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1 Slide :Switeh Background of the Invention Field of the Invention Tmﬁis

I nvention relates to a slide swtch suitable for use as a switch for
turning on and off or switching an autonobile interior |anp. Description of
the Prior Art Exanples of this type of slide switch of the prior art are
described in Uility Mdel Laid-Open Publication No. 3- 38833 previously
proposed by the present applicant, as %ell as those described in Utility
Model Exami ned Publication No. * 57-10032 and Wility Mdel Exam ned
Publ i cati on No. 55-55469 filed by otgfgdéi Jfééﬂ“fi Al'l of these slide

Swi tches

Background of the Invention

Field of the Invention

This invention relates to a slide switch suitable for
use as a switch for turning on and off or switching an
automobile interior lamp.

Description of the Prior Art

Examples of this type of slide switch of the prior art
are described in Utility Model Laid—Open Publication No. 3-
38833 previously propoéed by the present appiiéant, as well
as those described in Utiiify Model Examined Publication No.

. 57-10032 and Utility Model Examined Publication No. 55-55469

filed by other applicants. 2All of these slide switches
employ a coil spring and plate spring, each of which is used
independently as a spring for causing a moving contact to
slide and make resilient contact with a stationary contact,
and a spring for generating a clicking action during knob
cperation, namely a clicking sensation that is transmitted to
the fingers that makes it feel like the switch has been

switched to a different position.



enploy a coil spring and plate spring, each of which is used independently
as a spring for causing a noving contact to slide and nmake resilient
contact with a stationary contact, and a spring for generating a clicking
action during knob operation, nanely a clicking sensation that is
transmtted to the fingers that nakes it feel |like the switch has been
swtched to a different position. 2 However, in these exanples of the
prior art, a coil spring and plate spring are used, they are renarkably

nore di sadvant ageous than switches using a single spring that do
However, in these examples of the prior art, a coil

spring and plate spring are used, they are remarkably more
disadvantageous than switches using a single spring that do
not produce a clicking sensation in terms of parts management
and ease of assembly, and also have the problem of leading to
increased costs.

Therefore, as a means of solving the above-mentioned
problems, a switch is described in Utility Model Laid-Open
Publication No. 63-137421 that produces a clicking sensation
and applies pushing pressure to a moving contact and
stationary contact with a.single member. This slide is
referred to as a clicking slide ;witch that.uses a single
plate spring material in which the two short and long pairs
of opposing ends of four ends of a flat H-shaped plate spring
material are respectively used for producing a clicking
sensation and as moving contacts.

However, in this example of the prior art, in addition
to having the shortcoming of being susceptible to defective
contact and defective clicking due to the inherent "permanent
fatigue” of tﬂe plate spring, since the switch is quite large

in terms of its area, there is also the problem of it



not produce a clicking sensation in ternms of parts nmanagenent and ease of
assenbly, and al so have the problem of |eading to increased costs.
Therefore, as a nmeans of solving the above-nentioned problens, a switch is
described in Utility Mdel Laid-Open Publication No. 63-137421 that
produces a clicking sensation and applies pushing pressure to a noving
contact and stationary contact with a 8ingle nenber. This slide is referred
to as a clicking slide switch that uses a single plate spring material in

whi ch the two,s. rt an Ion a 03|n ends of four ends of a flat
H- shaped pl 28R 5NY %ﬁ’[ er él% ér rP@ngg’P?v% O]fed:r produci ng a
clicking sensation and as novi ng contacts. Fbmever, in this exanple of the
prior art, in addummary of the Invention

In order to solve the above-mentioned problems, the
object of the present invention is to inexpensively and with
good ease of operation provide a slide switch that is compact
in terms of its area and is able to provide a clicking
sensation during switching as well as applying pushing
pressure to a stationary contact of a moving contact using a
single resilient member by employing an assembly in which a
clicking thruster and moving contact are respectively
arranged in a row on both sides of a coil spring provided in
a hole opened in the ;lider of a.élide switch.

Brief Description of the Drawings

Fig. 1 is an exploded perspective view of the slide
switch according to the present invention prior to its
assembly.

Fig. 2 is a longitudinal cross-sectional view of the
above-mentioned slide switch after assembly.

Fig. 3 is a cross-sectional overhead view of a slide

switch after assembly.



to having the shortcom ng of being susceptible to defective contact and
defective clicking due to the inherent "pernmanent fatigue" of the plate
spring, since the switch is quite large in terns of its area, there is also
the problemof it 3 inhibiting the switch from being made small er.
Summary of the Invention In order to solve the above-nentioned probl ens,
the object of the present invention is tod4i nexpensively and with good ease
of operation provide a slide switch that is conpact in terns of its area

and is able to rOV|de clickin
P 4 %s a cros% sectional overhead view showing a

different state from that shown in Fig. 3.

Fig. 5 is a cross-sectional overhead view showing a
different state from that shown in Fig. 4.

Fig. 6 is a cross-sectional overhead view showing
another example of that shown in Fig. 3.

Fig. 7 is an exploded perspecﬁive view of a slide switch
exhibiting a.second embodiment prior to its assembly.

Fig. 8 is a longitudinal cross-sectional view of the
above-mentioned slide switch after assembly..

Fig. 9 is a cross-sectional overhead view of a slide
switch after assembly.

Fig. 10 is a cross-sectional overhead view showing a
differenﬁ state from that shown in Fig. 9.

Fig. 11 is an exploded perspective view of a slide
switch exhibiting a third embodiment prior to its assembly.

Fig. 12 is a longitudinal cross-sectional view of the
above-mentioned slide switch both during and after aésembly.

Fig. 13 is a cross-sectional overhead view of a slide

switch after assembly.



sensation during switching as well as applying pushing pressure to a
stationary contact of a noving contact using a single resilient nmenber by
enpl oyi ng an assenbly in which a clicking thruster and noving contact are
respectively arranged in a row on both sides of a coil spring provided in a
hol e opened in the slider of a. slide switch. Brief Description of the
Drawings Fig. 1 is an exploded perspectivé view of the slide switch
according to the present invention prior to its assenbly. Fig. 2 is a

| ongi t udi nal crossg=secti,onal _v f_th ove:entioned slide switch after
assenbly. Fig. 3 ?saa %#ogg seé?&%%a éo€%ﬁ Kﬁﬁ%m %fVlew ggw%ﬂPtSh after

assenbl
y: different state from that shown in Fig. 13.

Fig. 15 is a cross-sectional overhead view showing a
| different state from that shown in Fig. 14.

Fig. 16 is a cross-sectional overhead view showing a
different state from that ‘shown in Fig. 15.

Fig; 17 is an exploded perspeétive view of an
oscillating switch exhibiting a fourth embodiment prior to
its assembly.

Fig. 18 is a longitudinal cross-sectiocnal.view of the
above-mentioned switch dgring and after assembly.

Fig. 19 is a cross-sectional overhead view used for
explaining the operation of the oscillating switch of a
fourth embodiment.

Fig. 20 is a cross-sectional overhead view showing a
different state from that shown in Fig. 19,

Fig. 21 is a cross-sectional overhead view showing a
different state from that shown in Fig. 20.

Fig. 22 is an exploded perspective view of an
oscillating switch exhibiting another embodiment prior to its

assembly.



4 Fig. 4 is a cross-sectional overhead view showing a different state from
that shown in Fig. 3. Fig. 5 is a cross-sectional overhead view show ng a
different state fromthat shown in Fig. 4. Fig. 6 is a cross-sectional
over head vi ew show ng anot her exanple of that shown in Fig. 3. Fig. 7 is an
expl oded perspective view of a slide switch exhibiting a second embodi nent
prior to its assenbly. Fig. 8 is a |longitadinal cross-sectional view of the
above-nmentioned slide switch after assenbly..

Fig. 23 is a side view of the pivoting support portion

of the operating lever of the above-mentioned switch.
Fig. 24 is a longitudinal cross-sectional view of Fig.

22 after assembly.

Description of the Preferred Embodiments

The following providés an explanation of a first
embodiment of the slide switch as claimed in the present
invention with reference to Figs. 1 through 5.

In the composing of a slide switch equipped with a
moving contact and clicking thruster on a slidér as shown in
Figs. 1 and 2, in the first embod;ment, relatively small hole
4, which is nearly perpendicular.to the direction of sliding,
is formed in advance as shown in Figs. 1 and 3 in slider 3,
which is arranged so as to be able to slide as shown in Fig.
2 through slot 2a with knob 3a facing to the outside, within
recess 2 of insulating base 1 formed from plastic into the
shape of a rectangular frame.

Within this hole 4, clicking thruster 6, in the form of
a steel ball and so forth, and moving contact 7 are

respectively arranged on both sides of coil spring 5 inserted



Fig. 9 is a cross-sectional overhead view of a slide switch after assenbly.
Fig. 10 is a cross-sectional overhead view showing a different state from
that shown in Fig. 9. Fig. 11 is an expl oded perspective view of a slide
switch exhibiting a third enbodinment prior to its assenbly. Fig. 12 is a
| ongi tudi nal cross-sectional view of the above-mentioned slide switch both
during and after assenbly. Fig. 13 is & cross-sectional overhead view of a
slide switch after assenbly. 5
as shown in Fig. 2 so as to tend to respectively protrude as
shown in Fig. 3.

Next, the basic form of the slide switch according to
the present invention is composed by clicking thruster 6 and
moving contact 7 respectively making resilient contact as
shown in each of the above-mentioned drawings with clicking
recess 8 and a plurality of stationary contacts 9 provided as
shown in Figs. 2 and 3 on the réspective opposing inner
surfaces of the above-mentioned recess 2, arranging the
above-mentioned slider 3 within the above-mentioned recess 2
so as to be able to move as shown in Fig. 2, and covering the
opening edge of this recess 2 with cover plate 10 as shown in
Fig. 2 by using its locking hooks 10a and so forth.

Furthermore, in order to assemble this slide switch
automatically, in addition to drawing one end of hole 4 of
slider 3 smaller than clicking thruster 6 to form a narrow
end as shown in Fig. 3 so that clicking thruster 6 partially
protrudes but does not come out as is also shown in Fig. 3,
by forming outward facing locking holes 7a in moving contact

7 as shown in Fig. 1, and allowing these locking holes 7a to

engage with the end hooks of resilient locking tabs 4a



Fig. 14 is a cross-sectional overhead view showing a different state from
that shown in Fig. 13. Fig. 15 is a cross-sectional overhead view show ng a
different state fromthat shown in Fig. 14. Fig. 16 is a cross-sectional
over head view showing a different state fromthat shown in Fig. 15. Fig. 17
I's an expl oded perspective view of an oscillating switch exhibiting a
fourth enbodiment prior to its assenbly.8Fig. 18 is a | ongitudi nal
cross-sectional view of the above-nentioned switch during and after
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as shown in Fig. 3 in opposition to the resiliency of coil
spring 5 as is also shown in Fig. 3 to prevent them from
coming out, automation of the assembly of this slide switch
can be promoted.

Clicking thruster 6 and moving contact 7 tend to
protrude.at all times due to the resiliency of coil spring 5,
and the dimensions and so forth of contact locking holes 7a
are set so that they can be pushed in to the outer surface of
slider 3 in opposition to the resiliency of coil spring 5.

As a result of the slide switch according to the present
invention having the constitutioﬁ as described above, in
order to use this slide switch, in the slider position of
Fig. 3, moving contact 7 is juxtaposed about two adjacent
stationary contacts 9, and makes resilient contact due to the
resiliency of coil spring 5. Both of these statiqnary 1
contacts 9 are in a state of electrical continuity, and
clicking thruster 6 drops into clicking recess 8 of base
recess 2 due to the resiliency of coil spring 5. As a
result, the above state of electrical continuity can be

easily maintained without inadvertently moving slider 3.



Fig. 20 is a cross-sectional overhead view showng a different state from
that shown in Fig. 19. Fig. 21 is a cross-sectional overhead view show ng a
different state fromthat shown in Fig. 20. Fig. 22 is an expl oded

perspective view of an oscillating switch exhibiting another enbodi nent
prior to its assenbly. 6 Fig. 23 is a side view of the pivoting support
portion of the operating |ever of the above-nentioned switch. Fig. 24 is a
| ongi tudi nal cross-sectional view of Fig.

Next, when slider 3 is moved as shown in Fig. 5 through
the state of Fig. 4 with the fingers and so forth along slot
2a, moving contact 7 is juxtaposed about two adjacent
stationary contacts 9 that are different from those described
above, and makes resilient dontact with said stationary
contacts 9. Thus, two stationary contacts 9 that are
differenf from those of Fig. 3 are in a state of electrical
continuity. Clicking plunger 6 drops into another clicking
recess 8 of base recess la that is different from that shown
in Fig. 3 as shown in Fig, 5 due to the resiliency of coil
spring 5, which together with providing the fingers and so
forth with a sensation of changiﬁg position, namely a
clicking action, enables slider 3 to easily méintain a state
of electrical continuity according to the above-mentioned
Fig. 5 after said clicking plunger 6 drops into said clicking
recess 8 without moving inadvertently.

Furthermore, in the above-mentioned present embodiment,
although locking holes 7a are shown to prevent the end hooks
of resilient locking tabs 4 from coming out as a means of

containing moving contact 7 in hole 4 of slider 3, Fig. 6

shows an example of mounting moving contact 7 to slider 3 to



22 after assenbly. Description of the Preferred Enbodi nents The foll ow ng
provi des an explanation of a first enbodi nent of the slide swtch as
claimed in the present invention with reference to Figs. 1 through 5. In

t he conposing of a slide switch equipped with a noving contact and clicking
thruster on a slider as shown in Figs. 1 and 2, in the first enbodi nent,
relatively small hole 4, which is nearly perpendicular to the direction of
sliding, is formed in advance as shown in Figs. 1 and 3 in slider 3, which

i s arranged @t o ber R Q:Jn@._n?l bde .asyshow, i lobithg ZldHUWMSIQ 2a

wi th knob 3a facing to the outside, within recess 2 of insulating base 1
formed f romnPolx%.Sr;gl Cco'nrgaoct‘:[ h7e asrhea%%d%f £3 ESS%SQQ#L?}E gr[dar.fLedck onto

locking tabs 4A provided protruding into hole 4 of slider 3
due to the inherent resiliency of the contact.

In addition, a simple sphere, hemisphere or bowl-shaped
plunger can be used for clicking plunge;.éf In addition,
instead of aligning and arranging stationary contacts 9 with
positioning grooves 9a provided in the inner surface of the
above-mentioned recess 2, they may also be aligned and fixed
in position with a known fixing means such as fastening with
screws or adhesion. Morepvef, instead of attaching and
mounting cover plate 10 as described above by aligning with
the edges of base locking holes Ia by its locking hooks 10a,
it can be made to cover the opening edge of base recess la
with a known means such as fastening with screws.

Next, an explanation is provided of a second embodiment
with reference to Figs. 7 through 10. Furthermore, those
reference numerals that are the same as in the above-
mentioned first embodiment indicate the same members, and

their explanation is omitted.



Wthin this hole 4, clicking thruster 6, in the formof a steel ball and so
forth, and noving contact 7 are respectively arranged on both sides of coi
spring 5 inserted 7 as shown in Fig. 2 so as to tend to respectively
protrude as shown in Fig. 3. Next, the basic formof the slide switch
according to the present invention is conposed by clicking thruster 6 and
novi ng contact 7 respectively naking resilllient contact as shown in each of
t he above-nentioned drawings with clicking recess 8 and a plurality of

stationary contacts +9 iR QuiddrdSit, relatively small hole 4, which is
nearly perpendicular to the direction of sliding, is formed
in advance as shown in Figs. 7 and 9 in slider 3, which is
arranged so as to be able to slide as shown in Fig. 8 through
slot 2a with knob 3a facing to the outside, within recess 2
of insulating basg 1.

Within this hole 4, clicking thruster 6 and moving
contact 7 are respectively arrahged on both sides of coil
spring 5 inserted as shown in Figi 8 through the state of
Fig. 1 so as to tend to protrude as shown in Fig. 3.

Next, clicking thrus;er 6 and moving contact 7
respectively make resilient contﬁct as shown in Figs. 7 and 9
with clicking recesses 8, respectively provi&ed as shown in
Figs. 7 and 9 in the inner surface to the side of slot 2a of
the above-mentioned recess 2, and a plurality of narrow
electrically conductive strips in the form of stationary
contacts 9 arranged in opposition to these recesses 8,
arranging the above-mentioned slider 3 within the above-
mentioned recess 2 so as to be able to move, and covering the
opening edge of this recess 2 with cover plate 10 with the

above-mentioned stationary contacts 9 in between through base



shown in Figs. 2 and 3 on the respective opposing inner surfaces of the
above-nentioned recess 2, arranging the above-nentioned slider 3 within the
above-nentioned recess 2 so as to be able to nove as shown in Fig. 2, and
covering the opening edge of this recess 2 with cover plate 10 as shown in
Fig. 2 by using its |ocking hooks |1 0a and so forth. Furthernore, in order
to assenble this slide switch automatical2y, in addition to drawi ng one end
of hole 4 of slider 3 snmaller than clicking thruster 6 to forma narrow end

as shown in Fig,.:3 S t.clicki t hrust.er rtially.pro es but does
not come outfggklggaﬁg%ggh%ﬁnégréég%ftiﬁSﬁ%ﬁ'f%r%&ngsgﬂ mé?ﬁ #é%?ﬁ%glocking
hol es 7a in povjing contact 7 as shown in Fig. 1, and allow ng these | ocking

hol es 7a to BPAghFel Ort A heo efREHOoks of resilient |ocking tabs 4a

As a result of the slide switch employing a constitution
like that described above, in the slider pcsition of Fig. 9,
moving contact 7 is juxtaposed abéut two adjacent stationary
contacts 9 on the right side, and makes resilient contact to
form a sfate of electrical continuity. Clicking thruster 6
drops into center clicking recess 8 of base recess 2 due to
the resiliency of coil spring 5. In addition to this
producing a clicking action to the fingers and.so forth, the
above-mentioned state of electrical continuity can be easily
maintained according to the abové-mentioned Fig. 9 without
inadvertently moving slider_3 after clicking plunger 6 has
dropped into said clicking recess 8.

Next, an explanation is provided of a third embodiment
with reference to Figs. 11 through 16. Furthermore, those
reference numerals that are the same as in each of the above-
mentioned embodiments indicate the same members, and their
explanation is omitted.

In this embodiment, relatively small hole 4, which is

nearly perpendicular to the direction of sliding, is formed



8 provided in opposition on the outside of hole 4 of slider 3 as shown in
Fig. 3 in opposition to the resiliency of coil spring 5 as is also shown in
Fig. 3 to prevent themfromcom ng out, autonation of the assenbly of this
slide switch can be pronoted. dicking thruster 6 and noving contact 7 tend
to protrude at all tinmes due to the resiliency of coil spring 5 and the

di mensi ons and so forth of contact |ockil¥g holes 7a are set so that they
can be pushed in to the outer surface of slider 3 in opposition to the

resiliency OIncgﬁéaéégiQQ ghown in Figs. 11 and 12 in slider 3, which is
arranged so as to be able to move as shown in Fig. 12 through
slot 2a with knob 3a facing to the outside, within recess 2
of insulating base 1. Within this hole 4, coil spring 5, and
clicking thruster 6 and moving contact 7, which is inserted
into contact insertion holes 7a, are arranged in a row on
both sides of this coil spring 5.

Next, in the containing of slider 3 within recess 2,
when slider 3 is first pushed into recess 2 while
juxtaposing the lower portion of slider 3 about the inside
inclined surfaces of locking tabs 2A provided protruding
towards the opposing inner surfaées near the opening edge of
recess 2 as shown in Fig. 12(a), opposing frame pieces 1A are
deflected to the outside in opposition to their resiliency
due to this pushing fo?ce.

As a result, together with the gap between the above-
mentioned locking tabs 22 increasing to the width of the
slider as shown in Fig. 12{a}, slider 3 can be pushea inward
in the order of Figs. 12 (b) and (c) by going through the
space between the widened locking tabs 2A. When the upper

edge of slider 3 has passed locking tabs 22, opposing frame



As a result of the slide switch according to the present invention having
the constitution as described above, in order to use this slide switch, in
the slider position of Fig. 3, noving contact 7 is juxtaposed about two

adj acent stationary contacts 9, and nakes resilient contact due to the
resiliency of coil spring 5. Both of these stationary contacts 9 are in a
state of electrical continuity, and clil@gking thruster 6 drops into clicking
recess 8 of base recess 2 due to the resiliency of coil spring 5. As a

result, the shoue sete Ol electeloal ConbiN [aganhe £ S0 2l ned

resiliency as shown in Fig. 12(d) thereby locking slider 3 in
position.

After returning in this manner, slider 3 can be
contained in recess 2 while allowing to move along slot 2a.
In addition, together with the above-mentioned locking tabs
2A preventing slider 3 from coming out as shown in Fig.
12(d), the above-mentioned clicking thruster 6 and moving
contact 7 are respective made to make resilient contact as is
respectively shown in Figs. 12(d) and 13 with clicking
recesses 8 provided in the opposing inner surfaces of the
above-mentioned recess 2, and a ﬁlurality cof stationary
contacts 9 arranged in positioning grooves 9a formed in
opposition to this recess.

As a result of this slide switch employing a
constitution as described above, in the slider position of
Fig. 13, moving contact 7 is juxtaposed about two adjacent
stationary contacts 9 on the right side, and makes resilient
contact to form a state of electrical continuity between
these stationary contacts 9 due to the resiliency of coil

spring 5. Clicking thruster 6 drops into clicking recess 8



9 Next, when slider 3 is noved as shown in Fig. 5 through the state of Fig.
4 with the fingers and so forth along slot 2a, nobving contact 7 is
j uxt aposed about two adjacent stationary contacts 9 that are different from
t hose descri bed above, and nmekes resilient contact with said stationary
contacts 9. Thus, two stationary contacts 9 that are different fromthose
of Fig. 3 are in a state of electrical ﬁyntinuity. Cicking plunger 6 drops
into another clicking recess 8 of base Tecess la that is different from
that shown in Fig. 3 as shown in Fig. 5. due to the resiliency of coi
spring 5, weassetduessnt uer doi thagrebilfemgerst and 1sepdmic Sy tthus
sensati on of changing position, nanely a clicking action, enables slider 3
to easily midddriih tHeAl@ide switch to easily maintain the above-

mentioned state of electrical continuity without

inadvertently moving slider 3.

Next, when slider 3 is moved as shown in Fig. 15 through

the state of Fig. 14 with 'the fingers and so forth along slot

2a in opposition to the resiliency of coil spring 5, moving

contact 7 is juxtaposed about tho adjacent stationary

contacts 9 on the right side and makes resilient contact with

said stationary contacts 9. Thus, a state of electrical

continuity is formed between the two stationary contacts 9 on

the left side in Fig. 15 that differ from those in Fig. 13.

Clicking plunger 6 drops into the clicking recess 8 shown in

Fig. 15 that differs from that of Fig. 13 of frame recess 2

due to the resiliency of coil spring 5, which together with

providing the fingers and so forth with a clicking action,

enables slider 3 to easily maintain a state of electrical

continuity according to the above-mentioned Fig. 15 after

said clicking plunger 6 drops into said clicking recess 8

without moving inadvertently.



of electrical continuity according to the above-nentioned Fig. 5 after said
clicking plunger 6 drops into said clicking recess 8 wi thout noving
i nadvertently. Furthernore, in the above-nentioned present enbodi nent,
al t hough | ocki ng holes 7a are shown to prevent the end hooks of resilient
| ocking tabs 4 fromcom ng out as a nmeans of containing noving contact 7 in
hole 4 of slider 3, Fig. 6 shows an exanpl.e of nounting noving contact 7 to
slider 3 to 10 prevent it fromcom ng out. Nanely, |ocking flanges 7A of
novi ng contact 7 are nmade to engage with and | ock onto

Furthermore, when slider 3 is further moved to the left

to the position of Fig. 16, moving contact 7 forms an all-off
state in it only makes contact with a single stationary
contact 9, and this state can be easily maintained by recess
8.

Next, an explanation-is proviaed of a fourth embodiment
with reference to Figs. 17 througﬁ 21. Furthermore, those
reference numerals that are the'saﬁe as in each of the above-
mentioned embodiments indicate the same members, and their
explanation is omitted.

Furthermore, in contrast to the above-mentioned
embodiments performing switching;of a switch by moving slider
3 in the horizontal direction, this embodiment performs
switching of a switch by oscillating while using slider 3 as
a fulcrum.

In this embodiment, within recess 2 of frame 1, in the
pivotal arranging of operating lever 3 while allowing to tilt
back and forth through opening edge 2a with knob 3a facing to
the outside, together with pre-fcrming hole 4 nearly
perpendicular to the direction of tilting in this operating

lever 3 by plastic molding, clicking thruster € and moving



| ocki ng tabs 4A provided protruding into hole 4 of slider 3 due to the

I nherent resiliency of the contact. In addition, a sinple sphere,

hem sphere or bow - shaped plunger can be used for clicking plunger. 6 In
addition, instead of aligning and arranging stationary contacts 9 with
positioning grooves 9a provided in the inner surface of the above-nentioned
recess 2, they may al so be aligned and filXed in position with a known
fixing means such as fastening with screws or adhesi on. Moreover, instead
of attachin and nD ntlng cover plate 10 as, descri bed above by al

with the ed§é sérl é’lEPNQdﬁﬁh BETRRIBY 17 & |TRY% Ny Deddk $ides Oi%tm can be
made to cover the openi ng edge of base recess la with a known neans such as
f ast eni ng wicch lsspavierg Meinseatedxphbnathds Bslerovi ded of a second
enbodi ment
In addition to pivotally supporting the above-mentioned
operating lever 3 by pivoting support projections 3A provided
protruding from its sides while able to tilt as shown in Fig.
18 (b) on pivot support portions 2A of the above-mentioned
frame 1 5y deflecting to the inside as shown in Fig. 18(a) in
opposition to its resiliency, the above-mentioned clicking
thruster 6 and moving contact 7 respectively make resilient
contact with clicking recesses.8, respectively provided on
the opposing inner surfaces of the above-mentioned recess 2,
and a plurality of stationary confacts 9, arranged in
opposition to said recesses, due to the resiliency of the
above-mentioned coil spring 5 as shown in Fig. 3.
Furthermore, clicking thruster 6 and moving contact 7
tend to protrude at all times due to the resiliency of coil
spring 5, and the depth and so forth of contact insertion
holes 7a is set so that they can be pushed in to the outer
surface of operating lever 3 in opposition to the resiliency

of coil spring 5. 1In addition, as one example of a means of

pivotally supporting operating lever 3, operating lever 3 1is



with reference to Figs. 7 through 10. Furthernore, those reference nunerals
that are the sane as in the above- nentioned first enbodi nent indicate the
same nenbers, and their explanation is omtted. In this enbodi nment,
relatively small hole 4, which is nearly perpendicular to the direction of
sliding, is forned in advance as shown in Figs. 7 and 9 in slider 3, which
Is arranged so as to be able to slide aggshown in Fig. 8 through slot 2a
with knob 3a facing to the outside, within recess 2 of insulating base 1.

Wthin this hole 4, clickin hruster 6 and novin ,
pivotally supporge within frame recessgz by engaging hinge

bosses 2B of the inner surface of frame recess 2 in hinge
recesses (holes) 3B formed on pivoting support projections 3A
by deflecting to the inside as shown in Fig. 18(a) in
opposition to the resiliency of the above-mentioned pivoting
support projections 3A, and then allowing pivoting support
projections 3A to resiliently return as shown in Fig. 18 (b).
Moreover, in addition to being in the form of a hollow
rectangle as in the previous example, frame 1 may also be in
the form of a combination of opposing plate pieces arranged
while leaving an opening in thelmiddle.

In the case of a lever switch composed in the manner
described above, in the lever position of Fié. 19, moving
contact 7 is juxtaposed about two adjacent stationary
contacts 9, and makes resilient contact to form a state of
electrical continuity between these stationary contacts 9 due
to the resiliency of coil spring 5. Clicking thruster 6
drops into clicking recess 8 of base recess 2 due ta the
resiliency of coil spring 5, thus enabling the slide switch
to easily maintain the above-mentioned state of electrical

continuity without inadvertently moving slider 3.



contact 7 are respectively arranged on both sides of coil spring 5 inserted
as shown in Fig. 8 through the state of Fig. 1 so as to tend to protrude as
shown in Fig. 3. Next, clicking thruster 6 and noving contact 7
respectively make resilient contact as shown in Figs. 7 and 9 with clicking
recesses 8, respectively provided as shown in Figs. 7 and 9 in the inner
surface to the side of slot 2a of the abgye-nentioned recess 2, and a
plurality of narrow electrically conductive strips in the form of
stationary contacts 9 arranged in opposition to these.recesses 8,. arrangin
the above- ment i oK1 iR PRETAHIEG ﬁ&VSBOSe}SnEHe‘?%‘Ee"H”ﬁbcé}% fz”%%erassgt og
be able to nove, and covering the opening edge of this recess 2 with cover
EI ate 10 wi thy tdveakibiove-onetn kovedd 39t asilogabjngentagses 2 rHeat e THtough
ase

and is tilted in opposition to the spring force of coil
spring 5 as shown in Fig. 21 after going through the state
shown in Fig. 20, clicking thruster then drops into recess 8
on the left side in opposition to the resiliency of coil
spring 5; In addition to this creating a clicking sensation,
moving contact 7 is in the off state when it is in contact
with only a single stationary contact 9, and this state can
be easily maintained by recess 8.

Furthermore, in the_above-mentioned fourth embodiment,
although operating lever 3 is shown to be able to oscillate
freely as a result of inserting pivoting supoort projections
3A into hinge bosses 2B formed within recess 2 of frame 1, as
another embodiment of this, hinge bosses 3C formed on
operating lever 3 may resiliently fit into hinge recesses 2C
of frame 1 as shown in Figs. 22 through 24.

Namely, notches 2D, which are slightly narrower'than the
diameter of hinge bosses 3C, are formed with guiding tapered
portions 2E in the upper portion of hinge recesses 2C of

frame 1. By inserting hinge beosses 3C by sliding over



12 locking holes Ia as shown in Fig. 8 by using its | ocking hooks | Ca and
so forth. As a result of the slide swtch enploying a constitution |ike
that described above, in the slider position of Fig. 9, noving contact 7 is
j uxtaposed about two adjacent stationary contacts 9 on the right side, and
makes resilient contact to forma state of electrical continuity. Cicking
thrys;er 6 drops into center clicking regess 8 of base recess 2 due to the
resiliency of coil spring 5. In addition to this producing a clicking

action to t%%f3f1(mf%pgﬂ%ﬁ %%rEQEEQ’ZEbeand fitting into hinge recesses
2C by means of notches 2D, hinge bosses 3C are able to rotate
freely.
Furthermore, although it is easier to fit hinge bosses
3C into the above-mentioned notches 2D by providing
deflection relief grooves b in said notches 2D, these relief

grooves b are not necessary.

Effects of the Invention

As has been described above, since the prevent invention
provides a through hole in a slider, positidns.a moving
contact within said through hole in opposition to stationary
contacts, positions a clicking thruster in opposition to
clicking thruster recesses, and fits a resilient member
between the above-mentioned moving contact and the above-
mentioned clicking thruster, the above-mentioned resilient
member can be used both for clicking and for resilient
contact by the moving contact with the stationary contacts.
Since it is also able to provide a clicking sensation during
switching, the present invention is able to have a simple

structure, offer easy operation and be able to be provided



above-nentioned state of electrical continuity can be easily naintained
according to the above-nentioned Fig. 9 without inadvertently noving slider
3 after clicking plunger 6 has dropped into said clicking recess 8. Next,
an explanation is provided of a third enbodinment with reference to Figs. 11
through 16. Furthernore, those reference nunerals that are the sane as in
each of the above- mentioned enbodi ments2indi cate the sanme menbers, and
their explanation is omtted. In this enbodinment, relatively small hole 4,
which is neaﬁkgx835gggghgglar to the direction of sliding, is forned

In addition, by forming a containment means for the
above-mentioned clicking thruster while also forming a
containment for the above-mentioned moving contact, said
clicking thruster and moving contact can be mounted reliably
and easily to said slider, thus improving the ease of
assembly of the slide switch and promoting automated
assembly.

Moreover, since the stationary contacts are positioned
in uniformly level by fitting into the grooves. of the
insulating base, the moving contact is able to move smoothly
during sliding and oscillation of £he slider, thus offering

the advantage of smooth switching of the switch.



13 in advance as shown in Figs. 11 and 12 in slider 3, which is arranged so
as to be able to nove as shown in Fig. 12 through slot 2a with knob 3a
facing to the outside, within recess 2 of insulating base 1. Wthin this
hole 4, coil spring 5, and clicking thruster 6 and novi ng contact 7, which
Is inserted into contact insertion holes_7a, are arranged in a row on both
sides of this coil spring 5. Next,i|1tr%?containing of slider 3 within
recess 2, when slider 3 is first pushed into recess 2 while juxtaposing the
| ower portion_ of slider 3 about the inside inclined surfaces of |ocking
tabs 2A provFBéaMﬁrotruding towards the opposing inner surfaces near the
openi ng edge of recess 2 as shown in Fig. 1283), opposi ng franme pieces 1A
are 1. A slide switch composed so that, together with a moving

contact contained within a slider shorting between a
plurality of desired stationary contacts by moving over said
stationary contacts, a clicking thruster provided with
resiliency by a resilient'membe; such as a spring produces a
clicking.sensation during switching by engaging with clicking
thruster recesses as a result of sliding said slider;
wherein, a through hole is provided in said slider, said
moving contact is positioned within said through heole in
opposition to said stationary contacts, said clicking
thruster is positioned in opposiﬁion to said clicking.
thruster recesses, and said resilient member is fit in
between said moving contact and said clicking thruster.'

2. A slide switch as set forth in claim 1 wherein a
containment means of said clicking thruster is formed in one
end of said through hole.

3. A slide switch as set forth in claim 2 wherein said
containment means consists of the end diameter of said

through hole being smaller than said clicking thruster.

Ay



deflected to the outside in opposition to their resiliency due to this
pushing force. As a result, together with the gap between the above-

menti oned | ocking tabs 2A increasing to the width of the slider as shown in
Fig. 12(a), slider 3 can be pushed inward in the order of Figs. 12 (b) and
(c) by going through the space between the w dened | ocking tabs 2A. Wen

t he upper edge of slider 3 has passed 23ocki ng tabs 2A, opposing frane 14
pi eces 1A return to their original shape due to their own resiliency as
shown in Figa'lz(g)sagggebleockln sllger 3..n

orth in claim 1 wherein
containment means are formed in said through hole and on said
moving contact.
5. A slide switch as set forth in claim 4 wherein said
containment means consists of locking holes, formed in bent
portions bent at roughly a right angle from both ends of the
contactlportion of said moving contact that makes sliding
contact with said stationary cohtaéts, engaging with
resilient locking tabs formed in said through hole.
6. A slide switch as set forth in claim 4 wherein said
containment means consists of locking projections, formed in
the bent portions of said moving:contact, being locked in
locking flanges formed in said through hole.
7. A slide switch as set forth in claim 1 wherein said
through hole provided in said slider is formed in the
direction perpendicular to the sliding direction of said
slider.
8. A slide switch as set forth in claim 1 wherein said
through hole provided in said slider is formed in the

direction parallel to the sliding direction of said slider.

AR



position. After returning in this manner, slider 3 can be contained in
recess 2 while allowing to nove along slot 2a. In addition, together with

t he above-nentioned | ocking tabs 2A preventing slider 3 fromcom ng out as
shown in Fig. 12(d), the above-nentioned clicking thruster 6 and novi ng
contact 7 are respective nmade to nake resilient contact as is respectively
shown in Figs. 12(d) and 13 with clickigng recesses 8 provided in the
opposi ng i nner surfaces of the above-nentioned recess 2, and a plurality of

stationary contacts 9 arranged in positionjng_grpoves, 9a formed i.n
opposition t%’ t hi ?JEJCCZ%SS.WL%SC% ar‘°‘e§ﬁl§‘t f81rt%‘h?’§ gf?jd& %v?ﬁ’%%%elerhpﬁadyq ng a
constitution as descri bed above, in the slider position of

stationary contacts' are uniformly level by fitting into

grooves of an insulating base.

10. A slide switch as set forth in claim 1 wherein said
slider is axially supported by means of a hinge means so that
it oscillates relative to said insulating base.

11. A slide switch as set forth in claim 1 wherein said

clicking thruster is in the form of a steel ball.

PR D



Fig. 13, noving contact 7 is juxtaposed about two adjacent stationary
contacts 9 on the right side, and nakes resilient contact to forma state
of electrical continuity between these stationary contacts 9 due to the
resiliency of coil spring 5. Cicking thruster 6 drops into clicking recess
8 15 of base recess 2 due to the resiljgepgaerof coil spring 5, thus
enabling the slide switch to easily mai ntam tihe above- nentioned state of
electrical continuity w thout inadvertehideyswmrehng slider 3. Next, when
slider 3 is noved as shown in Fig. 15 through

In the case of slide switches of the prior art, in
addition to having the shortcominés of defective contact and
defective clicking due to the inherent "permanent fatigue" of
a plate spring, since the switch is quite large in terms of
its area, there is also the problem of it inhibiting the
switch from being made smaller.

The present invention provides a slide switch composed
so that, together with a moving contact contained within a
slider shorting between a plurality of desired stationary
contacts by moving over thqse stationary contacts, a clicking
thruster provided with resiliency by a resilient member such
as a spring produces a clicking sensation duéing switching by
engaging with clicking thruster recesses as a result of
sliding the slider; wherein, a through hole is provided in
the slider, the moving contact is positioned within the
through hole in opposition to the stationary contacts, the
clicking thruster is positioned in opposition to the clicking
thruster recesses, and the resilient member is fit in between
the moving contact and the clicking thruster.

Selected Drawing: Fig. 3
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the state of Fig. 14 with the fingers and so forth along slot 2a in
opposition to the resiliency of coil spring 5 noving contact 7 is

j uxt aposed about two adjacent stationary contacts 9 on the right side and
makes resilient contact with said stationary contacts 9. Thus, a state of
el ectrical continuity is fornmed between the two stationary contacts 9 on
the left side in Fig. 15 that differ fraA®those in Fig. 13. dicking

pl unger 6 drops into the clicking recess 8 shown in Fig. 15 that differs
fromthat of Fig. 13 of frame recess 2 due to the resiliency of coil spring
5, which together with providing the fingers and so forth with a clicking
action, enables slider 3 to easily mintain a Etlg ofgel ectri cal
continuity according to the abo.rjzkntioned Fﬁ%% af er said clicking
plunger 6 drops into said clL¥tkiag ed@s

#




wi t hout noving i nadvertently. 16 Furthernore, when slider 3 is further
noved to the left to the position of Fig. 16, noving contact 7 forns an
all-off state in it only nakes contact with a single stationary contact 9,
and 'this state can be easily nmaintained by recess 8. Next, an expl anation
I's provided of a fourth enbodinent with reference to Figs. 17 through 21.
Furthernore, those reference nunerals that are the sane as in each of the
above- nentioned enbodi nents indicate thg same nmembers, and their

FI1G. 2

o SN
l ! l
2~3\:~ \ NEL la(9a)
8| NP\ N ,
I0a VIO S/ !
\ 10a
7 NSRRIV
! 9
la 3
5 4 4 la

2 3 10



expl anation is omtted. Furthernore, in contrast to the above-nentioned
enbodi nents performng swtching. of a swwtch by noving slider 3 in the
hori zontal direction, this enbodi nent perforns switching of a switch by
oscillating while using slider 3 as a fulcrum In this enbodinment, within
recess 2 of frame 1, in the pivotal arranging of operating lever 3 while
allowing to tilt back and forth through opening edge 2a with knob 3a facing
to the outside, together with pre- foﬁ%ﬂﬁg hol e 4 nearly perpendicular to
the direction of tilting in this operating |ever 3 by plastic nolding,
clicking thruster 6 and novi ng
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17 contact 7 are provided arranged in a row on both sides of coil spring 5
inserted into this hole 4. In addition to pivotally supporting the
above-nenti oned operating |lever 3 by pivoting support projections 3A
provided protruding fromits sides while able to tilt as shown in Fig.
18(b) on pivot support portions 2A of the above-nentioned frame 1 by
deflecting to the inside as shown in Fig. 18(a) in opposition to its
resiliency, the above-nentioned cIickiﬂg“%hruster 6 and novi ng contact 7
respectively make resilient contact with clicking recesses 8, respectively
provi ded on the opposing inner surfaces of the above-nentioned recess 2,
and a plurality of stationary contacts 9, arranged in
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opposition to said recesses, due to the resiliency of the above-nentioned
coil spring 5 as shown in Fig. 3. Furthernore, clicking thruster 6 and
noving contact 7 tend to protrude at all times due to the resiliency of

coil spring 5, and the depth and so forth of contact insertion holes 7a is
set so that they can be pushed in to the outer surface of operating |lever 3
in opposition to the resiliency of coi§,gpring 5. In addition, as one
exanpl e of a nmeans of pivotally supporting operating | ever 3, operating

| ever 3 is 18 pivotally supported within franme recess 2 by engagi ng

hi nge

FIG. 7




bosses 2B of the inner surface of frame recess 2 in hinge recesses (holes)
3B fornmed on pivoting support projections 3A by deflecting to the inside as
shown in Fig. 18(a) in opposition to the resiliency of the above-nentioned
pi voti ng support projections 3A, and then allow ng pivoting support
projections 3A to resiliently return as shown in Fig. 18(b). Moreover, in
addition to being in the formof a haol]ow rectangle as in the previous
exanple, frane 1 may also be in the ¥t of a conbination of opposi ng pl ate
pi eces arranged while |l eaving an opening in the mddle. In the case of a

| ever switch conposed in the manner described above, in the | ever position
of Fig. 19, noving contact 7 is juxtaposed about two adjacent stationary
contacts 9, and nmakes resilient contact to forma state of
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el ectrical continuity between these stationary contacts 9 due to the
resiliency of coil spring 5. dicking thruster 6 drops into clicking recess
8 of base recess 2 due to the resiliency of coil spring 5, thus enabling
the slide switch to easily nmaintain the above-nentioned state of electrical
continuity wthout inadvertently noving slider 3. 19 Next, when
operating lever 3 is tilted with the fiTgers by grabbing onto knob 3a using
hi nge bosses 2B as a fulcrum and is tilted in opposition to the spring
force of coil spring 5 as shown in Fig. 21 after going through the state
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shown in Fig. 20, clicking thruster then drops into recess 8 on the left
side in opposition to the resiliency of coil spring 5. In addition to this
creating a clicking sensation, noving contact 7 is in the off state when it"
is in contact with only a single stationary contact 9, and this state can
be easily maintained by recess 8. Furthernore, in the above-nentioned
fourth enbodi nent, although operating |&iér 3 is showmn to be able to
oscillate freely as a result of inserting pivoting support projections 3A
into hinge bosses 2B formed within recess 2 of frame 1, as another

enbodi ment of this, hinge bosses 3C fornmed on operating |ever 3 may
resiliently fit into hinge recesses 2C of frane 1 as shown in Figs. 22

t hrough 24. Nanmely, notches 2D, which are slightly narrower than the

FIG. I




di aneter of hinge bosses 3C, are forned with guiding tapered portions 2E in
t he upper portion of hinge recesses 2C of frame 1. By inserting hinge
bosses 3C by sliding over 20 gui ding tapered portions 2E, and fitting

i nto hinge recesses 2C by neans of notches 2D, hinge bosses 3C are able to
rotate freely. Furthernore, although it is easier to fit hinge bosses 3C

I nto the above-nentioned notches 2D b oviding deflection relief grooves
b in said notches 2D, these relief grooves b are not necessary.
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Ef fects of the Invention As has been descri bed above, since the prevent

I nvention provides a through hole in a slider, positions a noving contact
within said through hole in opposition to stationary contacts, positions a
clicking thruster in opposition to clicking thruster recesses, and fits a
resilient nmenber between the above-nentioned noving contact and the above-
menti oned clicking thruster, the abov&dfiénti oned resilient nenber can be
used both for clicking and for resilient contact by the noving contact with
the stationary contacts. Since it is also able to provide a clicking
sensation during switching, the present invention is able to have a sinple
structure, offer easy operation and be able to be provided
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21 i nexpensively. In addition, by form ng a containnent neans for the
above-nentioned clicking thruster while also formng a contai nnent for the
above-nmenti oned noving contact, said clicking thruster and novi ng cont act
can be nmounted reliably and easily to said slider; thus inproving the ease
of assenbly of the slide switch and pronoting automated assenbly. Moreover,
since the stationary contacts are posifildged in uniformy level by fitting
into the grooves.of the insulating base, the noving contact is able to nove

snoot hly

g 6 §
5 &4
gZA 42’;%{ 2A
é: : mgq
o s
S 7 9
FIG. 16
86 8
3’\ =
A ~ Y
N 2528 1]
70— NS 2”“:2
N 228 U
7




during sliding and oscillation of the slider, thus offering the advantage
of snmpoth switching of the sw tch. 22 CLAIMS: 1. A slide switch
conposed so that, together with a noving contact contained within a slider
shorting between a plurality of desired stationary contacts by novi ng over
said stationary contacts, a clicking thruster provided with resiliency by a
resilient menber such as a spring proggggs a clicking sensation during
switching by engaging with clicking thruster recesses as a result of
sliding said slider;




wherein, a through hole is provided in said slider, said noving contact is
positioned within said through hole in opposition to said stationary
contacts, said clicking thruster is positioned in opposition to said
clicking thruster recesses, and said resilient nmenber is fit in between

said noving contact and said clicking thruster. 2. A slide switch as set
forth in claim1l wherein a contai nment3ymans of said clicking thruster is
formed in one end of said through hole. 3. A slide switch as set forth in

claim?2 wherein said contai nnent neans consists of the end dianeter of said
t hrough hol e being smaller than said clicking thruster.
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23 4. A slide switch as set forth in claim1 wherein containnment neans
are fornmed in said through hole and on said noving contact. 5. A slide
switch as set forth in claim4 wherein said contai nnent nmeans consists of

| ocking holes, forned in bent portions bent at roughly a right angle from
both ends of the contact portion of said noving contact that makes sliding
contact with said stationary contacts, emgaging with resilient |ocking tabs
formed in said through hole. 6. A slide switch as set forth in claim4
wherein said contai nment neans consi sts of |ocking projections, fornmed in
the bent portions of said noving contact, being |ocked in
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| ocking flanges fornmed in said through hole. 7. A slide switch as set
forth in claim1 wherein said through hole provided in said slider is
formed in the direction perpendicular to the sliding direction of said

slider. 8. A slide switch as set forth in claiml wherein said through
hol e provided in said slider is forned in the direction parallel to the
slidi.ng direction of said slider. 201316 A slide switch as set forth in

claiml1l wherein said stationary contacts are uniformy level by fitting
into
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grooves of an insulating base. 10. A slide swtch as set forth in claiml
wherein said slider is axially supported by neans of a hinge neans so that
it oscillates relative to said insulating base. 11. A slide switch as set
forth in claim1 wherein said clicking thruster is in the formof a steel

bal | .

16/16




Substitute sheet - 31 March 1997
ABSTRACT

Slide Switch

In the case of slide switches of the prior art, in
addition to having the shortcomings of defactive contact and
defective clicking due to the inherent "permanent fatigue" of
a plate spring, since the switch is quite large in terms of
its area, there is also the problem of it inhibiting the
switch from being made smaller.

The present invention provides a slide switch composed

'so that, together with a moving contact contained within a

slider shorting between a plurality cf desirsd staticnary
contacts by moving over those stationary contacts, a clicking
thruster provided with resiliency by a resilient memier such
as a spring produces a clicking sensation dufing switching by
engaging with clicking thruster recesses as a result of
sliding the slider; wherein, a through hole is provided in
the slider, the moving contact is positioned within the
through hole in cppositicn to the staticnary centacts, the
clicking thruster is positicned in cppesition tc the clicking
thruster rascesses, and the rssilisnt member is fit in between
the moving contact and the clicking thruster.

Selectad Drawing: Fig. 1



