1 LEVER SW TCH The present I nvention relates to a Iever smntoh f.or gse hg,ogsjq
switching interior autonotive |anps or the |ike. Lanps eqU|pped With a

| ever. switch have been disclosed, for exanple, in Japanese Patent
Publ i cati on No. 57-22633. The conventlonal switch anmp structure

di scl osed therein generally includes a pajr of sockets formed by bending a
plate in such a manner that the central portion of the plate becones the
bottom The socket has a pair of confronting fastening nenbers Eg}

whi ch has a fastening hole. The base has socket-insertion holes for
predeterm ned intervals, each of which has a projection formed on its
confronting inner surfaces which can be fitted within the fastening hole
formed in each of the pair of fastening nenbers. A switch |lever is
fastened to the base -and an el astic nenber constituting a switch nechanlsm
Is structured in such a manner that an end portion thereof is secured to |,
the base at a position between either of the sockets and the switch | ever.
Anot her end portion of the elastic nenber is arranged to be brought into
sel ected contact with the fastening nenbers of either of the sockets. 2
The conventional switch structure described above has been devel oped so as
to be used nainly as an interior autonotive |anp. However, since the switch
| ever projects horizontally over the base (which is formed flat so that a

LEVER SWITCH

The pfesent invention relates to a lever switch for
use in switching interior automotive lamps or the like. (?
Lamps equipped with a lever switch have beén
disclosed, for example, in Japanese Patent Publication
No. 57-22633.  The conventiohal switch lamp structure
disclosed therein generally includes a pair of sockets
formed by bending a plate in such a manner that the central
porfion of the plate becomes the bottom. The socket has a .
pair of confronting fasténing members éach_of which has a
fasténing hole. The base has socket-insertion holes formed

. at predetermined intervals, each of which has a projection

~

formed on its confronting inner surfaces which can be
fitted within the fastening hole formed in each of the pair
of fastening members. A switch lever is fastened to the
base and.an elastic member constituting a switch mechanism
is structured in such a manner that an end portion thereof
is secured to the base at a position between either of the
sockets and the switch lever. Another end portion of the
elastic member is arranged to be brought into selected
contact with the fastening members of either of the

sockets.



| anp may be mounted thereto), the switch lever nust bé noved Parall el to
the flat base surface. Therefore, handling of the switch | ever has been
inefficient. What is even worse, however, is that the supporting shaft

mechani sm portion of the |ever can be easi 5y worn after it has been used

frequently for a prolonged period of tine, “especially in the case where the
suppor t i.ng. shaft hani sm i s .made of | L.C er] : h r

manuf act'HU%i ng themgﬁﬁv Hﬁvgﬁ%liomit cﬁyi}é‘% cﬁ%ié%é%lg%éveéﬁgér ke’%% rgé E{% \?ie sy
conplicated sj t cayl or, i Q. or.
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structure arranged in such a manner that the operation |lever of fhe switch
is oriented sHgsiabhiahlly BoeRertes Hatid V(WHLdhELS \FoEhedastat o0 Niatg & O
t he  present invention, there is provided a | ever switch conprising an '
i nsul at ed baszafigf imayg Beheneuntedpatheaekd Qnethew suitclpeleviean mpatedhe a
pai r of opposed hi nge bosses interposed between said upper and | ower
spaces, an opsoxedonphredilgd otodethei tflabpdsse hisugfacans t Bherefore,
permt resilient snap connection of the operation |lever with said hinge.
bosses wher ebpanddingepft the swischi degprohas peesygned ficiemd .oadbaly dis

t he upper and | ower ends thereof extending respectively into 3 sai
upper and | owBVeBpHPESe., BOWEVEEyeAShdhAY FheoSNPPRLT ns}\arfﬁ “ﬁ‘l‘é‘%&ﬁ%d
states, the '8‘3’%5:1820' o%f érpee lever can be easily worn after it has been

\

Sod used frequently for a prolonged period of time, especially
in the case where the supporting shaft mechanism is made of
a plastics material. Therefore, manufacturing the
conventional switch described above has been relatively
complicated since the lever must be caulked and/or deformed
in order to prevent separation of the lever.

Accordingly, it would be desirable to improve the
handling and assembling of automotive switches by employing
a structure arranged in such a manner that the operation
lever of the switch is oriented substantially
perpendicularly to the switch base.

According to the present invention, there is provided
a lever switch comprising an insulated base defining
therein upper and lower switch operation spaces, a pair of
opposed hinge bosses interposed between said upper and
lower spaces, an opération lever provided with opposed
hinge means thereon to permit resilient snap connection of
the operation lever with said hinge bosses whereby the
operation lever is pivotally coupled to the base with the

upper and lower ends thereof extending respectively into
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operation lever defining therein a recess across whi cH*&xt&nds ‘a bri dge-
menber, a contact nenber snap connected to the bridge nenber to be pivota
with the operation |ever, said contact nenber being of substantially”
U-shape and including a pair of opp%sed, resilient contact portions
di sposed adj acent the recess in the¥ ower end of the operation |ever so as

b I |y displ bl h in, fJ act.s,. s
connecPBI% GUPRELAAN: JHEH oBRABES N PR GHETS W B BRIEON spabe
h | d [ “h th
ai d r Betiesh CEEERE SEI BedtL e BT R e e T el
cont aChp@irlalt i3 d1biks! &aﬁiﬁﬁﬁgn%mf&tw@aaegae £BBb3L1 Whidyer is in

its first state to nake an elecfrical circuit associated therewith, and

br eaks egitesids @2brdaged sembirc@N cowtddt neimbaid shig brtitad owhen t he
operation lever is in its second state to break the electrical circuit ¥
associ ahed BrikigeM hémbéx ©oe benipddiotal with hthenveeirationhddwexe neans on
the operation lever are of a resilient material and each define therein.a
recess satiide dongacltossemsben tHeingseofbesubstastipliliyt Unsbapei @andkcesses.
In an alternative enbodi nent of the invention, the hinge bosses on the base
are of iacladingne eairi 9f eppesed, dersidiend: crontaetc@extians hi nge
means qn the operatjion |lever conprising a pair Qf opposed progjections, said
pr oj ecBHEROCERE nddd agepts ithe nrgcessy 1Bcdhesl c®8nFerRf ndPpl i cation

no. gob%:;oe8r538f:l(.)ozq' slcel‘(’)ésxes SO %s to be resiliently displaceable

3

therein, and first and second contacts snap connected to o
the base to be located in the lower switch operation space
thereof, the contact member being located between said
contacts such that said resilient contact portions of the
contact member make electrical contact with said first and
second contacts when the operation lever is in its first
state to make an electrical circuit associated therewith,
and breaks electrical contact between said first and second
contacts when the operation lever is in its second state to
break the electrical circuit associated therewith. -
In one embodiment of the invention the hinge means on
the operation lever are of a résilient material and each
define therein a recess, the hinge bosses on the base being
a snap fit into said recesses. |
In an alternative embodiment of the invention, the

hinge bosses on the base are of a resilient material and

€

each define therein a recess, the hinge means on the
operation lever comprising a pair of opposed projections,
said projections being a snap fit into said recesses.

Our co-pending application no.. 90.10858.0 discloses
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and clains a |l ever 'switch of the above type but nore barti:cul'éFI y‘rel'at es
to the provision of a nmeans by which the first contact and an associ ated

| anp: hol di ng connector are nounted to the base of the switch. By way of
exanpl es only, embodinents of the inventiony will now be described in
greater detail with reference to the acconpanying draw ngs of which: Figs.

la - Ib:are cands-62aimaNd et WBlthch | 98! e bbRWY deypel BateHide
for severdl enbodiments of the switches according to this invention; Figs.

2a - 2b are epafrtienlpedli iRlatss ¥di ehei proviisdion Wef&r nednsnipgdiwrpidts
of an operation lever portion used in the switches of this invention; Figs.
3a = 3b and 4&he &insiproorerdctli aad sanbhssoehdtpdr liamp-hodddiewpchnector
cross-sectional views of several enbodinments of this invention,

respectivel y; aFegmoubied %o rther baset ofulthe sswddwdh.ed cross- secti onal

vi eiws of several enbodinents of this invention; Fig. 6 is a bottom view of
the assenbl ed swit BY #83wPf rexanples: omlys. embadiments| oft tivee imwentifanch
operation vvhegnix' ewed in cross-sectign in two different ogerat i onal states;

Fig. 9is av cAo% R sde_eTibRd| 1n graatiedh detakl Witk zRference. tQ,

which a | ever EWi tch devi Cﬁ. ac&ordi n% Lot hg‘i esent invention is enbodi ed
in an interi oF guPSREPPIRYIRG, AX@yinus, Of W

ematic | ateral

cross-sectional vigyadig. 411, g¥Rl 0ded PELSREYIJRaY Wi8his' Nihich
illustrate the order of assembly for several embodiments 6f
L/ the switches according to this invention:

Figs. 2a - 2b are each perspective_ views which
illustrate preferred embodiments of an operation lever
portion used in the switches of this invention;

Figs. 3a - 3b and 4a - 4b represent disassembled and
partially assembled cross-sectional views of several .
embodiments of this invention, respectively:

Figs. 5a - 5b represent fully assembled cross-
sectional views of several embodiments of this invention;

Fig. 6 is a bottom view of the assembled switch shown
in Fig. 5a:

Figs. 7 and 8 illustrate the switch operation when
viewed in cross-section in two different operational
states:;

Fig. 9 is a vertical cross-sectional view which
illustrates an example in which a lever switch device
according to the present invention is embodied in an
interior automotive lamp:;

" Fig. 10 is a schematic lateral cross-sectional view;

Fig. 11 is an exploded perspective view of the
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5 structures shown in Fig. 9, and Fig. 12 is & view, pHrti®y im séetion of a
| anp- hol di ng connector. The basic conponents of a lever swtch device
according to the present invention are shown in Figs. la- |b, 3a - 3b, 4a -
4b and 5a- 5b which are cross-sectignal views illustrating the order of °
assenbly of several respective sw tth enbodi nents of this invention, as
wel | as, Fi ill_élstra e a perspective view of prefeéerred

.24 - 2b e
errbodi%ﬁ‘gé‘ﬁe%ns}b%vé?g}%‘%igéve'r PO tion that may be associ at ed by

operati vel ypij t varj gggpg Sea ripgat g s | b and 2a
- 2bill ustFr.%é'l nhlgé gg%l%ld%gé?/‘i o*ggachs%&{'ﬁé %gn%o%%ﬁésﬁo%ﬂgn?ever '
SW t chagleNeSEoPf this invention generally includes an insulating plastic -
base 1 and hinge bosses 41 confronting each other, disposed between upper

and | over spreesbdsd’f SompoRénits t BE baseldvedn epdtdhoddwies 6 is
pivotally fastened in such a manner that the hinge bosses 41 are

el ast i aatdydimg etbedthentpresems invertion avet ishiosn Sim Fhgsedlar hi nge
menbers 51 in confronting relationship to the hinge bosses 41. A bridge
menberligh 3anne8bs #hae 4 derandr basnSbofwhiclo| are r cresseseptionsd) 6a
fornmed, as shown in Figs. 2a - 2b in the |ower ortion of the

oper atV$aws| eddlusgratingupthenterdey @_ﬁhéﬁﬁeﬂeﬂgﬂ‘ibl%fc@ﬁ%?a@ i s

fastened to the bri dge menber . 6b and is equifged with a Eair of contacts 9a
conf r FRFPRCEHEe Y Etch  epedipents ( PHNthiB I n¥eREION BReWBhEr 8Bion | ever

O corPERE, PR I VIR (IHPuDER | hOPdYafheRACIL ML be ol es
preferred embodiments of an operation lever portion that i
may be associated operatively with the various embodiments.

Referring to Figs. l1la - 1lb and 2a - 2b illustrating
exploded views of each of the components, the lever switch
device of this invention generally includes an insulating
plastic base 1 and hinge bosses 41 confronting each other,
disposed between upper and lower spaces 2 and 3 formed in
the base 1.

An operation lever 6 is pivotally fastened in such a
manner that the hinge bosses 41 are elastically inserted
into holes (recessed portions) 5la formed in ﬁinge members
51 in confronting relationship to the hinge bosses 41. A
bridge member 6b connects the lower portions of a hole
(recessed portion) 6a formed, as shown in Figs. 2a - 2b in
the lower portion of the operation 1lever 6. A
substantially U-shaped movable contact 9 is fastened to the
bridge member 6b and is equipped with a pair of contacts 9a v
confronting the holes (recessed portions) 6a formed in the
operation lever 6. These contacts 9a may thus be

resiliently displaced with the holes (recessed portions) 6a
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6 formed in the operation lever 6. These contacts 9a may‘tht'fs' be -
resiliently displaced with the holes (recessed portions) 6a during
operation of the lever 6 (i.e., pivotal novement of the operation |ever
between its various states). A | anp- hol d'an connector 13 integrally
equi pped with a first fixed contact 10 is I'nserted into the base 1 in the

(i xed cout act dgied" ¢ e Bpezd®udN 1¥er 08, [ OPRESG  Kontacks® 50 ey

fixed cowtact O the base 1 as is shown in

3b after it hggybeqfl PRY1IARMRARF HIspialed Nwith tHe AIUT (Recheskdon
15 (see Fig. 11) co-operates wth apertfures 13a in the fastening connectors

13 «so that thgopeloREY 068 dSriAY Bpepatibhobedtnet hevespaceilé.of pheotal.
Fig. 6 is a bottomview of Fig. 5a where the sane reference nuneral s

represent themowemenrt siofl | theecl opexistion pkeverul betweba fitst wadiohe
second fixed contacts 10 and 11 are illustrated with cross-hatching for a
better under sstates).of & hbampvholdbng Rohpectey 113 Fmtegrally2Bquipped |
be seen that the operation | ever includes a securing claw (or a securin

hol e) 6¢c for Withr endimst nbixad ccenbrgtt 10, ipydnserked into khe baseedn
that the operation lever 6 shown in Fig. ,2b is sinm/lar to the _operati

| ever shown i ANFithe Rriet hthéspr$‘i\‘e‘l"galinefci<#ﬁ1 of2béi n:g‘lt ARE M& ot gans
TR M P RSN St R S
5¢ - 5d. to the base 1 as is shown in Figs. 3a ~ 3b after it has

\_/ been positioned as is shown in Fig. la. A securing portion
15 (see Fig. 1ll1) co-operates with apertures 13a in the
fastening connectors 13 so that the connectors 13 may be
positioned within space 14 of base 1.

Fig. 6 is a bottom view of Fig. 5a where the same
reference numerals represent the same or similar elements.
In particular, the first and the second fixed contacts 10
and il are illustrated with cross-hatching for a better
understanding of the invention.

Referring to Figs. 28 - 2b, it will be seen that the
operation lever includes a securing claw (or a securing
hole) 6c for securing the movable contact 9. Furthermore,
it will be seen that the operation lever 6 shown in Fig. 2b
is similar to the operation lever shown in Fig. 2a with the
principal exception being that pivot pins 52 are provided
so as to hingedly co-operate with recesses 42a formed in
the elastically deformable hinge bosses 42 (see
Figs. 3c - 3d; 4c - 44 and 5c - 5d.

The operation lever 6 according to the present

invention is arranged such that it can be pivoted with



. & . L]

The operation | ever 6 according to the presenﬂ-invéntiﬁh-i% é}raﬁged such

that it can be pivoted with 7 respect to the base 1 with the hinge bagss
41 serving as a supporting point. Thus, as shown in Figs. 7 and 8, the |
~operation |lever may be rotated by the hinge action perforned by the hinge

menber 5 and the hinge boss 41, the’first and the second fixed contacts 10

d 11 ' in_Fiag. i call d h other b
The noIBBPESToRenct PR b oL §1E, PGP rBbr “BEVBPL A Fhori ng
I : | ' gReTgK :
on' e SRR o', O WAL o8 Babuf® AP R0E T, 0 B T H

7 50, aeddkPELak ltg%ske%s&cabecifsﬁégegttgger'g;.g? hiKge cBady 10 and -

11, the stralg can“be switc stafe. Any vertical or

hori zopediformed ™y tHe INEhGP ahahbeP $ 4R €heaRibgebbRFcdIDY ¢He holes
(recessed portions) 5l1a forned in the hinged nenbers 51 due to the pivotal*®
coupl i £greitt hariddsphet sexdrn® hixgd bBoatastsl.10Thand i aperaki dis | ever 6
cannot be separated fromthe base 1 and the novabl e contact 9 cannot be
separ asbéwiy gin t Régop @, atelectrieal Xy doenhected dicaseachf otberarhy t he

el astic contact action which is exerted by the first fixed contact 10.

Si nce the meypble gomfastnfednserted; oatohdhe bnidgexmemben & o) are
integrally formed as .a one-piece unit (see Figs. 3a, 3d, 4a, 4d, 5a and
5d), t ABei QPEFFHPDHAGIRE 1@ v stAP| ReBeEBALach SETadoht Lag® dhEassendl y

effici aC'&it1 tched to an 'on' state. On the contrary, when the

operation lever 6 is pivoted as is shdwn in Fig. 7 so as to o
break the electrical circuit between the fixed contacts 10

and 11, the straight lamp L can be switched to an 'off'

state. |

Any vertical or horizontal movement of the operation
lever 6 can be blocked by the holes (recessed portions) 5la
formed in the hinged members 51 due to the pivotal coupling
with respect to the hinge bosses 41. Thus, the operation
lever 6 cannot be separated from the base 1 and the movable
contact 9 cannot be separated from the operation lever 6
due to its elastic force and the elastic contact agtion
which is exerted by the first fixed contact 10.

Since the lamp-holding connector 13 and the first
fixed contact 10 are integrally formed as a one-piece unit
(see Figs. 3§; 34, 4a, 44, 5a and 5d), the fastening of the
first fizxed contact 10 as well as the assembly efficiencies
of the overall body of the switch can be improved.

When the operation lever 6. is pivoted by éonnecting
either of lamp bases L' of a straight lamp L which is

inserted into the lap-holding connector 13 to electrodes of
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of the overall body of the switch can be inproved. Wien the dﬁerdtidn-léver
6 is pivoted by connecting either of |anp bases L' of a straight lanp L
which,is inserted into the |ap-holding connector 13 to el ectrodes of 8 a
power source, the first and second fixed cgntacts 10 and 11 can be

el ectrically connected or disconnected by ans of the novable contact 9.

As a result, digogbtaldlibcbaminl Ga0die S Wthd S RRT QBkeLLLS! BheanaThe

presenti<-nvention can be appl i foas ertor aufono anps

as is shown iy Fegd pe ek idaifipr SonndBebd  ore 18 RHeAdP By heans

represents bases of the lanp L, and F represents a transparent hood or a

| ens nmenber. of thé!MEvaP1E coRtddt 9ar Bs"BYrésuLelPtRé ePeadgh¥elumporone
of the | anmp-hol ding connectors 13. O her reference nunerals represent the

sanme or sim |@dn cbenswischédVbetwedn gon/off Sbtatde.and 5a. Any undesirable
vertical or lateral novenents of the operation | ever 6 can be bl ocked by
t he hi nge bosses 4Theli ppesedtcdmnventdiosi repn coe heppdlied do teheswnbtel for
(recessed portions) 5l1a or the hinge bosses 52 disposed corresponding to
the hol es (retRtertopoputenetriveslampshashilsgshovasin Figher®, k9 and 11

Therefore, the arrangenment of each of the com&gnen;s such as the operati.on
|l ever 6 and t¥ReFBvEEMROdoH FePTeSRtE 3 ANy (L FRPIeSER o Pases N gt

ool L Baing 1 PASFRShHACES Pl bBY o S 8018 ©
other at the Qgh%e({.ecesﬁ'%%thermore, a bus bar B may be coupled
o operatively to one of the lamp-holding connectors 13.
Other reference numerals represent the same or similar
elements shown in Figs. la, 3a, 4a and 5a.

Any undesirable vertical or lateral movements of the
operation lever 6 can be blocked by the hinge bosses 41
disposed corresponding to the holes or the holes (recessed
-portions) 5la or the hinge bosses 52 disposed corresponding
to the holes (recessed portions) 42a of the hinge elastic

members 42. Therefore, the arrangement of each of the
components such as the operation lever 6 and the movable
contact 9 can be reliably maintained for a long time.

In particular, since the inner surfaces of the contact
portions 9a of the movable contact 9 according to the
present invention confront each other at the hole (recessed
portion) 6a formed in the operation lever 6, the elastic
resilience force of the contact portions 9a will not be
deteriorated. Therefore, the fixed contacts 10 and 11 can
be satisfactorily electrically connected or disconnected
with each other even if the fixed contacts 10 and 11 are

not made of elastic materials.



portion) 6a fornmed in the operation |lever 6, the el astF'c-r'esiT'i-en'ee force

of the contact portions 9a- will not be deteriorated—Fherefore, the fixed

contacts 10 and 11 can be satisfactorily electricallﬁ ﬁf@ﬂﬂCted o]
I
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di sconnected with each other even if_ the flm‘mmﬂ“)m and 11 are not’
made of elastic materials. 9 CLA%B 1. ranardi conprising an
I nsul at ed base defining therein u nd | ower switch operation spaces, a

pai r of opposed hinge bosses inte bet ween sai d upper and | oWerp«

spaces, an onerati of | edge, Proweiad ubhi08PASC ! 188.TRIA [eggon (O

permit resili’ent snap connectl on eration | ever w sai d hi nge

bosses guwitihg {HHeRPE APy | HEN dweP HPialn yoﬁ&%f?u}%%%? e wth

t he upper and 1 ower ends ‘thereof extending respective upper and

| over gpAGesof SebPosed ChiRgeNBoRbEe! ahteeperen WdtilecH baRTOlgpstates,
the Il ower end of the operation |lever defining therein a recess across which

ext endsardl lidwige spades, ancoperatithrilevedNFrATRT vkl Coppesédi dge
menber to be pivotal with the operation | ever, said contact nenber being of
subst aftinge ymeand aphen@dni 1ol peirmd ta resid iehtomnepe Gonmmexgtiamto£ont act
portions di sposed adjacent the recess in the |lower end of the operation

| ever stheysopegrgdiansi Lp¥erl withplsaddhbhingaerhassesinwhereby athe second
contacts snap connected to the base to be |located in the |lower swtch

oper at iORe tHeYRBf 15t pdvodmddydt GRMIAA KEP nfheobased Wdihwethe sai d

upper and lower ends thereof extending respectively into

said upper and lower spaces, said lever being pivotal ‘QJ
between first and second states, the lower end of the
operation lever defining therein a recess across which
extends a bridge member, a contact member snap connected to
the bridge member to be pivotal with the pperation lever,
said contact member being of substantially U-shape and
including a pair of opposed, resilient contact portions
disposed adjacent the recess in the lower end of the
operation lever so as to be resiliently displaceable
therein, and first and second contacts snap connected to
the base to be located in the lower switch operation épace
thereof, the contact member being located between said
contacts such that said resilient contact portions of the
contact member make electrical contact with said first and
second confacts whén the operation lever is in its first
state to make an electrical circuit associated therewith,
and breaks electrical contact between said first and second
contacts when the operation lever is in its second state to
break the electrical circuit associated therewith.

2. A lever switch as claimed in claim 1 in which the
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contacts such that said resilient contact portions of thé CGH%&GPﬂﬂ&ﬂmﬁ“—
make; el ectri cal contact with said first and second contacts

operatlon lever is inits first state to nake an el ectr @ﬁjﬂ"“ “l
associ at ed therewith, and breaks 6|6CtrI(f6 cont act bet nd
second contacts when the operation lever TS in its second state to break

the el ectri CRlnglel GhbindSU! EheT SHEEEVILA. Tovdr! QU BY (&N Bl

in clak¥l in I ch I nge" means on the operation |lever are a
resilient mihﬁ‘i:éékai”Qn@aégcﬁeﬁbﬁnbh%h@rﬁiﬁ BE¢@sesst henll mag@o%%%@
the base being a snap f into said recesses. 3. A lever switch as clai med

inclaiml lathehbhbe beagg Bosnap #ntt Aatbasaidr eeebssesssi | i ent
mat erial and each define therein a recess, the hinge neans on the operation

| éver conprising 3.paAr lefvexpEsicttlprayg eclaimsd iai dlpimj 2ctinowhilchi rthea
smap fit into said recesses. 4. Alever switch as clained in any one of
clains 1 to Binhgewhiasseashcomatbei baseulacal 6fom argsikient material. and
each define therein a recess, the hinge means on the
operation lever comprising a pair of opposed projections,
said projections being a snap fit into said recesses.
4. A lever switch as claimed in any one of claims 1

s to 3 in which the base is moulded from a plastics material.




