;N _e3ejgl 6@CF. -1- This invention relates to an electrical connection 3=
,Stfucture for a stationary term nal and a novable piece ini mR;ogbsvm tch
.or the like. . One exanple of a conventional mcro switch ich rms the
basis for the preanble of clains 1 and 5 is as shown in FIGS. 22 and 23
(see for instance US-A-5 111 010). The_nLc_ro switch conprises: a stationary
termnal 1 which is a common termnal, and a pair of stationary termnals 4

and 5 which are fixedly inserted in a resin casing 9; a jmwmmmmmﬂ“abl e
pi ece 3 having its bas®I8&RH portion engaged with a V sha groove
fornmed in one engagi nﬁﬁgi ?c? | a of the stationary term nal 1 +desei nafter
referred to as 'an ar iR when applicable), and a -novabl e contact 3a
provided on its free end portion in such a manner that the novabl e contact
appears on both sides (tThisupyratioaralatasisr as plede )copne¢lifd free end
portion; a novabl e spstruoturé {boa safienayitempitdi@ndraeovatiewieds a snap, the
spring 7 having its bpsemend spfch bothediRgaged W th a V shaped engagi ng
groove 6 forned in the %hgl’ex%gﬁgf%%dﬁl]%%nél b stWien $hidhi onary term nal
1 and its tree end po Frh?he%ﬁl?ﬁqth"g BakBR SIcREmSALAR0S [ of the
armature 3; and a pusﬁl’?%‘# ) %nG %%grgg%%? Eg the caz"%gv,énﬂ such a manner
that it is pushed agad 1R PAdCr ¥R4OLPRENGP wherd depressed. In
the normal state of t®&)ni cro switch; that is) when the push button 8 is
not depressed yet, as shB¥hmigiosmiteh compafes: Z3stalenaryderdnd portion of the
armature 3 is urged upwaiatliy algemrhen édrerinal.candes pairiohgtationsry of t he novabl e
spring 7, so that theerminabl £aa0 5t weith 3ee fisediglirberteddoat@sin Wi th the
contact of the stationafng &84 SWiidling nodBbrelbiéde 8 HAOINGRIs! bagel osed contact).
When, under this condé"fd' p%}t'or‘i Qﬁ L VR aBelis gg@p‘g?&g’e the m ddl e of
the armature 3 is di sg a%gd bel OW 4. redetlero neegaﬁos ton,_ i nst ant aneousl y
the armature 3 is urd8d" Wn%m%?gﬁ&ﬂ'ﬁ%e 8I_<1;1 1 C erbagﬁ SR force of the
movabl e spring 7 (sndifddiPesiattesselerst 12 A2 #HIIBRE It 3a is tri pped
over to the contact SRPPifakifk apdrmayelle eeas) JecrRYidaF o8 iltwhi ch is a
normal | y open cont actfjee dritmgrtiohia sswh achanmngr thad thet rhovathieisomeen

acconpl i shed. _2_tattagdearahiob@hderenineapet andlcwir sohac-t he cont act
resistance of the swidsyhi Peatdcsedtiorfioh; ¥ hovabl@spdndNnidieiperen the cont act
3a and either of the atﬁgttﬁgta%néﬁ‘:r@(%ﬂh%ﬁfﬁ trf]é §ﬁ’rﬂlﬂg17%§9ih§q{s engagi ng

portions between the stdtiopary termna and, rmatdre 3, between the
novabl e spring 7 and l}aﬁg %J;P?%Haﬁ/ 9?%?%“?.8@ %%‘ﬁ@ege W‘at he novabl e

)
L}

spring 7 and the arngd'8P¥ 8 formageipdhe cihes enpReinemecs 18 Mstion in the

engagi ng portions nakdatianasy tesmingdtl anssitsstrasead pesiathegagssd a result of

which the switch is Iwighihe ftez dretpordon ofitheranmatirad; angdkimishl i ty.

Furthernore, soneti mastioR® sUppbRes By ttdcaind iarsuich monadriwe thall | ow ng

difficulty: Wen the jcgHaabd BEShSE ABFRGHIBG! @S BFmatlRAS whengener ated to

i ncrease the tenperatdy ‘?eé!:f?g;ﬂ%@nﬂrﬂa&‘%t&%hﬁaetrﬂh‘:’?c;f@?{é{ﬁﬁ'éty attecling the

bty o 02 Lol BRI o e 0 o

| h"Qrdet i prove the
contact between the &Wg4Gi A GPose™ Shile ke ﬁpﬁﬁpﬂl‘c’é‘ W reliability,
t here has been propofsahairael Fo¥rops UMacHy tethejasicngsissingi ons of t he
engagi ng groove 2 andotckefthavmbvabe Spange7 Foahattheimevable e@r-. However, the
met hod is not econonitg&l3alisesd Frrconkext #ith trercoptaat ohge giatibnamcr ease t he
manuf act uring cost ofiefdiRald GhIciSW & RBrmAIRy MSSERN cdrRadtyViee the reliability

in electrical connectj f . i he arnmature 3, a
met hod has been pr opodé;ggr&s%ﬁgﬁh%b%ﬁﬁBmw{éqslrwpr%sfi?gg}ih ends of a | ead

| shpwn 1 n
wire 12 are sol dered 't Itehogt%%?w%ﬁrgess&s ({?‘ef?éacsetda{elkg}’lgé) ermnal 1 and the
armature S which are MiBed PRSI RslantAreRHsYBR agPARYe i%\f\f@\?gr the method is
al so di sadvant ageous donwzsgly pntheriagisreyprivdirResmMaMaP!ehe nunber of
manuf act uri ng steps @pdangdcisoasedticn. saithia! thenthogaklecdniagt yat he
manuf act uri ng cost i ds trippedasecdtio iGeMUARE! £F ol Hife dtNVENELtIGNa N vi ew of the
foregoi ng, an obj ect t&dmihdlisS(WHRHEB i rfdAmbaBy éerddiadle TAusWhbch whi ch can be
manufactured rel ati velychRgHoeyat 'tﬂag%eh%glg&%@s%.the nunmber of
conponents, and is high inthe reliability 1n electrical connection of the
stationary termnal and the armature. The foregoi ng object of the invention
has been achieved by the provision of a first switch according to claim 1.
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-3 Inthe first switch, it is possible that the armature is sw ngably
.engaged-with the stationary term nal through their engaging portions, and
.the armature and the stationary term nal are wel ded to each other by using
portions thereof other than the engaging portions. The ar-' mature and the
stationary termnal are electrically connected to each other by using their
portions which are other than their-ehgagi ng portions through which the
armature and the stationary term nal are nechanically coupled to each
other. That is, in the switch, the mechanical connection and the electrical
connection of the stationary termnal and the armature are establi shed

i ndependently of each other. In the f]rst i | £ad S0 possible that
an engagi ng groove is flﬁgﬁ%ﬂb‘?vﬁ' %cg%é% i'cﬁgmﬁégéhéo‘%o%?%%; ationary
termnal, the base @aan@@pfsww%@gc&m h‘?’ﬂyi'r&a ngaged with the engagi ng
groove, a first tongweepiteecorinciedrians piteanal iee 5?%?‘8&% ’i"é‘yv: aid on a second
t ongue piece fornmed $ybbeadorig etble ohedgkgngeetticns QS’I‘W?%"éngagi ng piece,
and the two tongue piigeefarptermicdidesnd tgedtenureTheaheeeti thp portions of the
stationary term nal and.dbeoakdRidibanastibregiiedninet vesfibehe engagi ng
portions through whigch t%ge% b%@rhﬁgtﬁérﬁ’ﬂ fhalarARdubiae armature are

Q r

: twee .

mechani cal |y engaged“(m h eac t hat L A portions are

| ocat ed where the stati GRYPYE @Pr{fer?éfien%%@fatnhlo}ogr'n%tb %ﬁ Irg_ | ess di spl aced
from each ot her. HenE%’,“O't‘%@a\‘ﬂ%?’tﬁ‘i"(ﬁ:@”}?&fﬁsﬁﬁ%ﬂ‘iﬁqrﬁg&ng{' Phterfere the notion
of the arnmature. Thesdliolshigohggwith sdiabieie BRERMS IMOMCCARC hr nat ure nay be
bent, and the end pordiiabitityof uthdrirere. fsometimes thi@igse 8vidch $iis bent may be
wel ded to the secondidrongretnal letewihgrdiicultyy irerdihegcatiec!fddl e porti on of
the engagi ng pi ece. Jhgnkongsieadd£tRabiKt geriralictirorntdeasatnat ure i s bent,

and therefore alt hough the end g hiRk LORGH SisSasviéagatictt he stationary

orm el e, o e B Bt 4 R bl Rkt £ e engasi no

h, 1Tt 1s als ssi ble that an
engagi ng groove is f B HBEQVAMEA! @ﬁ@%gvfﬁ@mbﬁ AYdfe 8??%%'§°£$a T onary ternminal,
the base end portionc@8fSWE- armature is engaged V\%{}B t he _engagi ng groove
thus fornmed, an engagi n qréerégé'ﬂp@\/ﬁél‘r'?@?ﬂ‘?ﬁ%eh‘é"“ 8P4t ace of the
mi ddl e portion of thiegengag 2gnpthecarmatite Jin GHRRIBY.JP¥E3Ext ended from t he
armature i s engaged u\éé,{brbbesmmgihmgﬁnwhicmheew@mgnﬂﬁ@f\ﬁel ded to the
stationary terninal .ofﬁng_?ﬁgghggrm@z aisthefarnbirs 8 aré plady term nal and

the armature are |ocahed WOeLE b, HledhbPBaly nétefcBhomicabbel the armature are
| ess displaced from each (

her t D ' Aut0gring | | never
interfere with the rfﬁ??sc?ntRSfSF'ﬁ{eoqﬂﬁga\piﬁ#%&%%ﬁm?ﬁﬂw tch,n\gt he engagi ng
pi ece of the station&®St & E¥EEP SWASYi ng no @ﬁt is hcitaﬂh rigidity. Further,
the foregoing obj ect of in aer ix isRPY Nt ieliBREY 5 F U@ ‘) ed by the
provi sion of a secondestidn afhh@statiendnderdnall land t9e 21RRIYET dsti cal |y novabl e
spring is wel ded to hhgeiRb@haobenproposidialwhiidas shownindi@re, and therefore
t he wel di ng porti onso$Cadis@hds bESIsHd Wike 12 arpilaeredtd fherposf t he ar mat ure.
BRI EF DESCRI PTI ON OFy; Tt Eﬁ@%t@%ﬂé& {bhRinar ¢ GRgahEi dighatiravd ngs: FIG 1 is a

; . tionso . . ; .
vertical sectional view shg ; Bihef MawWevbitms a first

. H&écrnﬁrsmés@%%@c\gaff?&n oubh Gthe

enbodi nent of this i : s an.e tive view of the
switch shown in FI G MeNgq & algd pgagv?)rg?g%ougtllﬁehﬁgﬁgvﬂ}gﬁe%\zaﬁg essenti al

conponents of the swWEPTROBHHRANT Hem Do F‘F@P%ﬁu’lnggé? éxpl oded perspective
view of essential coipoeasedasohucth@nsdceerdingiving man M8 FIG 5is a

per spective vi ew shosbfigs @aseadeidal conponents of a switch, which
constitutes a second enbodi nent of the invention; FIG 6 is an expl oded
perspective view of e§REOWEY oERENGMERTRINt he switch shown in FIG 5;

FIG 7 is a vertical—secrrorrag—vi'evv‘?ﬁ'o_Wa switch, which constitutes a
third enbodi nent of the invention, FIG 8 | herspective view
of essential conponents B¥ie tEWY?rgﬁofgéb%g?r%&Fi%%?%ggg 9is a

perspective view of sieROVisE acHMiSINENER cgp beipa WESdRBwn in FIG 7

tively readily without increase of the number of compo-
nents, and is high in the reliability in electrical connec-
tion of the stationary terminal and the armature.

The foregoing object of the invention has been
achieved by the provision of a first switch according to
claim 1.



FIG 10 is a perspective view of essential conponents of a swtch, which
.cconstitutes a fourth enbodi nent of the invention; FIG 11 is an expl oded
-perspective view of essential conponents of the switch shown in FIG 10;
-5 FIG 12 is a vertical sectional view showing a switch, which
constitutes a fifth enbodi nent of the invention; FIG 13 is an expl oded
perspective vi ewof essential conponengs-of the switch shown in FIG 12;
FIG 14 is a vertical sectional view showing a switch, which constitutes a
si xth enbodi nent of the invention; FIG 15 is an expl oded perspective view
of essential conmponents of the switch shown in FIG 14; FIG 16 is a

perspective view of essgntial, g‘g‘moqqghgsgg,et(m tﬁy\,h,tnqg]u,%hgvm in FIG 14,

FI G 17|savert|cal s t1 0na ch constitutes a
sevent h enbodi ment y ARgaRESm! tEFéM“fga% i F&lhhroglgt ive view of

essenti al corrponenté %‘f ef‘%g'%gvPPBﬁ”§h?f‘vﬁ1"’ier1arﬂaéfr 9is a

per spective vi ew shdi@nay tereingt aei wHEPY a eash HBESOHESBHEOS Wi t ch shown i n
FIG 17: FIG 20 is tenpenarpecttheethandhe ehgaging peRienst Big ®hary termi nal s
assenbled in the SWirh&tdr& eaMnd flalfidr@ry lefmidd @re lecirisally pmrv-specti ve view
show ng essenti al CQ{E&%@@éacﬁfotﬁeﬁmahgtthéfﬁ*p@maﬂ@bwmcafarahe switch; FIG

22 is a vertical sechional weﬁvx.ngpgwg G aniet RAnaut (chn and F1 G 23

is a perspective VI ew of es nen tional swtch
shown in FIG 22. &Tﬁ'"l—é%l':'é '&E

écsgl-% ODI MENTS
Preferred enbodi rrent°§’“8?dttﬁl %aqhn‘?}Bﬁ%l SR M MHeSYEL MDA wi th reference to
the acconpanyi ng dr #Renigel carnestioresbiierriantrical sopnechon @HPeh constitutes a
first enbodi nent of stétenanvterhinahand theasmatisesrg estaplshed in- t hrough 4. The
switch is equal in fdepdagemiyedf ezchwtitarre to the abovedescri bed conventi onal
switch. That is, the S%Rrﬁémt%fwchﬁ%als@p%fsaibleqnﬁraymetngagrhgal 1 which is a

corr:m)n term ngl wt%ago\péailsr,o ecERYAA gge(g“ﬁeggqo,;].a,p a novabl e piece
Formed in the engagih 5?@15“9%%8% i s iné SUARED BP0 2 e °
novabl e contact 3a ‘B?\ew%q"f?%’é’oéﬂc? 58{] %”r?'? ch a manner

tended {from the armalure is laid on a secon tongue
piece formed by bending the middle portion of the en-
gaging piece, and the two tongue pieces are welded to-
gether. The welding portions of the stationary terminal
and the armature are located between the engaging por-
tions through which the stationary terminal and the ar-
mature are mechanically engaged with each other; that
is, the welding portions are located where the stationary
terminal and the armalure are less displaced from each
other. Hence, the welding portions will not interfere the
motion of the armature. The first tongue piece extendec
{from the armature may be bent, and the end portion of

the first tongue piece thus bent may be weided to the
second tongue piece formed by bending the middle por-
tion of the engaging piece. The tongue piece extended
from the ammature is bent, and therefore although the
end of the tongue is welded to the stationary terminal,
the armature can be swung (or tripped) smoothly with
the engaging portion as a fulcrum.

Inthe first switch, it is also possible that an engaging
groove is formed in an engaging piece of the stationary
terminal, the base end portion of the armature is en-
gaged with the engaging groove thus formed, an engag-
ing recess is formed in the outer surface of the middie
portion of the engaging piece, and a tongue piece ex-
tended [rom the armature is engaged with the engaaina



- '6 that the novabl e contact appears on both sides (the upper and | ower
.surfaces) of the free end portion (hereinafter referred to as 'an armature
.3'", when applicable); a stationary terminal 4 which is a normally closed

terminal with a stationary contact 4a which is confronted with the novabl e
contact 3a from above; a stationary termnal 5 which is a nornmally open

term nal having a stationarycontact 54 Which is confronted with the novabl e
contact 3a from bel ow, a m)vable spring 7 for operating the armature with a

snap, the spring 7 havi n its e end ortlon en a V-shaped
engagi ng groove 6 forh"é& $RNENE %ﬁf@ﬂ" ﬁ Ryte %@Eeﬁ%ewe the stationary

termnal 1 and its fr@@@wrﬁcﬂ'th%ﬂam&ﬂmﬂaﬂ ﬁ”‘i’m@%’ﬁ‘@@’énd portion of
the armature 3; and aapustetbdivhere tBewlatiohalydemisdi@dddysdmsa- t he mi ddl e of
the armature 3. ThosetwearaasdispldcdditanghclBoaee ahd redveidingl d by a resin

casing 9 which is madgeMBnOhilldetasihtgebddih 2 AbTbreol @Va&maasi ng 9b. In the

armature 3 i's urged upwardly

“hormal state of the sy %‘%Hmé sWitch, meghgta%a g}.ﬂé& Bubé o not pushed yet,

as shown in FIG 1 th\eeﬁra h%o(ngfn%r%dl

by the elastic restor o that the
stationary contact (or n V%ﬁrl VecPEFSQQH’gﬁWF%tc‘?f tRﬁé”%F‘ tipm, 3 St ati onary
ternminal 4 is head i nbe¥hdla@chipyas %@etnﬁa‘é$loeet¢ae@nefsvnqe novabl e cont act
3a of the armature 3.asNeeding teclpins Bedneetastice!y mevablssrrihg ishe mi ddl e of the
armature 3 is defl ect wdiddowmniarsthiionasetrhiatl andtae atrhatuangagi ng poi nt of the
armature 3 and the spiHeRdoré ﬁ@%l@ﬁ@%%ﬁtéd&escﬁféﬂlﬁmltl%ltr(o)r dead point) of
the straight line cong ngtr'notﬁntch’fh g\,onaqngagl ng grooves 2 and 6,

i nstantaneously the arngture is displ aced dovvnvvardly with a snap by the

el astic restoring for : , the lower surface of
t he novabl e cont act S e the stationary contact
(or normally open contact) of the statlonary termnal 5. In the stationary
termnal 1, a tongue pi eloghd ectamestyingi@@wingsm the nmiddle, in the direction
of width, of the engaging piece 1 a, and bent sidewards. The armature 3 has

an engagi ng edge 3b, Wnin:lts i1 95 808k Btibhkl tiae jdgwidrece 1 a of the
stationary terminal 1. AdgROUR-RUEES @6 dfarteRadniaRAdhe engaging edge

3b in such a manner that he tongue piece 1 c of

t at t |1, 1 bonded t oget h
2t “the ends by Soi der | ng'% %'mfxq‘hédi’éeitcaeeem@e?&?neﬁaﬁrﬁ and the =

armature 3 are posi~ i ngreneF €ricall y connected with each other. Those

tongue pieces 1 ¢ and 3cFlifay iseperspemivedipvbshominaessaelialicrg-or spot wel di ng.
Second Enbodi nent A secommheetsbafdheswitctoshdavreini FiGemti on is as shown in FlIGS.
5 and 6. The second enbogliarend ah sxEibser pémpéaiveiview tindaantdial structure to
t he above-described fi rsgommggymm; swhé‘n sy Roead  embodi nent, the tongue

piece 3c of the armatures 3 & ;Eé}g@ctf‘v @Qetho | és!s%ﬁﬁal% ghedi nent and it

is curved. The end portion o f 2wt Qvg}lc ﬁ]‘ <gurved IS connect ed
to the tongue piece 1 c B¢ °§t gf 'o ?OQP A LBY &8 deri ng or Iaser
vel di ng or spot wel di ng.PefiEeH& |eh V8PlYhe t ongue pieces in this manner
scarcely affects the m)tﬁ'@nso‘-faft H@'ﬁ‘?%@@!ﬁéec"b’ﬁé{te“{%‘esﬁﬁfet'aér mature 3 can be
snmoothly tripped wi'th a emgenedisi ofdheEatyitehi shawn iA RiGi 5d enbodi nent of the
invention is as shown i IFIBl &% a Vetibalaegtiortl vielveshblvirge switaddi ment i s al so

simlar in fundanental sttt tedgitites kheirabovedidRMCHl BEhJdn-st embodi nent .
In the third enbodi ment,dshe tongue piece 1c is extended | onger tramthe

m ddl e of the engaging pi o than in the
first em . bodinent, cl% E% QJloédee\;\%&% 6199@?&,& g%m\a%r than in the
first enbodi nent. Thetocr? lPe coé%?:'f"érb )il ' gfromthe armature 3,
and bent downwardly at tHE &n 'a a?ﬁepﬁewgueem%ceéssenl £08We-above t he tongue
piece 1 ¢, and under thirento@idheisyich Bleown BeFlénds of those tongue pieces 3c
and 1 c are connected t dgét hers bypessdedtvé nigw dlagssentiadlcdmpg-or spot wel di ng.
Hence, the adverse eff eatentfoftalmviteh] whitigcaistitthes 4 @ugHembadeces on t he
notion of the armature GaanbS& tAPIeBASA'ti vely elimnated; that is, the

2hboéllu;rgn? C?Eebgugﬁrgutt th@éétse&%[égg WSE%%;& 0’{%5%%% Eﬁl tgl rgt erference
of n
ourt df

with the tongue pieces € an8n = A fourth enbodi nent
of the invention is as shown in FIGS. 10 and 11. The third enbodiment is
also simlar in fundamental structure to the above-described first

enbodi nent. In the fourth enbodi nent, an engaging recess 1 d-is forned in
the outer surface of the engaging piece Ic at the mddle by pressing. A
tongue piece 3c is extended downwardly fromthe engagi ng edge 3b of the
armature 3 which is engaged with the engagi ng piece |la of the g _
statlonary ternlnal 1. The tongue plece 30 thus extended |s |nserted into

o a - .




J Fifth Enbodinent A fifth enbodi ment of the invention is as shown in FIGS.
.-12 and'13. A switch shown in FIGS. 12 and 13 is different in structure from
.the above-described switch es. In the switch, its stationary termnal 1 has

an engag ing hole 10, into which one end portion of an operating netal part

11 is inserted. The other end portion 11 a of the operating netal part 11

has an engagi ng groove 11 b, with which ®ne end portion of an armature 3 is

engaged. The station@g. {5k BvBAkalseBisnAtie¥THaWINAS sHiRAVE | e, with which
one end portion of am@p&ﬁ”ﬁmg ?%Z ein%cglf}g@,g%qimeTP,%ﬁ_t her end portion of
ged, Wit | t

the spring 7 is enga the Tree end portion o e armature 3. \Wen a
push button 8 set in ‘casing 9 i epressed,. the other end portion 11 a of
t he operating netal qu‘ﬂagl'iaggx?ﬁ@%g“%ﬁ P e O?ﬁﬁeé‘&?'. Hs a result, the
armature 3 is tri ppe§OmPeRens ShE® sytchisBownd Fi® 2est oring force of the
spring 7, so that th&lGo\Aibaeedioalsactioradviel shbwingarsatitghe 3 is noved from

the contact (or nor mahigh cdnestetescosikthadmbaetimenht althaljpwen- st ati onary term nal
4 over to the contactiofor normally open contact) 5a of a |ower stationary

termnal 5. The novakl® (3RE bRBxplodtind-SpuHiee ReROEEssEatand 7b at both ends
whi ch are formed by ggrg,,hm%}t;tg[]%}tsegg%i%h%b\%%yg.qrm na? 1 and the armature

3, respectively. The ue piec % a and 7b are connected to
the stationary terni ﬁg"? g ﬁn%lp?ﬁge‘é[fvﬁa‘g%‘?’gpﬁsw BLFYBP?'ng, |aser wel ding or
spot wel di ng. Thus, DRSS He Mlehshowpip fdF 147 s el ectrical ly stably
connected to the arnft@ud igavérticaighctianal view abdwing psmitgh.7. _g_ Sixth
Enbodi ment A si xth ewhxticoestitutzls & seventivembodimensofasedmown in' FIGS. 14

t hrough 10. The si xt hegdaodi nent is simlar in fundanental structure to the

first embodi ment. |ngidiegsisXd P RBBARETBE of bisenthPddApry termnal 1 has a
pair of engaging piefgsisli hetfhich Aol R r+=7.bent, and a tongue piece 1 c
bet ween the engagi ng.-pl l iece 1 c is formed by

es. 1 aand 1.D. e tongue.
cutting the body of Fﬁ%ﬁéf%ﬁ’P%rﬁa?g'vfé(femmw"lg,tﬂﬁgfﬁlﬁﬁﬂ?" at the end. The
armature has an el onlgiisd!s JrifeeWpreerrvatin ke 1@nd portion of the tongue
pi ece 3c i s connect eldlG-@0tsRperspetitve ylemeshowing thg stedibderyi ng, | aser wel di ng
or spot wel di ng. Thetesinicals assbothiavemthel switth eeonminRIGhE7;di fficul ty
acconpanyi ng the abopgs.desw bhedsiddios vieeepowingneksehiisad enbodi nents that,
since the tongue pi egdndodents AT coSdtafi®y @Qmébé $itAg the engaging piece
la, the latter la isguypavoidably deformed, so that the engaging groove 2 is
| owered in positiona l@%urac\y. .S?vegi h Fnbod'hme.nt A sevent h enbodi nent of
the invention is as SHoWT TA FIES S47PA BEYR 291 Y swi t ch shown in
those figures, its r¥&URRA41NE 89 s made up of a casing body 9a and a
cover 9b which are s®Fark30F@ perepewivelyiey Reesseatd dampast ati onary termnal s
1, 4 and 5 are hel d mnts hetheawnuentivodysvdtchishowndm FEGN2ner that they are
arranged in aline with their flat base end portions in one plane. The

stationary term ngETAILEESDESEHIPTION OFIRYE Perarcersspl a and 1 b, and a
tongue piece 1 c %ﬁgs@cﬁﬂ@rﬁ@“ ned positions, wihich are bent independently

of one anot her. 3 has an el ongated tongue piece 3c, the end of
whi ch is connected t|9 he ton $JC§ pi ec? 1 ¢ by soldering, |aser welding or
spot welding. As is arﬁﬁféf MPQITENRS! AHD WA BEi%A, the invention has
the fol l owi ng mer§arigegmwitBirelesence tpiheacsmrany®e dsawingst aspect of the
i nvention, in which an armature swi ngably coupled to a stationary term nal
i s operated by defirstEsimdiroénta push button to trip between contacts and the
stationary termnal is welded to the armature, the electrical connection of
the stationary termQaliéNdhibe BRIRELE S it 8588LIYen: 'Gpr oved in
reliability; thatylgy,dfisy @78 DlAlh e H aDibol 4! fpde! ding the
stationary term nal. and hq armapur e tlo eac f fer it is unnecessary to
use an additi onalS"§A oREH 4 (uiragenial Augiue [the gpaver s the stationary
terminal is wel détfsgfibed conygntional pyiich. Jhatis. e sWiteh E9MTher efore, they can
be relatively redfisp§ aslagecarnydgeningr1 whicsds @eommon tetser wel di ng or spot
wel di ng. Hence, trhisakwith 8 lpat @hebgagimmpibaes Uiz ecd ab; a eloxt i vel y | ow cost
Wi t hout i ncrease dbie plaee BLEVETg i0f baN@ANESHion @Rgaded Wigh nunber  of
manuf act uri ng st @P@shaped engagind§rodvh baGmsdtaH b BegdYied! v appreci ated in
practical use.  pigce 1aofthe stationary temninal 1, and a movable con-

tact 3a provided on its free end portion in such a manner




When the armature is sw ngably engaged with the stationary termnal through
.-engagi ng portions thereof, and the armature and the stationary termnal are
-.wel ded to each other by using portions thereof other than the engagi ng
portions in the first switch, the st%tlonary terminal is directly welded to
t he armature; however, the wel di ng scarcely affects the tripping notion of
the armature. Hence) the swtch is excellent rboqlpgrgg 9. erformance,

havi ng the sane effecttga‘é%e F’I’?éat?(Pfg?(agklﬁpcp@ﬁrs% 2R°2 h%{ ng groove is
forned i n an engagi ng RSr eoe layfersHEaSIACf Biedrap ‘irlé’rﬁ‘ﬁ"?‘l%ﬂ %B base end
portion of the armaturafier selemegieds Wn arrmmreefhga!gierhgpa?m a first tongue
pi ece extended from t hestatidrainureeming! # aihtthdna aosedyretbseenguri- pi ece forned by
bendi ng the m ddl e porda @in afsidtidRag@agicnga phiebés canfrdntdrewittwo t ongue pi eces

are wel ded together in, én%véb@saonﬁa\e« b8 ot Avdi & Giatibhdry teaninore effectively
elimnated that the W%a%pﬂ.c% é’S‘Aéﬁké{u aofé; 86l siddI8aling BRIABAIOL i on of the

armature; that is,

or mance.
Furt her, when the f| rsatry‘f?m gfhé '58?('1 ronaEdWIﬁgtEgHoﬁgbgfcrr?&ture i s bent,
and the end portion of‘a‘i‘ﬁé"fqﬂi‘g YR iRy '6588”92 USPERITES'S he second
t ongue piece formed byarmetde fhthEnas. éltﬁ %be‘@r7t PINDYS PR B¥Yagi ng pi ece,
the armature can tri p potian engngelcﬂl vylth anmbmeddiemagm 8PA9v8 Dositively
elimnated that the we Qﬁé b |eb§'35%ﬂ% abasdery when the

armature is tripped rlt?&eat?e]a ndn n pgg%@%tg% “;nﬁ“qégg?ln durability
R

inquality, and inre ormed in an
engagi ng pi ece of theeﬁﬁﬁﬂﬁﬁﬁf%%mﬁ?ﬁa q&ﬁ?ﬁ%??l on of the
armature is engaged wig pustied agaipgithy mMiFHR PEtNERTE YR d MO8 engagi ng
recess is formed in tIcerrrpohemtssluhfcaxgeBﬁreﬁlhedlvrhémty PES @§- of the engagi ng
pi ece, and a tongue piiRFe waichas cetiefuparhatdasingrovely Baeendsa eavgaged with t he
engagi ng recess, and wakggapto the stationary termnal in the first swtch,
the engagi ng piece of th ﬁ%ormalétazeow@w&htxeer e ne b 1S provi ded

for connecting the Iatbtﬁﬁ%%q? t%[%aw v}ﬁllgh: 1:3&(;{)@@ cal strength.

Hence, the switch has er |n %l@% LY. in addition
to the merits of the PSP é%?” ealrrﬁatgr EIQQSf Xﬁ'ﬁ spect of the

i nvention, in which aglastigsesiPeng ifregabing 'EBYRQ'%BPE"E)Q onary t er m nal
is operat ed by depr essme)staMnaa:ypgetIaCb(Qtn@'m&t”tﬁctqsieﬁcl@‘taﬁfééﬁOL'he cont act s,

and a flexible novabl ensgaiicran serhinal4 xteiemreontest siththicorrey t er mi nal and
the armature and supppigsk BY tRNFhovEbiEednit BReIhatdrmaary I erminal and the
armature, the wel di ngld th@%usﬁ%%ﬁﬁé‘rﬂx@ﬁu&@% {Haemiddiegithg notion of the
armature, and the el ectrl r?glgr&g ét%ggo%rénﬁy %B%%P% oK h&r mnal and the

armature is high in r&73 gllent in
perfolrjmanize Ilg aI SW teeﬁag)lpggo{rﬁl ea?é’ﬁ‘@t:‘{re aqd%esa‘?‘n% :%)cé)% in V\/n: ch an

arnmature sw ngably co@gfesd e PAIeRSABAF FeEPRINYaP! 18 Ségéqhét ed by
depression of a push tine tonneaingrthp tlye engaging @mAEsL aathSelgagi ng groove is
formed in an engagi ngspireaeecakiyt tre stratienar gispleced emvnwardly base end
portion of the ar ”ﬁtUWth'aGsr@é‘;QBgQﬁie Viakilc td¥torenagatiend e apviegt hus forned, a
tongue piece extendedsf hom Lhey AR ST GuiScdblARE thavRbR doptwe pi ece

protruded fromthe st gtl og ﬁh@ cp&% ctWﬂ qrpéegtggﬁﬁérz CPhathgt (engagi ng pi ece,

and the two tongue pi ul'ty that the
wel di ng -adver sel y affé‘@frﬁa HPEY T ’T’ og ryexﬁ ar’n’%ture is nore

positively elininated. Thathejsiatiangsy @W't”éh’ asloﬂ%%p'ﬁ hef 6% oper at i ng

performance. In each ¢éndeddrasmithhe maddle.jim ther dieaction of iwistov@ theie reliability

in electrical connectiengagihgipheesia, tankibegt eidewerdss Thaa@mekiuret he stationary

term nal and the ar natgLHa% ar{é}egé Feddd Sty dwitieh Bodrigageo wataahe ot her Hence,

the switch is smaller g gﬁfofﬂfeﬁgmaﬁz@hﬁm@mﬂ Afnghe number of

manuf acturing steps tha e%g evggﬁ%gpr el ectrical
Qner Ué-l'o

connecting the sw tchlph s lower in
manuf act uri ng cost. Qf Prris ia' Rns ;ggcnfg %zstatl onary

ternminal (1), an el oﬁ@?é‘@éérYdPﬁﬁ't“ébe(h:?)‘Wﬁ%”W pig esbh%@ portion hinged
to said stationary te@ns hahdechtbgssranyat e andbbuisPidedbat eeihd3a) at its tree
end portion, a novabl ¢hepratiogadyAprrhioal Dped dhé agnathee dratapasie with a snap,
sai d novabl e spring hgvépelbéBicams @osmetig0IithoBadh rRYedt. tThosal d stationary

terninal (1) and havi pghd feSpibE&e 18NMIPRY fa9hLRSR@REbdbY hseai d ar mat ure,
characterized in that welding or spot welding.



said armature (3) conprises a first tongue piece (3c) extending fromits
.‘base end portion, and said tongue piece (3c) is welded or soldered to said
.stationary terminal (1 ). 2. Aswitch according to claim1, wherein an
engagi ng groove (2) is fornmed in an engagi ng piece (la) of said stationary
termnal (1), the base end portion of sgd armature (3) is engaged with
sai d engagi ng grooves(ez a al dfi'gat tongue piece (3c) is laid on a second
t ongue piece (1 c) fmﬂﬁéﬂg—%g the m ddl e portion of said engagi ng
pi ece (la), and said first toa\%u%q%i_ ece is wel dnq%nqr 9 derr,ed to said
second tongue piece (1c):Se§ONASERdIReH Ok By 50 %f?\l n?,?, wher ei n sai d
first tongue piece (IthiGBandithdhesesansarePoRETUT BSPSMIES bent, and the
end portion of said fin fetdameEmj@iesipictwe 1630 bPvRedagedbest figh] dered to said
second tongue piece (@mntodiment: Il 3ne 4decdhdseirbodimrdoltdi legpgu® claim 1,
wherein an engagi ng giRQVL di e hemdt0f®d ibigarthanpage fitsngmpi ece (la) of
said stationary ter mb@élménjt,)anotihgc A8 ,-Rﬂ:{&rii&{bt(?ﬁe fagtdearmature (3) is
engaged wi th said endaglig @1.09VR (Al biiseisd [PiHERBne@loieBgadi ng recess (1
d) is formed in the §| PO]"[IOI’I of."the ou Oer.surf%ce o{;j sai d engagi ng
piece (1 a), and sai d°ff"&S'3IGRGHES] 'ééleﬁ( LS AHE“PFm sai d armature
(3) is engaged with &6 e PRYWGIHNY. Maeaeiding oldfe Ay aRP®REd or sol dered to
sai d stationary ternitiamaphe)scascelpatiedts K¢ eI shadrmatyteat i onary term nal
(1 ), an el ongated atmatisirtes @nahawidngn bs strasthiyehgpppdrwilrom hi nged to said
stationary term nal @ngbcarrying a novable contact (3a) at its free end
portion, a novable spring (7) for operating the armature with a snap, said

novabl e spring havi ng—hir&%@;:gmj portion hinged to said stationary
termnal (1) and ha end portion engaged with said arnmature,
characterized in that _ _ ) o .
A third embeodiment of the invention is as shown In
FIGS. 7 through 9. The third embediment is also similar
in fundamental structure to the above-described first

embodiment. In the third embodiment, thertongue piece
1c is extended longer from the middle of the engaging
piece 1a of the stationary terminal 1 than in the first em-
bediment, and is bent sidewards at a level lower than in
the first embodiment. The tongue piece 3¢ is extended
long from the armature 3, and bent downwardly at the
end. The tongue piece 3¢ is set above the tongue piece
1¢, and under this condition the free ends of those
tongue pieces 3¢ and 1c¢ are connected together by sol-
dering, laser welding or spot welding. Hence, the ad-
verse etfect of the welding of the tongues pieces on the
motion of the armature can be more positively eliminat-
ed: that is, the armature 3 can be more smoothly tripped
“with & snap. In the third embodiment, the push button 8
has a racess 8a to eliminate its interference with the
tongue pieces 1¢ and 3c.

Fourth Embodiment

- A fourth embediment of the invention is as shown
in FIGS. 10 and 11. The third embodiment is also similar
in fundamental structure to the above-described first
embodiment.

In the fourth embodiment, an engaging recess 1d is
formed in the outer surface of the engaging piece Ic at
the middle by pressing. A tongue piece 3¢ is extended
downwardly from the engaging edge 3b of the armature
3 which is engaged with the engaging piece la of the



said novable spring (7) conprises a first tongue piece (7a) extending from

.1ts base end portion and a second tongue piece (7b) extending fromits free
.end portion, said first and second tongue pieces (7a, 7b) are wel ded or
soldered to said stationary termnal (1 ) and said armature (3),
respectively. .AS.AALANAA . A,2ZAA.A&A . As;? Au
JKOS( A$" $((N) ) ++5558* 8} xsni c*X] c*a] ca c’\a] ca] ca] ca] ca] c*a] ca] cha] ca] ca] ca]
ca] c”a] ca] cal] ca] ca] ca] ca] ca] c”a] ca] ca] cLa] ca] ca]cLa] ca]ca]ca
* 8%$<6<==] @@\UFyFFJ QRaXNEéminal 1 Wrﬁé@@h gé d Fé@@héwﬂ%xtend
g~ytoj d_ZU] ca] ca] caléhqg r% n%@!] |ﬁ t‘f'\%] Cr%]: cal @Jé;q],,ga] ca] cal ca] ca] ca]
c’\a] ca] c”a] ca] ca] c% % &j oytﬁg\; a]X OOgXnXZ
“' S 3abb<df de$e) e g { lon the tOn Ue S c
g~yt 0oj d_ZU] ca] ca] caU?ﬁ%l]Yc‘&]'fBﬂaéé] %P@‘QFE%? c'872a)eld a8 ¥a] ca] ca] ca] ca] ca]
c”a] ca] c*a] ca] ca] cameidinga] ca] ] ca] ca] ca8JK] >+10%&' ()-!F 10%&' ()-,!OF
109 ()-,!F 109 ()-, I0YELH pt (EB)ATME-descHbINDS! through OTBbE& () - % Ol
10%b& ()-% | 10%b&mpodidhd@UtekiHe invafich) thilstatditaRy (ermir@hz] "P1LS10%& () -
10bb and the armature 3 are welded to each other by using

their portions which are in direct contact with each other.

Howaever, they may be welded by using their portions

which are in contact with each other through the mova-

ble spring 7, as shown in the following embodiment.

Fifth Embodiment

A fith embodiment of the invention is as shown in
FIGS. 12 and 13. A switch shown in FIGS. 12and 13 is
diferent in structure from the above-described switch-
es.

In the switch, its stationary terminal 1 has an engag-
ing hole 10, into which one end portion of an operating
metal part 11 is inserted. The other end portion 11a of
the operating metal part 11 has an engaging groove 11b,
with which one end portion of an armature 3 is engaged.
The stationary terminal 1 has an engaging groove le,
with which one end portion of a movable spring 7 is en-
gaged. The other end portion of the spring 7 is engaged
with the free end portion of the armature 3. When a push
button 8 set in a casing 9 is depressed, the other end
portion 11a of the operating metal part 11 is moved
downwardly thereny. As a result, the armature 3is
tripped with a snap by the elastic restoring force of the
spring 7, so that the movable contact 3a of the armature
3 is moved from the contact (or normally closed contact)
4a of an upper stationary terminal 4 over to the contact
(or normally open contact) 5a of a lower stationary ter-
minal 5.

The movable spring 7 has tongue pieces 7a and 7b
at both ends which are formed by cutting for the station-
ary terminal 1 and the armature 3, respectively. The
ends of those tongue pieces 7a and 7b are connected
to the stationary terminal 1 and the armature 3 by sol-
dering, laser welding or spot welding. Thus, the station-
ary terminal 1 is electrically stably connected to the ar-
mature 3 through the movable spring 7.
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Sixth Embodiment

A sixth embediment of the invention is as shown in’
FIGS. 14 through 16. The sixth embodiment is similar
in fundamental structure to the first embodiment. In the
sixth embodiment, its stationary terminal 1 has a pair of
engaging pieces 1a and 1b which are bent, and a tongue -
piece 1c between the engaging pieces 1a and 1b. The
tongue piece 1cis formed by cutting the body of the sta-
tionary terminal 1, and bent at the end. The armature
has an elongated tongue piece 3¢c. The end portion of
the tongue piece 3¢ is connected to the tongue piece 1c
by soldering, laser welding or spot welding.

The sixth embodiment is free from the difficuity ac-
companying the above-described first, second and third
embodiments that, since the tongue piece 1c¢ is bent
when formed by using the engaging piece 1a, the latter
1a is unavoidably deformed, so that the engaging
groove 2 is lowered in positional accuracy.

Seventh Embodiment

A seventh embodiment of the invention is as shown
in FIGS. 17 through 20. In a switch shown in those fig-
ures, its resin casing 9 is made up of a casing body 9a
and a cover 9b which are separable from each other,
and its stationary terminals 1, 4 and 5 are held by the
casing body 9a in such a mannerthat they are arranged
in a line with their flat base end portions in one plane.
The stationary terminal 1 has a pair of engaging pieces
1a and 1b, and a tongue piece 1c at predetermined po-
sitions, which are bent independently of one another.
The armature 3 has an elongated tongue piece 3c, the
end of which is connected to the tongue piece 1¢ by sol-
dering, laser welding or spot welding.

As is apparent {rom the above description, the in-
vention has the following merits or effects:

In a switch of a first aspect of the invention, in which
an amature swingably coupled to a stationary terminal
is operated by depression ol a push button to trip be-
tween contacts and the stationary terminal is welded lo
the armalure, the electrical connection of the stationary

terminal and the armature is greatly improved in relia-
bility; that is, they are high in durability. In welding the
stationary terminal and the armature to each other, it is
unnecessary to use an additional component such as a
lead wirs; that is, the stationary terminal is welded di-
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rectly to the armature. Therefors, they can be relatively
readily welded together by soldering, laser welding or
spot welding. Hence, the switch can be manufactured
at relatively low cost without increase in the number of
components or in the number of manufacturing steps;
that is, the switch should be highly appreciated in prac-
tical use.

When the armature is swingably engaged with the
stationary terminal through engaging portions thereof,
and the armature and the stationary terminal are welded
to each other by using portions thereof other than the
engaging portions in the first switch, the stationary ter-
minal is directly welded to the armature; however, the
welding scarcely affects the tripping motion of the arma-
ture. Hence, the switch is excellent in operating perform-
ance, having the same effects as the first switch.

When an engaging groove is formed in an engaging
piece of the stationary terminal, the base end portion of
the armature is engaged with the engaging groove, a
first tongue piece extended from the armature is laid on
a second tongue piece formed by bending the middle
portion of the engaging piece, and the two tongue pieces
are welded together in the first swilch, the difficulty is
more effectively eliminated that the welding adversely
affects the tripping motion of the armature; that is, it is
further improved in operating performance. Further,
when the first tongue piece extended from the armature
is bent, and the end portion of the first tongue piece is
welded to the second tongue piece formed by bending
the middle portion of the engaging piece, the armature
can trip more smoothly, and the difficulty is positively
eliminated that the welded portions are for instance
cracked when the armature is tripped repeatedly. That
is, the switch is high in durability in quality, and in relia-
bility.

When an engaging groove is formed in an engaging
piece of the stationary terminal, the base end portion of
the armature is engaged with the engaging groove thus
formed, an engaging recess is formed in the outer sur-
face of the middle portion of the engaging piece, and a
tongue piece extended from the armature is engaged
with the engaging recess, and welded to the stationary
terminal in the first switch, the engaging piece of the sta-

10//
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tionary terminal, which is provided for connecting the lat-
ter to the armature, is high in mechanical strength.
Hence, the swilch has a merit that it is higher in durabil-
ity, in addition to the merits of the first switch.

In a switch of a second aspect of the invention, in
which an armalure swingably coupledto a stationary ter-
minal is operated by depression of a push button to trip
between the contacts, and a flexible movable spring is
laid between the stationary terminal and the armalure
and supported by and welded to the stationary terminal

and the amature, the welding will not adversely affect
the tripping motion of the armature, and the electrical
connection of the stationary terminal and the armature
is high in reliability. That is, the switch is excellent in per-
formance.

In a switch of a third aspect of the invention, in which
an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip be-
tween contacts, an engaging groove is formed in an en-
gaging piece of the stationary terminal, the base end
portion of the armature is engaged with the engaging
groove thus formed, a tongue piece extended from the
armature is placed on a tongue piece protruded fromthe
stationary terminal independently of the engaging piece,
and the two tongue pieces are welded together, the dif-
ficulty that the welding adversely affects the tripping mo-
tion of the armature is more positively eliminated. Thal
is, the switch is much higher in operating performance.

In each of the switches, in order to improve the re-

. liability in electrical connection of the switching ele-
ments, namely, the stationary terminal and the ama-
ture, they are welded directly to each other. Hence, the
switch is smaller in the number of components and in
the number of manutacturing steps than the switch
which uses lead wires for electrical connecting the
switching elements. Accordingly, the switch is lower in
manufacturing cost.
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Claims

1. A switch comprising

a stationary terminal (1),

an elongated armature (3) having its base end

portion hinged to said stationary terminal and
carrying a movable contact (3a) at its free end
portion,

a movable spring (7) for operating the armature
with a snap, said movable spring having its
base end portion hinged o said stationary ter-
minal (1) and having its free end portion en-
gaged with said armature,

characterized in that

said armature (3) comprises a first tongue piece
(3c) extending from its base end portion, and
said tongue piece (3c) is welded or soldered to
said stationary terminal (1).

2. A switch according to claim 1, wherein

an engaging groove (2) is formed in an engag-
ing piece (1a) of said stationary terminal (1),

- the base end portion of said armature (3) is en-

gaged with said engaging groove (2),

said first tongue piece (3c) is laid on a second
tongue piece (1¢) formed by bendingthe middle
portion of said engaging piece (1a), and

said first tongue piece is welded or soidered to
said second tongue piece (1c).

3. A switch according to claim 2, wherein

said first tongue piece (3c) extending from said
armature (3) is bent, and

the end portion of said first tongue piece (3c) is
welded or soldered to said second tongue piece
(ic).
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an engaging groove (2) is formed in an engagr
ing piece (1a) of said stationary terminal (1),
the base end portion of said armature (3) is en-"
gaged with said engaging groove (2) thus

- formed,

an engaging recess (1d) is formed in the middle
portion of the outer surface of said engaging

piece (1a), and

said first tongue piece (3c) extending from said
armature (3) is engaged with said engaging re-
cess (1d), and welded or soldered to said sta-

tionary terminal (1).

5. A switch comprising

a stationary terminal (1),

an elongated armature (3) having its base end
portion hinged to said stationary terminal and
carrying a movable contact (3a) at its free end

portion,

amovable spring (7) for operating the armature
with a snap, said movable spring having its
base end portion hinged to said stationary ter-
minal (1) and having its free end portion en-
gaged with said armature,

characterized in that

said movable spring (7) comprises a first
tongue piece (7a) extending from its base end
portion and a second tongue piece (7b) extend-
ing from its free end portion,

said first and second tongue pieces (7a, 7b) are
welded or soldered to said stationary terminal
(1) and said armature (3), respectively.



