-1- SELF- RESETTI NG PUSH SW TCH The present invention relates to a push
switch, nore specifically, “-xto a self-resetting push SwzgggggxﬁEzﬁn be
assenbl ed easily and efficiently. Conventional self-resett ' 4
swtches are shown in, for exanple, Denpa Shinbun " Speci al Edition
on.Swi tches" (issued on WMarch 24, 1980), and . "The Latest Audio ’
Encycl opedi a" (published by Radio G jutsusha). The prior art shown in these
publications are switches which are operated vertically relative to thefg
mai n bodi es. Anbng swi tches having this arkangenent, the single actingiiype
and the interlocking type, | spir-RESETREINGAPUSN SFTou t ches form a bl ock™
structure, are well-known. Amsisitlentiemtinbdoimtbuddaamb/pes conpri ses

novabl e contacts noving as a push button noves, and a housi ng hol ding the
push button and accommpbdating stationary contact nenbers as well as a

spring for limting the range of novenment and for returning the push

butt on. -2- In the above-described prior art, it has recently been
regarded as of inportance to reduce the size and weight of switches in

The present invention relates to a push switch, more
specifically, to a self-resetting push switch that can be

assembled easily and efficiently.

Conventional'self-resetting push switches are shown in, for

example, Denpa Shinbun "Special Edition on Switches" (issued
on March 24, 1980), and "The Latest Audio Encyclopedia"

(published by Radio Gijutsusha).

The prior art shown in these publicationé are switches which are

operated vertically relative to their main bodies.

Among switches having this arrangement, the single acting type

and the interlocking type, in which a plurality of switches form

a block structure, are well-known.

A switch of either of the types comprises movable contacis moving

pu_sk \nlhm PusL

as a swé%i%rfeé moves, and a housing holding the grfq?h—rod-and

accommodating stationary contact members as well as a sErigg for
Fus

limiting the range of movement and for returning the saé%i?—;eé.



order to make them nore applicable to actual nounting or assenbly by the
users. *Therefore, manuf acturers have inproved the | evel of
reliabrity and operability. =~ Consequently, however, the total nunber of
t hé component parts has increased, and the efficiency of assenbly by the
manuf acturers is |lowered. Wen |low efficiency of assenbly-is conbined with
_increége in material and | abor cost, the prjces of products may increase,
and thi{s may weaken the conpetitive power “the manufactures in the
i nt er nat i onaknnbhkeaboThedpsesivdd ippivt ia@it, S qt t YN o] [

more of the above-described probleégﬁ An advanfzgggof%gegrg?egkg ggggrded
enbodi ment i 85t @f piBpPEGancsekd- redeicel ng Pt esWndheWadte 15 A M &N 1
di spense with screws that may increase the total nunber of conponent parts
or a sol deri PEAPF dee iakeh fhemuyore@ppdieabhe tot & tudINiun®iingS88 MV Yemp1y
processes, agg whose various conponent parts are inserted into others
utilizing theYridi§ |Us8f@ of the materials they are formed of, thereby

enabl i ng easi-er and nor.e -3- efficient assenbly w thout degrading
‘reliability and
Therefore, - manufacturers have improved the level of

reliabiity and operability. Consequently, however, the total
number of the component parts.has increased, and the efficiency

" of assembly by the manufacturers is lowered. When low efficiency

of assembly is combined with increase in material and labor cost,
the prices of products may increase, and this may weaken the
competitive power of the manufactures in the ‘international
market..
The present invention sets out to mitigate one or more of the
above-described problems} |

S An advantage of a preferred embodiment

is to provide a self-resetting push switch whose assembly can
dispense with screws that may iﬁcrease the total number of
.component parts or a soldering process that hay-increase the
total number of assembly processes, and whose various component
: pafts are inserted into others utilizing the resilience of the

materials they are formed of, thereby enabling easier and more



operability. According to the present invention there is provided a

sel f-resetting push switch conprising: an electrically insulating housing
having a bottom surface defining a closeg end to said housing, and an open
end apposite said closed end, and firsi ®nd second pairs of opposing inner -

wal 1 surfac L N - | surf . paj b g ves
formed on rgggg?ﬁ% o%egsé%@’gg gw???lt&mpa?re %fcf%jb%gs?#\%]'?%ﬁg?i\%éﬁ I LR%;.
surfaces; apserapfhfEpove forned on at |east one of said second pair QLﬁ'

sai d opposing inner wall surfaces, said second groove having a projectfdn

formed therein;, Roébr@ingt b €RA’ PreseheCinbeRteoh"tRkrad 15N pRovidkasa d
first grooves; a push button having an integral sliding sleeve defining a

| ower surf asel faneséttshgapdsheswiitdchvgopeisdngact pieces projecting
outwardly fromsaid sliding sleeve, said first .novable contact piece being
capabl e of conang eéXectricdlly cinsadiating oubingsthasrimgorear boteomact
pi ece, said sliding sleeve having at | east one engagenent piece engageabl e
wi th sai d pserfaceodefinkng gaiclosedoend)rin\eaid howsingpnand apyvopem of

t he push button away fromthe closed end of the housing;
end opposite said closed end, and first and second pairs of

opposing inner wall surfaces extending 'f-rom said bottom
surface; |

a pair of first grooves formed on respective ones of
said first pair of opposing ihner wall surfaces:; \J

a second groove formed on at 1eaét'one of said second
pair of said opposing :_I.nne:f: wall. surfaces, said second
groove having é projéction formed therein; |

a first stationary contagt piece inserted in one of said
first grooves:;

a push button having an integral sliding sleeve defining
a lower surface, and first and second movable contact
pieces projecting outwardly from said sliding sleeve, said
first movable contact piece being capable of coming into
sliding contact with said first stationary contact piece;
said sliding sleeve having at least one engagement piece
engageable with éaid prﬁjection within said second groove
to iimit upward mbvement of the'puéh button away from the
closed end of the housing; |

.a,spring interposed between the bottom surface of said
housing and the lower surface of said sliding sleeve, said
spring urging said push button in a direction which causes

a part.of said'push button to project'dutwardly from said



' .
: : : : d the

a spring interposed between the bottom surface of said housing an _

Iomgr sgrface'gf said sliding sleeve, said spring urging said push button

'n a dkrection which causes a part of said push button to project outwardly

fromsaid  -4- housing; and a frane haryi4ng‘ a__ga:c_r _of co_nductlve Sggond

resilient fixy | £C and, integral with sai I Xi ng pieces, a

stati gnary cgir%?%ct %’i Sa(?‘g | ocated in the other of said first grooves and

el ' ipainfe Havdiio LUUact M th said second novabl e contact
g?ggteﬂ,'@sgr dC?Tarf“é flbei ngﬂééﬁp LS &S i%ﬁi. pv?‘%{ﬁ‘%v&;%?e%;}e%di Sﬁspg?emd ol
that said paipleties;Ondhg) i U% 1854 +R Nigaltige! Pl & _

opposi ng side portions of said~housi ng%i&f? Vj\heg‘%%%%u :;t(??'ﬁ;ﬂshgtﬁllaﬁ%’é’;\:?g
co-operate wstationalry icontacts pleical 9 t%fdei he

pl atg. Such a self-resetting pu?ﬁ' swi.tch advant ageou%y %pé’?gtsgg' rﬂﬁ?é"

fol | owi ng magmepvesNoamd| cppablle reF2RomisdNt Hitto pis‘i‘i%?.{%:a ec&ﬁﬂs%' ”@ﬂ:rfat act

. : . 0 <
with the corresponding stationary contact pieces. Wen pus a
pushed down &8&fAnsecond moveblef contastr pieceonealdfl EhamaD Yallhg coupled

to an upper portionl‘ of said housing such that said pair of

3

conductive énd resilient fixing pieces are disposed on

opposing side portions of said housing and wheréby said

fixing pieces can co-operate with 'a hole in an associated
‘\_/ plate to mount the switch in said plate.

Such a self-resetting push switch advantageously
operates in the following manner. Normally, the movable
contact pieces are kept in contact with the corresponding
'stationary contact piecgs. When the push button is pushed
down against the force of the spring, one of the movable
contact ﬁieces is released from its contact with the
-associated stationary contact piece, thereby disco.nne'ct:l.ng
the electrical connection between the two stationary
contact pieces. Thereafter, when the force applied to the
push button to push it down is relea_s'ed, the force of the
spring causes the movable contact pieces and the push
button to .ascend to return to their normaJ. position.
Following this action, the two stétionary contact. pieces
are electrically connected with each other through the
movable contact pieces, and the circuit is closed.

One of the two stationary contact pieces, more
._ specifically the second stationary contact piece, is formed _

to be integral with the pair of. conductive and resilient



contact pieces is released fromits contact wth the associated stationary
contact piece, thereby disconnecting the electrical connection between the
two stationary contact pieces. Thereafter, when the force applied to the
push button to push-it down is released4&tre force of the spring causes the
novabl e cont act gieces and the push button to ascend to return to their

normal positi®ing Biecerng Thereforrsn gnownrding Q%9 dharthe Red¥: of; Bces
are electric I% connected w th each theg through the nmovabl e cont actys

pi eces, and’ERECHS cHan | P& Eégbfefﬁg of Fﬂé‘q(i\/\ptg’teat FMWE%H&CP“d

i eces, i fi I h d_stat,i - t pi i dt
e i eqr ol Ter L REens FhToar BBRARE: A P i piedt Flea' for Ry 1°
pi eces. 'ngﬁg@reo_gﬁgqg§a§gg fs@r?w?the body of a vehicle can be achi eved

t hrough the conductive an I Ten I xi ng pi eces, and the contact piece
need not be fixed to the body by screws.



-5- The acconpanying drawi ngs illustrate one enbodi ment of the present
invention, by way of exanple, and specifically Fig. 1 is an expl oded
perspective view of a self-resetting push switch; Fig. 2 is an enlarged
vertical section of a waterproof cap; Fig. 3 is an enlarged vertical
section of -an assenbly in which novabl e contact pieces and a spring are
mounted on a sliding sleeve; Fig. 4 is an enlarged vertical section of -
anot her’;assenbly in which a stationary contad -pi ece and a pair of
conductlive and resilient fixing pieces are nounted on a housing; Fig. 5 is
an enl arged and expl oded vertical section of the assenbly shown in Fig. 4;
Fig. 6 is an exploded view of a nenber including the conductive
and resilient fixing pieces; Fig. 7 is a plan view of the push switch as a
fini shed prOﬁHEtaccoméinJa&b &rh§1ﬁggﬁtlfbger¥tgwog%téﬁb&&@ﬁbﬁﬁ‘k?hthe
shown in Fig. 7; Fig. 9 1's an enlargéd section taken along the line A-A

shown present invention, by way of example, and specifically
Fig. 1 is an exploded perspective view of a self-resetting

push switch;

Fig. 2 is an enlarged vertical section of a waterproof cap;

s :
Fig. 3 is an enlarged vertical section of an assembly in
which movable contact pieces and a sprinq are mounted on a
sliding sleeve;
Fig. 4 is an enlarged vertical section of another assembly in
which a stationa:y'cdntact piece and a pair of conductive and
resilient fixing pieces are mounted on a housing;
Fig. 5 is an enlarged and exploded vertical section of the
P '

assembly shown in Fig. 4;

Fig. 6 is an exploded view of a member including the

conductive and resilient fixing pieces;

Fig. 7 is a plan view of the push switch as a finished

product;



in Fig. 7; Fig. 10 is an enlarged section taken along the line B-B shown in
Fig.«7; Fig. 11 is an enlarged section taken along the line CC shown in
Fig. 8 and Fig. 12 is an enlarged section showing a state different from
that shown in Fig. 11. A push switch according to one enbodi nent of the
present invention mainly conprises, as shgwn in Fig. 1, a housing 11, a
first stationary contact piece 2, a novabl’e~contact -nmenber including
novabl e contact pieces 3, push button 4, a spring 5, -7- a frane 622¢ -

i ncluding a second stationary contact piece 63, and a waterproof cap 7. The

housing 11 h Ngi ] at i hase 1 which is formed by nolding plastic

mat eri al , as%‘gﬁgvmaq ?%Lgﬁal sé.pf,l AP0 ofThBenBushngw hichaghewe | os Fd-gand;

angul ar cylindrical configuration with a cavity 12 defined by two pairs

of opposing inner wall surfaces 11A and 11B. One pair of opposing inner

wal | surfaceg; 1A have groove A and. 12B forned thereon. Gooves 14 are.

fornmed on thelg#her pga?rir9 eg'fq'ao%%&o%i%egc?hﬂ%?t%ﬂ’ alergclle 11 gne A-A shown
in Fig. 7;

Fig. 10 is an enlarged section taken along the line B-B shown

in Fig. 7;

Fig. 11 is 1 i ' - 1i et
g. an enlarged section taken along the line C-C shown

in Fig. 8; and

Fig. 12 is an enlarged section showing a state different from

that shown in Fig. 11. |

A push switch according to one_embodiment of the present
invention mainly comprises, as shown in Fig. 1, a housing 11, a
first stationary contact piece 2, a movable contact member

push

including movable contact.pieces 3, epaaﬁfiea—sed 4, a spring 5,



and they have projections 13 forned at an internedi ate hei ght of the
grooves 14, each projecti-on 13 having a sloped surface and a hori zontal
surface. A pair of engagenent holes 15 are forned through upper portions of
the housing 11. The first stationary contact piece 2 has an engagenent paw
21 engageabl e wit'h an engagenent stepped portion 12a of the groove 12A .
formed on the inner wall surface 11A of the housing 11. The stationary
contalt, piece 2 is jnserted into the housing 11 by bringing the paw 21
i nt o"g‘ﬁgageﬁmﬁﬁa%t i Idingo R ffgpnés%ﬂgmn?w FFQptact Bi@ce163A poden
portion of the contact piece 2 allows a |ead to be extended therefrom One
of the novadft NS cf:agi ices 3 is capable of coming into sliding contact
with the first stationary contact piece 2, and -8- the other with the
second stationary contact piece 63. The novable contact pieces 3 are
f ornmed of qgﬁonguctLve ﬁnd el astic material, and they have a flattened and
p

t \
i nverted V-Shap8°US+RE pknPadt A8n ssating| 258 Ji sREch i fpsmed by
i nt [ 1 'tp I ti f th 4 d ided with
Integrally w a a.lower portion o . and provi ded w a :
roj ection "b%ﬁ{l&‘@. p’?‘ﬁé\éeﬂrﬁvﬁ%{%r a5 WRedn3FLg%. di spb S Pn such a
ol i dl h h 5 of th I 41
rranher as. tﬂ)grq{ggts icr)'xugt WE}r1 ¥1alts r%UQClnoOstg 92,, Oamt;u'iasr e%\gzel inai:aiscal
configuration with a cavity 12 defined by two pairs of opposing
inner wall surfaces 11A and 11B. One pair of opposing iﬁner wall
-surfaces 11A have grooves 12A and 12B formed thereon. Grooves 14
are formed on the other pair of opposing inner wall surfaces 11B,
and they have projections 13 formed at an intermediate height of
the grooves 14, each projection 13 héving a sloped surface and a

. horizontal surface. A pair of engagement holes 15 are formed

through upper portions of the housing 11.

The first stationary contact piece 2 has an engagement pawl 21

_ engageable with an engagement stepped portionl12a of the groové

12A formed on the inner wall surface 11A of the housing 11. The

‘\/ sta-tionalr‘_._r contact piece 2 is_-inserted into the housing 11 by
bringing the pawl 21 into engagement with the porfion 12a, as

shown in Figs. 4 and 11. A lower portion of the contact piece 2

allows a lead to be extended therefrom.

One of the movable contact pieces 3 is capable of coming into

'sliding contact with the first stationary contact'piece 2, and



shown in Figs. 1, 3 and 11. A pair of resilient engagenent pieces 42 are
formped on the sliding sleeve 41, as shown in Figs. 1, 9, 10 and 11. The
engagenent pieces 42respectively have one each of sloped surfaces and |,
hori Zontal. surfaces, and they are engageable with the projections 13
within the grooves 14. Slits 46 are forned to allow the engagenent
pieces. 42 to exhibit resilience. ParfL gf_the push button 4 is almays
projected fromthe cavity 12 by a spring 15 interposed between the bot{

11C of tlkhehcushey vithndheeseéoond staftdiomary ttentacti pdesteehd 41Th
shown in Figs. 1 and 3. The sliding sleeve 41 is slidable inside the cavity
12 al ongmpivabdieowpd-ats, pardeshd acei Formed epfagenendupt Evesand2elaahibe
pushed down below the projections 13, as shown in Figs. 9, 10 and 11.

Al t houghmaterigs) | iand thepdwaeata f katkened ard pinowerbedi W-shapel| uBheat ed

enbodi merpush dedlgone resilient en agerent pi ece may -9- be Erov[ded. As
shown |nQPP§§ﬁ*$'P—!,°45 amE & Sal sl eeyidddt feemaddineegra bhy Vikhna
pieces 6 is formed on two oppd¥ des. of the frane 62, and they have a

pai r of éné&g’@rﬁslﬂOrﬁa’«M% Qfl%é@alﬁl and prov:.ded with a projection end

44. The movable contagt pieces 3 are disposed in such a manner
as to project outwardly through notches 45 of the sleeve 41, as
shown in Figs. 1, 3 and 11. A paif of resilient engagement
pieces 42 are formed on'the slidihg sleeve 41, as shown in Figs.
1, 9, 10 and 11. The engagement pieces 42re5pectively have one
each of sloped surfaces and horizontal surfaces, and they are
engageable with the- projections 13 within the grooves 14.
Slits 46 are formed to allow the engagemeht pieces 42 to
exhibit resiliencé. |
puh ko . . .
Part of the epeaiﬁaﬁanmﬁi4 is always projected from the cavity
12 by a spring 15 interposed between the bottom 11C of the
housing 11_and the lower surface of the.sliding sleeve 41, as
shown in Figs. 1 and 3.. The sliding sleeve 41 is slidable inside "~
the cavity 12 along the grooves 14;land the resilient engagemenf
" pieces 42  can be pushed down below the projections 13, as

shown in Figs. 9, 10 and 11.

Although two resilient engagement pieces 42 are provided in the

illustrated embodiment, only one resilient engagement piece may



wi th the engagenent holes 15. The second stationary contact piece 63
has a ) ength correspondi ng to about one half of the depth of the cavity 12.
As shown in Figs. 9 and 11, the conductive and resilient fixing pieces 6
are noynted on the housing 11 with their engagenent paw s 61 kept in
engagement with the holes 15, while the stationary contact piece 63 is kept
in engagenent with the groove 12B forned ingthe associated inner wal

- surfase 11A of the housing 11. The flexible waterproof cap 7 shown in Figs.
1 and 2 I s & speseidie the outer edge of the insulating base 1, as shown in
Figs. 9 and 11 in case such i's required depending on the Iocatlon of use.
When the cap 7 is enployed, the switch serves as a wat er proof

sel f-resetting push switch. If the.stationary contact piece 2:is

substitut edAby shdwrowhnt &4 g=ar i nad , 19 aadi 16y = |padr9ofstmmmdiugtiive apd
its connection with an external circuit is facilitated. The housing 11 and
t he push butesil fertr ef f:ampe piciceisnsuliat fngmed on Otworseppasiltes gdidess of the
synthetic resin that can be poured into a [err] The stationary contact -
pi ece 2, thEramsfd e awhtthey piastes Pairhefcendagenert paykedl angagepkileg

pi eces 6 the-spring 5, and the .
with the engagement holes 15. The second stationary contact

piece 63 has a length corfesponding to about one half of the
depth of the cavity 12. As shown.in Figs. 9 and 11, the
conductive and resilient fixing pieces 6 are mounted on the
housing 11 with-their engagement pawls 61 kept in engagement with
the holes 15, while the stetionarf contact piece 63 is kept in
engagement with the groove 12B formed in the associated inner

wall surface 11A of the housing 11.

The flexible watefproof cap 7 shown in Figs. 1 and 2 is disposed
on the outer.edge of the insulating base 1, as shown in Fiés. 9
and 11 in case such is reqdired depending on the location of use.
When the cap 7 is employed, the switch serves as a waterproof

self-resetting push switch.

If the stationary contact piece 2 is substituted by a known tab
terminal 10 having a lead 9, shown in Fig. 1, its connection with

an external circuit is facilitated.

ud\\uﬁhw - : g :
The housing 11 and the 4 4 are formed of insulating



stationary contact piece 63 are fornmed of nmetal material. |In particular,
the.stationary contact piece 2 and the novable contact piece 3 are forned

of elastic and highly . conductive materials, such as phosphor bronze. - The
wat er proof cap 7 is fornmed of soft rubber. The switch is assenbled in the,
foll owing manner: First, as shown in Figs. 1, 3 and 4, the novable contact
menber is inserted into the sliding sleed 41 of the push button 4 in such

' . ahh | - = DI | act |y th N
Pot ches Mt i ety S 3 EyRRALERL sBLAE Chnat Rl 95, R dnkel 3 BeTie C°
_ hed t Q. t ._Ih :
Pho pr o/ 'est Pug Condeas oPuidh muas atoFR¥ e vl b, s Wecek 37 TR
first L - g : . h bt.ai ned
TSt el kg0 Benk oc 104! SEUARY * e copllly hUEROLRE"SL
uhi e ! BR ALY donbRet!pP0EM 69 2E"e8rfBANGE hARL 1 BELESIA] SNy
engagenent pieces 42, which serve to prevent the sliding sleeve 41 from

S| 1ppi gl o ff £ ] €44 e/ C4L L1 bAS AR de. howig Fhd- Lng
this i ng,eart ilocn, tﬁe proj ect?na porr ions o é?h’é%%g\%a%maﬂc%ntgggt m%ve%}’aejéé
contact piece 3 are formed of elastic and highly conductive

materials, such as phosphor bronze. -

The waterproof cap 7 is formed of -soft rubber.

The switch is assembled in the following manner:
- First, as shown in Figs.1, 3 and 4, the movable contact member-
is inserted into the sliding sleeve 41 of the 3 4 in
- such a manner that the movable contact-pieces 3 project outwardly
through the notches 45 0of the sleeve 41. The -projecting end 44
of the sleeve 41 is pushed through a mounting hole of the movable Q_)

contact member. S

Thereafter, the projecting'end 44 extending through the mounting
hole is inserted into a first end of the spring 5 to be fixed

thereoh.



3 are pressed inward against their resilience to be retracted. \Wen the
sl oped surfaces of the resilient slip-prevention engagenent pieces 42 slide
on the sloped surfaces of the projections 13 at internediate portions of
“the grpoves 14, the resilient engagenment pieces 42 retract inwardly by
virtue of the formation of the slits 46. Mjgn_the resilient slip-prevention
engagenent pieces 42 have cleared the projections 13, the horizontal
surf asgs ofrhehenhpeobBeLined dPsemblyvcis titsdrtedzantal ther tavesyof2td® the
projecfions 13. In this condition, the sliding sleeve 41 is prevented from
sl i ppi ng ohbulditiCavi shold, iasFIGoWh wii 1&i ghe9asBambiy tilsi poisiddrdniesh, i
projecting portion 12E at the center of the bottom 11Cin the cavity 12 is
i nserted i suzha aseaeneenthof tie sesibjebt ehgagemendnapiessa A, pihdozsh 2
shown in Fig. 1 is inserted froman insertion opening 12b of the housing 11
into the gseawse EMApreventiXhe Rriding h$ beemeenti momasldpring wffag@amnt
pawl 21 has passed the insertion opening 12b, it recovers its_original
posi tion t aesegaged winh thiee gnomvesut facesatshown ekmafbgen? sPagiea® Jdrison
12a, as shown in Fig. 4. By virtue of this.en%a%enent, t he )
insertion, the projecting portions o he movable contact pieces

3 are pressed inward against their resilience to be retracted.

When the sloped surfaces:of thelresiliept slip-prevention

\ ' engagement pieces 42 slide on the sloped surfaces of the
projections 13 at intermediate portionélof the grooves 14, the
resilient engagement pieces 42 retract inWardly by virtue of the
formation of the slits 46. When the resilient slip-prevention
engagement pieces 42 have cleared the projections 13, the
-horizont§l surfaces of the projections 42 contact the -horizontal
surfaces of the projections 13. 1In this condition, thg sliding

sleeve 41 is prevented from slipping off the cavity 12, as shown

in Fig. 9.

During thié insertion, a projecting portion 12E at the center of
the bottom 11C in the cavity 12 is inserted into a second end of

the spring 5.

The stationary contact piece 2 shown in Fig. 1 is inse;ted_from

an insertion opening 12b of the housing 11 into the groove 12A.



stationary contact piece 2 is nounted thereon not to be slipped off.
Thereafter, while the stationary contact piece 63 is brought into
engagenent with the groove 12B, the engagenent paw s 61 of the conductive
and resilient fixing pieces 6 are brought into engagenent with the
engagenent holes 15. Wen the paws 61 are pressed agai nst the | ower
surface of the insulating base 1, as shownl2mr Fig. 4, the franme 62 -

i ncluding_the condyctive and resilient fixing pieces 6 is fixed to the, o

i nsul ati ngupa88 thiphinserkian &f tefstbmeragagenant nagl it has nassfany
fixing means such as screws, or soldering, is used after assumng the state
shown in ERQsineLLPn (PPEMH R 1P nkt HRRIYRFI 1L tS omikaimaly pesitiphdi’i ng
nmounting hole 31 fgrngg through-a unt i ng glate 30 against the resilience
of the coRd¥RIT & ERd*PRsAPPEht SRFRAFY PFelBe gnuagement stepped Haprtion

| ti]izing th i f, the, pi 6. Since the | face of
Phe. i noul btfno adP ST hch nBESa decpdoh TEF EFBrOFA LT 8, AngS3FBPREd Botercen
this | - 13 - and t f f th ting plat

30.° e SRHIRS, contret . 4 e B bR EReSr aF IR e beiLfedd

the outergeg,

Thereafter, while the stationary contact piece 63 is brought ihto
engagement with the groove 12B, the engageﬁent'pawls 61 of the
conducive and resilient fixing pieces 6 are brought into
engagement with the quagément holes 15. When the pawls 61 are
pressed against the lower surface of the insﬁlating base 1, as
shown in Fig. 4, the frame 62 including the cﬁnductive and

resilient fixing pieces 6 is fixed to the insulating base 1.

The push switch, assembled in this way without using any fixing
means such as screws or soldefing,'is used aftef aSsuhxng the

state shown in Figs. 9 and 10, in which the housing 11 is

inserted ;nto a housing mounting hole 31 forméd through a o/

mounting plate 30 against the resilience of the conductive and
resilient fixing pieces 6, and it is then held in place utilizing

the resilience of_the pieces 6.

Since the lower surface of the insulating base 1 defines a

stepped portion 1A, a gap is formed between this lower surface

4



‘edge of the cap 7 filling the gap. If the cap 7 is used, the self-resetting
push switch is waterproof. The self-resetting push switch as illustrated is
a normal closed switch. Inits normal state shown in Fig. 11, the novable
contact pieces 3 are kept in contact with the stationary contact piece 2

and the stationary contact piece 63. If the push switch is to be used as a
door switch of a vehicle, the negative ternintd ~of the battery is connected

to the";vChasaSAf S gk A Sulrta cROBg Eﬁenﬁaﬂﬁﬁfﬁgﬁﬁéﬁ‘e b, Wihee LA%eRpEbbEVe

termnal of the battery is connected through associ ated door lanp to

the stationgdy Caaldse Piee8d2ar¥hhll Ehesifsh2042MRNbaseheNwi bR ERE oher
opened, the door lanp is turned on. When the door i's closed, the door |anp

is turned addgdbaspus® cap ShowpiinihhOthd gag.he 1eushebedpom 4d sidashede
into the cavity 12 of the housing 11 against the force of the spring 5,

causi ng t hesd!DFakd S ta3HEAC puRheERi Bch Oi Hevdtd xrE.fromits contact with
the stationary contact piece 63 which extends through about one half of the

depth of the cavity 12. In the above described exanple, the first
stationary contact piece 2 may be substituted by the tab termnal 10 (shown
in Fig. Thd delf-resetting push switch as illustrated :
is a normal closed switch. In its normal étate shown in Fig. 11,
the movable contact pieces 3 are kept in contact with the

stationary contact piece 2 and the stationary contact piece 63.

If the push switch is to be used as a door switch of a vehicle,
the negative terminal of the battery is conhected-to the chassis
serving as the housing mounting_p;ate 30, while the positive
terminal of the battery is connected through thé associated door
lamp to the'stétionary contact pieée 2; With this arrangement,
when the door is oﬁened, the door lamp is turned on. When the
aoor is closed, the door lamp is turned off because, as shown in
Fig. 12, the g:&%%wwi—ﬁed 4 is pushed into the cavity 12 of the
housing 11 against the force of the spring 5, causing the movable
contact piece 3. to be released from its contact with the
stationary contact piece 63 which extends through about one_hélf

- of the depth of the cavity 12.

In the above described example, the first stationary contact

' piece 2 may be substituted by the tab terminal 10 (shown in Fig.



1) provided with a lead 9. Wien a self-resetting push swtch as
specisfically described herein is to be assenbled or when it is to be
actual |y nounted onto, e.g., the body of a vehicle, the switch can be
assenbl ed or nounted by fitting its various conponent parts into others or |
by fitting it into a suitable portion, mL;QquL requiring any fixing neans

such as screws or soldering. Such fitting i's advantageous in that the total

‘nunber of 19hprovidedent tipa t1eaasgwel | as the total nunber of assenbly gt{f
nount i ng processes can be reduced thereby enabling reduction in product¥on

cost. Furthernore, since the assenbly or nounting can be automated, nass
production is possible. In addition, after the push switch has been
assenbl ed, the spring 5 and the push button 4 are held within the housing
11 by the resilient engagenent pieces 42, and the push button 4 is
prevented fromslipping off. This nmeans that the conductive and resilient
fixing pieces 6 can be assenbled onto the insulating base 1 at a separate
| ocation, thereby nmaking it possible to divide the entire assenbly
processes. In this case, assenbly work can be perforned in.narrow pl aces,
and it i S"BHBRsPhEE LT LARR kL Lot pushasivdichl aBespadificL0R AdscRebLigons by
.. e aBWe P& bkl
substanceﬁé such as dust, which m ght hinder electrical contact.

_ reéin is to be assembled or when it is to be actually mounted
onto, e.g., the body of a vehicle, the switch can be assembled or
mounted by fitting its various component parts into others or by
fitting it into a suitable portion, without requiring any fixing V
means such as screws or soldering. Such fitting is advantageous

~in that the total number of the component parts as well as the

total number of assembly or mounting processes can be reduced

thereby enabling reduction in production cost. Furthermore,

since the assembly or mounting can be automated, mass production

is possible. 1In addition, after the push switch has been
f'usL ‘Mﬁ'«n;

_assembled; the spring 5 and the 9?&§i§*eﬁ—fed'4 are held within

;2§\housing 11 by the resilient engagement pieces 42, and the
epefgféen—feé 4 is prevented from slipping off. This means that -_\;J

the conéucfive and resilient fixing pieces 6 can be assembled
onto the insulating base 1 at a separate location, thereby making
it possible to divide the.entire asseﬁbly processes. In this
case, assembly work can be performed in narrow places, and it is
possible to ayoid contamination of'the.Switéh contact portions by

substances, such as dust, which might hinder electrical contact.



" 15 - Another noteworthy feature of the present invention is that the
second, stationary contact piece 63, anong said two stationary contacts, is
formed, to be integral with the conductive and resilient fixing pieces 6.
This epabl es grounding of e.g. the body of the vehicle to be achieved

t hrough the conductive and resilient fixing pieces 6, without requiring the
contact piece 63 to be fixed to the body by rews. |f the push switch
includ@s a flexible waterproof cap 7 disposed around the outer edge of the
.housing 11, the push switch serves as a waterproof self-resetting push
switch. |f AnRtharymasemorthynifaetuppeed Lhesprgsentt invenpjom iabthatnthal
10 having a lead 9, this facilitates its connection wth an external
circuit. S<§9Md/SHationary- feskectngipgehb3uwi erRngospiidsitnp shationary

electrically insulating housing having a bottom surface defining a closed
end to sai FWARTHY: i EATBREn tondPophrtestalavd th ke eapdugid ve rand
and secondlpaLr& of %ppqsin%,inner wal | urfacef extending fromsaid bottom
surf ace: esilient fixing pieces 6. This ?Dab_es grounding of e.g. the

body of the vehicle to be achieved through the conductive and
resilient fixing pieces 6,_with6ut requiring the contact piece 63

to be fixed to the body by screws.

. If the push switch includes a flexible waterproof cap 7 disposed
around the outer edge of the housing 11, the push switch serves

as a waterproof self;resetting push switch.

If the stationary contact piece 2 is substituted by a tab
“terminal 10 having a lead 9, this facilitates its connection with

an external circuit.



a pair of first grooves forned on respective ones of said first pair of
opposing inner wall surfaces; a second groove Tornmed on at |east one of

sai d second pair of said opposing inner wall su m ‘mﬂ‘mmﬁnd groove
having a projection formed therein; a-fil6st- sta“ ﬁm M _ L ece
inserted in one of said first grooves; a push bukiomn havihg San integra

sliding sleeve defining a | ower surfa&UAIMEd first and second novabl e -,

. . . . . . . f i r S ’ »
cont act pieces oj ect out wayr d fromsaid sliding sleeve, said fi §a{
novabl e contactg%Tec ?é#%@ﬁ%%ﬁﬁﬁ#%boP“%Bn?“bt¢ht@Dmprﬂshggcontact wi t R

aid first stag r igce .said sl{ding sleeve having at |east
gﬁla e-nlg;;errzn?& %?e%?eé/ %%%g%@;?g ﬁ??“;? id’gprbf’f‘té&% wn:ms?lh gb%tlé‘g?elg .
to Idyy n ' u u away fr
of the hﬁusﬁ%fa‘%ﬂ‘?#?%ﬁ%%%@%aabépge%% AL et e on oaen
[ : [ | Ll V, S |
Sai'd pash button s e e oronh fnd, | SOERLEE S “BCoRB aaEs En 1 o
proj ect outoppalingr dmrey dwBDYS i rauEh dektaRBiNgY i bR B4 Oﬂqttom

conductive and resilient fixing
surface; o

a pair of first grooves formed on respective ones of
sald first pair of opposing inner wall surfaces:

" a second groo#e formed on at least one of said second
pair of said opposing inner wall surfaces, said second o/
groove having a érojection formed therein:

a first stationary contacf piece inserted in one of said
first grooves:

a push button having an integral sliding sleeve defining
a lower surface, and first and second movable contact
pPieces projecting outwardly from said sliding sleeve, said
first movable contact piece being capable of coming into .
sliding contact with-said'first.stationary contact piecé,
said sliding sleeve having at least one engagement piece
engageable with said projection within said second croove
to limit upward movement of the push button away from the
closed end of the housing;

a spring interpoéed befween the bottom surface of said
housing and the lower surfade of said sliding sleeve, said
spring urging said push butfon in a direction which causes

~@ part of said push button to project outwardly from said
housing; and .

. a frame having a pair of donductiVe and resilient fixing



;pieces, and, integral with said fixing pieces, a second stationary contact

piece located in the other of said first grooves and ] into
sliding contact with said second novabl e contact pi ecgmmlﬁi‘m“r‘umng
coupl ed to an upper portion of said housili¥g=such that sald paim of *
conductive and resilient fixing pieces are disposed on opposing side

portions of BHe@eRousingy ahBtegErthidd) dseidi fixding cRieERS,0-Hp8REPRAY t h
hol g, iated plate.t th itch in said te: 2. A

el f-reset | FESDAGHATH; EERCACEPUPHY LOBFaAntd, hel PRORE cBfpPALAGLESE

fl exi bl e wat f di t Qort | ' [ |

Such a manncPraEoes At CRBRALE, AT HAmSPS; it P Rathe” YPRGUE HEth,

push switch ggggr Qé&&n&%&b&%ﬂé 1c8£t2?tv\gfééét‘ said Eramé S&i‘ﬁ?oaéﬁﬁled

contact piece conprises a tab termnal having a lead. 4. A selT-resetting

Gescri bed wi B o D R R e et o ar o g
conductive and resilient fixing pieces are disposed on
_opposing.side portions of said housing and whereby said
fixing pieces can co-operate with a hole in an associated
plate to mount the switch in said plate.
2. 'A.self-resetting push-swifch according to claim 1,
\_ further comprising a flexible watérproof cap disposed on
the upper portion of said housing in such a manner as to
cover said open end of the housing.
3. A self-resetting push switch accoiding to claim 1
or 2, wherein said first stationary contact piece comprises
a tab terminal having a lead.
4. A Self-fesetting push switch arranged and adapted

to operate substantially as herein described with reference

to and as shown in the accompanying drawings.




