Ll C CAMD, CONNECTOR DEVI CE BACKGROUND OF THE | NVENTI ON 1. Fleld of thgnﬂ
I nvention The -present-invention relates to an IC card connec®@yp %%‘L’\-{
device provided with equi pment which is used by inserting. and w thdraw n
an IC card thereinto and therefrom and nore specifically, to an eject
mechani sm for discharging a |oaded |IC card. 2. Description of the

Rel ated Art Usual ly, I C card connector devices are schematically
arranged such that they include a pin.hender unit in which a multiplicity
of pin contacts to be connected to socket <contacts in an IC card are

di sposed in a housing, frames for guiding the IC card when it is inserted
or withdrawn, an eject nechanismfor releasing the |oaded IC card from
the pin contacts, and the |i K€ CARBr EONNECTORODEVNIWE | C card connector
devi ces which include a pin housing forned integrally with frames.
Conventionally, w dely enpl oyed eject nechanisns are conposed of a push
rod held on the outside surface of a frame so as to reciprocate in the

i nserti on/ WBAREUFBAEND @F r TRE| BRVBRTEAN| C card and an eject |ever turnably

support ed bX the frame or a_pin housing with an end of t he
. Field of the Invention

The present invention relates to an IC card connector
device provided with equipment which is used by inserting
énd withdrawing an IC card thereinto and therefrom, and
more specifically,.to an eject mechanism for discharging a

loaded IC card.

2. Description of the Related Axt

Usually, IC card connector devices are schematically
arranged such that they include a pin header unit in which
a multiplidity of pin contacts to be connected to socket
contacts in an IC card are qisposed in a housing, frames
for guiding the IC card when it is inserted or withdrawn,
an eject mechanism for releasing the loaded IC card from
the pin contacts, and the like. There are also known IC
card connector devices which include a pin housing formed
integrally with frames.

Conventionally, widely employed eject mechanisms are
composed of a push rod held on the outside surface of a
frame so as to reciprocate in the insertion/withdrawal
direction of an IC card and an eject lever turnably

supported by the frame or a pin housing with an end of the



- 2- eject |lever engaged with the push rod. Wen the push rod is pushed
in an | C card connector device provided with this type of the eject
mechanismin the state that the I1C card is |oaded, since the claw portion
of the eject lever which turns in association with the push rod presses
the 1C card toward the operator's side, the operator can sinply draw out
the IC card with his fingers. However, this arrangenent has such a :
drawback that since the push rod projecis-toward the operator's side in
the state that the IC card is |oaded, the IC card is discharged agai nst
the operator's intention by the erroneous operation-of the projecting push
rod. Whereas, the 1 C card connector device disclosed in Japanese
Unexam ned &fjectt yevwbdeen@aped cattlhontide. p@sii30F@. céheni tbe pusbtradd
second transm ssion | evers which couple a push rod with a slide plate

t hrough a | fakpughegdhipdanripsersdi cpnnegter wieehce spravidaflywitbported by
the first transm ssion |ever and engaged with and disengaged fromthe
second transhig§stBRre| ef ethantiiachaneebanismpin EBﬁ1ﬁ§€ﬁ8anﬁFmﬁhéhI§an hol d
t he push rod aé a push osition and a_first projecting position so that
the push fGPEE &F Eﬂédﬁgshs+ﬁﬂecﬁ e el % Rer Fiehyof thenrieel {8vVetne

sLide plate 0 gogardance WL 2aprheqtiAo:AIMIin toq" fUSD (RS That
IC card toward the operator's side, the operator can
simply draw out the IC éard with his fingers. However,
this arrangement hés such a drawback that since the push
rod projects toward the operator's side in the state that
the IC card is loaded, the IC card is discharged against
the operator's intention by the erroneocus operation of the
projecting push rod.

Whereas, the IC card connector device disclosed in
Japanese Unexamined Utility Model Publication No. 6-13072
comprises first and second transmission levers which
couple a push rod with a slide plate through a link, a
third transmission lever which is turnably supported by
the first transmission lever and engaged with and
disengaged from the second transmission lever and a heart-
shaped cam mechanism which can hold the push rod at a push.
positipn and a first projecting poéition so that the push
force of the push rod can be selectively transmitted to
the slide plate in accordance with a projecting amount of

the push rod. That is, when an IC card is loaded, the

push rod is held at the push position and the third



push rod is
- 3- tran

hel d at the push position and the third
sm ssion lever is not engaged with the second transm ssion

| ever. However, when the push rod is projected up to the first projecting

position by

the heart-shaped cam nechani smand thereafter it is further

pulled to a second projecting position on the operator's side, the third

transm ssion lever is engaged with the second transm ssion |ever at the

second pr o]

ecting position. Thus, when 3he push rod is pressed in the

direction of the push position in this state, the press force is
to the slide plate through the respective transm ssion |evers

transmtted
so that the
Ther ef or e,

operatort's

slide plate presses the IC card to the operator's side.
trpRSNESEAPE taVebelpreoEnerdagednvbshnghei segarded agai nst

intention in_such a manner that the push rod_is held at the

t he

push positi GRERAMLESLAB {eVeLr d Hewe¥ehinevhen &h8 PHSPeEPEdiSp to the push
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according t
publ i cation
card is con
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i ntention.

|y when .the |C card._ is disch d. . As '
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descr| bed above,
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side, the third transmission lever is engaged with the

second transmission lever at the second projecting

position. Thus, wﬁen the push rod is pressed in the
direction of the push position in this state, the press
force is transmitted to the slide plate through the
respective transmission levers so that the slide plate
presses the IC card toc the operator's side. Therefore,
the IC card can be prevented from being discharged against
the operator's intention in such a manner that the push
rod is held at the push position while the IC card is
connected and projected up to the push position only when
the IC card is discharged.

As described above, according to the IC card
connector device disclosed in the above publication, since
the push rod is held at the push position while the IC
card is connected and projected only when the IC card is
discharged, the IC card can be prevented from being
discharged against the operator's intention. Further,
when the push rod is erroneously projected regardless of

that the operator does not desire to discharge the IC



when the push rod is erroneously projected regardl ess of that the operator
does not desire to discharge the IC -4-

card, the push rod can be held at the push position again wthout
di scharging the IC card by pushing the push rod fromthe first projecting
position without pulling out it wup to the second projecting position,

whereby the operability of eject operation can be inproved. However ,
there is a problemthat since the three gtransm ssion |evers coupled with
each other thtough the 1link are interposed between the push rod and the

slide plate and the press force of the push rod is-transmtted to or shut
off fromthe slide plate in accordance with the attitude of the respective
transm ssi ooardyetbe pubhrged spackei sehdcatsthg pushuposihionesgatini ve
transm ssion |levers and the mniaturization of the IC card connector

devi ce i s pwiétbhaoutddbgchargbhactheh&Crespdcbyvpushingshhesposh| 89drs nust
be inevitably disposed to the to surface or bottom surface of an IC card
i nsertion pérem ﬁgéaﬁ§§sﬁfp¥ﬂéeﬁ 0@ peasthon whEhePutparilingapUtsifice a
plurality of sets of the respective transmssion |levers nust be di sposed
in a verticHPl §opthedserape BYcdeetirdgPasisiery cVBRTe8BatR®in an I C card
connect or device %ﬁiCh ' t two IC cards to_be inserted

. t t |
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However, there is a problem that since the three
transmission levers coupled with each other through the
link are interposed between the push rod and the slide
plate and the press force of the push rod is transmitted
to or shut off from the slide plate in accordance with the
attitude of the respective transmission levers, a large
space is necessary to turn the respective transmission
levers and the miniaturization of the IC card connector
device is prevented by it. Since the respective
transmission levers must be inevitably disposed to the top
surface or bottom surface of an IC card insertion port
because of the above reasons, and ;n particular, since a
plurality of sets of the respective transmission levers
must be disposed in a vertically piled state by securing a
sufficient space in an IC card connector device which
permits at least two IC cards to be inserted thereinto and
withdrawn therefrom, there is caused a problem that the
size of the IC card connector device is increased in a
height direction. Further, the IC card connector device

has a problem that eject operation is troublesome because



size of -the 1 C card connector device is increased in a height direction.
Further, the IC card connector device has a problemthat eject operation
is trouhl esonme because - -5- it
requires to performoperation three tines in ordinary eject operation,
that is, operation for projecting the push rod held at the push position
up to the first projecting position, operation for pulling out the push-
rod |ocated at the first projecting pesisti-on up to the second projecting
position and operation for pushing the push rod projected to the second
projecting position to the push position. Further, -there still remains a
probl em that when the push rod is erroneously projected up to the second
pr oj ecti ng iposréquuired heo |ferfomh icpahssicln geireagaimss iheonpionantyr' s
i ntention. SUMMARY OF THE | NVENTI ON _ The present invention is
arranged sweEjechapetmtion medhat ks prapgxition tfor praieeotng ap®l e of
reci procating between a push position and a projecting position for
| ocki ng t heoyrlshreddhedd t3e S PHESIRIBHEEID rep ¢8R HRe thkrstock of the
push rod. After the push rod is r%%gcled fromthe push positionhto t he
pr oj ecti ng PERIFHHPGPOF LR rfgf’? t’r%kf‘?’ﬁe?‘é%*’;n PYE R 1S : _
discharged [0y 186aBL8 S8 il 108 BHS el Ofnd o ERYELLL " Q" £0cRL Ol BCt i NG

second projecting position and operation for pushing the

push rod projected to the second projecting position to

the push position. Further, there still remains a problem

that when the push rod is erroneously projected up to the

second projecting position, the IC card is discharged

against the operator's intention.

SUMMARY OF THE INVENTION

The present invention is arranged such that check
means is provided with a push rod capable of reciprocating
between a push position and a projecting position for
locking the push rod at the push position or releasing the
lock of the push rod. After the push rod is projected
from the push position to the projecting position by
releasing the lock thereof, an IC card is discharged in
the process that the push rod is moved from the projecting
position to the push position again. With this operation,
when it is not desired to discharge the IC card which has
been inserted, the discharge operation of the IC card is

prohibited by locking the push rod at the push position by



position to the push position again. Wth this operation, when it is not
desired to discharge the IC card which has been inserted, the discharge
operatiqQn of the IC card is prohibited by |ocking the push rod at the push

position by 6- t he check neans.
Thus, a drawback that the IC card is discharged agai nst the operator's
I ntention can be overcone. An | C card connector device of the

present invention is arranged such thatg it includes frames for supporting
an |Ccard so that it can be inserted and wi thdrawn and a push rod
capabl e of reciprocating between a push position and a projecting .
position, in which when the ICcard is inserted, the push rod is | ocated
at the pushtipeschéoh, meame. puBius oda i dramyack t thahetpe of@ctaéng vsition in
this state by the first push notion of the push rod and the IC card is
di schar ged dischrrged cpgepasth e i eperdtones plnhentdonegaguped at this
projecting-position and the IC card connector device conprises check neans
for | ocki ngPY®¥ECORBvenent of the push rod or releasing the | ock of the push
rod at the push ggsition of the $ush rod, Wth this arrangenent, when it
i s not desired t¥PdFScRAFYCPRREEEOT Y GRI of HRS BEeRePhsiRYRtione
di schar ge qﬁeration 0 thﬁ-LC arg [ S ﬁghibg£gdeby Iocking t e usg rod
at the push® pBeTERgR oS R ™R okt rERREVISH =28 SRhatRPPRY

IC card so that it can be inserted and withdrawn and a

push rod capable of reciprocating between a push position

and a projecting position, in which when the IC card is

inserted, the push rod is located at the push position,

the push rod is moved-to the projecting position in this

state by the first push motion of the push rod and the IC

card is dischérged by the second push motion of the push

rod executed at this projecting position and the IC card

connector device comprises check means for locking the

movement of the push rod or releasing the lock of the push

rod at the push position of the push rod. With this

arrangement, when it is not desired to discharge the IC

card which has been inserted, the discharge operation of

the 1IC card is prohibited by locking the push rod at the

push position by the check means. Thus, a drawback that

the IC card is discharged against the operator's intention

can be overcome.

When there are provided a transmission pin capable of

holding the push rod at the two positions or the push

position and the projecting position and a heart-shaped



the IC eard is discharged against the operator's intention can be

over cone. When there are provided a transm ssion pin capabl e of

hol di ng.the push rod at the two positions or the push position and the
projecting position and a heart-shaped

-7- cam nmechani sm conposed of a heart-shaped cam groove and the push
rod is |locked at the push position by the check neans, it can be prevented
that the 1C card is discharged against ¢the operator's intention. On the

ot her hand, since a transmission pin is caused to trace a heart-shaped
cam groove in one direction by the first push notion of the push rod in
the state that the |l ock of the push rod is released by the check neans at
t he push posamimeachanisancomposed cchite hedmweeshaped posh gosove candnd t he
projecting position, the IC card which has been .inserted can be

di schar ged tyetpeskecoddipubécked iah Yie tipeshusbsibiionrby théechedkect i ng
position to the push position. Further, since the eject nechanismcan be

i nt ensi vel ynefdBposél can bocprRventRd sthatcthef IEheard ahe dhechaegedsh rod,
the size of the eject mechanismcan be reduced and, in particular, it can
be preferabﬁgahbﬁFlEhet6P%ﬁa?QFc%rH“t%%ﬁﬁ%%torOHeFFQeOEBPFeE%Bﬁdlng to a
plurality of I C cards ny c¢heck neans be used as the abovg check

nmeans so | BHECEs® |Fréﬁﬁmﬁﬁ?%%?lH%Wylié?ﬂV?e?hngFF?FepﬁsheﬂBFlﬁ ape

cam groove in one direction by the first push motion of
the push rod in the state that the lock of the push rod is
released by the chéck means at the push position and can
reciprocate between the push position and the projecting
position, the IC card which has been inserted can be
discharged by the second push motion of the push rod from
the projecting position to the push position. Further,
since the eject mechanism can be intensively disposed to
the outside surface of the frame and the push rod, the
size of the eject mechanism can be reduced and, in
particular, it can be preferably applied to an IC card
connector device corresponding to a plurality of IC cards.

Any check means may be used as the above check means
so long as it can selectively permit the first push motion
of the push rod and the check means may be mounted to the
side of, for example, a personal computer main body or the
like where the IC card connector device is attached.

The check means can lock the push rod or release the
lock thereof when it is manually actuated. When the check

means is arranged to automatically lock the push rod at



of the push rod and the check neans nmay be nounted to the side of, for
exanpl e, a personal conputer main body or the |ike where the IC card
connector device is attached. The check neans can | ock the push rod
or release the |ock thereof when it is manually actuated. Wen the check
means is arranged to automatically |ock the push rod at

- 8- the time it is pushed, the check neans can nore securely prevent

t he erroneous di scharge of the IC card- 8 - The check neans can be
conposed of a lock lever which is slid or turned, and when the | ock |ever
is attached to the push rod at the tine, the check nmeans can be
integrally arranged with the gush rod and the size thereof can be reduced.
I n particul $he &hBg dtkhsbrushadi athedcheckt meapgsFanogozed seguredyk | ever
is disposed in the knob, operability of the check neans can be inproved
when it pePFBVARY| §BRi AFTaREoHScRischaagengfofbealdCorard. BRI EF

DESCRI PTI ON OF THE DRQMVQGS FIG 1 is a plan view showing the state
that an IC card P8 FBEEEITEANENCRR P&r GORBRFEC: OF FedPSE FEVEFIMRG o an

mbodi f i i.on: is a_pl i howi
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FIG 3 is a.plan uew.qf a8Ntfbeeihe? TRENAALEP means can be

integrally arranged with the push rod and the size thereof
can be reduced. In particular, when a knob is'attaéhed to
the push rod and tﬁe lock lever is disposed in the knob,
operability of the check mean§ can be improved when it

performs locking and lock releasing operations.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view showing the state that an IC
card is loaded on an IC card connector device according to
an embodiment of the present invention;

FIG. 2 is a plan view showing the state that the IC
card is removed from the connector device;

FIG. 3 is a plan view of an ejection mechanism
provided with the connector device;

FIG. 4 is an exploded perspective view of the eject
mechanism;

FIG. 5 is a view describing a heart-shaped cam
groove;

FIG. 6 is an folded view showing the cam surfaces of

the heart-shaped cam groove:;



provi ded with the connector device; FIG 4 is an expl oded perspective

view of the eject nechanism FIG 5 is a view describing a

heart - shaped cam groove; FIG 6 is an fol ded view show ng the cam
surfaces of the heart- shaped cam gr oove;

-9- FIG 7 is a view describing an operation of the eject

mechani smof FIG 3; and FIG 8 is a view describing a nodification
of a lock |Iever. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An

enbodi nent will be described with reference to drawings. FIG 1 is a plan
view showi ng the state that an I1C card is |oaded orr an | C card connect or
devi ce according__to an_enbodi ment of the present invention, FIG 2 is a

pl an V|em/shownn§IFhe7sF§tB vhey @ﬁﬁcFEPEEQdaPSOPéﬁﬁvéﬁn of ofheneieshnect or
device, FIG a plan_view.of an eject nechanism FIG 4 is an expl oded
perspectlvem€PEﬁp6Fm P%eFQFec? inBBfanism FIG 5is a vieM/describing a
heart- shaped c an, f ol ouwin

surfaces of the %gggrggﬁgpng&8W18?885éb159daF?891 lF? 18“8 % %ggg}bing

an operatiomeggrthe ej ect mechani sm

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment will be described with reference to
drawings. FIG. 1 is a plan view showing the state that an
IC card is loaded on an IC card connector device according
to an embodiment of the present invention, FIG. 2 is a
plan view showing the state that the IC card is removed
from the connector device, FIG. 3 is a plan view of an
eject mechanism, FIG. 4 is an exploded perspective view of
the eject mechanism, FIG. 5 is a view describing a heart-
shaped cam groove, FIG. 6 is an folded view showing ‘the
cam surfaces of the heart-shaped cam groove, and FIG. 7 is
a view describing an operation of the eject mechanism.

As shown in FIG. 1 and FIG. 2, the IC card connector
device according to the embodiment mainly comprises a pin
housing 2 to which a multiplicity of pin contacts (none of
them are shown) are inserted under pressure and fixed in a
pfedetermined arrangement so that the socket contacts in
an IC card 1 are connected thereto, a pair of frames 3
fixed to both the right and left sides of the pin housing

2 for guiding the IC card 1 from both the sides in the



As shown in FIG 1 and FIG 2, the IC card connector device according to

t he enbodi ment mainly conprises a pin housing 2 to which a multiplicity of
pin contacts (none of themare shown) are inserted under pressure and
fixed in a predeterm ned arrangenent so that the socket contacts in an IC
card 1 are connected thereto, a pair of frames 3 fixed to both the right

and left sides of the pin housing 2 for guiding the IC card 1 fromboth
the sides in the - 10 - - 10 - wi dt h
direction thereof when it is inserted or withdrawn, a push rod 4 attached
to one of the franes 3, an eject arm 5 turnably supported by the pin
housing 2, first and second turning arnms 6, 7 and the |like and an eject
mechani sm wii@¥hwdireptsigasthepeat| vhep it Lat dpgeséed et WaEhAER® push rod

4 and the eject arm5. A first suppart shaft 8 and a second support
shaft 9 ar@ pR&H #ed ¢i ehterkeg; honBlsi R 3PhGi fRagespdei PP SIPATePTR

defined th t d f A S5.ist bl ted
by the fi1sD SUPPBRLYAPPOEEER, BEobfi BSnBPECRRSaAd AN ERgATng por i on
5b f d t h ' 5 h ' ' jects t

he-out si do SaFCPRe HEagESheiiRChy, PoHaplEnEn0RL apB0Eh Rles, [ DS 10

HBPOL! o0, b HhReensuiPat shel hedotaten 16, BeeasBapkeahinh o, ou
of the ejecbetween the push rod 4 and the eject arm 5.

A first support Shaft 8 and a second support shaft 9
are provided with fhe pin housing 2 with a specific
interval defined therebetween and an end of the eject arm
5 is turnably supported by the first support shaft 8. A
coupling hole 5a and an engaging portion 5b are formed to
the eject arm 5 and the engaging portion 5b projects to
the outside of the frame 3. The first turning arm 6 is
also turnably supported by the first support shaft 8 and a
claw piece 6a for pushing out the IC card 1 and a tongue
piece 6b projecting into the coupling hole 5a of the eject
arm 5 are formed to the first turning arm 6. The second
turning arm 7 is turnably supported by the second support
shaft 9 and a claw piece 7a for pushing out the IC card 1
and a tongue piece 7b projecting into the coupling hole 5a
of the eject arm 5 are formed to the second turning arm 7.

The arrangement of the eject mechanism will be'
described below in detail based on FIG. 3 to FIG. 6. The

IC card connector device shown in the embodiment, which

can be loaded with the two IC cards 1 along the upper and



arm5 are forned to the first turning arm6. The second turning arm?7 is
turnably supported by the second support shaft 9 and a claw piece 7a for
pushing out the ICcard 1 and a tongue piece 7b projecting into the
coupling hole 5a of the eject arm5 are forned to the second turning arm
7. The arrangenent of the eject mechanismw ||l be described belowin
detail based on FIG 3 to FIG 6. The |1C card connector device shown in

t he enbodi nent, which can be | oaded w th the two IC cards 1 along the
upper and | ower two-1evel guide grooves 3a fornmed to the

i nside surfaces of both the frames 3, is provided with the two push rods
4 for discharging both the IC cards 1. However, since both the push.rods 4
have fundankeowar| pwohdevaheguidecgroavasd3arfargedeto, thaeinsidae push rods
4 and the eject nechanismthereof wll be described below (FIG 4 shows
only one of seffagescefnbehBnthfsframes 3, The puevided withsthektvd 4a at an

end and is held so_ that it can be [ecigrocated by a projection 3b di sposed
to the outBrak kaffafefor ShEchprghrgrbPaksthei ACt RRTAg| Lect HOWEWAEre t he

ICcard 1 is,inserted d withdra he directions of arfows i, ii in
Fe s A SRS BER BHE BUSBRERRS AihvectiERATeRCRRLY kDR 3780 ¢ hat i

A o o B, AL pERAnBCaRBEC S b5, e BubhCrofis Enal B ! v
eject mechanism thereof will be described below. (FIG. 4
shows only one of the eject mechanisms.)

The push rod 4 has a knob 4a at an end and is held so
that it can be reciprocated by a projection 3b disposed to
the outside surface of one of the frames 3 in the
direction where the IC card 1 is inserted and withdrawn
{the directions of arrows i, ii in FIG. 3). A lock lever
16 as check means is held in the knob 4a so that it can
slide in the directions of arrows iii, iv in FIG. 3. The
lock lever 16 is formed to an L-shape and a one end 16a is
exposed to the front sprface of the knob 4a. Although the
push rod 4 is always urged in the direction where the IC
card 1 is inserted and withdrawn (the direction of the
arrow ii of FIG. 3) by a coil spring 10, an amount of
movement of the push rod 4 in the direction is regulated
to a projecting position of FIG. 3 by a stopper piece 4b
which is abutted against a mounting fitting 11 secured to
the frame 3. A transmission pin 12 having an L-shaped

actuating portion 12a at an extreme end is swingably

supported by the hole 4c of the push rod 4 at the other



exposed-to the front surface of the knob 4a. Although the push rod 4 is

al ways urged in the direction where the IC card 1 is inserted and

wi t hdrawn (the direction of the arrowii of FIG 3) by a coil spring 10,
an anount of novenent of the push rod 4 in the direction is regulated to
a projecting position of FIG 3 by a stopper piece 4b which is abutted
against a nounting fitting 11 secured to the frame 3. A transm ssion pin
12 having an L-shaped actuating portiod2l2a at an extrene end is sw ngably
supported by the hole 4c of the push rod 4 at the other

- 12 - end and urged in the direction of the outside surface of the
frame 3 by a | eaf sprlng 13 | ocked to the push rod 4. A heart -shaped
cam groove €Bdj 3ndnyrgeddiprothpedipectioe afirthecoutsifle tugfece afid t he

actuating portion 12a of the transm ssion Eln 12 is engaged with the cam
groove 14. hBeskEffe @ YR deafidSeringel3t hecked §poshe pushhgredad.

plurality of ca ﬁrfages A t E haV|n8 I fferent hei_ght and the
actuating portioft I88% rspﬁge t PafsAFS Y%nlg hs1ongraved tRethB&m surfaces A
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a groove 14. As shown in FIG. 5 and FIG. 6, the cam groove
14 has a plurality of cam surfaces A to E having a
different height ahd the actuating portion 12a of the
transmission pin 12 traces the cam surfaces A to E in the
direction of arrows in FIG. 5. A drive plate 15 is held
on the outside surface of the frame 3 so that it can
reciprocate along the direction where the IC card 1 is
inserted and withdrawn and a receiving portion 15a formed
by being bent from the drive plate 15 is inserted into a
slot 3c engraved to the outside surface of the frame 3.
The slot 3¢ linearly continues to the cam surface D of the
cam groove 14 and the receiving portion 15a of the drive
plate 15 reciprocates between the slot 3c and the cam
surface D. Further, an engaging hole 15b is formed to the
drive plate 15 and the engaging hole 5b of the eject arm 5
passes through the frame 3 and is engaged with the
engaging hole 15b of the drive plate 15.
When the connector device arranged as described above

is not loaded with the IC card 1, the push rod 4 is pushed

in the direction of the arrow i of FIG. 3 and held at a



sl ot 3c-engraved to the outside surface of the frame 3. The slot 3c
linearly continues to the camsurface D of the camgroove 14 and the
receiving portion 15a of the drive plate 15 reciprocates between the sl ot
3c and the cam surface D. Further, an engaging hole 15b is forned to the
drive plate 15 and the engaging hole 5b of the eject arm5 passes through
the frame 3 and is engaged with the engaging hole 15b of the drive plate
15. When t he connector device artdiyed as descri bed above is not

| oaded with the IC card 1, the push rod 4 is pushed in the direction of
the arrowi of FIG 3 and held at a - -
13 - push position in the drawing. At the time, the actuating portion

12a of the PUghsRPrsditdRnpin f?elgrPUéESd t 8t e Edimesuthec @cBUStinge cam

14 h h h rod tably held at th
SLSﬁVSOS.t?iﬁsﬁ%&%eﬁ the Erompiasion pé%can% %iq%e%o dtene

1 h f rd
5 being | nSaR SYTERSR N RE SHEAEa R BE00Y 34 SRS B 310 ndA EPhr d 1
movi ng t owaggl tggxslp%dhaual ngt%b&guaaidt Ne R gogg&lag,osslocfmhh% '“ housi ng

2 to'be insert I'nto t he socket tacts there press ﬁhlle

pushi ng the G58S t I I ur ni ng arns 6, 7.
Thus, the i r?lsé?%}tgll%n of tn%g:h IB% ?&Fd@:%lp'n Si)trlr%nqqsé%%?n%&trﬁ finishes the

|Oad'”9 transmission pin 12 locked to the cam surface B.

When the IC card 1 is being inserted along the guide
groove 3a of the ffame 3, the IC card 1 moving toward the
pin housing 2 causes the pin contacts of the pin housing 2
to be inserted into the socket contacts thereof under
pressure while pushing the claw pieces 6a, 7a of the first
and second turning arms 6, 7. Thus, the insertion of the
IC card 1 in a specific amount finishes the loading
thereof with the secure connection of the IC card 1 to the
respective contact pins (refer to FIG. 1). At the time,
since the first turning arm 6 and the second-turhing arm 7
turn in an opposite direction each other using the first
support shaft 8 and the second support shaft 9 as their
axis of turn, respectively and the turn of the turning
arms 6, 7 is transmitted to the eject arm 5 through the
portion where the tongue pieces 6b, 7b are coupled with
the coupling hole 5a, the eject arm 5 turns using the
first support shaft 8 as its axis of turn and the drive
plate 15 moves toward the operator's side of the frame 3

in association with the turn. With this operation,



thereof-with the secure connection of the ICcard 1 to the respective
contact pins (refer to FIG 1). At the tine, since the first turning arm®6
and the_second turning arm7 turn in an opposite direction each other
using the first support shaft 8 and the second support shaft 9 as their
axis of turn, respectively and the turn of the turning arnms 6, 7 is
transmtted to the eject arm5 through the portion where the tongue pieces
6b, 7b are coupled with the coupling-hadle ba, the eject arm5 turns using
the first support shaft 8 as its axis of turn and the drive plate 15
noves toward the operator's side of the frame 3 in association with the
turn. Wth this operation, = - 14 -

al t hough t heltdesigh fdepdiecedyingareortine dbay efpithee drdvemplasef Adm t he
slot 3c to the cam surface D of the cam groove 14 as shown in FIG 7B,

since the aBOV&S AFPortheoFlot23coftor fber Cams Fugdiase B ef1rhes 988cked to

the cam surface B, ,the receiving rtion 15a is not abutted against the
actuating p&FECYS 12a 3STRESWY AL Sﬁg’h V%d Fince theneoeding PrEtdes e

0 1t A e Ul 15 S NGl S ot et

VWhen the | CCar mai nt ai n i
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against the actuating portion 12a. Thus, the push rod 4
is maintained in the state that it is held at the push
position while the-IC card 1 is connected.

When the IC card 1 is to be maintained in its loaded
state after it is loaded, the one end 16a of the lock
lever 16 exposed to the front surface of the knob 4a is
slid in the direction of the arrow iii in FIG. 3 and the
other end 16b of the lock lever 16 is projected from a
side of the knob 4a. As a result, the other end 16b of
the lock lever 16 enters between the front surface of the
frame 3 and the rear surface of the knob 4a as shown in
FIG. 1 and locks the push rod 4 so that it cannot be
further pushed from the push position. Thus, even if the
knob 4a is erroneously pressed, the push rod 4 is not
moved and the IC_card 1 is maintained in the connected
state.

On the other hand, when the IC card 1 is to be
discharged from the connector device, first, the one end

l6a of the lock lever 16 is slid from the position of the

arrow iii in the direction of the arrow iv and the other



ot her end 16b of the
4a. As a result, the
front surface of the
in FIG 1 and | ocks

the push rod 4 is not
connected state.

di scharged fromthe connector device,

| ever

| ock | ever
ot her

t he push rod 4 so that
fromthe push position

side of the knob
16 enters between the
surface of the knob 4a as shown
it cannot be further pushed
Thus, even if the knob 4a is erroneously pressed,
nmoved and the ICcard 1 is naintained in the

16 is projected froma
end 16b of the |ock |ever
frame 3 and the rear

On the other handg, -when the ICcard 1 is to be
first, the one end 16a of the lock
16 is slid fromthe position of the arrowiii-in the direction of
the arrow iv and the other - 15 -

end 16b of &hd Lébkolfetbe l6cksleveratbeidlsi metrabeedndbhtoddheSknob t he | ock

| ever

16 is released fromthe | ocked

state by the operation, when the knob

4a i s pushedain Shacedithecilpohk bevehelblr iswrelepsedGEfrem the paskedod 4 is

further

surface B of the cam

moved forward fromthe push
act uati ng psteitenby2&hgr oprEatieRns

osition., As a result, since the
88 Shepkpob? 4ps igppughefodht kBecam
roove 14 to the camsurface A and fromthe cam

surface A t BiFRETASM Sdbr FheeaP PHr dugh FRE-cdm &her RUSPETORy 4t A& tensile

strength of the_coi

nmoved i n t hEYEi-PEEt

result,

p8§%g}¥gﬁ§grgsfrom the pus

since the actuating portion 1l2a of the

shown, i n 7C,. .t he

Fth051%ion. pXEharOd 41s

transmission pin 12 is moved from the cam surface B of the

cam groove

14 to the cam surface A and from the cam

surface A to the cam surface D through the cam surface E

by the tensile strength of the coil spring 10 as shown in

FIG. 7C, the push rod 4 is moved in the direction of the

arrow ii of FIG. 3 as shown in FIG.

the projecting position as shown in FIG. 2.

7D and projected to

The actuating

portion 12a of the transmission pin 12 is not abutted

against the receiving portion 15a of the drive plate 15

also at the time.

Thus, when the push rod 4 is moved to

the projecting position, the actuating portion 12a

confronts the receiving portion 15a on the cam surface D.

When the knob 4a of the push rod 4 is pushed again in

the direction of the arrow i of FIG.

3 after it is

projected up to the projecting position as described

above, since the actuating portion 12a of the transmission

pin 12 is locked to the cam surface B of the cam groove 14

from the cam surface D through the cam surface C as shown

in FIG. 7E.

The push rod 4 is held at the push position



arrow it of FIG 3 as shown in FIG 7D and projected to the projecting
position as shown in FIG 2. The actuating portion 12a of the transm ssion
pin 12 is not abutted against the receiving portion 15a of the drive plate
15 also at the tinme. Thus, when the push rod 4 is noved to the projecting
position, the actuating portion 12a confronts the receiving portion 15a on
the cam surface D. When the knob 4a of the push rod 4 is pushed again
in the direction of the arrowi of FI-Gl& -after it is projected up to the
projecting position as described above, since the actuating portion 12a of
the transmssion pin 12 is |locked to the cam surface B of the cam groove
14 fromthe camsurface D through the camsurface C as shown_in FIG 7E
The push ro@92ips héftdthe thBepuSAnrEEsitheogctuating portion 12a of

- 16 - again. At the tinme, since the actuating portion 12a  of, t he

transni ssi ot i FPERSPESEAOPL B§Pad4i ASt BPHE TR EOFIAGT FORt FEFeLBANSr the
o1 ve PLate 100 Hlsosee b hiLiepBlacese LIPL Lhe actyat g gor | on
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-is turned and the claw pieces 6a, 7a of the first and
second turning arms 6, 7 press both the ends of the front
surface of the IC éard 1 approximately linearly in a
separating direction in accordance with the turn of the
eject arm 5. Therefore, the socket contacts of the IC
card 1 inserted into the contact pins of the pin housing 2
under pressure are released therefrom as shown by a two-
dot-and-dash-line in FIG. 2. Conseéuently, the IC card 1
can be simply discharged from the IC card connector device
by pulling out it while taking the operator's side thereof
with fingers.
In an embodiment shown in FIG. 8, a lock lever 16 is
held by a the knob 4a so that it is turned in the
directions of arrows v, vi about a support shaft 17 and
the lock lever 16 executes a turning motion in place of a
sliding motion. The lock lever 16 is always elastically
urged in a locking direction (the direction of the arrow
vi) and the locked state thereof is released only when it

is turned in the direction of the arrow v against the

elastic urging force of a spring 18. Since the employment



card 1 inserted into the contact pins of the pin housing 2 under pressure
are rel eased therefromas shown by a twd- dot-and-dash-line in FIG 2.
Consequently, the IC card 1 can be sinply discharged fromthe IC card
connector device by pulling out it while taking the operator's side
thereof wth fingers. I n an enbodi nent shown in FIG 8, a lock

| ever 16 is held by a the knob 4a so that it is turned in the

directions of arrows v, vi about a supp@z -shaft 17 and the lock |l ever 16
executes a turning notion in place of a sliding notion. The | ock | ever 16
Is always el astically urged in a locking direction (the direction of the
arrow Vvi) and the | ocked state thereof is released only when it S
turned in tbé dheceboye sfrahgementwperajgésnthet pesh gbds#i toubgi ng force
of a spring 18. Since the enpl oynent -
17 - of eNEomBdicaddvahgekedt afethet pusheppadfiippodwi thoubethe need
automatically | ocked at the push posjition wthout the need of especially
actuating t RE PSPRHEIdY BETuRRAngCthgr 4otk dgWelelfer heedlr eBFdplevent ed
from bei ng erroneousl dischirged. Thi s _arrangenent na¥ be applied to the

ook | ever OPB W BRTE SEGEESI¥NBTEVPOLRG f5ORORSINg STLAPERBSOR ¢ he

connector device_on chtwo | C cards .can be | oaded are exenplified and
described i 1™ §a§-§@2 &g§Se%FF9§g8W88§iW§Xt§? ?98§6F§s§ﬁt¥gﬁv%ﬁ on is
al so '

lever 16 which executes the sliding motion.

Although the connector devide on which two IC cards
can be loaded are éxemplified and described in the above
respective embodiments, the present invention is also
applicable to a connector device on which one or three or
more IC cards can be loaded likewise.

The present invention executed in the above
embodiments can achieve the following advantages.

The check meaﬁs for locking the movement of the push
rod or releasing the lock of the push rod at the push
position of the push rod is provided with the
IC card connector device which includes the frames for
supporting an IC card so that it can be inserted and
withdrawn and the push rod capable of reciprocating
between the push position and the projecting position and
in which when the IC card is inserted, the push rod is
located at the push position, the push rod is moved to the
projecting position in this state by the first push motion
of the push rod and the IC card is discharged by the

second push motion of the push rod executed at this



applicable to a connector device on which one or three or nore |IC cards
can be | oaded |ikew se. The present invention executed in the above
enbodi nents can achi eve the foll ow ng advant ages. The check neans for
| ocki ng the novenent of the push rod or releasing the | ock of the push rod
at the push position of the push rod is provided with the 1C card
connector device which includes the frames for supporting an IC card so
that it can be inserted and w thdrawn aral £ he push rod capabl e of

reci procating between the push position and the projecting position and

in which when the IC card is inserted, the push rod 1is |located at the push
position, the push rod is noved to the projecting position in this state
by the firsproisieting pesigfionhe pssikr resudng wihen Gtcdsd not diestimded by
the second push notion of the push rod executed at this

- 18 - pite SdEChgrgesitheoAC Kers wadgh haghdeen inseyxdeddediheed to

di scharge the I C card which has been inserted, the discharge operation of

the I C car d HSHasEeyCPEF Oy BEkithE e SHFsh isoPrahitidesud position by
t he check ans, reb he drawback that the | C card i s discharged
agai nst therf[%ﬁg‘t”é’tg\cl)\ﬁr%%’? P\n/‘F lrlogn aé:a% e PRREY &5Fd-t1on by \ifae, ghqek
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against the operator's intention can be overcome.

When the transmission pin-capable of holding the push
rod at the two positions or the push position and the
projecting position and the heart-shaped cam mechanism
composed of the heart-shaped cam groove are provided and
the push rod is locked at the push position by the check
means, the discharge of the IC card against the operator's
intention can be prevented. Since the transmission pin is
caused to trace the heart-shaped cam groove in one
direction by the first push motion of the push rod in the
state that locking motion performed by the check means at
the push position is released to thereby permit the push
rod to reciprocate between the push position and the
projecting position, the IC card which has been inserted
can be discharged by the second push motion of the push
rod from the projecting position to the push position.
Further, since the eject mechanism can be intensively
disposed to the outside surface of the frame and the push

rod, the size of the eject mechanism can be reduced and,

in particular, it can be preferably applied to an IC card



proj ecting position and the heart-shaped cam nechani sm conposed of the
heart - shaped cam groove are provided and the push rod is |ocked at the
push position by the check nmeans, the discharge of the IC card against the
operator's intention can be prevented. Since the transm ssion pinis
caused to trace the heart-shaped cam groove in one direction by the first
push nmotion of the push rod in the state that |ocking notion perforned by
the check neans at the push position +sl9eteased to thereby permt the
push rod to reciprocate between the push position and the projecting
position, the I C card which has been inserted can be discharged by the
second push notion of the push rod fromthe projecting position to the
push posi t i GIPRneRiqhdevigen Genmespanddngmieh &nipdmreds tye ofntléh siardsy

di sposed to the outside surface of the frame and the push rod, the size of
the eject mechanidma8eiton.cdiedd thed check gwansc disarhangeash tse
preferably a

agflied‘to n I.C ah:g~1 L -

- connectBBrPRFER rrlé’fg% enPush Xof dtalthe) Wme dtcdigpushed, |

addi tion, n the check neans is _arranged.to__automatically |ock the push

rod at them&%r‘rae ?r}lecl:smﬁ?sﬁf'e AN MOE S RS TR an PXEXT rt@esgﬁpéﬁ? vent

t he erroneo%sﬂ%/ch%iqsecl}pg q-'\?Or?Of d ke L card. The check neans can be
ocC ever [ th

conposed of a IS slid or turned, and when the | ock |ever
is attached t0 The check means can be composed of a lock lever which

19

is slid or turned, and when the lock lever is attached to
the push rod at the time, the check means can be
integrally arranged with the push rod and the size of them
can be reduced as a whole. In particular, when the knob
is attached to the push rod and the lock lever is disposed
in the knob, operability of the check means when it
performs locking and lock releasing operations can be

improved.



the push rod at the tine, the check neans can be integrally arranged with
the push—rod and the size of them can be reduced as a whole. In
particular, when the knob is attached to the push rod and the | ock |ever

| a
i s di sp?Eﬁlmﬂl l" ﬂl’t&ﬂ” operability of the check means when it performns
| ocki ng s tedhgiing operations can be inproved.
- 20 - Substitute sheet - 17/3/2000 VWHAT |S CLAIMED | S: 1. An
| C card connector device including framep f.or supporting an IC card so
that it can be inserted and w thdrawn and a push rod capabl e of
reci procating between a push position and a projecting position, in which
when the ICcard is inserted, the push rod is |located at the push
position, tWHABuIR CHAIMEDNBSed to the projecting position in this state
by the first push notion of the push rod and the I1C card is discharged by
t he second push notion of the push rod executed at this projecting
characterised in_that position, /said |IC card connector device conprising
check neans for l-ocRPngCt RBTAOGERBRELEE CR¥iFEsANCIYIdNg £EPBES 9Tt he

| ock of the push rqod at the EUSE osi%ion,of th% push rod. 2. An
| C card conSUPPETtdRg 88 AEcHRY n8°t5 gtaifh gan be inserted and :

withdrawn and a push rod capable of reciprocating between

a push position and a projecting position, in which when
the IC card is inserted, the push rod is located at the
push position, the.push rod is moved to the projecting
position in this state by the first push motion of the
push rod and the IC card is discharged by the second push
motion of the push rod executed at this projecting
position, said IC card connector device comprising check
means for locking thé movement of the push rod or
releasing the lock of the push rod at the push position of

the push rod.

2. An IC card connector device according to claim 1,
comprising a transmission pin capable of holding the push
rod at the two positions or the push position and the
projecting position and a heart-shaped cam mechanism

composed of a heart-shaped cam groove.

3. An IC card connector device according to claim 1,
wherein said check means is manually actuated to thereby

lock the push rod or release the lock of the push rod.
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conprising a transm ssion pin capable of holding the push rod at the two
positions or the push position and the projecting position and a

heart - shaped cam necttanism—conposed of a heart-shaped cam groove.

3. An IC ice according to claim1, wherein said check
nmeans i s mmﬂtﬁmto thereby 1lock the push rod or rel ease the

| ock of the*pwshtiro REPLACENMENT SHEET

- 21 - 4. An IC card connector- @vi-ce according to claim1

wherein said check neans is automatically actuated when the push rod is
pushed to thereby | ock the push rod at the push position. 5. An IC

card connect or §YICG accordlag to claiml, wherein said check neans is
conposed of a | ofk | BReACWAREA cPENer; BroﬁeV&PﬁeGCCOrdlng tg. cAgimrcleard
connect or de |ce .accor, ock lever is attached

to the push® gein salglggecgnmﬁgng;gﬁ EBEﬁgéFéFggéVi BETHREEAdMRE ™ 0 cl ai m
6, wherein.gl k%%%ﬁo%_oﬁt 42°Radnka £R° tRERENYOToBR BR JusBChod S¥ChnkS

di sposed i nsa
push position.

5. An IC card connector device according to claim 1,
wherein said check means is composed of a lock lever which

is slid or turned.

6. An IC card connector device according to claim 5,

wherein said lock lever is attached to the push rod.

7. An IC card connector device according to claim 6,
wherein a knob is attached to the push rod and said lock

lever is disposed in said knob.

8. An IC card connector device according to claim 2,
wherein said check means is manually actuated to thereby

lock the push rod or release the lock of the push rod.

9. An IC card'connector device according to claim 2,
wherein said check means is automatically actuated when
the push rod is pushed to thereby lock the push rod at the

push position.



8. An IC card connector device according to claim?2, wherein said check
means i s nanually arruaLed—Le-thereby | ock the push rod or rel ease the

| ock of. the push rod . An I C card connector device according to
claim 2, wggimmmm Uﬂ“ﬂ rreans is automatically actuated when the push
rod is push the push rod at the push position.

- 22 - . *An"IC card connector device according to claim 2,
wherein said check means i s conposed of 22 l-ock |l ever which is slid or

t ur ned. 11. An IC card connector device according to claim 10,
wherein said | ock lever is attached to the push rod.- 12. An IC card

connect or device accordingvto claim 11, mherqin a knob is attached to the
push rod and sai 39+ o®R IBvERTAscgnegeded Arviged aeseirding to claim

2, wherein said check means is composed of a lock lever

which is slid or turned.

11. An IC card connector device according to claim

10, wherein said lock lever is attached to the push rod.

12. An IC card connector device according to claim
11, wherein a knob is attached to the push rod and said

lock lever is disposed in said knob.



