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-1- Switch Assenbly and Switch Arrangenent I
BACKGROUND OF THE | NVENTI ON (Field of the Invention) Po3 céﬁ
The pr.esent invention relates to a switch assenbly and al so to a switch
arrangenent including the switch assenblyland a frane 5 structure for
fitting the switch assenbly to a support surface such as, for exanpl e,
a switch box received in @, \QUSARGMBLY - and swiRILARELGEnGAtthe Prior Art)
Electric switches for selectively opening and cl osing an ~electric
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switch contact mechanism off or on such as disclosed in, for example, the
Japanese Laid-open Patent Publication No. 63-301438,

15 According to the publication, the switch is generally in the
form of a rectangular block in its outer appearance and is adapted to be
installed in a mounting recess defined in a support surface such as, for
example, a housing interior wall, by means of a mounting frame made of
metal or synthetic resin. The switch is, aftexr having been installed in

20 the mounting recess, covered by an ornamental make-up plate with only
the operating button exposed to the-outside for the access thereto by a
user.

In any event, mounting of the switch on the mounting frame
is generally required preceding the mounting of the switch in the

25 mounting recess in the support surface. For this purpose, the switch
has at least one engagement nail protruding outwardly from each of
opposite ends thereof and, on the other hand, the mounting frame
having a generally rectangular mounting opening defined therein has a
mating engagement groove or perforation defined in each of opposite

30 inner side edges confronting the mounting opening. To mount the switch



- 2- on the mounting franme before the assenbly is installed in the

nount i ng recess in the support surface, for exanple, the housing
interior wall, the switch is first nounted on t.he nmounting frane by
inserting it fromrear i nto the nodRting openihng in the nounting frane
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carrying t moamting recegsowith the operating puston exposed to theeartsideun{lhe i n
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window.

In this prior art switch arrangement, it has been found that
since the operating button is generally of a size smaller than the surface
area of the window in the ornamental make-up plate, difficulty is often

20 encountered in turning the switch off or on.

Although the switch having the operating button of a size
larger than the window in the ornamental make-up plate is currently
available, complicated mounting procedures are required since the
operating button of the larger size requires it to be fitted after the.

25 mounting frame carrying the switch without the operating button has
been mounted in the mounting recess and the ornamental make-up
plate has subsequently been fitted to the mounting frame. In addition,
since the operating button is fitted to the switch externally of the
ornamental make-up plate, the operating button itself protrudes a

30 substantial distance outwardly from the plane of an outer surface of the



ornanment al make-up plate, posing a problemassociated with the

aesthetic finish. SUWARY OF THE | NVENTI ON Accordingly,
the present invention has been ainmed at 5 substantially elimnating the
above di scussed probl ens and I nconvgni ences found with the prior art
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installed in the support surface. |

15 In order to accomplish these and other objects of the present
invention, one aspect of the present invention is a switch assembly
which comprises a generally rectangular box-like switch housing having
a generally rectangular opening defined therein and also having its
interior divided into at least first and second terminal compartments

20 and at least one switch compartment intermediate between the first and
second terminal compartments. An actuator element having an upper
portion is pivotally accommodated within the switch compartment with
the upper portion exposed to the outside through the rectangular
opening, and is supported in the switch housing for angular movement

25 between two operative positions. The first and second terminal
compartments accommodate therein at least one first stationary
terminal member and at least one second stationary terminal member
having a fixed contact piece secured thereto. A first connector means
connected with the first stationary terminal member and a second

30 connector means connected with the second stationary terminal member



-4-- are al so accormmodated within the first and second termnal
conpartnents for an external electric connection with external electric
Wi res. A novabl e contact nember having a novabl e contact
piece 5 secured thereto and electriedlly connected with the first
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being utilized to fit the switch assenbly to_a support surface through
the frame Seomdhe fkedecontact piece to open theccircuity 14 gemesalyrelongated t he

i tch nbly in,th . as provided with the_operating button can
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15 motion of the actuator element between the operative positions.

The switch assembly also comprises a generally rectangular
operating button angularly movably mounted on the switch housing for
driving the actuator element between the operative positions, said
operating button having a width substantially equal to or equal to the

20  width of the switch housing, and at least one engagement nail formed at
each of opposite ends of the switch housing, said engagement nails on
the opposite ends of the switch housing being engageable with
corresponding engagements formed in a frame structure being utilized
to fit the switch assembly to a support surface through the frame

25 structure.

According to this structure, the switch assembly in the form
as provided with the operating button can be mounted in the frame
structure can be installed in the mounting recess and, therefore,
installation of the switch assembly to the support surface can easily be

30 accomplished. In addition, since the operating button does not protrude



so nuch outwardly fromthe plane of the outer surface of the ornamental
make-up plate which will be fitted to the nounting frane as a final step

of -switch installation, the switch assenbly of the present invention
provide an aesthetically appealing appegrance. 5 Pr e}‘ er aPTLy,
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H
the two second stationary term nal nenbers when the nova con

menber is statienary terenira]agedipasiisi two,sind witiehadser t1 nidvaible confdigab! e

contact pieces is engageable with the fixed contact piece of the ot her
of the twineEHcamnnisemtyo srowakde comthet sbmﬂges-tdlecﬁrmﬁdly eonnected]?_nt act
| f desired, the two I rst
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t hereof positioned in a window in the operating button. This position
i ndi cat or theymeyaple centactr pieces is engaigeable vhthrihenfixedgoataétopiecersft ti ng

el enment nount e her eon and ] .
one OP tltxe two second stationary terminal members when the movable

15 contact member is moved to the engaged position and the other of the
movable contact pieces is engageable with the fixed contact piece of the
other of the two second stationary terminal members when the movable
contact member is moved to the disengaged position. If desired, the two
first stationary terminal members and the two second stationary

20 terminal members may be employed in combination with two elongated
spring elements, in which case the movable contact member comprisés
two movable contact bridges electrically connected with the two first
stationary terminal members, respectively.

Also preferably, a light emitting position indicator

25 electrically connected between the first and second stationary terminal
members may be employed in combination with a prism carried by the
operating button with a portion thereof positioned in a window in the
operating button. This position indicator may comprise a printed
circuit board having a light emitting element mounted thereon and

30 contact elements one for each of the first and second stationary terminal



30 contact elenents one for each of the first and second stationary

term nal - 6- menbers, said
contact element being electrically connected with a correspondi ng
term nal piece formed on an under surfac®-of the printed circuit board.
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The switch assenbly Kﬁ have the sw tch housing_having four corner
areas renoved by cut '%gniaﬁn@lni rdhe | pasiHoghindicatoneraay comprisesuah
case, the two switc ssemhl i es  pf. an identical construction can 15 _be
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configuration anda swtch 20 casi ng a generalTy rectangular cup-like

confi ggr athf/fing 8néuehd Cifhected dlBtricdllye withdtRadightPmigtihg \el@meanchor

| egs each having an anchor hol e defined therein, and the Switch casing
has a cor raxsg dheioppositebend electricatlyatvuplpd avithetlenspring@lemdntherein so as
to protrude |aterall outwardly therefrom The protuberances can be

engaged in the 25 cbheeswilchi agsemblyomaw baye the isavidek housing hamving t he
1 and t HEUE COrggF RRPASRITAGVRG Bt FEHInE AncedliFeetion Repebiwise: thereot
D ot Uber angsc A BB e e RoEk nASARBAEE i5in PARMEA AR 2R "0
Sw t cgcayjdGecommodated snugly within a know switch box of a generally
cylindrical configuration with no space or clearance required between
those switch assemblies.
Specifically, the switch housing preferably comprises a
switch lid of a generally rectangular cap-like configuration and a switch
20 casing of a generally rectangular cup-like configuration. In such case,
the switch lid has a plurality of anchor legs each having an anchor hole
defined therein, and the switch casing has a corresponding number of
anchor protuberances formed therein so as to protrude laterally
outwardly therefrom. The protuberances can be engaged in the
25 corresponding anchor holes in the anchor legs when the switch lid is
mounted on the switch casing to thereby unite the switch lid and the
switch casing together. If desired, each of said protuberances may have
an inclined face for allowing the corresponding anchor leg to slide
thereover as the switch lid is mounted on the switch casing.

30 Alternatively, the switch lid may has a pair of bearing lugs



30 K Alternatively, the switch lid may has a pair of bearing

| ugs -7- formed integrally
therewith so as to protrude upwardly therefromin . face-to-face rel ation
and positioned on respective sides of ishe rectangul ar openi ng, each of

case, 1 e aapedy Bttt PheRRvcRlsg 40 5, BREHAE jow oy SHbrebdint b e\ ¢
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di rectionsS opposite to each ot sal Y ts belng recteived in

sai d bear ipgpaningovesh oftdwidobaniiig lugs having G béwriagt gﬁddve definefiement

to undergo a seesaw notion about a common axis aligned wi sai d pivot
shafts. | thebéin, swin dhisseesehithe aetuatprdelexhentelyapepivot stmftedormedgral |y
with the respective bearing lugs at a location wthin the associ at ed
beari n§ gintegrallntherewith se asi topretmrdeslaterally outwardly therefrom inh
assenbly of the .type.in which the operating but{on pivots at one end
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button includes bearing pins formed integrally herew th so as

protryge ifoimed integraliypeithi the diespettivs bexatihg duigsnat v loeatisahwithiar
in alignment with each other, said operating button bei ng nounted on

t he swi t clkheiabsacidtedreedringigrgopesand belowt the pivet shaftsn t he bearing
recess. Also, the o ating button y have at | east Qne engagenent
projection formed i %ﬁgr%m@‘-& B8s ¥ afothe et wiieh:dgoperatiegos

2e to protHIHRn SRRt e 55 ioiRg! BRARMTS S5 SHLAABAREAC BF ofBaeton
oL, TONEALAMI chBFhitked SnhE %, by SRR BEELE fPhuRSEEaRl Sitapes
preseqs i RN ackiftor element to drive the latter as the operating button is
pivoted at one end thereof relative to the switch lid. In this case, a pair
of bearing recesses are defined in the §witch lid at a location adjacent
one of opposite ends thereof and that the operating and that the
operating button includes bearing pins formed integrally therewith so as
20  to protrude inwardly in respective directions confronting with each other
in alignment with each other, said operating button being mounted on
the switch lid with the bearing pins pivotally received in the bearing
recess. Also, the operating button may have at least one engagement
projection formed integrally therewith so as to protrude towards the
25 switch lid and the switch lid has a hook formed integrally therewith so
as to protrude towards the operating button, said engagement projection
being engaged with the hook to restrict the angle of pivot of the
operating button.
According to another aspect of the present invention, the

30 latter also provides a switch arrangement comprising at least one switch



30 latter also provides a switch arrangenent conprising at |east one swtch
assenbly of 'the structure discussed above, a generally rectangul ar

nmounting frame having a generally rectangul ar nounting opening defi ned
therein for supporting the switch assdtbly, and a generally rect angul ar

or nament alagBakeblyp fr B diafired disER oS, Sa " BEAONAN) ool

defined therein. "The nounting franme includes a rigid beam for
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beam f or nedefimed dtheirein tiow r supporting 4het switcherassem ]al,cmgitmegeotema}lyof t he
opposite side edge of the moun |ng rame djaceni‘\al t he rectangul
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t her eof naéi wi th reference to the acconpanyi ng drawi ngs, in which |ike
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Fig. 1 is an exploded view of a switch assenbly according a first
pr ef erl0ed téxetmtﬁagu ar oppuing, @asht of saidnrigidh and flexible beams hawing atoA and
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switch asse nount I g
outside through the rectangular window and with the engagement nails

15 received within the engagement grooves in the rigid and flexible beams.
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will become readily understood from
the following description of preferred embodiments thereof made with
reference to the accompanying drawings, in which like parts are
20 designated by like reference numeral and in which:
Fig. 1 is an exploded view of a switch assembly according to
a first preferred embodiment of the present invention;
Figs. 2A and 2B are top plan and side views of the switch
assembly shown in Fig. 1;
25 Fig. 3 is a longitudinal sectional view, on an enlarged scale,
of the switch assembly shown in Fig. 1;
Fig. 4 is a perspective view showing a mounting frame for
supporting the switch assembly and an ornamental make-up plate used
to cover up the switch assembly supported by the mounting frame;

30 Fig. b is a view similar to Fig. 4, showing the mounting



30 Fig. 5is aviewsimlar to Fig. 4, show ng the nounting

-O- frame and the nake-up plate which are turned upside down;

Figs. 6Ato 6C is schematic side views show ng the- sequence of nounting
of the switch assenbly onto the nounti%tg frame; Fig. 7Ais
a top pl afryievand theemalietep platecwilivh murtueﬁedixpsidbf&ov@ﬁuntl ng frane;
Fig. 7B is a longitudinal sectional view of the nounting frame show ng
the manner in which Figs. 64 te6Cdssehiehyatic sidewiews showmg\bhevagl;uemce
direction endw se, t hereof; Fig. 7Cis a_longitudi nal

sect i onal ofimaeuntingef theawiteh a_s;semhbbommthewgmmtmqﬁame,n whi ch the
swtch assenbly is unt lewed in di re t on SI W se t hereof;
Figs. 8Ato 8C are \%)’&,\sﬁgﬂm tep pla;t,‘@gw ghthe cmopated
showing a nogdified formof the nmounting frane; Fig. 9is a
SChEITB.gl C a’i%lﬁ @Rﬁrﬁ Fv the two switch 15 assenblies are arranged
when they are nount e C b

Figs. 10A to 10C argp1 27V\§ g’?% Cﬂiélifudglagl ¥écl7tiéj§%f$)&e§r‘“of% %%Q?R}Egy
showi ng hqysfees t e I ng
Frane: 20 TARREShOWRTy T GantiRifl Whith B sHiLAAREeibly is thifintot 85’ 12

7C, rq&@@@ﬂllmaﬂu@tMdim therdofio switch assenblies are arrange d| n
t he mounting frane; Flgs 12A to 12C are views simlar
to Figs. 7A to 7C, Fig.r€piscti lagitudimali sg:tmnmbanam of) thet imoumting si ze

t hat may use 25 V\:hﬁl’e t he si.ngl g, W|tch assenbly i.s nounted on the
mount itA owing thepanngpinie @issgmidyns mewatedast ch

fo 7C, ‘o5 w&&e&a@mﬁh@haﬁqﬂweﬁﬁemfﬁﬁ ng button of & of ze thaf mmy be
used  where the tRpge gal ghgRs DI YiER SullBA S Bikst PPATRH YO

| respectively, showing a modified form of the mounting frame;

Fig. 9 is a schematic diagram showing how the two switch

16 assemblies are arranged when they are mounted on a generally
cylindrical switch box;

Figs. 10A to 10C are views similar to Figs. 7A to 7C,
respectively, showing how the three switch assemblies are arranged in
the mounting frame;

20 - Figs. 11A to 11C are views similar to Figs., 7A to 7C,
respectively, showing how the two switch assemblies are arrange din the
mounting frame;

Figs. 12A to 12C are views similar to Figs. 7A .to 7C,
respectively, showing an operating button of a size that may be used

25  where the single switch assembly is mounted on the mounting frame of a
type capable of accommodating up to three switch assemblies;

Fig. 13A to 13C are views similar to Figs. 7A to 7C,
respectively, showing the operating button of a size that may be used
where the three switch assemblies are mounted on the mounting frame;

30 Figs. 14 to 21 are views similar to Fig. 1, showing the switch



30 Figs. 14 to 21 are views simlar to Fig. 1, show ng the

switch - 10- assenbl y
according to second to ninth preferred enbodi nents. of the pr esent
i nvention, respectively; -10-Figs. 22A to 22C are top pl an

si de and eggsé!xh%\w &cokfihg t @@ohﬁhtﬁﬁﬁﬁghl gr?el ah%&md%iﬂ%%tdf’ assenbl y

Fig. 23|satopplanV|ewo a swt n t
of Fig. 21present 1nvent10n renge@nvély is a top plan view of a switch casing

used in the switch asse of Fig. 21; Fig. 25 is a
perspective view, onEigs.eBRAr tmcﬂ?zﬂzare tag:hq»hng side tared remdhaiews ofhthd t he
switch lid carryl ng tgf ﬁf ratlng button |s m)unted onto the switch
casing to 8wAstcasse lé ?absl'@ﬁﬁﬁﬁlw YFig.

Fig. 26 is a perspec I 0 the operati used. i.n the
swi t ch %ssenbly sho élﬁ.a §qp wa’l%?fe?ﬁ tgﬂtlﬂa “bgl@lé“gﬁ@%m in
an inverted fa . Fig. 27 is a perspective view, on an
enl ar ged séﬁ?“e‘?ll?’lﬁg&f“ﬁg 2]; the manner in which the operating button is

nounted onto the sw tgg Q bigdis o W;@%t@évpggrh %@Eﬁdcéglnkhﬁséd‘”élhg&vgasi ng

to conplete the switch asse 8 is
a schemat i §w§tdl?a§§&hbgﬂéfﬁ%eﬂ -of the swtch assenbly of Fig. 21; and
Figs. 29 and 30 are side sec ional views, on an enl ar ged scal e, of the
switch assenbly of Filg. 25 ism pefdpective vipw, an aa enkirgedrscale, showmg
respect ively. 25 DETAI LED DESCRI PTI ON OF THE EMBODI MENTS A
swi t chitar rhﬁ@an@mnea‘cmrmhm@ the switehtligresreyingl the opevatingebutton isie

Theowi t cHIERIRIEABHR the EMHULCEnOR KLSPBPLEAEHIE wiiEsh assembly of Fg.
21;
Fig. 26 is a perspective view showing the operating button
used in the switch assembly shown in Fig. 21, said operating button
15  being shown in an inverted fashion;
Fig. 27 is a perspective view, on an enlarged scale, showing
the manner in which the operating button is mounted onto the switch lid
which has been mounted on the switch casing to complete the switch
assembly of Fig. 21;
20 Fig, 28 is a schematic side sectional view of the switch
assembly of Fig. 21; and
Figs. 29 and 30 are side sectional views, on an enlarged
scale, of the switch assembly of Fig. 21 in different operative positions,
respectively.
25 DETAILED DESCRIPTION OF THE EMBODIMENTS
A switch arrangement according to a first preferred
embodiment of the present invention will be described with reference to
Figs. 1 to 13. |
The switch arrangement includes a switch assembly which

30 is generally identified by A, and which comprises a toggle switch module



30 is generally identified by Aferr] and which conprises a toggle swtch
nodul e -11- 1 including
a generally rectangul ar box-like switch casing | a made of a

t hernosetting resin such as, for exanpl ellwea resin, and opening

upwar dly a3 ivichy@ihgoargd itAng gﬁ%e ! :
rectangul ar sw tchqjladg?lgéﬂn%r efﬁtﬂgg?ﬁhz}%%?g% ?gﬁ?gls?% S c%géié}%dPoorfaS
exanpl e, pthermogetiegt resinhshohass, forl exdanpls] urebe resin)t 8doBpening the
casing la to substantially close the upper opening of the casing |a.

The lid | bupwandly aaoviewedieparticilanly innFigs.dds andard vand ea t gehéwalhor t
si des and ha% t wo  paral | eiloﬁackﬁr legs 10 fornmed integrally therewith so
as to ext cFReLE ¥ dWitchohfelb impdagok agthermopdasticl resin Swehaashdor 10

55, LT U BB AL it o e
Eﬁ'ndi ng anghor2ait; E%Ef%ﬁﬁﬁé@@%ﬁs&%eﬁnp@m%&fg o e Faslis Ip
| [ : 15
I the respieaid b Rad trbsharttidid Hif ol ML b GRRS BRI RCERREE 2
and the svgideb dnd Has twa@diﬁllﬁl g?chor legtshlo formeﬁﬁn&@?r% r%Hé‘réW Mgt 1|

subsequent |y be descri bed, eac e anchor protu ances 2, paired
on each owagto sixdendabewnivarddy fwirh@nch longesidienof tlee lidath anThepehclesioe
which is inclined dowwardly as viewed in 20 Figs. 1 and 2B, the

downwelldl \iegadl0 hayeppandioyhale Iacdefineddherein sprthathehendhediddbi ni ng

a gui de face 2a. . The switch,casing la and the switch |lid
Ib are unilSewiounted gntothe switchpasing hewil‘ij'géh@ Barednanchior degs il a

whi AN d L bed, As ) th th ftch lid Ib
mount ed " ovariie Alang asBoabEa BRRE b fackS ol SHENEWAR caingola cgmesr i th-
th [ - | hi f
o appi | e Tiding anfR6lroBlBLATES Y Orified i O AP SBRE RS SR 1 01 °°
; | & tHeheword _! 1 _ . .
?2:: Inigengyt whi | etch sli dil.‘{rllgg;alsoér%)g1 t heﬁgS%%@ég @gﬁgﬁ%ﬁ}é&lgké@ d
pr ot uér arimethe respective anchor holes 10a to thereby unite the switch casing 1a

and the switch lid 1b together.
By the reason which will subsequently be described, each of

the anchor protuberances 2, paired on each outer side face of the switch
casing 1a, has an upper edge which is inclined downwardly as viewed in

20 Figs. 1 and 2B, the downwardly inclined upper edge of each anchor
protuberance 2 defining a guide face 2a.

The switch casing 1a and the switch lid 1b are united
together to complete the toggle switch module 1 in a manner which will
now be described. Assuming that the switch lid 1b is mounted over the

25 switch casing la with the anchor legs 10 aligned with the associated
anchor protuberances 2, and as an external pushing force is applied to
the anchor lid 1b to urge the latter towards the switch casing 1a, the
anchor legs 10 expand outwardly against their own resiliency while
sliding along the guide faces 2a of the anchor protuberances 2.

30  Continued application of the external pushing force to the switch casing



30 Continued application of the external pushing force to the switch casing
| b results in slide of the anchor |egs 10 over the associ ated anchor

pr ot uberances 2 and the anchor protuberances 2 consequently trapped

into the respective anchor holes |0a adZhe anchor legs 10 restore to the

K“ ?Lﬂatﬁiiﬁpe esish ot S0 vk fhe atiphios ks’ TR ot {a%g%iéie&%ﬂ%i |
%iﬁ????ﬁo&%@ﬁ?@%@ afi the, gachor psq»tq%ga?x&*e??%%w%8§g&§ﬁ§“€r@%@e rih
have 3 guitothRRBRADeCES diithot iles 10a a8 £RE HcHOLTCRY 10 Rttt g g 10V

the pair e aghiHlr sl pé Wiethe GRioh @ﬂtheu oﬁqpbegniéﬂc '(IQx ﬂ%ew hithla gui de

rib 7 is snugly positioned between the paired anchor 'egs 10’when the

swi tchsc asswrtchacmﬂgtlm amd thé shwitcH bid 1b awe anited ¢dgétheettoecomplete
As best shown in Flgs 1to 3, the switch lid Ib has an 15 actuator bl ock

30 nount edhmm@esmtclpmmﬂlﬂe hovenent, or a seesaw motion in the
i1lustrated enbodi ne transver se .pivo} ax defined . so as to
extend transverse t éihgpt Q@ﬁma]sbh’éé-? ﬁﬁéf@ﬁint@éﬁcmtate guyking) y

ther moset 4hn ¢”°Wﬁbfg&er§ Th onfi the, Kiriieh chstae | 0o ARposUeaputEropide

cener oy ek AR b hecPRTHRY TNER QRN B RIS esbi,
downwiaed! wgeRitRo AMotbnabelsridle the irel e R ABAGRIS TN

fromthe to so as to l1e transvers o0 the en

si de wal | Seatah blhtewsidefave, Wldek gfideaik Taisoenaghy pystiomabbetiveenthestri p

25 31 positioned i nter medi ate of the | engt h of the rectangul ar actuator
bl ock 30 gpairédramechomilegs: 0 Iwhehdhevéwilichaasingol pantd thie swateh did b
outwardly a slight, distance therefromand, also, so as to extend in a

di r ect i on a¥eduniteddogether respective si de wall. One end of the p| vot
strip 3L on each sAg vELly oS ih FRRPT'th 8! tht"Ewittt 31 WP Ra%aE 1

15 actuator block 30 mounted thereon for pivotal movement, or a seesaw

motion in the illustrated embodiment, about a transverse pivot axis
defined so as to extend transverse to the longitudinal sense of the switch
assembly A, as will now be described. The actuator block 30 is made of
a thermosetting resin such as, for example, urea resin and is of a
20 generally rectangular box-like configuration opening downwardly. This
actuator block 30 includes a rectangular top wall, end walls extending
downwardly from the top wall and side walls also extending downwardly
from the top wall so as to lie transverse to the end walls. Each of the
side walls of the actuator block 30 have a generally elongated pivot strip
25 31 positioned intermediate of the length of the rectangular actuator
block 30 and formed integrally therewith so as to protrude laterally
outwardly a slight distance therefrom and, also, so as to extend in a
direction widthwise of the respective side wall. One end of the pivot
strip 31 on each side wall, which is opposite to the bottom opening of the

30 actuator block 30, is so tapered as to provide an apex which functions in



30 actuator block 30, is so tapered as to provide an apex which functions

I n -13- a manner as wll
beconme clear fromthe subsequent description. _ As best
shown in Fig. 3, the actuator block 30 al%o has a - tubul ar bearing 32

f dint | | i th t Il fhereof sp as to .extend
dg\r/mrr\?var Lllnyf21 s "?/ﬁ?‘%l’fv %?Q%ﬁ@ﬁ%" ésm %ﬁnﬁge%eng dsaempgionB i nsert ed.
As will b I S t od ription, th el gngat ed
coi T Spring 25 forms A% MRS GhoURIEIHIR SURREAdiath Itk 30 2l HAS

ithin th ' : j ' e haped
hovabl e colrDulAr HeATing Rt IntaSAIwith Y I thdtall so as 6 050CC
swi tch necbkgténd) downvearilpsdnt® @hﬁ@ﬁ%ﬁNellﬁﬁéét@dO&oﬂ%ﬁg%mﬁé partl !fﬁk

30. For this purpose, when the switch lid Ib7s unitedto
the swi§chinsested. | As wilhdevenrercléwr frorhefles sulsequient ddedchiption,! the

spring 25 received in _the tubular bearing 32 integral with the actuator

bl ock 30 eglengrtedownilaspring 25 formsi atpaitoof af toggles sintitdh casthwnisam

and is in received jn.the novable contact bridge 24. 15,

Ref erring 980%@35% R YhegswHchieasing hia and|issesl teidrive a genezellyddul ar
opening 11 fine in. ,leaving t rallgl gnd bars and, t wo
paral a1 ssHarEAnayARE cBntefibble I oPBich abofiits Rndthennafl of ther med

i ntegrall | a | [ re forne integrally
Wi L h?r es _p)é Eﬁ%j:é?ﬂ:@f&éﬁﬁﬁ@’ gg&%%iori%eg@ %gﬁ%ﬁ"emf’g‘%‘gf% actuattoxg
substampgi a r ; S

rotT e uniock SUF! RSt This PRSI e SWIRIFIAT hESpRted kR ther

switch |i dwibhahe dwitchdcasing ket the mannuehetdimbefore desiribed) theccoil
associ ated pivot strip 31 integral with the actuator block 30. 'Thus, it

wil | readi spring 26ereceived ihdhectubular bdarihg 3Wintegrat svitkedhei ddtuatéhe 25
rect angul agyg)ﬁqggogg 11 éﬁn the switch lid Ib with the pivot strips 31

inserted f gxtends dewnwandlyainte therinteyion obitbe sweitchreasimg 1a
ander go ¢ hAdSsRFeceivedin She maueblentachbuideeiti vor axi s, each of the

beari ngs grooves 122 poferring to the switch Lid 1b, this switch lid 1b has a

rectangular opening 11 defined therein, leaving two parallel end bars

and two parallel side bars having the respective paired anchor legs 10

formed integrally therewith. The two parallel side bars are formed

integrally with respective bearing lugs 12 on one side opposite to and

20 substantially intermediate between the paired anchor legs 10 so as to

protrude upwardly. Respective inner surfaces of the side bars of the

switch lid 1b are formed with bearing grooves 12a for receiving the

associated pivot strip 81 integral with the actuator block 80. Thus, it

will readily be seen that the actuator blocks 30 is received within the

25 rectangular opening 11 in the switch lid 1b with the pivot strips 31

inserted from below into the associated bearing grooves 12a in the

bearing lugs 12.
In order for the actuator block 30 to undergo the seesaw
motion about the transverse pivot axis, each of the bearing grooves 12a

30 has a width greater than the width of the respective pivot strip 81. On



30 has a wdth greater than the wdth of the respective pivot strip 31. On
t he ot her hand, each bearing groove 12a in the respective bearing lug 12
integral with the switch lid Ib is of a shape generally simlar to the
shape of an inverted figure of "U', tha4bottom of which is inwardly

) R AT e e R RS
under g0 BB SAN T ik I Ttk Bt 4 N Bl ABSHEE 35
the bear | hfd Iopoad yffirtbleRbaYe dedbotha Bt o WREh'S FRRKTE,

12a. 10 essent’i al "according to a bro

the ool . . J WLl o
separat i oﬁf élﬂfﬂrogm t heﬁgﬁc%nﬁédﬁﬁkm tc}ﬁéjv\cggfdiotrﬁiel? Y%i?@??&?bp %lbe
when t e sheédordingly, thiedtriansverseepivotdixis aboutewhich ¢thecasiator Ilock@0 t hi s
pur pose, each of the pivot strips 31 integrql w th the actuator block
30 has a smadexgeeszthe seesavomelion ds dgfinedyby tbedmiaginary tpassveéreedihen

di stance downwardly fro&]1 t he, apex,the{;éof. The, shoul ders 31a on t he
respect i v&opnAsting tegetheryespective poigdstolecontani: between khempexespekn

received i,n the rectapgul opeyi of ,the swich lid Ib wth the
pi vot str i'%@ B?ﬁapé’cgs 5?’31’?2%&% tﬁ?tbﬁwu# bo%tomge%fr\ha% AEHRE ETQOVES
engaged vvielt%rrati ng dowel s 12b each formed 20 integrally wth the
respectiv faring lug 12 and positioned within the associ at ed bearing

OO0 g 1 Alihugh e SRSADIC S RClrY SihateAE e
197! Aubdent Inomio ) s renct sty oo
latter isfrom theswitdh JidnHswhith weald atdiervisedakehslace evherethestitchan
excel | ent resistance to tracking. The interior of_ the switch casing |la
i s di vi dedithylb is rewnoved, ﬁnnw&hwwﬁcb casng diani nklor thismpurpose, eadpacknt
the oppos itﬁ'l% 5{‘]/%% strips 31 integral with the actuator block 30 has a shoulder 31a
15 formed integrally therewith and positioned a distance downwardly from
the apex thereof. The shoulders 31a on the respective pivot trips 31 are,
once the actuator block 30 has been received in the rectangular opening
11 of the switch lid 1b with the pivot strips 81 loosely received within the
bearing grooves 12a, engaged with mating dowels 12b each formed
20 integrally with the respective bearing lug 12 and positioned within the
associated bearing groove 12a.
The toggle switch mechanism encased within the switch
casing la will now be described with particular reference to Figs. 1 and 3.
In view of electrical component parts forming the toggle switch
25 mechanism are accommodated within the switch casing 1a, the latter is
preferably made of urea resin since the urea resin has an excellent
resistance to tracking. The interior of the switch casing 1a is divided by
partition walls into two terminal chambers 3, adjacent the opposite ends
of the switch casing 1a, and a switch chamber 4 positioned intermediate

30 between the terminal chambers 3 and accommodating the movable



of the switch casing la, and a switch chanber 4 positioned internedi ate 30
between the term nal chanbers 3 and acconmodati ng the novabl e

contact bridge 24 therein. Opposite end portions of the bottomwall of

the switch casing la that are aligned-WSth the term nal chanbers 3 are

access %ﬁ k?»g&%gf’ Esfﬁeﬁ@@ etef Oppositarend 'z@%tfq;las?géﬁn@% AL ver
Cormnal et GasinE, 8 SRAE af cOigiRIL with 1B feiptlel b ﬁpe“ e
chanber 3 ¢ br RIUORi O fefedtiV. pAREIIFiABAIT hoks | s%&mw%ﬁﬁe%&m

desired to escCri
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accommodat es therein a so-call ed quick-connect electrical term nal
assenbly ithel likengookf to displaceeeondletiset buttory 2%rwithin the feypeetive0 or
21, first or second pair of |ock springs 26 and the rel ease button 27.

The qui ck-tepminal chiagnber Gawhear annelecixisewirey insdxtedeimhtosuch tetmiwal s
well known_in fhe a\dl and is of a design wherein electric 15 connection of
an el ect r ichambey & mu&htwﬁ&he@m#ﬁmnchﬁ aseof theaagsoniatedrpairmisr el y

?Kelgi?rﬁ'r%%mfﬁt%kfﬁeﬁﬁg' aaan H%E&Ii)eﬁlaﬁe?npusﬁQS ﬂéf%f’?”ﬁ;th??vi g
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prepared fegminal gas@mbly frﬁ:@ﬁ@iﬁgll@r fissteOr gicahd s’fhtzén&ryStermmal

stationary term nal nenber 20.is of one-piece structure including a palr 25
of terni nahehdws 20a)n2ub,tﬁmn:mpsecomi phivppdeikt spaings 86 dribthbaplexsst " U
and spaced a distance_corresponding to the sggn betmeen the insertion

hol es 5 ofbuﬂﬁ@n%%och@e@u}dﬁ gonnectigle ctymalt rminal aasemblp refexred doupy

the other qQf the ar t he .shape of nd extend, subst ant, al
above 1s Wgﬁ ﬁnown in the art and ?s of‘a E&e&gn wherein e&gctnc

15 connection of an electrical wire with a tferminal element can be
accomplished merely by inserting the wire end into the insertion hole
and disconnection thereof from the terminal element can be
accomplished merely by driving a release button while pulling the
electrical wire outwardly.

20 In this quick-connect electric terminal assembly within each
of the terminal chambers 3, the first stationary terminal member 20 is of
a shape generally similar to the shape of an inverted figure of "U" and is
prepared from a generally rectangular sheet metal. This first
stationary terminal member 20 is of one-piece structure including a pair

25  of terminal legs 20a that occupy one of opposite arms of the shape of "U"
and spaced a distance corresponding to the span between the insertion
holes 5 of the associated pair; an upright terminal wall 20b that occupy
the other of the arms of the shape of "U" and extend substantially
paralle]l to the terminal legs 20a, and an elongated intermediate

30 terminal tongue 20c protruding outwardly from a free edge of the



parallel to the termnal |egs 20a, and an elongated internedi ate 30

term nal tongue 20c protruding outwardly froma free edge of the

- 16- terminal wall 20b and positioned intermediate of the width of the
termnal wall 20b so as to extend intelékhe switch chanber 4 along the

Do el ath b it asifonar L diater ok i Yidthsof the
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general |y parallel tEa@ﬁ%fﬂié‘Rch%%ﬁn%@%%tﬂébﬁi Dot tHat PYRYsdlYinl O

inclined relative to the C shaped dy26c. This lock™spring 26 1Is
accomgdatggbooidtion withothe firsieétatichary tdreninalsmerhbler @iy in ¢hgifosn

member 20 with the paral]el contact |egs 26a and 26b positioned in
contact wiatha genepalydoblong, gélasticsmeetat plater amell isr shaped cto rteswordi ng

one of the_termnal |egs,20a so that when an electric wire (not shown) is
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but is i ntficepsrbdatbderithine ¢avitghdefined imatheafitst?Statidwary tefenalt her

of the termnal l|egs 20a, and functions in a nmanner substantial ly

simlar tanensbex &k withdtld peralldb contact legs 26:0and 264 pmsitioned inhe
second stationary term nal nenber 21 is of a shaég generally simlar to

t he shape comtant with; erapacagla slight distance sepavadedifnom @ sonespondiangf r om a
O e o) que of tos dermapal lagh gia.be that when an eléctric wire (ot shown) 18

15 inserted into the respective terminal chamber 3 through the associated
insertion hole b, the parallel contact legs 26a and 26b are forced to bend
towards the C-shaped body 26¢ against their own resiliency to permit
the inserted wire end to be elastically clamped between the parallel
contact legs 26a and 26b and the corresponding terminal leg 20a.

20 The other of the lock springs 26 of the first pair is also
accommodated within the cavity defined in the first stationary terminal
member 20, but is interposed between the upright terminal wall 20b and
the other of the terminal legs 20a, and functions in a manner
substantially similar to that described above.

25 On the other hand, the second stationary terminal member
21 is of a shape generally similar to the shape of an inverted figure of "U*
and is similarly prepared from a generally rectangular sheet metal
This second stationary terminal member 21 is of one-piece structure
including a pair of terminal legs 21a that occupy one of opposite arms of

30 the shape of "U" and spaced a distance corresponding to the span



including a pair of termnal |egs 2la that occupy one of opposite arns of
30  the shape of "U' and spaced a di stance corresponding to the span

-17- between the insertion holes 5 of the associated pair; an upright

t erm nal wal | 21b that occupy the-gtiher of the arns of the shape of "U

and ext endetweesutisd dnsértidry hobasab loflthe assbeidtedpaia) ahagsrighttemnihadn

el ongat ed I ntermedi ate term nal tongue 21c'|lanced or slotted so as to
rai se 5 owaHlr2llythaboceupy the other ofthe anmsvef theoshape of 28Ut and extendal | y

parallel to_the upright termnal wall 21b while occupying a position
wi t hi n t heubatashialbanparalleladocther tgrmmain legs F2da; 3and an elongated | n
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into the tgithinahedvitehchirhbepdals gy lieshewi #EFIS 8 nsertion hole 5 to

establish an electric circuit between thé electrical " wre and the first
or second stati onar yIn ermamersimitar @0tloat ddsovibéd inicohsection veith\thd out
of the switch chanber with no difficulty. This is partly because as

clearly sHust stativgarg, terminghrmember 80; ddte isegendestadiohagbtermingl each
260 | 0o GBEERE 8 LCUPAMORmOdaE dhar A Ho o0 SDFILES 2BrPLdhe sReond i r e
wre end gy B9 IH EdTtel bt ik SP5nkS 26 ot tha Ereland seoang
contact. | Spird Bre NI LADRErruptiBn AlE ehlBe”] 0' 160" Toar “the i re
25 end Lo-resi st aGp Wis uitkloBhckeiclboteh YEranhl dRSeAAYI o irehe

el ectrical wire during renoval of the wre end out of the term nal

g}[\a[ﬂﬁ:r 3.end once inserted infd¢heecteeasinial lizanbey 3¢heougHaatrdredpedtiveeach

15 insertion hole 5 to establish an electric circuit between the electrical wire

and the first or second stationary terminal member 20 or 21 will not be

removed out of the switch chamber with no difficulty. This is partly

because as clearly shown in Fig. 8, the parallel contact legs 26a and 26b

of each lock spring 26 extend slantwise from the corresponding C-shaped

20 body 26¢ in a direction conforming to the direction of insertion of the

wire end and partly because once the wire end has been inserted with

the wire end urged by the resiliency of the parallel contact legs 26a and

26b against the terminal leg 20a or 21a, the tip of at least one of the

contact legs, for example, the tip of the contact leg 26a "bites" the wire

25 end to resist against a pulling force which would be applied to the

electrical wire during removal of the wire end out of the terminal
chamber 3.

The release button 27 accommodated within each of the

terminal chambers 3 is so positioned in alignment with the associated

30 access slot 6 that when the electric wire once inserted into the terminal



term nal chanbers 3 is so positioned in alignment with the associated 30
access slot 6 that when the electric wire once inserted into the termnal
chanmber 3 to establish an electric circuit between the electrical wire and
the first or second statlonary term nall8srenber 20 or 21 is desired to be
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end cars r e2fichn lb@shnﬂté& dipwardlytasofietrsl dvitigh3okithbits lhteﬁl mﬁﬁ% the

electrical wire fromthe swtch assenbly. novabl e

cont act brsld@mgy pmshmgethmaﬁtaat legisr26i ofithe lock sprimps26:0f the finst @nd

wi th each ot her means of a base to represent a 15 generally U shaped
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term nal tongue 20c integral with the first stationary term nal nenber
20. Thus, switehl dsseambly.y be seen that the novable contact bridge 24 25
resting on the raised contact _area 20d has afropensmy to tilt in either
direction about the HdiesEpvadie a@ntaaqtdmdng 1s made up of a paisjofi@zmshe

toggle switc le 1 int | 1
99 w nnem%ea at oné enci] with each tiler by means of a base to represent a

15 generally U-shaped configuration. To ensure a mobility of the movable
contact bridge 24 while maintaining a persistent electrical contact
between the movable contact bridge 24 and the intermediate terminal
tongue 20c, a free end of the intermediate terminal tongue 20c is bent to
define a raised contact area 20d of a shape generally similar to the shape

20 of an inverted figure of "V". This movable contact bridge 24 is accom-
modated within the switch chamber 4 with the base thereof resting on
and held in contact with the raised contact area 20d of the intermediate
terminal tongue 20c integral with the first stationary terminal member
20. Thus, it will readily be seen that the movable contact bridge 24

25 resting on the raised contact area 20d has a propensity to tilt in either
direction about the raised contact area 20d.

Since the toggle switch module 1 in the illustrated
embodiment is in essence of a single-pole single-throw switch design, the
first and second stationary terminal members 20 and 21 are electrically

30 connected together by means of the movable contact bridge 24 depending



enbodi nent is in essence of a single-pole single-throw switch design, the
first and second stationary term nal nmenbers 20 and 21 are electrically 30
connected together by means of the novable contact.bridge 24 dependi ng
-19- on the position of the Iatter19SpeC|f|caIIy in an assenbl ed

condi ti on g the pddifickP8BtRe WLEN SdMfeatly BCaBMELAmbA SOdIRAY bPO. 25

opposite to't ock hin a aped cavity

in the m)vﬁgé %gle SeitcRahoditélae tRé ntpbf tﬁe%&l Spriog 95 o ?Eﬁ%sﬁé% f base

of the no contact bridge’24 with the coil spring 25 held in a

conpr essedagthaiter block B is &ecéﬂvadtwﬂt}ﬂﬁ 4 Ng-glnapbd icavityninvthe hmbiablen t ch

lid Ib is pivoted to an osition about the transverse pivot axis, in
whi ch condeanitaet biridge 24nthm;tlls elimited: bpthegrms drnd base wiithe mevablered
therein with the |eft qof the novabl con{(flct bridge 24 held in
tight &ontqm tagt thridge 24 wit tthmﬂaﬁprmgr nheld dngaccompressedgstateni t h
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t hereof brought into a position adjacent to the upright termnal wall

20b i ntegrhlteriiddiabe terminaktahgnef2lc integradl with threnseond stdtiomsary
condition, the arn1of t he novabl e contact bridge 24 whi ch has been

engaged wi terminali mesabei23; therebyicoanpl atn@g:@ cireuitsbetweere phe furst amdom t he

internediate t t ongue and, . t her uit be
Lhe 11 rst SAAPTLEWAIOBREY Torms Cmermhars sei-2bdymeay of the meve
It isto b csﬁ)tégﬁ espective portions of the 25 internediate ternlnal
tongue 21c &1 géent arm of the novabl e contact bridge 24, which

are brought into engggepent. %@negﬁg %"pﬁhahd W68 Ptk s vbRED

nmodule 1 is switched on, aré provi
15 position about the transverse pivot axis in a direction counter to the

angular movement towards the ON position, the movable contact bridge
24 is toggled so as to tilt rightwards about the raised contact area 20d
with the opposite arm thereof brought into a position adjacent to the
upright terminal wall 20b integral with the first stationary terminal

20 member. In this condition, the arm of the movable contact bridge 24
which has been engaged with the intermediate terminal tongue 21c is
separated from the intermediate terminal tongue 21¢ and, therefore, the
circuit between the first and second stationary terminal members 20 and
21 is opened. It is to be noted that respective portions of the

25 intermediate terminal tongue 21c and the adjacent arm of the movable
contact bridge 24, which are brought into engagement with each other
when the toggle switch module 1 is switched on, are provided with a
contact piece 28 and 29 to ensure a persistent electrical contact there-
between.

30 Also, to restrict the angular movement of the movable



contact piece 28 and 29 to ensure a persistent electrical contact there-

bet ween. 30 Al so, to restrict the angul ar novenent of the
novabl e .- 20- contact bridge
24 about the raised contact area 20d, tB8~opposite arns of t he novabl e

cont act bré ek brfide badm Wk EEPEshiA S84 208 the'oBibite st BeS 242

protrudi ng latera outwardly therefromas s

engageabl eghedfifowiile contact bﬂdﬁd%ﬁ'ﬁé frrned Wt hPRsspectiveopaird of Iateral ag' e

contact bridge 24, with nutuall'y confronting ribs 44 that "are forme

i nt egral | ywings$ 2dappsotradingdatedally ottwhedbntherefrom mg slown iasFig 1
protrude into the switch chanber 4 and spaced from each other a
di st ance samdiengageable, eneeppinetanrtioe depeadingaohethe positionrofithe 24

Gerer o8 wvable sontect brifge 31 wiLbophshads eESnting bR Aotk ez nai 1
on the actuator,. bl k . I n accordance w t he.present i.,nventi on,
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cap-1li ke configuration opening downwar towards the actuator block 30
as cl earl ytlsdyebetweeh. 9. 3. The operating button 40 includes a
substantially rect ang\ul ar touch panel 40c and a simlarly

rect anul ar - sect i oneThesswitbhrassensily dlgo conPprisps epgenerallprectanghdar ouch
panel 40c and nmade up of opposite end wall segnents 40d and 40e and

opposi t e soprratang kutiesndd getachablyomounted externally opmnthenaetuaterace
hooks. 415 BEEA 0. kA CPRARRFVFh. Ehe  PRRERE, ALUGRLION, s Gheratng
Cenever s RRED, BV 3 bR AR D of IRABERIPRESEREY .
operaL19, A G, HERSENNR 1 PO hkCiog B 03| e
15 The operating button 40 is formed of a thermoplastic resin such as, for
example, ABS resin into a generally cap-like configuration opening
downwardly towards the actuator block 30 as clearly shown in Fig. 3.
The operating button 40 includes a substantially rectangular touch
panel 40c and a similarly rectangular-sectioned peripheral wall lying
20 perpendicular to the touch panel 40c and made up of opposite end wall
segments 40d and 40e and opposite side wall segments 40f and 40g.

An inner surface of the touch panel 40c confronting the
actuator block 30 has anchor hooks 41a and 41b formed integrally
therewith so as to extend transverse thereto and spaced from each other

25 a distance corresponding to the length of the top wall of the actuator
block 30 so that when the operating button 40 is capped onto the
actuator block 30 with the inner surface thereof held in contact with the
top surface of the actuator block 30, the anchor hooks 41a and 41b are
engaged with mating engagements 33a and 33b, formed integrally with

30 the respective end walls of the top wall of the actuator block 30 so as to



top surface of the actuator block 30, the anchor hooks 4la and 41b are
engaged with mating engagenents 33a and 33b, forned integrally wth 30 the
respective end walls of the top wall of the actuator block 30 so as to
-21- protrude outwardly therefrom.zgenerally in a handshake fashi on.

The opposi tfotidde YatwardB b ithh Ay 94 dhﬁgéishakﬁ%%idlﬂ button 40

is of a shape having a | ower side edge so bevel ed an i1 nternedi ate

portion outwardly as The popposite sidearwallt vegmentsh 46f candndlgaoft ithe
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40f and 40g. Al though, not shown, an inpner surface area f that |
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15 swi t ch gfoghidteirteantbdiign ortibRcoBuhdls vide SRal Yefinint] 40f and 40g is

In the structure descri bed above, assum ng that the operating button 40

t oget her winvdridy aleiprassed of geéovidll irs austexposaffitient tot deconiimiodads itheons,
for exanple, the ON position as shown in Fi plication of a

fi nger 1Pr esespective dpearingt ug dfsntegrad nWéai)ft?iimeSV@(bgﬁo}iér 3bi whemnuthen 40
bporati ng SRETGHIE HHEUEHA0 08 ¢aRpReionleaEhs cactuator Jblockpah: cdiybadte
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the first and second stationary termnal nenbers
16 switch module 1 and, hence, the switch assembly A,.

In the structure described above, assuming that the
operating button 40 together with the actuator block 30 assumes one of
the tilt positions, for example, the ON position as shown in Fig. 3,
application of a finger pressure to one of the opposite ends of the
20 operating button 40 remote from the indicium 43 on the touch panel 40c
results in the operating button 40 brought to the OFF position,
accompanied by the movable contact bridge 24 having been toggled to
tilt rightwards as viewed in Fig. 8. With the movable contact bridge 24
tilted rightwards, the contact piece 29 rigid with the movable contact
25 bridge 24 is disengaged from the intermediate terminal tongue 2lc
integral with the second stationary terminal member 21 to thereby open
a circuit between the first and second stationary terminal members 20

and 21.
Even though the present invention makes use of the

30 operating button 40, the overall height of the switch assembly A, as



and 21. Even t hough the present invention nmakes use of the
30 operating button 40, the overall height of the swtch assenbly Alerr] as
-22- nmeasured fromthe bottom of the switch casing la to an outer
surface of t he touch panel 40c of-2%e operating button 40 can renmin
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i nvention to be 1 substanti a t he sane the prior art simlar

swi t ch sassgdtilator block 86, seevestagan bparatingdbittoir das othedwdrdsswhile
configured as to be capped deep onto the actuator block 30 wth the
bearing | uie pasiiow ttrdnsverseaeivol msiisl @bond which tthediuatonblack

this design is particul arly advantageous in that even when

tAﬁgogsv: tn glrg@waiﬂﬂgpea rgeesawimotiomerenains substantinly the sameas thaton,
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€ reason as ear ater,

t he opfiRsopertifignitiof40 Resosdedighellighd Bo %ﬁ%xh%@!‘aé-éo beredped

integrally therewith so as to extend w dt hw se the swtch I'd | b and

as to deep onde thesadiglatoxbkicknd3® wiphahe! yeddingdingsnl2 detommodated on

each 25 end bar of the switch lid Ib is fornmed intggrall¥ with a pair of

nai | s 13 deeprinsidei fheooporating butiosf 4  Acoopdinglyur thise designfiseach
il 13 bei y dly incliped, t ti o the t f

Pg;pect i Vda@gtﬁq‘gunl%ﬂf \Q’acfvan%algggusl int thaf even when the switch %sgem%%? A of

15 the present invention is installed on, for example, a housing interior wall,

a portion of the switch assembly A, that protrudes outwardly from the

housing interior wall, that is, the operating button 40 will not

deteriorate the pleasing appearance of the switch assembly A, since it

does not unnecessarily protrude outwardly from the plane of the housing
20 interior wall,

For the reason as will become clear later, each of the
opposite end bars of the switch lid 1b has a bank 14 formed integrally
therewith so as to extend widthwise of the switch lid 1b and as to
protrude a slight distance upwardly therefrom. This bank 14 on each

25 end bar of the switch lid 1b is formed integrally with a pair of nails 13
protruding outwardly therefrom, an upper surface 13a of each nail 13
being upwardly inclined to continue to the top of the respective bank 14.

A mounting frame B and an ornamental make-up plate C

with which the switch assembly A, of the present invention is utilized at

30 the site of installation will now be described with particular reference to



A mounting frame B and an ornanental make-up plate C wi th which the
swtch assenbly Alerr] of the present invention is utilized at 30 the site

of installation will now be described with particular reference to
- 23- Figs. 4 to 7. The nmounting 423ne B referred to above is utilized
to support the switch assenbly Alerr] on and within a know swi tch box

that is  pgeqesctd y emheddaguiting SR I8 Geraneas ololidedid Reilal to

exanpl e, housi ng i nterior he “or namen e-up pra

referred toguppahiomte switth as's?eex%lgwswnd%tm HRHYw BevitciPBBx @hﬁp% any
ot her portion - of the switch aSsenbly Alerr] than the touch panel 40c of

the operati generallpembeddéd tin 4 meowbtingrrecese defirssb iheforcexampleptlad i ng
appear ance. The nounting frame B is preferably made of a
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the side 15 at es. tangular nmount1ng“fr WOrR as.a’rigid
beam 54 and a fl efiHd mobedingdfrahes BEd prefiyably tn 286 of athedmopladtde y of
t he respective side plates 53a and 53b in opposition to each other with

t he r ecresigusuch as,ufor exaempleg ABS resin; oera themhesetbingwesin oftekindxi bl e
beam 55 is spaged a sljght . distance i nwargl y fromthe sjde plate_53b, but
20 is bt ehaxing anqelasticityhcpmpriseshya § Showppas; Figsend aBANBcta ons
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60a and 60b opposite to each other and lying perpendicular to the side
15 plates. This rectangular mounting framework 51 has a rigid beam 54
and a flexible beam 55 formed along and positioned inwardly of the
respective side plates 53a and 53b in opposition to each other with the
rectangular mount opening 52 intervening therebetween. The flexible
beam 55 is spaced a slight distance inwardly from the side plate 53b, but
20  is integrated together therewith by means of opposite end connections 56
each extending between one of opposite ends of the flexible beam 55 and
the adjacent end plate 60a and 60b. As will become clear from the
subsequent description, the rigid and flexible beams 54 and b5 are
deformable relative to the adjacent side plates 53a and 53b although the
25  mounting framework 51 is of one-piece construction including those rigid
and flexible beams 54 and 55.
A narrow longitudinal gap between the flexible beam 55 and
the adjacent side plate 53b is divided into a plurality of for example,
three, slots 58a, 58b and 58c by means of two connecting ribs 57 that
30 connect the flexible beam 55 and the adjacent side plate 53b while



A narrow | ongi tudi nal gap between the flexible beam 55 and t he adj acent
side plate 53b is divided into a plurality of, for exanple, t hree,

sl ot.s 58a, 58b and 58c by nmeans of two connecting ribs 57 that 30 connect
the flexible beam 55 and the adj acent -@idde pl ate 53b while

- 24- traversing the longitudinal gap. It is to be noted that outer two
slots 3Fpaversingsthe dengitudinilgap. e skicist fosbesnokesl that baténtworddisat e

slot 58b is eneral ly, L-shape to extend no nl,y along, the_side plate
53b, but aldff and ccn@s1¥m ﬂé@%ﬂﬂ‘?ﬁlvﬁgﬁlgﬁiiogtﬁ@mt@@Q iate sldH8kE®s and,
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nei ghbor i ngidedelgéeendb dnovegistexawith thebraspentivepeernecting stibsd¥, but equal
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bet ween t hesurfaes thieréef esnflonthiy the feRsangtlate mbahtl cpehihkeB2 bite apeans
54 and 55 is of a distance substantially equal to or slightly greater

than the | exgtallypspaced selatiom ta each other inraidireetion longetudinglly theredfe
toggle switch nmodule 1, and in order for t he ogppsite pairs_ of the
nails 13 t dhgen KInE pagagemenkigrapyes fda o 55k being spacerhprdistanaene
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15 so that when the switch assembly A; is mounted in the rectangular
mount opening 52 in the mounting framework 51 of the mounting frame
B with the operating button 40 exposed to the outside, the opposite pairs
of the nails 13 can be snugly received in the respective pairs of the
engagement grooves 54a and 55a.

20 Considering that the space between the inner surfaces of the
respective rigid and flexible béams 54 and 55 is of a distance
substantially equal to or slightly greater than the length of the switch lid
1b and, hence, the length of the toggle switch module 1, and in order for
the opposite pairs of the nails 13 to be smoothly received within the

25 associated pairs of the engagement grooves 54a and 55a during the
mounting of the toggle switch module 1 onto the mounting framework 51,
the rigid and flexible beams 54 and 55 have respective guide faces 54b
and 55b that are inclined so as to diverge outwardly from the associated
engagement grooves 54a and 55a.

30 The mounting of the toggle switch module 1 onto the



the rigid and flexible beams 54 and 55 have respective gui de faces 54b

and 55b that are inclined so as to diverge outwardly fromthe associ at ed
engagenent grooves 54a and 55a. 30 The nounting of the toggle
switch nodule 1 onto the -25- ' - 25-

nmount i ng &ﬁg%ﬁ kgl."élm' r e ! F‘Bﬁf ngﬂﬁu td : shown
i n Figs. g& gn GCFﬁdg?e:ég'n%eetHgn'e |§H W ?{nlg\?'v e ng’geééddéhtkasn%m ng
that as s§hwwd inFiEs, GA088 ahdt BE, neffsrere tdevhiiH wilBnow benf@eal With
the switch lid |b that are associated with the rigid beam 54 5 have been
recei ved Wisshimmingh¢habdraseshowd in Fig.r 64f onkeoftbagpairs of thegnailseb3 54a in
the rigid beam 54, the other of the pairs of the nails 13 are slidingly
gui ded al infiggrat withithemwidch didylb dbat are asseciated avishriheigig beam: 5
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nount ed on the actuator block 30 can be nbunted into rectangul ar

mount opethely b¥mwfrdsiBenoyrtoi egpandmtherwidth fofothe epectangulahahonat with
the operating button 1 qriented towards the rectangul ar mount openi ng
52. THe s opening od?rastshownnin drigor 6By tandi aveh fanalppspappedviitohthecause

th ti but t hat i i zed | t | de,.20 [ d
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abut ment flange 54d or 55d extendi ng over
15 button 1 mounted on the actuator block 30 can be mounted into the

\t

rectangular mount opening 52 of the mounting framework 51 from rear,
that is, with the operating button 1 oriented towards the rectangular
mount opening 62. This is in contrast to the prior art switch assembly
which because the operating button that is so sized large as to provide

20 an increased operativity cannot pass through the rectangular opening in
the mounting framework, requires the operating button to be removed,
when the toggle switch module is mounted in the mount opening, and to
be subsequently capped onto the actuator block after the toggle switch
module has been mounted on the mounting framework.

25 Each of the rigid and flexible beams 54 and 55 is formed
integrally with an elongated abutment flange 54d or 565d extending over
the entire length of the associated beam 54 or 55 and protruding a slight
distance into the rectangular mount opening 52, said distance being
generally equal to the thickness of the bank 14 integral with the switch

30 1lid 1b. The abutment flanges 54d and 55d intégral with the rigid and



the entire length of the associ ated beam 54 or 55 and protruding a slight

di stance into the rectangul ar nount opening 52, said distance being
generally equal to the thickness of the bank 14 integral with the switch 30
lid I b. The abutment flanges 54d and S integral with the rigid and
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toggle switch dyl e 111 not fall, out of,apd separate fromthe .
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engaged in_the.res I ve oy fh n e t .arqoyes, 4a_and 5H5a.
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nodul e 1 ofmownting framessskb bl bBéeaude the gpairs coft the nailetld are filmly

direction of nounti n&iﬁ?f the toggle switch nodule 1 onto the nounting
framewdPk ®sngaged i the pespentive pairsiofdhe engagementkerooves hita sodihha.
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15 when a considerable pushing force is applied from front to the toggle
switch module 1 of the switch assembly A, in a direction counter to the
direction of mounting of the toggle switch module 1 onto the mounting
framework 51, the flexible beam 55 elastically flexes in a direction
inwardly of the mount opening 52 to prevent the adjacent pair of the
20 nails 13 integral with the switch lid 1b from being disengaged from the
associated pair of the engagement grooves 55a, thereby avoiding any
possible separation of the switch assembly A; from the mounting frame

B.
On the other hand, the rigid beam 54 has a tool access slot
25  B4c defined therein at a location between the engagement grooves 54a of
each pair for insertion therethrough of a screw driver or the like tool
when the switch assembly A, is desired to be removed from the
mounting frame B. Specifically, when the screw driver or the like tool
is inserted into the tool access slot 54c and is subsequently tilted to

30 forcibly displace the switch casing 1 towards the flexible beam 55, a



when the switch assenbly Alerr] is desired to be renoved fromthe

mounting frane B. Specifically, when the screw driver or the |ike tool
is-inserted into the tool access slot 54c and is subsequently tilted to 30
forcibly displace the switch casing 1 {pmards the flexi ble beam 55, a
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as it is ibezant B8 andp héwcd, oty deferasthé oflexibleSBeam 55 in immediatel n the
foregoi ng description, each of the ri g.irpl and flexible beans 54 and 55
of t hdOnowespayse tainsertion obtheserese driver emthe hikentook through/theyteolr ow of

si X engagenent S a or 55a define t an, 20 .e | ]y, spaced.r.el ation
T each omerss flo 3o aldeas ¢%gnadfap¢.9?|t et%xtegfl,lﬁ% isformadgwith 8i ngl e
pair of the.gngagenent gr.opves.54a or, 55a i s suffici where the
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al | owi ng Hhfyiweuih indihedBaide fbe! 16a bldnEs WIRCRA RO IEHY screw BPiver
accommodate up to three swtch assenblies Alerr] of an identical

15 or the like took can be guided as it is inserted into the tool access slot

b4c.

In the foregoing description, each of the rigid and flexible
beams 54 and 55 of the mounting frame B has been described and shown
as having a row of six engagement grooves 54a or 55a defined at an

20 equally spaced relation to each other in a direction longitudinally thereof,
although a single pair of the engagement grooves 54a or 55a is sufficient
where the mounting frame B is designed exclusively to accommodate
only one switch assembly A;,. The use of the six engagement grooves
54a or 5ba in each of the rigid and flexible beams 54 and 55 is for the

25 purpose of allowing the mounting frame B in the illustrated embodiment
to accommodate up. to three switch assemblies A; of an identical
construction. Specifically, where the mounting frame B is used in
association with only one switch assembly A;, the switch assembly A,
can be mounted at any one of five positions each defined by the

30 neighboring members of the engagement grooves 54a or 55a.



construction. Specifically, where the nounting franme B is used in
association with only one switch assenbly Alerr], the switch assenbly

Alerr] can be nmounted at any one of_five positions each defined by the
30 nei ghboring menbers of the engag_erre‘ﬁ? grooves 54a or 55a. _
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62, the paseatebolast 6Bt the Tespectives pairs inghgeemdiplades 60 ands66h anee
utilized one at, a tine depending the nner_in and by I ch the,
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as
best shown in Fig. 5 the ornanental "nake-up pl ate has four engggerrent
nai | s 83 fframes Bois tobe securelidiracklyttbeneiitesivrasanel formingothaHeusimgnar dl y
and towards the nounti n'ﬂ frame B and, accordingly,
15 interior wall. The transverse slots 62, the paired set holes 63 and the

engagement perforations 64 are utilized one at a time depending the
manner in and by which the mounting frame is installed with respect to
the housing interior wall.
In order for the ornamental make-up plate C to be fitted to
20 the mounting frame B at the time of finalizing the installation of the
switch assembly or assemblies A, to the housing interior wall, a catch
hole 65 is formed at each of the four corner areas of the mounting
framework 51. As will become clear from the subsequent description,
as best shown in Fig. 5 the ornamental make-up plate C has four
25 engagement nails 83 formed on an inner surface thereof so as to
protrude outwardly and towards the mounting frame B and, accordingly,
when the ornamental make-up plate 6 is fitted to the mounting frame B,
the engagement nails 83 are detachably engaged in and trapped by the
catch holes 65.
30 Referring particularly to Figs. 4 and 5, the ornamental



when the ornanental nmake-up plate 6 is fitted to the nounting frame B,

t he engagenent nails 83 are detachably engaged in and trapped by the
catch holes 65. 30 Referrbgg particularly to Figs. 4 and 5,

t he or nanent al - 29- make- up
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8la of a size slightly greater 25 than the size of the operating button 40
of the swidrehspaceshfiom Aaehrdtherahdistantd greatesntlidre the waidthtaaid hedgthup
plate Cis fitted to the nounting

15 of the mounting framework 51, respectively, so that when the

ornamental make-up plate C is fitted to the mounting frame B the
mounting frame B can be completely covered by the ornamental make-
up plate C with the peripheral walls 82a to 82d held in contact with the
surface of the housing interior wall. Accordingly, no portion of the
20 mounting frame B is exposed to the outside through the ornamental
make-up plate C nor is visible from the outside and, therefore, an
aesthetically appealing switch arrangement can be obtained.
The make-up panel- 81 has a generally cenfer area
perforated to define a rectangular opening 81a of a size slightly greater
25 than the size of the operating button 40 of the switch assembly A, such
that when the ornamental make-up plate C is fitted to the mounting
frame B with the operating button 40 aligned with the rectangular
opening 81a, the operating button 40 can be exposed to the outside for
the access of an operator's finger thereto.

30 Respective inner free edges of the peripheral walls 82a to



frame B with the operating button 40 aligned with the rectangul ar
openi ng 8la, the operating button 40 can be exposed to the outside for

the access of an operator's finger thereto. 30 : Respecti ve
inner free edges of the peripheral waBPs 82a to
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from the fit¢edadddhe mmenarting fFame B thecrdgulafingtribs aretérigaped Wivh side
insertion therethrough of a screw . driver or the like tool when_the

rect angul andredyl gdgesaefvidrek nsounting frageework $b tec aveid\any fpassiblee

mounting fr wor of the nt i ra B. ecifigally, by
i nseri¥ng rﬁggelgﬁré\f/\%?i%}a@?n fﬁem@ uPoB{at@mrela%&f%éocﬁl%%%u%éngne at
atinme an%rthen %Bg\%)ii ng a force to the rectangular 20 rmake-up framework
80 t hroug LW driver or the like so as to nove the make-up
framework 80 to sep e h h1ag [ ' .
engagement nails 83% eaf‘gﬁgvéﬂﬂ%g}%eﬁgg@% of th? rfa%tﬁg%gﬁ%aé%ﬁcaaknet Eg
forcibly ¢r£eRAp6HEE 8T o7 EREmdie Aterdidd wall B2 théof, had twiokutbts 86
rectangul ar nounting framework 51 to thereby detach the 25 make-up
f r amewor k f@fmiedothebeinmsonas g extoredvdnkvarilly from the free edgéntlidreofit her
hand, as best shown in Fig. 4, respective

15 Those cutouts 86 are utilized for the insertion therethrough of a screw

driver or the like tool when the rectangular make-up framework 80 is
desired to be removed from the mounting framework 51 of the mounting
frame B. Specifically, by inserting the screw driver or the like tool into
the cutouts 86 one at a time and then applying a force to the rectangular
20  make-up framework 80 through the screw driver or the like so as to
move the make-up framework 80 to separate away from the housing
interior wall, the engagement nails 83 integral with the make-up
framework 80 can be forcibly disengaged from the associated catch holes
65 in the rectangular mounting framework 51 to thereby detach the
25  make-up framework 80 from the mountiné framework 51.

On the other hand, as best shown in Fig. 4, respective
portions of the side plate 53b of the mounting framework 51, which will
be aligned with the cutouts 86 in the make-up frame 80 are formed with
recesses 66 that extend inwardly of the side plate 563b so that the tip of

30 the screw driver or the like tool used to remove the rectangular make-up



portions of the side plate 53b of the nounting framework 51, which wll
be aligned with the cutouts 86 in the make-up frane 80 are fornmed with
recesses 66 that extend inwardly of the side plate 53b so that the tip of
30 the screw driver or the |ike tool-3tlsed to renove the rectangul ar

make- u
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smal l er than the th| ckness of the adJ acent side wal l 82b of the

r ect anfjul #ormere Wighr aa mwkal@ﬁ rihe 6fhadigned swithi pach7recesssé6vando
t he_scre er ,or the || ke 1Q ..t ool

o be pi PEOLDE GHEY ATAY dEpmctie Side Hlake %gﬁaa@lmee stantfialyenor k
L ﬁg%ﬁuéq ﬁéd@ﬁ h@hmye%«w%ﬁ%%arg 1o 4R ATYP e %hacent%“ﬂa*é"“ag up

| f i i 51,
Poreh our P2b STHhQBEE 1A mARBMY Hd e pldik 80, TRVHIASHRITTIN 670
that are QQQ\?Q%@?.h%vwe ta“ﬂﬂéﬁ%ﬁ%ééé’ﬁbéh@%ﬁﬁ%he screﬁﬁarﬁi&% Hkkhe

side plate 53b of the nounting franmework 51. Each rriers 88a
to 8840i s tobl xasi e Pivoted yt& r@ﬁlyrthélaﬁarweto thec gecizapuidr nmadlectp58a to

58c so that when the or nament al make- up plate Cis fitted to the
nount i ng fram@“m SDyl,mgenmsguth@hlaézweﬁtﬂm the myuntingramevrorkopér at i ng
barr i or s B6ABOB ggiﬁ%ﬁrﬂr‘fg%ﬁaﬁw&é%é’é%‘wawan SWEag3s0ci at ed o 015 584 to
Consequent |y “etvﬂﬁ (hB8 gAReE Pera) S1BhY Artihner st NoRIr R thev ¢ on
coserbl, Shohfling Mok 51 SOty 38 oPRei iR Thide SRS,
firm ysrebharfResBRLBEIWAH] 884 {1 toNPERFRS allle dAMR respective slots 58a,
58b and 58c in the side plate 53b of the mounting framework 51. Each
of those barriers 88a to 88c is of a size slightly smaller than the
corresponding slot 58a to 58¢c so that when the ornamental make-up
plate C is fitted to the mounting frame B carrying the switch assembly
20 A, with the operating button 40 exposed to the outside through a
rectangular opening 81a, the barriers 88a to 88c are snugly engaged in
the associated slots 58a to 58c to refrain the flexible beam 55 from being
unduly deformed. Consequently, even though impacts are applied
externally to the switch assembly A,, the flexible beam 55 will not be
25 easily deformed to ensure that the nails 18 rigid with the switch
assembly A,; are firmly retained as engaged in the engagement grooves
55a and 4a in the flexible and rigid beams 55 and 54.
As hereinbefore described, the mounting frame B and, hence,
the mounting framework 51 has been described and shown as having

30 two pairs of six equally spaced engagement slots 54a and 55a formed in



55a and 54a in the flexible and rigid beans 55 and 54. As
her ei nbef ore descri bed, the nounting frame B and, hence, t he nmounting
framewor k 51 has been descri bed and shown as having 30 two pairs of six
equal |y spaced engagenent slots 54a and385a fornmed in
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ribs 70 are forned integrally 15 Wth the rigid and fl exi bl eans 54 and

55. It i spéepmits rthiecdndtatimgadrame Bieioghbesmmgodatd ivp oo thbse &viteh each
of the rigid and flexible beans 54 and 55 are so spaced a distance
subst tht i assgmbiies A; of anddendical constmistion. switch assenbly Alerr] as

clearly shown in Fi 7B that ng.switch assenbly can be mounted at a
position ot her thanﬁﬂ%’egﬁécit@ign?ﬂsthﬁ? egeSPAteh Assembles iy ftaibe of
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engagfgrenivitiathe rigid endoflegibigddams 54 and 55. It is to be noted that each
neighboring partition ribs 70 in each of the rigid and flexible beams 54

LD

and 55 are so spaced a distance substantially equal to the width of each

switch assembly A; as clearly shown in Fig. 7B that no switch assembly

can be mounted at a position other than the specific positions delimited
20 by the pairs of the partition ribs 70.

Four corner faces of the toggle switch module 1, particularly
of the switch lid 1b are formed with escape recesses 15 to which when
the switch assembly A, is mounted at one of the specific positions, the
partition ribs 0 are engaged. The switch assembly A; carried by the

25 mounting frame B can thus be prevented from rattling and,
consequently, the possibility of the engagement nails 13 being damaged
which would otherwise take place when an unnecessary force is applied
to the toggle switch module 1 of the switch assembly A, can
advantageously be avoided.

30 Figs. 8A to 8C illustrate a modification of the foregoing



whi ch woul d ot herwi se take place when an unnecessary force is applied
to the toggle switch nodule 1 of the switch assenbly Alerr] can

advant ageously be avoi ded. 30 Figs. 8Ato 8Cillustrate a
nmodi fi cation of the foregoing -33- -
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15 furthermore formed with respective pairs of engagement perforations 94

which are clamped by clamp pieces (not shown) when the mounting

frame D is to be secured directly to an interior panel forming the housing

inferior wall, and respective screw holes 95 to which associated set

screws (not shown) are threaded to secure the metallic ornamental
20 make-up plate or the like.

As best shown in Fig. 84, the opposite side plates 96a and
96b on respective sides of the rectangular opening 90 are formed
integrally with respective engagement nails 97 and 98 for engagement
in associated mounting slits 17 formed in the opposite end walls of the

25 switch lid 1b at a location intermediate between and below the nails 13.
One of the side plates of the metallic mounting frame D, for example,

the side plate 96b is so designed as to support the corresponding
engagement nail 98 from opposite directions by means of support pieces

99 of a reduced width. When the switch assembly A, is to be mounted

30 in the metallic mounting frame D, the engagement nail 97 in the side



the side plate 96b is so designed as to support the correspondi ng
engagenent nail 98 from opposite directions by neans of support pieces

99 of a reduced width. Wen the switch assenbly Alerr] is to be nounted 30
in the netallic nounting frame D, the-gagagenent nail 97 in the side
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the switch o@%%lktﬂ:ﬁf $, ifor té}&xﬂ?l@' b %cf?#”ﬁh‘i\%rf '@ alldw the

The switch 1t)ox (not shown) edded T n of exa housi ng

interios e atgymenccnamw tobetdrggapednis the fothme meunlingiskht 170in tkast

one switch assenbly Al err] as discussed hereinbefore is currently

avai | abl e iswiteh asgermblyns, tppthérebyf campleter thé ymoantimg) wfathéd ewitcle
configuration with general ly rectangul ar_opening and the other type is
of a gener&sls?nbb]lygdmd? 158 alﬂlchaosaﬁmggfmamaq having a round openi ng.

15 tgf mor e oui tch aclBRoPETAPRR (o hahL ﬁ%%@%ééa”?ﬁg%%ategiédm‘g’
o é%oﬁsxb%‘@‘tgg%éﬁv%ﬂ&h%Ec%&’n‘*k*#@#gﬁ%ﬁ%&%%ﬁﬁ%@% i ton
casi ng Jo léésﬁi'lﬁlé RRviteh! 48sd Hl;i) 24 %E ﬁﬁ%u§ qgl?r'é%ﬁﬁ%ké’ 8l Eﬁﬁvﬁﬂs@’o

renoved by cut as |n rection heig

the switch a@%ﬁﬁﬁlbﬁrﬂ:%rﬂym Z@né Wpe as of Aogenérnlly ectdngiilar bokticke
assenblies Alerr] can be snugly accommopdat ed in side-by-side relation
wi t hi n t he condighusison mgithfa genera]ly mﬁkangalalyopqmngjandd;hemﬁler typeis

wi t hout the corners f the es tch uhes 1l interfering the
cyl i ndri calofgagengrakly yeylinds e conﬁguratm aving adeundnepeInag.

2 dosi gn calBE SHOGEE sﬁ%%geaﬂﬂ@v et e S SRR o S,
Wi th the ORGYr AldrAdsWitlchOHsédnBlie§ 3 e Al eCHecommodated therein depending
on the size of the toggle switch module 1 of each switch assembly A;. In
view of this, each corner of the toggle switch module 1 (the switch casing
1a and the switch lid 1b) of the switch assembly A, is removed by cutting,
as indicated by 1c, in a direction heightwise of the switch assembly A, so
20 that as shown in Fig. 9, two switch assemblies A; can be snugly
accommodated in side-by-side relation within the round opening of the
generally cylindrical switch box without the corners of the toggle switch
modules 1 interfering the cylindrical wall of the switch box.
As hereinbefore discussed, the mounting frame used in the
25 illustrated embodiment is of a design capable of accommodating up to
three switch assemblies A, with the operating button 40 of each switch
assembly A, having a width that is substantially one third of the length
of the rectangular opening 52 in the mounting frame B. In contrast
thereto, where two switch assemblies A, of an identical construction are

30 desired to be mounted in the mounting frame B, the left and right



assenbly Alerr] having a width that is substantially one third of the

| ength of -the rectangul ar opening 52 in the mounting frane B. In

contr ast thereto, where two switch assenblies Alerr] of an identical
construction are 30 desired to be nmount3dd in the mounting frame B, the left
and right - 35- opposite

pairs of thppRsRopaBRt oﬁﬂ‘i@éﬁﬁaééﬁeﬁ'ﬁ%r%@e@&h!@Hﬂ%.‘iaﬂaf'vﬂewed in g, may
be used to Support the respective switch assenblies Alerr] in

conbi nati ol A may dreenwsednio muippors the' respdcthey iswiteh sissenshlids #ei to
occupy about one half of the length of the rectangul ar opening 52 as best
5 shown i n cengkination afdheispersyingbutiong(ieach havinga size safficient to

engagerent AGDBYEbBRLoRRBHEA thelenatb Al ihecacaerRlaL e RE A as bpst

th ti but t ' f i.tch bl | Al e d,,

byt he. Bper SO Ho Fibe LA g ot 1Bherh: &7 ASSERMGF Sitthiob, St P
In 10 , ' |

oot angul areSERaEHliCoBEARE B2y WEN thifctnediate UPfosReh i OF the
operating Rifidpimét grboovBoTal wAd BHd abe ashaited @i Necélobed in part by

Where the ornanmental make-up plate C having the rect angul ar "openi'ng 8la

of a size derepaatingduttonht) reconnobfithe skwitchzssenthliss Ap andeinrpant i ng
frame B is desired to be used in association with the toggle switch

modul € 1, thrthpeparatiggdiation 40 oncthesetherrofithe switchagsembwisi8n nlbniul e 1
(0 be. GRcormplockiy the. peeRalInks v Al 11y Ohay RS, rwel

- | ndj cat. 408 J nEi 1 !
g? t ﬁelrjpcgs?e%f#&?ﬁ%%@%ﬁﬁgC@%g&%% %%iéé%eaﬁgﬁ%&%assnm%ttw I n "

the mounti é‘r%’t‘@%ﬁugféd}?o%@%f ﬂH&sg tﬂgrr?fﬁﬁbﬁ%sgéiﬁmgeseﬁqh or the

operating button nount e e respective tbggle swi tch

nodul e. Thus, accor di Whére ttie péﬁiﬁﬁbnt@l\/eiﬁdkyluf)\'\hﬁheetﬁﬁ havirgpetlad i ng
buttons of varying sizes corresponding respectively to the use 2 of one,

two and t hneetangulsdr apeaihgi 83a Apkar sizer eoreadpoading atd dhet hectangular
15 opening 52 in the mounting frame B is desired to be used in association

with the toggle switch module 1, the operating button to be used on the
toggle switch module 1 to complete the switch assembly A; has to be of a
size sufficient to be encompassed by the rectangular opening 81a in the
ornamental make-up plate C as indicated by 40" in Figs. 12A to 12C.

20 In either case, the toggle switch module or modules 1 can be
mounted in the mounting frame B from rear in the form as having each
or the operating button 40' or 40" mounted on the respective toggle
switch module. Thus, according to the present invention, where the
operating buttons of varying sizes corresponding respectively to the use

25 of one, two and three switch assemblies A, are made available, the single
ornamental make-up plate C can advantageously be employed for any
one of the single switch unit, the double switch unit and the triple switch
unit, making it possible to minimize the manufacturing cost.

The description concerning the capability of the single

30 ornamental make-up plate in conjunction with the use of the operating



ornanent al make-up plate C can advant ageously be enpl oyed for any one
of the single switch unit, the double switch unit and the triple switch
unit, making it possible to mnimze the manufacturing cost.

The description concerning the capability3et the single 30 ornanental
make-up plate,jn c unctjon wth the use_of the operating

- 36- boutEaRs g}ry Yarying sizes €anagquallsl pppdypeverewehenhdhe metallic

netal lic nmount i fr D is,eml oyed in place of the resinous

mounti ng pl FQUOUNg frame B'is employed 1t rﬂ%cesaf the IgsMye RountaRg Mateg to
a second preferred 5 enbodinent of the present invention is shown in Fig.
14. This sectond enbodi nent of the present invention differs fromthe

Spect 11 cal 1y, I o tHas Teh Roangmee AFbRIIE 8 4, odf BHeEion

is of a 5inghtbaltingent oflithetp¥eRens Yhi6htidASiBhowheins Wi .cm.mlg;sogaco% 10

enpl oyed in the second enbodi nent of the present Invention is

doubl e- pol eeribagliment oof sthe cpresesitgrinvedtioar cdiféirsg! frononthe t Rregoing
difference betwegn the first and second enbodiments will now be

di scussed. embodiment in respectswh ctheasdetaily of theesswiteh ofassendily. of

L1 onr AR ST TR, el 3 o bl
[ 24 . ' [ 25 25 .
b 99e= 2115t SBLESH single 90 SVACSSbpilh O AL bl A

par 1 0, ekl 4, boosid et gt BSHTEANE iEPEIGIRCE 40 o

swi tch chanBeabl-pold sang‘!}éfth&bwp%&h“twnaés YRl t Accor8inglpal
chanbers 3[err] a%d 3[err] or 3[err] and 3[%?%]. Thes%rg%ﬂgs?’at?%l art;;le
ternmi nal nedifference betofeery [thendir80[ #nd | second i erebiodimeatsmilht aewwibehi n
t he nei ghborjng swtch chanbers 3[err] and 3[err] together with
respective KS8@/i ngs 26, the second stationary terminal nenbers
21[err] and 21[err] apg simlayly fixedly,25 accommodated w thin the

nei ghboring swi tch chgﬁ’c?er%“’lﬁ a S%@%TY makes use of a pair of first

15 stationary terminal members 20, and 20, a pair of second stationary

terminal members 21, and 21,, two movable contact bridges 24; and 24,,
and two coil springs 25, and 25,. The switch casing 1a has its interior
divided by a longitudinal partition wall 8 into two longitudinal
compartments each made up of two terminal chambers 3, and 3; or 3,
20 and 3, and a switch chamber 4, or 4, positioned between the terminal
chambers 3, and 3; or 3, and 8,. The first stationary terminal members
20, and 20, are fixedly accommodated within the neighboring switch
chambers 3, and 3, together with respective lock springs 26, the second
stationary terminal members 21; and 21, are similarly fixedly
25 accommodated within the neighboring switch chambers 3; and 8,
together with respective lock springs 26, and the movable contact
bridges 24, and 24, are movably accommodated within the neighboring
intermediate chambers 4, and 4, defined on respective sides of the
longitudinal partition wall 8. A release button 27 operatively

30 associated with the respective lock spring 26 is accommodated between



together with respective |ock springs 26, and the novabl e cont act

bridges 24[err] and 24[err] are novably accommobdated w thin the nei ghboring
i ntermedi ate chanbers 4[err] and 4[err] defined on respective sides of the
| ongi tudi nal partition wall 8. A rel easy button 27 operatively 30
associated with_the respective Jock spriflg 26 i s accommpdat ed between

-37- thee neighboxingngwitoh chantherseds agdeB; jorals a3idki3; Jinoa Rjasmer and
3[err] in g nner simlgr. to that, descrihed_in connection with the

f or egoi ng ﬁéﬂg‘g@' E%ﬁbasﬂescr%eaﬂe onneshion; W ?h%ﬁqregomg embodiment of Each
of the firgt statixﬁgﬁl‘rv;tégﬁierm nal menbers 20[err] and 20[err] 5 has an

I nt er medi PESR que 20c having a raised contact area 20d t hat

D e 54 "or ' 5as! anERtor e Hisk MafiBhaty RAPHIBM TRLBINES 20, afQRGCT ||,
second sst H{APAY Inteiniddnite RIRALA) %hgﬁélz@@ﬁa%%hggd lggg.‘r%glsé’&}]t&cg 218

I nternmedi ate termnal tongue 21c protrtding 1nto t po

i nter medi 26d %hht%rmﬁde@%he%ﬂa‘dmoabdmﬁwHichf‘ﬂleibéﬁré@énd_iﬁ% X%é'vzﬁﬁ@t act
e

pi ece 28[err] or 28[err] fixed to the tip of the associa

i nt er nedi atontact hmdget 3dgwe 24, uilergoes a pivotal movemant.i sSiméachse with
t he novabl e ogga% bridge 24 used in . .the foregoi ng enbodi nent of the
present i rEhe $epoRe stasionarybtermmalomemsbery iZlyeand 42y hpsaan

connect eu JREGREAG IFFAIBAL fopeENe: g REMECHE finto theearepoihgcent o
ted fild _
Contadh bArEERBRaRe it ChafhenE ol WHEAR has . Pl en B Be, o,

chanber 4[gg rdr 98, fixed fo the ﬁpt6Ietlﬁa§§sd§%eﬁofntbfﬁiédi§té)fbﬁﬁ‘ﬂxdlftbﬁﬁgP 20

contact with the Taised contact area 20d of the Internmediate term
tongue 20@2Jategral with the associated first stationary term nal nenber

20[err] or 20[err]. Thus, it will readily be seen that each of the novable
cont act bri dgesAg4isethq casel withethd maxablogcontachdbridgo 8danset] ini sed
contact area 20d has \ propepsity to tilt in_either direction _about
the raised SEPING &M ment of the present invention, each of the movable

15 contact bridges 24, and 24, is made of a metallic material and made up
of a pair of arms connected at one end with each other by means of a
base to represent a generally U-shaped configuration opening upwardly.

Each movable contact bridge 24, or 24, is accommodated within the
switch chamber 4, or 4, with the base thereof resting on and held in

20 contact with the raised contact area 20d of the intermediate terminal
tongue 20c integral with the associated first stationary terminal member
20, or 20,. Thus, it will readily be seen that each of the movable contact
bridges 24, and 24, resting on the associated raised contact area 20d has
a propensity to tilt in either direction about the raised contact area 20d.

25 To restrict the angular movement of each movable contact
bridge 24, or 24, about the associated raised contact area 20d, the
opposite arms of the respective movable contact bridge 24, or 24, are
formed with respective pairs of lateral wings 24a protruding laterally
outwardly therefrom and engageable, one pair at a time depending on

30 the position of the movable contact bridge 24, with mutually confronting



25 To restrict the angul ar novenent of each novabl e cont act
bridge 24[err] or 24[err] about the associated rai sed contact area 20d, the
opposite arnms of the respective novable contact bridge 24[err] or 24[err]

are formed with respective pairs of-dgteral w ngs 24a protruding
| aterally | oﬁwardly t herefrom and engageabl g, one pair at a tinge
dependi ng grbsdhatcare Jormed mtegnéllymwagn eppositactider madls ofi theiswitch

mut ual Iy confr.ont

ribs that SRsing Taoias toypretgudg Mootglﬁo%\vit&:sﬂa%nmzw 4 apd smﬁﬁcﬁ‘

. . | j
Sii'hzfg)t nor a0t Bl 2°MistHBok sk R Lidhel AR mmoRREs SRR smer Rl d
ThafbLe cOMnBTRbRS LoNtact HidaEs 28] of SaithbrdliRFORL. "R is folbe figldd DRatld oF |
or 24[ enr] portioﬂ@f%%@@ﬁﬂfé\?mhti'zﬁ@@fmchﬁiﬁbléié’(ﬁﬁdéﬁrﬁﬁ&%e rﬁf@% %&gerr]

or 28[err] is provide h a novabl e contact piece 299|e

29[ err] to which eonfipmtsithecadsoelatetrfixed contactopiete @8, tdre2&pixt prarided

Al so substantially as is the case with the actuator block 30 10 in the

f or egoi ng ewifdua maavableneontact piece 299cor 39, tnensure apersistentadectricalt wo
t ubul ar beariqgs Lor d.integrally with the top wall thereof so as to
extend dowRRENECY her et¥We®Bat with the respective switch chanbers 4[err]

?B?: noe % on ar r) IS8 B TREE Th R RS PR e Rt Bl 30,
cont achilh i B SbeofiE elibogipfertt Ehé SRS BIBck'S0 BRIRA B Bl ARGLE |
40 shown i riwfd ubdtar Besrbgt Fotmeal! ihtegrallyAdﬂfﬁ idtﬁé|to | walllithare SRV Es to

particularly in Fig. 1. ccording to the second

enbodi nent exftended@wasentdly in alignment eith the respectivessdtdd shé@bess 40
designed and so configured that 20 when the operating button 40 is pushed
in either dinddgifon receivingtherein respective atnpen pariiens of éhejcodrepringsrr |
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The operating button 40 shown in Fig. 14 is substantially
identical with that shown particularly in Fig. 1.
According to the second embddiment of the present
invention, the switch assembly A, is so designed and so configured that
20 when the operating button 40 is pushed in either direction, the movable
contact bridges 24, and 24, are simultaneously toggled with the movable
contact pieces 29, and 29, consequently engaged with or disengaged
from the fixed contact pieces 28, and 28, depending on the direction in
which the movable contact bridges 24, and 24, are tilted, to thereby close
25 or open respective electric circuits between the first stationary terminal
members 20, and 20, and the second stationary terminal members 21,
and 21,. Thus, the switch assembly A, in the second embodiment of the
present is a double-pole single-throw type.
The switch assembly A; according to a third preferred

30 embodiment of the present invention will now be described with



25 or open respective electric circuits between the first stationary

term nal menbers 20[err] and 20[err] and the second stationary

term nal nmenbers 21[err] and 21[err]. Thus, the switch assenbly Alerr]
in the second enbodi nent of the present is a double-pole single-throw
t ype. . e sSW tech se;ﬁiy eyr] ac ding,to a third
preferred ﬁarté%]gai%ﬁ{&bqe W’hgﬁ%r en ﬁﬁ%ﬁ%?s\ﬁm Yn‘éw%béwdb?, LepRd

W th : . . . S )" anticukar

Fet erence 5 9550 fallef| threerway type sihotpin thesingle Rrst pomftil menber
so-cal | ed tJ0 eanVby 4e1B6LiIvEES 8 ithobe il e 20
can be selectively engaged &/{t hgg’gé‘%ivz%atﬁggggéééé%%éﬁ]erﬂ% ?ﬂ%q}t} e two

second t er rgerandntermimal2tieanbérs 200 aid 215 by bueéri];@rbf_thfe dingls M@Jl@le
g. )

movable 5 contact_ bridge 24. Referring to Fi as is
the casé® wicomtapbbridga 24t ationary terminal nember used in the first

enbodi nent of the present inventjon, .the first stationary term nal
menber 20 has the i nté@g%‘d'l%géoh‘égnﬂﬁaﬂs is thet easpuwiblodhafuiststationary sed
Che. awi t cn 1exgngT Hophel SRl 6 Ehe Tpb et dmentoh hapresamuavention,
ont act bri s peaghty iR e iber 0WE #Be MeFmAdiata, dediBh: act
area_ 20d. fongue 20c having %etﬂklﬁ,sé’d %th@PQae@%?@%ﬁ@%s%@c%%ﬁMnary

termnal 15 nbers, for "exanple, the secon lonary ter er
212" 10  iwithinethe htermirealmetianilsert €3 nindhet @XEbeh 2ddsiREONhUKEY fl&léo the
switch chanber 4 and then bent to extend in a direction stbstantially

per pendi culiatexmedirtd terginaditongue &ocpasitivhedsat thod bottonmof khe swritch he
fixed contact pjece 282 fixeq to the internediate term nal tongue 21c. 20
Thi s secon&i’@trat’ﬁﬁﬁaﬂ}' ‘Y]éﬁcgi mavable contact bridge 24 dsacoommeod atedhso

t he term nal. chanher errl' Jdefi.ned on side of the switch chanber 4
renot e fro%lS ftorn]’_ééggeq)h?&%rra Qﬁ%’é}tas.ar%gaat her of the second
stati onary term nal TORDELS othBFhaiid, SKE TR Gobrtl s2ARbNaty Ekthal

15 members, for example, the second stationary terminal member 21,

includes the intermediate terminal tongue 21c protruding into the
switch chamber 4 and then bent to extend in a direction substantially
perpendicular to the longitudinal sense of the switch casing la, and the
fixed contact piece 28, fixed to the intermediate terminal tongue 21c.
20 This second stationary terminal member 21,' is accommodated within
the terminal chamber 3,' defined on one side of the switch chamber 4
remote from the terminal chamber 8. The other of the second
stationary terminal members, that is, the second stationary terminal
member 21,' includes a tongue 21e protruding into the terminal chamber
25 3 past the switch chamber 4 with a free end thereof bend to extend in a
direction substantially perpendicular to the longitudinal sense of the
switch casing 1a, and a fixed contact piece 28, fixed to the free end of the
tongue 21e so as to face towards the switch chamber 4. This second
stationary terminal member 21,' is accommodated within the terminal

30 chamber 3,' defined on one side of the switch chamber 4 remote from the

[}



menber 21[err]' includes a tongue 2le protruding into the term nal chanber
25 3 past the switch chanber 4 with a free end thereof bend to extend in a
direction substantially perpendicular to the |ongitudinal sense of the
switch casing la, and a fixed contact pigece 28[err] fixed to the free end

Second QU it Inht TGRANY SRtEROnRE I R B P e
term nal 3018 tRIParatlgmbnt d BREd LBnlat Bietes U8, difd 98, Hfid PRAMe 4

renote fromthe

term nal chesptive séeond statichddy termhia ieanbbss R4 'rﬁm@mgf‘ﬁ@qﬂaeﬂdﬂ r]’

In this arrangenment, the fixed contact pieces 28[err] and 28[err] rigid
with the a distomu ifronseeach otley owithint dhei avitohnichamid] ef rivhilend

21[err]' are gpaced . a distance fromeach other within the swtch
chanber5 4 opnfrentmg wAth eachmfherih each ot her. The

Accommodat ed movab Sﬁqz‘n‘alﬁ%t%@egﬁf%é%%és%*ﬂ%%:&e o bab Urearshn o
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t he second stationary term nal nenber 212" while the novabl e contact

pi ece M2 stehiendry fenminal mieatkerso2dcandeRdy’i orAedardingly, fone of ciiret act
15 piece 28[err] rigid with the second stationary term nal mepber 21[err].
Accor di ng movatieteantactmieee ZShirigid srish phes mmevableceantagt bridge B4 iswi t ch

ot vg beld b FaeB o e Ee A wath £Ra 284 Fomteh o\henaby Sieid with
A R e e

28[err ] a“ﬁ%e?ct%i[ ??éhh@f@@f“f‘]ﬂé?&%& Int HiRedol Bk MlatBdn'GifR thRCARDY Fheadont act

bri dge 24 to t eby cl ose or open respective electric circuits

bet weefs t hpidder 28, Figid vaiththelseeohd dtativhiney tepMianlinidrabee2and

According to the third embodiment of the present invention,

the switch assembly A, is so designed and so configured that when the
operating button 40 is pushed in either direction, the movable contact
bridge 24 is toggled with the movable contact pieces 29, and 29,
20 consequently engaged with or disengaged from the fixed contact pieces
28, and 28, depending on the direction in which the movable contact
bridge 24 is tilted, to thereby close or open respective electric circuits
between the first stationary terminal members 20 and the second
stationary terminal member 20, and between the first stationary
25 terminal member 20 and the second stationary terminal member 20,.

A fourth preferred embodiment of the present invention will
now be described with particular reference to Fig. 16. The switch
assembly A, shown in Fig. 16 is of a so-called four-way type in which an
electrical connection between one of the first stationary terminal

30 members 20, and 20, and one of the second stationary terminal



stationary term nal nmenber 20[err] and between the first stationary 25
term nal nmenber 20 and the second stationary term nal nenber 202.

A fourth preferred enbodi ment of the present invention wll now be
described with partlcul ar reference to |=|4g -16. The switch assenbly

O ettt on fetibdrsn1 @ 295 dnd W Bleckicaibnalotion BasyRet thebifils of
menber s Zokﬁbrﬁrﬁndta&% ?i)]an i g@ene&%ban 26 %‘az Taﬂxﬁ‘ﬁié/otﬁ‘éﬁgi‘%e

-41- menbers 21[err tri ca connecti on between

the other gkcond stﬂaoharyttmﬂinainmembersn 2@{" mmibe2 b,"2arangltepia the

ot her of the second stationary term nal nenbers 21ferr]"” and 212" are

al t er nat el yestablisheddyr ins¢smss bf the xespedtivé movateatantactrbyalges 24 rardt
brldges 24[err] and 5 242. Referring to Fig. 16, the
pair of$th %i r st stationary term nal menbers 20[err] and 20[err] and

21[eir]" are accommodBBITHE Bt R G- teBen o HERRFT siatorary feapiaal
i lhr € oﬂlﬁé{ﬂ (fé" B 3IA 0:cR RO BRSorris, BOLOAR wiabiohaaf ERRRGR

the presenty ajld‘B 2406 aécB HoUaeLE wilhif the ?é%ﬂ&ﬁﬂrf%t‘é&ﬁhh]ala”d

242 are m)va y acco W thin e respective sw

4[err] and chaghbérs 3)dotetdgelther withitdseBeiatdd o€k apadnp® datieda rRanseti vel y

wi thin and bet ween the term nal chanbers 3[err] and 3[err] and wthin and
15 betldeesimitax éo tivail deseaiiee in 86nnactisy. with the second embodimaent of the

first statlonary t er nj nal rrerrbe s 20[er theand 20[ err] has t he
i nt er medi attbetpresend Invendien.2 1mdarlyg cephacichridgea 24, andod
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per pend§ culpatwieen tite tongidaldilnahbers 3; and 3,.
Each of the first stationary terminal members 20, and 20,

has the intermediate terminal tongue 20c having the raised contact area

204 that are positioned at the bottoms of the respective switch chambers

4, and 4, and on which the associated movable contact bridges 24, and

20 24, rest. On the other hand, the second stationary terminal member
21," is accommodated within the terminal chamber 3; and has a tongue

21c" protruding into the switch chamber 4, with a free end thereof bend

. to extend in a direction substantially perpendicular to the longitudinal
sense of the switch casing 1a, and a fixed contact piece 28, fixed to the

25 free end of the tongue 21c". The other second stationary terminal
member 21, is accommodated within the terminal chamber 3, and has a
tongue 21e" protruding into the terminal chamber 3; past the switch
chamber 4, with a free end thereof bend to extend in a direction towards

the switch chamber 4;, and a fixed contact piece 28, fixed to the free end

.30 ofthe tongue 21e".



sense of the switch casing la, and a fixed contact piece 28[err] fixed to
the 25 free end of the tongue 21c". The other second stationary terninal
menber 212 is accommodated within the term nal chanber 34 and has a
tongue 2l1e" protruding into the term nalgghanber 3[err] past the swtch

hanb i th f h f. d i i, | d
The ow tch chamber 4poh 5 ot {8 itk Rbe oRTAbR FobadeBifes 4 Bseli 1 .
_ezg_ 30 of i D¢otdPAHE &égog.jsm{eﬂt of the present invention, each of the %Pyaglee o4

e case™w € nbva

used in  contdit HradgeeRdy apd24l maAhdefug bfaqfﬁf%tar&ﬁwe&ﬁﬁ%&ed%%eof the

novabl e contact bridges 24[%err] and 24[err] is nmade up a palr of

arms conneghddwath @ath otherdy méinsafn ddser thwepresenivh gehasdly U-

represent a generally U- 5 shaped configuration opening upwardly.” Each
movabl & coshaped ration pppping upwadly: r [Each aovabledzorddctvbiridge t he

swi tch chanber err] or 4f[eryr 't,hhz he ..hase thereof resting on and
held in codtagf 2t1ﬁ_4%@m@i0§é£e_ %ﬂ&ﬁﬁ n the savitch chagaber 41 pe %Mﬁﬂnﬂm ate
tor m nal bﬁﬁﬁﬁéSh%%%@fqts%ﬁrié"gaf“aerﬁc?#eﬁﬁﬁsciﬁﬁéﬁ‘éﬁv%a&heoééi%S conlaghasre
cont act pi 208TT bRt s G ntingd tGnPhg A0SR WIAPRE ifpciattd

movabl e Coﬂi@@htationai?j{ tePndALE idmbledi 20 Vbt @%.hemvan& &Pgat@gtofbeﬂedge

24[err] confronts the Tixed contact prece 282 rigid wt e second
st at i of(ar ymioarablealontaobbridiidse24] and 24hee grovidel wethhlespectivedixed ece

29[err] rigid with the novabl e contact 15 _ bridge 24[err] confronts the
fi xed contecontastqueces8iyandi2f) ¢doni2,; and 29pmoedthat the mvablarcgntectni nal

menber 21[err]. L. o According to the fourth enbodi ment of the
present i npie¢ei 2%y rigid with the movahle eon gctmggg% erirontsithe dixed

GPrectt on st 88 25 et wARSAREIE0 RS Mk BB b e
derection .

o mil D ancoftRrehS THE KRN Able contaOObRIE 29, HER SALR'tHe Mivadls Thhlad ©

29[ er ri5 copsiggecait] eoRFERUROtNG iked cShERA0FRRE 28, rididoWifllehbi sedngont act

pi eces 28[err] and 28[err] depending on the direction in
stationary terminal member 21,.

According to the fourth embodiment of the present invention,
the switch assembly A4, is so designed and so configured that when the
operating button 40 is pushed in either direction to cause the actuator

20 block 30 to assume one of the ON and OFF positions, the movable
contact bridges 24, and 24, are simultaneously toggled with the movable
contact pieces 29,; and 29,, consequently engaged with or disengaged
from the fixed contact pieces 28, and 28, depending on the direction in
which the movable contact bridge 24 is tilted, to thereby alternately

25 establish a circuit between the first and second stationary terminal
members 20, and 21, and a circuit between the first and second
stationary terminal members 20, and 21,.

The switch assembly A; according to a fifth preferred
embodiment of the present invention is shown in Fig. 17. The switch

30 assembly As shown in Fig. 17 is substantially identical in structure to



whi ch the novabl e contact bridge 24 is tilted, to thereby alternately 25
establish a circuit between the first and second stationary term nal
menbers 20[err] and 21[err] and a circuit between the first and second
stationary terninal nenbers 20[err] arfB-21[err]. The
switch assepbly Alerr] according to a fif{th preferre enbodi nent of the
present i néBaSWChA ¥i 15191@%1171. aﬂ&ué‘%%‘ W@ﬁl refezencs tolags. |1 shown

i— ZBF I J 17%3@%@%&%%&%@%?%@&%%n tg Cetéﬁrét%béé (HQSH%%P \M’@Watt%? & ence
bost t ton i AGitioBAL. enitoydy toCbRuilE ' AR thitiabioh BeGtiniT of fe

i ndi cati Oni;%gfﬁéhl%tfit\lﬁ eralthh buttgﬂoﬁi féhfeecaﬁ B'@isiBR! ééé‘mnm&tapggép that

can be vis e even under a poor I ng condition such as,

exanpl eg i Mightiag keormtitionTsueh tagp o bxamples i tef dsakseothy BhiseRfieabf ¥

called a firefly switch, In view of the switch assenbly Al err]
i dentical iswitth Lasserebly is lgeremallyhcalied reolfireflye sviitclonl ¥n view tofethe
difference, that is, the |ight emtting position indicator will be

descri bed wikch essembly Aidengical m stucture to the switclragsemply Agnonly ng
oar d 101 61 A0S ejuttar Ay e haren bremitting GaPogy SRrgpbIill el o
neon | anp ' 0 [ nounted on the circuit board 101.
Al t hough nb%ggﬁﬁ%g,awgﬁﬂéfe%ﬁ%edé’rggfgw of the printed circuit board 101
opposi to the nountsg : Y ot %Eh d | st or
102 ar tégm)unt ed has ;I‘HS lﬂgEhptl %@gﬁt?%p%%%@l?gg%@%i C %ﬁgeﬁﬁe%%l?%galﬁfy

connect ed wettarigndarappinted circuitapshridnd0nebasing al%?nerally rectangular
ers

Each of the first and second stationary termnal ne 20 and 21 is
provi ded wcenten opegling d6inacndlemecn lampvdiiedand oresitorebhd2tare t op
area of the first_or second stationary. term nal K menber 20 or 21 by the

use of anymoanted aoa tke deaguitechoarfielOtai d Alioughconeticshown, @nenent
the 11t HRHGBESRPESOLENS RATGLeCer ek DiRao P D GRPGRE B the mounting
15 surface on which the lamp 100 and the resistor 102 are mounted has a
plurality of contacts which are electrically connected with the lamp 100
and the resistor 102.
Each of the first and second stationary terminal members
20 and 21 is provided with an angled contact element 103 welded at one
20 end to a top area of the first or second stationary terminal member 20 or
21 by the use of any known laser welding technique, said angled contact
element 103 having a resiliency. The printed circuit board 101 is
mounted on the first and second stationary terminal members 20 and 21
with the contacts of the printed circuit board 101 held in contact with the
25 angled contact elements 103. To ensure firm contact between the
contacts of the printed circuit board 101 and the angled contact elements
103 in the assembled condition of the switch assembly A;, the switch Lid
1b is formed with a plurality of retainer ribs (not shown) protruding
inwardly from an inner surface thereof so that in the assembled

30 condition the retainer ribs are brought into contact with a peripheral



with the contacts of the printed circuit board 101 held in contact with the
25 angled contact elenents 103. To ensure firmcontact between the
contacts of the printed circuit board 101 and the angled contact el enents
103 in the assenbl ed condition of the-%itch assembly Alerr], the switch
lid | b ghysqf ' | 1 f [ rtlh?' S

pr ot rudi ng drea ?%vrfvg? q%h#‘tregmmggﬁ!ﬁnhé%rguqulzf:tg ereo é%ﬁ%atta %\gﬁ%hté}.le
assenbl ed gvitelRneddingnihhe @&is%qil@htly,bﬁh@rc%rﬁé@ww the presfddeirctit h a
peri pher al -44- area of the
printed ci board bOhrateldlistioally engaped withethd eangled coheact elenmrtscl03asi ng

| a. Consequently, the contacts of the printed circuit board 101 are

el asti cal | focesfajdishielectrin: cineyitsdbebweentthe dinshtand oecond statiesambl i sh
rerber o0 todl st Al e e el ebonll B fol” o oo
unul ar boE e Bhat e O o tibelhntdr SpEhin 108 SHEREVEL Dermits

e ohaur athed hbulaRS beathify 12 Nirftlfal SWith B Guitin 3P 19" 1! S4eq0

for rays ofheréthrotiBH hed, MénkBetie E‘idt@ﬂ%ii@&t%a% 101 do@ﬁiﬂ&eﬂs rdly

fromthe operating bButton’ 40, the operati ng tton 40 as a w ndow 44
defined t h¢heiamgtlaax moveiient ofithettaibhilal bpasingg82d with the position
of the neon lanp 100 on the printed circuit board 101. A prism110

havi ng18 protrusi on dxords: ragys @f lightyemiised iyt the neos lammaea torkem
bel to th ti t 4 ith th t ' 111 . |
Tecel ved wemmted RutHaTALY Sipm thaopsratingiton 40, éhepsrating buktes 44 o
and & opoad & Wadsty 4 Aeaed Endin h » FcHTHuh suBstantifly SERRANS  ne
outsi de of f&%%&éﬂ%}ﬁhoﬁfﬁgrﬁgoﬁ ﬁlﬁpriOQ BRogD ?ﬂ'@eaocir&i@%‘ﬁrﬁ‘]lq. A

S O 8 uding a |y

The prism one-prece construction 1n genera

et 10 Syl P g sopmomiudibg SEROpSRTIRGpALy AR 85, 11
15 bonded from below to the operating button 40 with the protrusion 111
snugly received within the window 44. The prism 110 is preferably
made of a transparent synthetic resin such as, for example, a
polycarbonate resin and is operable to guide the light from the neon
lamp 100 towards the outside of the switch assembly A; through the
20 window 44.

- The prism 110 is of one-piece construction including a
generally rectangular body 112 having one of its opposite ends cut
slantwise, the protrusion 111 formed on an upper surface of the body 112,
and a fixing tab 113 protruding outwardly from the upper surface of the

25 body 112 and formed with pin holes 113a at opposite sides thereof. An
upper surface of the protrusion 111 is formed with a recess 111a of a
contour substantially similar to the outer contour of the protrusion 111.

In order for the light from the lamp 100 to be transmitted to
the prism 110, a portion of the actuator block 30 which is positioned

30 below and aligned with the prism 110 secured to the operating button 40



and a fixing tab 113 protruding outwardly fromthe upper surface of the 25
body 112 and forned with pin holes 113a at opposite sides thereof. An

upper surface of the protrusion 111 is forned with a recess |1la of a
contour substantially simlar to the gg.er contour -of the protrusion 111.

In order for_the ig&t1 fromthe |a 100 to be transmiltﬁgmlto the prism
110, a porsifg vt scpertoration siikfororegpidng theyein thehadysbl2 pEthey and

" bl A e o R AT B s, 11
0 S PR o 2.0 B TR B Rl
ecel ved bt pt Tratel Uk ARt e B VRRPLNE SR B 1001 1o

emtteg frfsugitionedtimxde@mtelmh@%bél@wt. r Aeoordinely! thé hightledhitted fiond 11 vi a
the body 112 of the prism 110 and then energe outwardly fromthe

wi ndow 44 the lamp 100 capehatramsmittedtodhe protrusion 111 via theiledylB12

il lustrates sixth preferred enmbodi ment of the 10 present invention in
whi ch the dvﬁiecnmmém gnd[then emerge outwardly fyom the windowA4 i the t he

swi tch assenbl )éq%ﬁrr% sgﬁwn in Fig. 17, but differs therefromas to
the det ai IGPESAVIMERDYHOR &Y. circuit board and its associ at ed conponent

parts. Mre specific y hle in the praviou di.menk. ofe fihe
present invention, tﬁg‘pp‘ﬁm‘d%ﬁ%ﬁji}% 53{5@} d&%ﬁﬂ%éﬂ%ﬁ@%?ﬁ rPflghet he
enbodisgent : | 1 e I t UNd e 104
made dP o Epsehe, bivention h QHRACtR. Ywich Beepidlly Ry Sdbstanthilly

i nsert - noljdedticadrwith itheegwitele dseeinbly A, ndaswhaip Higd ENdbubaliffers
resistor 102 nounted thereon in electrical connection wth the insert-

nol ded t erthierafrom 26 to the details of s priededcisthdibonnd Eingl itsSissotiatedunt i ng
plate 104 is formed with a round hole 104a defined at a substantially
central psompenent pagks.eoMoresnecieally,twhileuuthe psewiousemboiiment al

%thgnebgﬁqﬁﬁgsem %%Ilitigg, itlsle %rr?ﬁﬁe_(i ic%rtc%(:ilt 8a§'c?af0 t1‘seerﬁ@0p gﬁ*ét?,gir? ate

15 the embodiment shown in Fig. 18 a generally rectangular mounting
plate 104 made of a synthetic resin and having terminals (not shown)
insert-molded therein is employed with the neon lamp 100 and the
resistor 102 mounted thereon in electrical connection with the insert-
molded terminals.

20 As clearly shown in Fig. 18, the mounting plate 104 is
formed with a round hole 104a defined at a substantially central portion
thereof, into which the tubular bearing 32 integral with the actuator
block 30 is press-fitted so that the mounting plate 104 can be fixedly
mounted on the tubular bearing 32 and, hence, carried by the actuator

25 block 30. At this time, the neon lamp 100 and the resistor 102 are
accommodated within a cavity left around the tubular bearing 32 in the
actuator block 30. The assembly of the actuator block 30 with the
mounting plate 104 is positioned between the actuator block 30 and the
toggle switch module in a manner substantially similar to the printed

30 circuit board 101 discussed in connection with the previous embodiment



mount ed on the tubular bearing 32 and, hence, carried by the actuator 25
bl ock 30. At this tinme, the neon lanp 100 and the resistor 102 are
accomodated within a cavity left around {he tubular bearing 32 in the
actuator block 30. The assenbly of the atPuator bl'ock 30 with the

nmounting p 4 1 Ltt oped between the actuator block 30 and the
toggl e svm(%wenégﬁée&l%@%ﬁﬂer substantially simlar to the printed 30
circuit board 101 di agu d Chih@h o} pw?ﬁﬁﬁ e [ t
- 46- of the pr esé%t %ﬁﬁ\%n[{}}fgg‘_@ﬁﬁ bheneHd' bf! BIEieAs S ovvngt erei Efmone

end of t hegdja¢ahi themeroadigtationargdierifinb] embRe@ is fatmhed dhtegrally nal

menber 21 is fornmed integrally wth a termnal plate insert-moldéd in

t he mount i witlplaatterminal pdate ifs¢x-mobdéd dhathe hmowting telate nk)4, piaide 105
protrudi ng outwar.dl therefrom This termnal_ piece 105 is adapted to
be sel éct itesmyinglgplate having ra oerminadgpigne 110 profrmding poutwardlyt t he
second stati onar term nal ber . A,contact piece (nqQt shown)_ is
formed on re?rg’lﬂndé‘?@ﬁr@&@énéfg%% 1@#‘1 %@ﬂpﬁig% bPC@ieﬁlYéy fngagedola of
the resistor,,10 102 is in ed _into the tubul ar.bgaring 32 through an

axi al gr ool&th R disen %ﬂi)ﬁﬁﬁs‘& ey WPt BBFﬁﬁneP&ﬁ‘s%rSPg% oF ARl ar
projectio e hepm ' ' ldin
el ectri cartegéliﬁfe%t m)enﬁlﬂei‘ %\Ilflt hAt Eghg%(!ltl f)g%:rél _g%oﬁz%% v(\{vﬁi?l E& %l%&%@bgﬁaraﬁ
bearing 32yndersurface of the tetmihAEpieeas1gict Aopraeiill 10Zh aPtheresibt t he
operating 15 button 40 is pushed 1n either direction to cause the actuator
bl ock 0 t102 is insexted imnte the tubmlaNbeadirg-B82pkmiotiginan dxial greons énott he
OFF position i n whjich the nmovabl e contactd%ece 29 rigid with the
novabl e coshewn) formed apea periphenslsunface of dhe hubulawprojeatiant 3dissce 28

i g1 d w t Hhalcthe teranI2e ok S réeisEar | DB R A elehwicaleopmopon”
TEUNt1 10, P8 ARl ering YR AR BRIBE g e uoBer poriion of
LP? dggog 4' :m tlggn In b 'BhstRRtRIC deltAbbl’ a¥8%e! RFhERVAR Seeitifg!
15  button 40 is pushed in either direction to cause the actuator block 30 to
assume one of the ON and OFF positions, for example, the OFF position
in which the movable contact piece 29 rigid with the movable contact
bridge 24 is separated from the fixed contact piece 28 rigid with the
second stationary terminal member 21, the contact piece rigid with the
20 terminal piece 105 protruding from the end of the mounting plate 104 is
brought into contact with the upper portion of the second stationary
terminal member 21 to supply an electric power to the neon lamp 100
and the resistor 102 through the movable contact bridge 24 and then
through the coil spring 25, resulting in lighting of the neon lamp 100.
25 On the other hand, when the operating button 40 is pushed
to cause the actuator block 30 to assume the ON position, the terminal
piece 105 on the mounting plate 104 is separated from the upper portion
of the second stationary terminal member 21 and, consequently, the
neon lamp 100 remains deenergized.

30 Fig. 19 illustrates a seventh preferred embodiment of the



through the coil spring 25, resulting in lighting of the neon |anp 100. 25

On the other hand, when the operating button 40 is pushed to cause the
actuator block 30 to assunme the ON position, the termnal pi ece 105 on
the nounting plate 104 is separated from4tZke upper portion of the

second stay,0uehy iRvEhfish M™"TRE Shifdl" ASSERY®, 17shblf  therBBNig anp

100 remain eenerqgl z a seven

stf erred gubetantiallyoidéiidcal whith the switch assembly A, according to the

present invention. The switch assenbly Alerr] shown Therein is

subst ant i althixrd detbddiatent ¢fthdpressrtdnveasion) butAddfors theeefrdimin that he

third enbodi nent of the present invention, but differs therefromin that
the |ight éhetlightepustingopositioncaxdieator ofthesstrneture idemticakbwithwihat t hat

Thepr 1 bt c8hEMIE i 54 G abDNedn [hipHaeence willopaw bia discussed. 1 hat
h in Fig. 17. Spegifically, 1he. pri ' ' .d . h h
center opening 10/ a' e THER sﬁﬁﬁ@pﬁ%rﬁf' e i dh . fgllféépgm% %E)ze
ori nt oa ci PERP BT R RBr T o SHeEERGAR; . pRpeR UL 1BEFaCIOf 1

the lanp 143 sapfet B@nﬁ%sb lople®iin OfO%a and ir cludefs the Bffdh ‘lﬁniﬂ‘:lﬁfﬁl@an

stationary term nal nenbers 21Jerr n err I's provid

angl ed contrasister el6Bt aliB' theel chedasts Aot esHotm)a which tfopnaydeaor0f thde
respective second stationary termnal menber 21[err] or 21[err] 15 Dby the
use of 1&ny undemsulrfaner ofvthel printed ddincuitihoardi HOhiagidewhichtaret electriclyment

103" havi il h inted ci it b d 101 i ted
o oy i ohmectad st Shednm HoBscs e ettt a1 it e
ool ed cont act el enobach 6§ Ehe becit Staitnaty forminl Herials Thersh2l:
0812015, ol FRSYRIAA bAth A GitelodRafhck oAb IaRRIEE] EMAURd BT o
lid | Bop %x’éiﬁréle&lél"&'éébe%tﬁ}e‘%@bhﬂysﬁftio][ﬁrg' #8midd1SmeiterSEPVEY 21,

pr ot rudi ng nwardly froman 1 nner surfacé thereof so that 1'n the
assenbligd by the use of any known laser welding technique, said angled contact

q
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element 103' having a resiliency. The printed circuit board 101 is
mounted on the second stationary terminal members 21, and 21, with
the contacts of the printed circuit board 101 held in contact with the
angled contact elements 103'. To ensure firm contact between the
20 contacts of the printed circuit board 101 and the angled contact elements
103" in the assembled condition of the switch assembly A;, the switch lid
1b is formed with a plurality of retainer ribs (not shown) protruding
inwardly from an inner surface thereof so that in the assembled
condition the retainer ribs are brought into contact with a peripheral
25 area of the printed circuit board 101 to urge the latter towards the
switch casing la. Consequently, the contacts of the printed circuit
board 101 are elastically engaged with the angled contact elements 103’
to establish electric circuits between the second stationary terminal
members 21, and 21, and the printed circuit board 101. It is to be noted
30 that the presence of the center opening 10l1a effectively permits the



condition the retainer ribs are brought into contact with a peripheral 25
area of the printed circuit board 101 to urge the latter towards the
switch casing la. Consequently, the contacts of the printed circuit

board 101 are el asticall y engaged with-48e angled contact elenments 103

to establi ﬁlsﬁcbéaﬁ ]tahee}aafwem}fe@wﬁ@maa T 8 PR thok8iboiEh

menbers 21]err] and 21 err he printed circuit bo

noted 30 &hdi Hereeprtheepriated cifeait bohed mledbes xh@tl distuirboghevghpular m ts

t he t ubul ar “beari ng
32 i nt egr ainovierthenbef $he tubulawbédring 3fass therethrough and, hence,
the printed circuit board 101 does not disturb, the angul ar novenent of

the tubular bearing Jhe prism 110" securedre pheseperatingebutton 140 tise
ructure, to . th rism

operating b 5.,substanti al | | ar .in
100 s SR AN SHIEE JBoRiTHEHRre t0, Hhe it 1ohReRa ish theuBEB 1 or

25 the pr oo FURGHHIHATof i1 presepf i thuinR, o 87 ' ARG AR RPhA Such
swi tch assgﬁ%eﬂd\[@&@ néf Bave anfg%s’cfusqeﬁ'@acﬁoagea{e ﬁra%rhgmql h9ggpand an

alternating current power sourc respectiv 3 t'eh

circuit cafhdgre®haitned. It is to be noted thatmetvﬁd\ﬂsfv@ﬁcﬁsés%@hiweﬁﬂ rdre

according to an eighth preferred nbodi ment of the present i hvent i on
shown in FelpctPically tennected with tmtload anidnanhaltelrne¢ingcusyent poweavi ded

with a position indicator, (the neon | anp 100) of the structure shown
M SR i e ettt et
in theyrmuntl ng pl at & Do #Wiighy assem @Wﬂ%‘ﬁi&o%"l%ﬂrﬁw relere
[Esgiigﬁnﬁ)oz eaﬁaietrm6‘##%eﬁa%@aibayeﬁﬁewho%%@“dgs???e&?ﬂéuﬁ et ™
assembly A,p A e?’%"ﬁ c’{%}{{ ég?}riﬂéc?‘&vﬂﬂtihéet P&Bh%ﬁ&c%@ E({E})/e %8n°f the

swi tch asserrb erence WI

L Y 1 s 1 S i
whi ch the indluldimg a mounting plate 104, r>1/1ade of a spynthetm resnr;a OandI 2 °
terminal plate (not shown) insert-molded in the mounting plate 104' and
having the neon lamp 100 and the resistor 102 electrically connected at
one end to the terminal plate is accommodated within the actuator block
30. Since the switch assembly A, is substantially similar in structure to
20 any one of the switch assemblies A; and A;, only the difference will now
be described.

The mounting plate 104' is formed with a round hole 104a'
defined at a substantially central portion thereof, into which the tubular
bearing 32 integral with the actuator block 30 is press-fitted so that the

25  mounting plate 104' can be fixedly mounted on the tubular bearing 32
and, hence, carried by the actuator block 30. At this time, the neon
lamp 100 and the resistor 102 are accommodated within a cavity left
around the tubular bearing 32 in the actuator block 30.

As shown therein, the mounting plate 104' has its

30 undersurface provided with contacts (not shown) that are electrically



bearing 32 integral with the actuator block 30 is press-fitted so that the
25 nounting plate 104" can be fixedly nounted on the tubular bearing 32
and, hence, carried by the actuator block 30. At this tine, the neon

| anp 100 and the resistor 102 are accoM®dated within a cavity |eft

iﬁggﬂdt her R BackRd I .’t‘ﬁae’érigz%%?&fﬁ%é? :fﬁggé Santasts execelgebioallss
faor O™ kel PR brielét o ok eRahEnES 10k, that axe Sieeat angpud to

Fiaod op ortbe respeChv USpaORAKn AU LM PElatiOBRES terniiinl iBRibde®
stationary gEr#haadl1,eReiosdingly, 2Hé $idoh Bidp2100rdhd thecpssdsng Y@%fd}@ neon

| anp 100 and the resistor 102 are 5 electricCally connected wth the second

stati ongry dlectricadly conhecied2ditdr the secondstativhary] terneimadahexders 217 a

manner simlar to that in the seventh embodi ment _of the present
i nventi on. amlis?2lasrespactivelysdnwat mameer simidaweto Hhatbinli thestseventhe

present invenjiqn th of the two swi,tch assenbljes Alerr] results
in a threeSH 08%{“9@2 (iils the presenf 1nvention. Thys, éﬁylsoﬁhe cﬁasﬁh‘éflbbrtggoi ng

nbodi h | b Q_h b d | bad d
The_act uat SevhPEREBEOAE Rt of b8 RredRnt tnBRRHATCERE T 0 Pie, BirogoHeR
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ot ho. ow tisgeniSlieg’y results U MFee blT FREANRGREST | 00 CALE Y 0P S
2 _one qgnd ther eof | Apigih ok oPHERS A oREOBERnRin e Wpktaly De

described with particul ar ref erence s. 21 to 30.

Ref erring thmifogsi0 hastheedDdeddribeshas choantedonytlyeaetwdtor blocki3lkess aki ed
by A conprises a switch nodul e including a generall rect angul ar

box-1i ke swiot umndexgonthe seesaw atotion htogethert with ridw rackoatewdlodds 30 or

exanpl e, urea resin, and openi ng upwardl y. and general |y, rectangul ar
swi toh | i d HowevgBoths DEesani RyEntioniequally Apslies todha switch asspmlyo

pol ybut yl ene, t er epht halyate and_adapt,ed,.t o be nmounted ont he cagy ng | x
Po Lubst andt Br96 BB e BDEcROBRAI AR FTTR AL.E0n $HE thereaty & fiREh
15 preferred embodiment of which will now be described with particular
reference to Figs. 21 to 30.
Referring to Figs. 21 to 30, the switch assembly generally

identified by A comprises a switch module including a generally
rectangular box-like switch casing 1x made of a thérmosetting resin

20 such as, for example, urea resin, and opening upwardly and a generally
rectangular switch lid 10x made of a thermoplastic resin such as, for
example, polybutylene terephthalate and adapted to be mounted onto

the casing 1x to substantially close the upper opening of the casing 1x.

The lid 10x has two short sides and two long sides transverse to the

25 short sides and has two parallel anchor legs 11x formed integrally
therewith so as to extend downwardly from each long side of the lid 10x.

The anchor legs 11x have an anchor hole 1lax defined

therein so that when the lid 10x is mounted onto the switch casing 1x
with the paired anchor legs 11x sliding along associated outer side faces

30 of the switch casing 1x, corresponding anchor protuberances 2x formed



The lid | 0Ox has two short sides and two | ong sides transverse to the 25
short sides and has two parallel anchor legs |I1x formed integrally
therewith so as to extend downwardly from each | ong side of the Iid 10x.
The anchor |egs | 1x have an anchor hol-€0-1ax defined therein so that
when the lid 10x is nounted onto the switch casing |x with the paired
anchor | egstwmnnseadl wyiter ;ide facescobithe switoh cdsingf Ix o 39 to girothedeswi t ch

casing | x, corre ng, anchor protuherances 2x forned two on
each outer osw@,a glezs? from axaengageadnia respechive anghor holes 11ax to
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protuberance 2x defining a guide face 2ax effective to facilitate snDoth

slide of tRgewedoin Rigd28ptherddwowakrdly Dhelined ?ngairo edge of each anchor’he

switch casing Ix and the switch Iid IOx are uni ether to conplete
the toggl e protuberamePx defining angmider facei 2ax afﬂebtwe to fao ithte desmoothed.

Assum ng that, the swtch lid | 0Ox is nmount d oV the switch casing |x
with the a of hpsassociate o leg H?é erea gggom ated anchor

pr ot uber ances 2x, gg s an..ext er na ushi ng,,f or ce. | I | ed t he
anchor I|d Ok to ur HEVitg t"e"?SIPSWE g‘%\ﬂ“{ c]&g‘l L%x e

1+ ot ndOar Segeher B PomH ot oA sl ModuR Y ihCT mhaffiey v@nch *‘*ﬂ -
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| x results in slide of the anchor l'egs || x over the associ ated anchor

prot uber andhe 2wideld tasingndborwithothbeamehes Pes%] ohlsfeqah héd witlppiee 20
into the respectlve anchor hol es 1l ax as the anchor |egs Ix restore to
the origi naissetiated mnaher protuberasceshidx,rantwasrar iexternal pushing forogis t he

switeh cas Iar%)%hed ?o ghé 21%0?101‘ thdh 16x go lugée% g lggigetret%v&ag: < %ersvgﬁcﬁ%ggxlnegt ©

15 1x, the anchor legs 11x expand outwardly against their own resiliency
while sliding along the guide faces 2ax of the anchor protuberances 2x.
Continued application of the external pushing force to the switch casing
1x results in slide of the anchor legs 11x over the associated anchor
protuberances 2x and the anchor protuberances 2x consequently trapped
20 into the respective anchor holes 11ax as the anchor legs 11x restore to
the original shape by the action of their own resiliency. In this way, the
switch casing 1x and the switch lid 10x are united together to complete

the switch module.
The structure in which the anchor legs 11x integral with the
25 ' switch lid 10x are engaged with the corresponding anchor protuberances
2x integral with the switch casing 1x to unite the lid 10x and the casing
1x together is particularly advantageous in that the use of metallic
frames hitherto employed to accomplish the assembly can be eliminated
to minimize the number of component parts and the number of

30 assembling steps both necessitated to complete the switch assembly.



the switch nodul e. The structure in which the anchor | egs
1lIx integral with the 25 switch |id |I0x are engaged with the correspondi ng
anchor protuberances 2x integral with the switch casing Ix to unite the
lid | Ox and the casing 1x together +Siparticularly advantageous in that
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switch casing | x, for accomod ng therein respective termnal bl ocks
and a s§i t @iccommbdating therpirsiréspectivei terarimad biockhandecswifeh ¢lexmbesl
chanmbers 3 and _,, accommopdating a novabl e contact el ement 42x therein. As
best shown4 pogitiomed ingermp t besweepotheoternrinale chambenswd 1and t he
switch casin l,x,that are .aligned with the termginal ch ers are
formed w 1 HOSOMMEdALiR 3 divakle ORIACkElCMERt AORANEIRIR or AP BASHSAOWT

t her et hr ough 1of e . ri i ) ...Fach.of the
t erm nal bgﬁ%' ?éc @rﬂﬁ?%ﬁee%&fbg ﬁ@gf‘% \Pm‘é" 15&t\%ﬁf HWP tqfé;h@esr‘mtﬁgl a8 mer s
3 includes r t ' : X 4 de; an
el ect rocon&gtc?ﬁgg %e‘"li é}l%%@rm eri g}fe{”at%ginigal fdé})irﬁ}geﬁé %gér’\rcﬁ %’“gggeﬁ’é% ly
obl ong 1gheebspaitive tphikePfcneBition hole§dhefar liMssrtibarsbrethfduitk ¥fi oM. and

a washer-nmounted screw 45x havi ng a washer 45ax threadi ngly nounted
t hereon. external electric wihe terninal plate 43x has opposite arns joined
t oget her by means _of a base, one of the_arnms of which plate 43x is

integral |y fornmed 20 Esagh rofa thaptrmainaln hleckss accommodatedi vespectivelpot t om
of the sulteh . mSHATRREAf blihe:% TRNARLE LComL A S TR 4RSS "9 O
plate 43x or 44x, made of an electroconductive metallic material and
15 formed by bending a generally oblong sheet metal to represent a
generally U-shaped configuration, and a washer-mounted screw 45x
having a washer 45ax threadingly mounted thereon.
The terminal plate 43x has opposite arms joined together by
means of a base, one of the arms of which plate 43x is integrally formed
20  with a support tongue 43ax that is laid on the bottom of the switch
chamber 4 with the movable contact element 42x resting on such
support tongue 43ax. The other terminal plate 44x similarly has
opposite arms joined together by means of a base, one of the arm of
which plate 44x is formed integrally with a tongue 44ax that protrudes
25 into the switch chamber 4 with its free end bent upwardly, a fixed
contact element 46x being fixed to that free end of the tongue 44ax.
Both of the terminal plates 43x and 44x are formed with a respective
holes 43bx or 44bx for threadingly receiving the associated screw 45x.
As best shown in Fig. 25, with the washer-mounted screws

30 45x received in the respective holes 43bx and 44bx in the associated



support tongue 43ax. The other term nal plate 44x simlarly has

opposite arns-joined together by neans of a base, one of the arm of

which plate 44x is forned integrally with a tongue 44ax that protrudes 25
into the switch chanber 4 with its freeesgnd bent upwardly, a fixed
contact elenment 46x being fixed to that free end of the tongue 44ax.

Bot h of thtemmeindlplates nd d4xanthe terminal blockd asiet accommodated and

hol es 43bx or ,44Qx,  for threadingly.receiving the assocgi ted screw 45x.

As best shEHeing Fmgpogstlow th?tmetheagﬁweqtb‘cm@@am agoberss 3, rveithi ved
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respective he screws 45x are re respec i've

U- shaped C&éﬂnbd ﬁx the oppeditaetd wgnwoﬁnh@sswet&ﬂ@amdg gxof Wiﬁl FHet ch

casing I x. Wth the term nal plate 44x accommopdated within the

associ at edteremninialalplate 4dkamiccominodatedxiwmiphinndhe 4bsociabedetermiregr al |y
with the taongue 44ax and ext endi ng downwardly froma generally

i nt er medi a¢lka i S fixing tongue 44sxgiosmethintegratlyewituthe tongueddasr hol e

7ax fornmed o surf ce,of a bench t rudin r.dl y roma
portion of af eeﬁfé'éf‘ﬁ&g dowgy sﬁ'@%aﬁﬂtg"fﬂqrﬁ Yntlgg%?gkagebg?

tormindl TO0R Engud o stﬁﬁ‘;erféﬂ hitd < BAEHG Bole) Fhot PRRY ol %re\ﬁﬁoeaf an
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can be acco S by 1 nser are external eleCtric
wire thr Oubditt@ﬁﬁsubstahetmﬂyrmdermediatédfettmﬂﬂﬁh@teﬁmﬁéb@l@amﬂ)%@ %hﬂ the

respective termnal plate 43x or 44x until the bared end of the

el ectric wiheswétodhelsamberst, itodhebehynfiarthe termma/]qﬂlaée 44%4dn positiohe
associ ated term nal ﬂate 43x or 44x and then 20 fastening the
associ ated screw 45xEdectrigeonnectignekban sxternahe 1’10 wiregithsaey: paged

term gl PUAL: 43tmRhat Hlaled 435S 45530, b 5018094 by inserting a

bared end of the external electric wire through one of the paired

insertion holes 5x associated with the respective terminal plate 43x or
44x until the bared end of the electric wire reaches a position between
the washer 45ax and the associated terminal plate 43x or 44x and then
20 by fastening the associated screw 45x to urge the washer 45ax against
the associated terminal plate 43x or 44x to thereby clamp the bared end

of the electric wire firmly. ’
The movable contact element 42x is in the form of a
generally rectangular plate made of a metallic material having an
25 electroconductivity and formed integrally with lateral wings 42ax
protruding laterally outwardly from opposite sides thereof and
positioned adjacent a bottom edge thereof This movable contact
element 42x is accommodated within the switch chamber 4 with the
lateral wings 42ax loosely received in respective V-shaped grooves 9x

30 that are defined in the respective side walls of the switch casing 1x,



of the electric wire firmy. The novabl e contact el enent
42x is in the formof a generally rectangul ar plate nade of a netallic
material having an 25 electroconductivity and formed integrally with

| at eral w ngs 42ax protruding | aterabBy outwardly from opposite sides
t hereof and _ n&fﬁ'{s'tioned adj acent a bottom edge thereof = This npovable
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di sengageabl e fromthe fixed contact piece 46x to close and open a
circuit betopean & hoircatibt befiveeen tthenstationdmt derminabnpladds 43x and 44x,
respectively, de{),endi ng on the direction in which the novabl e contact

el ement 42xespeciivelsy. depending on the diracEiant hiwlgickhe thamewablenpontastl of a

coil spring,41x, ,an.10 ctyuator 40x and an operating button 30x is
utilized t®lemend 4%’&"7756@6fe contact el ement 42x. The nopvabl e contact

el ement 42x has a projegti.ng: I 42bx fQr i pt earal | v ..t he i th and
posi ti onedxnextS topt hé g‘“tgﬂ%%%%ékﬁ%%eﬁgdﬁg,a%ﬂ@ ?ﬂréngoéfﬂsﬁi ng
41x h I ; I ' th
or of ot ng RERRIGEA0 An AR e Aling WuttBH A ISAMINEN 8 BIR I mVele s
end insert ednitatPement Y2ku! Theb@avable dwbact elementtBohak laypmijédtifige

actuator 40x so as to protrude downwardly therefrom so that depending
on the angweat 42bxpdeimiedn integralyatherewitivGand hpositiaidde wextt 4ot the enent
42x can be driven in a_plane perpendicular tgo the plane of the novable

contact 20 mevakihconiacticte e amk dhepeeil isprangedlsthas a dower end
The swi tch sleia e %1 gﬁes n%oggb\ﬁiet%njfgc):(t gl%'nilégé Zg vls)ri/thaﬁlg %Q‘%Jrecting seat 42bx
15  received inside the coil spring 41x, and an upper end inserted into a
tubular bearing 40ax formed integrally with the actuator 40x so as to
protrude downwardly therefrom, so that depending on the angular
position of the actuator 40x the movable contact element 42x can be
driven in a plane perpendicular to the plane of the movable contact

20 element 42x as will be described in more detail later.

The switch lid 10x has a cavity 12x delimited by an upper
surface thereof and a peripheral wall 15x integral with the switch lid 10x
and also has a generally rectangular opening 13x defined in the bottom
of the cavity 12x, that is, the upper surface of the switch lid 10x

25 encompassed by the peripheral wall 15x. The opposite side walls of the
switch lid 10x are formed with bearings 14x positioned on respective
sides of the rectangular opening 13x in alignment with each other. The
tubular bearing 40ax integral with the actuator 40x has an outer
peripheral surface formed with bearing pins 40bx protruding laterally

30 outwardly therefrom in respective directions opposite to each other, each



surface thereof and a peripheral wall 15x integral with the switch lid |O0x
and al so has a generally rectangul ar opening 13x defined in the bottom
of .the cavity 12x, that is, the upper surface of the switch Iid I 0Ox 25
enconpassed by the peripheral wall 15x54Fhe opposite side walls of the
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-54- of said bearing pins 40bx being of a shape simlar to
of an 40bxapivetally raceived inithe respuetive bé@xings 1dserted from below into
t he cavity 12x through the rectangul ar opening 13x with the bearing
pins 5 40bx pivot & geneealdy rectangular haasbéﬂcx\o% theaacthgton 40x that
A general ly re%ngul ar a%i 40cx of the agctuator, 40x that .pr.ot rudes
upwar dl y f ot sr@Bw&xgﬁy o dei regtangular opening dSx in the switglolidhas

d wth.res e abut nent 0dx
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t he oper at j with Jraedt t %%aﬁ Ox. In
the i FI ust lreg ggéginéggdi rnen%u,?1 actuat this %%ﬁ%‘%ﬁﬁ%%ﬂ%é&%ﬁﬁs gﬁtg?lz)é

havi ngi® wWBOkswil/bd desoribed lateribst antially equal to that of at |east the
swtch lid [Ox or that of the 15 swi tch nodule. The operating button 30x

is formed of a ther mfid dwstcshownr isi Riguh, dhe foperatgp baittaBS30%sisn into
a generally cap-1jke configuration openi owpwardly towards the

ac'? uat or 4&@“% exterap@mnh’rgemmaéﬁr é&&i &gﬂ w&@%@%&p nt,

rect angul ag, t ouch nel 30bx _and simlarly. rectangubar-sectjoned
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segnents 30eX an
15  switch module. The operating button 30x is formed of a thermoplastic

resin such as, for example, ABS resin into a generally cap-like
configuration opening downwardly towards the actuator 40x. The
operating button 30x includes a substantially rectangular touch panel
30bx and a similarly rectangular-sectioned peripheral wall lying
20 perpendicular to the touch panel 30bx and made up of opposite end wall
segments 30cx and 30dx and opposite side WaH segments 30ex and 30fx

as clearly shown in Fig. 26.
An inner surface of the touch panel 30bx confronting the
actuator 40x is formed integrally with the actuator rod 32x protruding
25 downwardly towards the actuator 40x and also with a pair of
engagement projections 31x protruding downwardly towards the switch
lid 10x from one of opposite ends of the touch panel 30bx. Respective
portions of the side wall segments 30ex and 30fx of the operating button
30x adjacent the other end of the touch panel 30bx are formed with

30 generally rectangular-sectioned tubular walls 33x having substantially



as clearly shown in Fig. 26. An inner surface of the touch
panel 30bx confronting the actuator 40x is forned integrally with the
actuator rod 32x protruding 25 downwardly towards the actuator 40x and
also with a pair of engagenent prgjsecti ons 31x protrudi ng downwardly

towards the swtch_ . lid I0x fromone of opposite ends of the_touch panel
30bx. Respeylindrical pbwtipisss34x formeed ithereia In adignment wish each ather. of
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structure has is effective to permt the tubular walls 33x thenselves to

def or m easig0x smowhted pnetleemdtdnbidbifx westonc tinosa suppobe ribsub8 exhidn
the switch Iid |Ox with the pivot pins 34x rotatably received_ in the
respect i ve piwatahlg hesaesan-the deprassed and released postiiens with the supposh of
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that ofg pivots. It is to be noted that the tubular walls 33x being of a hollow

structure has is effective to permit the tubular walls 33x themselves to

deform easily so that the operating button 80x can easily be mounted on

the switch Hd 10x with the pivot pins 34x rotatably received in the

respective bearing recesses 16x. It is also to be noted that a portion of

20 each of the side wall segments 80ex and 80£x of the operating button 30x

adjacent the respective tubular wall 33x has a width greater than that of

the remaining portion of the associated side wall segment 30ex or 30fx

and, therefore, when the operating button 30x is mounted on the switch

lid 10x, the bearing recesses and their adjacent parts can effectively be

25 concealed as shown in Fig. 22B to provide an aesthetically appealing
appearance.

Referring to Fig. 28, so long as the operating button 30x has

not yet been pushed, that is, moved to the depressed position, a

lowermost end of the actuator rod 32x integral with the operating button

30 30x is held in contact with one of the abutments 40dx integral with the



t he remai ning portion of the associated side wall segnment 30ex or 30O x
and, therefore, when the operating button 30x is nmounted on the switch
lid.10x, the bearing recesses and their adjacent parts can effectively be
25 conceal ed as shown in Fig. 22B to-gwevi de an aest hetically appealing
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integral wp E@8tch lid 10x so as to rpr_otrude ugward}?rnfrom ypper, %%]seof one

actuator 40x and the engagenent projections 31x tegral”"w
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recesses 16x. An upper surface of the touch panel 30bx of the operating
button 30x battosr 3B¥ 15 formed owith aamanl zecessmBSpibat provides apywisual

i ndi cation of,.the position qf. a rtion of Jthe operatin tt 30x .t.hat is
to be pusheddicatio of the posilonpﬁoat H@rfé%&frtg‘gtq agé%%%"gg‘b“ %@5 atigen
t he operatLgﬁgégusﬁghzon 30x is depressed with an external finger pressure

applied to round recess 35, the actuator 40x is tilted

counterclockui se as VIV bBnstructibhIdesctibyd | Aovs! mﬁfth%hﬁgéﬁ%lﬂgéor

rod 32x integral with the operating acconpani e
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contact piece 47x engaé;e with the fixed 15 contact piece 46x to close the
circuit betmorand recessi 35tthenactvatond0x is tilbedicountexcloekwiseads yiewed id3x

and 44x. Rel ease of the applied finger ressure fromthe operating
but t on 30x Fih A% Byithe: aetuvm of the ketagtpatiod 32x indegralowith gﬁ@ﬁpenazsmgo t he
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In this way,; e novable iecé can be’s
15 contact piece 46x to close the circuit between the first and second

stationary terminal plates 43x and 44x. Release of the applied finger

pressure from the operating button 30x results in return of the movable

contact element 42x to the initial position with the movable contact piece

47x consequently disengaged from the fixed contact piece 46x to thereby

20 open the circuit between the first and second stationary terminal plates

43x and 44x. In this way, the movable contact piece 47x can be selec-

tively engaged with and disengaged from the fixed contact piece 46x by

cauéing the movable contact element 42x to tilt in either direction by the

effect of a pressing force exerted by the coil spring 41x. Accordingly, in

25  operating the operating button 30x, the user can have the sensation of
the operating button 30x being clicked in a well-organized fashion.

Since that portion of the actuator rod 32x which slidingly

engage one of the abutments 40dx of the actuator 40x is inclined at 32ax

downwardly towards the movable contact element 42x, the actuator 40x

30 can be smoothly pivoted with such one of the abutments 40dx sliding



tively engaged with and di sengaged fromthe fixed contact piece 46x by

causi ng the novabl e contact elenent 42x to tilt in either direction by the
effect of a pressing force exerted by the coil spring 41x. Accordingly, in
25 operating the operating button 30xg7the user can have the sensation of
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fromthe switohi idhl0x vorbe fleatede 1 oat ed. According to
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In addition, even the operating button 30x used in the ni enbodi nment
of the prespatatingebuitbon hawveswitpt bnsdulkivent inl ity eabivety,0 thereois agual to
the width of the switch body, that is, the switch Iid |0x, and .

accor di ngl possihdlitgnthah the opevating hutton mayhe txappedhgdfveay during lits
operating surface_. that permts the switch assenbly to be easily and 20

qui ckly nesrgkeaof dmoyesaent ehichle wauldh othgrwine AgSBik 1n aB0LIBINLIRS

specific S(')ﬁeera'.t?oz?foff%ﬁte'svx%téﬁa%g.%&)fjg.e' y cover the rectangul ar openi ng 13x

15 In addition, even the operating button 30x used in the ninth
embodiment of the present invention has a width substantially equal to
or equal to the width of the switch body, that is, the switch lid 10x, and
accordingly, the switch assembly A has a relatively large area of the
operating surface that permits the switch assembly to be easily and

20 quickly manipulated. Also, the use of the operating button 30x of the
specific size is effective to completely cover the rectangular opening 13x
in the switch lid 10x and, therefore, no arcing which would be.generated
upon engagement or disengagement between the movable and fixed
contact pieces 47x and 46x will be visible from the outside. Moreover,

25 even though the operating button 30x is separated from the switch
casing 10x, no charging portion will be exposed to the outside. See Fig.
217.

The switch assembly A can be mounted on the mounting
frame B and is then covered by the ornamental make-up plate C in a

30 manner substantially similar to that described with particular reference



in the switch lid |Ox and, therefore, no arcing which would be. generated
upon engagenent or di sengagenent between the novable and fi xed cont act
pieces 47x and 46x will be visible fromthe outside. Mreover, 25 even

t hough the operating button 30x is separated fromthe switch casi ng

| OX, no charging portion wll be exposed to the outside. See Fig. 27.
The switch assenbly A can be nounted on 43 nounting frame B and is
then covegrgqrigy, bhte ®Cnanental nake-up plate Cin a 30 manner substantially
simlar to that described with particular reference to Figs. 5
to 8C. Altheugiougfe tpresentsimventiorenhbsnbeen describedcinbed in
connection with the preferred enbodinents thereof with reference to the
acconpany icognectianngith the ipreferred emhasdiments thereof sith xefprencedo she

nodi fications are apparent to those skilled ip the art, Such changes

and nodi f aegempRRENg dragangaddt 35 ok bes noked warlus changespends

e PrESChabetosy o S5bhneih BY dhilce WARBIH e AR U Shbbelonar 1 s
CLAIMED | 3nd modifications are to be understood as included within the scope of
the present invention as defined by the appended claims, unless they

depart therefrom.
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1. A switch assenbly characterized by conprises: a generally
rect angul ar boxlike switch housing having a generally rectangul ar opening
defined therein and al so having its i nteri or divided into at |east first
and second term nal conpartnents and at ast one 'switch conpart nent

I nternedi ate between the first and secong term nal conpartnents; ]
act uat or e\EAT ISCLAIMED/Pper portion and pivotally accommdated wi t h| n

the switch conpartnment with the upper portion exposed to the outside

t hrough the, rect anguldeswitphnassembly charactettized bycomprizesng supported in

the swi tch housing for_angul ar novenent between two_ operative positions,
at | east one fiagenarallyorectgngalariboy- hkemtclab@usmghamng eogatierallyt hi n

the first term nal conpart ast qne second statiaqnary

team'hnal nksftans d@bmaamg@emeéoﬂgerw; B X alse h@mmémemr dmdpdrt ment
moans. acoHECRE AERSH BIEh A SR COURMLTODORTERERA A Bt JeARLORed i ¢ h
LT e (oY RehOERb ek e IidTEBate DR Wekh|the AAREHA SbedfiF Rorcfid1d

W re; co,ﬁgg tgonnector means accommodat ed W|th| n the second
term nal conpartnment and connected with the second stationary term nal

nmenber, said segandctoatectelemmanhadnggant ivppead gortican exd epivdtaliyect ric
connectlon with another external electric wre; a novabl e cont act

menber havacrg)mmmd&ﬁe mﬂmxathe siwdbeh sempaanﬂmm wumazhm epper portiohy
connected with rst s (i)Hary téw m nal sai d novabl e cont act
menber bei ¢%P e ough rtqmmngosa;ﬂ wetwator

gtr)]\g/ggggt Wlb? Vﬁﬁ%@t ﬁq@g%&gtg@? i n' £he s tc\ﬁn %lehrfge Vaalgglu a%ox?zto%gxtn n'tece s
between two operative positions;

at least one first stationary terminal member accommodated
fixedly within the first terminal compartment:

at least one second stationary terminal member accommodated
fixedly within the second terminal compartment and having a fixed
contact piece secured thereto;

a first connector means accommodated within the first terminal
compartment and connected with the first stationary terminal member,
said first connector means being utilized for an external electric
connection with an external electric wire;

a second connector means accommodated within the second
terminal compartment and connected with the second stationary
terminal member, said second connector means being utilized for an
external electric connection with another external electric wire;

a movable contact member having a movable contact piece secured
thereto and electrically connected with the first stationary terminal
member, said movable contact member being accommodated within the
switch compartment for pivotal movement between an engaged position,

in which the movable contact piece is engaged with the ﬁxed contact

)R ll IIII



- 60- pi ecemwsﬁeng”BﬁiR laceSit between the first and second stationary
term nal e ]E i sengaged position in which the AT nt-act
pi ece is di U m he fixed contact.piece to open JthE® EFEEHAS BEEN
a generally elongated spring el enent hgg-ng upper and | ower_end E Dons

menber for NG ) QRS IATREHE hedeRB: CHAcHHRt: 2R secaparia BoBary ERETAb ! o

oencral 1y r dne BuiRs Moyl riE e dRd Bieiolcin BHiEh 168 el aBle beilBet misee e
neral |y r EPAHHirar ¥ _ _

osi i ons. SR GIGERRL By (HE R EhitacE biVTE Yo SFRIERR crcklf, P e ual "to or

equal to the widtg ?he&ﬁﬁy%ﬁgﬂeﬂ%ﬁiﬁ@el%@nt havi?ﬁe@pézeéﬁ& l&ﬁglrJ ginr(]ig

engagenent nail fornmed at™ each of opposite ends of sw tch

sai d engageqwrtions retained respectiedlychie this actudtor elemait anddhsimovableng
engageabl e with correspondi ng engagenents forned in a frame structure
being utili zentact menn%lee fonidrivingsthenmioyable gontantomembewint nespantsediogh
the frame structuyre; ) ang égaerein the@iwitch E}gusing as a pair of
bearing | ugdheadivatal motionesfithe peuatorielement: hetweanable wprraiveng
upwardly from ap I nternmedi ate portion of the correspondi ng | onger side of
t he rect anglﬂoéfl lgﬂﬁ’pe of the switch housing with the bearing groove in one

bearing lug held jn S.0- i I j |
groove in the ot _hderg ggir’?ﬂrg %%‘%f‘:m?ﬁie%p ré'??ﬂ?\l&ab%l?@gﬂ \#é{séhaﬁggi ?ﬁ%{'#@%de
val | - segmentgowhtéd ondledswitR haRstisihy Tor Bﬂv‘iﬁ? the dfeuat@elemditbetweean
housi ng, enclose the bearing |lugs, and the actuator elenent has nating
engagenent s ther nepexatiegr gositioisr esaidh dperatingagbution whakingheaopeidthi ng
button so that the actuator_ elenment can angularly nove together with the
oper ati ng bétbstantiallmeqnal ta er egual tathe widtheobthe switady bonsing; and
t bei h that th t uat I t | vot rel at ] th
g\rM_r ? Qﬁeﬂﬁﬂsi ng{ ngatsllé%st on% enga%e%e#tan% foenggg rz]a.t e%%?l o'ot1 o\i)%osgt% eandsvoef t&l% ©
switch housing, said engagement nails on the opposite ends of the switch
housing being engageable with corresponding engagements formed in a
frame structure being utilized to fit the switch assembly to a support
surface through the frame structure.
2. The switch assembly as claimed in Claim 1, characterized in
that the number of each of the first and second stationary terminal
members is two and the movable contact member comprises two
movable contact bridges electrically connected with the two first
stationary terminal members, respectively, and adapted to connect the
two first stationary terminal members with the two second stationary
terminal members, respectively, when moved to the engaged position.
3. The switch assembly as claimed in Claim 1, characterized in
that the number of the second stationary terminal member is two and
the movable contact member has an additional movable contact piece
secured thereto and that one of the movable contact pieces is engageable
with the fixed contact piece of one of the two second stationary terminal

members when the movable contact member is moved to the engaged

|




- 60a- 2. The switch assenbly as clainmed in Claim1, characterized
in that the nunber of each of the first and second stationary term nal
menbers is two and the novabl e contact nenber conprises two novabl e cont act
bridges electrically connected with thél-nwo first stationary term nal

Cormnal PERDIPS i beritheltabEomovaby FiRtads BischS s taaiable %ri?ﬁyh
! Ly e .
bl y T¥ ARE BafPH A iee o ThE BIRGE BT PRE b Eeoolid stationary il 0
second St?ﬁéxl%w vtrpém‘ﬂﬂ mFABK coritdctafher® Vel 19 ﬁwm@hgag&?er has
novab 0

an additiona e contact pilece secured thereto and that one t he
novabl e cg&ggﬁ@npi eces i s engageable with the fixed contact piece of one of
the two second stationary term nal nenbers when the novabl e contact nenber
i s moved #o the engdDhd switch assembly as claimed in Claim 1, characteritéd in
position and the other of the novabl e contact pieces is engageable with the

o & e ohe Hevauiar Seseiey bisteronary weamnal

“posi tion. _Iﬁemtb_ersrgg R ag\%‘o &%nﬁg@%q’élt}%ei&ag _61‘?1??1@56@1%@?3&%3 3130_

g FZ&?E?&? thesdd) Q_ﬁ?&éﬁﬁenﬂﬁgﬁﬁlﬁﬁﬁ%@f&gf flerhBy Eﬁ‘%f?i’égéégpiﬁ Sﬁgqvfét’?i%'é :EZ
1 Faﬁéaéwgfrlxggg% %@%@l&?t O?fr%eg@?d‘mgﬁ?tﬁofmé %6 HYs @Xﬁ%ﬁg}f

bridges electric ITst statronary term
nmenbers, temReRAl neembers, respectivdlje switch assenbly as claimed in daiml,

characterized in that said operating button has a w ndow defined therein,

and that Bhere The switch assembf’y as claimed in Claim 1, characterized in
that said operating button has a window defined therein, and that there
is further provided a light emitting position indicator electrically
connected between the first and second stationary terminal members,
and a prism carried by the operating button with a portion thereof
positioned in said window, said prism having one end aligned with the
position indicator through the window.
6. The switch assembly as claimed in Claim 1, characterized in
that said position indicator comprises a printed circuit board having a
light emitting element mounted thereon and contact elements one for
each of the first and second stationary terminal members, said contact
element being electrically connected with a corresponding terminal piece
formed on an undersurface of the printed circuit board, said printed
circuit board being carried by the switch housing with the contact
elements resiliently held in contact with respective portions of the first
and second stationary terminal members.
7. The switch assembly as claimed in Claim 6, characterized in
that said position indicator comprises a mounting plate having a light
emitting element mounted thereon and also a terminal piece protruding

outwardly from the mounting plate and electrically connected with the

L]




Is further provided a light emtting position indicator electrically
connected between the first and second stationary term nal nenbers, and a
prismcarried by the operating button with a portion thereof positioned in
said wi ndow, said prism having one enth2digned with the position indicator
t hrough the w ndow. ., .6. The gwitch assenply ,as claineq in Caiml,
char act er ihlzg ti gougkings glemand 1a8d pndesitor hawing segeaepai sonBeetadc ui t

Sﬁir?orhaé% chrichfly’ sfith thad1é l%@ﬁi&ﬁ‘é&”t ém%hhree"%niﬁ%n&%?g?@fe ?%a%d”‘_e”tls
o1 oce. f or reHCRCRR SRABE el BRAPRY I\ 2T hoard, sard print ed

ci roui t bogrd being. qaid 4 @fhchiaddafl SCHaNBE HOCTAID 3, BRaPACEEfdSLETeN! o

resiliently held in contact with respective portions o

second st afhisgadd dperating bEbe as o window defiied thelreih, 2R tRAY tiére

claimed in Cdaim6, characterized in that said position indicator conprises

a nount i ngisplfarthéavpngvided ghtlight témitdirg epesitiom untdidatore edertrivallyal so a

termnal piece protruding outwardly fromthe nmounting plate and

el ect ri cal ¢onnegiedcbetwegnthenfirst and second stationary terminal members,- 62-

light emttingg el epnent, and resi stor havi ne end, connected

el oct ri cal APduac RTISE ¢atied iy (thengperating (Duttan Hath s RoTton: Haereof

electrically.coupled w th the,spring el.enent. .8, he swi t. ssenbly

s ol a necPtsititid i S WA S08 FrSHR Bavide eng end, DignlivnEh ST

w ndow defy @i&xpﬁ{cﬁ}cﬁt ﬁ%q@tﬁ@%ﬁ b@ further provided a light emtting
erectr s fle ’

posi tion indl cator connec bet ween the first and second

stationarygterninal THeektchadetbily selaphedssn @hihga, @hﬂf@cﬁ]tbﬂﬁea%t on

with a portion thereof positioned in said wi ndow, said prism having one end
al i gned withat seid position inditatar @oniprisesla primted raiosuitboard havinglbe
switch assenbly as clained in daim8, characterized in that said position

i ndi cat or Bghpremiiding element mounied thexeon and regniact elements one for
each of the first and second stationary terminal members, said contact

element being electrically connected with a corresponding terminal piece
formed on an undersurface of the printed circuit board, said printed
circuit board being carried by the switch housing with the contact
elements resiliently held in contact with respective portions of the first
and second stationary terminal members.

10. The switch assembly as claimed in Claim 8, characterized in
that said position indicator comprises a mounting plate having a light
emitting element mounted thereon and also a terminal piece protruding
outwardly from the mounting plate and electrically connected with the
light emitting element, and a resistor having one end connected
electrically with the light emitting element and the opposite end
electrically coupled with the spring element.

11. The switch assembly as claimed in Claim 1, characterized in
that the switch housing has four corner areas removed by cutting in a

direction heightwise thereof.

T

12, The switch assembly as claimed in Claim 1, characterized in



light emtting el enment nounted thereon and contact el enents one for each of
the first and second stationary term nal nenbers, said contact el enent
bei-ng el ectrically connected with a corresponding term nal piece formed on
an undersurface of the printed circuit 9dard, said printed circuit board
bei ng -car r ithéittthe dwiteh howsinguwonnorises h switcls did ofa generally vecaigilant | y
held in contact with respective portions of the first and second stationary
ternmi nal noapelike Q@nﬁgurationTmngsavisdechmm yofaa generadly irect@nguias,
characterized [n that _said positjon |ndigcator conprises_a unting plate
having a | icgm-ilirm @Qmﬁgum@%nsmmfsg Hd hasdngholura tﬁr&?@rnﬁhﬁmlegs ece

e Tl T R b S R B B
e s e
aSsen ) 2k Lol Ry B2 0hereaEh, BadbbmENED B0

12. clpmged ixtthasurebdporaiing| atdiit holeSlinl thd anehat debe wiiearithd

i
-63- that the switch housing conprises a swtch |id of a generally

rect angul arsweiphllikis monfedrat theswitthecasing ¢b theselby uwifitetlgeswitehllyd
rectangul ar cup-like configuration, said switch |lid having a plurality of
anchor | eganhthe isavitely caaingtagethen| e defined therein, said switch casing

navi g3 S eSPOl iy Huhcty O anERe BISLURELSPes, [ Mo A TSLe oo
mount ed on GG Sas 8 RO EiabPes s AR CSorRRE A1GE T Moitinirfhe i i
cesi 19, Lo9sipetepdittng soqbdiTeg AT snSERs oyl Sy 1 Smbied
al | owi ng t lyn tlee sodbeldagimganchor leg to slide thereover as the switch lid
s mounted 14. The switch assembly as claimed in Claim 6, characterized in

that said switch lid has a pair of bearing lugs formed integrally

therewith so as to protrude upwardly therefrom in face-to-face relation

and positioned on respective sides of the rectangular opening, each of

said bearing lugs having a bearing groove defined therein, and that said

actuator element has pivot shafts formed integrally therewith so as to

protrude laterally outwardly therefrom in respective directions opposite

to each other, said pivot shafts being received in said bearing grooves in

the bearing lugs to allow the actuator element to undergo a seesaw

motion about a common axis aligned with said pivot shafts.

15, The switch assembly as claimed in Claim 14, characterized

in that mating dowels are formed integrally with the respective bearing

lugs at a location within the associated bearing grooves and below the

pivot shafts.

16. The switch assembly as claimed in Claim 12, characterized

in that said switch lid has an actuator rod formed integrally therewith,

said actuator rod having a lower end engaged with the actuator element

I



on the switch casing. 14. The switch assenbly as clainmed in Claimé6
characterized in that said switch I[id has a pair of bearing lugs forned
integrally therewith so as to protrude upwardly therefromin face-to-face
relation and positioned on respective sigdgs of the rectangular opening,

h of [ ' I havi b d th d.t hat
Sai d act uat 5o dreshe 148 rpe‘i‘%ﬁ?@%a;f&ﬁ'g vhebor i mugobed tions el thesgoss o

trude | ate f t di t te t
ach ot her . Tetie b ShERRAIACI N Pecei ved | n sald bear i ng grooves in-the
B SR o ot AN lorf T Pl 46" G JHE S0
as clal med if (el 0 phir OTHAGIGE resbsded bR 'demidd i IHE! SwRER 1l P4

integrally with the Tespecti aring lugs at a location wthint

associ at ed beratiow adjacerdsormnef dposite dredstiverieof baid thatithe operatlf[Q %xﬁi"" tch
assenbly as clained 1n Caim112, characterized in that said swtch'lid has
an act uat or that the n@pbltatu@rblllﬂtpnt imcladies hbearing guinsatformedd integradlya

| oner end engaged, Wi th the actuator elenent

-64- to dri tgerw ¢ ap taprotadspaveandly inrespective glivestiensiconfronsing

t hereof rel at.i ve t t switch |id. w fch assenbl

cl'at mod | n Wikoeach ‘GtheF do lgnuientwitheagh ottt Seih fpREsnEgebyEDn o

her oof and PR %ﬁ@ﬂgépdeﬁaﬁﬁr%%%%?idf}%@hdﬁ?e BB B BBk Gl

bearing pin Eﬁéqﬂgniﬂ% ¢8éydsl Y therewith so as to protrude inwardly in
respective rectlons rontlng wi th each other in alignnent with each

ot her, -sai d18per ati ng The seftcheagteniblyiedidithdd én ﬂldxﬁh 12I éhuté&te&i@d
beari ng pins pivotal I(é received in the bearing recess. :
swi t ch asseimlthadssaidaioperating Gutiton eas abaeast @mez englajgenimt paoﬂectmn

operati ng bgtton has atlieast one engagenent projectia
ormed integrally therewith so as to protrude towards the switch lid and

the switch lid has a hook formed integrally therewith so as to protrude
towards the operating button, said engagement projection being engaged
with the hook to restrict the angle of pivot of the operating button.

19. A switch arrangement characterized by comprising at least
one switch assembly as described in any one of Claims 1 to 18, a
generally rectangular mounting frame having a generally rectangular
mounting opening defined therein for supporting the switch assembly,
and a generally rectangular ornamental make-up frame having a
substantially rectangular window defined therein; that mounting frame
includes a rigid beam formed integrally therewith so as to extend along
one of opposite side edges of the mounting frame adjacent the
rectangular opening and a flexible beam formed integrally therewith so
as to extend along the other of the opposite side edge of the mounting
frame adjacent the rectangular opening, each of said rigid and flexible
beams having at least one engagement groove defined therein for
receiving the engagement nail; and that said switch assembly is

mounted in the rectangular opemng with the operating b button exposed
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formed integrally therewith so as to protrude towards the switch |id and
the swwtch |id has a hook forned integrally therewth so as to protrude
towards the operating button, said engagenent projection being engaged with
the hook to restrict the angle of pivot of the operating button. 19.

A switch arrangenent characterized by conprising at | east one switch
assenbly as described in any one of dare~1 to 18, ‘a general ly rectangul ar

mount i ng fr soethegitside i ng_al def| ned
therein for supporting ttﬂgﬁg i@gée‘?}%?ﬁww&é}@ @5311?

or nament aI upcenembmam:nmha ned
t herei n; g;t nmounting frane incl udes arigl g&ge{z}i@nﬁc?& d?{gﬁa\n i\ﬁ {7
therewith s®eamso extend al ong one of opposite side edges of the nount i ng

frame adj acent the rectangul ar opening and a fl exi ble beam forned
integrally therewith so as to extend al ong the other of the opposite side
edge of the nounting franme adjacent the rectangul ar openi ng, each of said
rigid and fl exi bl e beans having at | east one engagenent groove defi ned
therein for receiving the engagenent nail; and that said switch assenbly is
nmounted in the rectangul ar opening with the operating button exposed

-65- to the outside through the rectangul ar window and with the engagenent
nails received within the engagenent grooves in the rigid and flexible
beans.
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