2 7 DEC 2004 1 C CARD CONNECTOR *166166* Field of the Invention This

i nvention generally relates to the art of electrical connectors and,
particularly, to an |1C card connector assenbly for connegtli ffCapighC card,
such as a nenory card, in some formof |1C 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 “m lﬂm

menory stored on the card. | CCoGARD GONNEETGR count | ess m W "m
today, including video caneras, smartphones, nusic players, cabl e

t el ev[ﬁél@@f%ng%%q toys, 10 ganes, pc adapters and other el ectronl C

appl i catrons yprcally, an IC card includes a termnal array for

connect i onThisriowegfion Ber@k£lBL felatedlto tRPANELEIOELIES c%nﬁ@étgl d fﬁ'@ldgé 151}131& S
then to external equipnent. The connector readil acconmd a¥ es |r1$e I on
and r Hﬁﬁafrélcomectqr@ssﬁ by fos cprneeting ag i ckrdasmhss r:tmemlmey et Eeine F5rmapd
progrﬁ? OB e ca d. The card connector includes contacts for yieldably
engagi i§* £ Ae? re‘?‘y %l 15 array of the card. Various IC card connectors

I nclude sonme formof card ejector nmechani smwhereby an IC card is sinply
I nserted into. the connector, and the ejector nmechanismis used to

Paci | Bagkgroundpbiwl Ingéntidee card fromthe connector. Sone connectors include
sl i der n})qe_rs WhICh engage. the 1C card for novenment into and out of the
connect or . 1¢ dpigaried qecnl) Grdsase K-B@NVE ﬂﬁsthﬁr@at adrentaio ifpBiganéaie thafochiofas

t hen | der rathr than the IC
card HeDarPaiot et PESRGHERRE & ST Rt Rary Breed Snlaeetoge whi ch
use Shddé@rth nRemdey Sorell Sntthedard NEC f h a
specific tyToe ofe)rcorceargtor aét car g%?@ﬁ%?%ﬁ%@c‘?ﬁ%ﬁc}wg qRemytépemflc

conneBchding video qanmaammartnhhaesc andicyyens AT Ms) abbdtedevision Hedpdersj89s, such
S a cut- OUtzﬁgt Leﬁpls eﬂlg ed by a latch or |ock menber on the
| i deP? B> Bt #&P OBf 2p agﬁoﬁ%t or nmechanism It woul d be
desi rabl e T@fics &Rpwggﬂc%ﬁ L9 Rhh as wel |
as a standa@é‘l: ngg | C card as %ee%lgg ﬁ%]ro?g%ﬂrﬂboﬁj%g em V\A&Eghzﬂ%%l%g'jric&l

conn eemeeior to atdapd reader shrterh @nd Hred tb sxferrmd eqwEgmient. oThé eonreoidn a8QHMF in an

i nproper ori.entati , e confacts of. the ¢connector could be damaged. The
* go_o%fammodates 113561%01‘1 ancp removaf ofc the card to prov?de quick access to the mfonnauo% and

program on the card. The card connector includes contacts 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 ejector 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 operative 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 nse 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 corponent of the jector mechanism. It would be desirable for such conmectors 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 damaged. The
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27 DEC 2004 present invention is directed to solving these various : .

problens in a sinple, efficient and cost effective |IC card cm{tg @or.’ '
Summary of the Invention A general object of the inventi orz ?s %g lbvi de a

new and i Ap: e or.for 5 connecti.ng different types of I1C
cards. ér?gi{& h]gyggbc}nggtﬁ ﬁ%&e?ﬁ%gﬁﬁzi}gﬂtﬁ%ﬂv%@u% B"OSEB‘WIHES Rl cdidgrhABE £8F whi ch
al | ows effactive ICA¢ad tOnndedorl Nserted thereinto in only one orientation. In the
exenpl ary enbodi nent of the invention, the card connector includes a

housing for receiving an IC card for novenent between a preload position

and a l.atched itIi on. ;A slider 10 is novably mounted on the housing and
is engﬁ@%&gﬁiﬁ—#ﬁéﬂﬁ!@card for novenent therewith between the prel oad

and | at ched f b are o atively .associated between the
ol der and ¢(hETlEaRest pEbR BRI i GRR -Gl i REN G OhetsoseIBs A
| ack meohectiondiff@entslpatadf ICcapMOageabl e in a | ocking position with a lock
portion of one type of IC card for locking the IC card to the slider. The
| ock nenber Anwthegphisckof hednventiopds &t providp asiatd amntaorabHicwaitowsl 6 1Tcae@id of

i ch does.not have a | ock portion to be inserted into the

a seco d.tglqe ﬁ{g ( nser
connecP8SoE ECEsng 1 only ane eI are provided for biasing the I ock
b t i | : I 1d:00: | t of t.h
vent i on - il e Ficmtodi RN S nvai ! el yB0for RAEES s doulipl fr

sl i der récsiving/abl@card fohmolvemsntigetiveermyldatigokitioh anea®hed Bodifich. | AQR&Tat i ve
pasition. 20 In the preferred enbodiment, the slider is pivotally nounted
di t helsBeabhymoynisid\an the hpusipg and ireenzagsebleeitle thetle cardsfor mopenat ihezewith

it i as] i s effective to bias the slider, t d th
boor at Dottt et Rafdn T RANRed fosfidre 1ot mackng nkn vl pESPrteh B isse B
metal  sh@r bnd achbusale ﬂoem&m?% B dliceninahe jdichel pUSILNG. Agfgcﬁi Tﬁﬁgﬁ?&) bAghd'9 neans

is provided by a flexible wallT portion of the shell. atch neans
her ei nshidgs ieiesseablain adacking rositehef with a dpckipertmyvefioma typefof i@ eardlfordeckingn t he
housi n he mechani.sm-has a first cam groove on the slider_ defining
movene el fcarfﬁ’gt]hg Isflg%rr ]tsrt?lf’aén}e b_(?ﬁégcf“ﬁ‘f?g}letﬁoﬁ.ln‘??e?él%ﬁ@lﬁ%ﬁogﬂl_%’v"é‘I@n t he
s der cl@lor BREcIHRMIPRAiH ddek ot RAVePIRBGHioh & bOfishic Bt OATNLLGN- A cam
foll ower pin on the housing rides in t?le cam grooves. Accordi ng to anot her
aspect Pufferebly, binviegmems atdygromeled|foshiedihg thisdodk mbebaaowedivophatie ng 30

has a Stotfl) ortion aligned with a cut-out area of the I1C card when the card
i s propB&t ?}:Eoriented for insertion into the housing, to prevent insertion

of an i mpr opeLbMifY foHe8ped BF the HPEMTRL AL 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 connecior 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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f 2 27 DEC 2004 shell is stanped and fornmed of sheet netal material, and
the stop portion is foamed by an integral finger of thg S0 200the 1C card
has the cut-out area at a corner of an insertion end of the card aligned

with the.stop fnger en card i roperly.inserted into t connect or.
& hor ) a8 FEmpP e A8ERed ot 0 fe hnBleBRt o ASEROTER bornedEy Hpar ont
fromt; ' t i it [ ' i
acoonpargr Ad et GrABINET, Thy 10 HRARS e nopl #RER g e BEEERLAoNbAT oL,
thi s idavéaligoad with the o fingbi whattht aaldds payelly dseteddhofies édunvétbh
particularity in_the appended, clains. The invention, together with its

obj ect s andOthss ohisgtsn ieagEss antadvaptagenelythe invprion wilsagpaser fioyn thef er ence to
t f A i pti. t Ny | i 10 with t i
(i ot QUSWERIGRTRIGH adRkhiPiot BER AL bR e BRadedrParitat S aREnT o 1 he

FIGS. and in Wiich: FIG 1 is a top plan viewof an |IC card connector
enbodyi ng the concepts of the invention; FIG 2 is a side elevational view
of t héBrefiDesdiription ofthieddrawinghe ri ght - hand side of the 15 connector as

viewed in FIG 1; FIG .3 is a.front elevational view of the caonnector; FIG
4 is a sideThs faphrepabihis mygntiam whish arshedisvdio be Bovs! Al sak forthaviflef t - hand

side of, & . i i N 1, 2 rear at ional

i ew grinenf IR bttendE0 KoBAC AR e bt b S SR R BN
connecth@feof,thdy be'béss udlerelood dlyirefeedncy teilve @blloiwie: Edstiii@ionaskdnar kbijan@leang
line 7-7 of FIG 6; FIG 8 is an _end elevational view of the slider taken
80 ong Withéhegagompanyigg deawings,@n whi¢hslike refegence naperaisadentifvlikaelomenthn tiei der
taklenrrgllﬁgpl i.ne.9-9 of FIG 6; FIG 10 is an end el evational view as

| ooki PR PN hand side of FIG 6 25 FIG 11 is a schematic,

enl arged i | bugtr 8t 9P poin 4186 F¥hde citdlonhBetsBbeleh 1ffcohb&is sapRect or;

FIG 12 is a front-to-rear section through the connéctor; FIG 13 is a

per speaventeonyi ew 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 us ith.the
Conne(F:)t Or.p FIG. 2 is as?de elevatlonafwew of¥ e connector, looking at the rig t—%mand su§e 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 1s 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 gnide 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 connecior;
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;



30 FIG 15 is an enlarged, fragmented plan view of the slider area of the -
connector, with the siider engaged with a card of the firs{ DED00B 27 DEC
2004 FIG 16 is a fragnent ed section through the pivotal nounting area at

t he engagerrenlt: %rea the (fllder in conjunction with a card of the first
type; FIG 171G 181%p gelionthrongh te PrPtel mumMtisg sy threngegenent of

the secopg, {Hytggs]i%éﬁﬁ%rﬁlﬂmhgﬁ%ﬁnqca?ci)?tﬁﬁ?Eﬁgsrt‘ct%})edlzl G 18is a view sinilar

to that- onjunction w of the second type; FIG
19 is a vi ew BIQN17a§ a YRwishddlarab ak 65F1GL T 528 widg ahht%ﬁ&@fﬂlegeébﬁw

slider operates in ejecting either type of ICcard FI G IS a View
simlar ln@srteﬁantodhe fin@ectd; 10 FI G 21is a fragrrent ed pl an VI ew of a

conpect or to. an in which the housing has a guide
rait formed fﬁ@fégﬁsaﬁ%mﬁaﬂ% f%fff Qﬁmn%ﬂnﬂtvéﬂpﬂé&ﬂ hojepid orthe sesondwi t h .
the housipg having the guide rail of FIG 21 FIGS. 23-25 are top plan views
of different enbodinents of the slider; and 15 FIG 26 is a sonewhat
schemati c il | B3 n8tis onietfsirailaith tiar SleICEThG(ihHHm ilnktrativey Boi de Jidet o é&'aféh' ar
to that of FIG 11. Detail ed Description of the Preferred Enbodi nent

Ref er ri rig efesting eitlir yperddCicardyr eat er detail, and first to FIGS. 1-5, the
invention is §d ied in. an I.C Cﬁgﬁl%gggector, general |y designated 10,

whi ch i ncl ud 15§ Sev Sirailaydo i general I'y designated 12, which may
be | ded of iCo FRERS i Ffmﬁg si ng
arledns)ubstantlllglblayﬁé%%/er ed ﬂlt)f/&%%rr\g%g%faclé eJ&g}?ﬁ‘é‘?@ d&m gngﬁa}g&%ﬁeﬂ%%

may be vslha]nrﬂmhoaanigﬂqasmgddmfaﬂstbaﬁdthmteaﬂl mat eri al . D| el ectric housing 12
of ‘connect or 0 |s generall d to define a body 16 and _ opposite

| ongi t udi nal 22 152 W5y syl EBé? a)éb?fm df B veh @’thﬂ’uélﬂgr?évmﬁéh‘? geidegaigof n
the 25 di Pe% JOI’] of arrow "A" (FIG 1) fromthe front of the connector.

Body 16 0 ousing 12 mounts a plurality of termnals 24. Each term nal

includes a cOFIGECR3{261atd top pEhavidvarof iffaghtitgntrodia6ihie of thetslides fafil nal on IC
card 22 and a tail portion 24b for connection, as by sol dering,

apbt opri at e I%IiGr 26ils a somepdat shematyy illusteadion) of @udiffersy ¢Iaqumten§w‘dhn)gm¢e shtfi ch
connect ot d1 Tai |
sinmilar to%har{%'fl 1[}}6 1.

Detailed Description of the Preferred Embodiments

Referring to the drawings 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 a body 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

30 housing 12.



portions 24b are |located at the rear of the connector and are generally

flush with the bottomof 30 housing 12. 4 27 DEC 2004 Metal shell 14 of
connector 10 includes a generally U shaped top plate forhgdppy ?qﬂgaj or
pl ate portion 26 and a pair of leg portions 28 and 30. Major pla portion

26 of the sheMetal splleidoficheneoty 16findiodks adenofallyTe-sHgalio pl Al forkppar t 1 ons
| ,

28 and 30 of fhe shel ] cover . substantial portions of |egs 18 an

r espect i PBIOY PlalPorRn Hhind appir of legporsions 28and 80.0Mdjtreplateaddrtibs 26 6nthe kRelf OF M
a side . I nd, 4) whi ch ubstantiaglly covers the side of |e
18 of t \@Vhlc?ﬁ%? ‘(r?g .055?%‘?;’;%)63?’?{?’%?%"%%“%?“@ T Taapns T of ersbelhpowersi de wal

34 (Fl G3ubgastivd paiowhb Ll s LSRN, @bl ! I, de of 1eg 20 of the
housi ng. Legs 18 and 20gof t he ﬁougéng%ﬁgggﬁfeal{bgﬁlﬁjﬁg proj ections 36 (FIGS.

2 ahd 4) whi deespesion 2# of thashe is baeno fgm S&dewalEe IS, Yahli9) fudhe shel |
to hold tpg sgﬁll ont %ﬁghe ggeusi ng.. 10 As best seen in FIGS. % and 4, a
met al  bSIPUFHAY £0V6rS thgsidlsod degold plethe heusing. hbegpertion 30 of dhe sleiine bérit on forass

% 1 G e 1 IR e 9 R Sl P 01 F 4 5 60 it Broeoeso

of et all8<hdl20 of thefl@lising AMEElachR pr&fEctidhsS @G5 and on
the printed circuit board. Board gCGI%c 42S actual | ymFm ﬁgﬁs{%ﬂ Er}g%Pa?Cg] a

ground OPPRIDBY 3% thheidpwiels efthe shaflubthobbthedheib ogtodhedotdieg et al 15 shel | to
t board. ReI{ rerti n sp@g’sf Lcacllly to II:gG 1, a fixed switch 44 is nounted
on body 16 of “hStFAY™MHZTS- Land & paetal BeardiaskiiOds momuntsd qar eg 146 absungi2
nmount ed foncdnfetBRUSI 1dk, ] i are. connegted to .
appropriate circui tsb@%rol tﬁgg’g%a%élﬁggP%%#?}E%%%Qgﬁ%cwgﬁ?ﬁrg %éﬁ’é&%?nm

switch FiGchambthm Engtodads is flyned integellgdgen I pofgor £ 6%l ShdPVERSW t ch
arns 46 anv\l/a@é.fro figﬁgd,zo switch 44 sequentially to detect the position of

t he car GOURESHYR 35 Py soldering, t amernting pad Huthe pmnted cmsuitbedrdorBodrdlosk d2 of
body 16 i 0S) 2Cctor switches 44 a 46. Specifically,
G T B U A S e

the card ejecto ani sm a sihi site
t Hé i nselidll tonthdboaet:ti on "A" (FIG 1) of the IC card, by a coil spring 50
sandwi ched between the slider and the housing. 25 FIGS. 6-10 show slider 48

in greater d8eEmng spreifisallydedIUs .2 Bred gwitsbed 4sis muintedeonbodyhl 6 oEhoubigmo] ded
f pl i i . ike.. Th lid h | t ed, body 52
paving s Rt BBt Gl P aict Bf SoniiSh ol e Beieo, Moo asiasiichn an
out er shaes @6 coliectsd icd@’gropﬁaﬂ%ifcuﬁ@ on HeYrREd ORSLiOHPd gjl(? ot PUAEALYeRe
and a

downwardly fromthe slider at the front of body 52,
mechanism engageable by a side edge of the IC card to move switch arms 46 away from fixed

20 switch 44 sequentially to detect the position of the card.

Generally, a card ejector 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.

25 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

30 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

5



pair of projections 58 project upwardly and downwardly fromthe top and

bottom of the body at 30 the rear end thereof. A round cyl 'anrDECdIgg@pss 60. "
'S

projects fromthe rear of the body and about which coil spring 5
fitted ) 62 projects inwardly fromthe front end of the
sl i der C%%ﬁ e?‘%? Pﬁ’g@géts Faritadly eﬁii?ﬁ g}déaogﬁﬁtﬁ@@esm-mﬁng hogseér Winmking 90

sur f acea@3PinsE&Rdntd thed rd detent 64 projects rearwardly
of the slider offset frggmn ?&ﬁ@@%&?ﬁ?ﬁ%%&@ s %Géﬁagpush@wpw&@

i nsert & inserdon fizectvmrezatst biasing speRprs00f the card abuts detent 64 and
pushes sli dﬁr 48.in_the insertion direction against biasing spring 50.

Pr oj ect i ons® E8ecipas 38 3l 58| qf plider48 rideldodselyse pyide BlogubEiwhish alehefiGemhich are
best s [ FI |l _and 11. .There are upper and_ |ower guide slots, one
o? whi ¢ |'slnasnf(11§1v\lﬁ @é%ﬂeﬂpﬁf ?‘A%IO‘%MUqu flot| age of whighdis shewrotltezly infthenhi ch
i's forgrd ihFI6, Polkian: BhiR idiH .48 and .20). of . housing 12. In
essence, the siider ri des}igt;]@hcéﬂgsg?%&fsslpoatlbsm@wmﬁ@ 7(9&%&%’%&2# a¢)ad of

t he houismg 120dn t.hhe sBdain t i ng.
e g wessemct,Hhe idetiriddaeh kheanddd B@tst?)ﬁltB@gﬁtEEIdQB?iegggépﬁlregfé#?%g

Ref err. S cificallﬁto FIG 11, each guide slot 66 Inc
rear sléeg%'fa °geetal sholl spd thrsbottora pate of thelbppsingi ch are general |y of the

] : h . yr | di I
et on 66c T en SR HIETHIC. P 5 e 3Rk walicer boniopd rapes antisces
®i necandH®bet i 0 ' L1 ti 66d
Ind 66p, -1 oapeal vely.  The et orngdr Se LR oA AR SRR AR

front ntpraadiate slot sestion §6s is WsposesitictiesendBe fropvaE rbackot 3 ohOldins

corre [ to the insertion _and wthdrawal of the |IC card, upper and 15
| over sjgfr?lgjg E‘Q@?‘%ﬁ’é{ aéléleﬁeoéﬁ’rbﬁlﬂae fioghendsrear Fansifiqndestions\eddiand k6earspéaively. i n

front i g ol ' sl ot section 66c_of quide slots
66. Cor rﬁ%ﬁﬁlﬁgﬁié@%%ﬁﬁsg{rlllggﬁegl\ig\g?ﬁegﬁrgﬁﬂeagg -rr%aﬁgfoégectlaps.twgel} %H]Frﬂﬁ sl i der

48 noveotsadrclaant fontht dorfveporebing fe ik iﬁgeaaorﬁﬁﬁtwma@mfﬁyxd éa{cﬁhgf‘%i ée sl ot
fsectiqns 66¢. of. uge sl otf$r 66. Therefore, when the slider noves back and

brt h DHETHE Glipte St the Fomofhe dider coisdsck andfopthan dronndbtisdetbridsa bhe

dr awl BgrerRdifth Wple] 20. movenment . of slider 48 also is

ef fect ed by "a %ﬁ ﬁécst% Ei%n% %éggﬁ%‘%é@%f- gjr%’&‘eilio £b¥, UpBerand lyied PeRigotiops S8 de
wal | tthofreartd shiveradS mbed backThe! fPuhbesPEdnGaraitscagal i pd of
slider 48. RefFr ring, specifically tc? FI éi 7, the%a%%%%%?%?%m%gﬁfsm of

connecPYIOnE §0F 8f gtide RletsdfowRbpatinrpusim thy plider navesbay andrforsi iatth&guidét T ound

o TSP Lt BRPES endnBRR S Bebnci, O "

1 t ac hetvetrenbofiidEh40h1sb dsfifdtded 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 54c 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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72 1S
O ; thereby permtting the pinto follow camslot 54. A puﬁ‘u S
" st anped ou%/ of side wall 34 of the netal shell to confront Rﬁ!ﬂ:g’ﬂ

i Th lot, itself (FIG 7),
" "o PR packyat O Bl o P Bncdimant ialGacn oo ﬁellilllaz%ﬂrblgméhee 54
def i niide imoiwefsewirdafirectién shd B8 piwayid |ré’ce§sé%ﬁ i Bk9aq 85 f § t tﬁg S@&frder

| at ched position. A second cam groove nes Novems
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t he somecrdbe wdeﬂg&h&dﬂers&m ditanchBnthe R ertiop FirkSlion’ & ca\ﬁ\gtgﬂ %r(ﬁlcf i is
inserted into _connector contacts 76 on the card engage cont

por t {HREVoY qffreqesteaven 5s4d2(51(8f7)thé31®6m1é61 ad, coilfspring t50irsturtshe diflet 0 ﬁj ect
t he Qﬁdgara%ﬁf&ﬁaﬂ@alﬁpt%ygﬁ%%greﬁ p?g 1?)&; Sé pti)shed a short distance in the

insertion directio caus to nove out of recessed ar ea

1554d (Fl G AR)statéd abawe,ghefird eamqiceaﬂdlzzsspmsngc FRENIRSFIBE Bt R igand
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locking recess 80 when chamfered corner 78 of the card abuts against card detent 64 of the

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
spring 50. Projections 58 at the rear of the slider move into rear slot sections 66b of guide slots
66, whereas projections 56 at the front of the slider move into intermediate slot sections 66¢ of
the guide slots. The front end of the slider is biased toward IC card 22A by push spring 68 and,
therefore, projections 56 are pushed against the inner longitudinal edge of the intermediate slot

30 sections. This causes body 52 (FIG. 6) of the slider to become aligned generally parallel with
longitudinal leg 20 of the housing. Lock member 62 of the slider enters locking recess 80 of the
card whereby locking surface 62b (FIG. 6) lockingly engages within the locking recess. Thus,
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20 guide slots. Therefore, the front end of the slider is pivoted outwardly and lock member 62

L}

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

8



15 FIGS. 19 and 20 show the manner in which the push/padhDEgp2llaf card
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respectively, again are provided. |n addi fion, sone type o ent 64
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second type is provided wth a I ng ‘recess

nmodi fi @darastoghavprqechdﬁlmaszsen ﬂhFéGnD@whexemegﬂatcrlﬁ J)Iﬂirly&ﬁ-ldﬂ@&i eHovSewrd;fh
ual @vé?g W dth of projections 56 or 58 of slider 48. \Wen the slider is
ved ?fﬁ 11§ urpedoinsideidghe of gnvatted Fanktogiser, tredrand wilh abudistapper mwjectiontd

fenh th l'id
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t 0 novgoskibey tmmgmefdmaumﬁﬂmnﬂbt;porﬁmmb»ft&@ﬁmﬂ@tmbfﬂ@ cofin®t@vi ded with a
feature V\:hegl f{;i(lltllevents either 1C card 22A or 10 22B of the first or second
type, resp qp, 2 SpRAT B My F1 Gt gamped and framed enbef windowP6 iymajor

o AL 2B o, s A B ORI ARG,
29pe, eorsdroiRoseitherdOxatd. Gﬂtlﬁ@al(dElaﬂavaélrﬁad&ﬂdurned upside-down, the full corners of
the cards will abut stopper tab 51 and prevent the card(s) from being fully inserted into the
) connector.
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.



18) is provided on housing 12. As seen in FIG 13, card 22A has a
l.ongi.t.udi.nal...groove 92 which clears stopper projection 50 as seen in FIG
- 16 when the card is properly oriented. However, if 15 afi]%ég bls turned
upsi de-down or inverted front-to-rear, the card will abdat 8' _
projection 50 whereby the card cannot be inserted conpletely into the
connector, such wong insertion possibly causing deformati on of contact:
portions 24acgfaingsm nals 24 of the connector. In addition, a stopper tab
94 (FIG 1) 1s stanped and fornmed out of a window 96 in major plate

portion 26 ol. t he Anedrdlcosteetdr.(100fos cahﬁ&ﬂﬁ%dh‘?é?eﬁtstﬂg&fﬁgﬁgcaltr(ggs&gf\iei%he

area of chanfered 20 corner 78 of either |IC card. a “THverted
or tur feHASH&e- down, the full corners of the cards will abut stopper tab

51 and prevent the s) f.r.om bei |1y inserted into the connector.
It will be dh e‘%ﬁgl%@% %{af%ceﬂYf@giaﬁﬁgf%ififprﬁwes@néhmcﬁeea preload pesitispaed fi C
forms WreHrUSositiRarting fromthe spirit or central characteristics

t hereof . The present exanples and 25 enbodi nents, therefore, are to be

cénsi der ed Rrslidet (483 speably msuritkd o thekouém gtnd eRBhod: bR o 20¢, . the
invention is not to be limted to the details gei ge‘% aﬁg‘gf‘ﬁf“"%ﬁicafd%‘éc 2004
CLAI vBMovemen! tpgreyithbetwesrnsaid prefogdnddeished positiordi f f er ent types of | C

cards (22A, ggB) T ICTIaTo I sin 1 for receiving an IC card for
novenent bet mee‘%le%‘%g@rjé%p %‘gg??lp %%S-oe?hagecgbe%%’ﬁ‘irb'il?ééhﬂ%q“@i) énd tg housing d2)
(48) nfovHsthingrthendleidr nsaidRdioptssitiveh; apgd engageable with the 1C card for
novenent therew th between said preload and | atched positions; |atch nmeans

(54, 70) opéet Bekygbard§akomiheslidert engapeableeinsd lodiding (pd8ikicansith b ?6%5}?(50%2)
f I i t i i id.| iti ..-and I k nb 62

he siEae B diICHard 012 ToP Rickineht JCRRRUR 167 siden (4)ctodork mombéeRig of
one t ymevable tb@ndasserbi@ve Positidn loodlowngh &k Gf 9§5$anX15{:]§2235{):@§;%¥1 8), the

| ock menber being novable to an inoperative positio PSELard
of a S8tohipckPREIQRAS) tabe bisededintaond rdwsived withinake RoRkdd (8) to be
inserted into and retained within the connector (10). 2. The card connector
of claim1, including biasing neans (68) for biasing the | ock nenber (62)

toward its2] ockiMg dapbédinedior 8f cihlif 1CAlethdmWES im|. wherein said
lock menper (62) is .integral with the Y VI8 Inchs Cod) 16} 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 mcmbé"rE fo its
inoperative position. -

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

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

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

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

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

of the housing, said biasing means corﬁprising a flexible wall portion (68) of the shell.
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material, and said stop portion conpri

slider (48),~and the entire slider is novable on the housing (12) to nove
the | ock nmenber to its inoperative position. 4. The card connector of "™

.cllaim 3 wherein said slider (48) is pivotally nount edon)th@EChofEi ng (12)
i"to pi.votal |y nove the |ock nenber (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
connector of claimb5, including a netal shell (14) about at |east a portion
of the housirly, sail Brhsergcinsahslaborprvheeimsaid fixinehe Makbe ReEL BB

N
of the | 4l w2 7 DEC 200h:A 7. The card connector of claim] V\%er i
sai d Iaﬁgﬁdﬁggﬁ] ﬁl’enlt%ﬂoﬁl Qgt%éﬁ?ﬁ]é%a(ﬁ@s?ﬁ thedwopsiagi(iRl.ng t he novenent of the
slider (48) on the housing (12). 8. The card connector of claim7 wherein
said cam mechani sm (54) includes a first camgroove (54a) on the slider

(48) defi ni n§ nov&hensrdabnbéeostl dsim ¥ wheadis shiatahe )t ~ econd
cam groove 5;1%%154%&%%?{@ sl jder_ defining m)veme]nt of g‘fﬁtgd%gﬁ g%r) lﬁgg‘iest%ﬁggéi d
| ’

pr el oaf?Pbs dHler (6D 1dsliemgpno gt ofthe sikleh ausidBitdel dosioRdal N
the ca r nect,or. (10) for connecting an I C card .
(22A, 2%%%’@%??&8‘&? @1‘% ioﬁgtﬁggé‘ﬁ"f dSﬁP’%&H%%W{%?} Oﬁfhf‘a%*\idiﬂgémkttbcsaidqndloaﬂ t he
card, @osipibhsandigi can@fd]ikedr i ('ﬂO?bnftHé ?&%“s&? ﬁdr?ﬂli%ﬁ) tthC card, and a metal

shell (14) about at |east a portion o ousi RETDREIPPVasavi ng a stop
portion (94) aligned with said cut-out area (78) of the 1C card when the

card is properly Joriented for . ijsertion intqo the housing to prevent
i nsertion o? "an iAh%ﬂxg68???ft?frq185n€°é&°8%&?g £0 1CTaed Q244220 theotand hatinglaaju |
wher ei utsaéL(78phidn inb@tibn €Ad bf e c%}cﬁ%Bﬁqg,néﬂ] . formed of sheet netal

. i Ises aft'integrally fornmed finger (94).
11. I n conbf Aaesieg(IRD for rebeivingrible B0 nmdcaied of claim 9 wherein said | C card

22A, 22B) has i t-out area (78) at a coner of said insertion end of
'Ehe car d? 1 me?a?s]ge]f H4) agout at?east(a pgmon 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 oriented 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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