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Push-button switch.

@ A switch in which a switch unit is constituted by situating
the free end of a first movable member disposed with a
contact between stationary contacts opposing to each other
along the vertical direction, while engaging the other end of
the movable member to a fixed portion, pivoting one end of
a second movable member to the free end of the first
movable member while engaging a spring to the other end
of the second movable member, thereby biasing the contact

.of the first movable member to one of the stationary

contacts, and setting the other end of the second movable
member to a switch operation portion, as well as a switch
wherein a housing, which enhouses a push button unit

containing an illumination unit, a socket unit to be connected

to the illumination unit and a plunger to be connected to the
push button switch, contains to secure the switch mechan-
ism at the lower opening thereof and the lower end of the
plunger is disposed to the switch operation portion.
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2. FIELD OF THE INVENTION

This invention concerns a switch for use in various
types of electronic equipments and, more specifically, it
relates to a switch actuated by the depressing operation

of a2 push button.

3. BACKGROUND OF THE INVENTION

As the geﬁeral contact structure for the above-
mentioned switch, the structure as showd in Figure 20 has
been known.

Specifically. to the inner space between a switch
cover 201 and a switch base 202 disposed opposing to each
other vertically, an upper terminal 203 and a lower
terminal 204 are disposed opposingly one above the other
with a predetermined gap, and contacts 205, 206 are secured
to the opposing faces of both of the terminals 203, 204
respectively.

A common terminal 207 1s disposed vertically on ons
gide of the contacts 205, 206, in which the base end of a
first movable member 208 is engaged to the loﬁer portion

of the common terminal 207 while the free end of the first
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movable member 208 1s situated in the vicinity of the

contacts 205, 206 of the above-mentioned upper and lower
terminals 203, 204,

A second movable member 209 inserted between the
contacts 205, 206 is engaged at one end thereof to the
free end of the first movable member 208, and the second
movable member 209 has contagts 210, 210 secured at the
positions corresponding to the contacts 205, 206
respectlvely. FPFurther, a spring 211 is stretched between
the outer end of the second movable member 209 and the
common terminal 207, so that the contact 210 on the second
movable member 209 is always blased to be in contact with
the contact 206 oun the lower terminal 204.

An operatiou member 212 undergoing the depressing
operafion is supported above the free end of the second
movable member 209. When the operation member 212 is
depréssed, the free end of the second movable member 209
moves downwardly to switch the contact 210 of the second
movable member 209 from the contact 206 on the lower
terminal 204 to the contact 205 on the upper terminal 203.

The contact structures having been constituted as
described above have the following problems.

Namely, upon switching the second movable member 209,
the second movable member 209 is slanted largely
corresponding to the amount of depression of the operation

member 212 to result in a s8lip, due to the slanting,
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between the contact 210 of the second movable member 209
and the contact 206 on the lower terminal 204 in a
partially contacted state, as well as a similar slippage
for the contact between the contact 205 on the upper
terminal 203 and the contact 210 of the second movable
member 205 after switching operation.

If the slipping contact is acted between the contacts
206, 210 and between the contacts 205, 210, the contact
faces are remarkably abraded to roughen the contact faces
thereby resulting in malcontact, reduction in the switch
operation characteristic and, thus, reduction in the

switch 1lifae,

4, CONSTITUTION OF THE INVENTION

This invention concerns a switch in which a switch
unit is constituted by situating the free end of a first
movable member disposed with a contact ﬁetween stationary
contacts opposing to each other along the vertical
direction, while engaging the other end of the movable
member to a fixed portion, pivoting one end of a second
movable member to the free end of the first movable
nmember while engaging a spring to the other end of the
gecond movable member, thereby biasing the contact of the
first movable member to one of the statlonary contacts,
and setting the other end of the second movable member to

a switch operation portion, as well as a switch wherein a
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housing, which enhouses a push buttoﬁ unit containing an
illumination unit, a socket unit to be connected to the
illumination unif and a2 plunger to be connected to the
push button switch, contains to secure the switch mechanism
at the lower opening tﬁéreof and the lower end of the

plunger is disposed to the switch operation portion.

5. OBJECT OF THE INVENTION

The first object of this invention is to provide a
switch free from malfunctions in the contacts and reduction
in the switch operation characteristic by preventing the
surface of the contacts from beilag roughened.

The second object is to provide an effective double-
throwing or multiple-throwing type switch.

The third object 1s fo provide a push button and
illumination type push buttom switch which can be
agsembled with easy.

The fourth object is to provide a switch in which an
alternating mechanism for holding the depressing operation
position of the push button 1s arranged effectively.

The fifth object is to provide a switch capable of
preventling external dusts or the 1likes from intruding to
the inslide by an effective sealing mechanism, when
constituted as a push button switch.

The sixth object is to provide a switch in which the

depressing operation of the push button is disabled and
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the push button can be used as a display means, when
constituted as an 1llumination type push button.

The seventh object is to provide a switch capable
of obtaining an effective connection for illumination
elements contained in aupush button, when constituted as
an illumination type .push button switch.

The eighth object is to provide a switch capable of
optionally selecting the mournting structure to an
operation panel between the securing using a nut and
gsecuring using a resilient member, when constituted as a
push button switch.

The nineth object 1s to provide an effective
socket for electrical connection with a switch, when
constituted as a push button switch or an illumination

type push button switch.

6. BRIEF DESCRIPTION OF THE DRAWINGS

The drawings show one embodiment according to this
invention, wherein

Figure 1 is an exploded perspective view for an
illumination type push button switch,

Figure 2 is a side elevational view for the
illumination type push button switch,

Figure 3 is a vertical cross sectional view for the
1llumination type push button switch,

Figure 4 is a side elevational view for a portion of
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the switch showing the mounting state of an illumination
unit to a push button unit,

Pigure 5 is a side elevational view for a portion of
the switch showing the mounting state of the illumination
unit to the push buttoﬁ unit when it 1is reversed,

Figure 6 is a transversal cross sectional view for a
element holder portion of the illumination unit,

Pigure 7 a-h are explanatory views showing the
operation state of the alternating mechanism,

Figure 8 is a vertical cross sectional view for a

socket uuit portion,

Figure 9 is a partially cut-away perspective view for

a gocket base,

Figure 10 is a plan viev for the socket base when

mounted with a lamp,

Figure 11 is a plan vievx for the socket base when
mounted with LED,

Figureklz is a vertical cross sectional view for a

portion of the socket unit,

Figure 13 is a side elevational view for the socket

unit,

Figure 14 is a perspective view for a switch

mechanism,

Figure 15 is a perspective view for a housing

mounting portion,

Figure 16 is a perspective view for a housing mounted
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with a resilient member,

Figure 17 is a vertical cross sectional view for a
switch socket,

Figure 18 is a plan view for the switch socket,

Figure 19 is a perspective view for a portion of the
switch socket, and

Figure 20 is a vertical cross sectional view for a

conventional switch.

7. EMBODIMENT OF THE INVENTION

This invention will now be described more
sbecifically by way of its preferred embodiment referring
to the drawings.

| The drawings show an illumination type push button
“swiltch in which a push button is illuminated.

As shown Iin Figures 1, 2 and 3, an illumination type
push button switch 20 comprisss a push button unit 21 for
switching operation, an illumination unit 22 for
1illuminating the illumination face, a plunger 23 for
transmitting the depressing amount of the push button
unit 21 downwardly, a socket unit 24 for the electrical
connection of the illumination unit 22, a switch unit 25
actuated by the depression of the plunger 23, and a
housing 26 for enhousing each of the elements 21 -~ 25,
(a) Description of the Push Button Unit |

The push button unit 21 is constituted as described



% 0160206

below,

Specifically, a rectangular box-like push buttomn 27
optionally pigmented with red, yellow, green or 1like other
color and opened at the bottom contains in the lnside
thereof a rectangular mark plate 28 attached with a mark
for indicating the switching Juanction and a rectangular
diffusion plate 29 for diffusing light, and a reflection
member 30 is inserted fittingly therebelow.

The diffusion plate 29 is recessed at the top surface
thereof and the mark plate 28 is fitted to the recess.

The reflection member 30 has a rectangular peripheral
edge 31 formed at the uppéer eund thereof capablie of fitting
the lower opening of the push button 27, and'a step 32 is
formed to the inside of the peripheral edge 31, to which
diffusion plate 29 is fitted at the lower surface thereof.

Engagements 33, 33 are formed stepwise at the two
opposing positions on the outer circumferential surface of
the peripheral edge 31 of the reflection _member 30, and
engaging protrusions 34, 34 are formed to the inner wall
of the bottom opening of the rush button 27 corresponding
to the engagements 33, 33, so that upon fitting of the
reflection member 30 to the opening, the engagements 33,
33 and the engaging protrusions 34, 34 are engaged with
each other to integrally secure the push button 27, the

mark plate 28, the diffusion plate 29 and the reflection

member 30.
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The circumferential surface of the reflection rwenber
30 is restricted from the upper to the lower portions as
a square conical shape, in which the central portion
constitutes a cylindrical portion 35, the inner peripheral
surface constitutes a reflection surface 36 slanted toward
the central portion and the reflection surface 36 reflects
the light from the illumination element contained in the
cylindrical portion 35 upwardly.

The cylindrical portion 35 of the reflection member
30 is equipped with a structure for supporting the
illumination unit 22 and a structure for regulating the
direction of contalning the illumination unit 22,

Specifically, supports 37, 37 are suspended at the
opposing positions on the cylindrical portion 35 of the
reflection member 30 and the supports 37, 37 have elongate
grooves 38, 38 each of a length corresponding to the
depressing stroke of the push button unit 21.

The illumination unit 22 contained within the opening
of the cylindrical portlon 35 has protrusions 40 formed at
the side of a element holder 39 thereof for fitting the
elongate grooves 38,

Further, protrusions 41, 41 acting on the supports
37, 37 are arranged at the lower outer periphery of the
element holder 39.

The support 37 has a notch 42 formed at'one side edge

thereof and an abutment 43 at the lower end thereof, which
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As shown in Pigure 4, the notch 42 allows the
protrusion 41 to be inserted therethrough when the
protrusion 40 of the element holder 39 is fitted in the
elongate groove 38 of the support 37 in the direction of
an housing the illumination unit 22 used as the illumination
type push buttom swifch 20.

Purther, as shown in Pigure 5, an abutment 43 abuts
against the upper surface of the protrusion 41 of the
element holder 39 and inhibits the insertion of the
protrusion 41 when the protrusion 40 of the element holder
39 is engaged in the elongate groove 38 of the support 37
in the direction of enhousing the illumination unit 22
used as a display device by rotating the illumination unit
22 by 180°.

By the operation as described above, the direction of
enhousing the illumination unit 22 is regulated to a
predetermined direction and, by supporting the illumination
unit 22 on the supports 37, 37, assembling work for the
push button unit 21 and the illumination unit 22 is
facllitated.

The cylindrical portion 35 of the reflection member
30 is equipped with a structure for connecting the plunger
23.

Sbecifically, engaging fingers 44, 44 are suspended

at the opposing positions on the cylindrical portilon 35

- 10 -
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displaced by 90 degree fromr the positions for the supports

37, 37, and the engaging fingers 44, 44 are formed with
gelzing grooves 45, U45 opened at the lower ends.

The plunger 23 is in a cylindrical shape and has
protrusions 46, 46 formed on the inner wall surface of the
upper end thereof at the positions opposing to the engaging
fingers 4A4, 44, The'protrusions 46, 46 are engaged and
put between the seizing grooves 45, 45 in the engaging
fingers 44, 44 of the reflection member when the reflection
member 30 and the plunger 23 are joined, by which the
reflection member 30 and the plunger 23 are connected.

Further, by the above-mentioned connection, the
depressing operation of the push button unit 21 is
transmifted to the plunger 23.

Between the cylindrical portion 35 of the reflection
member 30 and the inner wall surface of the housing 26 is
formed a seal structure.

Specifically, a step 47 is formed at the outer
c¢ircumferential edge of the cylindrical portion 35 of
the reflection member 30, while a step 48 is formed also
at the upper end edge of the plunger 23 corresponding to
the step 47, and an annﬁlar engaging groove 'is formed by
Joining both of the steps 47, 48.

The seal 49 is molded with resilient material into a
circular shape surrounding the periphery and the inner end

edge 50 of the seal 49 is defined with thicker than the

- 11 - .
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space of the engaging groove formed by the steps 47, 48.

When the steps 47, 48 are joined, the inner end edge 50 is
put therebetween and, when tae inner end edge 50 is fitted
to the engaging groove definsd with the steps 47, 48, it
is seized and held by the engaging groove,

The outer end edge 51 of the seal Lg is fitted to an
annular groove 52 formed to the inner wall surface of the
housing 26, and an annular fixing ring 53 is fitted over
the upper portion of the annalar groove 52 to secure the
outer end edge 51 to the annilar groove 52.

The seal 39 prevents external dusts or the likes from
intruding to the inside.

The upper end of the housing 26 is shaped into a
) rectangular box-like configuration so that the push button
unit 21 constituted as described above may he fitted. The
central portion is configurated into a cylindrical shape
g0 that the c¢cylindrical plunger 23 may be mounted.

(b} Description for Illumination Unit

The iliumination unit 22 comprises an illumination
element 54 and the element holder 39 as described above,
and the i1llumination element 5% includes two types, that
is, a lump 55 and a LED 56, which are respectively fitted
to the element holder 39 and selected upon use depending
on the purpose of use. _

Lead terminals 57, 57 ol the lump 55 is in a round

bar shape and read terminals 58, 58 of the LED 56 are in
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a plate-like shape. The plate-like 1lead terminals 58, 58

are formed somewhat thianner than the round rod-like lead
terminals 57, 57.

The illumination unit 22 having thus been constituted
is enhoused and engaged to the cylindrical portion 35 at
the lower end of the push button unit 21.

(¢) Description of the Plunger

The plunger 23 is in a cylindrical configuration and
has at the upper end edge thereof a diameter reduction
step 59, which abuts against a flange 60 formed at the
upper end edge of the cylindrical inner wall of the
housging 26lthereby being prevented frqm slip-off when the
plunger 23 is inserted from the lower eand opening of the
housing 26.

Further, a returning spring 61 is enhoused to the
inside of the plunger 23 and the spring 61 resiliently
blases the plunger 23 upwardly by abutting at the lower
end thereof against the upper surface of the socket
unit,

An operation member 62 and a control member 63 are
suspended from the lower peripheral edge of the plunger
23.

The operation member 62 is formed as a palr each
opposing to the switch operation portion of the switch

unit 25 to perform switching operation upon depression of

the plunger 23.

- 13 -
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The control member 63 is formed with an elongate
groove 64 of a length corresponding to the depressing
stroke of the push button unit 21, the elongate groove 5l
is engaged with a protrusion 66 disposed on the side of
the socket base 65 to coantrol the depression stroke of
- the plunger 23, as well as control the circumferential
rotation of the plunger 23.

The inner circumferentizl wall surface at the upper
end opening of the plunger 23 is disposed with a control
structure for controlling the direction of inserting the
1l1lumination unit 22 to one direction.

As shown also in PFigure 6, protrusions 67, 67 are
protruded at the inner circumféfential wall suraface of
the upper end opening of the plunger 23 to thereby form
grooves 68 between each of the protrusions 67, 67.

The'protrusiéns 67, 67 and the groove 68 allow to
insert the protrusions 41, U4l of the illumination unit 22,
and, when the illumination unit 22 is inserted at 180°
rotation, the protrusions 67, 67 are abutted agalnst the
protrusions 41, 41 to inhibit the insertion of the
illumination unit 22 therethrough.

Since the direction of inserting the illumination
unit 22 is control to a predetermined direction by the
abeve-mentioned regulation sctructure, an erroneous
insertion can be prevented, for example, in a case of

using the LED 56 having a polarity as the illumination

- 14 -
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element 54.

An alternating mechanism 69 is formed between the
socket unit 24 of the plunger 23 and the socket
base 65 of the socket unit 24,

As shown in Figurés 3 and 7, the alternating
mechanism 69 comprises an alternating cam 71 pivoted on
the shaft 70 at the outer wall surface from the socket
base 65, and a cam control portion 72 formed to thé wall
surface of a plunger 23 opposing to the cam 71.

The cam 71 is in a rectangular shape and has engaging
grooves 73, 73 formed on two opposing shorter sides.,

The cam control section 72 is defined by forming a
window T4 to the wall surface of the plunger 23, in which
four control sections 75, 76, 77, 78 are formed on the
peripheral edge of the window 74,

The first control section 75 is defined by forming an
arcuatercorner on one upper side of the window 74. When
the cam 71 abuts against the first control section 75, the
cam 71 1is rotated in one direction by a predetermined
angle,

The second control section 76 is defined by forming a
corner at a position somewhat higher than that for the
control section 75 at the other upper end of the window
74, and it controls the rotating position of the cam 71
rotated by a predetermined amount by the above-mentioned

first control section 75 by engaging with the engaging

- 15 -
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groove 73 situated at the upper end of the cam 71.

The third control section 77 is defined by forming a
coruner on one side of the middle portion of the window
74, and it controls thg position of the plunger 23 at the
switch operation posgition by engaging the engaging groove
73 situated at the lower end of the cam 71, the position
of which is controlled by the second control section 76.

The fourth control section 78 is defined with a
vertical face formed on one side of the lower portion
of the window T7&, and it holds the rotating state of the
cam 71 which has been rotated by one-half upon successive
downward movement and the subsequent returning of the
plunger 23.

The alternating mechanism 69 having thus been
coﬁstituted is operated as shown in Figures a-h.

Specifically, the plunger 23 is situated above and
the switch is put to OFF in the state shown in Figure(a).

When the plunger 23 is depressed from the state, the
plunger 23 is moved downwardly, in which the first control
section 75 abuts against the upper oune corner of the cam
71 to rotate the cam 71 clockwise as shown in Figure (b).

Purther, when the plunger 23 is moved downwardly, the
second control section 76 engages with the engaging groove
73 at the upper end of the cam 71 to stop the rotation of

the cam 71 and control the position thereof as shown in

Figure (c¢).

- 16 -
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Then, when the depressing operation of the plunger 23
is released, since the plunger 23 is moved upwardly by the
spring 61, the third control section 77 abuts agailast
the lower one corner of the cam 71 to slightly rotate the
cam 71 clockwise as shown in Figure (d).

Then, as shown ;n Figure (e), the third control
gection 77 engages the engaging groove 73 at the lower end
to stop the upward movement of the plunger 23. That is,
the plunger 23 is locked at that position, where the
gwitch 1s operatéd to ON and locked at the ON state.

Then, in order to release the locked state as
described above, the plunger 23 is depressed again. Upon
this depressing operation, the plunger 23 somewhat moves
downwardly. 7

As shown in Pigure (f), since the second control
gsection 76 abuts against one corner of the cam 71, the
cam 71 is rotated clockwise to release the locked state,

As shown in Figure (g), the cam 71 is rotated
gsubstantlally to a horizontal state and, upon releasing
the depressing operation of the plunger 23 in this state,
the plunger 23 is moved upwardly by the action of the
spring 61,

In the initial stage of the upward movement, as shown
in Figure (h), the third control section 77 abuts against
the side portion of the cam 71 to further rotéte the cam

71. When the plunger 23 moves upwardiy by this operated

- 17 -
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state, the side portion of the cam 71 1s in sliding

contact with the fourth control section 78, whereby the
plunger 23 moves upwardly to the upper limit positioa,
that is, to the position where the switch is operated OFF
to return into the posi%ion shown by the Figure (a),

As described above, the alternating mechanism 69 can
maintaln the ON state of the switch by one depressing
operation of the push button unit 21 by way of the plunger
23 and can operate the switch to OFF state by a further
depressing operation for once.

In the foregoing embodiment, although the cam control
portion 72 is defined to the wall surface of the plunéer
23, the actuation member 62 of the plunger 23 may be
formed broader in the lateral direction and the cam
control portion 72 may be formed to the operation member
62 as another means.

(d) Description of the Receptacle Unit

The sockét unit 24 conmprises the socket base
65 as already described and a socket cover 79 joined to
the upper surface of the socket base 65,

The socket cover 79 has an engaging structure
formed at the upper surface thereof for engaging the
element holder 39 for the illumination unit 22.

Specifically, engagiang fingers 80, 80 are erected
at the upper surface of the socket cover 79 with a pre-

determined distance from each other and the engaging

- 18 -
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fingers 80, 80 respectively have seizing grooves 81, 81

each opening at the upper ends thereof.

Further, protrusions 82, 82 are formed on the side of
the element holder 39 of the illumination unit 22 at the
positions opposing to fhe engaging fingers 80, 80. The
protrusions 82, 82 are engaged and put between the seizing
grooves 81, 81 of the engaging fingers 80, 80 when the
illumination unit 22 is mounted to the upper surface of
the socket cover 29, by which the illumination unit 22 is
connected to the upper surface of the socket unit 24,

Further, insertion ports 83, 83 are formed to the
socket cover 79 so as to penetrate the cover 79. The
insertion ports 83, 83 are formed at the positions
opposing to lead terminal 57 or 58 of the illumination
element 54 when the illumination unit 22 is mounted to the
upper surface of the socket cover 79 and allow the lead
terminal 57 or 58 to pass therethrough.

Guide members 84, 84 are erected to the upper surface
of the socket cover 79 and they function to gulde the
abutment of the returning spring 61.

As shown in Figure 8 through Figure 11, socket
holes 85, 85 are formed in the upper surface of the
gocket base 65 and they are formed at the positions
corresponding to the insertion ports 83, 83 of the

gocket cover 79,

The socket holes 85, 85 have lateral width capable of

- 19 -
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inserting the lead terminal 58 of the LED 56. The holes

85, 85 are formed with recesses 87, 87 at the hole walls
86, 86 respectively, and the recesses 87, 87 are formed
vertically and engaged to a portion of the clrcumferential
surface of the round rod type lead terminals 57, 57 of the
lamp 55. .

To the inside of the socket holes 85, 85 opposing
to the hole walls 86, 86, are inserted the free ends of
the contact members 88, 88, and the contact members 88, 88
are bent at the middle portions thereof so as to provide a
resiliency, and are in resilient contact with the
respective lead terminals 57, 58.

By forming the recesses 87, 87 to the hole walls 86,
86, since the thickness is different between the lamp 55
and the lead terminals 57, 58 of the LED 56, by fitting a
portion of the lead terminal 57 of thé lamp 55 to the
recesses 87, 87, the protruding amount of the lead
terminal 57 is substantlally equal with phe thickness of .
the lead terminal 58 of the LED 56, whereby the resiliency
of the contact member 88 1s ejually acted on both of the
lead terminals 57, 58.

While the recess 87 is formed to the hole wall 86,
the recess 87 maey also be formed on the side of the
contact member as another means.

As also shown in Pigure 12, grooves 89, 89 to be

connected with the socket holes 85, 85 are formed to

- 20 -
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the socket base 65 toward the outer circumferece, and
engaging ports 90, 90 are formed at the intermedliate
positions between the grooves 89, 89,

The engaging ports 90, 30 are engaged with the
engagenent 92, 92 forméd by bending the upper ends of
the connection terminals 91, 91, by which the connection
terminals 91, 91 can surely be prevented from detachment
even when fhe downward pulling action is acted to the
connection terminalsg 91, 91,

To the flat portion at the upper ends of the
connection terminals 91, 91, are fixed the base ends of
the contact members 88, 88.

Further, Jjoining members 93, 93 are formed at the
peripheral edge of the socket cover 79 corresponding
to the grooveé 89, 89 and, wken the joining members 93, 93
are fitted to the grooves 89, 89, the upper ends of the
connection teiminals 91, 91 are covered to obtain
satisfactory insulation for the portion of the socket
holes 85, 85.

At the same time, the Jjoining position between the
gocket base 65 and the socket cover 79 is
controlled by the engagement between the grooves 89, 89
and the joining members 93, 93.

As shown also in Figure 13, a control portion 94 is
formed at the lower surface of the socket base 65, and

the control portion 94 is acted on the switch unit 25 to

e 21 -
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be described later, the specific operation of which wili
be made clear in the later explanation for the switch
unit 25.

Further, connection members 95, 95 are suspended fronm
the opposing positions at the circumferential edge of the
socket base 65, and gngaging fingers 96, 96 are formed
respectively at the outer side of the lower ends of the
connection members 95, 95. The engaging fingers 96, 96
are used for connectling the switch unit 25 as described
later,

(e) Description of the Switch Unit

The swltch unit 25 comprises a double-throwing type
switch mechanism, in which two swiféh mechanisms 98, 98
are constituted on a plane, and the switch mechaniéms
58, 98 are actuated by the paired operation members 62,
62 of the plunger 23 respectively.

The switch mechanism 98 shown in PFigure 14 denotes
one set and the other set is constituted in a similar
panaer.

The one set of the switch mechanism 98 comprises a
pair of left and right of the first terminal 101 and
second terminal 102 having secured stationary contacts 99,
100 opposed to each other one above the other, which are
disposed to the switch base S7 and the respective lower

2nd3s of the terminal are extended below the'switch base
37.
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A free end of a first movable member 103 isoi1ns§.gt:2e36
between the stationary contacts 99, 100 and the free end
has such a broad width as bridging the opposing faces of
the stationary contacts 99, 99, 100, 100 siltuated at the
left and right. Contacts 104 —=—-w are gecured to the
ﬁpper and lower surfaces of the broad portion for contact
with each of the contacts 99, 100.

An engaging protrusion 105 is disposed at the central
portion on the free end of the first movable member, and
the base end of the movable member is engaged to an
engaging recess 1107 formed to the lower portion of the
erected member 106.erected o1 the switch base 97.

The engagilng protrusion 105 of the first movable
member 103 is engaged with the engage hole 109 formed at
one end of a second movable member.108 and the movable
membersllo3, 108 are pivoted in the rotatable manner.

The second movable member 108 has formed at the other
end thereof an erection member 110 formed by bending to
erect a portion thereof, and the erected member 11 is
disposed to the switch operation portion and it is opposed
in contact with the lower end of the operation member 62
of the plunger 23.

One end of a spring 111 is engaged to the erected
member 110 of the second movable member 108, and the other
end of the spring 111 is engaged to the recess 112 formed

at the upper end of the erected member 106. The spring

- 23 =
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111 resiliently biases the erected membar 110 upvpar:ﬁy ,206

and energizes the contact 10% of the first movatle member
103 to press against the sta:cionary contact 104 of the
terminal 102 by way of the second movable member 108.

In the state wheré the contact 104 is ian contact
with the stationary contact 100 below, the switch function
is kept at a OFF state.

When the erected member 110 is depressed by the
operation member 62 of the plunger 23 from this state, the
dead point of the spring 111 is exceeded due to the downward
movement of the erected member 110, whereby the second
movable member 108 is reversed and, due to the reversion,
the contact 108 of the first movable member 103 moves
up¥ardly to be in contact with the stationary contact 9 of
the first terminal 101 above to attain the ON state as the
switching fuanctiom.

As described above when the contact 104 and the
stationary contacts 99, 100 are in contgct with or aparted
from each other, there is no lateral slips between the
contacts with each other to prevent the abrasion between
them. PFurther, the contacts are aparted from and in
contact with each other under a certain pressure of the
spring 111 to attaln a stable operation.

Post members 113, 113 are erected at the opposing
positions around the peripheral edge of the ﬁpper surface

of the switch base 97, and engaging holes 114, 114 are

- 24 -
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formed to the inside of the base of the post members 113,
113 respectively.

The engaging holes 114, 114 are engaged with the
engaging fingers 96, 96 of the connection members 95, 95
sugspended from the socket base 65 to connect them with
each other, .

When the socket base 65 is connected to the switch
base 97 as described above, the upper surface of the
switch mechanism 98 is covered with the socket base 65.
The covered state is particularly effective upon assembling
work }or the switch. For instance, when the switch .
mechanism 98 is assembled and contained withln the housing
26, each of the elements on the switch mechanism 98 can be
prevented from contacting to the opening edge of the
housing 26 and disassembling.

Further, in the above—mentioned state, since the
control section 94 formed to the socket base 65 is in
contact with the upper surface of the spring which is left
free to inhibit the swinging movement of the spring 111
each of the elements of the switch mechanism 98 can be
prevented from dismantling due to the swing of the spring
111 upon assembling work.

The post members 113, 113 erected on the switch base
97 is grcoovesg 115, 115 formed at the outer surface thereof
corresponded to the suspending positions for fhe connection

terminals 91, 91 of the socket unit 24 and capable of
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containing the connection teraminals 91, 91.

In addition, gaps 116, 116 are formed between the
grooved 115, 115 and the connection terminals 91, 91, and
the gape 116, 116 constitute effective insulation when the
push button switch 20 is mouated to the switch socket
ags described later.

(£) Description of the BHousing

The housing 26 as described above, has two securing
means to a mounting panel 117,

As shown in Figures 15 and 16, one of the securing
means 1s a securing nut 118 and the other is a securing
rasilient member 119.

' The housing 26 described above has a rectangular
por;ioﬂ 120 formed at the upper end thereof for enhousing
the button unit 21 as descrited above, and a cylindrical
portion 121 formed in continuous with the central portion
at the bottom of the rectangular poftion 120.

To the inslide of the cylindrical portion 121 as
descrlbed above, are enhoused the illumination unit 22,
plunger 23, receptcle unit 24 and switch unit 25 having
been described previously.

Engaging holes 122, 122 are formed at the opposing
positions on the lower end of the housing 26, and the
engaging holes 122, 122 are engaged with the engagiang
fingers 123, 123 formed at the side of the switch base 97,

by which the switch unit 25 is secured to the housing 26.

- 26 -
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The lower surface of the rectangular portion 120 is
formed as an engaging portion 124, thread 125 are formed
around the outer circumferential surface at the upper
portion of the cylindrical portion 121 for threading
engagement with the nut 118. By inserting the cylindrical
portion 121 through the opening 126 of a mounting panel
117 and screw-coupling the nut 118, the housing 26 can be
mounted to the mounting panel 117 by putting the mounting
panel 117 between the engaging portion 124 and the nut
118,

Engaging holes 127, 127 are formed at the opposing
positiouns in the threaded portion 125 of the cylindrical
portion 121 and the resilient member 119 as described
above is engaged to the quaging holes 127, 127.

The resilient member 119 is formed with a resilient
leaf spring material and comprises a band-like portion 128
formed in an annular shape and a plurality of engaging
members 129, --- extended upwardly from the band-like
portion 128,

The band-like portion 128 is separated at one
position, by which the annular member can be extended.
Lugs 130, 130 are formed on both joining ends of the band-
1ike portion 128, and a lug 131 is erected to the insdide
at a position of the band-like portion 128 corresponding
to the lug 130. |

The lugs 130, 131 as described above are engaged to

- 27 -
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the engaging holes 127, 127 of the cylindrical portion 121

respectively by extending the band-like portion 128,

The engaging members 129, --- are bent at the upper
ends thereof so as to turn ocutwardly and the bent portion
creates outward biasiné force.

As described above, whea the housing 26 mounted with
the resilient member 119 to the cylindrical portion 121 is
inserted to the opening 126 of the mounting panel 117
till it is abutted against the engaging portion 124, the
housing can be secured by the engaging members 129, —--
of the resilient member 119 that urges the opening 126
outwardly.

As described above, the mounting of the housing 26
includes two modes, that is, by means of the nut 118 and
the resilient member 119, which can be used selectively.
{(g) Description of the Switch Receptacle

The illumination type push button switch 20 having
thus been constituted is mounted to a switch socket
132 to be described below.

The switch socket 132 is formed into a cylindrical
shape, in which socket holes 133, --- are formed at the
positions on the upper plane corresponding to the first
and second terminals 101, 102 of the switch unit 25 and
contact members 134, --- are contained to the inside of
the socket holes 133, —-- with the contact members 134,

--- being electrically connected respectively with the

- 28 -
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tersinals 101, 102.

Farther, protrusions 135, 135 are erected to the
switch receptacle 132 at the poslticns corresponding to
the connection teraminais 91, 91 of the socket unit 24,
and the protrusions 135, 135 are inserted in the grooves
115, 115 formed to the post members 113, 113 of the switch
base 97 and inserted in the gaps 116, 116 between the
grooves 115, 115 and the connection terminals 91, 91.

Then, socket holes 136, 136 are formed to the
outer side of the protrusions 135, 135 and contact members
137, 137 are contained within the socket holes 136,

136 and the contact members 137, 137 are electrically
connected with the connection terminals 91, 91.

In the switch socket 132 having thus been constituted,
the creeping distance between the connection terminans 91,
91 and cther terminals 101, 102 is increased to improve
the insulation performance by the insertion of the
protrusions 135, 135 between the connec;ion terminals 91,
91 and other terminals 101, .02, when the illumination
type push button switch 20 1is mounted.

In the illumination type push button switch 20 and
the switch socket 132 having thus been constituted,
improvements have been obtained for the switch operation
characteristics, the workability in the assembling of each
of the elements and, further, the insulation'performance.

However, this invention is no way limited only to the

- 29 -
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structure of the aforementioned embodiment but 1t may bhe
congtituted with modifications based on the spirit of this

invention.

——
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Parts No. 31

20 ... illumination type push button switch 0160206
21 ... push button unit 22 ...illumination unit

23 ... plunger 24 ... socket unit

25 ... switch unit 26 ... housing

27 ... push button . 28 ... mark plate

29 ... diffusion plate 30 ... ferlection member

31 ... circumferential edge 32 ... step

33 ... engaging portion 34 ... engaging protrusion
35 ... cylindrical portion 36 ... reflection surface
37 ... support 38 ... elongate groove

39 ..., element holder 4o ... protrusion

41 ... protrusion 42 ... recess

43 ... abutting portion 4y ... engaging finger

45 ... seizing groove e ... protrusion

k7 ... step 48 ... step

49 ... seal 50 ... inner end edge

51 ... outer end edge 52 ... annular groove

53 ... securing ring 54 ... 1llumination element
55 ... lamp : 56...LED’

57 ... lead terminal 58 ... lead terminél

59 ... step 60 ... flange

61 ... spring 62 ... operation member =
63 ... control menmber 64 ... elongate groove

65 ... socket base 66 ... protrusion

67 ... protrusion 68 ... groove
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71
73
75

76 ..

77
78
79
81
83
85
87
89
91
93
95
97

99 .

101
103
105

107 .
109 .
111 .
113 .

115

, altermating cam

engaging groove

32
alternating mechanism 70

72
T4

first control section

second control section

third control séction

fourth contro} section

socket cover
seizing groove

inaertion port

gocket hole

recess

groove

counection terminal
joining member
connection member
gswitch base
stationary contact

first terminal

first movable member

engaging protrusion
engaglng recess
engaging hole
spring

post member

groove

80
82
84

86
88
50
g2
9l
96
o8
100
102
104

106 .

108
110
112
114
116

... 8haft

160

0
. cam control portion

window

engaging finger
protrusion
guide member
hole wall
contact member
engaging port
engaging member

control portion

. engaging finger

switch mechanlsm
stationary contact
second terminal
contact

erected member

206

second movable member

erected member
recess
engaging hole

gap



117 .. mounting panel 118 .. nut
119 .. resilient menmter 120 .. rectanguiar pgr"cﬁaqzos

121 .. cylindrical portion 122 .. engagilag hole

123 .. engaging finger 124 .. engaging portion
125 .. screw 126 .. opening

127 .. engaging hole 128 .. band-like portion
1?9 .. engaging member 130 .. 1lug

131 .. lug ' 132 .. switch socket
133 .. socket hole 134 .. contact member

135 .. protrusion 136 .. socket hole

137 .. contact member 201 ., switch cover

202 .. switch base 203 .. upper terminal
204 .. lower terminal 205 .. contact

206 .. contact 207 .. common terminal

208 .. first movable member 209 .. second movable member

210 .. contact 211 .. spring

212 .. operation member
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8. CLAIMS

(1) A switch in which a awitch unit is constituted by
situating the free end of a first movable member disposed
with a contact between stationary contacts opposing to each
other along the vertical direction, while engaging the
other end of said movable menber to a fixed portion,
pivotiﬁg one.end of a second movable member to the free
‘end of said first movable member while engaging a spring
to the other end of said second movable member, thereby
urging the contact of the first movable member to one of
the stationary contacts, and setting the other end of said
second movable member to a switch operation portion.

(2) The switch as defined in claim 1, wherein two sets
of statlonary contacts opposing to each other along the
vertical direction are disposed on a plane and contacts
are disposed at the right and left positions of the first
movable member corresponding to said two sets.

(3) The switch as defined in claim 1, wherein a
plurality sets of stationary contacts opposing to each
other along the vertical direction are disposed on a
plane and contacts are disposed to the first movable

member corresponding to the plurality of sets.
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(4) The gwitsh as defined 4in claim 1, 2 ~r 3, whereln
a cont»ol portion is disposed for controlliing the switching
movement of the spring that urges the contact of the first
movable member to one of the statlonary contacts by way of
the second movable member.

(5) The switch as defined in any one of claims 1, 2, 3
and 4, wherein a socket unit is secured to the upper
sufface of the switch unit and a control portion is formed
to the lower surface of the socket unit for controlling
the swinging movement of the spring of the switch unit.
(6) The switch as defined in any one of claims 1, 2, 3
and 4, wherein a push button unit is enhoused to the upper
opening of the housing in a manner capable of depressing,
an upwardly biased plunger allowed to vertiqgl movepent
within a predetermined range 1s fittedly inserted to the
ingide of said housing and connected with said push bﬁtton
unit and the lower end of the said plunger is disgés%d to
the switch operation portion of the switch unit.

(7) The switch as defined in claim 6, wherein an
operation member extended downwardly from a portion of the
periphery at the lower end ol the plunger is suspended and
the lower end of the operation member is disposed to the
switch operation portion of the switch unit.

(8) The switch as defined in claim 6 or 7, wherein an
illumination unit equipped with an illumination element

for illuminating the illumination face of the push button
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unit is enhoused to the inside «<f the pash tutton unit
with an allowance for a relative vertical movement within
a predetermined range, a socxet unit for connection with
said illumination element is enhoused to the inside of the
plunger and the socket unit is secured at the upper
position of the switch unit.

(9) The switch as defined in claim 8, wherein supports
are suspended at the opposing positions on the lower
opening edge of the reflection member of the push button
unit, and an elongate groove is formed along the vertical
direction to each of the supports, and a protrusion
engaged to be retained in said elongate groove is disposed
to the side of the illumination unit enhoused within the
opening of said reflection member,

(10) The switch as defined in claim 7, wherein leg
members are suspended at the opposing positions on the
lower end of the socket unit, and the leg members are
secured to the switch base of the switch unit.

{(11) The switch as defined in any one of claims 6, 7
and 8, wherein a rectangular alternating cam having
engaging grooves formed on the opposing two sides is
rotatably journaled to one of the opposing positions at
which the plunger and the socket unit are relatively moved
verticaliy and, to the other of the opposing positions,
are provided a first control section that is in contact

with the upper end of the alternating cam to control the
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rotating direction of the alternating cam to one gillrgggo?xs
when the plunger is started to move downwardly, a second
control section for controlling the alternating cam to a
rotating position of a predetermined angle based on the
engagement with the engaging groove on the upper end when
the plunger arrives at the depressing position for the
alternating cam, a third control section that engages the
engaging groove at the lower end to control the position
of the plunger at the switch operating position where
alternating cam is rotated by the second control section
and a fourth control section for controlling the rotating
state of the alternating cam which in rotated by one-half
upon successlve downward movement and the returning of the
plunger.
(12) The switch as defined in claim 11, wherein an
alternating cam control portion is formed to the operation
portion for the plunger, in the opposing positions between
the operation portion of the plunger and the socket unit
relatively moving vertically, and the aléernating cam is
plvoted to the socket unit.
(13) The switch as defined in any one claims 6, 7, 8
and 9, wherein one end of an annular flexible seal
surrounding the periphery is held under pressure to the
connection portion between the push button unit and the

plunger, and the other end thereof is secured'to retain to

the inside of the housing.
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(ih) The switch as defined in claim 8 o~ 9, wherein a

control structure for 2allowing the mutual insertion of the
ililumination unit and the plunger passing through the
illumination unit only at a predetermined position of the
illumination unit is dispsoed therebetween.

{15) The switch as defined in c¢laim 14, wherein the
control structure for the insertion direciton between the
jllumination unit and the plunger is constituted with
protruslions arraunged on the outer circumferential surface
of the illumination unit and grooves formed to the plunger.
(16) The switch as defined in claim 14 or 15, wherein
a2 notch for allowing the protrusions of the 1llumination
unit to insert therethrough vhen the illumination unit is
enhoused in the predetermined enhousing direction, and

an abutting portion for inhibiting the insertion of the
illumination unit at a position disabling the depressing
operation of the push button unit when the illumination
unit is enhoused turned by 180° to the predetermined
enhoused direction of the illumination unit,

(17) The switch as defined in claim 8, wherein the
socket unit comprises a socket base and a socket cover
Joined to the upper surface of the socket base, insertion
ports for inserting the lead terminals of the illumination
element to pass therethrough are formed tTo the socket cover,
and socket holes are formed &t the positions'opposing to

the insertion ports of the socket cover.



2

(18) mhe switch as defined in claiz 17, whereq;\‘ 60206
contact members in contact with the lead teraminals of the
illumination elenent are engaged to the socket holes of

the socket unit, and recesses for engaging a portion of

the circumferential surface >f the round-rod type lead
terminals are formed to the contact members.

(19) The switch as defined in claim 17, wherein

contact members in contact with the lead terminals of the
illumination element are engaged to the socket holes

of the socket unit, and recesses for engaging a portion of
the circumferential surface ofAthe round-rod type lead
terminals are formed to the hole walls of the socket holes
opposing to the contact members by way of the lead terminals.
(20) The switch as defined in any one of claims 17, 18
and 19, wherein engaging ports are formed to the upper
surface of the socket base of the socket unit corresponding
to the lead terminals of the illumination element, and
engaging members formed to the upper end of the illumination
element terminals connected with the confact menbers are
engaged to said engaging ports.

(21) The switch as defined in claim 6 or 8, wherein an
engaging portion is formed at the upper end of the outer
circumference of the housing, threads for threading
engagement with a switch-securing nut are formed around

the outer circumference at the lower portion of the

engaging portion, and engaging holes for detachably
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engaging a switch-securing resilient member are formed to
the threaded portion.

(22) A socket for use in switch, wherein first
terminals for connection with a switch unit are extended
dowawardiy from the lower surface of a switch base, second
terminals for conneqtion with a socket unit are downwardly
extended from the side of the switch base, a gap is formed
between the secound terminals and the switch base opposing
to each other, first socket holes are formed to the plane
portion of the socket for coanecting said first and second
terminals for inserting said first ferminal, protrusions
are disposed at the positions corresponding to said gaps
for engagement with said gaps, and second socket holes

are formed to said protrusions for inserting said second

terminals.
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