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;| }e3eLp:Lnm .6T: G\+ Field of the Invention. The present invention rel ates

generally to an el ectrical connector for a card, particularly, to a hinged
card reader connector for a card:such as a SIM (Subscriber Identity Mdule)
card used in a portable tel ephone, such as a cellular phone. Background of

t he I nvent ﬂmmmird reader connectors, such as the connecting devices
di scl osed m\mm Hei sei 5-502959_And Japanese Unexamni ned 2Fhy&hi003

Publ i cation Naggéded sei 9185973 ge 14 [ de an insul ative body and a
cover pivotally nmounted on the ian for pivotal novement between
an open and cl osed position. ~GaH REW TR dRaSEeTder M nal s nmounted on the

i nsul ati ve body are adapted ToO mate wthn corresponding circuit conductors

of a card inserted between the insulative body and the cover. Such a card
reader is often nounted on a circuit board inside a cellular phone, so that
t he specif t :| oaded on the card can be accessed by the cellular
phone user. The termnal.s typica i ncl ude sol.der. ttails projecting
outwardly 15 fr(;[t etpﬁ%septr{gﬁ?rﬁﬁn\;g ak)%cgﬁx’]ergfgy f%%ﬂelﬁ‘gpﬁalr%%ecgor hettor is
connect ed paiblgrif,ith @ HikgeBRAf FreRderTBhAREdrTor 4 BRd QAT a SRV (Sublslriber
corresponding circuit conductors on the circuit board. After inserting the
card into Idestitydvindultpeardvnsddaintamorablegeleplsoriensichsis @gelulpoglidneon , t he cover
is closed and | ocked in the closed position. To renove the card, the |ock
is rel eased, the cover is opened, and the card manually extracted. 20 Wth
hi nged congg&&p&ﬁldsdfqﬁkﬁﬁ,e%Me descri bed above, it is desirable that the
card be easiTy inserted and renoved. There has al so been a demand for

m ni aturi zi ng t Knswhyprl rehder comstars,,suelngs thhicsnmeking deyiegsatisobosedin t he

smal | er connectors . less user friendly than their larger counterparts. For
exanpl e, i {pengse dsiset e1902 2 Yt laparsse Unexapaingd Hotenpbptlicaton HasHeke % a
front end Y f.or. i r i difficult
to nove th@ﬁ\;g&%ﬂ%ﬁﬁg@ﬁ%{l@% ib;%g_y a‘b%? tcﬁléerqﬁ?gf(jet?ﬂ}{ Wgﬁ%tfe é?gﬂ%e of | ock
springs oning@lativébétBsfop bivioke niiédient Fetivbén & Senema ¢ldzed pedtion. sSCaitasti des

| ess overal | 2 9 JAN 2003 2 rigidity and strength in the cover and
resdPt s i nargacen grmivabenowdedher therinsativej body arsadapipdde maUWMARY OF THE

| NVENTI ON The esent. i nvent.i on_sal ves, t he, pr.obl ens,.set ove. It is
herof oro SiTesBRRRSEbiri ' R AR 'SRy bRE ROV SIS Bloyle 8Lt B RPBE.

reader confeGhoér. IBA¢h A¢arl R8YR s WidiChoBRed bi aFR¢EIS bbat Weede 4 tdlukpen and
cl osed positions even if the connector is downsized, and which maintains

strengt h aplpnst $o thateths spesific informationdoaded gn s eard nan beacgessad by theopen and
cl osed posi
C

etliu?ai}sphone user. The terminals typically include solder tails projecting outwardly

15 from the insulative body, so that card reader connector is connected to the circuit
board by soldering the solder tails to corresponding circuit conductors on the circuit
board. After inserting the card into the connector while the cover is in its open
position , the cover is closed and locked in the closed position. To remove the card,
the lock is released, the cover is opened, and the card manually extracted.

20 With hinged connectors such as those described above, it is desirable that the
card be easily inserted and removed. There has also been a demand for miniaturizing
this type of connector, and this makes operation of the smaller connectors less user
friendly than their larger counterparts. For example, in the connectors disclosed in the
above publications where a front end of a cover must be pulled for its release, it can

25 be difficult to move the cover due to the small size. Furthermore, the presence of lock

-

springs on both sides of the cover in the disclosed connectors provides less overall
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To*acconplish the above-nenti oned object, the present invention 10
contenpl ates a card reader connector constructed such that a hinged cover
“is slidably pivoted relative to an insulative body. Nanely, according to
one aspect of the present invention, the hinged card reader C?@nﬁﬁéﬁ& for
receiving a card conprises: an insulative body including pivotl“p
integrally fornmed at one end t hereof ; _25 a cover pivotally supported on the
i nsul ative _.bo at. one end by the pivot pins; terminals prqvided on the

| houl at | verBBEY P8 ST S PR B grE CERURE RGECIRIGRS Fan et i SSIFRE t ho
cover bei ngyypiyotably novable in a direction perpendicular to the axis of
t he pivot pins between an open position and a cl osed position; and 20 a
resilient menber for biasing the cover in a direction away fromthe pivot
pi n when the cover is in the closed position. The disclosed card reader
connect or b v ses | ocki ng neans between the cover and
the insul ative I I I I d L y bei ng
bi ased by the rzis{?ﬁe\égﬂtq%’eéﬁ 1?3_%0]%%%&%3)%%1%%19%%%&Izzlﬁczfeul ggs)ﬁ{ae%étg% aﬁ shaped
engagi ng pbBjeet sMhépRsent iden@én tdgrovide Wl ibgedeakbrddadnadtiediavitigiang pi ece
on the cover; wherein the cover is placed In the closed condition by

sl i di ng coneves whixd sesibnmevabbstween s oprnojnsatlosed posidions ¢venribhe sanndstor

engagi ng piece and.an . ncl,jned piece farne an. end of the actuating

o ace. dur | B dndydish BRe RS St B e SR e er 1883 boat 1 on.

2 9 JAN 20Q3v8mItherR&d iRGpER2AS clddePPssifdriRodi ment i ncl udes an engaging arm
havi ng a engagi ng projection piece on an inside end of the actuating piece,

an openi ng por t Toracomplishithealwaietmeitionké objeve theautegnemvemioropposi ng t he

engagi ng projectjon piece, .and an actuatin rojection gortian p i ded
2d] dlent + BORFBDISIE A TSI SORRCRIT OB FIGRLeh Yt aihenastlicqyardF S4Bl al ong
t he pivot Eisv'atetd%lﬁﬂ{z@&udar{]iﬂ?ulﬁﬁ“'w g arm by the actuating projection

portion th rel easi ng the engagenent between the engagi ng projection piece
and t he openi ngNaately, according tdenc aspsttrafche presetit ivlentienl thehiaged cdrbe cover i s
slidably pivqoted in a direction perpendicular to the axis of the pivot

pins, and FeREeNRIBECHON TOE raCEIVINg 38T EPIPHECSH| asing 10 the cover in a

direction away Lt QLiGe RhPhcRmAON SheuGataly lotnbd ot 15 GhaRGHE0ST L1 on.

Ther ef ore, upon novi ng e ‘cover osition osed
posiii on, the caveveripivaallydapppriedisher ihaiaid Bdde adshsermf byt the ppiot pinspi Ns to
produce a spring force. Therefore, when the cover is conpletely closed, it
is noved into alerminals previded opdlg nmelative/badydlor gentagiingsogaspopdingpve t he
cover from ed sition to the 15 open position, the cover is again
pushed tomé@gg?%é8§§f§8gf the pivot pins and the cover is opened with the

aid of a rest or gl RRef WKLl BfablyBolEinwdisediioH PefnOidulah ® the axis of
the pivot pins between an open position and a closed position; and
20 a resilient member for biasing the cover in a direction away from the pivot pin
when the cover is in the closed position.

The disclosed card reader connector for a card further comprises locking
means between the cover and the insulative body which holds the cover in the closed
position by being biased by the resilient member. The locking means includes an

25 L-shaped engaging piece on a portion of the insulative body and an actuating piece on
the cover; wherein the cover is placed in the closed condition by sliding contact
between a horizontal projecting piece formed on the engaging piece and an inclined
piece formed on an end of the actuating piece during movement between the open

position and the closed position.



I nsul ati ve body. The cover is therefore | ocked by pivotal notion and held
in the.closed position due to the resilient nenber biasing the cover in the
“direction away fromthe axis of 20 the pivot pins. The cover is therefore
conpressed during novenent between the open and cl osed positigﬁ. TQF

hori zontal projecting piece on the insulative body and the in iJAN [Biece
on the cover slidingly contact one anoBher during novenent of the cover

bet ween t he ope d, cl osed position and resist the farce ovi ded by the
Cesi |ient menbel MSSCkREmas i ehq sbqdimgntipdlbdes & goeBE ABRAREPERy (o | ock
t he cover S| IV | Se&As; ; ; e

engagi ng aé:d%‘ﬁ%%@%o e%t?]osrﬂ LHQi gt i vea’fa@%‘gggﬁ%léfﬁggg%‘gﬁ?%gﬁ g%?%liogﬁﬁﬁoqﬁ%? ﬁ%aomcover by
slidingly omysidg waliefclwervet adupted! fohepposing thé ehdupiny projecpiompiecdhadaar d may

be nounted and, held on the insulative body by the use of 30 opposing gui des
provi ded o#ftiasBe Prejectiangrestion proyided gdiseent to thegpepme e Whersintheher ef or e

seenct hat wi th. the. | ' .t 1s easy 1.0, 0 I t he cover
for ?nsertéllgﬁéplasrlsgglrné%@g%d gggéclglg.plﬁ}rpt"hg)rsr%?ag?h%g‘f%%ﬁﬁécejan b(r%iﬁtg'ledi ty for the
cover is aiduaitingrjedtttin orilbPHHS rdlGasthgSHE eRghobMehEhdt@ter M6 khgpitdie cover,

irrespective of the reduced overall size of the card reader connector. 2
9 JAN 2003prsjeBiRpEFieDESTRIP PpEnngpotiga. DRAW NGS The present invention will

B TS 00 e b L G st LR Shet, pehelon an
not be takgandmidki®arlth Md Ald ¥thk Bivob Bins MHRANKEIAAes LidkilidhtiméMRber for biasing
10 the cover in a direction away from the pivot pin when the cover is in the closed
position. Therefore, upon moving the cover from the open position to the closed
position, the cover is slidably pushed toward the axis of the pivot pins to produce a
spring force. Therefore, when the cover is completely closed, it is moved into a fully
locked position by the spring force. To move the cover from the closed position to the
15 open position, the cover is again pushed toward the axis of the pivot pins and the
cover is opened with the aid of a restoration force for the terminals mounted on the
insulative body.

The cover is therefore locked by pivotal motion and held in the closed position
due to the resilient member biasing the cover in the direction away from the axis of

20 the pivot pins. The cover is therefore compressed during movement between the open
and closed position.

The horizontal projecting piece on the insulative body and the inclined piece
on the cover slidingly contact one another during movement of the cover between the
open and closed position and resist the force provided by the resilient member so that

25 the inclined piece is moved downwardly to lock the cover smoothly.

It is easy to release the engagement between the engaging arm on the
insulative body and the opening portion on the cover by slidingly moving the cover
toward the axis of the pivot pins.

The card may be mounted and held on the insulative body by the use of

30 opposing guides provided on the side edges of the cover.



5 expl anation understanding only. In the drawings: Fig. | is a perspective
Vview of a first enbodiment of a card reader connector according to the
present invention, as viewed fromthe front side with the cover is inits
open position; 10 Fig. 2 is a perspective view of the first enbodi nent of
the card reader connector, as viewed fromthe rear side with th8 JABEE is
inits open position; Fig. 3 is a persfiective view of the first enbodi nent

of the card reaﬂer co nectorﬁlas.viemeg.fr mthe.front side with cover is
inits closed post Beﬁ?reﬁie‘é“. gt yvith thesupiestdasigndt i qa iy oreRéngiclase the
embodi nment cier freneftirh 4RAERO Vg QR

ViRt xfi%i(ag}' EBRL EQer S| de

. ’ . ermgi%
with the cover in its closed poSition; Fig. is a perspective View of
second enbisditamable othiletprodiing a gaderfonefociotiing tescoviegWeespbétdra dfike r ear
side with tge cover in its open position; Fig. 6 is a perspective view of
the second8REsdAvEEb:sizstofithe card repderepnaectebnnect or, as viewed from the rear
side with the cover in its closed position; 20 Fig. 7 is an expl oded
perspective view of a third enbodi nent of the card reader connector
according to the present invention; Fig. 8 is a perspective view of a cover
of the third enbodi nent of the card reader connector as viewed fromthe
rear side; and Fig. 9 is an enlarged section show ng the rel ationship
between a side wall of 25 the cover and a short piece of an engaging arm
(a) shows the case of form ng an opening portion on the side wall, and (b)
shows the case of form ng a recess portion on the side wall. 6 2 9 JAN
2003 DESCRI PTI ON OF THE PREFERRED EMBODI MENT The present invention will be
di scussed hereinafter in detail in terns of the preferred enbodi nent of the
present invention with reference to the acconpanying drawings. In the
foll owi ng description, numerous specific details are set forth in order 5
to provide a thorough understandi ng of the present invention. It wll be
obvi ous, however, to those skilled in the art that the present invention
may be practiced w thout these specific details. In other instance,
wel | - known structures are not shown in detail in order to avoid
unnecessarily obscure the present invention)



The shown enbodi nent inplenented for the SiMcard (see Fig. 7) used in the
10 cel lul ar phone will be discussed hereinafter with reference to the
‘acconpanying drawings. Figs. 1 to 4 are illustrations of the first

enbodi ment of an electrical connector for a card 1. The card reademnN 2003
connector 1 includes an insulative body 2 and a cover 4 pivoted thereon for
pi votally noving between an open and a2cl osed position via pivot 15 pins 3
provi ded on_opposite sides of a rear edge of insulative body 2. Insulative
body 2 i s BRIBEDESCRIPIION Of JHE PRAWINGSt he form of a rectangul ar plate,
and includes a pl urali f..termnpal s 5 mounted.i.n 4 he . body. i nsert

nol di ng. Each t enli’rﬁ%elnE éwlgﬂté?%‘g egu%d@fﬁ?t?? Vere %I?IX}#% aggadj %aéﬁgact pi ece 6
| ocat ed W deldérintion' @6@SiFer@dw aAd frohPthBREMhaRingRRAKIngY bf Bereterred

i nsul ative body 2, and a contact portion 8 projecting 20 above upper
surface 2amiaihentowhixbtshpadtnobbe kes tabalinedtiveotodhatraentien, bor arefpondi ng
conhfct pad of a C%ﬁmt ondtictor of the SIMcard nounted between

i nsuf at i Veexpga(wn@n g EAYEach terminal 5 further includes a sol der
tail 9 extendi tact piece 6 forwardly and rearwardly of

i nsul ative bod?gfﬁégﬁhgﬁ%gtantially flush with a | ower surface 2b of

i nsul ati ve bodyFig.lasd parsppitad view béa Sipdt@atbedirhent 06 b casiromdtr bgnriebtogonduct i ve
traces of an underlying printed circuit board on which the card reader
connect or aECP@“tgdotS%ﬂ PHSEAT iy entrem a8 yépwvestfrorn s frpntisideavish thecsoverip ir i n
Cross secgkqﬂmgggiargject transversely outwardly from opposite sides of
rear edge Of “I'n Grative body 2. Between pivot pins 3, a substantially
semgcircul ar tFigf@Wﬁ&sﬂé@ﬁ{'é GlewldT ths fifse EmBEdintheaf @k lcyrdveidert he 30

i nsul ative body along a rear edge thereof. A flat surface 11 of

t ransver secopoeqionp as vigwed frogethgaeartsideopitly the cavergiin iteppennpasdn; i n the form

of a leaf spri on.the cover, dis sed in re detail herejnafter. Side
vall's 12 are pri) Gt Bromsehe e e s ePuptigatet 8 epddbilah o

i nsul at i vedaaetor? ad Gie®BE REtHE Tt sitle WA &RBE WBR s closb®pslitich; por ti ons 13
are 5 provided on opposite sides of the front edge of insulative body 2 to

surround 2 9 JANg20G3 parspeativd viewxdfahelfirsy embbdierent af the card réader - shaped si de
wal | .14 is provi ded on e extendin ortion 13 alo he .edge t hereof, and
el neaRBraten s HEmaa oms e rest sk PR e diveiin Helibat PR E0Re bf mor

extendi ng portigp 43 4 QrlliRevicReor Ui dd WnidiSeht GhOtard Radal M card,
whi ch is correspondi ngly 'shaped. On the rear side of the 10 side edges of

ext endi ng qoan¢dtamss ¢i8wed firo theagedidengitlythegoperiadtspen postbamt ed. Thi s

L- shaped engaging piece forns a portjon of a |ockin ans between cover 4
and i nsul ative %gd&szpwcwg&ﬁ&rfgt gcend ﬁ@h@&engo{?ﬁ;icw&rﬁ Ee 17

hor'f zont al dopn 2Bt Btied 2 PRALSAOHIBAMe v BIROLIBGAYRNRA]E and Fixed
wi thin extending portion 13, and a horizontal projecting plece 18

pro2@cti ng r earkar tisyanaaspioded perspectivetvigvd bfigthirl édmisodirhdnt dEalvecard | s
fabricated of metal. Side walls 20 extend al ong and general ly perpendi cul ar
to the si deadsygeancgior geqasding feytheressnbiyentitngyi ng nai n body 19. Main body 19
is of a size s i i f i Lve body 2
and i nol udes s Bor bBFPesTR S0 dr LBREE of e G eBoBimenlit e HE 0

havi ng an rehdengeiRdto?@s Pimed Frbnh eHevesk didighd udi nal |y of the respective
bearing portion. Bgl_ engaging the ' elongated holes with pivot pins 3 on

i nsul ati ve bodyFig, 9 soneanlargedssestion shyiwing theoelatioaship betwege asisleiwadlefat i ve

body. 2. Therefore, .the rear edge of cover 4 .serves as a base edge and the
Frot -edgdnberybenda Hort pike Sftetkaami ) SH005 s e o OBREA ove

bet ween arypeRing PRREbCAPHE dideadIL 'aHdl‘gb)_Qﬂo@’s SRNGEALS ReMidgo relbsstpBidnnSi de of
side walls 20, "a 25 bending piece 23°is forned, extending generally

paral | el tamthesidelraily 19 and providing a guide 24 between opposite side
walls 20 for inserting a card (Figure 7) into cover 4. On the front edge of
side wall 20, a forwardly projecting actuating piece 25 cooperates with
engagi ng piece 16 on the insulative body to formthe | ocking neans. 30
Actuating piece 25 includes a horizontal edge 26 extending substantially
flush with 2 9 JAN ?~03 8 main body 19 and an inclined piece 27 extending
obliquely dowmmwardly froma tip of horizontal edge 26, and is adapted to
slidingly contact horizontal projecting piece 18 of engaging piece 16 when
cover 4 is pivoted toward insul ative body 2.




A projecting piece 28 is integrally formed at the center of and

perpendi cular to 5 the rear edge of main body 19. A cantil evered | eaf
“spring 29 extends from opposite sides of projecting piece 28 toward bearing
portion 21 to formthe resilient menber. Upon nounting bearing Eortion 21
of cover 4 on pivot pins 3 of insulative body 2, the ends of th8 JANZ#0I
spring oppose flat surface 11 forned of_transverse portion 10. Wen the
cover is slidingly moved within elongated holes 22 relative to pivot pins
3, i.e., iPESGRIPHONOF HAE PREFERREMNFEMBODIMENL| s defined by pivot pins 3
al ong the | ongitudinal . dir I V. oward t.he. t her eof

| eaf spring pi e@ge 5&8 %{gggtg&# %g{ ngéed %5%1%@ rilﬁfetghlgﬁ?egmgggﬁei ently

def or med t@efRies ef®¥8Iimeht of thelpidenCiav&itioh with ﬁlféremd&gbmmwﬂkﬁmfyiﬁ@e _
direction of the free end via'the force of |eaf spring 29. Therefore, pivot
pi ns 3 ar edrhwogseth the follevingalesaipgion, nunecrovdspebificaletailgere st fathongaderd 15
hol e_22 in the .cl oged sition. |t should be.noted that. leaf spring 29 may
be. o1 med oo DudnR Bl B ity oRGsTY s epyor dovil SERBe@bor Ui on 11
pri or 10 SldvtBghy ufRY LA MUEE aft (BR hd b d Saf B0SHRAE Y wRhAReEd
toward the fré’ege%éﬂ;tg%gr e%f . I%ﬁtﬁelté OWIS’I eﬁﬁ%‘&??rentaf} i?ﬁ%s v%‘gn ?ﬁe cover
4 is sli dithedeyspatifie detailyalnmbthéreinbiase, edij«knbatstrittatesaps notghpwadeda8il bi ases

cover 4 toward the free end thereof. 20 Apertures 30 are provided in nain
body 19 ofin@sdeto avaid unpggeasarily obscuredhe prgsent dpenHER- pi eces 6 of terminals 5

Furt herror e, a 115 APa ek irlhed GFuR2Ib LR 1R HEIEPhe cont 10

thes@ aperdeluRs phdre WilLbY dibdiRscd MéréiaafbrWhithhieferérte 16 8iechceopaiyigonnect or,
cover 4 is placed in 25 its open position, as shown in Figs. 1 and 2, and

the SI M cafrawingsi nserted between opposi ng gui des 24 al ong nain body 19. The

d of the SIM i t d.b t i i j,ect.i [ 28
1? (r;r m'ong tﬁe baslgl%%grtlf)is4o%e glﬁ)\f)s?rég?%scgtﬁﬁ%é}sgg{ngﬁ@l %% 8@%@%}& n{:eg%gﬁn)%fogd t oward
i nsul at i vefobedyrdd . arké Ry RAdéonhéets! PRRAIBOS fns@ativd/hedy T ¥4 cdverRPT 0Oaches

the closed position whereat the cover is alnost parallel” to 30 insulative
body 2, t hevéted Kiengpnrfonpivofablymeelvihgy betwteeraan npenpindcedotd poritiop s ipivtsi des

2 9,JAN 20Q3 of .the free end,of the cover .and en in i eces 16, 0n
oppbRite SPHRAPGMIHPIRREUIE Yt M e QL Tg U B Lo Reeevs PRd ¢ s

I nterengag R4nAasd bf Sulafive 1I§Elstic' iAGhd oM UGBS a1 pIREAALACIEIRILCES 25
slidingly contact horizontal projecting pieces 18 of engaging pieces 16 to
sl i di ngl y plosatitycafitemmidals Sanomrted in thy bodw by imsert inyoldieg o Eatngrihemt Sspring 29 5
and noving cover 4 toward the r e of hole 22 during the, noyenent of

ar edg
cover 4 t oElH e54 GEHEVELYMS ?Sﬁﬂ%tﬁ"ttﬁ‘@eéolﬁ’%‘"fte‘? %'ltbwal??égsélmgé(ﬁ‘ osi tion,
hor i 2ont al fogtigiPor? fn LiSpdr QGASRDAHANIANR 1BPHCAId £)brtdck pBri Efidicifiy | OCKI NG
means is in Its 1 nterengagi ng condition hofding cover I'n the closed -
pos2®i on. dbbvé apmmerface Jas Hachicbrtact pestich ® ddapted to threadblaMocraspbnidinghel d
bet ween cover 4 and insulative bod and the |l ower 10 surface of the SIM

2
card oppos®ataghpad ofa gircaiteopdudier qfﬁéﬁﬁa\dic@@ HepRied betysar BHBHYE Yodibht act

portions f i . i i . f. lnsul ative
oy 2 ar cReshEd RN ImyREd BEHDHRIBYE BB S BB Re TR ol o B
est abl i sh gt forwaldlyengp@ereiilyrdtinwedive G882 tand eiibstaiiallP flakh Wit acar d
reader connector and contact pads of the SIMcard by the resilient
rest or at i dawrbswtaceo b ebinsulative bedwed agd adapterigobesolderedtie caraapeadiags r om t he
car g. reader._connect ar over is slidingly,nved t d its base edge. A
Front " eagaonfoqiis Hafts ol itertying erinlel A BB VAR et el Cover s
ext endi ng doan&@6L 1 BNS bd adthtddnsul ative body 2. Therefore, cover 4 can be
noved rearwardly by pushing one edge of the SIMcard toward the rear or
base edge of t HEhecamdeof pibepins Gvage cidellar islctadi payitipn land prbje¢cd wansietdely base

pi eces 25 of the | ocking neans are correspondingly noved

edge, actuating, 2

r ear war dl w%wghaf?@wmpﬁbe pesaf geargdge f inpulatiye Rody 7y BgbHesm PRI

hori zont al W=Toy ey i ' al 8 l.eased. Since
the & oo Joraih oty hinfRhc iSO B oIS D000 ) 5L0°
the3@ esi | iigslativeBody 2tdlonp 4 ffat ed@ theredt. a4 flapQurfacens of rragsneae pdrivdnl 10 be

pi voted upwardly toward the open position. At this point, it is 25 possible
to renmove the SIMcard by withdrawing it fromcover 4. Therefore it is
possible to renove the SIMcard only when the cover is noved to its open
position. In the enbodi nent described above, the SiIMcard is inserted

bet ween gui des 24 of cover 4. It is also possible to nmount the card on

i nsul ative body 2 by form ng guiding features on side walls 12 of the

i nsul ative body. 30 Figures 5 and 6 discl ose a second enbodi nent of a card
reader connector 32.




2 9 JAN 2003 10 The followi ng description of the second enbodi nrent nmay omt
sone detail where the reference nunerals used correspond to the identical
"conponent parts of the first enmbodiment. The nmin difference between the
card reader connector 32 of the second enbodi nent and the card §ajier of
the first enbodinment is the structure of cover 4. In 5 the seco AN 2003
enbodi nent, a gripping portion 33 extehds forwardly fromthe free edge of
cover 4 and reinforcing rib 31 (see Fig. 1 or Fi.g..2) provided on main body
16" h t ho YIS0 PSSR A enent reatier 5y b e p07 temb Tt E b mont | s
descri bed cﬁgﬁgé%d‘% £ SRR Gkrehe first enbodiment of the card reader
connector, the | ocking nechanismof the second enbodi nent of the card
reader 10 conne8itl@wvalls] 2drs pravddeat siohd the Bl @dpéit of upper dtirRaceRgaHi ng condi tion
by pivoting cover 4 toward the closed position after inseriing the SIMcard
in the covésulatpigrhoda2iigeaclosheovend shfsehetvees: BxtendingprerHens et #&ni smi s

rel eased and. .t.he SIMcard.re ahl e, onl l.i di,ngl Vi cover 4 toward
its base e[gra\élq © ?88?9188&56&%? ?gﬁ’eg?nﬁfzé@:%ﬁyoéggsuz%wgrbggy?(}gg%rrr&%& ng the cover
by a user fanfarilyedxedndiy Jodddr hdifsat. €8n tINhapRd §ide R¥allof4 18 PY&iided dborket ween its
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There are sorrigﬁ(gi fferenges_ he . structure of .the card reader

tween th
Videdion pheringjde of therofhes exteRding ROMIRCIGH JfiBE HIETATHALME! 1 he car d

connect or P9
reader co : i ' endl w, and

t he descr %ﬁ?{éﬁ‘{ ﬁ%@eégzﬂg%%’ngm%gﬁ%%@m}%ﬁ%h%&rgﬁ é}?iﬁgiﬁﬁeugngpgl s used
cor tespondidecedgheof adaeridingportonpii) antl-gmped engagingt giecef iaris mommntedd iThnt . An
arc-shaped | eaf spring 35 conprises, a resilient nmenper and includes a
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ext endi ng RosWR 1B.tapd adioggontalpreiegtingpiced b projqoling seagyarlyamaaframor t pi ece
38 ner al | rall g the side of insulative body 2. Engaging arm 36 is
adapt ed toexgeéﬁgl é)é@éln ;%d | aterally spread via short piece 3 8. A downward
and 30 inward en@argungridkiented bf Matapl Side wadls0teRitad afltlg M efehefallgm t he

i nside of short piece 2 9 JAN 2003 11 38 as shown in Fig. 9 (a). The
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pr oj ect i orand4hé fomredge dadevds cheogipgesad allows coned 400 pootdly mbvesegaegemg ar m
36. Reference nuneral 45 in Figure 7 denotes the SIMcard. A cut edge 46
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bet ween engaging arns 36 and deflects them spreading them apart by

sl i di ngl y iB@rroset4.ng engagi ng proj ection piece 39 provided on short piece
38. Then, when engagin rojectio rece 39 oses openi.n ortjon 43 of
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i nt erengagenent of |ocking neans is released by slidingly noving cover 4
agai nst the resilience of leaf spring 35 in the direction of PUSH arrow 47,
i.e. toward the base edge of the cover. Since inclined piece 37 of engagi ng
arm 36 opposes actuating projection 44 formed on side wall 20 25 of cover

4, engaging arns 36 are deflected and spread apart in order to rel ease the
| ocki ng between engagi ng projection piece 39 of short piece 38 and openi ng
portion 43 which therefor rel eases the interengagenent of the |ocking nmeans
when cover 4 is noved in the direction of its base edge. As in the first
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12-2 s ~aN Zoo3 The preferred enbodi nents di scussed above are not to be

taken as limting to the disclosed invention. The resilient nmenber

*di scl osed as springs 29 and 35 can be in the formof springs such as a coi
springs or the like. They can al so be replaced with an el enent 92?§UZ&L@? a
reaction force in response to conpression such as a rubber or th R/
Furthernore, this resilient nenber na¥§pe provi ded either on the cover side

as shown in the first and second enbodi nments, or on the insulative body
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to obtain the high reliability and performance of the card reader

connect or . disgctivn@fhovend {oversd the Hasw edgei therebfa dealb epning pieess?S enposesdlad
described with respe t q.exenpl ar nbod] nent thereof, it should be
under st ood® CFRB’?’Q”;&i@ﬁéﬁrqS$Wﬁ§%5§Fn§gtqrﬁﬁi C‘f"ﬁé“f%’rtg@tﬁoﬁa’ Kd vari ous
ot her changggnglpMoveld dtheatidcastHbE thefRe RRY viahdBiee biRIpRngnd. t hereto,

wi t hout departing fromthe spirit and scope of the present Invention.
Ther ef or e, Thérefope, pien pinsrivaraiocatedi o thotear edge, ed. the hakeedgseef dlongatadbodi ment
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M b odiment, itTs When the cover 4 is shidtngly moved toward the base edge thatfat © © "
spring piece 29 biases cover 4 toward the free end thereof.
20 Apertures 30 are provided in main body 19 of cover 4 for directly accessing
contact pieces 6 of terminals 5 for electrical or mechanical testing of the card reader
connector. Furthermore, a reinforcing rib 31 may be formed on main body 19
adjacent to these apertures.
To mount the SIM card within the card reader connector, cover 4 is placed in
25 its open position, as shown in Figs. 1 and 2, and the SIM card is inserted between
opposing guides 24 along main body 19. The end of the SIM card is stopped by
abutting against projecting piece 28 forming the base portion of leaf spring 29. Next,
cover 4 is pivoted toward insulative body 2 and moved to the closed position. When

cover 4 approaches the closed position whereat the cover is almost parallel to

30 insulative body 2, the locking means formed by actuating pieces 25 on opposite sides



a stanped and fornmed netallic cover pivotally supported on said insulative
body by the pivot pins and novabl e bétween an open position and a cl osed
"position and in a direction perpendicular to an axis of said pivot pins; a
resilient menber in the formof a cantilevered | eaf spring mou R BeiNoiilia
rear edge of the cover for biasing the_cover in a direction away fromthe
said pivot pins when the cover is in ifs closed position; and | ocking neans
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connector as set forth its claim3 wherein said L-shaped engaging piece is
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to a portion of the insulative body. 5. The card_ reader conpector as set
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The card reader as set forth in claim6, wherein the engagi ng arm i ncl udes
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moved toward its base edge. A front edge of the SIM card will be exposed beyond the
free edge of cover 4 extending to portions 13 of insulative body 2. Therefore, cover 4
can be moved rearwardly by pushing one edge of the SIM card toward the rear or base
edge of the cover. When cover 4 is slidingly moved toward the base edge, actuating
20 pieces 25 of the locking means are correspondingly moved rearwardly beyond
engaging pieces 16, so that the engagement between horizontal projecting pieces 18
and horizontal edges 26 are released. Since the SIM card is biased away from upper
surface 2a of insulative body 2 by the resilient restoration force of contact portions 6,
cover 4 will be pivoted upwardly toward the open position. At this point, it is
25 possible to remove the SIM card by withdrawing it from cover 4. Therefore it is
possible to remove the SIM card only when the cover is moved to its open position.
In the embodiment described above, the SIM card is inserted between guides
24 of cover 4. It is also possible to mount the card on insulative body 2 by forming

guiding features on side walls 12 of the insulative body.

30 Figures 5 and 6 disclose a second embodiment of a card reader connector 32.



engagi ng arns are deflected apart by sliding contact between the engagi ng
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=&<dEYNC toward the closed position after inserting the SIM card in the cover. Furthermore, the

engagemeﬂt of the locking mechanism is released and the SIM card removable only
by slidingly moving cover 4 toward its base edge. Gripping portion 33 provides an
area for gripping the cover by a user and therefore facilitates the movement of cover 4
15 between its open and closed position for insertion and removal of the SIM card.
Figures 7 through 9 illustrate a third embodiment of a card reader connector
34. There are some differences between the structure of the card reader connector 34
and that of the first and the second embodiments of the card reader connectors 1 and
32. The differences will be discussed below, and the description may omit some
20 detail where the reference numerals used correspond to the identical component parts
of the first embodiment.
An arc-shaped leaf spring 35 comprises a resilient member and includes a
forwardly projecting arcuate surface is provided between pivot pins 3 provided on
opposite sides of the rear edge of insulative body 2. A cantilevered engaging arm 36
25 extends rearwardly from each extending portion 13 along opposite sides of the front of
insulative body 2. Engaging arm 36 includes an integral tip portion including an
inclined piece 37 extending toward the side and rear of insulative body 2 and a short
piece 38 generally parallel to the side of insulative body 2. Engaging arm 36 is
adapted to be engaged and laterally spread via short piece 38. A downward and

30 inward engaging projection piece 39 extends obliquely from the inside of short piece
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10( @ 10%&¢dver 4.0T8vEr)4 EIP8RAE) with Qo%emEcirguldd s‘;ﬁﬁ@'r(w)t'mg]sﬂ(face_ 40 formed by
a bending piece 41 along the base edge of the cover, this mating surface corresponds
5 to the resilient member provided on the insulative body 2. A stopper 42 for abutting
the bottom edge of the SIM card is provided on opposite sides of bending piece 41.
Near the front edge of side walls 20 of cover 4, a locking surface in the form of a
square hole forms opening portion 43 for forming the locking means in cooperation
with short piece 38 of engaging arm 36. Adjacent to opening portion 43, an actuating
10 projection 44 is provided which opposes inclined piece 37 of engaging arm 36.
Reference numeral 45 in Figure 7 denotes the SIM card. A cut edge 46 formed at one
corner of the card corresponds to the inclined orienting surfacel5 of insulative body 2.
In the card reader connector 34, when cover 4 into which SIM card 45 is
inserted is pivoted toward the closed position toward insulative body 2, side walls 20
15 of cover 4 moves between engaging arms 36 and deflects them, spreading them apart
by slidingly contacting engaging projection piece 39 provided on short piece 38.
Then, when engaging projection piece 39 opposes opening portion 43 of side wall 20,
engaging arms 36 move back toward their undeflected state, so that engaging
projection piece 39 is positioned within opening portion 43 to lock the cover in its
20 closed position. By this, the locking means is placed in its interengaging condition.
Upon removal of the SIM card 45, the interengagement of locking means is
released by slidingly moving cover 4 against the resilience of leaf spring 35 in the
direction of PUSH arrow 47, i.e. toward the base edge of the cover. Since inclined
piece 37 of engaging arm 36 opposes actuating projection 44 formed on side wall 20
25 of cover 4, engaging arms 36 are deflected and spread apart in order to release the
locking between engaging projection piece 39 of short piece 38 and opening portion
43 which therefor releases the interengagement of the locking means when cover 4 is
moved in the direction of its base edge. As in the first and the second embodiments,

cover 4 is pivoted in the opening direction by the resilient restoration force of contact

30 pieces 6 of terminals 5, at which time the SIM card can be easily removed.
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10 features do not have to be made strictly according to the above description. For
example, opening portion 43 formed on side walls 20 of cover 4 in the third
embodiment may be replaced with a recess portion. In the case of processing the
sheet metal for example, recess portion 43B may be formed by an embossing process
or semi-perf process as shown in Fig. 9(b) .

15 In conclusion, according to the present invention, the locking means between
the cover and the insulative body is engaged only by pivoting the cover toward the
closed position, and the interengagement of the locking means is released only by
slidingly moving or pushing the cover toward its base edge. Therefore such a card
reader connector facilitates insertion and removal of a SIM card even if it is

20 miniaturized. Furthermore, since the cover is provided with a recess for locking the
cover in its closed position, there is no possibility of degrading the stiffness of the
cover to obtain the high reliability and performance of the card reader connector.

Although the present invention has been illustrated and described with respect
to exemplary embodiment thereof, it should be understood by those skilled in the art

25 that the foregoing and various other changes, omissions and additions may be made
therein and thereto, without departing from the spirit and scope of the present
invention. Therefore, the present invention is not limited to the specific embodiment
set out above but includes all possible embodiments which can be embodied within
the scope encompassed including equivalents thereof with respect to the features set

30 out in the appended claims.
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contacts of the card;
astamped and formed metallic cover pivotally supported on said insulative body by the pivot pins
and movable between an open position and a closed position and in a direction perpendicular to an axis
of said pivot pins;
aresilient member in the form of a cantilevered leaf spring mounted on arearedge of the cover for
biasing the cover in a direction away from the said pivot pins when the cover is in its closed position; and

locking means between the insulative body and the cover, wherein the locking meansisheld inan

interengaging condition by a resilient force exerted by said resilient member.

2. The card reader connector as set forth in claim 1, wherein said locking means comprises
an L-shaped engaging piece on said insulative body and an actuating piece on said cover, wherein the
interengaging condition is effected by sliding contact between said engaging piece and said actuating piece

when the cover is moved between the open position and the closed position.

3. The card reader connector as set forth in claim 2, wherein said L-shaped engaging piece

further includes a horizontal projecting piece projecting rearwardly.

4. The card readerconnector as set forth in claim 3 wherein said L-shaped engaging piece
is aseparate metallic member and includes a horizontal fixing piece mounted to a portion of the insulative
body.

5. The card reader connector as set forth in claim 3, wherein said actuating piece includes a
horizontal edge substantially flush with the cover and an inclined piece extending obliquely downward from
the horizontal edge, whereby the inclined piece is adapted to slidingly contact the horizontal projecting piece

of the L-shaped engaging piece when the cover is moved between its open and closed positions.
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engaging arms are deflected apart by sliding contact between the engaging projection piece and the

actuating projection portion.
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