2 7 DEC 2004 1 C CARD CONNECTOR Field of the Invention This invention
generally relates to the art of electrical connectors and, particularly, to
an | C card connector assenbly for connecting an |C card, 2su@ECag)p nenory
card, in some formof |IC card reader system 5 Background of the Invention
IC (integrated circuit) cards are known in the art and contain intelligence
in the formof a nenory circuit or other electronic program A card reader
is used to read the information or access the nmenory stored on the card. IC

cards are used in countless %@M i ncl udi ng vi deo caner as,
smart phones, nusic pl ayers, : on decoders, toys, 10 ganes,
pc adagt?gs Sng other electronic applications. Typically, an I C card

i ncl ud 0 tio rray for connection through an electrical connector to
a card readgy. s%03 e |, equipment .. The connector readily
accommodat ggﬂlls nser‘t%lmogEH grﬁyﬁ)'rféel%%gg m%gh{bﬁglegg}c(ﬁp?%ﬁ%?% ’&WE\%@E&B% to
the i nfOEFBLoHRBCRP ShserBbYIOAEBNABCtPT Ghrd, Hi6h 5§24 therQIHHR dofe!

contacts for yieldably 1gngagi ng the termnal 15 array o?ltcﬁ?e car%ﬂﬁ\ﬁ}gri ous

| C car IC codnmdéraystemncl ude sone form of card ej ector nmechani smwhereby an I C

card is sinply inserted into. the connector, and the ejector nechanismis
used to facilitate renoval of the card fromthe connector. Sone connectors

i$cl udﬁ g: : geh E@Ezw nﬁ@hch engage the IC card for novenent into and out

of the : . ej ector mechani sms and other 20 operative

functi ons tyrentagateaRRERL)I YR YireRAfE AltREaahd cb8inShntdIBEedE FPRE firff 8 t han
the IC card itself. One problemw th sone ejector nechani sns, such as those
whi ch msmosy dirdeit or nthebaedronicsprogmm. t Aeadanader iouseidgo read the dhfébmmiatiorerwi t h a

specific type of IC card qor a card which is custom zed for the specific
connecsess thmemprsiterad en therard: JCqcards ars yeed in qonptess@pplieatienpindey.on, such

as a cut-qut or notch i ' y at [, ock er.qn the
sl i der m8pl ﬁéc[eo S%Frp%ﬁ’ Fo%e?s, ﬁﬁgg%ﬁg@{% Of&ﬁ%% ﬁgﬂeg%eqsloq/%g%% PY¥esirabl e
figr Sugﬁn&%@%ﬁfeﬁssau%ﬂﬁ?e@@&oﬁ@hﬁplwahwust oni zed card as well as a
standardi zed 1 C card as needed. Another problemw th I C card connectors is
that if theTypidatlyy zh iCscardighidesia famninal heray foorwoentabionithromgh iampleciieal
orientation, the contacts of t hteh connectoy coul d be damaged. The
connector to a card reader system and then to external equupment. The connector readily
accommodates insertion and removal of the card to provide quick access to the information and
program on the card. The card connector includes contacis for yieldably engaging the terminal
15 array of the card.
Various IC card connectors include some form of card ejector mechanism whereby an IC
card is simply inserted into the connector, and the gjector mechanism is used to facilitate
removal of the card from the connector. Some connectors include slider members which engage
the IC card for movement into and out of the connector. Latches, ejector mechanisms and other
20 operaiive functions then are operatively associated with the slider member rather than the IC
card itself. One problem with some ejector mechanisms, such as those which use slider
members, is that the connector is limited for use with a specific type of IC card or a card which
is customized for the specific connector. For instance, the card may have a latch or lock portion,
such as a cut-out or notch, which is engaged by a latch or lock member on the slider or other
25 component of the ejector mechanism. It would be desirable for such connectors to accept both
the customized card as well as a standardized IC card as needed.

Another 'problem with IC card connectors is that if the IC card is inserted into the

connector in an improper orientation, the contacts of the connector could be demaged. The




2 7 DEC 2004 present invention is directed to solving these various .

problenms in a sinple, efficient and cost effective IC cg:l? @g@:ﬁl #or. ‘
Summary of the Invention A general object of the inventi [ ﬁ -ovi de a

new and inproved IC card connector for 5 connecting different types of IC

car ds. presenttimventibpasdirested Hesolving these patiaus peobleny indsimpleseficiedrand cogr  whi ch
allows an |]C card . to be inserted thereinto in only one orientation. In the
exenpl &ﬁ?ﬁt@ﬁﬁ&ﬁ%?ﬁm&f’mﬂ"he i nvention, the card connector includes a housing
for receiving an I1C card for novenent between a preload position and a

| atched position. A slider 10 is novably nounted on the housing and is

engagegﬁhﬁny_y?' i of thBnténtigid d for nmovenment therew th between the prel oad and
| at ched positrons. Latch nmeans are operatively associ ated between the
slider and Bhgenemlisbjegt 6hthelimventiongs tohrodiie elaewiand irypovestIChad @oasettonior A

| ock nmenber on the slider is engageable in a |locking position with a |ock
pdrt i oromrectnpdifipprnt frpes ©fd& @t ¥Sor | ocking the IC card to the slider. The

| ock menber ,i s ,nmovabl ' 21 at | | L d of
2 second ty A ShEet B P R R irtlep 8 bR e BhlcRAIBRs P e ©
connecggﬁmeﬂggﬁkﬁ%@ghﬂ(nﬂyéﬁgdgkﬂg&ﬁm§ are provided for biasing the |ock
menber toward I1ts operati've position. According to one aspect of the

i nvention, Uithel exelnpteerbodimenttof treainvenitioh, thh eard|contector mrethdet hkowsirtg foe
slider is novable on the housing to nove the | ock nenber to its ingperative
posi t i ogveivirmDan IC card for wmpxemert hatenn a@aiload ppatien adeylatchedposiiion) Aysiidstint ed

on, the.housi,ng to pivotal move t he | ock, menhe | &S I noperatj .

Bt ¢+ SR pickafe e Ba OB Brd Boemsnap S THi e ¢ el R gRivenieRl e

oper at i¥yel %ﬁéﬂlﬁmaefan& & chRIosRIARS Latch B?eaﬁ@a%ga@ﬁvémeasewatmém@aﬁm met al
shel | “about at” 'east a porti'on of the housing, and the biasing nmeans is

provi deHddpynd tHd leutishigefondtthing tiet shider mfthe heched pbdition2 5A ok meatbehomrthens her ei n
i ncl udes a cam mechani sm defining the npvenent of the slider ?n tfie
ordes ng

housi nglideTlieengageahde Humloskingrostion with a logkpgrissnef opntyppef K card
TOVee o ot DR, e bRE RSB b Rin ORISR SR e L
1.1 A p QAR ok i 0 8 BOUSEI0 6 ikt anot e
Preferably, biasing means are provided for biasing the lock member toward its operative
position.
According to one aspect of the invention, the lock member is integral with the slider, and
the entire slider is movable on the housing to move the lock member to its inoperative position.
20 In the preferred embodiment, the slider is pivotally mounted on the housing to pivotally move
the lock member to its inoperative position. The biasing means is effective to bias the slider
toward the operative position of the lock member. The connector herein includes a metal shell
about at least a portion of the housing, and the biasing means is provided by a flexible wall
portion of the shell.
25 The latch means herein includes a cam mechanism defining the movement of the slider
on the housing. The cam mechanism has a first cam groove on the slider defining movement of
the slider to the latched position. A second cam groove on the slider defines movement of the
slider back to the preload position. A cam follower pin on the housing rides in the cam grooves.
According to another aspect of the invention, the metal shell about the connector housing
30 has a stop portion aligned with a cut-out area of the IC card when the card is properly oriented

for insertion into the housing, to prevent insertion of an improperly oriented card. The metal
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30 has a stop portion aligned with a cut-out area of the IC card when the
card is properly oriented for insertion into the housi?grlgcfgg vent

insertion of an inproperly oriented card. The netal 2 2 4 shell is
stanped and fornmed of sheet netal nmaterial, and the stop portion is forned
by an shell egstahpéd amgkformid ol sheehrietal mbkeeial, @nd the stop portiohds fomined by agr ea at a
corner of an insertion end of the card aligned with the stop finger when
t he carintegeal fingererfithe shadb thallG ¢ard havibe g arepit a qorpas of ajnsertion end af thees
and advan es.of..the nvention w.l be apparent fr the 5 follow ng
det ai | é’amttj@%i ﬁ?@o‘ﬁets!ﬂ?eﬁngeﬁ W@’SH r’l]?eecctaf(gﬁ S W@%Hﬁ%ﬁ@ﬂnﬁ‘&oﬁr aw ngs.
Brief Descrigyl i0kis ! f28mEad - of | Sanod ' ich are
believed to ebﬁgb g%ts’are set fgra?%n ?&Pﬁ%gﬁ%u vgl%lﬁe?P%\éﬁtEﬁe&ggb%mnded
clsi s follbwingieediled aescriptipat thlesn inicbiindction aith €Rtasconighnying deskiagy. ages

t hereof, may be best understood by reference to the follow ng description
taken in conjunction 10 with the acconpanying draw ngs, in which |ike

ref erence nerals i Ei tify Like elements inthe FIGS. and in which: FIG 1
s a t&@ﬁgﬁﬂﬂm&i&m connect or enbodyi ng the concepts of the

W

I nvention; H | ] . k [ f reitl 00OKi ng at
the right- haﬁfr}lg fgﬁgﬁoﬁ@hgﬁvﬁg%m@@ %P%S%@gﬁggg?lﬁﬂﬁéw;wﬁ G 3 igs a
front ehRicatddipal thel @Eeﬂiedtdlﬁnﬁp Mhe édv@htior; kégethér with &s sbje@s eldcthahilvmbdgeyi ew

of the connector, |ooking at the |left-hand side of the connector as viewed

i n Fl Gtheagoft-in@y b6 tiest undessieodbyrreftremedd the felloving deseriptiontakenon cogonétia® 6 i s

a top pl.an . view of the slider of the connector; FIG., 7 is._.an elevatiqgnal

Wb ofvitlnihe gproapanyang @WM%, Mﬁﬂgﬁﬂlﬁﬁ@e Srenge ghumengs idgniey Bfecelements i ficand

el evat :Pzégl a%d@}%ﬁi:hl he slider taken along line 8-8 of FIG 6; FIG 9 is a
vat 'on i

side e “virew of the slider taken along line 9-9 of FIG 6; FIG 10
is an end elmgaliioaedp plafWich of APIC &@d dbnrcber dnsfddythanie condeptobf the G 6; 25

FIG 11 is a schematic, enlarged illustration of the guide slot in the shell
of theinwatioBrt or,
FIG. 2 is a side elevational view of the connector, looking at the right-hand side of the
15 connector as viewed in FIG. 1;
FIG. 3 is a front elevational view of the connector;
FIG. 4 is a side elevational view of the connector, looking at the left-hand side of the
connector as viewed in FIG. 1;
FIG. 5 is a rear elevational view of the connector;
20 FIG. 6 is a top plan view of the slider of the connector;
FIG. 7 is an elevational view of the slider as looking along line 7-7 of FIG. 6;
FIG. 8 is an end elevational view of the slider taken along line 8-8 of FIG. 6;
FIG. 9 is a side elevational view of the slider taken along line 9-9 of FIG. 6;
FIG. 10 is an end elevational view as looking at the left-hand side of FIG. 6;
25 FIG. 11 is a schematic, enlarged illustration of the guide slot in the shell of the
connector;
FIG. 12 is a front-to-rear section through the connector;
FIG. 13 is a perspective view of one type of IC card for use with the connector;
FIG. 14 is a perspective view of a second type of IC card for use with the connector;

30 FIG. 15 is an enlarged, fragmented plan view of the slider area of the connector, with the
slider engaged with a card of the first type;



FIG 12 is a front-to-rear section through the connector, FIG 13 is a ,
perspective view of one type of IC card for use with the mﬁgﬂ# FIG 14
is a perspective view of a second type of IC card for use t

connector; 30 FIG 15 is an enlarged, fragnented plan view of the slider

area of the c Ok Fralid ; ' ' I f LA:St
type: 3 2 7 DEIg‘%ﬁolg EFlagnbﬁte& Et%tloﬁ{lfr&@h tﬁé‘ﬁﬁﬂ&fﬂ Iﬂﬂlﬁlﬁﬂ?ﬁfé@ ol R engﬁé‘e_rﬁéﬂt

16 is a fragnented section through the pivotal
mount i ngarea efithatslitlérdn eowjanptior with saoashoitthe fine tygle; der in conjunction with a
card of ‘the first type; FI.G. 17 is a viewsimlar to that of FIG 15,

showi ng an | CFKarld isp viswesigdariadhat obEIG.1qs ehovdng ppd6 cardoftbareendtyrs FI G
18 is a vie cl‘f:llpg ar totthat of FIG 16, in conjunction with the card of the
second t% e 5By ew similar to that of FIGS. 15 and 17,
illygstrating { nk8il f b N 681t ;64 r d;

Fl Gg 20 is a g%vigg?%ﬂ ar toﬁ?dtqﬁattltilatt ng:%:(?'gﬁ’ 16; {]gﬁgﬁi&iwgllm{:gﬁgo?g%%ecgtﬁaed

pl an vi ewpef a connector according to another enbodinment in which the

housing has a_guide rail fornmed thereon; FIG 22 is a view sim|ar to that
of FIG 16, bBIG.%isawiew similat tadhatafFKep. t1dangd d7ddlusatingliow thealidgn operptes.

23-25 are top. pl vi ews..aof djfferent enbodi nents of the slider; and 15 FIG
26 is a ’é]o‘?ﬁégﬁ&tel PR C‘i"Tci’ustration of a different enmbodi nent of the

gui de sl ot  sifp sy Q'IIEM%” to HaPof etail ed Description of the
Preferred Enbggq;'r@;}fé ef errfﬁjng t0 t%%}'c}r awi ngs in greater detail, and first
to1fl GS. 1-5, Fihe1iiey Gapmerted flan @ighast sladnhéct@uctéidogy 1 mothee einbodingsinéd al | y

designated 10, which includes a dielectric housing, 20 generally designated
12, whi cwhithythdkousigdad a ghidpraibotmedwhiersonal or the |ike. The top and sides

of the housin re substantijally co by a netal shell, generalll .
Gosi amat od 1ATIG 3R 4 ey Bl Yot HFIch o o Wbl thE oo hauE ASd Sl raif of

D el ectri':ﬁ} %usi ng 12 of connector 10 is generally U shaped to define a body
16 and T

FIGS. 23-25 are top plan views of different embodiments of the shider; and
15 FIG. 26 is a somewhat schematic illustration of a different embodiment of the guide slot
similar to that of FIG. 11.

Detailed Description of the Preferred Embodiments
Referring to the drawmgs in greater detail, and first to FIGS. 1-5, the invention is
embodied in an IC card connector, generally designated 10, which includes a dielectric housing,
20 generally designated 12, which may be molded of plastic material or the like. The top and sides
| of the housing are substantially covered by a metal shell, generally designated 14, which may be
stamped and formed of sheet metal material.
Dielectric housing 12 of connector 10 is generally U-shaped to define abody 16 and
opposite longitudinal legs 18 and 20 between which an IC card 22 may be inserted in the
25 direction of arrow “A” (FIG. 1) from the front of the connector. Body 16 of housing 12 mounts
a plurality of terminals 24. Each terminal includes a contact portion 24a for engaging a contact
or terminal on IC card 22 and a tail portion 24b for connection, as by soldering, to appropriate
circuit traces on a printed circuit board (not shown) to which connector 10 is mounted. Tail
portions 24b are located at the rear of the connector and are generally flush with the bottom of R
30 housing 12.




opposite longitudinal |egs 18 and 20 between which an IC card 22 may be

inserted in the 25 direction of arrow "A" (FIG 1) fromthe front of the

connector. Body 16 of housing 12 nmounts a plurality of r /i 24. Each
e OEE by

term nal includes a contact portion 24a for engaging a t erm nal
on | C card 22)an4 ' ' J r t b olderipg, to

appropriate ci rcﬁ%ﬁﬁg@ggﬁ%ﬁ&;%ﬁ@ﬁ@%& g?%%ﬁﬁ’ﬁ%ﬁ%%%ﬁﬁ% 5’%9‘? g??) whi ch
connect Ofnajd} plfte pEr6h 26 and@pair oPRE bbADRs 24Andke. i he
connect or ﬁg]arg&genergﬁll ypflgsh \?/ith t he botto%@gﬁ%gﬁ?&&y%%%?%% 7
DEC 2004coves the teprdiblod 46 of the dwonsing, and 1€ portibncie® aral Ieokthalshall tbvehaped t op

plate forned hy a pajor_plate portion 26 and a pair of leg portions 28 and
30. Maj o?ur%aﬁflépﬁ?ﬁ@?%lc%l%?n B regpectively o¥ dreshausimgt op of body 16 of the

of ‘Pegs 18 ankouaph 288 mE TN o3 3ot 5 s UGS 3 ped 8 Phishor The
shel | i senhtidlfy o9ei SAcier 4814 oPe hELGRy ée%ggrtﬁf&g 300eefle RGR haRtd Al

covers the side of leg 18 of e housing. Teg
el ggé he

bent to 4sidenwal 34i(EksSidland 3) whichGibstantaillg cdyershhedids obiel; 20tdfahd NOL@EIF
side of |eg 20 of the housing. Legs 18 and 20 of the housing have [atching
proj ect i bhandd) ¢fithedwmusmeiae laching praiestiens InEGSa2 end 4bwbichrsgsp 880 latcht he

¢
side wal | s of e shell] toq hel,d hel.l. ontQ the_housi.ng. 10 As best seen
" F1 Ca, ofensigs 3% o G2 ik i G5 bk opb i the il ooty 98 BPRIREs of housi ng 12
bonP G e becits bEEsc IR FIGE! 4, b ool BRARAIA PR Aed Uiy RE B oGNS |
wi t h | egfoposiriection3fs bf soldrialg, hemburkihglpad onahe pasted ecnifBody. 2Q/HESIeaPin t0 a

mounting pad on the printed circuit board. Boardlock 42 actually may be
sol der e%ﬂl%o 1aangthsy heardloek 42 is formedintqgrallyt with dégrartion BO of thetal shelbithfbrt he

owi L ch APIRECtRg Aol AREdy 2 SEgring BaL PR feprnicteitpuirboard” BRmBekmEe swi t o
arms 46 %lmy@ﬁ HeRUHeRd 197 g&iﬁﬂ%&g&mg}ﬁ%j@ﬁ% &E%Jg@gd @, 2 €

connected to appropriate circuits on te and form a
deti£ct orshslitd the boardchani sm engageabl e by a side edge of the IC card to nove
swtch arns 46 away fromfixed 20 switch 44 sequentially to detect the

posi tion of tRhefewiagapeciiiaally &2 FIG. 1aa &xedswitelc 44 is mewtiechor hoiy 1ooliheusihgot?, t he

side of a%%délpa}rfsof%ovgﬁ%%{mqgh %I%IS 46 also are mounted on the housing. The switch and switch

arms are connected to appropriate circuits on the printed circuit board and form a detector switch
mechanism engageable by a side edge of the IC card to move switch arms 46 away from fixed
switch 44 sequentially to detect the position of the card.

Generally, a card ¢jector mechanism is mounted on the side of body 16 of housing 12
opposite detector switches 44 and 46. Specifically, the card ejector mechanism includes a slider
48 which is biased opposite the insertion direction “A” (FIG. 1) of the IC card, by a coil spring
50 sandwiched between the slider and the housing.

FIGS. 6-10 show slider 48 in greater detail. The slider is a one-piece structure which
may be molded of plastic material, or the like. The slider has an elongated body 52 having a top
side 52a and a bottom side 52b. A cam slot 54 is formed in an outer side of the slider, A pair of
projections 56 project upwardly and downwardly from the slider at the front of body 52, and a
pair of projections 58 project upwardly and downwardly from the top and bottom of the body at
the rear end thereof. A round cylindrical boss 60 projects from the rear of the body and about
which coil spring 50 is fitted. A lock member 62 projects inwardly from the front end of the
slider and includes a forward chamfered surface 62a and a rear locking surface 62b. Finally, a
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opposite detector switches 44 and 46. Specifically, the card ejector
mechani smincludes a slider 48 which is biased opposite th [BEEeii0}on
direction "A" (FIG 1) of the IC card, by a coil spring 50 sandw ched
between the slider and the housing. 25 FIGS. 6-10 show slider 48 in greater
det ai | carflrdstestt bdi projecss seapwardty of theslidercafiiset frouni spting-fistyn sl dWtieroinddCast i ¢
material, .ot the Jike. The slider has an_ el ongated body 52 having a top
Side. 5SRLiRmSSrebIR;fHeSoRBcaton, ona cemier of e cam AbylsidsieRber i pishes Shdr 4§ of

the sli ' ' | . roject upwardly and downwardly from
t he sl %ﬁs@fﬁfg@@%ﬂa@fgﬁi@%&ﬁg@nﬁgﬁ a pair of projections 58 project
upwar dl 'y an@rsjemng5elandf98unstider 49HdaRbsH9tE S bloksvs meh/axebeég?énpﬁ rear

end t hereof. round cylindrical boss 60 projects fromthe rear o e body
arid ab&UGS. Wmdchl. cBidre aperuppgr 80d lewdri guidecklotsd) dne off witihitie shdwa daclyy éi¢ the
inwardly fromthe front end of the slider and includes a forward chanfered *

3 ur f ac éhedbia Hd1.anddhe othse F@fWéﬁ@hi‘SLf%%T‘bﬂtﬁboﬁf?mlﬂtygozﬁﬁ%s-ﬂﬁ?lﬂm 20008 cgr d
64 o1 O . y . o fittic

co. -t 4 T SR B adk dtesin o oS Do udfepu SRR BRALH b hotieara

abuts 99&&%&%&%&}%&%@5& e bggleg#&gssi*’lg_sert ion direction against

bi asi ng spring 50. Projections 56 and der 48 ride | oosely in guide

slots 66 whReferdngspeeificaligen FIG. 15, datksBuidk snde fibiudéh ot aad eearl PRE6NSIHE | oner
gui de slots, one of which is shown clearly in the shell in FIG 1, and the

otther and ofh, eespeetiviely, vadch arcgeperallyraf thesamerpiditrpy offsatdatelin afieaeh pthef.

housi ng 12. | n,.ess

.th | i.d | .d in,t i d ts.on t tsid
of T og BOTISFREHEERRISPeion Gerndiarorsoshieen te AepT A o9l SGUORAN ot o of

t he hoysi eroef | b £ : i Lfcl udes
front Eng rclalar s@:ﬁ%ﬁg&g@@cﬂfﬁdﬁé@gﬁ)ﬁlnr%%%%%%%@é% &“v@?gﬁé’gﬁ&glgﬁl rally
of theThaimRermedidie §ut seefibs & widvr el thy fioht #AaBartidietctiondANWhBH slfdepdg at e sl ot
section 66¢ is disposed between the front and rear slot sections and is

j oi nedmoives leack apg fertly Femcspondinig;tq tlkee insertion andiwithdawel ofifh¢ IG end, sppariasds 66
T G oSS PR P o 50 S ol

; > . ! 15
ower - REtetd Aot fibl 86 bf Bie iew6q.\CoduBondhell \rkukBbfer APRIong S5

front sfthé reaeof slater 46 an@rtback ahd forll betinees reat slseaction @band intgiedateslat s 66.
Cor r espondi n p&er and | ower projections 58 at the rear of sljder 48

ly, u . !
nove berskionsplf diguide Hets\abe Thesefore; mden shaslidermovsihaghand fertbibaigaide s ot
slots, the slider swings in a plane included in the drawings of FIGS. 1 and 11. Swinging

20 movement of slider 48 also is effected by a push spring 68 (Figs. 1 and 2) which is stamped out

of side wall 34 of the metal shell. The push spring abuts against the front end of slider 48.
Referring specifically to FIG. 7, the card ejector mechanism of connector 10 is of the

known push/push type including cam slot 54. A round pin 70 (FIG. 1) is generally U-shaped to
define opposite pin ends. One pin end is disposed in cam slot 54 and the other pin end is

25 rotatably attached to body 16 of housing 12, thereby permitting the pin to follow cam slot 54. A
push spring 72 is stamped out of side wall 34 of the metal shell to confront pin 70 and constantly
bias the pin into cam slot 54. The cam slot, itself (FIG. 7), is of the known “heart-shaped” type
and includes a first cam groove 54a defining movement of the slider inwardly from a preload
position to a latched position. A second cam groove 54b defines movement of the slider back

30 from its latched position to the preload position. In the preload position, pin 70 is located at an
initial point 54¢ of the cam slot. In the latched position, pin 70 is located in a recess 54d of the

cam slot. Various stepped surfaces along the first and second cam grooves prevent the pin from
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sections 66¢c- of guide slots 66. Therefore, when the slider noves back and
forth in the guide slots, the slider swings in a plane included in the
drawi ngs of FIGS - | and 11. Swinging 20 novenent of slidérDBEB 2050 is
effected by a push spring 68 (Figs. | and 2) which is stanped out of .side
val | 3dd¥fing backiRdfrofgid defleg pathsdt iidienddt. ARAIS AR cHi$ bpridgS0ftiaes tend of
slider 48. " Referring specifically to FIG 7, the card ejector nmechani sm of
connec tshder i thesfoofvatdhtirdchiomand helds pirsH0 inyrpeess Add indthe tptchadrpsditidan &4he dlideound
pin 70 Ma. 1) is_generally U shaped t .define oppqgsite pin ends. e pin
end i s a8d At Acsrond Rushj of Hhe e AR &AUSSS R 1 Movsoyt of mcess|S¢d

attached,t d ' 12, thereby permtting the pin to follow cam
sl ot 5§Pd}£?°g’g°s‘ﬁ“§'ﬁr°%‘gé}%‘$‘%§%stanpeq out of side wall 34 of the netal shell
tg confront FGN17 Ch@pslcAaRehRddrY1 0 febdiding B 1Q ichrd 220 fGATR S whith isldh8waam
slot, itself (FIG 7), is of the known "heart-shaped" type ™ and includes a
first ¢mFI@ri3oVEibbestdyid ofi cagd has/efoewtrd portidue74Wwhidh is thimner tHany the remaiaingr el oad
position to a | atched position. A second cam groove 54b_defines novenent of

t heI s| padof ﬂW@OAﬂrﬂWiqf@lll@Ffé Hégrq)@gms%ﬁn tbllfvefomaéql B@@%&f& of ﬂv@ward‘ n the
tlon. bl 0.0 U ! .
Pl ot ke devard o 73 62 e e ST Syt Bngtrld bl Ben B, 13 nlapt R0 BRE

sl ot . ' . I ; t o @@éy]ﬂ %ﬁi’e?

pr evenzﬁéclhgI pllﬁItl ??glr%hq%ﬁg Of%NQ(EI)EC %ggsﬁgg??l{gﬁebsg}cq?\%a@déf rom ?I%fafsgs%[el | nec?li pat h
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direction and holds pin 70 in recess 54d in the | atched position of the

sl i der podivts 2He of terwinals 240 thesaunectars WVhegfit isriesitedth gitckibe cardersn e pi nt o
t of 4d i.nto.the r. . 54h. 5 h

oV o4t O eS8 B LN GO BRI A i v

|0 Fl Gio didve L 6 fobdssba hi%RB4R(FRAA oPfitn Sof 94 Wk dol? YirrlgD rédhrithe Nide?

thi nner than the remaining part of the card. An array of contacts /6 are

di sposefld esdtdaeomdtically bavatalitppreldadpoditomf the card. One forward conmer 78
of the card is cut-out or chanfered as seen in FIG 13. The card also _has a

|i6ck port i ord stated abgvss theofirstitype ok 1G gard 2g Adwes derking regrss 8AFIGs | Heat ane dge

th f nf d 10 . 18 hSel b Nt t
10, cotheltnte e BRERRIS rishaa ekaereit b2 OFFF & BruRSEAS. o iR RS,
the COBBSEibREd SHRR 16 Eax‘él_sde‘i’éﬁ 6l &l tHeQeiof e A8 56 &aflthk Wl héifber WG BAEE OF .t he
card i s pus edra short distance in the insertion direction to cause pin 70
(FI G 19ckingresessegOoshernthaneferdserhen 78 af thé dafdrdbiits aghinstfcachdatant 64 obthe and coi |
spring 50 returns the slider

slider.

20 FIG. 14 shows an IC card 22B of a second type which again includes contacts 76 at front
end 74, along with chamfered corner 78. Connector 10 is designed to accommodate both of the
different types of IC cards 22A and 22B because of the manner of operation of slider 48, as
described below.

Specifically, FIGS. 15 and 16 show connector 10 receiving IC card 22A of the first type

25 (FIG. 13). As card 22A is inserted into the connector, slider 48 is yieldably pushed against coil
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and card automatically back to its preload position. 15 As stated above, the
first type of IC card 22A has | ocking recess 80 (FIG 13) at one side :
thereof. This |ocking recess receives |ock menber 62 (FRQ DBC @804s! i der 48.
Lock menber 62 is positioned relative to card detent 64 at the rear of the

slide sICtchat224& lbckel tordrisiiderand presaitet fromdekigmllicd 0assf B0 coimesttor ered
coner 78 of the card abuts against card detent 64 of the slider. 20 FIG 14

fshows ahargt; Elﬁ-dlezevs)ho‘a lopk qasmber gibis digposed ‘a'gbinmeqeﬁ@B&ngslwﬁsacﬁt8§s76 at
74, | . 78., . g ' [
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t he mng)e%nﬁg;ellg,ggﬁ%&k tﬁrith ﬂnﬁgalﬁgdet@c? .swﬂ@l?%r#ﬁped bel ow. Specifically,

FIGS. 1 nnect or recerl ving card 22A of the first type

255 (FI G 13) FIBS. redd 132hotwconiteed 10 geckiving theSedofd Bl IIC cabd ZER. A8 stfted
yi el dably pushed agai nst coil 27 DEC 2004 1C card 22A is | ocked to the

sl i der abuvepneegand odFIG: 4 daed 22P piithé ssdonditypo hat ielockimgactass 8@y Astiasaribed G
16 shows how | ock, nenber 62 is disposed within recess, 80, Pysh spring 68 is
transm 1@%@@%@ arajeetl@w‘er% %rzﬂwﬁﬂ of ﬁ@?% Mmoye antg gear ot S%%@nééb&tflggldsi% as :

ot et - Gufthrhitsfins 008 miAIOduelrte FRE boi BT, SPARIEIRN ol SR . 5
type of 2318 o Mekeddtd typShast i 186kinge0uss, 1bdk hEEBEIb2 ®IG! 6} is bitshoadfwardB,,of the

second type has no | ocking recess 80. As described heretofore, projections
580 at t thas nHawirgf frait pagectivny 86 iomhovercawardlyadf theeatlarged Slobsartionpubtie Body 5B6 as

front pro&hgct_i ons 66a nove into intermedi_atﬁosl ot sect%}_gg 66¢_of .t he guide
slots. o theslider ig pivatedoptvad at firont sadh dThiy glowsithe gard ¥ iigsaa%kf@écgl,g 1e6e36

menber 62 (FI G I S _QpUS t ywar di t hus - f ' j ons
55 Lo nvROBR P i e 08 CE i S Sints 5 Sl B f R 8k o s Bufily,

sl i der hgait, gﬁéh%gﬁﬁgtsw Ebrtivé fodids REIC QiRd for BabAcldnPWethiri6vabR dbtdii ch has
no | ocki ng reces o nove past |ock nmenber 62 of the slider since the front
end of sévmclmdsidder can pivot outwardly. Again, push spring 68 is effective
to bias the 1 C card for engagenent w th npvabl e detect _swtches 46. 15
FIGS. 19 andF¥8Ssifowdi29shay anner pvlash thepush/prshiies of ¢a3d eisFt®ar d ej ect or

e, S goR LAEk A b By o SHTE IR BB O 225,
to ej ecipddificlB, Slidef A8 d¥eves FHAAFMPPy coil spring 50 to eject the card from the connector.
Projections 58 at the rear of the slider are located in intermediate slot sections 66¢ of guide slots
66 whereas projections 56 at the front of the slider are located in front slot sections 66a of the
20 guide slots. Therefore, the front end of the slider is pivoted outwardly and lock member 62
moves outwardly therewith so that lock member 62 moves out of locking recess 80 to unlock the
card, and the card and slider can be moved automatically back to their preload position.
FIGS. 21 and 22 show how projections 56 and 58 on slider 48 can be modified.
Specifically, a guide rail 82 is formed on bottom plate 70 of the dielectric housing, and an
25 engagement shoulder 84 is formed on the bottom of slider 48. An elongated side wall 82a of
guide rail 82 is formed to be the same shape as front slot section 66a (FIG. 11) oblique edge 66d,
the inner edge of intermediate slot section 66¢ and rear slot section 66b of guide slots 66. Guide
rail 82 is effective to reinforce the bottom plate 70 of the housing.
FIGS. 23-25 different modifications of slider 48 are shown in which the lock member is
30 other than heart-shaped. In each embodiment, front and rear projections 56 and 58, respectively,
again are provided. In addition, some type of cam detent 64 is provided. In the embodiment of

FIG. 23, the lock member 62 is rounded or dome-shaped. In the embodiment of FIG. 24, the
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Projections 58 at the rear of the slider are |ocated gnymﬁ[zww ate sl ot
t err

sections 66¢c of guide slots 66 whereas projections 5 ont of the
slider are located in front slot sections 66a of the 20 guide slots.
Therefore, the front end of the slider is pivoted outwardly and | ock nmenber

62 NDVGEk Reiaber idltardpiRrl whiped SB the 8inbbdiflentSIMIET. 26 2the DR Sm@Hberdk Hodkki Ng
recess 80 to unlock the card, and the card and slider can be npved

aut onatshapedl y back to their preload position. FIGS. 21 and 22 show how

projections 56 and 58 on slider 48 can be nodified.  Specjifically, a, guide
rail 82 is flémeeweahthﬁépt@rﬁaﬁ! ZB(FFg. 1 of e serendbype icpravided weth alaeking 25
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section 66c¢c and rear slot section 66b of qgui ots 66. Guide rail 82 is
ef f ect iveardty, pedjedtions 66 ititke HotttepdopitetstideiGnofe intercanslst segtiorts! 865, mdd-iZbH
different nodifications of slider 48 are shown in which the | ock menber is

30 ot hdhe lopk meneher invardlpe Whep thesdider is moyed famardly drre)jegtiens Wainope Hraerdlsns 56
d 58, tivel ' i ded. ddi tion, t f
ot ent 8 S Sestiogs Sio 1t P PERBBRPR AT G 23 the | ock” member 62 i s
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| ock nmenber i's rangul arly . I'nthe e 'ment of FI G e |l ock

negYber 20B dfaRkfirst Bageeshd thpe, rdspectivelyt fromdiein inkdrteddntd tR2 Eorretfor inlrogf t he
second type is provided wth a |ocking recess 80, guide slot 66 may be
nmodi f i edeniatishovin other Wods, the cargheanmotibe inseftegHipgidedlopm @aearaideforgangd. dt h

moved SPRERGRLY: hhe e s Ao i Bt e LiBPRst Projection MeFidt I8 3t o r oar
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noved fo , projections nmove f orwar I nto ot settions 86a to
nove t kiatsOftéppee phgctionsoay stey in FIG) 46 when ditevied isqpropdily origuteal i Hewewvdr] if a
feature which prevents either |C card 22A or 10 22B of the first or second
tlfpe, rcadpdick isvumed upsidmiayan eignyarted froaitio-rren theard sAH abvigitonner mraipgfion 50
orientations..ln qther rds, .the ds .cannot be inserted upsigde-down or
Cear sETRRy, e e camoL bt st complefely o Hieceonpeclor SIEh wrosg M ¢ 11 1 ot
LYP, oS OBRGEsiAg BLGlY ofChrkict BSrtioh2 1Kt L linkss 2GR MidlenpRoousi ng 12.

As see card 22A has | ongi tudi nal groove 92 whic

In addition, a stopper tab 94 (FIG. 1) is stamped and formed out of a window 96 in major
plate portion 26 of the metal shell. This stopper tab is located to be in the area of chamfered
20 corner 78 of either IC card. If the cards are inverted or turned upside-down, the full comers of
the cards will abut stopper tab 51 and prevent the card(s) from being fully inserted into the
conmector.
It will be understood that the invention may be embodied in other specific forms without
departing from the spirit or central characteristics thereof. The present examples and
25 embodiments, therefore, are to be considered in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given herein.



cl ears stopper projection 50 as seen in FIG 16 when the card is properly
oriented. However, if 15 card 22A is turned upside-down or inverted
front-to-rear, the card will abut stopper projection SO&megeb the card

cannot be inserted conpletely into the connector, such G ZB% tion
possi bly causing defornmati on of contact portions 24a of termnals 24 of the
connector. In addition, a stopper tab 94 (FIG 1) is stanped and forned out
of a window 96 in nmajor plate portion 26 of the netal shell. This stopper
tab is |ocat ILAIMEs in the area of chanfered 20 corner 78 of either IC
card. If the cards, are inverte@ r. turned, upside-down, the full coners of
the cards willt abub CafdfsBECteL Ogiormnfﬁt@eéﬂlﬁfcrpmmmlgcw@@zwz@,fu| ly
insertegoﬁ@ﬁgnéhe connector. It will be understood that the invention may
be enmbodred Tn®ot her specific forms without departing fromthe spirit or

central char agbesih %t('llv)sfoi' reee g anﬁ@cﬁﬂ?&%&v&fféﬁﬂ%ﬁﬁe@%éﬁa@ g@%ﬁéﬂ%@% 3

therefore, are to be considered in all respects as

restri clatched pasitiont he i nvention is not to be limted to the details given
herein. 9 2 7 DEC 2004 CLAIMS: 1. A card connector (10) for connecting
di$ferent tybalides4§)aneyably moppiedondhe housingandsengggeabie withi the I 4yl foor
receiving an | C card, for nmovenent, bet n.a prel.oad position and a |atched
posi ti dft %"%{“g?ﬁ“a‘éff Pﬁ@*%@‘ﬁfﬁ’%‘%@&‘ﬁ?@&“ﬁﬂ POYHORYUsi ng and engageabl e with
the 1 C card jh@h mém¥FHE70) dfeedtBNy SssBGhieR ol £d
positions; |at cr?lrrea(r;(;s ( 4,1;%% op}erat Ively g@g@dg{@ﬁ@%@ﬁh%@@%%)

(48) aridr latvhirgoths ishider(ih2jid Iawoh positiohj mgl t he slider in said |atch position;

and a lock menber (62) on the slider engageable in a | ocking position with a
| ock porti ot lpgiomender ghid omythe slideriengagenble i 2 dcking positidet withtaeck @rtian ¢8@)o

the sl i e s . i it
e o1, b1 M O RN R 108 00 B

r . fogk dt ) 1N Y
e B D T are ot O PR TS PR ot AR
| ock  hasetrelock paytianoif@) t be isertadkintigansirstairiedwithin the connector (10).

2. The card connector of claim 1, including biasing means (68) for biasing the lock

member (62) toward its locking position.

3. The card connector of claim 1 wherein said lock member (62) is integral with the

slider (48), and the entire slider is movable on the housing (12) to move the lock member to its

inoperative position.

4, The card connector of claim 3 wherein said slider (48) is pivotaily mounted on the

housing (12) to pivotally move the lock member (62) to its locking position.

5. The card connector of claim 4, including biasing means (68) for biasing the slider

(48) toward the locking position of the fock member (62).

6. The card connector of claim 5, including a metal shell (14) about at least a portion

of the housing, said biasing means comprising a flexible wall portion (68) of the shell.




3. The card connector of claiml wherein said | ock nenber (62) is integral"

with the slider (48), and the entire slider is novable on the housing (12)---

to nove the | ock nenber to its inoperative position..-4.4%hge connect or
2 ORI,

.0of claim3 wherein said slider (48) is pivotally nmounte ousi-ng
#(12) topivotally nove the | ock nmenber (62) to its |ocking position. 5. The
card connector of claim4, including biasing neans (68) for biasing the
slider (48) toward the |ocking position of the |ock nmenber (62). 6. The
card connect of i i i hel | .(14) abqut at |east a
'Pﬂeaéﬂl \léonﬂ%ﬁ:{)r'ﬁ? cpagmal \m?ér@!n S%H%Laitcé‘i lﬁl&ﬁrg 1?]88&? BF@]\@?qhanlsm

portion -of t ie housing, sai ifasing means ¢ ' _
bor ti on (§RlefRing e nidVelrent 8f te 3RaLEEPADhe houdig (3, connect or of claim |
wherein said | atch nmeans i nclude a cam nechani sm™ (54) defining the novenent
of the slider (48) on the housing (12). 8. The card connector of claim?7

wherei n said_cam nechanj sm (54) %nc,l udes a first cam groove (54a) on the
slider (48) &efi nilhg cREBEaRBREIOBLT ¢l 4| Wheegin saidearimeshasissy (390 saaludes, a first
second m v, A sl i.der defini nov nt of.th | i der back
o sai doBp araa CHBInthe Mad e e BFrRur e TGy ot hihed porkions r 1
di ng i NeecBfd EAMEIRL\(SSb) ch thé sHaE iﬂg‘%ﬁ i i DioLG card
(22A, ngB), t he c',gg{d ‘\rgavi)ng a gut _rchggi?l reg%(gﬁ(g%%gﬁé;ﬂld?ﬂg%%ﬁ?gﬁgﬁglog& t he
card, cposptionsiandja camifollswexypif (20) dthe hetsihy forgiding il Becamdirognd. a net al
shell (14) about at |east a portion of the housing, the shell having a stop
portion (94) aligned with said cut-out area (78) of the IC card when the

card is propgrly Qri ipsertion. int he i to preyent

i nsertion 01P§’an i%ﬁf’%ﬁéeoﬁ%&gﬁ Fledg?(graéoggggl_ngﬂfl dmbgg}aﬁ@c&d&\ﬁﬁ‘f’mgl%“h I
wher ei usaiedl (78 a2 hn SideHtion( ) of the 84 RRApRNKE: formed of sheet netal
material, -and said stop portion conprises an integrally formed finger (94).

11. I n conbiateising (W2} for réveivieg thedCmedtand of claim 9 wherein said IC card

(22A, 22B) has s[gi' ?1 ﬁ%o%t area (78) at corner, of said insertion end of
the card. 1c metalshell (14) about at least a portion of the housing, the shell having a stop portion

(94) aligned with said cut-out area (78) of the IC card when the card is properly oriented for

insertion into the housing to prevent insertion of an improperly briented card.

10.  The card connector of claim 1 wherein said metal shell (14) is stamped and

formed of sheet metal material, and said stop portion comprises an integrally formed finger (94).

11. In combination with the card connector of claim 9 wherein said IC card

(22A,22B) has said cut-out area (78) at a corner of said insertion end of the card.
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