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I ndustrial Field of Application This invention rel ates
swtch suitable for use as a switch in, for exanple, an

aut onobi Fe room |l anp. + Prior Art Exanpl es of this type of |ever
switch-of the prior art are disclosed in Japanese UM Lai d- Open No.
2- 145742 and its correspo- nding U S. Pat. No. 5099095 as well as ot her

Pat .

Nos.

LEVER SWITCH
Industrial Field of Application

This invention relates to a lever switch suitable for use as a

switch in, for example, an automobile room lamp.

Prior Art

Examples of this type of lever switch of the prior art are
disclosed in Japanese UM Laid-Open No. 2-145742 and its correspo-
nding U.S. Pat. No. 5099095 as well as other US Pat. Nos.

4272662, 4778964, 3858012 and 4000383.

U.S. Pat. No. 5099095 relates to an application of the inventor
of the present application, and application on which it is based

is the above-mentioned Japanese UM Laid-Open No. 2-145742.

This prior art is a lever switch respectively comprising: an
insulatzng base formed from plastic¢c, hinge bosses formed in
opposition to this base, an operating lever that pivots in the

holes (indentations) of its hinge pieces that form a pair with
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the hinge bosses, a thin-walled bridging piece that occupies }hg,
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lower portion of the hole (indgntatiéhsi forﬁ;d iniﬁhe ldﬁe%i
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4272662, 4778964, 3858012 and 4000383. U S. Pat. hbf 5099095 relates to

an application of the inventor of the present application,

and application

on which it 'is based is-:the above-nentioned Japanese UM Lai d- Open No.
2- 145742, This prior art is a leverpswitch respectively conprising: an

i nsul ati ng base fornmed fromplastic, hinge bosses formed in

opposition to

this base, an operating |lever that pivots in the holes (indentations) of
its hinge pieces that forma pair with the hinge bosses, a thin-walled

bridgi ng piece that occupies the |ower portion of the hole
fornred inthe | ower 2

(i ndent ati ons)

portion of the operating lever, a roughly U-shaped movable

contact piece inserted into this bridging piece and having a pair

of opposing contact points about the above-menticned hole

(indentation), and a 1st fixed contact piece and 2nd contact

piece attached to the above-mentioned base on both sides of the

movable contact piece.

In the above-mentioned prior art, by operating the operating

lever by rotéting with the above-mentioned hinge bosses serving

as the fulcrum, electrical continuity can be established between

each of the 1st and 2nd contact pieces with the movable contact

piece inserted into the lower bridging piece of this operating

lever, thereby enabling the lighting of, for example, a straight

tube lamp.

In addition, by tilting the operating lever to interrupt the

electrical continuity between each of the fixed contact pieces, a

straight tube lamp, for example, can be turned off. 1In this

example of the prior art, however, when performing the switching

operation of the operating lever, since there are no means of

obtaining a sense of moderation, namely the feel of the timing of

the switching operation generally in terms of a clicking action

or snapping sensation, only an.unreliable switching sensation is

.

able to be obtained, thus héving the problem of creating



portion of the operating |ever, a roughly U shaped novable contact piece
inserted . into this bridging piece and having a pair of opposing contact

poi nts about t-he above-nentioned hole (indentation), and a 1st fixed
contact piece and 2nd contact piece attached to the above-nentioned base
on both sides of the novable contact pgece. In the above-nentioned
prior art, by operating the operating |ever by rotating wth the
above-nenti oned hinge bosses serving as the fulcrum electrical continuity
can be established between each of the 1 st and 2nd contact pieces with

t he novabl e contact piece inserted into the |ower bridging piece of this
operating |lever, thereby enabling the lighting of, for exanple, a straight

t ube | anp. In addition, by tilting the operating |lever to interrupt
the electrical continuity between each of the fixed contact pieces, a
straight tube |anp, for exanple, can be turned off. In this exanple of

the prior art, however, when performng the switching operation of the

operating |l ever, since there are no neans of
apprehension over its use. Further, there is a problem that the

lamp is turned off when the operating lever is moved even

slightly.
Summary of the Invention:

In order to eliminate each of the above—mentioneﬁ problems, the
object of the invention is to allow the obtaining of a sense of
switching moéeration, namely to obtain a clicking action both
reliably so that the switching is done smoothly without
flickering of the lamp and yet to obtain such lever switch

inexpensively.

The above-mentioned object of the invention was able to be
achieved by providing opposing walls pfotruding from one surface
of an insulating substrate formed from plastic, supporting the
inner surfaces of each of these walls and hinge pieces on both
sides of an operating lever with a2 hinge mechanism in pivoting
fashion, installing a movable contact piece formed iﬁ roughly the
shape of the letter "U" from a resilient conductor having a pair
of contact poinfs in the lower portion of the above-mentioned
operating lever, having fixed contact piece supporting walls
plates formed respectively extending from the above-mentioned

opposing walls with this movable contact piece in between,



obtaining a sense of noderation, nanely the feel of the timng of the

swi tching operation generally in terns of a clicking action
sensation, only an urelidble switching sensation is

t hus having the problem of creating

apprehension over its use. Further, there is a problemthat the lano is

or snappi ng
abl e to be obtained,

3

turned off when the operating |lever is noved even slightly. Summary of
| nventi on: 4

t he

7]

of a distribution member; wherein, together with arranging a wide

supporting wall.

[

Fig. 12 is an explioded perspective view o
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enition.
Fig. 1B is an exploded persgpective view of a lever switch of

another embodiment of the present invention.

il

Fig. 2A is a vertical cross-sectional view of the lever switch

4

of the present inventicn during assembly and after assembly.
Fig. 2B is a vertical cross-sectiocnal view of the lever switch
of another embodiment of the present invention after assembly.

ig. 3A and 3B are an explanatory drawing showing an operating

state of the lever switch of the present invention.

™4

Flg. 4A and 4B are an explanatory drawing showing an operating



In order to elimnate each of the above-nentioned problens, the object of
the invention is to allow the obtaining of a sense of swtching
noderation, ‘nanmely to obtain a clicking action both reliably so that the
switching is done snoothly without flickering of the lanmp and yet to
obtain such | ever switch inexpensively. The above-nenti oned object of
the invention was able to be achieved Ry providing opposing walls
protrudi ng fromone surface of an insulating substrate formed from

pl astic, supporting the inner surfaces of each of these walls and hinge

pi eces on both sides of an operating |lever with a hinge nmechanismin
pivoting fashion, installing a novable contact piece fornmed in roughly the
shape of the letter "U froma resilient conductor having a pair of
contact points in the |lower portion of the above-nmentioned operating

| ever, having fixed contact piece supporting walls plates forned

respect i vel y et a0 dengn  r oM e, 300y 5 TeAL! AR CRRARINGL Yl |5 Wit thi s

movabl e contact piece I n betwee

Fig. 53 and SB are an explanatory drawing showing an operating

state of the lever switch of the present invention.

Embodiments of the Invention

35|

irst, as shown in Figs. 1A and 2A, in the basic form of the
invention, opposing walls 2 and 3 are provided projecting from
ané integrated into a single unit with the upéer surface of
insulating base 1 formed from a plastic such as polypropylene or
ABS plastic, hinge pieces 5 of operating lever 6 also formed from
pilastic make contact with hinge bosses 41 formed in opposition to
each other on the inner surface of each opposing wall 2 and 3,
hinye piesces 5 engaye with the above-mentioned bosses with their
holes 51a while deflecting inward as shown in FTig, Zg(a), and
operating lever 6 is supported in pivoting fashion by the above-

mentioned opposing walls 2 and 3 as shown in Fig. 2A(Db).

As shown in Figs. 18 and 28, in another embodiment of the
present invention, opposing walls 2 and 3 are provided projecting
from and integrated into a single unit with the upper surface of
insulating base 1 formed from a plastic such as polypropylene or
ABS plastic, hinge bosses 52a of hinge pieces 5 formed on
operating lever 6 also formed from plastic make contact with

inclined boss guide surfaces 2a and 3a formed in opposition to



4 arranging one fixed contact piece on the inner surface of one

fi xed contact .pi ece supporting wall, and arranging one or a plurality of
fi xed contact pieces on"the inner surface of the other fixed contact piece
supporting wall to conprise a lever switch in which each of these fixed
contact pieces are led to the outside of the above-nenti oned support
plates and forma portion of a distribution nenber; wherein, together with
arranging a wide fixed contact piece Yhat forns depressions in the inner
surface of one fixed contact piece supporting wall, narrow fixed contact

pi eces are arranged in opposition to the above-nentioned depressions on
the inner surface of the other fixed contact piece suporting wall.

each other on the inner surfaces of the upper portion of each
opposingwall 2 and 3, Hinge bosses 52a engage with hinge holes 4
of opposing walls 2 and 3 after passing over the above-mentioned
inclined surfaces 2a and 3a while hinge pieces 5 are deflected
inward in opposition to their resiliency, and operating lever é

is supported in pivoting fashion by the above-mentioned opposing

walls 2 and 3 as shown in Fig. 2B.

Furthermore, operating lever 6 may be supported in pivoting
fashion by opposing walls 2 anéd 3 while the upper portions of
-opprosing walls 2 and 3 are deflected outward in opposition to

their resiliency.

Locking tabs 6¢ are formed facing upward as shown in Fig; 1A on
the above-mentioned operating lever 6 roughly in the center of
bridging piece 6b that occupies the lower portion of hole 6a
formed in advance in its lower portion. Movable contact pilece 9,
formed roughly into the shape of the letter "U" from a resilient
conductor strip of phosphor bronze and so forth and having a pair
of contact points %a opposing these locking tabs 6c within the
above-mentioned hole 6a, is rgliably provided by engaging and
locking with lgcking edges 9b in opposition to its resiliency as

shown in Figs. 2A(a) and 2A(b).



Fig. A is an expl oded perspective view of the lever switch of the present
I nventi on. 'Fig. 1B is an expl oded perspective view or a |lever swtch of
anot her enbodi nent of the present invention. Fig. 2Ais a vertical
cross-sectional view of the lever swtch of the present invention during
assenbly and after assenbly. Fig. 2B is a vertical cross-sectional view
of the lever switch or another enbodi nent of the present invention after
assenbl y. Fig. 3A and 3B are an explanatory draw ng showi ng an operating
state of the lever switch of the present invention. Fig. 4A and 4B are
an expl anatory drawi ng show ng an operating

In addition, together with arranging wide fixed contact piece
10 as shown Fig. 2a(b) and Fig. 3B, in which are formed
depressions 10a, in the inner surface of fixed contact piece
guide -groove of one fixed contact piece supporting wall 2A of
wide fixed contact piece supporting walls 2A and 3A each formed
to éxtend integrated into a single unit as shown in Fig. 1A from
the above-mentioned opposing walls 2 and 3 about mpvable contact
piece 9, two narrow fixed contact pieces 11 that oppose the
above—mentionéd depressions 10a are arranged on the inner surface
of the other fixed contact piece supporting wall 3A as shown in

. Pigs. 2A and 3B. Regarding the number of the above-mentioned
narrow fixed contact pieces, it may be selected in accordance
with the switch circuit used. One or plural £fixed contact
pieces can be used. A switch having two fixed contaﬁt pieces 11
is shown in the drawing, but it can be said, of course, that only

one fixed contact piece can be used for an on-off switch.

Moreover, these fixed contact pieces 10 and 11 are led. to the
outside of the above-mentioned fixed contact piece supporting
wallg 2A and 3A as shown in Fig. 3{B), and lead portions 10A and
11A serve as distribution members that extend integrated into a
single unit. A portion of these lead portions forms the above-
mentioned fixed contact pieces 10 and 11, thereby composing the

lever switch according to the present invention.



state of .the lever switch of the present invention. Fig. 5A and 5B are
an expl anatory drawi ng show ng an operating state of the lever switch of
the present-invention. ..- Enbodinments of the Invention First, as shown
in Fi.gs: 1A and 2A, in the basic formof the invention, opposing walls 2
and 3 are provided projecting from and integrated into a single unit with
t he upper surface of insulating base 1 fornmed froma plastic such as

pol ypropyl ene or ABS plastic, hinge pieces 5 of operating | ever 6:al so
formed from plastic nmake contact with K nge bosses 41 fornmed in opposition
to each other on the innner surface of each opposing wall 2 and 3, hinge
pi eces 5 engage with the above-nentioned bosses with their holes 51la while
defl ecting i nward as shown in Fig. 2A(a), and operating lever 6 is
supported in pivoting fashion by the above- nentioned opposing walls 2 and
3 as shown in Fig. 2A(b). As shown in Figs. 13 and 23, in another
enbodi nent of the present invention, opposing walls 2 and 3 are provided
projecting fromand integrated into a single unit with the upper surface
of

The constitution of the present invention has been described
abcve. Next, the following provides an explanation of the

operation of the lever switch of the present irnvention.

As shown in each of the drawings of Fig. 3 through Fig. 5, in
the lever switch of the present invention, by operating while
rotating operating lever 6, having a pair of hinge pieces that
pivots as shéwn in Fig. 2A(b) on hinge bosses 41 provided in
opposition to each other on opposing walls 2 and 3 formed
integral with base 1, in opposition to the resiliency of movable
contact piece 9 from the state shown in Figs. 2 to the state
shown in Fig. 4 using the above-mentioned hinge bosses 41 as a
fulcrum, each of two narrow fixed contact pieces 11 are able to
be switched with respect to wide fixed contact piece 10 to
establish continuity from the state shown in Fig. 3 to the state
shown in Fig. 4 with movable contact piece 9 inserted into lower
bridging piece 6b of this operating lever 6, thus enabling, for
example, two small and large automobile room lamps to be lit by
switching to a state of mutual electrical continuity with respect
to a power line. For the switch, the purpose of which is to
merely make on -off operation, only one narrow fixed contact
piece 11 may be used.

Also, for such switch, only one depression 10a of wide fixed



I nsul ating base 1 formed froma plastic such as pol ypropyl ene or ABS

pl astic, hinge bosses 52a of hinge pieces 5 formed on operating |ever 6
“also forned from plastic make contact with inclined boss guide surfaces 2a
and 3a forned in opposition to each other on the inner
surfaces of the upper portion of each opposing wall 2 and 3, hinge bosses

52a engage with-hinge holes 4 of opposing walls 2 and 3 after

passi ng over

t he above-nentioned inclined surfages 2a and 3a while hinge pieces 5 are

defl ect ed

inward in opposition to their resiliency, and operating |lever 6
I's supported in pivoting fashion by the above-nenti oned opposi ng

contact piece 10 may be sufficient.

B

n performing this switching, the outside of movable contact
piece 9 drops into depressions 10a of wide fixed contact piece 10

with a snapping action due its own resiliency, thus enabling the

obtaining of a sense of moderaticen in the switching action,
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licking action, anéd allowing the switchiag timing to be

confirmaed by sensation or a by a clicking sound.

with fixed contact pisce 11 to keep the eslectrical continuity
when thes other contact point of movable contact piece 9 is

positioned at the crest of wide

I

ixed contackt piece 10, the

-

electrical continuity can be kept until just before the finishing

of a clicking action without interruption of the electrical

continuity during the clicking action.

Further, in a changeover switch using two fixed contact pieces
17 as illustrated in the drawing, the £lickering of ths lamp can

be prevented, because electrical continuity is kept at the time

h

cf changeover of the switch by designing the gap between these

two fixed contact piece 11 to be narrower than the width of

contact point of movable contact piece %9a as shown in Fig. 1A and



walls 2 and 3 as shown in Fig. 2B. Furthernore, operating |lever 6 may
be supported in pivoting fashion by opposing walls 2 and 3 while the upper
portions of- opposing walls 2 and 3 are deflected outward in opposition to
their. resiliency. Locking tabs 6c are fornmed facing upward as shown in
Fig. 1A on the above-nentioned operating | ever 6 roughly in the center of
bridging piece 6b that occupies the | ower portion of hole 6a fornmed in
advance in its |ower portion. Mvabl @contact piece 9, forned roughly into
the shape of the letter "U'" froma resilient conductor strip of phosphor
bronze and so forth and having a pair of contact points 9a opposing these
| ocking tabs 6c within the above-nentioned hole 6a, is reliably provided
by engaging and |ocking with |ocking edges 9b in opposition to its
resiliency as shown in Figs. 2A(a) and 2A(Db).

Fig. 3B.

Next, by further tilting operating lever 6 in the same
direction as shown in Fig. 5 to interrupt the continuity between
fixed contact pieces 10 and 11, for example, both of the above-

mentioned lamps can be turned off.

Furthermore, a sense of moderation in switching at this time

can also be obtained in the same manner as during the above-

mentioned switching.

The vertical movement and horizontal movement of operating
lever 6 is blocked by the entire circumferential surface of holes
{or indentation) 51a of hinges 5 that pivot on each hinge boss
41, Thus, operating lever 6 cannot come out of base 1, and
movable contact piece 9 cannot be inadvertently pulled from or
shifted out of position from locking tabs 6c of operating lever 6
due to the locking action resulting from its own resiliency.

Namely, since the above-mentioned U-shaped movable contact
piece 9 is attached to locking tabs 6c of bridging piece 6 formed
in operating lever 6 with its locking edges 9b by resiliently
making contact and being clamped in position, it is not

inadvertently pulled out or shifted out of position by an

external force such as the operating stress of operating lever 6,



7 in addition, together with arranging wi de fixed contact piece
10 as shown Fig. 2A(b) and Fig. 3B, in which are fornmed depressions 10a,
in the inner surface of.-fixed contact piece guide groove of one fixed
contact piece supporting wall 2A of wde fixed contact piece supporting
wal s 2A and 3A each formed to extend integrated into a single unit as
shown in Fig. 1A from the.above-nentioned opposing walls 2 and 3 about
novabl e contact piece 9, two narrow fixed contact pieces 11 that oppose
the above-nentioned depressions 10a ldre arranged on the inner surface of
the other fixed contact piece supporting wall 3A as shown in Figs. 2A and
3B. Regarding the nunber of the above-nentioned narrow fixed contact

pi eces, it may be selected in accordance wth the switch circuit used.
One or plural fixed contact pieces can be used. A switch having tw fixed
contact pieces 11 is shown in the draw ng, but it can be said, of course,
that only

thus enabling it to reliably establish or interrupt electrical

continuity between fixed contact pieces 10 and 11.

Furthermore, holes 51a of hinges 5 of operating lever 6 and
hole 6a of the lower portion of operating lever 6 may be in the
form of depressions into which hinge bosses 41 enter and a
depression into which a portion of movable contact piece 9

enters, respectively.

A constitution of another embodiment is composed so that
operating lever 6, having.a paixr of hinge pieces that pivot as
shown in Fig. 2B in hinge holes 42 provided in opposition to each
other in opposing walls 2 and 3 of base 1, is operated by

rotating using hinge bosses 52a as a fulcrum.

The vertical movement and horizontal movement of operating
lever € is blocked with the entire circumferential surface of
hinge bosses 52a of hinge pieces 5 that respectively pivot in
hinge holes (or depressions) 42. Thus, operating lever 6 cannot
come cut of base 1, and movable contact piece 9 cannot be
inadvertently pulled from or shifted out of position from locking
tabs 6c of operating lever 6 due to the locking action resulting

from its own resiliency.



one fixed contact piece can be used for an on-off swtch. Mor eover ,
these fixed contact pieces 10 and 11 are led to the outside of the
above-nentioned fixed contact piece supporting walls 2A and 3A as shown in
Fig. 3(B), and | ead portions 10A and 11A serve as distribution nmenbers
that extend integrated into a single unit. A portion of these |ead
portions fornms the above- nentioned fixed contact pieces 1 0 and 11,

t her eby conposing the Iever swtch accoifing to the present invention.
8

Effects of the Invention

As a result of being composed as described above, the present

invention demcnstrates the following effects.

In performing the switching operation of operating lever 6, the
outside of movable contact piece 9 drops into depressions 10a of
wide fixed contact piece 10 among two opposing fixed contact
pleces 10 ané 11 with a snapping action due its own resiliency,
thus enabling the obtaining of a sense of moderation, namely a
clicking action, when establishing continuity by switching, and
allowing the timing by which continuity is established by
switching to be confirmed by sensation or a by a clicking sound,

thus offering a 1st effect of the present invention.

In addition, since the movable contact piece according to the
pregent invention combines the use of the resilient action fof
establishing continuity of its inherent resiliency with respect
to a fixed contact piece, And the clicking action resulting from
the méchanical dropping action with respect to depressions 10a of
a fixed contact piece, special-purpose members for obtaining a
sense of moderation of the switching timing of operating lever 6,
for example depressions in the switch case itself or steel balls

or coil springs that drop into these depressions, are not



The constitution of the present invention has been described above. Next,
the follow ng provides an explanation of the operation of the |lever switch
of the present invention.’ As shown in each of the drawings of Fig. 3
through Fig. 5, in the lever switch of the present invention, by operating
while rotating operating |ever 6, having a pair of hinge pieces that

pi vots as shown in Fig. 2A(b) on hinge bosses 41 provided in opposition to
each other on opposing walls 2 and 3 fpgynmed integral with base 1, in
opposition to the resiliency of novable contact piece 9 fromthe state
shown in Figs. 3 to the state shown in Fig. 4 using the above-nentioned

hi nge bosses 41 as a fulcrum each of tw narrow fixed contact pieces 11
are able to be switched with respect to wide fixed contact piece 10 to
establish continuity fromthe state shown in Fig. 3 to the state shown in
Fig. 4 with novabl e cont act piece 9 inserted into Iomer bridging pi ece 6b

of this operatin(r:]aIgzvegoa%é " ena gqéﬁr%gztﬁxa ect éﬁ%ﬁﬁféggj | ar ge

aut onobi |l e r 66/ Ste S
el eC.t rical ng;% OW k1;>ehz.nr eégg i 1ca9. (iln V\{‘e‘r l I ng th 850{2 at.hde SWI tCh the
pur pose of Which 1S eon - P4t 7O AFS Bhe “R5Ft ow

fi xed cont act

Furthermore, if the width of fixed contact piece 11 is designed
so that one contact point of movable contact piece 9 is in
contact with fixed contact piece 11 to keep the electrical
continuity when the other contact point of movablg contact piece
9 is positioned at the crest of wide fixed contact piece 10, the
electrical cdntinuity can be kept just before the finishing of a
clickihg'action without interruption of the electrical continuity

. during the clicking action. Therefore, such a problem that the
electrical continuity is interrupted even with a slight movement
of the operating lever can be eliminated, thus offering a 3rd

effect of the present invention.

In addition, in a changeover switch according to the present
invention, the flickering of the lamp can be prevented, because
electrical continuity is kept at the time of changeover of the
switch by designing the gap between these two fixed contact
pieces 11 to be narrower than the width of contact point of
movable contact piece 9a, thus offering a 4th effect of the

present invention.



pi ece 11 may be used. Also, for such switch, only one dépression 10a of
9

wi de fi xed

contact piece 10

may be sufficient. - performng this switching, the outside of

novabl'e cont act
piece 10 wth
obtaining of a

pl ece 9 drops into depressions 10a of w de fixed contact
a snapping action due its own resiliency, thus enabling the

sense of noderation in the switching action, nanely a

clicking action, and allowing the switching timng to be confirmed by

sensation or a

1.

by a clicking sound.

) ) O

A lever switch comprised by: providing opposing walls 2 and
3 protruding from one surface of an insulating substrate
formed from plastic, and supporting the inner surfaces of each
of these walls and hinge pieces 5 on both sidg; of operating
lever 6 with a hinge mechanism in pivoting fashion,

installing a movable contact piece 9 formed in roughly the
shape of the letter "U" from a resilient conductor having a
pair of contact points 9a in the lower portion of saigd
operating lever 6,

having fixed contact piece supporting walls 2A and 3A formed
respectively extending from said opposing walls 2 and 3 with
said movable contact piece 9 in between,

arranging one fixed contact piece 10 on the inner surface of
one fixed contact piece supporting wall 27, and arranging one
or a plurality of fixed contact pieces 11 on the inner surface
of the other fixed contact piece supporting wall 33,

to comprise a lever switch in which each of these fixed
contact pieces 10 and 11 are led to the outside of said fixed
contact piece supportingwalls 2A and 3A and form a portion of
a distribution member; wherein,

together with arranging wide fixed contact piece 10 that



Also, if the width of fixed contact piece 11 is designed so that one
conrtact .point of novable contact piece 9 is in contact wth fixed contact
niece 11 to keen the electrical continuity when the other contact point of
novabl e ' contact piece 9 is positioned at the crest of wide fixed contact p
ece 10, the welectrical continuity can be kept until just before the
finishing of a clicking action mﬁthouﬁ;interruption of the electrical
continuity during the clicking action.™ Further, in a changeover swtch
using two fixed contact pieces 11 as illustrated-in-the-drawing, -the
flickering of the lanp can be prevented, because electrical continuity is

kept at the tinme of changeover of the switch by H ! Hmzmm“um bet ween
these two fixed contact piece 11 to be narrower iyt iikidRnilignh cont act
poi nt of novabl e contact piece 9a as shown in Fig. 1A and s o

forms depressions 10a in the inner surface of one fixed
contact piece supporting wall 2A, narrow fixed contact pieces
11 are arranged in opposition to the above-mentioned
depressions 10a on the inner surface of the other.fixed

contact piece supporting wall 3A.

2. A lever switch as set forth in claim 1 wherein a means for
suppecrting in pivotal fashion with the said hinge mechanism
supports in pivotal fashion by hinge bosses 47 formed in
opposition to each other on the inner surfaces of saicd
opposing walls 2 and 3 in holes 51a of hinge pieces 5 on both

sides of operating lever 6.

3. A lever switch as set forth in claim 1 wherein a means for
supporting in pivotal fashion with said hinge mechanism
supports in pivotai fashion by hinge holes 42 formed in
opposition to each other in the inner surfaces of said
opposing walls 2 and 3 on hinge bosses 52a formed on hinges 5

on both sides of operating lever 6.

4, A lever switch as set forth in claim 1 wherein a means for
installing movable contact piece 9, formed roughly into the
shape of the letter "U” with a resilient conducter having a

pair of contact points %a, on the lower portion of the above-



10 Fig. 3B. Next, by further tilting operating |lever 6 in the
sane direction as shown in Fig. 5 to interrupt the continuity between
fi xed contact pieces 10-and 11, for exanple, both of the above- nentioned

| anps can be turned off. Furthernore, a sense of nobderation in
switching at this tine can also be obtained in the same manner as during
t he above- nentioned swtching. The vertical novenent and hori zont al

novenent of operating lever 6 is bI0ﬁ¥ed by the entire circunferenti al
surface of holes (or indentation) 51a of hinges 5 that pivot on each hinge
boss 41. Thus, operating |lever 6 cannot cone out of basé I, and

AL g

mentioned operating lever 6, forms locking tabs 6c facing
upward roughly in the center of bridging piece &b that
occupies the lower portion of hole 6a formed in the lower
portion of the above-mentioned operating lever 6, and engaging
and locking movable contact piece 9, formed roughly into the
shape of the letter "U" with a resilient conductor having a
pair of contact points %a opposing locking ciémps.sc within

the above-mentioned hole 6a, with its locking edge 9b.

5. A lever switch according to either of Claim 1 to Claim 4
wherein two fixed contact pieces 11 are arranged in the inner

A.

ta)

surface of said fixed contact piece supporting wall

6. A lever switch according to Claim 5, wherein the gap between
said two fixed contact pieces 11 is narrower than the width of

contact point of movable contact piece 9a.



novabl e contact piece 9 cannot be inadvertently pulled fromor shifted

out
of position fromlocking tabs 6¢c of operating |lever 6 due to the Iocklng
action resulting fromits own resiliency. Nanely, since the
above- mentioned U-shaped novabl e contact piece 9 is attached to | ocking
tabs 6¢c of bridging piece 6 formed in operating lever 6 with its |ocking
edges 9b by resiliently naking contact and being clanped in position, it
is not inadvertently pulled out or shifted out of position by an external
force such as the operating stress of operating | ever 6,
thus enabling it to reliably establish or interrupt electrical continuity

bet ween fixed contact pieces 10 and 11.

ABSTRACT

This Sheet Has Been Replaced

|

il

I

ull LEVER SWITCH

The object of the present invention is to allow the
obtaining of a sense of switching moderation, namely to obtain
a clicking action both reliably and inexpensively, of the
operating lever in a lever switch.

The object of the invention was able to be achieved by
providing-opposing walls 2 and 3 protruding from one surface
of an insulating substrate formed from plastic, and supporting
the inner surfaces of each of these walls and hinge pieces §
on both sides of operating lever 6 with a hinge mechanism in
pivoting fashion, installing a movable contact piece 9 formed
in roughly the shape of the letter "U" from a resilient
conductor having a pair of contact points 9a in the lower
portion of said operating lever 6, having fixed contact piece
supporting walls 2A and 3A formed respectively extending from
said opposing walls 2 and 3 with said movable contact piece 9
in between, arranging one fixed contact piece 10 on the inner
sugface of one fixed contact piece supporting wall 22, and
arranging one or a plurality of fixed contact pieces 11 on the
inner surface of the other fixed contact piece supporting wall
3A, to comprise a lever switch in which each of these fixed

contact pieces 10 and 11 are led to the outside of said fixed




Furthernore, holes 5l1a of hinges 5 of operating lever 6 and hole 6a of the
| ower portion of operating lever 6 may be in the formof depressions into
whi ch hinge bosses 41 enter and a depression into which a portion of
novabl e contact piece 9 enters, respectively. A constitution of another
enbodi nent is conposed so that operating | ever 6, having a pair of hinge
pi eces that pivot as shown in Fig. 2B in hinge holes 42 provided in
opposition to each other in opposing walls 2 and 3 of base 1, is operated
by rotating GSPHG i T HELBRIT Edrg ¥8 14 of Yh @ngn3A andTirrwaraqiEiomefenent
and horizontal novenent of operating lever 6 is blocked with the entire
circunferenti & SSFFREION NARRRG LDOwIEsnb2ROIFENRINYELhi eERANE nghat de
respectively gi,vo% in hinge holes (or depressions) 42. Thus, operating

| ever 6 cannot-*EOnEPEErtFianesd01thahdonnyadircessneatt! 0gi éeetie damest be

i nadvertently g‘ulpl ed fromor shifted out of position fromlocking tabs 6¢
of operating I°8%67°% Hueneofifrs |cokpnly riccieofuPRAirgngall 23, narrow

& . ’ « s 2 )
fixed contact pieces 11 are arranged in opposition to the
above-mentioned depressions 10a on the inner surface of the

other fixed contact piece supporting wall 3A.

Fig. 1 A
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fromits own resiliency. 12

Ef fects of the Invention : As a result of being conposed as descri bed
above, the present invention denonstrates the followi ng effects. In
perform ng the switching operation of operating |lever 6, the outside of
novabl e contact piece 9 drops into depressions 10a of w de fixed contact

pi ece 10 anong two opposing fixed contact,,pieces 10 and 11 with a snapping
action due its own resiliency,




t hus enabling the obtaining of a sense of noderation, nanely a clicking
action, when.establishing continuity by switching, and allowng the timng
by which continuity is established by switching to be confirned by
sensation or a by a clicking sound, thus offering a 1st effect of the
present invention. In addition, since the novabl e contact piece
according to the present invention conbines the use of the resilient
action for establishing continuity of 23 inherent resiliency with respect
to a fixed contact piece, and the clicking action resulting from the
mechani cal dropping action with respect to depressions 10a of a fixed

cont act piece, special-purpose nenbers for obtaining a sense of noderation
of the switching timng of operating lever 6, for exanple depressions in

the switch case itself or steel balls or coidssprings that drop into these
depressions, are not N 6q 13

FIG. 1B




required at all

bei ng econom cal
wi dth of fixed contact pirece 11 is designed
nmovabl e contact piece 9 is in

the electrica
9 is positioned at the crest of wide fixed contact piece 10,

continuity can be kept just bé&fdre the finishing of a
interruption of the electrical
such a problemthat the

pi ece
el ectri cal

action w thout
clicking action.
Is interrupted even with a slight novenent
thus offering a 3rd
in a changeover switch accor
flickering of the |lanp can be prevente

el i m nat ed,
addi ti on,

thus offering a 2nd effect of the present

in terns of both space and cost.

Ther ef or e,
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electrical continuity is kept at the tine of changeover of the swtch by
designing the gap between these two fixed contact pieces 11 to be narrower
than tke wi dth of contact point of novable contact piece 9a, thus offering
a 4th effect of the present invention.

14 A lever switch conprised by: providing opposing walls 2
and 3 protruding fromone surface of an insulating substrate f or med
from plastic, and supporting the inner &drfaces of each

FIG. 2B
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of these walls and hinge pieces 5 on both sides of operating | ever 6 with
a hinge mechanismin pivoting fashion, installing a novabl e contact piece
9 forned in roughly the ‘'shape of the letter "U froma resilient

conductor- having a pair of contact points 9a in the | ower portion of said

operating | ever 6, havi ng fi xed contact piece supporting walls 2A and 3A
formed respectively extending fromsaid opposing walls 2 and 3 wwth said
novabl e contact piece 9 in between, at/rlangi ng one fixed contact piece 10

on the inner surface of one fixed contact piece supporting wall 2A and
arranging one or a plurality of fixed contact pieces 11 on the inner
surface of the other fixed contact piece supporting wall 3A, to
conprise a lever switch in which each of these fixed contact pieces 10 and
11 are led to the outside of said fi ﬂ ont i ece supporting walls 2A
and 3A and forma portion of a disth (; agnﬂgr; wher ei n, t oget her
with arranging wide fixed contact piece 10 that
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forns depressions 10a in the inner surface of one fixed cont act piece

supporting wall 2A, narrow fixed contact pieces 11 are arranged in
opposition to the above-nenti oned depressions 10a on the inner surface
of the other fixed contact piece supporting wall 3A. 2. Alever
switch as set forth in claim1 wherein a neans for supporting in pivotal
fashion with the said hinge mechanism g/gupports in pivotal fashion by

hi nge bosses 41 formed in opposition to each other on the inner surfaces
of said opposing walls 2 and 3 in holes 5la of hinge pieces 5 on both

sides of operating |lever 6.
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3. Alever=sswitch as set forth in claim1l wherein a neans for supporting
in pivotal fashion with said hinge mechani sm supports in pivotal fashion
by hinge holes 42 forned in opposition to each other in the inner
surfaces of said opposing walls 2 and 3 on hinge bosses 52a fornmed on

hi nges 5 on both sides of operating |ever 6. 4. A lever switch as set
forth in claiml1l wherein a neans for 7/Mstal ling novabl e contact piece
9, formed roughly into the shape of the letter "U with a resilient
conductor having a pair of contact points 9a, on the |ower portion of

t he above- 16

) bl




mentioned operating lever 6, fornms |ocking tabs 6c¢c facing upward roughly
in the center of bridging piece 6b that occupi es the Iomer portlon of
hal e 6a forned-in the | ower portion of the aboveif._i : '

| ever 6, and engagi ng and | ocki ng mdvYabl e contact"

roughly into the shape of the letter "U with a eslllent conductOr

havi ng a pair of contact points zg oggoS|ng | ock| ng elBanps 66 wiit hi n

t he above-nentioned hole 6a, with i ng edge pb~ 5. A lever
switch according to either of daim1l to Caim4 *mhereln “twWofixed
contact pieces 11 are arranged in_the inner surfacemaLnsald fixed;
contact piece supporting wall 3A LEVER SWATCHyer switch according 5 dai m
5, wherein the gap between said two fixed contact pieces 11 is narrower
than the wi dth of contact point of novabl e contact piece 9a.

The object of the present invention is to allow the
obtaining of a sense of switching moderation, namely to
obtain a clicking action both reliably and inexpensively, of

the operating lever in a lever switch.

The object of the invention was able to be achieved by
providing opposing walls 2 and 3 protruding from one surface
of an insulating substrate formed from plastic, and
supporting the inner surfaces of each of these walls and
hinge pieces 5 on both sides of operating lever 6 with a
hinge mechanism in pivoting fashion, installing a movable
contact piece 9 formed in roughly the shape of the letter
"U" from a resilient conductor having a pair of contact
points 9a in the lower portion of said operating lever 6,
having fixed contact piece supporting walls 2A and 3A formed
respectively extending from said opposing walls 2 and 3 with
said movable contact piece 9 in between, arranging one fixed
contact piece 10 on the inner surface of one fixed contact
piece supporting wall 2A, and arranging one or a plurality
of fixed contact pieces 11 on the inner surface of the other
fixed contact piece supporting wall 3A, to comprise a lever
switch in which each of these fixed contact pieces 10 and 11
are led to the outside of sgaid fixed contact piece
supporting walls 2A and 3A and form a portion of a
distribution member; wherein, together with arranging wide
fixed contact piece 10 that forms depressions 10a in the
inner surface of one fixed contact piece supporting wall 2A,
narrow fixed contact pieces 11 are arranged in opposition to
the above-mentioned depressions 10a on the inner surface of

the other fixed contact piece supporting wall 3A.

Fig. 1 A



