; | me3eqa2g”$(6T2C1 5 April 2002 - BACKGROUND OF THE | NVENTION 1. Field of
the I nvention The present invention relates to a connector device. provided
i n' equi'pment used by drawing and inserting an I C card, and 5Apﬂb2Q(§)7(:ul ar,

to an eject mechanismfor discharging an IC card that is inserted. 2.
Description of the Related Art Usually, connector devices each are
schematically constructed with conprising a pin. header section

mul tiple pin contacts for connecting to socket contacts in a uwmﬁmwmmmmmk

| ocated in a pin housing, a frane guirdilng the IC card at the

and insert, an eject nechanismfor discharging fromthe pin contastig the |IC
card that is inserted, and the |Iike, and connector devices where a pin

housi ng and a frame are nolded in one piece are also well-k

t he connector devices w dePNNEERIR REGIEE tFoR el € HAARRr e conmmmm IMW Imlm"
push rod that is held on the external side of the frame so thatﬂmmo*

reci procation notion along the direction of drawing and inserting the IC
card can be erforned and an _eject bar rotatably supported on the frane or
the pin hGRGKRRO Qﬂﬂj Fr T VVANTERA of the eject lever is engaged with the

push rod. A 2 .connector device providing such an eject
nechanlsnﬁhasP&é%%' of A0 rventid

The present invention relates to a connector device
provided in equipment used by drawing and inserting an IC
card, and in parﬁicular, to an eject mechanism for
discharging an IC card that is inserted.

2. Description of the Related Art

Usually, connector devices each are schematically
constructed with comprising a pin header section where
multiple pin contacts for connecting to socket contacté 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 thé pin contacts the IC
card that is inserted, and the like, and connector devices
where a pin housing and a frame are molded in one piece
are also well-known.

Hitherto, the connector devices widely adopted are
those that are constructed with a push rod that is held on
the external side of the frame so that reciprocation
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 push rod. A



- di sadvantage that, if the push rod is pushed in when the I1C card is
inserted, the I C card can be easily drawn with fingers by a hook section of
the ej éct lever, rotating with interlocking with this push &8aril 20&hing the
IC card to the near side, but since the push rod projects to the near side,
the push rod is erroneously operated against user's intention during the
time of connecting the IC card. Against this, a connector device disclosed
i n Japanese Unexamined Utility Mdel Publication No. 6-13072 conprises
first and second transfer levers perfo2ntng |ink connection between a push
rod and a slide plate, a third transfer |ever attachable to and detachable
fromthe second transfer |ever pivoted by the first transfer lever, and a
heart - shaped cam mechani smthat can | ock the push rod at pushed-in and

proj ect i ngopeSCtiognsleVEGet ey idi®de SHEEcBOr edegitc @eichapdsgt hast ed so t hat
a pushing force may be selectively transferred to the slide plate according
to a proj 8dEPOV3aTEER TPt hd il PoGh TRGs 1si RuUsheér tirnghehe the card,

al though the third transfer |ever does not engage with the second transfer

| ever and Xh&E3FHsH Sr d8SES &4 t P epdSh &GP SpBsiPEi RS iy CRewpuh thod i s
further pulled to .the near side after %%%ieqting t he push rod by the

proj ect i n§PESEE &Y By "ORE KEST-OShE e SIRGH 1e¥662 Fo3atdRH mechani sm

et Ton BN TRl B o RS bl h LR SAONGL LN Shel SXCLaZh 11T

posi ti on. ﬁgnce, h™rod 1S presse push posi tion

in this St ?heta%aEU%Eh%g %%&f%i%%e}%ﬂ@s EEEEQOHOgEPEe%EEd%OD%%Ee through

t
each trans?% | ever, and the slide plate es th card to the near

si de. Thepghor @ g, it?xep%%%ihblx%dt Q sPee¥eRkolisI W eaieOhgehgsRUsh rod by
t he push rod being | ocked at the pushed-in position when the IC card is

inserted ardrbei ngtenAieet adraRlky tMaer itle olfCceanddting sehanrged. In this
manner, according to the connector device disclosed in the above-nenti oned
publ i cati eardsi nce the push rod can be | ocked at the pushed-in position
during the tine of connecting the LC card, it is possible to prevent

m soper ati on ofAgehiespushisod aaganmer togedey iicet ditsicdwseldovwaver, since the
pushing force of the push rod is selectively transferred to the slide plate
i n dependérpengsepbseread nefl Uid Litye dodedn el ilcavdion Nonk ®oAd@di2ed, this
connector device has a problemthat such a transfer mechani sm becones

conpl i cat E@™RAd SRS KdBiSIt Bpd FeseseniirPRG fied LeNersd PeSHvMRRYIOr 1THE

| NVENTI ON The connector device of .the present inventi.on has a
connectQOn etween a push rodpand a lede 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 lock the push
rod at pushed-in and projecting positions. Further, thé
connector device 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 third transfer
lever does not engage with the second transfer lever and
the push rod is at the pushed-in position, if the push rod
is further pulled to the near side after projecting the

push rod by the projecting position by the heart-shaped



franme, insertably supporting an IC card, and a push rod 5 April 2002 - 4
‘capabl e -of reci procati on between a pushed-in position and a praqjecting '

posi tion, the connector device where the push rod is at th

& AREHERNZ 1

position during the tinme of inserting the IC card, the push rod noves to
the projecting position by a first push operation of the push rod in this
state, and the I1C card is discharged by a second push operation of the push
rod at this projecting position, the connector device conprising a

heart -shaped cam groove, a transfer piMthat is attached to the push rod
and noves al ong the heart-shaped cam groove, a novable drive plate, and an

eject arm wherein the drive plate is noved by the transfer

p

in contacting

the drive plate during the noving process of the push rod at the projecting
posi tion teRT HECPRAMELT i ntifosthiich TIRRSTRr chrised $Y9RFRS setdhdtfush
operation duri%? t he t%ne of inserting the IC card, and the IC card is
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construction, | onnector device has the cons I On

he drive plate
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5 April 208 -1 caHFOONS HE Hdtr tdeadr i Vendl@E8cd S {orf@dydds i frane,

to prevent misoperation of the push rod by the push rod

being locked at the pushed-in position when the IC card is

inserted and being projected only when the IC card is

discharged.

In this manner, according to the connector device

disclosed in the above-mentioned publication, since the

push rod can be locked at the pushed-in position during

the time of connecting the IC card, it is possible to

prevent misoperation of the push rod against user

's

intention. However, since the pushing force of the push

rod is selectively transferred to the slide plate in

dependence on postures of the three transfer levers link-

connected, this connector device has a problem that such a

transfer mechanism becomes complicated and workability in

assembling is lowered.

SUMMARY OF THE INVENTION

The connector device of the present invention has a

frame, insertably supporting an IC card, and a push rod



this long groove and the heart-shaped cam groove are serially provi ded t he
drive plate projects inside a noving area of the transfer pin, and t '
eject armis driven with a reciprocating notion of the dHV@ﬁﬁ’I”h?@ozthe
drive plate is at the position inside the noving area of the transfer pin
at the time of inserting the IC card, the drive plate is not driven by the
transfer pin at the tinme of the first push operation of the push rod, the
drive plate is noved by the transfer pin contacting to the drive plate

t hrough the second push operation in-tHe state that the push rod is at the
projecting position, it is possible to securely contact the transfer pin
with the drive plate. Mreover, in the above construction, if a flat spring
is provided between the push rod and transfer an end of the transfer
pin is i n&GRIRYS b %?"?fo‘?reocd?rtjt% $HeLhrd r%P%{?Féij alrhd?%sbtflqrh@rﬁ%sh rod,
and the push rod is. sandw w Ct hed at,_.a fol ded ortgéa I‘OVI ded Hl the fl at

spring, it® |%r°pb%%YJBT% Bt ORI ('S SRS %n &g a%sii‘ S i with a
cam surface f. the er%aét ég@eo(@c& ﬂ,&ove drﬁ?f%“ft S@fﬁé‘% but also to
ro r

easily at tac Jt%eaifla prl ng on the pus er for e, fthe connect or

devi ce of t ﬁqhé ([ergéxqp I&@a&%}pe&?}&)rod o a tg}@é has a frane,

|nsertably suppo ng an 1C card 5 April 2002 - 6
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 projecting
position, the connector device comprising a heart-shaped
cam groove, a transfer pin that is attached to the push
rod and moves along the heart-shaped cam groove, a movable
drive plate, and an eject arm, wherein the drive plate is
moved by the traﬁsfér pin céntacting the'drive plate
during the moving process of the push rod at the
projecting position to the pushed-in position that is
caused by the second push operation during the time of
inserting the IC card, and the IC card is discharged by
driving the eject arm by the drive plate. By means of
construction like this, it is possible to simplify a
pushing force transfer mechanism between the push rod and
eject arm and to increase the workability in assembling
because it is possible to operate the drive plate and
eject arm with using movement of the transfer pin tracing
the inside of the heart-shaped cam groove.

Furthermore, in the above-mentioned construction, if

the connector device has the construction of that a long



of reciprocation at a pushed-in position and a projecting position, and

di scharges the I C card, the connector device wherein a novenent gui de
portion for the I1C card is provided inside the frane, a hedtfpPH cam
groove is provided outside the frane facing to this novenent guide portion,
and the push rod is driven along the heart-shaped cam groove. By providing
t he novenent guide portion for the IC card and the heart-shaped cam groove
separately in both sides of the internal and external sides of the frane
like this, it is possible to realize-ni"i-aturization. In addition, the
present invention can be also applied to a connector device correspondi ng
to a single card. However, the present invention is nore effective in case
the present invention istﬁgglied to _a connector device that corresponds to

a plural i 9F Ve SHL LY iy mhatsy i st gditle 55814 ons i nsi de
the frame,_,quiding a pluralit f 1 C cards, an ush rods outside the
frane, sepﬂ%ﬁ g]ﬁfg%l c?%’regiaﬁﬁyttﬁée I}@acrgzr_fz‘.apﬁ?g ROV i on has
advant ages 8s, « scrirboq’dié)e ov;&.hel A sonnect or devi ce that, has a frane,

i nsert abl Y €Uphort iMg an 1C card, > and & push F&F Capabi ¥ 8t reci procat i on

bet ween a pysf 'eir[]aaﬁ%?fiogjhoen ta&q‘%%?éﬁ‘“ iar}}qi p&sé Eeijgendt tahrem cQnnect or

.devi ce where the pus Is at t €d-1n posi n durlngs’[he time of

5 April Z%V&{]%ﬁr@ﬂ p:Y) rt&ﬁﬂr%c%l%g %hﬁci%*b{ 0&1@8&%\%& Opltapcee, the
drive plate is at the position inside the moving area of
the transfer pip at the time of inserting the IC card, the
drive plate is not driven by the transfer pin at the time
of the first push operation of the push rod, the drive
plate is moved by the transfer pin contacting to the drive
plate through the second push operation in the state that
the.push rod is at the projecting position, it is poséible
to securely contact the transfer pin with the drive plate.

Moreover, in the above construction, if a flat spring
is provided between the push rod and transfer pin, an end
of the transfer pin is inserted iﬁto a hole of the flat
spring and a hole of the push rod, and the push rod is
sandwiched at a folded portion provided in the flat
spring, it is possible not only to securély engage the
transfer pin with a cam surface of the heart-shaped cam
groove by a flat spring, but also to easily attach the
flat spring on the push rod.

Furthermore, the connector device of the present
invention is a connector device that has a frame,

insertably supporting an IC card, and a push rod capable



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 projecting position, if the connector device cdﬁﬁﬂr €303
heart - shaped cam groove, a transfer pin that is attached to the push rod
and noves al ong the heart-shaped cam groove, a novable drive plate, and an
eject armand is constructed so that the drive plate my be noved by the
transfer pin contacting the drive plate during the noving process of the
push rod at the projecting position to&he pushed-in position that is
caused by the second push operation during the time of inserting the IC
card, and the IC card nay be discharged by driving the eject armby the
drive pla i ossible to sinplify a pushing force transfer nechanism

t t
bet ween tffgf pﬁ%"h”? PPk Ect® & T BT eEe 3E St RAFIEHRE i n
nbl i be, it is.. ible t t he .dri | at d ej ect
with usi ngFovertl B CHETIRRT SO nu ity the TGOS dhece
heart - shapwqge%%air'% ol qpo\épﬁméznutrt .rag)rpedr difor;[ hf%rgqrg?eecf@rcféjeanicse has t he

construction hat ong oove “gui di ng ive plate is forned in the

frame, this done.or gauaandd e digar te SAMAOWE, |5 58/d ald v

provi ded, Ive plate projects inside a noving area the transfer

pin, and the i hdWids202%he Frafl S&cBdNis HiyebMddha Jsdr ocating
notion of the drive plate, the drive plate becones at the position . inside

the movi nggrea®f ddie tHansfa R & dhedd Ly i asertd e tdhedda card,
the drive plate is not driven by the transfer pin at the tine of the first
push oper atdwnymdodde mishhrodidide thd weymaire: | guimy gsbbyi drhesdr ansf er
pin contacting to the drive plate through the second push operation in the
state thatthdelpusdrd gohd stred hdwer tprdjagsid npnpasidoon, segarastgiossihl e to
securely contact the transfer pin with the drive plate. Mreover, if a flat
spring is provisietkbarfvgdre tintgueshl randl antarreisfevdes mf arherfdrasfe t he
transfer pinis inserted into a hole of the flat spring and w hole of the
push rod, &t tHe Husht ricd RS Sidhdni fcheaH 28 et Yoraa 6P pr ovi ded i n
the flat sprin it is possihle not only to securely engage the transfer
pin with a camSuriHteidi" t HEh T Hapety Lam Yt By € flat spring,
but also to asi%/y attach the flaé Spri ng on t he cP;ush rod. Furthernore, in
t he connecal‘%ﬁ 1096 iTCOe athca(%nrheacstoar evice rresponding to a single

card. However, the present invention is more effective in
case the present invention is applied to a connector
device that corresponds to a plurality of cards and has a
plurality of movement guide portions inside the frame,
guiding a plurality of IC cards, and push rods outside the
frame, separately discharging the IC cards.

The present invention has advantages as described
below.

In a connector device that 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 where the push

rod is at the pushed-in position during the time of



- frane, insertably supporting an IC card, and a push rod capabl e of

reci procation between a pushed-in position and a projecting position, the
connect or device discharging the IC card by push operation%ﬁﬁpﬂh%pQﬁBh rod,
if the connector device is constructed so that a novenent guide portion for
the IC card may be provided inside the frane, 5 April 2002 g _ a
heart - shaped cam groove nay be provided outside the frame facing to this
novenent gui de portion, and the push rod may be driven along the
heart-shaped camgroove, it is possiblé to realize miniaturization by
provi di ng the novenent guide portion for the IC card and the heartshaped
cam groove separately in both sides of the internal and external sides of
the common franme. BRI EF_DESCRI PTION OF THE DRAWNGS Fig. 1 is a top view
showi ng al8e8Eding itheelfi R§TIn tRecRMEN APE §°885n58tgpedevice. accor di ng
to an enbodi nent of the Eresegt i nyention; S ataop vieM/sRomﬁng a
¥hPng

state of BEPAGSISE BPEEL1HBt 8¥hPn lﬁﬁtléhéglgbﬁgéhf Re °forR&cPEFdevi ce;

Fig. 3 7s 8598 heW 9h.20 eLggt MBChANLITP19V e harged by a
second push operation of the push rod at this projecting
position, if the connector device comprises a heart-shaped
cam groove, a transfer pin that is attached to the push
rod and moves qlong the heart-shaped cam groove, a movable
drive plate, and an eject arm and is constructed so that
the drive plate may be moved by the transfer pin
contacting the drive plate during the moving process of
the push rod at the projecting position to the pushed-in
position that is caused by the second push operation .
during the time of inserting the IC card, and the IC card
may be discharged by driving the eject arm by the drive
plate, it is possible to simplify a pushing force transfer
mechanism between the push rod aﬁd eject arm and to
increése the workability in assembling because it is
possible to operate the drive plate and eject arm with
using movement of the transfer pin tracing the inside of
the heart-shaped cam groove.

Furthermore, if the connector device has the
construction of that a long groove guiding the drive plate
is formed in the frame, this long groove and the heart-
shaped cam groove is serially provided, the drive plate

projects inside a moving area of the transfer pin, and the



- in the connector device; Fig. 4 is an exploded schematic di agram of .t he

ej ect mechanism Fig. 5 is an explanatory diagramof a heart-shaped: cam
groove! Fig. 6 is a devel opment showi ng a cam surface of th8 Amhe008haped
cam groove; and Fig. 7 is an explanatory di agram of operation of the eject
mechanismin Fig. 3. 5 April 2002 - to DESCRI PTION OF THE PREFERRED
EMBODI MENT Wth an enbodi nent being described with reference to a draw ngs,

Fig. 1 is atop view showing a state of8

eject arm is driven with a reciprocating motion of the
drive plate, the drive plate becomes at the position
inside the moving area of the transfer pin at the time of
inserting the IC card, the drive plate is not driven by
the transfer pin at the time of the first push operation
of the push rod, the drive plate is moved by the transfer
pin contacting to the drive plate through the second push
operation in the state that the push rod is at the
-projecting position, it is possible fo securely contact
- the transfer pin with the drive plate.

Moreover, if a flat spring is provided between the
push rod and trénsfer pin,'an end of thé transfer pin is
inserted into a hole of the flat spring and a hole of the
push rod, and the push rod is sandwiched at a folded
portion provided in the flat spring, it is possible not
only to securely engage the transfer pin with a cam
surface of the heart-shaped cam groove by the flat spring,
but also to easily attach the flat spring on the push rod.

Furthermore, in the connector device that 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 discharging
the IC card by push operation of the push rod, if the
connector device is constructed so that a movement guide

portion for the IC card may be provided inside the frame,



inserting an.1C card into a connector device according to an enbodi nent,
‘Fig. 2 is a top viewshowng a state of being just after the IC card is
det ached from the connector device, and Fig. 3 is a top vi EnAPrilad02j ect -
mechani sm Further, Fig. 4 is an exploded schenmatic di agram of the eject
mechanism Fig. 5 is an explanatory diagram of a heart-shaped cam groove,
Fig. 6 is a devel opnent showi ng a cam surface of the heart-shaped cam
groove, and Fig. 7 is an explanatory drawi ng of operation of the eject
mechani sm As shown in Figs. 1 and 2,-the connector device for |IC cards
according to the enbodi nent are mainly conposed of:. a pin housing 2
press-fitting and fixing nultiple pin contacts for connecting to socket
contacts (any of themare not shown) in the TC card 1, in _predeterm ned
arr angener®® ;Neaph Fhaped reaRsIBOPAt MRE PP xeHOBRIE@f Pubabdei BRe si des of
t he housi ng 2 anﬁ gui des the IC card fromboth sides in the cross
directi on; TP PUshPT W 4 At tRERSICYINYRE BF1FE aRRE RO andn@ntef et Shr m 5,
first and second rotﬁéion arn16 an%? t hat arewg)i ot ed b%/ t he pin housing
2,- an ej ectOTERMANPEnT WhY &R T5°RF oUi aede et AP Eh e PlisHE POU 4 Ahd Ehe
eject arm 1]l b L bed. Fo_ .25 ril _2002.- 1 In the pin
. housi ng 2,5% ??i;\éf %%iﬁ%?gfgéaﬁﬁgﬁégég%ﬁ tls%?n P O‘é%el%?o%/]?%ed at a :
pr edet er m n - i ec | Sar t supported by
RAb AR GO penti o L8 BhECICAMA hal phalAbLY,

the first spind I'n IS eject arm a conmuni cation a and an

engagi ng sgeihom éana%leoé@é NBha AR 1€ £NYSGH NY: EST & ONLRD Pﬁ@%}l.exgéi? to the

outside of the frane The first rotation armo6 1s also ratata

support ed dna tdiecSphad! £i dos and en&atshndh €ELaR@. for pushing out the IC
card and a tongue piece 6b projecting inside the communi cation hol e 5a of

the eject arm5 are formed. The second rotation arm7. is ratatably
supported by the second spindle 9, and a catch piece 7a for pushing out the
| C card arBREER dPERERPPELEN 70F pPidl eRRAWINGSISI de t he conmuni cati on hol e 5a
of the eject arm5 are formed. Wth construction of the eject nechanism

bei ng descri bedih- deths |2 viieth viedereheeing & gtatg ob snsetthomghnt he
connéctor device shown in the enbodi ment can accept two | C cards 1 al ong
gui de gr oo¥esSaE tHAtC AVECIRIRF S p e vHSe rACEP BRI NI hEP #13, eBPPLPPRRT st ep
and a lower_step and are forned on inside surfaces of both franmes 3, and
conpri ses ‘T%trb%sﬁFF‘?%%‘%t AR 8thar gi ng these two 1 C cards, functions

and construction. of both push rods 4 are. fundanentally the sape, and hence,
one si de of pu%lg}'odffsanag ?‘f% Bt SARTHARI 3nT %T‘ ‘Bg AR5 i HEET bel ow

(Fig. 4 alsn Shoyse O ¥nPMen Stde Qg PESHN T 0 A0G.BLEEL - BENADL ST -

Fig. 3 is a top view of an eject mechanism provided
in the connector device;

Fig. 4 is an exploded schematic diagram of the eject
mechanism;

Fig. 5 is an explanatory diagram of a heart-shaped
cam groove;

Fig. 6 is a development showing a cam surface of the
heart-shaped cam groéve; and

Fig. 7 is an explanatory diagram of operation of the

eject mechanism in Fig. 3.



5 April 2002 - 12 The push rod 4 has a handle 4a at one end, and is held

"so’'that the push rod 4 can reciprocally nove along the draw and insert

dirrections (arrows i and ii in Fig. 3) of the IC card 1 by 2ApibRee2i ng
section 3b provided on an outside surface of one side of frame 3. Although
the push rod 4 is always .pressed to the draw direction (an arrowi in Fig.

3) of the ICcard 1 by a coil spring 10, a noving anount to the direction
is restricted at the projecting position in Fig. 3 by the stopper piece 4b
contacting with a nounting bracket 11 ¥9xed on the frane 3. An end of a
transfer pin 12 having an L-shaped operating section 12a at another end is
rotatably supported by a hole 4c of the push rod 4, and this transfer pin
12 is pressed toward the outside surface of the frame 3 by the flat spring

13 engagedTRAPRHE S I(PE ddiEy PREFFRGHD SHRIMENE gr oove 14 is provided in
the outside surface of the frame 3, and an operating section 12a of the
transfer pin 12'EiyddeLTHAN N s Ry dssirs iped ag @hawmfanemegEo 5 and 6,
this cam A o0ve 14 g_as alpl.ural [ tqy of. cam surfaces A to E whose heights are
di-f f er ent CT&Nd e Sp&ratti AF SedtTRor 1B PR & &1SF& YPin 12 traces

t hese cam.surf S t to the direction sho by arrows in Fig. 5. In
addi ti on, lzlléfrrﬁc\c}glgpégt Ce')[Cllzga%sd hel'® &n Ci%‘é]eoctjsctosr;ﬂlglee sllfﬁa?é:éiod:fjltnﬁeqpr ane 3 so
that the drJ r eci;pr ac .Qn dr i_n t 5 April
2002 - 130U T O ar TG 1 ard TP et ey et o 15a fol ded

in this dposplale HFdes ithEeriedd Ad M dR s GRouR3C engraved in

the outside surface of the frame 3. This |ong groove 3c and the cam surface

D of the camn@caorte dbdidke lindearily, oonred abp andd e BLeijWig section
15a of the drive plate 15 reciprocates between these |ong .groove 3c and

“cam sur f agecRarBunt.heFuraheer)gagigng 4halse akblexpS dae@V isde@dmar itthe drive plate
15, and the engagi ng section 5b of the eject arm5 passes through the frane
3 and engddegnant it Hhecrgagitngeoblamikoly o6fig.hé drd we pxatlenktory

diagram of a heart-shaped cam groove, Fig. 6 is a‘

development showing a cam surface of the heart-shaped cam

groove, and Fig..7 is an explanatory dra&ing of operation

of the eject mechanism.

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 pin

contacts for connecting to socket contacts (any of them

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

arrangement; a pair of frames 3 that is fixed on left and

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

both sides in the cross direction; a push rod 4 attached

to one of frames 3; and an eject arm 5, first and second

rotation arm 6 and 7 that are pivoted by the pin housing

2, an eject mechanism which is provided between the push

rod 4 and the eject arm 5 and will be described later.



In the.connector device constructed like this, if the ICcard 1 is not
inserted, the -push rod 4 is pushed to the direction shown by an arrow i in
Fi'lg. 3 and is held at the pushed-in position in the figurebAprik3Q02 ti me,
as shown in Fig. 7A, the operating section 12a of the transfer pin 12
engages with the camsurface B of the camgroove 14, and the push rod 4 is
stably held at the pushed-in position by a tensile force of the coil spring
10 and the transfer pin 12 engaged with the camsurface B. As the IC card 1
is inserted along the guide groove 3a éfl the frane 3, the IC card is
pressing pin contacts of the pin housing 2 into its own socket contacts as
the I1C card 1 going to the pin housing 2 presses the catch pieces 6a and 7a

of the first and second rotation arms 6 and 7, =~ 5 April 2002 - 14 and
hence, the | C caPdt2epBEBrBRUFANG tonl BEESTNSRIPALA 8t ard AnSHFPeR the IC

card surely contacts to respective pin contacts by_inserting the ICcard b
a predgterﬁpﬁggagn%uﬁfg Pﬁogﬁé?ég?ﬁg% gFﬁgﬁt?ﬁﬁl?g?ggaPpt%P of"a?f"'6 and Y
Pirer CspinifetAraedblenate 8 b SR Yy RS B KR et on 0

and "secon splnhfe

Lhese rolaLhoRadels 6 0dedsLocLapsiahs ef Lonhle; eLect alm 2 yla gl ink

. portion of e tongue plece bb ahd™ the comunicati o

ej ect arm gnrahghg§sngbout+ibg gﬁrgf?s?%gg%§,889§ @héoggé%§$?%haft,, and the

drive plate 15 nmoves™to the front o rane 3 wthi cking with

that. Owi ngeteibhi sb gﬁoza@w@ t8 £hE. odthi@bt HpUGRt BEaRECEI Vifige SECti ON
15a of the drive plate 15 noves fromthe | ong groove 3c to the cam surface

D of the camrgtopyeatdonthemoperathngo seathoabilpas@ppbhectirgpstes pin 12
engages with the cam surface B. Hence, the receiving section 15a does not
contact tospheddpeBatandg secttchn dPace abd fherghehengi butstkeptcfor the
push rod 4 to be held at the pushed-in position during the |IC card bei ng

i nserted. Agufinsndt hi §ongwe chbece heb | Krepedting disshdegedefrom t he
connector device, first, the gush rod 4 held at the pushed-in position is
pushed for@@FEVNAGATIAR BRGNS oFi ghe 1ejewe dandf eara 66rme@- puBherod 4 is

projected at the rojecting gosition. In this case, if the push rod 4
: second rotation arm 7 is ratatably supported by the second

spindle 9, and a catch piece 7a for pushing out the 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 refereﬁce to Figs. 3 to 6,
although the connector device shown in the embodiment can
accept two IC cards 1 along guide grooves 3a that have two
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 that discharging these two IC
cards, functions and construction of both push rods 4 are
fundamentally the same, and hence, one side of push rod 4
and its eject mechanism will be described below (Fig. 4

also shows only one side of push rod and eject mechanism).



5 April 2002 - 15 at the pushed-in position is pushed to the direction
shown by an arrowi in Fig. 3, as shown in Fig. 7C, the operating section
12a of the transfer pin 12 noves to the cam surface B of tHeAREMADove 14
to the camsurface A and noves fromthe camsurface Ato the camsurface D
t hrough the cam surface E by the tensile force of the coil spring 10,.and
hence, as shown in Fig. 7D, the push rod 4 noves to the direction shown by
an arrow ii in Fig. 3, and projects to the projecting position. Also in
this time, since the operating sectionl42a of the transfer pin |2 does not
contact to the receiving section 15a of the drive plate 15, the operating
section 12a faces the receiving section 15a in the camsurface Dif the
push rod 4 nov to the projectin osition, If the handle 4a of the push
rod 4 is pushegﬁ-feo R4y iorée)c'fi %ngmd@f t4fe &l (B ienh B 1% after the
push rod i 0j.8Ct to the projectin osition, as shown in Fig. 7E,
t he opera?‘lér%gsgd %{aoctﬁ%oarf%a"éa cﬁust%hercfdra S %%%qasué’nd@’&d A9 t he cam
surface Bf{O0mLNe G SivdAce; t am groove 14 through the _cam
surface C. Hence, the plﬁg% rogjl%e:gst%%%dqggéiqjﬁsatl W PusHEd ¥t -pSsi ti on.
In that tigre.crel nee dher apesatd g SRt tagt to and press the
recei ving section 15a of thgadr?%g%plafggﬁ%gﬁﬂﬁgﬁb%#%énﬁ?gggggOphaﬂhich t he
oper at i ng csegiiden sldFefe ¥ ARGl d¥ Frkdnd @Ves ABURe +HaMSukf ace D
the 5 April 2002

rod 4 is always pressed to the draw direction {an arrow 1

in Fig. 3) of the IC card 1 by a coil spring 10, a moving
amount to the direction is restricted at the projecting |

- position in Fig. 3 by the stopper piece 4b contacting with
a mounting bracket 11 fixed on the frame 3. An end of a
transfer pin 12 having an L-shaped operating section 12a
at another end is rotatabl? supported by a hole 4c of the
push rod 4, and this transfer pin 12 is pressed toward the
outside surface of the frame 3 by the flat spring 13
engaged on the push rod 4.

A heart-shaped cam groove 14 is provided in the
outside surface of the frame 3, and an operating section
12a of the transfer pin 12 engages with this cam groove
14. As shown in Figs. 5 and 6, this cam groove 14 has a
plurality of cam surfaces A to E whose heights are
different, and the operating section 12a of the transfer
pin 12 traces these cam surfaces A to E to the direction
shown by arrows in Fig. 5. In addition, a drive plate 15
is held on the outside surface of the frame 3 so that the

drive plate 15 can reciprocate along the draw and insert




- 16 eject arm5 engaged by the drive plate 15 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 AipriEZWZ)n, as
shown by a two-dot chain line in Fig. 2, the press fit of the socket
contacts of the IC card 1 and the pin contacts of the pin housing 2 is
rel eased. Hence, it is possible to easily discharge the IC card 1 fromthe
connector device by picking the front of the IC card 1 between fingers in
this state and drawing it. In additiony3in the above-nentioned enbodi nent,
the connector device in which two | C cards can be inserted is exenplified
and descri bed, but the present invention can be simlarly applied to a
connector device in which one, three, or nore |IC cards) can be inserted.
5 April 2Q02reddiddfidl the ACUWETIDS deuce tdwdihasy addarsn igmsertably
supporting an I C card, and a push rod capabl e of reciprocation between a
pushed- i n fEsddd oin attdi @ qarioregilidige POSiid oihsdieed onnesttie dedrice where
the push rod is at the pushed-in position during the time of inserting the
| C card, tdwogpushBa cchgmaresd tin tttee profeicte ngupisid i@h thye af famest3 push
operation of the push rod in this state, and the IC card is discharged by a
second pusthioherend grafve he push thol cam thisfarojkotf ngheosint i on, the.
connector device conprising: an eject armfor discharging said IC card; a
hear t - shapgEtP R el §ravsy et inearlgnsFerngited haind sth tereridving sai d push rod
and noves al ong the heart-shaped cam groove in accordance with a
reci pr ocatS¥EFEHRR i it Af SHi “‘S‘ds‘?? R te It inRC iR temtPs&'eeibabl e of
reci procation and drives sai eeirgqc‘t armin accqordance with a reciprocating
t

moti on t her'¥oie TNt r M LS dhy FrHOVE Uit ng sai d drive
plate is fornmed. in said franme, this. |ong grqove, and sai d heart-shaped cam
groove ar & §819°419 yhoe|ca)1reov]‘|E’ZpedL AR %‘é]i%eé(;?’i’getq’p% aqrel‘bef cﬁaie%jiese]‘?srrfsiadjeéa movi ng

area of sai t?g%j | L W& i riz I i i t4 on
i nsi de thgér?reovél ng a%ga@o% sal dejtk%]aérl%f%}éjp%%&atf t "g Estisprrairasgso%;];atnrglgﬂgfﬂng the IC

card, saidyllipedd & &dd difaddshedebyersdi chdd s ol M gdhroughhd he first

push operation of said push rod, and said drive plate is noved by said
transfer pisfwoOPgBotd ngsto said drive .plate through the second push
operation of said push rod, whereby said eject armis driveh to discharge
said | C card. 2in Htee casmresitorr disar e annoftthngedd odled neHi s whief eitie a f | at
spring is provided between said push rod and said transfer pin, an end of
sai d transfercgid § sis nyer tiesdmtard a tiod eowdh sad 4 |8 mpshery andete hol e of
said push rod, and said push rod is sandw ched at a fol ded portion provided
in said fl&treprigy shown by an arrow i in Fig. 3 and is held at the

pushed-in position in the figure. In this time, as shown

in Fig. 7A, the operating section l1l2a of the transfer pin

12 engages with the cam surface B of the cam groove 14,

and the push rod 4 is stably held at the pushed-in

position by a tensile force of the coil spring 10 and the

transfer pin 12 engaged with the cam surface B.

As the IC card 1 is inserted along the guide groove
3a of the frame 3, the IC card is pressing pin contacts of
the pin housing 2 into its own socket contacts as the IC

card 1 going to the pin housing 2 presses the catch pieces

6a and 7a of the first and second rotation arms 6 and 7,



3. The connector device according to claim11, wherein a plurality of

novenent guide portions guiding a plurality of 1C cards respectively is .
provi ded inside said frame, and push rods discharging sai d 9 &pdla¢ -
separately are provided outside said frame. ~. The connector device
according to claim1l1, wherein the heart-shaped cam groove has a difference
in height that is formed in a noving direction of the transfer pin. 5

April 2002 -18 5. A connector device that has a franme, insertably
supporting an | C card, and a push rod T?ving a transfer pin and capabl e of
reci procation between a pushed-i.n position and a projecting position, and
di scharges the I C card by dr|V|ng an eject armw th a push operation of the
push rod, wherein a novenent guide portion for guiding the novenent of the

IC card in, d’?c? HdPEL ¢ 'xﬂﬂeadid ee i L Gndll sGhar 96 1861 1 Q0 d 1S RyPVI ded

i nsi de sai ranme, a t-shaped cam groove 1s provided outside the frame

facing to 4 se "Dy efRitn RHA PULFPHu AN, the, Pusts rad 4sSsgeRSd RFpcat ed
bet ween the pushed-in position and the projecting position using this

heart - shaped, Casm HOQY &y Wt dd1ecHd ansfeirPivy vese &l @it
heart - shaped cam prove. b. The connector device according to claimS5,

wherei n a gdudt j t yrof iy erend, gulirde: paid | ONss@uieh a8 éh plrad & idng of 1C
cards respectively is provided inside said frame, and push rods di sharging
sai d | C cazgtsorsdpedsed elon isrmproviatecto utrsinlet ddel f reseerse
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- G CE10%& i) tH Offfa € ) - ZhES (Yo TR (3s shown in Fig. 7B, although

the receiving section 15a of the drive plate 15 moves from

the long groove 3¢ to the cam surface D of the cam groove
14, the operating section l2a of the transfer pin 12
engages with the cam surface B. Hence, the receiving
section 15a does not contact to the operating section 12a,
and therefore, it is kept for the push rod 4 to be held at
the pushed-in position during the IC card being inserted.
Against this, in case the IC card is discharged from
the connector device, first, the push rod 4 held at the
pushed-in position is pushed forward, and, as shown in
Fig. 1, the handle 4a of the push rod 4 is projected at

the projecting position. In this case, if the push rod 4
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' by an arrow i in Fig. 3, as shown in Fig. 7C, the

operating section 12a of the transfer pin 12 moves to the

cam surface B of the cam groove 14 to the cam surface A,

and moves from the cam surface A to the cam surface D

through the cam surface E by the tensile force of the coil

spring 10,. and hence, as shown in Fig. 7D, the push rod 4

moves to the direction shown by an arrow ii in Fig. 3, and

projects to the projecting position. Also in this time,

since the operating section 12a of the transfer pin 12

does not contact to the receiving section 15a of the dfive

plate 15, the operating section 12a faces the receiving

section 15a in the cam surface D if the push rod 4 moves

to the projecting position.

If the handle 4a of the push rod 4 is pushed to the

direction shown by the arrow i in Fig. 3 after the push

rod 4 is projected to the projecting position, as shown in

Fig. 7E, the operating section 12a of the transfer pin 12

is engaged with the cam surface B from the cam surface D

of the cam groove 14 through the cam surface C. Hence,

the push rod 4 is held again at the pushed-in position.

In that time, since the operating section 12a contact to

and press the receiving section 15a of the drive plate 15

during the process in which the operating section 12a of

the transfer pin 12 moves from the cam surface D, the
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10% & () - 1owhrg dne im dbag' (.- the press fit of the socket contacts

of 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.

In add;tion/ 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 be inserted.
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moves to the pro;ectmo posmon by a first push operation of
the push rod 1in this state, and the IC card is discharged by
a second push operation of the push rod at this projecting
position, the connector device comprising: an eject arm for
discharging said IC card; a heart-shaped cam groove; a
transfer pin that is attached to said push rod and moves along
the heart-shaped cam groove in accordance with a recipro-
cating motion of said push rod; a drive plate that is capable
of reciprocation and drives said eject arm in accordance with
a reciprocating motion thereof; and a construction of that a
long groove guiding said drive plate is formed in said frame,
this long groove and said heart-shaped cam groove are
serially prov1ded and said drive plate projects inside a
moving area of said transfer pin

wherein said drive plate is at the position inside the

moving area of said transfer pin at the time of inserting
the IC card, said drive plate is not pushed by said
transfer pin through the first push operation of said
push rod, and said drive plate is moved by said transfer
pin.contacting to said drive plate through the second
push operation of said push rod, whereby said eject arm
1s dnven to discharge said IC card.

2. The connector device according to claim 1, wherein a
flat spring is provided between said push rod and said
transfer pin, an end of said transfer pin is inserted into a hole
of said flat spring and a hole of said push rod, and said push
rod 1s sandwiched at a folded portion provided in said fat
spring.

3. The connector device according to claim 1, wherein a
plurality of movement guide portions guiding a plurality of
IC cards respectively is provided inside said frame, and push
rods discharging said IC cards separately are provided
outside said frame.

4. The connector device according to claim 1, wherein the
heart-shaped cam groove has a difference in height that is
formed in a moving direction of the transfer pin.
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5 A connector device that has a frame, insertably sup-
porting an IC card, and a push rod having a transfer pin and
capable of reciprocation between a pushed-in position and a
projecting position, and discharges the 1C card by driving an
eject arm with a push operation of the push rod, wherein a
movement guide portion for guiding the movement of the IC
card in ap insertion direction and a discharge direction is
provided inside said frame, a heat-shaped cam groove 1s
provided outside the frame facing to this movement guide
portion, and the push rod is reciprocated between the
pushed-in position and the projecting position using this
heart-shaped cam groove, wherein the transfer pin moves
along the heart-shaped cam grove.

6. The connector device according to claim 5, wherein a
plurality of movement guide portions guiding a plurality of
IC cards respectively is provided inside said frame, and push
rods discharging said IC cards separately is provided outside
the frame.




