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BACKGRCUND OF THE INVENTION 1. Field of the Invention The pr
relates to a connector device provided in equi pment used by
inserting an IC card, and in particular, to an eject nechani
diischarging an IC card that is inserted. 2. Description of t
Usual Iy, connector devices each are schematically constructe
conprising a pin header section where nultiple pin contacts
to socket contacts in an IC card are |ocated in a pin housin
guidirng the 1C card at the tine of draw and insert, an eject
di scharging fromthe pin contacts the IC card that is insert
| i ke, and connector devi eesywHtereR apPiyNchowsirNG Anth f r ame
one piece are also well-known. Hitherto, the connector devic
wi dely adopted are those that each are constructed with a pu
hel d on the external side of the franme so that
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provided in equipment used by drawing and inserting an IC

card, and in particular, to an eject mechanism for
discharging an IC card that is inserted.
2. Description of the Related Art

Usually, connector devices each are schematic

ally

constructed with comprising a pin header section where

multiple pin contacts for connecting to socket contacts in

an IC card are located in a pin housing, a frame guiding

the IC card at the time of draw and insert, an eject

mechanism for discharging from the pin contacts the IC

card that is inserted, and the like, and connector

davices

where a pin housing and a frame are molded in one piece

are also well-known.

Hitherto, the connector devices for IC cards widely

adopted are those that each are constructed with a

rod that is held on the external side of the frame

push

so that

raciprocation motion along the direction of drawing and

inserting the IC card can be performed, and an eject bar

rotatably supported on the frame or the pin housing, and

in which an end of the eject lever is engaged with

the



reci procation notion along the direction of drawing and inserting the IC
card can be perforned and an eject bar rotatably supported on the frane or
the pin housing, and in which an end of the eject |ever is3efy:ded00& th the
I t _, _ 3 April 2002 push rod. A connector device for an IC card
provi di ng such an eject mechani sm has a di sadvantage that, if the push rod
is pushed in when the IC card is inserted, the IC card can be easily drawn
with fingers by a hook section of the gject |lever, rotating with
interlocking with this push rod, pushifig the I1C card to the near side.
However, since the push rod prolects to the near side, the push rod is
erroneously operated against user's intention during the tinme of connecting

the 1C candy Againsk téan%e&&orw%@é dsyigg frer &rfd LA A ghgel osed in
Japanese Unexami ned Utility Mdel Publication No. 6-13072 conprises first

and secoggchr aﬂstﬁeckewerc%&ﬁrsfnorﬂa@galaﬂgaeoaﬁ%%,leorﬂﬁe@ weeh gngush rod
and a slide plate] a third transfer lever attachable to and detachabl e from

the secopdshr apsf es bevelediirmtedbychderti eatdt hansiye e , tREdr@
heart - shaped cam nmechani smthat can hold the push rod at pushed-in and

proj ecti agrgoskhi BBS cazAd v rGonistwiich efli S@etBabya ap g ot iaen ney be
selectively transferred to the slide plate according to a projection anpunt
of the ptbk egectThever,n dotsdrinngritie iCteatdeckdhghouigin tirei pusistiod i s
hel d at the pushed-in position and the third transfer |ever does not engage
wi th thersdecopdshiagsttée 1&varrd ftq hehgursdarodife -f utowavesul Ishes a
second projecting position in the near side after grOjectlng t he push rod
by a fir§bepPypBcFPAgProjects Fonghe R side, the push rod is

erronecusly operated against user's intention during the

time of connecting the IC card.

Against this, a connector device for an IC card

disclosed in Japanese Unexamined Utility Mcodel Publication

No. 6-13072 comprises first and second transfer levers

performing link connection between a push rod and a slide

plate, a third transfer lever attachable to and detachable

from the second transfer lever pivoted by the first

transfer lever, and a heart-shaped cam mechanism that can

hold the push rod at pushed-in and prcjecting positions,

and is constructed so that a pushing force may be

selectively transferred to the slide plate according to a

projection amount of the push rod. Thus, in inserting the

IC card, although the push rod is held at the pushed-in

position and the third transfer lever does not engage with

the second transfer lever, if the push rod is further

pulled to a second projecting position in the near side

after projecting the push rod by a first projecting



position. by the heart-;hoped cam nmechanism the third transfer |ever
engages with the second transfer |lever at the second projecting position.
Hence, if the push rod is pressed toward the pushed-in Poril oib0en this
state, the pushing force is transferred to the slide plate through each
transfer lever) and the slide plate pushes the IC card to the near side
Therefore, it is possible to prevent discharging of the | C card agai nst
user's intention by the lush rod being held at the pushed-in position when
the IC card is inserted and being projected to the second projection
position only when the IC card is discharged. In this manner, according to
t he connector device far an IC card disclosed in the above-nentioned

publ i cat p&8i tsbACEyt BRepH8Artod hegedbedieintbtariem pushedthprgosi tion
during the tinme of connecting the IC card and the push rod is projected
only whetrghefe€ tavdri endegebawdet, thie isequosdsitrandbepriygeatr ditschargi ng
of the I1C card against user's intention. Further, if a user m stakenly
makes t heheustcond projecting ppstiecion.a wsercenotiiv sie nguelhschdr gsng of
the 1C card, the push rod can be held again at the pushed-in position

wi t hout Bfeghadgragand the PCsbaddinHeosd Hiton sirpossiHletabei nthease
operability of eject operation. However, this has a problemthat, since
three tipeshing_fgrcg jprFrapghergpdoper &icorlidmtpiate opefaysbn of
projecting a push rod, which is_held at .a pushed-in position,_to a first
projecti%%c$ogf??%ﬁ?rob%Y%fioﬁnéftﬁﬁlFﬁﬁéeo %ﬁﬁaﬁﬁéﬁ??cﬁﬁemﬁYch is at the
first projecting sption, . a can rojecti.n 0si t,ion,, and operation
of pushi%%r§h%8p5§% #%%? ﬁﬁ%%h izgﬁfggggfédl%blfﬁég§§%%ﬁ§3p?%jecting
positio e =i N, pAsi LLQnrar o r v fime of usual

ej ect og%ﬁéf?%ﬁ,d?ﬁ%ﬁif%%ﬁgoggrg??o%éigaggngﬁﬁgé%ggau%%?é%dition, this

| eaves ai proRteontbattnsfr 88 pyahpeed '?xe%?%&k&fﬂé/ﬁjélieﬁﬁlﬁd to the
second projecting position, the IC carg i s discharged agai nst user's

i ntenti gposfutdéhenndm ethé his basdansaddskiraed aprolleamd hatojetted t hree
transfer levers link-joined are provided between the push rod and a slide
pl ate, aml ehpusécond forogectitpeprpashipodond vt wanest aireedl @ ccad %1 de
plate or is shut off according to a posture of each transfer lever, a w de
space fotishaxged- each transfer lever is necessary, and hence,

m ni aturization of the connector dgyice for.,an IC card is,  disturbed. In

addition, thet?® HFSdRRTARNGT hePCPPEBER ERat R CofPRYSCT Fh&SY 1R, each

transf er, | ever las {0.beLogal edcbneyi Lol yol @ Le£5ling Nds, or bot tom

side of an card in especialTy, "in case 0 on”vec orlﬁgVice for IC
cards that, Can ACCORL W03 0L fDEE hE1§aREStna BLhald -ty QlodiasRast i ve

transfer levers has to be stacked vertically

during the time of connecting the IC card and the push rod
is projected only when the IC card is discharged, it is
possible to prevent discharging of the IC card against
user's intention. Further, if a user mistakenly makes the
push rod project in spite of a user not wishing
discharging of the IC card, the push rod can be held again
at the pushed-in position without discharging of the IC
card. Herce, it is possible to increase operability of

eject operation.

However, this has a problem that, since three times



- 5 3 April, 2002 with securing a sufficient space, and hence, the
connector device for an I C card becones large also in thedpﬁ'gpg gbéection.
SUMVARY OF THE | NVENTI ON A connector device for an IC card a corélng to the
present invention has a frane, insertably supporting an IC card, and a push
rod capabl e of reciprocation between a pushed-in position and a projecting
position, the connector device for an I C card where the push rod is at the
pushed-in position during the time of .inserting the IC card, the push rod
noves to a first projecting position 6y'a first push operation of the push
rod.in this state, and the IC card is discharged by a second push operation
of the push rod at this first projecting position, wherein the push rod can
be nove r .firsi, projecti ition tqQ the sec jecting
posi ti ogo{ hogég]%r‘l%ge#ét s‘grﬁr%%ek?haﬁggﬁ%% |Orns%‘prpg‘ioe%ﬁﬁ%ggg%ﬁ%ﬁ,g%%é push
rod is tost ecpn {egting il i T m ng the pul

oper at i (r)ar?%'o the l{p}%lsﬁ %gdga?{ltghgﬁt Pﬁep%h%gr?ltogg \p,))éucyshhé P%dtfslq:; at the first

proj ect ?&%&iﬂ@%o@ﬁi@h?%ﬁéghﬁgpﬁf e uhQ iGRY s wRNGRied when the
push rod i s pushed at the second projecting position. In addition, a
connect afodlewireic Of s adie | theardraecprdijegthiagt bR dirasent dowention
conprises first and 3 April 2002 second transfer pins, and a drive plate
t hat camgenidrpmafestiamng psstonshr uehdd operthdiornt e pusthirad 4wy be hel d
at the pushed-in position wth the first transfer pin and di schargi ng and
di schar gerstancsl i nghigth the P gactedayobéhpesktoomsd pry jegdpderat i on of the
first and second transfer pins, and the drive plate. Furthernore, a

connect AOHSAVL o Hie |Iehed- AR cBPELNEON0 2FRe NECESERTY Alerith®n is
constructed so that not only the first transfer pin may face the second

t r ansf er*3fish HYuttSHzh §IRFE BT T ARsf ERCpPA ey OPREE RS diS ve pl ate when
the push rod .is at the first.projectin osition, not .only.the fijrst

t ransf ercobripgu'r?oﬂlteesd 't h:Inse %%Jdgi?}éhsg%?gp?ﬁaﬁﬁls 8] ggoﬁﬁgmsxeé@&%d tlr%nsf er pin
noves t I, \. i f 1 r L ed .t h ed-in position
with pugﬁ“egéj i p!ocﬁé e t%%%gﬁ%fﬁgﬁééﬁggﬁ ?SdQE*%i %Segﬁq‘%t his first

proj ect igahRRM itlPHoindi ddie +Ke CaE dcheqdl schacggdrgafdabuitier, the facing
state between the second transfer pin and the drive plate is cancel ed when
t he pushigead § S ussteicbraf t GruttteeiShe| 06his Ra¥ednf bamithenkilr st
projecting position to the second projecting position, novenent of the
drive plratcdldre thetmovseinee diredetranaséer levarsslaok-peihedmede and t hen
the discharging of the IC card is cancel ed. Mreover, a connector device
for an PEWaehEEdvEaY The tesShre’@entnéndedti@f RASTE cRPEURati ve cam

roove and
9 pushing force of the push rod is transferred to the slide

plate or is shut off according to a posture of each
transfer lever, a wide space for rotating each transfer
lever is necessary, and hence, miniaturization of the
connector device for an IC card is disturbed. In
addition, there arises another problem that, owing to
these reasons, each transfer lever has to be located
inevitably in the ceiling side or bottom side of an IC
card inlet, especially, in case of a connector device for
IC cards that can accept two or more IC cards, a plurality

of respective transfer levers has to be stacked vertically



3 April 2002 is constructed so that the second transfer pin. may trace the
circulative camgroove in one direction wherein facing of tquﬁ?PQQQZ
transfer pin to the dive plate is canceled by the circul ati ve " camgroove
whew t he push operation is perforned to the push rod at the second
projecting position. In addition, a connector device for an IC card
according to the present invention conprises a heartshaped cam groove
connected to the circulative cam graowe,_ and a |inear |ong groove connected
t.o the circul ative cam groove, wherein the first transfer pin traces the

i nsirde of the heart-shaped camgroove in one direction, the drive plate is
| ocated inside the linear |ong groove, and the first transfer pin projects
into a N@YtRgsaceainf theuFecendntts apsicey, pind Handdervme ecohReckbist and
second transfer pins are constructed in U shaped nmaterial having an upper
section aaditel fled sactiConarflobredmets Bettyerdsofin hehelppetgsecti on, first
and second project-_ng sections are provided in the push rod, and the upper
section éirebeibnrst transfer pinis nade to contact -:0 the first
projecting section and the upper section of the second transfer pinis to

t he second projecting section. Further, one end of one side of the folded
section of the first transfer Bln i's engaged with the heart-shared cam

groove aneMlEHBY P THE INVENFIPN2002 -

A connector device for an IC card according to the
present invention has a frame, insertably supporting an IC
card, and a push rod capable of reciprocation between a
pushed-in position and a projecting position, the
connector device for an IC card where the push rod is at
the pushed-in position during the time of inserting the IC
card, the push rod moves to a first projecting position by
a first push operation of the push rod in this state, and
the IC card is discharged by a second push operation of
the push rod at this first projecting position, wherein
the push rod can be mcocved from the first projecting
position to the second projecting position that projects
more than the first projecting position, the push rod is
moved to the second projecting position with performing
the pull operation of the push rod at the time when the
push rod is at the first projecting position, and
discharging of the IC card is canceled when the push rod
is pushed at the second projecting position.

In addition, a connector device for an IC card

according to the present invention comprises first and



one side of the folded section of the second transfer pin is engaged with
the circulative cam groove. Furthernore, the first and squpgif@p@§fer pi ns
are elastically pressed between the fol ded section of the rst transfer
pin and the first projecting section, and between the fol ded section of the
second transfer pin and the second projecting section. Mreover, the first
and second transfer pins which are U shaped have the fol ded sections that
are formed both ends of the upper sectgans and are forned at the sane

| ength. In addition, a nounting plate nounted on the frane is provided, and
using the nmounting plate, the push rod and the first and second transfer
pins are nounted. Furthernore, an elastic nenber that is cut and raised is
provi dedsétohietmatsfenrgpphat e andnc tdreived gsiadioe mendercehastically presses
the first and second transfer pins. Morreover, a plurality of IC cards is

i nsert abtgchprdcinet hendedsi cahsdirmedtedrsa ndiadde tihe pushnerodndag plurality
of push rods is provided in the vertical direction outside the frane.

Still, abeohaténgtptheeprnstatednoPposidifaramtl i Hrovi bedt ahansherplurality
of push rods, and the first and second transfer pins provided with

cor r espoRHi ngne oL BePpraLapi EPdofigFRIIFTCHE Idithtel Wre hIEhe2R8unt i ng

3 April 2002 gﬁglate. Still nore, an elastic nmenber that is cyt and

rai sed i%3prdTi foRmefe Lo GRPPRG F1H&e O HS i F S AP S T e r ansf er

pins provided_with,corresponding_to th |urality of push rods are
el asti cal 15/ pf e5sBH By ?ﬂg Eggsgféqﬁeéégiﬁ"The present invention has

advant ages  aspdpsfiLiREfePeloWonhctase dlly iU P UG @nd G card inserted,

by novi ng
according to the present invention is constructed so that
not only the first transfer pin may face the second
transfer pin but also the second transfer pin may face the
drive plate when the push reod is at the first projecting
peosition, not only the first transfer pin moves the second
transfer pin but alsoc the second transfer pin moves the
drive plate if the push rod is moved to the pushed-in
position with push operation in the state of the push rod
being at this first projecting position, and the IC card
is discharged, and further, the facing state between the
second transfer pin and the drive plate is canceled when
the push rod is pushed after the.push rod is moved from
the first projecting position to the second projecting
position, movement of the drive plate due to movement of
the transfer pin is not performed, and then, the
discharging of the IC card is canceled.

Moreover, a connector device for an IC card according

to the present invention has a circulative cam groove and



a push rod to a pushed-in position at a first projecting position after
pushing the push rod at the pushed-in position and projec3iApgil 2e0push rod
to the first projecting position, usual eject operation can be perforned,
and in case of a user mstakenly projecting the push rod in spite of the
user not wi shing discharging of the IC card, if the push rod is pushed to a
pushed-in direction at this first projecting position after pulling the
push rod and projecting the push rod framthe first projecting position to
the second projecting position that is in a further near side, discharging
of the IC card is canceled and an insertion state is kept, and hence, it is
possible to realize an eject nmechani sm having excellent operability, and in
particul g ,cotstBudppd opoi ahett ehappbyohldi T rEreITY Mt andy copaest or devi ce
for IC cards that can accept a plurality of |1C cards. 3 April 2002 - 10
BRI EF DESGERI &Pt EN 08 JéiEc RAW DNSZe Fig. ohel Siaecapon ewrsdwoaimg a state of
inserting an IC card into a connector device for an IC card according to an
enbodi nefacioig tde pPreseacondvenansfierFpgn 20 $he ttopive e stwwiag a state
of being just after detaching an IC card fromthe connector device; Fig. 3
is a sidenfelediba e cpartlativa epecorrerRaninem piwvinkshin the
connector device; Fig. 4 is an exploded diagram of the eject_ mnechani sm

Fi g. 5|9$%¥§ﬁ%RFWH%WP?ﬁf%F$?%nE9 the push rod at the second

projecting position.

In addition, a connector device for an IC card
according to the present invention comprises a heart-
shaped cam groove connected to the circilative cam groove,
and a linear long groove connected to the circulative cam
groove, wherein the first transfer pin traces the inside
of the heart-shaped cam groove in one direction, the drive
plate is located inside the linear lcng groove, and the
first transfer pin projects into a moving area of the
second transfer pin.

Furthermore, the first and second transfer pins are
constructed in U-shaped material heving an upper section
and folded sections formed at both ends of the upper
section, first and second project .ng sections are provided
in the push rod, and the upper section of the first
transfer pin is made to contact .0 the first projecting
section and the upper section of the second transfer pin
is to the second projecting section. Further, one end of
one side of the folded section of the first transfer pin

is engaged with the heart-shared cam groove and one end of



Fig. 6 i,s a side viewof a push rod; Fig. 7 is a side view of a drive

pl at e;

of a nmounting plate; Fig. 11 is a side view of a nounting plate; Fig.

Fig. 8 is an explanatory diagram of a heart-shaped cga%ﬁpqo%ﬁmand a
circulative camgroove; Fig. 9 is an explanatory diagram sh d a
el astically pressing state by a first transfer pin; Fig. 10 is a side view

12

an expl anatory di agram showi ng usual eject operation; and Fig. 13 is an
expl anatory di agram showi ng cancel qpeyation. DESCRI PTI ON OF THE PREFERRED

EMBODI MENT

one side of the folded section of the second transfer pin
is engaged with the circulative cam groove. Furthermore,
the first and second transfer pins are elastically pressed
between the folded section of the first transfer pin and
the first projecting section, and between the folded
section of the second transfer pin and the second
projecting section.

Moreover, the first and second transfer pins which
are U-shaped have the folded sections that are formed both
ends of the upper sections and are formed at the same
length.

In addition, a mounting plate mounted on the frame is
provided, and using the mounting plate, the push rod and
the first and second transfer pins are mounted.

Furthermore, an elastic member that is cut and raised
is provided in the mounting plate, and the elastic member
elastically presses the first and second transfer pins.

Moreover, a plurality of IC cards is insertably held
in the vertical direction inside the frame, and a
plurality of push rods is provided in the vertical
direction outside the frame.

Still, a mounting plate mounted on the frame is
provided, and the plurality of push rods, and the first
and second transfer pins provided with corresponding to

the plurality of push rods are mounted with the mounting

i's



3 April ,2002,,, - 1 1 Wth an enbodi nent being described with reference to
drawings, Fig. 1 is atop view showng a state of inserting an ]|C card into
a connector device for an IC card according to an enbodi ne tAPrﬁ &_OO% is a
top view showing a state of being just after the I1C card is detached from
t he connector device, Fig. 3 is a side view of a main part of an eject
mechani sm provi ded in the connector device, Fig. 4 is an expl oded di agram
of the eject nmechanism Fig. 5 is a sigle_viewof a frame, Fig. 6 is a side
view of a push rod, Fig. 7 is a side view of a drive plate, Fig. 8 is an
explranat ory di agram of a heartshaped cam groove and a circul ati ve cam
groove, Fig. 9 is an explanatory diagram showi ng an el astically pressing
state by |mdtg.st transfer pin, Figs. 10 and 11 are side views of a nounting
plate, Fig. 12 is an explanatory di agram show ng usual eject operation, and
Fig. 13 is ansaxipllanaimy )y ait agiasn shonengecanbalt dgeratd Ghd Asasde@n in
Figs. 1 and 2, the connector device for |IC cards according to the

enbodi nents grewiaied \rcatposeshrofing platéousheg f2 gstesd iddaargd and fi xi ng
mul tiple pin contacts for connecting to socket contacts (any of then; are
not shor &Fpnsferheins cmayided wigtkedeerer asneddangatgeridgt o lai gl itof
frames 3 that is fixed on |eft and right sides of the housing 2 and guides
the | C c&fdPSEmIRtsh aHe &t 3Tt 4Rl kY REeaFeecProffheaeg@siticod 4 attached

3 April 2002 - 12 to one of franes 3; and an eject armb5, first and second
rotati on™M 5and 7 that are pivoted by the pin housing 2, an eject
mechani sm whi i S._provi.ded bhetween .t he sh rod 4 and .the eject arm5 and
will be described plzg ST Ilr?vt%netlpolnn aosus‘?éjn‘éa J,éa%e?i F&t d?ﬁfﬁ&P@% and a
second spiAdle 9 are provided at a predeterm ned gap, and an end of the
eject armb5 is rotatably supported by the first spindle 8 1In this eject
arm a comunirgaida@R Re @ i2rand ey engagt NG S€CiheBr3Raar 4f glRRtg and the
engagi ng section 5b projects tothe outside of the frame 3. The first

rotati onaapiish rodakso ar et -\ s wepord esh byt therspsndbec§ecansga catch

pi ece 6a for pushing out the IC card and a tongue piece 6b projecting

i nsi de t besdtirpniec¢aderopustliedgsahe push efattatrvn® prehédried. The second
rotation arm7 is ratatably supported by zhe second spindle 9, and a catch
pi ece 7aPPEETAGENERE BFPIEkENG daed PHFR FAdntRietPee€dT$B proj ecting

i nside the comuni cation hole 5a Qf the eject arm5 are formed. Wth

constr ucPFBHeS‘Flf‘ﬁepé’Féthml’i’ecﬁ‘ér"ﬁag‘rned&% operation can be

performed, and in case of a user mistakenly projecting the
push rod in spite of the user not wishing discharging of
the IC card, if the push rod is pushed to a pushed-in
direction at this first projecting position after pulling
the push rod and projecting the push rod from the first
projecting position to the second projecting position that
is in a further near side, discharging of the IC card is
canceled and an insertion state is kept, and hence, it is
possible to realize an eject mechanism having excellent
operability, and in particular, it is appropriate to apply
this mechanism to a connector device for IC cards that can

accept a plurality of IC cards.



described in.detail with reference to Figs. 3 to 11, although the connector
device for an IC card shown in the enbodi nent can accept tmﬁ 4 cg%ﬁé

al ong gui de grooves 3a that have two step construction, tha le pper
step and a | ower step and are formed or. inside surfaces of both frames 3,
and conprises two push rods 4, discharging both 11 3 April Q02 -- 13 1IC
cards, on the outside of one o~ fx~a.nmes 3, functions and construction of
both push rods 4 are fundanental ly the game, and hence, one side of push
rad 4 and its eject nmechanismw || be described below (F~.g. 3 al so shows
only one side of push rod and eject nechanism and another side is
omtted). As shoran in Fig. 5, a pain of guide projecting sections 3b and
3c a.s provided on the outside surfaces of the frane 3a heart-shaped cam
groove ?0, and a circulative corn groove 1~., and a linear .fang groove 12
are engr BRIEDHEBGEIRIRNESE OBi TREpRBAWCNGSg sections 3b and 3c. As shaven
in Fig. 8, these heart-shaped cam groove and circul ati ve aam groove have a
plurality of ddgsurfizes Wpseiteashhwingxe ditifter et frrsemwedny avher, and
bath cam grooves | U and 11 axe continued in a camsurface C. A can1surface
| ~3 of tH& I9aFshriTehge gFoovector | devicredoictReds saddmangdndend3 and a

cam surface E4 of the circul ative camgroove 11r and this camsurface D3 is
positionéﬂ’éﬁléﬁqgﬁ%ﬂﬁﬂYwPé Thie RFSPREtCARVENLEEE D1 of the heaxt~- shaped
cam groove 10. ve pl e 13.is held, on anﬁgut5|de urface g%ﬁthe frame

3 so that theFdﬁ vg ptsat® c‘é’ne“be??BVﬁPPeE‘l 8E5t Prig Bfdti%n YShd, as
SRR e Rt O SO
2002 Fig. 3 is a side view of a main part of an eject
mechanism provided in the connector device;
Fig. 4 is an exploded diagram of the eject mechanism;
Fig. 5 is a side view of a frame;
Fig. 6 is a side view of a push rod:;
Fig. 7 is a side view of a drive plate;
Fig. 8 is an explanatory diagram of a heart-shaped
cam groove and a circulative cam groove;
Fig. 9 is an explanatory diagram showing an
elastically pressing state by a first transfer pin;
Fig. 10 is a side view of a mounting plate;
Fig. 11 is a side view of a mounting plate;
Fig. 12 is an explanatory diagram showing usual eject
operation; and

Fig. 13 is an explanatory diagram showing cancel

operation.

DESCRIPTION OF THE PREFERRED EMBODIMENT



- 14 receiving section 13b is forned in the drive plate 13, and this

recei ving section 13b perforns reciprocating notion just over the |inear

| ong groove 12. Further, an engaging hole 13c is provided i3 &prd1d20G2e

pl ate 13, and the engaging section 5b of the eject arm5 engages with the
engagi ng hole 13c of the drive plate 13 wth passing through the franme 3.
The push rod 4 is assenbled from above the drive plate 13 on the outside
surface of the franme 3, and this push;fod 4 is held by both guide

proj ecting sections 3b and 3c so that the push rod 4 can reciprocate al ong
the-draw and insert directions of the IC card. A handle 14 is attached at
an end of the push rod 4, and a guide projecting section 3c and a

det achabl e catigbnhlda ampotiameed weadery tddschonsd evldh Asrshewnei RoFig. 6, a
guide hole 4a is provided in the push rod 4, and the guide projecting
section 3bawinghe Fignel3iissal neer tveckw rHiowing gustetBobée 4a. In addition
a shaft hole 4b and first and second relief holes 4c and 4d are provided in
t he pushinsdridingndnpiQj eetrBngnsectEl ket ddviece forned D6t ween the
shaft hole 4b and the first relief hole 4c, and between bcth relief holes
4c and 4eerdheceprdingr fAsker epepdimemid tfHe sekoh®l @rapefetepin 16 are
hel d on the outside surface of the push rod 4. The first transfer pin 15
has U sh3pedieendt FhetroRfobEirAed VSR 84HST Bt 2AC 33rdpjSfol ding a pair
of arn1s§ctionsd1?a and 15b at b%tg %Egs of the ugger sectign 15c, and
Lengt hs OF “BOLRC af PR etPPohETRPE 88t Y158 't He Famt. * T BFPFsBLEVon 15a is
inserted gnfo th t _ho f. rod ~..the other arm section
15b engd%%sévW%h§e§%%%03%1éﬁrégggbokggﬁ§¥ﬁgg}é?ﬁaﬁ%éygah?grd%ve W th

passi ng he.f LSt i efy hal g 4 . t r pin 15 can
SW ng mﬂ%ﬁﬁﬁﬁe %ﬁa??v%géé gggésEaggugab%ﬁqa§%§§fﬁ%é4%%n§%€on‘gtransfer pin
16 al so @féct}xﬁ@@p&@igﬁpsm%a 5onsobt aiied Rk JdiNdrAahal rrof. agm
sections 16a and 15b at both ends of the upper section 16c¢c, and |engths of
both armsestsbide atewsef topheht hedsameg.OTe iar i seicid onidwaoengages W th
the cam surface D1 of the heart-shaped cam groove 10 with passing through
the firsirietipiatwl eFig. of theapushpriedatoriyhdictdreym ayinsdutawn- 16b

sel ectively engages with any one of each cam surface of the circulative cam
groove |iFhapRA 1PN | JFRAYS| BRY §r 66YEUI2HIVEh CFEs SITRP e dUigh thelSecond
relief hole 4d, and the_second transfer pin_16 can._swing within both relief
hol es 4cCRNFRIPPFTOTRAEIRERRT BYOYABIUB eFl§§5ﬁc@r}%ﬁcp SSHE first

Lranst er pLo. 15 AL e, UDDSoBeE! hon. 10501 e seqand.ty ansfer pin 16

swi ngi ng above I he proj ecti ng sect respectlvely,G?rictional
resi stancg, petyeen fhe,push £oded, apdgsbokb tLansf er.pids Jdn-and 16 becones

small. T _n addition, since both arm sécticns 15a and 15b of “the first 3
April 2Q02agrdm showing usual eject operation, and Fig. 13 is an

explanatory diagram showing cancel operation.

As shown in Figs. 1 and 2, the connector device for

IC cards according to the embodiment are mainly composed

of: a pin housing 2 press-fitting and fixing multiple p:.n

contacts for connecting to socket contacts (any of them

are not shown) in the IC card 1, in predetermined

arrangement; 2 pair of frames 3 that is fizxed on left and

right sides of the housing 2 and guides the IC card from

poth sides in the cross direction; a push rod 4 atta:hed



transfer, pin,15 aye forned at the sanme | ength and both arm sections 16a
anrl 16b of the first transfer pin 16 are also forned at the sane |ength,
assenbl er workability becones easy because there is no di Bekpridr20ab
condition when. the fixst transfer pin 15 and the second transfer pin 16
are assenbled in the push rod 4. A nounting plate 17 is nounted from above
the push rod 4 on the outside surface of the frane 3, and the push rod 4
and the first and second transfer pins,15 and 16 are nounted with this
mounting plate 17 lest they should drop fromthe frame 3. A pair of elastic
pi eeces 17a and 17b are formed with being cut and raised in the nounting
plate 17, a plurality of nounting legs is also formed with being fol ded,

and each.goYALI BE lr@@mbLC 3i;S dax et to dde d5RN®, 3cbysaeans ob-shap
coupling. As shown in Fig. 9, one of the elastic pieces 17a elastically

contact sy¥thhibhReadRPer aseCtl Ahakbaf gheotédstyttaBshen Rblisihg and the
first transfer pin 15 is elastically pressed toward the outside surface of

the frang, 3ahyelibcs fkadkndspi @each/as Igrdhaded i PBtwSeNCEnE PakAt Of
action of the elastic piece 17a is set between the projecting section 4e
and t he asth geehdomhdSkjechatrms 5 wirfdhiwi I hebes abgecshioednldyean arrow L in
Fig. 9, the armsection 15b of the first transfer pin 15 is pressed toward
t he cam surfaestbé phe heastngh@ped dEmsr cervind:e | g handea psefesti ng
section 4e as a supporting 3 April 2002 r-, - 1/ point, and in
consequefeendipeSapreseervéfed Btcén RFESR @I JRRxche ANt Buehdce.

Anot her el astic piece 17b _of the nnunting?flace 17 elastically contacts

with thePfiphBf SeBEtoR™M6e &f TREATESINI THRRRF Y pih T8¢ 11e°Second

t f i 6 | icall dt d th Isi ~.orf f th

frame 5 BULDATS BF actfc thEEcBY e0s E e G T R TS T bl 7 2° o7 £ 948, i ne
i nt Lqn_of . i i i | 1 th

D becti By Sibpd5ag) pLERERAShl So8 BEEnLE e i MGRFHACCT 165 can

securel ysb£8e6ne86Npea e LT 266 t8RA AR ildNeH iaNge move. 12pndhe nunber
of the elastic pieces 17a and 17b are increased or decreased according to

t he nunberret sbepsioh bha guideagseove tIadvameshggodtel fyanehs, for
exanple, in case of a frane 3 having a step according to an IC card 1, as
shown i nspigdléaDg, aapdi B oRtehaptecepitec &l Tasdnichdl At stHeoried in a
mounting plate 17. In case of a frame 3 having two steps according to two
| C cards¢asd 8AdwA tANEHEG. Piecet fb predestivwntingids dthe that is, tota
four elastic gleces 17a and_17b are forned. Further, ggacase of a franme 3

havi ng tTeBTBPLGBFEO8t BRLS PReChulrbEr S6£CH &1 @ LT % miTE to the
D" B 8 TBIDE b0y 00 SR AL GRIGL 00, SON B BT TR el 0
nDuntinngiﬂéfelg,iQnﬁnS EE@Eﬁ’pEECES7§|%Qr ﬁ%gﬂyﬂd 5%¥x%he ic

card and a tongue piece 7b projecting inside the

communication hole 5a of the eject arm 5 are formed.

With construction of the eject mechanism being

described in detail with reference to Figs. 3 to 11,

although the connector device for an IC card shown in the

embodiment can accept two IC cards 1 along guide grooves

3a that have twce step construction, that is, an upper step

and a lower step and are formed on inside surfaces of both

frames 3, and comprises two push rods 4, discharging both



- 1% appropriate to formthe elastic pieces 17a =nd %7b in separate
nmounting plates 17 by dividing the nounting @I yatl W¥nto two pi eces. In
addition, since a coil spring la is stretche etween. the nounting plats
17 and the push rod 4, and the push rod 4 is pulled toward the projecting
direction fromthe front of the frame 3 by this coil spring 18. Wth

i nterl ocking with the pushing operation of the push rod 4, the arm section
15b of -the first transfer pin 15 traces each cam surface of the
heart-shaped cam groove 10 in the directions showmn by arrows in Fig. 8.
When the arm section 15b engages with the cam surface H, ge push rod 4 is
hel d at the pushed-in position shown in Fig. 2, th% anm 3BCtion 15b noves
fromthe camsurface El1 to the cam surface Bl. factne her, when the engagi ng
catch 14a of the handle 14 engages, ~V\/I{tr|ﬁ-“‘te e gui de ? oi—)e@tl ng section 3c of
the frame 3, the push rod %g oifeld at thed&r“éstia jecti ng position shown
in Fig. 1. In addi té\od:sxd gai nst gnaeaga‘g ng force beloteen the engagi ng
catch 14a ofoxﬁh*éh“handl e 14ha@ddﬁh gui de pré}i&c\ﬁshg sectio ¢3C, the push
roqc4ceaﬁ be noved fckomPt‘ﬁe first oj &k k] ng positi gwsoof‘ g second

proj ectr ,(pgmtq on t hat i |@faP‘hear er side, 2aR% £he fol dedisection 4g of
t he.pus¥ 1 0d 4 cont aghe FO the rrotrgjt 4 ngiBracket 19 &b*&&@rt% the frame 3 at
the secon% B o.péE' |ng oslt April, OZaXl@ In the connector device
for gumaC Car d t Structe bk,ea‘t‘hl s, first, a normal operation
node in whi gf @k card 1. asedP§ harged after insertion of the I1C card 1
vmllmb@’nagscrlbed oY O53‘\ﬁﬁth reference to F=g. 12_kir8t, if the IC card 1
i s not msegéelf— Hhe push rod 4 is held at 5 tahet?’p’@ ﬁed in idion in Fig.

2. InotRi% tine, as srown in F|g J&Aotﬁe arm se él@mrfl of the first
transfer(?qd n;«:};é engages wrthstr?e Fam surf e BB T he hear;ltya&haﬁed cam
groovesl0, the py Pis stab? dheﬂd at the lastmd‘ﬁ position by the
tensile forge 8Pt e c0|I %pplrﬁ 8 and t ‘thl,rsat transf(ﬂe @é«’h 15 engagi ng
with the cam suragacae\dB °ad"t he I%g{argif‘?t |s i ns tgdeafa g the gui de groove
3a of the_ {ienfe t he I% §\aamle rrovr ng t.Qcble S. n hous 09 24 s pressing

o]

pi n conflEts of t hg pEAT Fousi ng 24 Ned t's own htacts as the IC
card 1 pres §et§‘“ehe catch pie £06s"6a and 7g.efothe f| rst %Q@ second rotation
arms 6 ahd 7. Heg,cexlth% | C card étbeéo?res in a €t e insertjion state in
which the, KCIESYd surel a@npéet‘s to re iS?8' pi n cont act§2BY i nserting

the I C card by a gHesfet rmneda@amt nthat i g8, CPNe first tion arm
6 and secQ‘Q’dW?%?atl on agm Znedtate in mg;tg_usla By %everse aétﬁ?%‘orfns\nth
using the first ;spFAdlre and se OI?r(ﬂaV@pl ndle 9 as d;ﬂt%i‘t"ron shafts; and
rctation cghct"ﬁ’e§e rota é“orgieﬁ% 6 and Zrbﬁ et’«?‘ansferregftao;et fre 6‘] ect arm5
via alin'. ..;culgtmrﬁr 2002 lffereﬂt o can oxween



_ ~0 _ portion of the tongue piece 5b and 7b and the conmmuni cati on hol e 5a.
Hence, the eject arm5 rotates about the first spindle 8 .0 j on
shaft, and the drive plate 13 noves to the front of the ffﬁ#@*% m%
interlocking with that. owing to this, as shown in Fig. 12H, one arm
section 16b of the second transfer pin 16 noves in the |inear |ong groove
12 and another arm section 16a noves in the camsurface D1 of the
heart-shaped cam groove 10 respecti\eljy hecause of being pressed by the
receiving section 13a of the drive plate 13. However, the arrn section 15b
of the first transfer pin 15 engages with the cam surface B of the
heart - shaped cam groove 10. Hence, the arm section 16a of the second

t ransf er rpice il rdpesdiatorcardmcis t fothedaim seet den viSipieftd hes fidsd
transfer pin 15. Therefore, it is kept for the push rod 4 to be held at the
pushed- i rthiesirteiced vdurg rgedtieon G 8lar detfbempgrenservedtiny arcderod 0

di scharge the ICcard 1 fromthis state, first, the push rod 4 held at the
pushed- i g usdsioviegn tire pustesdr floewargroand 48.shdwrtherfi gn Bndawidmndl e 14
of the push rod 4 is projected to the first projecting position. In this
case, ifhche posh isodpvigiatl ain pirhedrivposietenlps pashade as shown in
Fig. 12C, the arm section 15b of the first transfer pin 15 noves fromthe
cam sur f 88838100 SREHER 25 1R §FbosEM 1D EBIEEESCHMTL Fhgpri|l 2002 -
21 surface_ A_.and veg fromthe ca:n surface A to . zhe cam surface DI
Chrougn ERE-BARES AP Ecds oH i e EEE HhitS £3' ShBnoRasery 120, the arm

section f .t S ansfer pin 16 faces the arm section 15b of the
first tr%ﬁ% gjghpitlﬁlelggi%%%t% cam surface D1. If the handle 14 of the push

rod & s pushede! gubhe oushiedd mpasilion ALdfrabdfePUAl Bodyg 1S project ed

to the first projecting position in this manner, as shown in Fig. 12E, the

arm sect poa+&5h 3060t e ef idutls ildeanaiefadd nod5chs engaged, Wehh thescam
surface H of the heart-shaped cam groove fromthe cam surface D1 through

the cam sushacedC4 aedheardcey tecHuphi dodbojeschehgd sécpushedsibn position
again. In that tinme, since the armsection 15b of the first transfer pin 15
cont act sangd ardspr gbsds thiee parsn sual iHrrdbarafiphecseeoatiohganbker pin 16
during the process in which the armsection i5b of the first transfer pin
15 novesdFRENPRARe1BERTSUFPRECEDPNS IRE &R sEetFard 1602 opanfdestéond

transfer _pin 16 _noyes in the |inear |qn roove 12 with pressing the
recei vi n8}g§@8[1‘F8naf3Bnanfjh€ driftfe pﬁsg't 3%3.44 i n%e%‘ﬂﬂa&%e, the eject arm

5 engage?rgﬁagggng%ggggé t%clignrdotaatdeesc&%&%fehec%o%%hleg%egie_s 6a and 7a of

the firs Sec ion arms 6 and / press nds of the front of
the 1C cardndangaby taikheadissehanged A reed 0y as; ghogn by,g, fuo- dot

chair. lire in Fig. 2, and hence, the press fit of the socket contacts of
3 April B8R 4a is provided in the push rod 4, and the guide

projecting section 3b of the frame 3 is inserted into this

guide hole 4a. 1In addition, a shaft hole 4b and first and

second relief holes 4c and 4d are provided in the push rod

4, and projecting sections 4e and 4f are formed between

the shaft hole 4b and the first relief hole 4c, and

between both relief holes 4c and 4d.

The first transfer pin 15 and the second transfer pin

16 are held on the outside surface of the push rod 4. The

first transfer pin 15 has U-shaped construction obtained



_ 22 _the ICcard 1 and the pin contacts of the pin housing 2 is rel eased.
Hence, it is possible to easily discharge the IC card 1 fp?ﬂlfﬂg ﬁ? nect or
device by picking the front of the IC card 1 between fingersp ? state
and drawing it. Next, a cancel node in which the push rod 4 is returned to
t he pushed-in position without discharging the ICcard 1 if the push rod 4
is mstakenly projected after the IC card 1 being inserted will be
described mainly with reference to Figs 13. Here, Fig. 13A shows a state of
t.he push rod 4 being held at the pushed-in position after the I1C card 1
being inserted, and in this state, if a user m stakenly pushes the push rod
4 forward in spite of the user not wi shing discharging of the IC card 1, as
nment i onegk; abeyeinghe pHsk bedadmpleRicaticnd oL 3Meahdr sé6bPpaej B6khnanpasi tion,
and as shown in Fig. 3B, the armsection 16a of the second transfer pin 16
faces t hef atheseppepnsébhiofh tbe,fiarst IgransieroPivotdd &amt beceasnsurface
D1. If the push rod 4 is projected to the second projecting position shown
by a twoadetsehatn benthens&mng. 20me pun isertde: pUsh isdidséromit ze first
projecting position to the further near side, as shown in Fig. 13C, the arm
secti on #1Bko ofhehshgétohdler 4hsPér thien rE vt 4 r o hethénearml ong groove
12 to the camsurface C of the 3 April 2002 - G3 circulative cam groove
t hr ough $9RtEamM 3oP-QRe2E8S ThHER, °BRE KA A% hethrishe2d8-4 is pushed
to the pushed:in position, as shown.in Figs. 13D to 13G the armsection
15b of t?ﬁ@???s?agr%ﬁg?é? B AR 1B2FS 109 dgBP YRR Fithet Tamit strtaRE B of the

heart-shaped ¢cam groove fromthe cam_surface t hrough the, camsurface C
and henggg“?h%cpusﬂgrB%e4%%§S e%ﬁagé Fﬁégﬁﬂéﬁedﬁﬁ?[ﬁﬁ%??(ﬁﬁ%%g}%? I n that

time, alihopghyihe @ﬁ%é?gtggggég?igxﬁ HRadd I strdd anst&la p%fl‘%&é%%”t acts to

and presses the arm section e"second transfter pin e arm

section Job 0§ L180S8&8NY-ERapshekobishrifthan dyweadedroppesidimghe cam
surface C of the circulative camgroove 11 fromthe |inear |ong groove 12,

and hence,pabhe &f seciéonidhd DB¥eantr aBit ke cavswidce € et he
circulative camgroove 11 to the cam surface D2 through the cam surfaces J
and E2. Jiheeefeectishntéct hendetendtheapndf bothi rri6 stoesigrd aont act to the
drive plate 13 and the eject arm5 al so does not rotates, the press-fit
state ofs@hetadeketheont®ets BRSt AET ESCALO™ 1&%d SER IS vEoHt aets of the
pin housing 2 is kept. If the ﬁush rod 4 is pushed forward again at this

pushed- TP EFTE & 1 ePT nbPRI RG2FhaSPAER Y 6™ SFPGTS He SECBhd proj ect i ng
PO O BrANE BURed IO O LT L TN o I PSR 150 O
surface H ofnd hechiearizwhaped: 6AM gH0Q%E LRt R1LN@ 3 Mes with any

one of each cam surface of the circulative cam groove 11

and the linear long groove 12 with passing through the

second relief hole 44, and the second transfer pin 16 can

swing within both relief holes 4c and 44. In that time,

by the upper section 15¢ of the first transfer pin 15 and

the upper section 16c of the second transfer pin 16

swinging above the projecting sections 4e and 4f

respectively, frictional resistance between the push rod 4

and both transfer pins 15 and 16 becomes small. In

addition, since both arm secticns 15a and 15b of the first



3 April, 2002 _ ~, ~ _ surface D1 through the cam surfaces A H, and E1, and
the arm section 16b of the second transfer pin 16 ntves @ﬂkgngﬁ

surface D2 of the circulative camgroove to the cam surfac

| i near | ong groove 12 through the cam surfaces K and E3. Thus, as shomn in
Fig. 13J, the armsection 16a of the second transfer pin 16 faces the arm
section 15b of the first transfer pin 15 again, and this is the sane state
as that shown in Fig. 12D in a nornml,gperation node. It is apparent from
t-he above-nenti oned description that, since a pushing force of the first
transfer pin 15 is transferred to the drive plate 13 via the second
transfer pin 16 tracing the inside of the linear |ong groove 12, the IC
card 1 cepaRerdirsghar ggdarAg@rsled RS, tid Sake DéngcHsahanbstakearhy
projecting the push rod 4 to the first projecting position in spite of the
user notsatshbng deachargiley off tihe |G rat dcdandHér exsnple, are gase of the
user perform ng m soperation of another push rod 4 at the tinme when the
user opefatmesdaapusher edmé dEngnd,ofastsmmbe] ectorieaihahi sysbacoaaged in two
steps, that is, upper and lower steps, if the push rod 4 is projected from
the firstapyobeceing poerei 6f No digesErome brajredt thonpeBeri theand is
pushed to the pushed-in position, the pushing fcrce of the first transfer
pin 15 |%1¥$5n§¥éﬁﬁeﬁ*oﬁF9 L5 BRE $ECOREIIUhSFANTIFF 181 r AEi A§St he i nsi de
of 3 ril he circul ative can1groove 11, and she drive plate

13 is n %%@%HegylPhEhgeEBﬁB FPEnéfer p= n 16, and hence, it is possible

to keep the ipserti state,w cancell he di schar gi operation of the
T Cec,3rd 1. ?n 333?%P8n Fﬁet%2 aBoveH |oné’ e%ﬁ hgg? T%% connect or

devi ce ' Sodhy cfr, F%Relgu%@_aaa SARled RYerhad dSpxenplddd e&@r@?gﬁsm bed,
but the present invention can Simlarly appliedto a conner~tor device
In which-Ofnes £HE€EneOkiPBECahE CBELRN GRAFdNWHILES and 16 are
mounted with this mounting plate 17 lest they should drop
from the frame 3. A pair of elastic pieces 17a and 17b
are formed with being cut and raised in the mounting plate
17, a plurality of mounting legs is also formed with being
folded, and each mounting leg 17c is fixed to the frame 3
by means of snap coupling. As shown in Fig. 9, one of the
elastic pieces 17a elastically contacts with the upper
section 15c of the first transfer pin 15, and the first
transfer pin 15 is elastically pressed toward the outside
surface of the frame 3 by this elastic piece 17a. In that
time, since a point of action of the elastic piece 1l7a is
set between the projecting secticn 42 and the arm section
15b, that is, within the range shown by an arrow L in Fig.
9, the arm section 15b of the first transfer pin 15 is

pressed toward the cam surfaces of the heart-shaped cam

groove with the projecting section 42 as a supporting



3 April 2002,26 Cains 1. n connector device for an integrated circuit (1C)
card conprising a franme for insertably supporting the IC gq@gqlqﬂﬁza push
rod attached to said frane, said push rod capable of being Set 'to a
pushed-in position, a first projecting position and a second projecting
position, said push rod being at the pushed-in position during the tine of
inserting the I1C card and said push rod is noved to the first projecting
position by a first push operation of;saLd push rod, the IC card capabl e of
bei ng di scharged by a second push operation of the push rod fromsaid tirst
profecting position, wherein said push rod is capable of being noved from
the first projecting position to the second projecting position by pulling
sai d puspoind, wahanisaicednpesiuanoet i ks dde dassiopr ofectiAg position, and
wherein discharging of the I1C card is canceled and an insertion state of
the 1C caedurslkeptankerash dagpustuaiedd.s pushgduet cethstpuasheédeien position
fromthe second projecting position. 2. The connector device for an IC card
accor di n§7boo€| shem nouhginigerlamsplisisi@Siiragllandesrtantst wanbf ¢hepi ns,
and a drive plate that can reciprocate, wherein said push rod is held at

t he pushedPeh PBSFLPBNlRCt RIsdhg Bacemd ramidTsieniplantl di efRar gi ng and

di scharge-canceling of the i C card ii,s perfaorned by cooperatign of said

first anBeSeRONETEPEAEFePipi A8, 18n&1eaTd Hlilve BieR®ed 3towREdcEhRect or

device for an. I C card accarding to claimZ, wherein a nounting plate is
provi ded®BhS§3F dSFF ARES Sﬁd%hgiﬁﬁapﬁe%nﬁﬁhﬁqﬁf[ﬁiﬁ%ﬁl%a?ﬁeﬁﬁsﬁgLod and
said fir e r.pi . nmo -l sizhe.c ector device
for an |§§E§§§9§C§§? ?%é§?§gglé?n?%}%%%gfeﬁyﬁﬁ%(ﬁeﬁﬁ%%tﬁgﬁbgggfﬁét is cut
and rai sgf {§oPEONEESd LAcgal d780UAL bAgPlake nARt SRl thel astic menber
elastically presses said first and second transfer pins. ~. The connector
devi ce fpropactingasdcagear difngnto thkakbiin? settaicti N aa dehd rgimt ransfer pin
faces sald second transfer pin and said second transfer pin faces said
drive plasetirbenlshi dapuskbcuodlis tabctheakir stanprajretdcagapdsthe on, sai d
first transfer pin noves said second transfer pin and said second transfer
pi n novedisedd Hehgegpbave if.said push rod is noved to the pushed-in
position with push operation in the state of said push rod being at this
first projectThd PoBPeFoRf &R8 ehestis mperes2802 &rd ¢ ?ardF$s di schar ged,
and, the_faciqgﬁgtate bet ween _.sai d sgcond transfer pin and said drive plate

i s cancel®F SRERC sAF d°BUEREFEA FECPOSHBE &Pt &PSs &Y T FETRS Mdved fr om
the et n o et o
o ool seilog ) s by sieovs e eiap apslulence

t novet nent “of sarddrive p 0 novefen sa

is not perforated, sand-tBenavdhgchacgbpgastothenhCreard i canceled. 6. The
connector device for an I C card according to claimb5, wherein a nounting

pl ate i saprewdwiedinarsgi dibr agepaandorsaidsptshpiedeand zaighd iras and
second transfer pins are nounted using the nounting plate.
is formed in a mounting plate 17. 1In case of a frame 3
having two steps according to two IC cards, as shown in
Fig. 11, two pieces/meounting plate, that is, total four
elastic pieces 17a and 17b are formed. Further, in case
of a frame 3 having tree or more steps, the numbexr of
elastic pieces is similar to the abcve. In this manner,
although cost reduction can be performed by reducing the

number of parts through forming the elastic pieces 17a and

17b in a mounting plate 17 in cne piece, it is also



7. The connector device for an IC card according to claim®6, wherein an

el astic nenber that is cut and raised is provided in said nmounting pl ate,
and said el astic nenber elastically presses said first addApddod@2 r ansfer
pins. 8. The connector device for an IC card according to claim5, further
conprising a circulative cam groove, wherein said second transfer pin
traces said circulative camgroove in one direction, wherein facing of said
second transfer pin to said drive platggis canceled by said circul ative
carn groove when the push operation is perforned to said push rod at said
secend projecting position. 9. The connector device for an IC card
according to claim@8, further conprising a heart-shaped cam groove

connect echgr Sivt fa€d resll fbiMetgEancgeeeve, paktted limeaind onb greove
connected to said circul ative cam groove, wherein said first transfer pin
traces theparsdte wiuseing hehateshapedycdhvgrdiowe dHe aneurthiiegt boatesai d
drive plate is located inside said |linear |long jroove, and said drive plate
proj ect s I’htimte novo-ipie@eea ofnsaddiséoond stimamsfeercqiin. sdxG.ng The
connector device for an IC card according to claim9, wherein said first
and secorid tstarsteredibsteseh e sonstingt edatiet H7a agShdpedwsiteri al
having an upper section and fol ded sections formed in both ends of the
upper secd@%rf . f3n&tthmPETe ofer pf off EcPPRgSEedoMeRs & RTRIIFEL IR sai d
push rod,_ the upper_section of said_ first transfer pin is nade to contact
sai d fir &35 iﬁfgo‘%e‘c}?‘?oﬁr%)ﬁl PhethppératEct EQP&hltsné:Q:?elcond transfer
pinis trade to Cé)ntract sai d second projecting section, one end of one
side of 1 detr section of said first transfer pin is engaged with said
heart shaped cgm.g{ aque .and..one Q?Qtﬂftﬂgegﬁisﬁ?ngf ﬁhgﬁaft%g‘e%fr C@}]éb\pril 2002

28 section of said second transfer pin a en~a-e sai ( ulative cam
groove, aRdrsaldh 4 1 stheang-sesong: &k ansbebsPpicgs ?E%s%! astainealdy prgessed

bet uJeen said fol ded section of said first transfer pin and slid first
proj ecti ng saeided et gk waerf seé dof otHednaeeti-eRapkdasaiath sgeRidk transfer
pin and said second projecting section. Il. T he connector device for an IC

card accddiing tre dizantlihns] hererm Sni drfowst iandigecénd Whamsftédre pi ns

that are U-shaped have said fol ded sections that are forned at the sane
| ength. &rm section 15b engages with the cam surface B, the push

A A AY9. A AL Afr A9 A9 ALO. AOT. AD. AD% A[9. ALL. A AyL. AByL ASL Al . A59. AL.
Al . AuL. AF®NE AF ReAENAE FHiRPushed-in p n in’ Fig. 2,

sition Sho
the arm section 15b moves from the cam surface El1 to the
cam surface Dl. Further, when the engaging catch l4a of
the handle 14 engages with the guide projecting section 3c
of the frame 3, the push rod 4 is held at the first
projecting position shown in Fig. 1. In addition, against
an engaging force between the engaging catch l14a of the
handle 14 and the guide projecting section 3¢, the push
rod 4 can be moved from the first projecting position to
the second projecting position that is in a nearer side,
and the folded section 4g of the push rod 4 contacts to

the mounting bracket 19 fixed to the frame 3 at the second

projecting position.
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0960&:&&15 at the pushed-in position in Fig. 2. In this time,
as shown in Fig. 12A, the arm section 15b of the first
transfer pin 15 engages with the cam surface B of the
heart-shaped cam groove 10, the push rod 4 is stably held
at the pushed-in position by the tensile force of the coil
spring 18 and the first transfer pin 15 engaging with the
cam surface B.

As the IC card 1 is inserted along the guide groove
3a of the frame 3, the IC card 1 moving to the pin housing
2 i1s pressing pin contacts of the pin housing 2 into its
own socket contacts as the IC card 1 presses the catch
pieces 6a and 7a of the first and second rotation arms 6
and 7. Hence, the IC card 1 becomes in a complete
insertion state in which the IC card surely contacts to
respective pin contacts by inserting the IC card by a
predetermined amount. In that time, the first rotation
arm 6 and second rotation arm 7 rotate in mutually reverse
directions with using the first spindle and second spindle

9 as rotation shafts, and rotation of these rotation arms

6 and 7 is transferred to the eject arm 5 via a link
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portion of the tongue piece 6b and 7b and the
communication hole Sa. Hence, the eject arm 5 rotates
about the first spindle 8 as a rotation shaft, and the
drive plate 13 moves to the front of the frame 3 with
interlocking with that. ©Owing to this, as shown in Fig.
12B, one arm section 16b of the second transfer pin 16
moves in the linear long groove 12 and another arm section
16a moves in the cam surface Dl of the heart-shaped cam
groove 10 respectively because of being pressed by the
receiving section 13a of the drive plate 13. However, the
arm section 15b of the first transfer pin 15 engages with
the cam surface B of the heart~shaped cam groove 10.
Hence, the arm section 16a of the second transfer pin 16
does not contact to the arm section 153b of the first
transfer pin 15. Therefore, it is kept for the push rod 4
to be held at the pushed-in position during the IC card 1
being inserted.

In order to discharge the IC card 1 from this state,
first, the push rod 4 held at the pushed-in position is
pushed forward, and as shown in Fig. 1, the handle 14 of
the push rod 4 is projected to the first projecting
position. In this case, if the push rod 4 held at pushed-
in position is pushed, as shown in Fig. 12C, the arm

section 15b of the first transfer pin 15 moves from the

cam surface B of the heart-shaped cam groove 10 to the cam
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surface A and moves from the cam surface A to the cam
surface D1 through the cam surfaces H and El, and hence,
as shown in Fig. 12D, the arm section 16a of the second
transfer pin 16 faces the arm section 15b cof the first
transfer pin 15 in the cam surface Dl.

If the handle 14 of the push rod 4 is pushed to the
pushed-in position after the push rod 4 is projected to
the first projecting position in this manner, as shown in
Fig. 12E, the arm section 15b of the first transfer pin 15
is engaged with the cam surface B of the heart-shaped cam
grecove from the cam surface D1 throcugh the cam surface C,
and hence, the push rod 4 is held at pushed-in position
again. In that time, since the arm section 15b of the
first transfer pin 15 contacts to and presses the arm
section 16a of the second transfer pin 16 during the
process in which the arm section 15b of the first transfer
pin 15 moves from the cam surface D1, the arm section 16b
of the second transfer pin 16 moves in the linear long
groove 12 with pressing the receiving section 13b of the
drive plate 13. 1In consequence, the eject arm 5 engaged
by the drive plate 13 rotates, and the catch pieces 6a and
7a of the first and second rotation arms 6 and 7 press
both ends of the front of the IC card 1 nearly to the
discharged direction, as shown by a two-dot chain line in

Fig. 2, and hence, the press fit of the socket contacts of
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the IC card 1 and the pin contacts of the pin housing 2 is
released. Hence, it is possible to easily discharge the
IC card 1 from the connector device by picking the front
of the IC card 1 between fingers in this state and drawing
it.

Next, a cancel mode in which the push rod 4 is
returned to the pushed-in position without discharging the
IC card 1 if the push rod 4 is mistakenly projected after
the IC card 1 being inserted will be described mainly with
reference to Fig. 13. Here, Fig. 13A shows a state of the
push rod 4 being held at the pushed-in position after the
IC card 1 being inserted, and in this state, if a user
mistakenly pushes the push rod 4 forward in spite of the
user not wishing discharging of the IC card 1, as
mentioned above, the push rod 4 projects to the first
projecting position, and as shown in Fig. 13B,the arm
section 16a of the second transfer pin 16 faces the arm
section 15b of the first transfer pin 15 in the cam
surface Dl.

If the push rod 4 is projected to the sscond
projecting position shown by a two~dot chain line in Fig.
2 by pulling the push rod 4 from the first projecting
pcsition to the further near side, as shown in Fig. 13C,
the arm section 16b of the second transfer pin 16 moves

from the linear long groove 12 to the cam surface C of the
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circulative cam groove through the cam surface E4. Then,
the handle 14 of the push rod 4 is pushed to the pushed-in
position, as shown in Figs. 13D to 13G, the arm section
15b of the first transfer pin 15 is engaged with the cam
surface B cof the heart-shaped cam groove from the cam
surface D1 through the cam surface C, and hence, the push
rod 4 is held at the pushed-in position again. In that
time, although the arm section 15b of the first transfer
pin 15 contacts to and presses the arm section l6a cof the
second transfer pin 16, the arm section 16b of the second
transfer pin 16 has already dropped in the cam surface C
of the circulative cam groove 11 from the linear long
groove 12, and hence, the arm section 1l6b moves from the
cam surface C of the circulative cam groove 11 to the cam
surface D2 through the cam surfaces J and EZ. Therefore,
since the second transfer pin 16 does not contact to the
drive plate 13 and the eject arm 5 also does not rotate,
the press-fit state of the socket contacts of the IC card
1l and the pin contacts of the pin housing 2 is kept.

If the push rod 4 is pushed forward again at this
pushed-in position after holding the push rod 4 from the
second projecting position to the pushed-in position in
this manner, the arm section 15b of the first transfer pin
15, as shown in Figs. 13H to 13J, moves from the cam

surface B of the heart-shaped cam groove 10 to the cam
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surface D1 through the cam surfaces A, H, and El, and the
arm section 16b of the second transfer pin 16 mcves from
the cam surface D2 of the circulative cam groove to the
cam surface D3 of the linear long groove 12 through the
cam surfaces K and E3. Thus, as shown in Fig. 13J, the
arm section l6a of the second transfer pin 16 faces the
arm section 15b of the first transfer pin 15 again, and
this is the same state as that shown in Fig. 12D in a
normal operation mode.

It is apparent from the above-mentioned description
that, since a pushing force of the first transfer pin 15
is transferred to the drive plate 13 via the second
transfer pin 16 tracing the inside of the linear long
groove 12, the IC card 1 can be discharged. Against this,
in case of a user mistakenly projecting the push rod 4 to
the first projecting position in spite of the user not
wishing discharging of the IC card 1, for example, in case
of the user performing misoperation of another push rod 4
at the time when the user operates a push rod 4 of one of
two eject mechanisms arranged in two steps, that is, upper
and lower steps, if the push rod 4 is projected from the
first projecting position to the second projecting
position and is pushed to the pushed-in position, the
pushing force of the first transfer pin 15 is transferred

only to the second transfer pin 16 tracing the inside of



$110% & ()-fii FKGKHKI kVK] k~_ @L10% & ()-"110% & ()- 10\ 10\
10\y, :110% & ()-!, ' 10%PP& ()-@, '10% & ()- @ .
] kel | pppppp~_@MLO% 0&' ()-!10% 0& ()- 10° 10" 10" YL! 10% &' Apyil "2002

10%4H& ()

10% o&

-3 10% & ()-3 pgqttuuuudYNC 10'/ 10'/ 10'/s0!'10% /& ()-S..
()-"110% o0& ()-9g1l0% o0& ()-yM 10% o0& ()--uvv=zoz{{{{aVK@ 10t

1
to
(8]

|

the circulative cam grocove 11, and che drive plate 13 is
not moved by the second transfer p:n 16, and hence, it is
possible to keep the insertion stzte with canceling the
discharging operation of the IC card 1.

In addition, in the above-mentioned embodiment, the
connector device in which two IC cards can be inserted is
exemplified and described, but the present invention can
be similarly applied to a connector device in which one,

three, or more IC card(s) can te inserted.
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1. A connector device for an integrated circuit (IC) card
comprising a frame for insertably supporting the IC card,
and a push rod attached to said frame, said push rod capable
of being set to a pushed-in position, a first projecting
position and a second projecting position, said push rod
being at the pushed-in position during the time of inserting
the IC card and said push rod 1s moved to the first projecting
position by a first push operation of said push rod, the IC
card capable of being discharged by a second push operation
of the push rod from said first projecting position, wherein
said push rod is capable of being moved from the first
projecting position to the second projecting position by
pulling said push rod when said push rod is at the first
projecting position, and wherein discharging of the IC card
is canceled and an insertion state of the 1C card 1s kept when
said push rod 1s pushed to the pushed-in position from the
second projecting position.

2. The connector device for an IC card according to claim
1, further comprising first and second transfer pins, and a
dnve plate that can reciprocate, wherein said push rod is
held at the pushed-in position with said first transfer pin and
discharging and discharge-canceling of the IC card is per-
formed by cooperation of said first and second transfer pins,
and said dnive plate.

3. The connector device for an IC card according to claim
2, wherein a mounting plate is provided on said frame, and
using the mounting plate, said push rod and said first and
second transfer pins are mounted.

4. The connector device for an IC card according to claim
3, wherein an elastic member that i1s cut and raised is
provided in said mounting plate, and said elastic member
elastically presses said first and second transfer pins.

5. The connector device for an IC card according to claim
2, wherein said first transfer pin faces said second transfer
pin and said second transfer pin faces said drive plate when
said push rod is at the first projecting position, said first
transfer pin moves said second transfer pin and said second
transfer pin moves said drive plate if said push rod is moved
to the pushed-in position with push operation in the state of
said push rod being at this first projecting position, and the
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first projecting position to the second projecting position,
movement of said drive plate due to movement of said
second transfer pin is not performed, and then, discharging
of the IC card is canceled.

6. The connector device for an IC card according to claim
5, wherein a mounung plate is provided on said frame, and,
said push rod and said first and second transfer pins are
mounted using the mounting plate.

7. The connector device for an IC card according to claim
6, wherein an elastic member that is cut and raised is
provided in said mounting plate, and said elastic member
elastically presses said first and second transfer pins.

8. The connector device for an IC card according to claim
5, further comprising a circulative cam groove, wherein said
second transfer pin traces said circulative cam groove in one
direction, wherein facing of said second transfer pin to said
drive plate is canceled by said circulative cam groove when
the push operation is performed to said push rod at said
second projecting position.

9. The connector device for an IC card according to claim
8, further comprising a heart-shaped cam groove connected
to said circulative cam groove, and a linear long groove
connected to said circulative cam groove, wherein said first
trapsfer pin traces the inside of said heart-shaped cam
groove in one direction, said drive plate is located inside said
linear long groove, and said drive plate projects into a
moving area of said second transfer pin.

10." The connector device for an IC card according to
claim 9, wherein said first and second transfer pins each are
constructed with a U-shaped maternial having an upper
section and folded sections formed in both ends of the upper
section, first and second projecting sections are provided in
said push rod, the upper section of said first transfer pin is
made to contact said first projecting section and the upper
section of the second transfer pin is made to contract said
second projecting section, one end of one side of the folded
section of said first transfer pin is engaged with said heart-
shaped cam groove and one end of one side of the folded
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section of said second irapsfer pin is engaged with said
circulative cam groove, and said first and second transfer
pins are elastically pressed between said folded section of
said first wransfer pin and said first projecting section., and
between said folded section of said second transfer pin and
said second projecting section.

11. The connector device for an IC card according to
claim 10, wherein said first and second transfer pins that are
U-shaped have said folded sections that are formed at the

same length.



