Specification Electrical Connector Technical Field

(0001) The present invention relates to an electrical

connector that accepts and connects electrically to

the edge portion of a circuit board at which

el ectrical contacts are fornmed, and in particular, to

an el ectrical connector suitable for inserting a

menory nodule in an information-processing device.

Background of the | nvenSpgaificagh@n2) El ectri cal
Eleetrisakéomnacior s acconpl i shed by providing a

contact-type conductor pattern (electrical contact)
TeghnicabFielthe of a circuit board such as a printed

ci rd8¥@Mboard on which electrical components are

nmourffedresantinvertieniraletasttp ag elastricel eannpetobibar accenigeand
copapatafiptiieplytie fie edaeqortianad’ acinauibbeard @t which lelectrisabcantacts
are fosmed angl In parinelat. ¢e an Tleckicahgeanesdtor sitalle forgagerting a memory
meditthie @ndrfofraationguoggssingsieviaeed circuit boards is known

as an edge socket connector. (0003) FIG 7 shows an

~ Baskargund ofithe Invembient i onal edge socket connect or

(hel ber referred to sinply as a "socket"). (See

Pat &fctivgt eenaectivity issaceemplshedbymoyidimae cogeckiype Sonductor
patigif(elgoliieal cantagt) abihe ddasef aicheuif kaacd sych 99 a priiRe circuit board
ongichagleclri¢ad compenraits ag raouniemhiand gherdusartinmie¢irc @it lovard edge
copfRindly thesseelpeiiert gentarets miragivjintoanmiesticat connestsryThis type of
elegiiigal eonneeter fgr Hea With boried cistuitheardsfis knewn ahapedgeseikal
CORRSA®¥e such as a personal conputer. FIG 7(A) is an

per § ive view showi ng the socket 500 and the small

ci r EIF17 shswegran @@mple ol eavaeianatieddecsasket. comhectebiesafter
refeined jossipplyasdegoatiet’h (8ae Patant RorweentHo G3H P BT hhlheng
sogkes pef} iszentiguretas azedipsestiomfoseryd I ifsorkes soilable fasiattaching a
smgb areritimagh10 ap wWbishe amieonsiuictos gremary is rmelntedéegmory module)
to appiaskpard atiaminirmation-pocessing devies CH 29 a prisonaboehputer.

el a§tG-cafl iy samgrepsativectiowsbewing éae $ackel 509 anekdhe small circuit
boandelfite ipe seheestedibessta. I hersocket 59Rs provided with antesulative 0
hoysing 5SHhkavingem slab e s that actrpis svEdge obthe smalimingwit beard 10®n
which @lapiicabeatratainaverhaen; gounted. shdarpliylity of eentacty 520 that touch
elapliGdy pod eorest eectrierlly vt the elsciipal qontactsatZofdhe et cipyit
bogrid Obridiesibgen gecantrd. The spelat BE0 ksoneunied snig.the ootrrboasd
that 51 nokRREWH B seiderinaribe re peitisnoel thggomntacts 28 iailerg/exposed on
ther pydgesifleaf thgingdlativasliqustng §38si ti on (here, the position

i s t890he right of center as viewed fromthe inserted

s maf/coluginae apsitioning erolrgyioa bdnis intearally armediah ap geymmetric
positigRdbaieG die nesitiends orihe gahtaisentasas Wewod frapube ingerted emall
circpitibeasl k) jangi they Wisitih (i the lsRathaisedlirgalinss obthadnsefativg hausing
51Q. Hoisgpgioping ireirusiam 330cenceaes a nptshrid at the edae df e smalhgrcuit
bogrg "gu‘"f"uf’efuf‘ﬂ@@r‘ifﬁﬂlﬂd@ﬂhﬁ:ﬂ'ﬂ@".@@al’féoﬁ_@ 1002 predeiereined pesition
on H@Sﬁ q.ti%ﬁg. Bhproniging| the pgaitienin log)lp@qrp 638G at thigeasymmetric position,
ImpserarinssHIoNP Sreotraleitnithoardsto inle tge gloy isiayoided, and the
acosgiEaNee pesition Appg Perwitthd the gnalbeirauii@ogisl ( is cegutated such that
caghsiericrh comae 2l sprtectoghe icerrespongdiad coataet $ate

acc@8Pahce position along the width of the small

ci r Elastic pihapd amms 540.raagh Ipsevidpdsvnan inwerd tagiol tab 540a formed
at the tip theirqggﬁordbﬁplar@psq of sgaurelybeldiag the gmalheircuit board 10, are
dispased &%mﬂgmgo%&lﬁﬂ‘aeﬂ eibey siqepuidhg insplativt heusingppér t

ar ne'Gs4(R) ixae Refspestiveeipwbhaving thersipte avheadhagmelhpr@ifGward
10 ipdsppigd inde thendott19aioh theessicketR00tand ip helg sseurely bydbe supgprt
amgeid4di ng the small circuit board 10, are disposed in

opp889%ig positions on either side of the insulative

housi ng 510.



FIG 7(B) is an perspective view show ng the state

when the small circuit board 10 is inserted into the

slot 51 Ga of the socket 500 and is held securely by

the support arns 540. (0006) Wen electrically

connecting the small circuit board 10 to the socket

500 configured as a ZIF socket, after the edge of the

small circuit board 10 on which the electrica

cont'dberselgelacyvapnarding $he sigal ¢iyit aprdpldde thassgeket 19
cogfigired red |k peckst. gitesthe £dge pf thaemal citedit sgud 10 ke whidhdhe
eleciiral pantanis RePraYdpdigritserieg pessraglivelydrasm abevedniothesiot 510a
of theesockeinlfe the othey edgh s pushpd dewaparde pprasing the alesticity of &e
C%!ﬂ%ﬁ 920, unfjl the small sitsuisbpardai0ds patialiel withibe methpsbeadethen, the
sidsy eqges o gl small Gireuit boasd 4P @ra seqired Rehemalr dbguries aiEis 540
preyided gimerch sideef tha gockst 8U0. dsgorginglawithayt deauingtany force for
insgsliqndhtoghe slope sk thengng)l cirgiit herrd 10dwwingiong edag apeanded into
the insulativeshqusingrb i0rs attaghed 4¢ te eioet 50P hendsarpelpcideally gonnected
stae 41 whigl epely elagiries soplagle! 2elagisalotopehas the gentpeiHZ0 e be
majpigiielg 510 is attached to the socket 500, and an

eIed@Q&@ally connected state in which each el ectrical

contHeweven becaiseitoerels varsnen isthe midte ehthacosionng arptiygion
53p@ndior feerdth G diterpotciHadel e small cisadtbaaie 1@ witginthe plgveable
toleranee eange dif Hhegiosttineing pEtusioniing msnchar higvioa a siBe saayasr
shepR agjiRiing cgee ohibemesdinning petrusies S3pef thegiocketiS00bbamddths
mayahatisYA mateh, dhareagipating oan Brremercasge, Far this rmason,
_fefg@ﬁtf%wﬂ@r Biz6% ROG highe dengitigs AteaccREpRRigd &Y $i prphlem whereby,
f the Aenir-tosaeatss spaaing (piteicbatwaen be piuralitpeksantasis P of the
~ sogfeb bPQ Seeninesaamalk conrdany edigramers @b therqeatagiofieach elasfical gentact

125f FHegircHit bogrd 18mithdhe sentagofihe sprresposding certaeish20 of the
sogksit SP@, pecqreassdifiicult oasbisve. anskposignalahifingeccuemifiersbghyeen.

denéfd38¢s are acconpani ed by a probl em whereby, if

t he FiGf shansanemmge sirnathry copyandianal iseekes &?t%ﬁ% been
Prapogediq sovedhisgreklam: Sesitatent Qasemest kdtlCobo This sonkas 600 has
bagigglly|the syne capfigugatiogmedhat ohtheraevemantianegicoayarijonal socket
500 ut diffesan tad irvas devised 4o epafle yrasmalbgircuiiibpaisis 40do e
coqpacted tadls sisiep el afreriinsds, de sasketRiiGHg peyittes vithsrongflative
hoysiag 64 bdng tvecsieis 6dAn Lagh of whigh acesptneng edgs ofdbrirespective
smalh&irgyithogrd 1¢, providee vk @lgcirioaheeniards. asdm pluraliy@s pomtpets 620
thag elagticadly ipvch thaplelityrof elestrical condanie t? o aash selkeitcuit paard
10,204 tha spcke PR Bownted onsompthethgasd thabis nehshquar Elastie support
arms,84fheReh provided with an inwargl fagipg tab formred a3 dfg timihegeof for
the pEPQSR-RE seeHElydiplding e sl citayit baard AR, agp dispatert neweasing
POHINPn §ihRRFIde St Ihetinsuiadiye hpusing 19 oy smalhcitoyi popid 1iaaving
ongigdgesiogeres iglehe slot GiPas frngld seslEely DY bisalahs 640 that ergage the
concaM® Bertians {Q pt each; sidessuriage of thesmadicisyit persd d8cket 600

is Yl ded with an insulative housing 610 having two

s| ot"StegdPh @ celmnas posifipning Brotepes, %P@S}'é_ﬁ% RIpirysien 610b (see
FIG $Qnavino\ad elastig member&@0tdisnesed atits i inintegealiyfarmed at an
asygireeyie pesitiot aiang deswidtyef eachplot 6104 9f the insulative hausimb10.

t haf 'Cé|9§é10wééleﬁz!§@6tr@re|@%@ mgrahet| 3P disprsed aldhe tie &f the
posiigRingRretrysion §10¢hs ¢peas Ralent Resumant 1hblst @) The elagiig maeber 630
Is coppkised einbagsURRTERS biRtcavhieh Hiernasiipaing psatrusion fF0bdMeorslly
forppd op eachx slgh®tla of dherinsative hausinadyOvs dearted, apaiipf support
arm%t&a&%twg& afeshand expand guiard Hea tY-ghanee freprthe pase part
63% gad Jarprisen Be tiperf gaeh SUPRIMATRLS I a asifs RarG33chaving a curved
surizsg thet engaggsdhaneishdsdt the ithgysmalbairauit baardolp. The guide
parts; §33cqre dedgedio have g sivehehape sRasdp syreudt thatipehthe
Postonigi Rrothsiario 1 9fdhe ingulabyreh G185 and tgrefarepinsagion into
the giotoh 1B1@fdhe srealhgirquitdwatst 1) i siipolh @nd dhesswingdorcr &f the support

engage the concave portions 10b at each side surface

of the small circuit board 10. (0009) Instead of a

col umar positioning protrusion, a positioning

protrusion 610b (see FIG 10) having an el astic nenber

630 disposed at its tip, is integrally forned at an



asymmetric position along the width of each slot 61 Ca
of the insulative housing 610. FIG 9 shows details of
the elastic nmenber 630 di sposed at the tip of the
positioning protrusion 610b. (See Patent Docunent 1,
FIG 2.) The elastic nenber 630 is conprised of a
base part 631 into which the positioning protrusion
610b integrall formed on each slot 610a of the _
armsQ2apeoed W@%ishgpeegl_esuc@"y proes-fitie gyidgaiarts 683 agpipeirthe inner
wall ofdhesnotch A3 thereh¥ guigioithe emplbricculearkfhiedhe predaleamingd
pogitiory.o8 gt 102.Asm tesult dmpropghinsertian of thasmall ciseyidepadh 10 into
the fecket BO® e avaldRd sasiibe aceaniares positor of e spafl cirggtghoard 10 is
regted godhatpacle glectigalregptact hawilaegag@ o theccorresrmnding at
pr?‘l’fée@dg eftagif2Qmal | circuit board 10. The gui de
par Q0883 are devised to have a curved shape so as to
Patgpt Bosment! :(UnexaminertPatent Applieatian Publicationsi?20021164118A
of the insulative housing 610, and therefore,
Displosprq efithedpyentione notch 13 of the small circuit
Prgblems topbe Solygd divithe dnenties spring force of the
supdBPtarms 632 opened in a V-shape el astically
pr es¥ith the qoReeniianeleopkat6904Be sappipiesalastinanamiprs 630 mdisposed
ondhe tip of themeRitiagng praiugiey 6J0b integyaliyferaerhpn theiimsigtive housing
618 candeepordingly. tiee guidelperé bRP aerands elasticaliy toponstantly Gless:fit
agashihe drnegr wall Phﬁﬂﬁd‘ﬁ&h 13eféhe sroall greuitihearshi, thesencenabling a
copganidnatghing pbthewidthb decauidsopart 63%eil e dvidthmd therwtch 13 of
th%%’Bé'F?!B—W&é’OBEH G A rgpult. fthers ifenq shifting af the lseesndencs riosition of
the argall eitcell beard: Hduedgamriatiand thepwidtreefmotatt 1310f thé small circuit
boagshHband the widib of Biernasitioning meptiusipned dheesaskeld®Oc ont act
620(00%010) Patent Document 1. Unexani ned Patent
ApplHo¥eveHaS Bhewn édltGo A0 Jthe paip of 91ppe8 ArmEB32 Pbibeetasye
marpRer B0 diatnobalwey s Brrang with Ipl-righll sysunelty ashteredaleat tten
Pogt}?ﬁ'n&; PrAtuRiop RA0k cingidhereionalin srserese teTequestrfosarpaliessizes
and highef denpltipscif theauich Setwespdeplurality afisentaris abthe: spgket 600
(Pifgh f theopipsitical contaetsildwf Bectnaliaineyit heard 10biseareosmalies
consianialgnment i ¢rpterof gachplgctted Gpatanyl 3,of the msgiiediemall
cirgiirhoaph 30 with Heeeniarof thecear perglinderntagh 6L9 optheseckeat 600
beepyagsdiffichlhto aghive. Argordiagly.tthe difiauinimregdipting ibe asegntance
Pogifionof the pwall giraui, bq?ﬁieil%s?chethaiﬂhe glpcHicaketackni2 are aligned
relighly vyithrige spntpefe 640 it mpblamhthagoniupsinesd3 and the
wi dif e BreseRbinveittion wes dewvised Raseshen suckiqopditiens; éad ¢ ig an object
of the presestinventionie peovide aroelesirieal capnestor it reguiatps Hiece
acciﬁggqqcp@qs@pn 0{_qa@_mgll,gtrqmtdqo,a&ﬁo&mngctg@ sgeipthgipthe electrical
confagts &f thesmal drReit bpard Rlign Wit pradetezmised cratastgn the connector,
without @y Positenal ghiting aeeurring tharekeaiwesn-t he posi ti oni ng
Megps te §olvsthgPreblemsocket 600. (0012) However, as
sho®'Bh FIG 10, the pair of support arns 632 of the
el adb? eleciigatronneder deimedtin Slaimylsofdhgaregentiinyention comprises
an jnsplialiye Beysing thavageprisantadde®f asuavit borsd, pplgraliiysielagtrical
coriacit PRSH SisPeierhon tiskiedars parositiening pretaisiosrfanadyon the insulative
hoysing fies the FuRose Al regslatiop thes acoeptanse gReiionielitbe ciret baard, the
positpRing prefiugien (ikiaginitha npichohthe sdasrol taneieeeit board; amda plurality
of contacts thabrre suppertad yrthe insulative Peusing andihehelpstically torch
elegtfieal cpptectsqrytagiccioiaand: mdereis tenersitioning rsetrusieroas & aertion
thabisitiRpibaner tha samerbigkness asdamneirk width ead aperioadhatie
thicker tham theyacieh wisithy hgth portionschaing senmedtedoviang friddigyportion having
a thigdness thet changes symeeisali-ng cont act 620 of the socket
600(00htkones difficult to achieve. Accordingly, the
di_fT'i‘Q:%'PFN{"C?'r?OP redqimgd imElaiie 2 thmereserg ddventiomisgn
elegtfenl spanqctariassgt forihdaf4pind . sierein Higtelediicab perneeios apditionally
contacts 12 are aligned reliably with the contacts
620 is a problemthat continues to exist. The present
I nvention was devi sed based on such conditions, and it
is an object of the present invention to provide an.
el ectrical connector that regulates the acceptance
position of a small circuit board to be connected such
that the electrical '




contacts of the small circuit board align with

predeterm ned contacts on the connector, wthout any

positional shifting occurring therebetween. Means to

Sol ve the Problens (0013) The el ectrical connector

claimed in aim1 of the present invention conprises

an insul ative housing that accepts an edge of a

circuit board, a plurality of electrical contacts
COFYIrngs meap s gupneringa statege whichmiedticab pontectp abthe sige of the
cincdit heard gacenied intsiie dnsuladive housinghefastivellyt touchy themestactsf of the
electigal gennegtorhe accept ance position of the circuit
Effred of the Waentiorsi t i oni ng protrusion fitting into a

not dAVHH) the edge of the circuit board; and a

pl urfgeprding tefthe eleetioalconnegtoraaiaimed ppGlaired dbyhe present invention,
the glegirigaliapanemiersiomprigaeian nstlaveakeustgl thet acoepth an edge of a
cirghibbeard caplueain d elestrisal eantacts being dispereddn thaterdgiena pbgtioning
prefgssion formerhopihetingidative hausing fasdhe purpose ¢faegulatingtthener
aceeRiANGsy Pasiion hthe aifelit kerrdstha positiening prstrusipd fitling irdo a notch of
the)8ege &fithe pisguitiboard; Bnd Replurality nf cintaatethahansi stipbortdsonyhthe
Ingsitive bRgsingpndthebelinstivalyitouch eleciiicaldioptastsrari tha chiewii bagard;
wherein thersdioning arotalsiongws asportien thatialthipner to@anthe Shwe
thigkness ap 828 naefnhwisih and @ paitioe that is tickenthan tife rdteh widths both
Portipps heingsonredied via petiddie pertiondmavivgtedhickisessdbatfchanges n
symmgitinally, apddieseiore fivendh eases where donmeich widthaigdargieothan ithe
thielgigss pPhibe pesitioing protrasiopothe iangerdarsediosition ofwhesimall circuit
boardganrieggpulaiedisael thadno phstientd ehifiing tiheurs betwaentthdelactrdcal
coplgelsnd dhe errtesppieding sentastiof therriesttica) cennestor dalrthgrmaongctor
this Rerpesmithe eleclipalicesnedaivregaimied in Cladm i stoes not ef ez anyof
adgifienal masthers auch(@oarsslastisooembémg to the el ectri cal

conf@dr clained in daim1 of the present invention,

t he Mareqver.ithe pleginalaonpecteinsigimedérs Claimi2raf theapriesent invention is
anpinedicatcannastonas egitfertin @aige1.orhesein dhe elacirical sanoecter
adgifienadly coppasesaneans foe suppodmoacstatelie whigh dlesprinabebrdarcts at the
edge g the gljeuit kpapdaeaspiad intg the insulative beusineretestically tohieh the
contagty (o thevaledlinad Cormertor, arddnergiqse the smalkairguit hoardganthe
majiieiapd Hraneagseniante posiion teguletedavich thed ap gositieral shifting occurs
between theelpelcal conlegisiand the cerrergonding cantaeftaf theodlecttical
CO'@'CPgB’rof_the circuit board; and a plurality of contacts
BeghEmbgdiments for Cadying @uictheilmeantioni ve housi ng and t hat

el afd9'¢al |y touch electrical contacts on the circuit

boaf\dirst epedisent ohan plesiricalasnnecter &itheipiesenttiaiention is
degssibed balowiveth reterensieria GG hhte DA $hall geowis boarsi Witiaying the
sampe gonfigiueationiagtimthernenaeional exanpleaean ke usade Red therefaretahe
dupfispierdegeiintion ipemittedhsra. iMagovssi yrgdewnard lefdight direstions within
thergraings F@rdﬁS@ﬁbqﬂhdirewgy gsing iverinalsandtheszonidllirgekions.

symtR¥8]l cal 1y, and therefore even in cases where the
. not E¥PiTAM 7 arel nargpactivendiavings shewingkhe gwirogartsiaf a socket that
is kadimen®f ph lactiisabepnnepler rbativpttaeerrpessit inventiast. HES. 1
and aghew schematicaliyibgstpte anwhieh ¢ agtad theseradl! giteait bpard is
insgréd iplodhasloshi fti ng occurs between the el ectrical

conf e sackghtPd ire %Jg@p@lsqi@ﬂmm@ otenngetingde atseall circuit board 10
such|asc meengry medWecanstis cpuptised efmndnsylaive holsiag Jip pavng a slot
11Qafbaiacsepts iapdge o Hecsraall @ircait heerdi 19 ol wihieh eledisieal aeptacts are
forrpedyanda plwglity s gpntpeis 420 madiiail $seafdB. 4bthahelastivetly touch each
of the plgetrical(antes)s mawited pB both susfaseeefithe saiall sieiitdmart 10. The
socketa] 498 Mowntedainie thegnothpdopideeferpersonabaeputer o thelike by
soldgringiting partionp Atz aod 14%a efdhe tomtapisi180@ndildil that wheeexsiosed on
the upderside of thedasulatbierhassivg 11808ibpsohi0d (pee Hifpr4) peevidaskorsthe

for supporting a state in which electrical contacts at
the edge of the circuit board accepted into the

i nsul ative housing elastically touch the contacts of

the el ectrical connector, and therefore the small

circuit board can be



mai ntai ned in an acceptance position regul ated such

that no positional shifting occurs between the

el ectrical contacts and the correspondi ng contact of

the electrical connector. Best Enbodi nents for

Carrying Qut the Invention (0017) A first enbodi nent

of an electrical connector of the present invention is

descri bed below with reference to FIGS.. 1 to 5. A
lowprppart ofithe inselatieaiausing 118Vs fag thetrurpesens pesitisringithetsogket 100
atghe prgdetreninet pesitianeratheanathgibeardan be used, and

therl@te a duplicate description is onitted here.

Mor ebiileshangst resitieniag grotesionr i3ghprottiiding tavends thietimgention of the
smalecirgribbpard d Oaie éntelgratty fomed tiomdrsulajive plastic etart asyaimetricl
postien aleng de widiteefithe slot 1{@oafdhe inFulaBie housing 110aFks positioning
projeysigne 30 fikeingr thwineteh Shahihergdaehef thesmalbairauit bokrdal0 inserted
intg da elpt 1Wat and Bunglipnsrid gdidentine srodll cirguit beandr i0ctala predetermined
acgefiarea msitios| Bhis pesitienindheropusieeh30 prevents insorresti i@ tich of the
smalirouitheard 48 hantarepdlalelsjhe aeeptaate positiathalong theevieitigd the
sm! ofrpit lagemd 10 slettihet ednbegiertiical contaedof the snmaliccinchigbedrdt10 will
comhrst dpitirereded@ mingdcontaet gibk sockeh Hob | Tdeatb-ghenae positigning
preteusipnsall hasginrupiet pertien d3Q:0thatia dtickes thanmtsriowsr pootiul H30b.
Mageversthe oaperi posiibnot30arand kel losver pertitio 180mgrelcbdnécied byaa
tapgred midtiepporiiera i 3Qrctbatirysmaetrieally decdmehthickandlbng thealinettion
froguthie dowiey portionHi3oh tewasdithe epiter poripadB8a.are forned, and

a pl@¥2ity of contacts 120 and 121 (see FIG 4) that

_el asterediiBy1 shawhthegepe inofhicinthestidibtaf theatotclo /3 atthe small
cirgriLnasd 10 is esehtodhe wigile of 1o lawes portian| 136 of thietribkshmped
positioningy protrggier d 80 {@Ghe saseonmthisth the width hethewotnbriida sizhdly
largershars teavidibarhs leweoportiere 13Gtkef thy rib-sbapket pasidioning grotrusion
13pdiit sipae thep diferange ivaulficgntly smagerthar the inteovahbetween the small
cirgiihoasd 0 anghtheerpntast 120 dotmuigihsicds befconsideiedsglal).iln éhis case,
whis the lnyennatiom1$¥xef tha positigrirgeprpirgsion; § 3¢ isdittied édo the ndteh 13
of thewamallsirewit dard A8, iegandless iof theranglsi Agof Iis@rtics ifitorthe et 110a of
thepancpeis@Optheposeptancd papitichelegdke widld Of thatsntaiieircuit board 10 is
requtadelbbye thei loveer protiont 130 of the tresitiontnigeordtossich 1300019) A

ri bFehbgreid the abovenrentignert caseuinitba sth80whegre @ine wdpa & inserted
inte theeslald 10&6f thastheriedge ofraiske up smiiel directicuindicited bgl tHarrow A
in the drawingsatHay tHecarmied of sfdine smalltisduit\beap! BEnceasés, #e notch 13
willdsterfert withcthe paysréd middid pergor h80aMaad Ditinfatdlfienhs hiddisldéteion
13@d thiahie thicksw tredn the Idvau porign 1BOb cdim@ bedigkd iridihthotch 13.
Belomoinrths istate WB6refthé smialh tibcUittarPt € R idskrial iftb eheeslge 10k and
thetineerspariidn t30baafitiie pestiothinhCorotngsidrt €30 isififte® inthreSlofdh 13, the
makililan anglé of smal tiedid boArd)10 Melehbed 288l 1 (whefsk b 19oar d

10 gmpa)predeternined accept ance position. Thi s

POS ChitRe1bther RaY, FUS DEholdhe CaYERwhicHRMiGATof the notch 13 of
thel SREAITGIrc@nb&Yrd 1D 8s 1888 kharCthe Width oPPRNSWeDor@M 30b of the rib-
shaped WYositiesing BrtsRARBBNSRI R fdvidr hinthe Rthxiniem \Width bf S upper
portitre 13GT8 thiCédseUh hapoadis bOtwedh thd Aath ¢8ehthe! shdilldired@t board
10 QN tr@AdwaT pdriieh B3 df tisd pSsitidnirRARbFusiéh Y80, land GRIAEBES thkO
acdePpRinBé pEGtiGT o tRe emaP Bkt bdafd 1B Rs8RsKRto tha@iot 196a cannot be
regUlafediaRe vk PokticAM308 of HeQidsiidhing platFisitms1zan upper

por Howevel3Q@ntiN@lis tasel BE GliRte dd¥@Abdd BelbWVRE sBALd: H O of the
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100cdSgeehFrophlitehsnidleineLifl bbar@f1 otiRgerieatiRb iH3s18f 11dae smal |
circuit board 10 is equal to the wdth of the | owner

portion 130b of the rib-shaped positioning protrusion
130 (or the case in which the width of the notch 13 is
slightly Jlarger than the width of the | ower portion
130b of the rib-shaped positioning protrusion



130, but since that difference is sufficiently smaller
than the interval between the small <circuit board 10
and the contact 120, both w dths can be considered
equal). In this case, when the |ower portion 130b of
the positioning protrusion 130 is fitted into the
notch 13 of the small circuit board 10, regardl ess of
the angle O of insertion into the slot 110a of the
soc ks show, in Fla. HAd dhr eerilioningsireinesiom! ¥hig comerisddiefia lower
pariipn 53R havingracuniforrp digkmess angippperpition €¥a0ipat i hitkenhan the
loweyrrartinn 13 ard 2 middip seition dRPmdispeseditirrcbetwegn and having a
tapgred geape ofrp eandinugusiveahenging tiekneas with jeft-idhé synmetsy. In the
cagpsheresie vidih of the notehetd efdhe pmalh cirgwt bopest 10lis@proximately
e%*@Heﬁh%ﬂgéne%S ¢fahe lowep portian 1 BRb f the pesiteningarotasien 189 as
showe i wW(R), therpasitien ¢f i smeplisircuihbeard HE indeprnioedby fittiag the
lowerenarticsy 139ki of thsorasiiongiphetrusioset30 intedhernetch 1330n itid dther
hand s thegasewheie theewidipd tieeineith 4B of {hersmad wire@0oardind is larger
than thedkiclieps of the lowerdiogiqnot30b @i thelBBioningtprote.siani 0eand
smafianthen e bigkressaf theouppes portieadAda, asshpivo irellG. B(©), thee
PogileR Rf the smatieirenit boaid fi fés daterrinashiy Etinghidegmiddle portiooidc of
they pegitipring pretrusiered 3iatd the motchel 3s Inoetharnderda e configutation is
supidfhat. dy mayopulatingithe spel cirguitrioary 1 bavingsermedg@Onserted into the
slat i1 @80 that thetanglen 6t kgeon®s larger thamitierabovemghtenefl &hedvien in
the taseuvherd dar widitOofitlse oatniotl @ ¢ lasyed thian(thdr@ideh 6tBe Igwer portion
1300 obthe poeitionihg patitueion H30dthe Mlideh oPthehmieh tdwill cassdy match the
thigltniess at & portiod ohtheftapdred middidpdrBommfi30d.he smal | circuit
boaf@P2B) is | arger than the width of the | ower portion
130MNeat, thehgequiebse ®h gpidithgplos smalboiraui boaat tQissatedlid e socket
108 telthearedatenmindthaccehianoa position widdsdribed withecfeppes to FIGS. 4
ang grfei tha casdm. which theivédtbad the reoteap3 ofttbe ssab erouitebmatdt0 is
largenttoan @ thickndse of thel lbweri pariinrt 130beof dthe Adbitmnohgtdnetrustowet 30,
ang emgllenthars e thitkndse op opperiportiongl3paot r usi on 130, and
t heF&B .ot is a dress-sentiomnl aieveshpedig ihersodiet t1i@ irsaratdss-section
pewiendigitlar todhe drraved dissstioredf thatontatis 12D @nd 120aF1Gan@)tshbes a
crosegattinnet tig/lotéton wivee thrordntamh 12 B6bwinith tihelastis atm sroceded is
. visibteoatrthe bolitord S@le dfitheansartedesreall dincuit boayrd dfsand BIS. WB) shbws a
crogeseetidnet tirelooationtwiers tukasntakd 020 &t which apekstnarm is located
be¢amesisible &t theatbp sidemf teginserted sl circoie poard d8. BIs iStis amplan
viewlajtiee sdekeii@ h of the small circuit board so that
t he(®@2d¢trical contacts 12 are aligned reliably with
t he The smeh cireuitgard (@ d@iptedRiyGhe Braken dinég indfiG. d{Awhots the
statenie whidh areogrisre in nsetedpénsgegsively ifosi arove 3o diie $lbke110a and the
ange isdbe abog@nersioped makimum thgle arraWWheoitrecsmall Gioait thodd 10 is
insenecbintcetieistot § 184 dhes plotalitylof@dectritml sdndaats fonmEd @n 18 wyper and
loweh surfanss of thei adgepf dtersnsaliosvclidboard 1@daypst the desplctivel muvality of
confaets i1 3¢ an@ 0B 1. Wi avgtemtauti0f andn 21hdre lpress it irdo theppeiative
hoysing 1 BharBgeutadaand bothiviootests havamntdirstic aoneapatie bf eastic
dispigcmerdrvehila catiirding todewdhahe eBBticdl ayptestadofithe srmblk tivestrboard
10.din this shaten §eeausedipewisith shthp @oteh 18 of dive $malbeisiuil bohrind is darger
thap theclbisknesamfitihe losfer peitight! 38ly nfhitbe ppsitibming hmtrusias d 30waTde
smaligs thandha thicknese ofitbe cpparpafiont h¥das aglap occurs alangbloawiith
between heapmietokd and theyowercpaation HB0bhe thehpaditivasy podtradien 130 fitted
thereiwer portion 130b of the positioning protrusion 130,
as {0889 in FIG 3(B), the position of the small
ci r@uithe dtbar it thessnokdk cincnit heardid indicated by theesolit dinein FIG.
4(Ap shawsoire 5808 iroivhich enp edge isamsamtpdntotthessipion 0h3Mhdithérothe other
edgetie raigaccup in3he dnedtibe irstideted bhthedrromnAtlhdhis amée, Weenatch 13 is
fittedhrtowheltapersfd middlerpmriadn 13®caff thehmositivalng protrusion 130pand the
smaligcincyit baargelO is eeadyt fositiohed khibs predeterminddoaweeptaocd pasition.
130b of the positioning protrusion 130, and snaller
than the thickness of the upper portion 130a, as shown
in FIG 3(C, the position of the small circuit board
10 is determined by fitting the mddle portion 130c of
the positioning protrusion 130 into the notch 13. In
ot her words, the configuration is such that, by
mani pul ating the small circuit board 10 havi ng one



the case where the width of the notch 13 is |arger
than the width of the |Iower portion 130b of the
positioning protrusion 130, the width of the notch 13
will surely match the thickness at a portion of the
tapered mddl e portion 130c. (0023) Next, the
sequence for guiding the small circuit board 10
inserted in the socket 100 to the predeterm ned
In e posdse engsolbpangle ¢ of thessmallairguitbodrd ref evecerge thereof being
ing&ri@s.intg theasiot Bl 0Rpis indneased s@ an anglhigedatértibamihdtaboodmeditoned
mandnam h§leof 1t eenshpdditionial shiftitg baardbet@edrs thel cehpe bf &dxan
elédiicat bortdd @2aindfthd bentéraiitie ERfdshOTtingEdntat sEM&he notch 13
begomiet camterd whiletsiding annd b midaRChaaH 1 3¢ df B bdsitning
prothustdenEsDshaafngup@pered Ghbp@ Wit 38dtinublidhy indrdasing thickness from the
lowergrsticheraDbatkard\theupsdr @otting 1308 af@akahg ERGighhsynmetry. Next,
byQushing Se@hivan, intRe ARsction dicatédby the sAohed fthe idFRfhd, M the
otttdr sidhe otBtshredl 2ird@Oband 10 Pdsitidried at 4 desiBOWBsifion along its
widthparst SiRoking thébiattivity bpthatdofachienandhe 1apaktas smbl birédit
boahl thbeévaneisgatdllel witihesndthedbad, h State/isIbBlitedtih vitih the
eldatridaDeorgacte 1 bnd the donsetd B saed21 teidcaladtichnandthkdstate, as
shawd ifFIG. 54hB)snal@iBuiBbozrd 08 S SRGtddupBbriddNeoh BERlsiddedges
byWhveare fadie) tabst 404 ol 2Rskd sudpbr irde 180 asistitutig Bpgaw of support
mdzne AlisptsediBePEBSnY peditdrs @i eithBEsiti® Bf i esuithivé RBusing 110.
i ns¢oa2dyl small circuit board 10. FIG 5 is a plan
Vi ewigh the eoe et ibdd SockeD Pi¥khat i§lae BIdImEHt oEthetelectrical
cohvaettal of thel prdsamiregntyn, efeh itrekeR viatidwon in tHd WdiéfAbe slit-
shapeiviotth €3 ofsthabmail Birddil Kar® N@ afdlgethe Svidth $€ tHebh-shaped
pogitiarsing Shotrusiby 180,a7e akBN 6f ihetnetdhhis sdahe hidiobsing Pertion of
theapgditdning préteusidroIZNEin sLRNeHatlth st BbHie aidghion @hgle\Wyahahip@ating
thesargjld ofdhsettion ofib@sMall Birdu boafs €0 inesthkeRlc? 19t ARkeidingly, even
i tel riaith bftRe pbighaBidf theodmall @etit bead 10a6 baebendctsd®dh® Bocket
100 hariasppietin afided fapiger ths prurdlitesr eéctiidie cotgets ap of e <maall dircuit
boaidri@uarid the pluealibboftcdntittd 109 drRis1Baadf itveecdhnettal 10 cdif connect to
eacloothactsret) and 121. The contacts 120 and 121 are
preg@2f7ht into the insulative housing 110 and
sec tiegila saoshdoahbodinsihtasitad davcabtorleat bitha praseapiabdrtion
is defsceiveastialan with s¢fe@neseFIGMBL Irethe ea¢dndlinittbdirfentome Riddizal
cor@leettr MD0'adanthané &td santd corifigusitih bs ¢y suickét 100awRh thEGsxcktion
of 4 hostiatiaf Erotrbsicm 3@ fdr hegulatith hhoicdebtanbe bositidndofahe kall circuit
boardell0linsarted tnitt abshatfofl thkOnsdativerr@asing f drainthateffdrh ircétaeJrom the
shayle dfities pasivnirgarbirgsionl B8boithe ttkekep 080 Exediplifigd as the first
empoditrent iTheretds, oranthe wishibhiag prdtaRidnhe desuribkd bslewobthehparts
arelgssighe tre sapme bBdrancen @agraRChée cafrepgntiing paitsl bhthe socket
100 eindetiezir ddveriptizinglard 8méted. t he | ower portion 130b of the
pos{02enhi ng protrusion 130 fitted therein. (0025) On
t heFIa. 6ds alptardy viehethstablolws Gich@daticalyp tlethotBiohing ipestiuaibn 230
of thy ptdsentsarhballimemnteandrthé khgagirdd Adtcls B whthiRenalitcit@it bdard 10.
whi The postticeitgeprosusions 280, gtlotrutlirg folvards! tbé inkd@ian @n thet Shedl
cirduliboatdH), is ®diyshased gErsatbgrlyiformdieonthe @k it 00k of the insulative
housirdj TiEt Sdsitiynihd profrusion 280 hias atumifers thidkaesd g s ©Ibotdm,
and smalf protreslons230dt drel 230eedre tormed dit IERFightamhiids of eitheeside
themosi ti oni ng protrusion 130, and the snmall circuit
boaTlk drdall proarlisiensi§3qbanid 230eeste dérriddaldngetiesren @bRreéshonding
to tae cage dnoetheosittie @ortionm 306 he thewppes porioe €306f the gbsitidhing
protiisitin €3G methé ficst ecbbiinized rsthd koe fanmed @€ @dlohh ehasds, BrieAding
veriicatipsd ed to atgagelite Abteh 131 ehe drhall dicuit Bo&d TM0Answtteangl e
pergpeztivaty fromaabol itatevaeeniogoned maxi mum angle 0 1,
eve@op$) positional shifting occurs. between the center
of each electrical contact 12 and the center of the
correspondi ng contact 520, the notch 13 becones
centered while sliding along the mddle portion 130c
of the positioning protrusion 130 having a tapered
shape with continuously increasing thickness fromthe
| ower portion 130b toward the upper portion 130a and
having left-right symmetry. Next, by pushing
downward, in the direction indicated by the arrow B in



ot her edge of the small circuit board 10 positioned at
the desired position along its wdth, and opposing
the elasticity of the contacts 120 and 121 until the
small circuit board 10 becones parallel with the
not herboard, a state is obtained in which the
el ectrical contacts 12 and the contacts 120 and 121
touch elastically. In this state, as shown in FIG 5,
_ t he I8 thd ¢asgiwheig thepgdihdf e naicks €& o thel seap siseuitdisiagd b
ingrbter IRIP e elglda ihgpprovimately equahty tha thicknessoithe gbsitiening
pretiysiasy 230a thessmalloeitsyib beard (i0iimggrts ipaithre g6t KlPppoatmanmeniat a
relaiiesgv siedll anole pitb seapgeidodha herironioh asd ehea positiolecafesphieding to
the pgr geitioe 180kisi thg pogitioning peRresiony 8d of the first embodiment
despriped-abeye)rdush thal duskratch 09 andhtie sneallamotersionsi 238d@nd 230e do
not inéertgre with iegeh anatberindhisrcast, théacqsptasca positioresiithe amall circuit
bogub ) isfreguiated by shevlgwerportion oirthe pesitirdndprofrusine 280 that fits into
thepelged3not ch 13 of the small circuit board 10 and/ or
t he Qu dretotisr hahd, in ithe cisepdgre thesvidthafthegngiehot 3 akthesmall
cirggpboarthd 0\wsgrthd itto theeslotdtl 64 islidrgenthaniee thicknessodf the pesitioning
prejiassianoddpthe sniall qirosit boardi1Adngsristinta ieosiot1B0awh A Imaneel{aya
relgtitedhlatge anglewitingaspedtdo therhyirizontgl, aach apa pesifiongeorelsponding to
thearagoe from tha seddle partion 18Aetosthalubpei poctian: 139aznf thelgsitioning
pretrusion] G0 of gsfirstxeoloedinent descrihadraboivé) suigh thet dhehnaséh 1 hend the
smad tPeatrusPne 230t er 23R interfierecwith ednbieatierl0 t o be connect ed
to {PRB3ocket 100 varies within a fixed range, the
pl urf&eismal protelsies are tormed mith incseasinghf talldreneighdd $uch that,
when tleqipesitianigr pfotr@siem23Q iséngerted it the neftchc bhtexien § theomali
prefrgion280e fdoeh solcemntast therinred Gidewall obteaotcht 13, theasttysequent
small peatrusipn230d vl cqri@st e intengidewalloé hembtembd dihesmallof
prefrusigne @rg fooned so antzcampress when pressfhagdinsi ére inoer wallof the
notgbsidy shthat ghpwoes net acelirhasween the pesitioniag pratrusies 230 and the
noteBd@nth thistioriines it leashenepidbe singth projesinme23Qst antoBOedarmned
symengdricaliieor hoth sidesfaf gher pasitioningpretrusionoiOewill cottactthe mner wall
of theanotshcEh end thusoéven ipprsiticnehshifng petursibétoren 8@ depter of each
elecksigal eontacy 12 ped tecegmtenof themesies p@ndingf cantrst 4A®the notch 13 is
centereghand the sesaptargeipesitien ebithe stmall gireyithoand 10 ireregulated.
i ns(@®1)ve housing, and that differs in shape fromthe
shapethgfabpredpestibed se¢ang qnkadineitohan sectical ¢paneeiokelithe
preggOt inyentiphi the admasr efirendll pretrusienstvenideshen eatiesidd ofrthe
pogitigning pretrgeien €89 is ny lipited iauiooMorapvele e lorgeas the heights of the
smgll Retrupians fcregse sgaueniiatitas viewed fremrtbe emeh clecuithvaral @
insgged ingo hersiat d pomdhe gmghprotrugipns may ek @ny height, withia a range
that Hees n@l @xeeadohp oraxinavia vidhof the. nqtgoIB)n otheGvoels thedip of the
ribsshapss pasitioninohetrusine3Garstha smead Iprafrusieas posddeadam hagh sides
thefpad sheidst ba selegted@Epprapsiaiphesneas toauittegsmenibly dirdnatpfe 13 of the
smahgisgithgartbi®h 13 of the small circuit board 10. The
pos{QU38hi ng protrusion 230, protruding towards the
i nsBYthe exampletahevethe socket 1@U(%00b datds amempedigent of the
elegtripal gwapedionniithe pieserfriayanyion basreae-bundre@ okeash contach1¥ and
121 asangesegticalhein ancrlterajing Boay Ripsgithewldiyoiihe insylstive housing
111G 30 thisnease. thei deptante-nerirndistanee titchidpstwvesrpadieemt contaets is 0.6
mim e axappit Usyplbh eoalowabisdlimaasions toléreneaef the width of the noich
13 ptihe smay isircwt/passd 19 inaprepximatels] awn, bub thecalipwaliigshiftinlthe
acqepisnce pPgiven 2ignd thendidfoudhaipeckebt(fid appwuinataly fasamm,
magignime Syseadingly. theosadset 109rjéhe pregentieveniion Fealies the selative
positgmal shift befwvegp pha elgelrical santegsa 209t thehemalbeirauitdaargy10 and the
contaeh il Y aach 12B® hencartielled fosan allekebleteyal, and are forned
as ®Bdhg shapes, extending vertically so as to
engage the notch 13 of the small circuit board 10
i nserted perspectively fromabove into the slot 110a.
(0029) In the case where the width of the notch 13 of
the small circuit board 10 inserted into the sl ot
110a is approximately equal to the thickness of the
posi tioni ng o



protrusion 230, the small circuit board 10 inserts
into the slot 110a in a nmanner (at a relatively small
angle with respect to the horizontal, and at a
position corresponding to the |ower portion 130b of
the positioning protrusion 130 of the first enbodi nent
descri bed above) such that the notch 13 and the snall
protrusions 230d and 230e do not interfere with each
anotlnéhe ahaveteprplanatinneonly ap exsmpletd rceckydyns @ectadal cornector
wagndascribed; dul the prrsentinuantios iy rgjlimited & s exaenplewed the present
inysstion isrvidely ehpliqabiei to ictasiriegl gonoeetarsi that azgepttandtconineat
elegitieaily {than adgecef alBintethcitchié boarnder thealiké, i n t he case
Brigfescriptionjofitire Bfawings not ch 13 of the small circuit
boar(8034) i nserted into the slot 110a is larger than
t he Rifi ¢lewseerspedive vipwsif theomaingarimf etsoalsst dA0 288n embediment
of $hrpglecti¢al comnecty of thelWesant iventiannand stmvssthe engdgeal state dn the
cagmhere thawidth of theatotahel 3yoflthe gmatheicdui baatdh1 G axbibetwidtb of the
lowergpaniinn 1aotad kthe ritnshaped popitisiing protrosion d 80 eredaprgoximately
equale range fromthe nmiddle portion 130c to the upper
por thilgn2 E30wpasspacdtive powidf thennaiy papradarsesket 1 08 B0amembbdiment
of pn electrisabeninaeint ofdee presbeidndntior)arsshhws it engaged statehin the
caggwihare thewidik phihe netabt 1ouefitmsmalBOictuiiboad®iol is grestérdhan the
wigiihtof thedeweronditien 1300030J smalkes tisarethe npxou stidth ©f theaipper
poftipnriid@awi the ribnghapad ipagjtigningblotrnsibeilghit s such t hat,
whe @ hdisgoiksentiviem, ag spernfromshesmaBoirjud boaskta, efithertbeshaped
positiening pesitrusign 180 ehthefsockes 19fdn an embodimest ofith@ 8etridales
conegctyy oif thecpresend invention; §1GLe3(A) shavfs the statminovhidBthetsimall circuit
bogighkig mehengagrd) FiGpB(R) shews thepaaid imivhich dlumsraalt citduié board 10
is pesitianed by éhalovepportivre 13(@h ofitha Bositiiningspratrusionp i 39, rad iFd@s3(C)
shewe thegitate dn whichdhe emalbeippuis boamiriéhis positiondd by thg aiiddie portion
130 ef thamesitioring peetrusine 1380t ch 13, so that a gap does
not Fifechshaye awrens-sediopes the snackeid 0frinan esibodinsd otthd
electiisal gponeeton of. the prasknignyantioerF1Ga#(A) shews emessfsectian at the
locatien whenedhe eentaris! 22 3O whish@nXxdanticfaoniielgcatey inmdsiblechthey
botbem isisterof hediesertgd srhll giiguit boardi 19gand BIG. B )oaho28@ arpsd section
at thgriecadion wherd thaseniaal 120 ajfwhidheamelastie ar®, is foodtedrhespmes
vispleeat the toposide pfghainsgried sinaljcisedboard#d.ween t he center
of EHelb isdl tep vieweflthe apnket1001R anreinhddémerd of the aldctridad
coctas hhedregent sivealian. 120, the notch 13 is centered
and FlGed isacdan vawdhaishpwh sphematichly hewbobitiening pratrupion 280 in
anqther egnpeditipat & dhe ¢lgdigesl conmeatere! Hsoweserddventiard second
 enbbH.neifEngrerspeciyesdew ot an example of aconfentioral speketdTi®. 7(A)
is arRersReche exmedasvieie of e seradlidircyt bnard ghothe sacket, dediFiEh 7(B)
Is asoRarsrAchee wewishewingdhe statmingigh besowll girc@igopard 18 ét inserted
intg thei i @f the sorket avdriebeld securslylbyrsyrpert aimes. hei ght s of
t he FlG ik lanpenegiiveoniew shewisa eaoibeyexample bl the gonfigusatisn of a
conveptienaheoekehl | circuit board 10 inserted into the
s| of1Q. #0g antogespertiNg vigw showisy an<lastig membsr monptedeainghthe
posiianinghpratrusieny ef the isanvengeral sockes shewd it G faxi mum wi dt h
of Fke 19ds amwlarpriew shewing schrimatisally the congditio wherein the
acqepiansn ppsitiop ekthe ismall sticyil ardiisi reaulated barle pesitianing protrusion
shqyroinRliSi Brantpwhich gadlastic bsnrbesihge been mowsistl. shoul d be
Exglanatier af Bpfarense Mumietalso as to guide snoothly the
not 9388 of the small circuit board 10. (0032) In
10t he exanpmMell ghbeileboarde socket 100 (100') that is an
12 enbodi nehlecticakapetack| ectri cal connector of the present
13 nvent i oNol§hs one- hundred of each contact 120 and 121
10GAPAngedSedsetical ly in an alternating array along the
1100 dt h of InsWativenkausitd ve housing 110. In this case,
the center-to-center distance (pitch) between adjacent
contacts is 0.6 mm for exanple. Usually, the.
al | owabl e di mensi onal tol erance of the width of the
notch 13 of the small circuit board 10 is
approximately 1 nm but the allowable shift in the
acceptance position along the width of the socket 100
is approximately 0.25 nm



maxi mum Accordi ngly, the socket 100 of the present
i nvention enables the relative positional shift
between the electrical contacts 12 of the snal
circuit board 10 and the contacts 120 and 121 to be
controlled to an allowable | evel. (0033) In the above
expl anation, only an exanple of a socket-type
el ectrical connector was described, but the present
120n¥2ht i orbedagiot limited to this exanple, and the
1305 88@nt  Rasitiopingdwotrusian del y applicable to el ectri cal
nnect orldprer pertige otibe nesitioviog pedtusiendSPrical ly to an
1308ge of d-ower perign of ihewiositipaing grapiusiond3Pi ke.  Bri ef
130escri pt iMiddisfrortips abthewasiion{rgaBatjusign 130 1 is an
149er spect iSUPPOIt@mMof the main part of a socket 100 in
Z38p enbodiSrealt protesierndow) ectri cal connector of the
239desent iSmahrrobusiomihiglehows t he engaged state in the
case where the width of the notch 13 of the snal
circuit board 10 and the width of the |ower portion
130b of the rib-shaped positioning protrusion 130 are
approximately equal. FIG 2 is an perspective view of
the main part of a socket 100 in an enbodi nent of an
el ectrical connector of the present invention, and
shows the engaged state in the case where the width
of the notch 13 of the small circuit board 10 is
greater than the wdth of the | ower portion 130b, and
smal l er than the maxi rum w dth of the upper portion
130a of the rib-shaped positioning protrusion 130.
FIG 3 is a front view, as seen fromthe small circuit
board 10, of the rib-shaped positioning protrusion
130 of the socket 100 in an enbodi nent of the
el ectrical connector of the present invention; FIG
3(A) shows the state in which the small circuit board
10 i's not engaged, FIG 3(B) shows the state in which
~the small circuit board 10 is positioned by the | ower
portion 130b of the positioning protrusion 130, and
FIG 3(C) shows the state in which the small circuit
board 10 is positioned by the mddle portion 130c of
the positioning protrusion 130. FIG 4 shows a
cross-section of the socket 100 in an enbodi nent of
the electrical connector of the present invention;
FIG 4(A) shows a cross-section at the |ocation where
the contact 121 at which an elastic armis located is
visible at the bottom side of the inserted snal
circuit board 10, and FIG 4(B) shows a cross section
at the |l ocation where the contact 120 at which an
elastic armis |ocated becones visible at the top
side of the inserted small circuit board 10. FIG 5 is
‘a top view of the socket 100 in an enbodi ment of the
el ectrical connector of the present invention. FIG 6
is a plan view that shows schematically the
positioning protrusion 230 in another enbodi nent of
the electrical connector of the present invention.
FIG 7 is an perspective view of an exanple of a
conventional socket; FIG 7(A) 1is an perspective
expl oded view of the small circuit board and the
socket, and FIG 7(B) is an perspective view show ng
the state in which the small circuit board 10 is
inserted into the slot of the socket and is held
securely by support arnms. FIG 8 is an perspective
vi ew showi ng anot her exanple of the configuration of a
conventional socket. FIG 9 is an perspective view
show ng an el astic nenber nounted onto the



positioning protrusion of the conventional socket

shown in FIG 8. FIG 10 is a plan view show ng

schematically the condition wherein the acceptance

position of the small circuit board is regul ated by

the positioning protrusion shown in FIG 9, onto

whi ch an el astic nenber has been nounted. Expl anation

of Reference Numerals (0035) 10 Small circuit board

12 Electrical contact 13 Notch 100, 100" Socket 110

I nsul ative housing 120, 121 Contact 130, 230
Claigas ti oni ng protrusion 130a Upper portion of the
Claigsiti oni ng protrusion 130 130b Lower portion of the

posiAN eleatiegl pertectes apmpIiging: 130c M ddl e portion of the

posianiigilatye ppesing tiabaccEal anlepye prirctit beard 28 ploradityedf|
elgsirigal easitapts Peiogwliispesoicbrshal ¢dger ot r usi on (hi gh) d ai s

d aiamositipping peattusiopdermasioreite irsuladiverbeusingfgr therpurpose of
reguigtingdine geceptanse ngsitivraef the cepitdhoard, durosgionigdireteusian fitting
intp @anotch of thet edasl ofitlye oifcuitdberst apdal contacts bei ng

di spddwalityof eondacte thabaressuppeited nihadnsulative beising and thetl
elagticalli douchslgcivat eortiaais P ¢hef ancuit heargLivipersie of

r egthearasitipningepretouségit kascep@bien thabis titneribarcortbaisame
thigiggpelas theenatehswidtroandwyppiion thas Isdhickerithamigpe nokahowigth, both
poriigne heing cemnectatigda afmiddie poition iaving @dhidknesa dhai changes
sypmetrigality of contacts that are supported by the
~insulative housing and that elastically touch
ClaimeZtrical contacts on the circuit board; wherein the

posAhietasitiogl gorvectes po petifardh i @laim i .dhe eleatricalsconhegiarer
additienslly compesing means for skpieattingss stateeinvdidelogtdea camelcts at the
edgrehthe sireuidiocard agaeptgddntottheimsulativenfmusinowdtiaiitinallyjoudh the
comjaets obife elratring! comestor.ed via a niddle portion having a

t hi ckness that changes symetrically. Caim2 An

el ectrical connector as set forth in Caim1l, the

el ectrical connector additionally conprising neans

for supporting a state in which electrical contacts at

the edge of the circuit board accepted into the

i nsul ative housing elastically touch the contacts of

the el ectrical connector.



