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

2. Description of the Related Art

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for guiding the IC card when it is inserted or withdrawn,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

Conventionally, widely employed eject mechanisms are
composed of a push rod_held on the outside surface of a
frame so as to reciprocate in the insertion/withdrawal
direction of an IC card and an eject lever turnably
supported by the frame or a pin housing with an end of the

eject lever engaged with the push rod. When the push rod



- 2- I's pushed in an I C card connector device provided with this type of
the eject nechanismin the state that the 1C card is | oaded, since the
claw portion of the eject lever which turns in association with the push
rod presses the 1 C card toward the operator's side, the operator can
sinmply.draw out the IC card with his fingers. However, this arrangenent
has such a drawback that since the push rod projects toward the operator's
side in the state that the IC card is |loaded, the I1C card is discharged
against the operator's intention by th2 erroneous operation of the

proj ecting push rod. Whereas, the I C card connector device disclosed
I n Japanese Unexam ned Utility Mddel Publication No. 6-13072 conprises
first and second transm ssion | evers which couple a push rod with a slide
pl at e t hr ough pughedk ira an FiG ¢ardasonnesitor Kdevdcenwpirenided: Wikhbl y
supported by the first transm ssion |ever and engaged with and di sengaged
from t he seduil ¥ynehaf ddioeiestemeghagnd sRedmnt thesg ERAtnEBBaAlFsm whi ch

can hold the push rod at_a push osition and a first proLectiﬁg position
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posi tion aﬁﬂ:té§%5'¥éé%ra the operator's side, the operator can
simply draw out the IC card with his fingers. However,
this arrangement has such a drawback that since the push
rod projects toward the operator's side in the state that
the IC card is loaded, the IC .card is discharged against
the operator's intention by the errgneous operation of the
projecting push rod.

Whereas, the IC card connector device disclosed in

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

transmission lever is not engaged with the second



transm ssion |lever is not engaged with the second

- 3- _transm ssion | ever. However, when the push rod is projected up to
the first projecting position by the heart-shaped cam nechani sm and
thereafter it is further pulled to a second projecting position on the
operator's side, the third transm ssion |lever is engaged with the second
transm ssion | ever at the second projecting position. Thus, when the push
rod is pressed in the direction of the push position in this state, the
press force is transmtted to the slide plate through the respective
transm ssion levers so that the slide plate presses the IC card to the
operator's side. Therefore, the I1C card can be prevented from being

di scharged against the operator's intention in such a manner that the push
rod i s hel g¢rahsiniesposhleoesrt i cHowbsvée, thkehCtbar gusks rodnihect ed and
projected up to the push position only when the IC card is discharged.

As descri bpgtogboted apctodthg fdrshepr@jeatingcpasdtion Hevikee disclosed in
t he above publication, since the push rod is held at the push position
whi | e t he heartashapedcopmncnechanhgmppofdethegesftorwhEnifhEUFENREd is

di scharged, the | C card can _be prevented frgnlbeing' dischar%ed agai nst the
oper at or ' sPHALEft tena FEFPREr ProjRehingePRELRiPBIoRs tREr BREHAEPY %rojected

regardl ess of . .
J side, the third transmission lever is engaged with the

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

As described above, according to the IC card
connector device disclosed in the above publication, since
the push rod is held at the push position while the IC
card is connected and projected only when the IC card is
discharged, the IC card can be prevented from being
discharged against the operator's intention. Further,
when the push rod is erroneously projected regardless of
that the operator does not desire to discharge the IC

card, the ﬁush rod can be held at the push position again



that the operator does not desire to discharge the IC card, the push rod
can be held at the push position again

-4- wi t hout discharging the IC card by pushing the push rod fromthe
first projecting position without pulling out it up to the second

proj ecti ng position, whereby the operability of an eject operation can be
| mproved. However, the above |IC card connector device has a problem
that an eject operation is troubl esone because it requires to performthe
operation three tinmes in ordinary eject4doeperation, that is, an operation
for projecting the push rod held at the push position up to the first
projecting position, an operation for pulling out the push rod |ocated at
the first prQLectin . position qg to the second projecting position and an
oper ation f&FCRRRE; ‘%’ggc?%’ég’p?%h e o reet tsy RushiNg st Ryl gjaskt i ng
position to the pusph position. Further, there still remains a problem

t hat when tg’é rbuglﬁergb‘%g REQHIRGRT WPHiiirn st thput Pulddnge @fd it

Mtenti on. Where Pl Sp6od Bitipetind oLttt itz Heanem osion'
the push r oSt THLeg eE A el S G B SRR Dl rod 1 5
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attitude of the
problem that an eject operation is troublesome because it
requires to perform the operation three times in ordinary
eject operétion, that is, an operation for projecting the
push rod held at the push position up to the first
proje&ting position, an operation for pulling out the push
rod located at the first projecting position up to the
second projecting position and an operation for pushing
the push rod projected to the second projecting position
to the push position. Further, there still remains a
problem that when the push rod is erroneously projected up
to the second projecting position, the IC card is
discharged against the operator's intention. There is
also a problem that since the three transmission levers
coupled with each other through the link are interposed
between the push rod and the slide plate and the press
force of the push rod is transmitted to or shut off from
the slide plate in accordance with the attitude of the
respective transmission levers, a large space is necessary
to turn the respective transmission levers and the

miniaturization of the IC card connector device is



respective transmssion |evers, a large space is necessary to turn the
respectjve transmssion levers and the mniaturization of the IC card
connector device is -5- prevent ed
by it. Since the respective transm ssion |levers nust be inevitably

di sposed to the top surface or bottom surface of an IC card insertion port
because of the above reasons, and in particular, since a plurality of sets
of the respective transm ssion |evers nust be disposed in a vertically
piled state by securing a sufficient spaBe-in an |IC card connector device
which permts at least two IC cards to be inserted thereinto and w t hdrawn
therefrom there is caused a problemthat the size of the IC card
connector device is increased _in a height direction. SUMVARY OF THE

| NVENTI ON Prevepted, Bvngtro BABCBr SBenreppeskiventransmissions Aa¥arssi on
pin and a secoqg transni%sg?n BLn are_ turnably attached to a push rod, the
| ock mechanf@mt%Pe; ABCVATtRELY: PEAERBEY| R the Sepnsusfage pEsROESEMt o

reci procate___between_a_pu osi;ti,on and a first projecting position as
wel | as thesﬁﬁgﬁchaftSRnggeg?EdalgﬁgﬁﬁaoﬂrBPEEtPgﬁahﬁﬁstiEﬁemﬁ?EHefurther
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located at +the respective transmission levers must be disposed in a
vertically piled state‘by securing a sufficient space in
an IC card connector device which permits at least two IC
cards to be inserted thereinto and withdrawn therefrom,

there is caused a problem that the size of the IC card

connector device is increased in a height direction.

SUMMARY OF THE INVENTION

According to the present invention, a first
transmission pin and a second transmission pin are
turnably attached to a push rod, the lock mechanism of the
first transmission pin permits the push rod to reciprocate
between a push position and a first projecting position as.
well as the push rod to move to a second projecting
position which further projects from the first projecting
position so that an IC card can be discharged by turning
the second transmission pin when the push rod located at
the second projecting position is pushed. With this
arrangement, since the IC card in a loaded state-can be
discharged by the second transmission pin in such a manner

that after the push rod is projected up to the first



the second projecting position is pushed. Wth this arrangenent, since the
IC card,in a |l oaded state can be discharged by the second transm ssion pin
in such a manner that after the push rod is projected up to the first

- 6- projecting position fromthe push position making use of the |ock
mechanism of the first transm ssion pin, the push rod is pushed in the
direction of the push position at the first projecting position, an eject
operation as an ordinary node of use can be sinply carried out. If the
push rod shoul d be erroneously projectedsregardl ess of that the discharge
of the IC card is not desired, although this operation seldom happens as
conpared with the ordinary eject operation, the push rod is pushed in the
direction of the push position after it is projected up to the second

proj ecti ng posliefthnghbenitionclren thetpiesh opesitien snakieg turm ahe fir st
prOJectlng osition. Wth this operation, since the discharge of the IC

card is B@IF@Hkb?e?hén%ﬁ?n?ﬁg h%tfbﬁsﬁft¥%%sﬁk%§*ﬁptF%ﬂunﬁhﬁnRHﬁh[m n,
the IC card can_be éaLne in_the |nserted st at e. An | C card
connector dE9RcESPUFhS p?%s s ?hﬁ%ﬁ?+%ﬂ of e hPysh | RRRktIon Al he

supporting can be {ted and wi t hdrawn, a ‘push rod

capabl e of gfﬁ% p?ﬁeé??ﬁbn%ePﬁﬁﬁﬁl%ppuiﬂ %6%? |%BGE$BF%Ppﬁ%f§btlng
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push rod should be erroneously projected regardless-of

" that the discharge of the IC card is not desired, although
this operation seldom happens as compared with the
ordinary eject'operation, the push rod is pushed in the
direction of the push position after it is projected up to
the second projecting position which is nearer to the
operator's side than the first projecting position. With
this operation, since the discharge of the IC card is
cancelled by the turning motion of the second transmission
pin, the IC card can be maintained in the inserted state.

An IC card connector device of the present invention,

which includes frames for supporting an IC card so that it
can be inserted and withdrawn, a push rod capable of
reciprocating between a push position and a projecting
position and first and second transmission pins turnably
attached to the push rod, in which when the IC card is
inserted, the push rod is located at the push position by
the lock mechanism of the first transmission pin, the lock
mechanism of the first transmission pin is released by the

first push motion of the push rod in this state to thereby



attached to the push rod, in which when the IC card is inserted, the push
rod is Jocated at the push position by the |ock mechanismof the first
transm ssion pin, the lock nechanismof the first transm ssion pinis

rel eased by the first push notion of the push rod in this state to thereby
-7- -rove the push rod to a first projecting position and the ICcard is
di scharged by the second transm ssion pin in accordance with the second
push notion of the push rod, is arranged such that the push rod is
permtted to nove to a second projecti fig-position which is further
projecting fromthe first projecting position, when the push rod is

| ocated at the first projecting position, the push rod is noved to the
second projecting position by the pull notion thereof and when the push
rod i s pusieeveittheicusivorr Y9 ¢ ddimisty presiadtimg wes iddeon @ndr Feni ssi on
pinis turned to_ thereby cancel the discharge of the IC card. | An | C
card conpriXescardris dicharaethdy &hst sesand rirasm sse@dSadiPng ot i on,
wherein the drive plate presses the push rod |ocated at the first .

proj ecti ng a%%‘f‘??"@?ﬁ ¥H séteol‘ﬁf%%%%i“lﬂpﬁ’h Sorde MshyEode 1§ at e
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pin Confr(”gébéﬁ§fﬁggfgéting position which is further projecting

from the first projecting position, when the push rod is

located at the first projecting position, the push rod is

moved to the second projecting position by the pull motion

thereof and when the push rod is pushed at the second

projecting position, the second transmission pin is turred

to thereby cancel the discharge of the IC card.

An IC card comprises a drive plate capable of
performing a reciprocating motion, wherein the drive pléte
presses the push rod located at the first projecting
position, the second transmission pin moves the drive
plate and the IC card is discharged through the drive
plate. |

When the push rod is located at the first projecting
position, the second transmission pin confronts the drive
plate and when the push rod is moved to the push position
by a push motion in the state that the push rod is located
at the first projecting position, the second transmission
pin moves the drive plate to thereby discharge the IC
card, whereas when the push rod is pushed after it is

moved from the first projecting position to the second



pl ate and when the push rod is noved to the push position by a push notion
in the state that the push rod is located at the first projecting
position, the second transm ssion pin noves the drive plate to thereby

di scharge the IC card, whereas when the push rod is pushed after it is
noved foromthe first projecting position to the second

- 8- projecting position, the confrontation between the second

transm ssion pin and the drive plate is cancelled to thereby elimnate the
novenent of the drive plate caused by ighe novenent of the second

transm ssion pin to thereby cancel the discharge of-the IC card. An
| C card connector conprises a circulating cam groove and an escape groove,
wherein the second transm ssion pin traces the circulating cam groove and
t he escapepxpisveing mrel diorec tthen corfrdretatiilen hestveaad the sacdmwld at t he
second projecting position, the second transm ssion pin traces the escape
groove to tteamdnyissihorghin nd ortfe ditiate @ladfe tiwe caemid ad diwsni ssion pin
and the drive plate. When the I C card is discharged, the track of the
second t r arthexeby rebininalmdae iaverant @f cilhaatdriye phaty capsads

di spl aced to thereby cancel the confrontation of the second transm ssion
pin and t hetdriRe ppvgrent of thysqgong Yrapmpission Pim ¥q dherahe

heart_Shapqgancel the discharge of the IC card.

An IC card connector comprises a circulating cam:
groove and an escape groove, wherein the second
transmission pin traces the circulating cam groove and the
escape groove in one direction and when the push rod is
pushed at the second projecting positién, the second
transmission pin traces the escape groove to thereby
cancel the confrontation of the second transmission pin
and the drive plate.

When the IC card is discharged, the track of the
second transmission pin engaged with the circulating cam
groove is displaced to thereby cancel the confrontation of
the second transmission pin and the drive plate.

The first transmission pin traces the heart-shaped
cam groove in one direction.

After the second transmission pin engaged with the
circulating cam groove discharges the IC card and falls to
a next lower cam surface of the circulating cam groove,
the first transmission pin engaged with the heart-shaped
cam groove falls to a next lower cam surface of the heart-

shaped cam Qroove.



cam groove in one direction. After the second transm ssion pin
engaged, with the circulating cam groove discharges the IC card and falls
to a next lower camsurface of the circulating camgroove, the first
transm ssion pin engaged with the heart-shaped camgroove falls to a next
| ower cam surface of the heart- shaped cam groove.

-9- Each of the first and second transmssion pins is forned to a
U- shape having an upper side portion and bent portions fornmed to both the
ends of the upper side portion, first-and-second projections are forned to
the push rod, the upper side portion of the first transmssion pinis
abutted against the first projection and the upper side portion of the
second transmission pin is abutted against the second projection as well
as one end of onBagh ofhtheefirpbrandnsectnd htrénssissiemgpinssiion pin is
engaged wth the heart-shaped cam groove and one end of one of the bent
portions of fPREedeEBnd Prahdhe skevingi ani yoeegagide pprtiemend rhantat i ng
cam groove and. the eicaﬁe groove and the first and second transm ssion
pins are el BSTEEAPPyIopredstq Bethethet®Rrdpenf BoetrRReBiSIdR fir st

transm ssi on ﬁLn and.the first ero&ection and between the_bent portion of
the second PPE&RPss bﬁsgiﬁn AR SREGHCHH e cRFontormed torfdig)ont

portions fOEHEH L8d?oknetGSngd§i8£ Sggpigg of the first transmission

pin is abutted aga;nst the first projection and the upper
side portion of the second transmission pin is abutted
against the second projection as well as one end of one of
the bent portions of the first transmission pin is engaged
with the heart—shapeé cam groove and one end of one of the
bent portions of the second transmission pin is engaged
with the circulating cam groove and the escape groove and
the first and second transmission pins are elastically
pressed between the bent portion of the first transmissiop
pin and the first projection and between the bent portion
of the second transmission pin and the second projection.
The bent portions formed to both the ends of each of
the first and second U-shaped transmission pins are formed

to the same length.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pian view showing the state that an IC
card is loaded on an IC card connector device according to
a first embodiment;

FIG. 2 is a plan view showing the state just after



the first and second U shaped transm ssion pins are fornmed to the sane

| engt h.. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a plan view
showing the state that an IC card is | oaded on an I C card connector device
according to a first enbodi nent; FIG 2 is a plan view show ng the
state j-.ust after _ -10- the IC card
I's renmoved fromthe connector device; FIG 3 is a side elevationa
view showing the nain portion of an ejection nmechani smprovided with the
connect or devi ce; FIG 4 is an explbded view of the ejection

mechani sm FIG 5 is a side elevational view of a frane; -FI G
6 is a side elevational view of a push rod, FIG 7 is a side

el evational yi ew of a _drive plate; FIG 8 is a view describing the
hei ght s of F%? Fé?ﬁ@gtFﬁer8§9V§GrF§8@stBP SOoRBgFtoshdpEdceam groove, a

circulating type hani sm,and. an_esca roove; . FIG 9 is a view
descri bing the efggg}ggﬁfyap?éggeﬂle¥?§?8ngi g1?Wr§b°YFHﬂsﬁ?§s¥%hnpin;

FG 1015 Botdgntbaval tgﬁgbt}(i:ﬁ"‘én%h%‘n%z%n%irggidglia&i’i:h the G 1lisa

side el evational view o nount i n
connector device:;

FIG. 4 is an exploded view of the ejection mechanism;
FIG. 5 is a side elevational view of a frame:

"FIG. is a side elevational view of a push rod;

6
FIG. 7 is a side elevational view of a drive plate;
FIG. 8 is a view describing the heights of the
respéctive cam surfaces of a heart-shaped cam groove, a

circulating type cam mechanism and an escape groove;

FIG. 9 is a view describing the elastically pressed

state of a first transmission pin;

:FI1G. 10 is a side elevational view of a mounting
plate;

Fi1G. 11 is a side elevational view of the mounting
plate;

FIG. 12 is a view describing an ordinary eject
operation;

FIG. 13 is a view describing a cancel operation;

FIG. 14 is a view describing the heights oé the
respective cam surfaces of a heart-shaped cam groove, a
circulating type cam mechanism and an escape groove
provided with an IC card connector device according to a

second embodiment; and



pl at e; FIG 12 is a view describing an ordinary eject operation;
FIG 13-is a view describing a cancel operation; FIG 14 is a view
describing the heights of the respective camsurfaces of a heart-shaped
cam groove, a circulating type cam nechani sm and an escape groove
provided with an I C card connector device according to a second

enbodi nent; and FIG 15 is a view describing an
ordinary eject operation of the IC card connector device. DESCRI PTI ON
OF THE PREFERRED ENMBODI MENTS Embodliments will be described with

reference to drawings. FIG 1 is a plan view showing the state that an IC
card is |l oaded on an I C card connector device according to a first

enbodi nent of the present invention, FIG 2 is a plan view show ng the
state just afterFifie LE #ard viewrdessoibingnen herdbmaeytejectevi ce, FIG 3
Is a side elevational view showing the main portion of an eject nechanism
provi ded wi PReFREieBnféctbe HeFred pmeqtexr dewviegpl oded view of the

ej ect mechanism FIG 5 is a side- elevational view of a frane, FIG 6 is a
side elevational view of a push rod, FIG 7 is a side elevational view of

a DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments will be described with reference to
drawings. FIG. 1l is a plan view showing the state that an
IC card is loaded on an IC card connector device accofding
to a first embodiment of the present invention, FIG. 2 is
a plan view showing the state just after the IC card is
removed from the connector devicé, FIG. 3 is a side
elevational view showing the main portion of an eject
mechanism provided with the connector device, FIG. 4 is an
exploded view of the eject mechanism, FIG. 5 is a side
elevational view of a frame, FIG. 6 is a side elevational
view of a push rod, FIG. 7 is a side elevational view of a
drive plate, FIG. 8.is a view describing the heights of
the respective cam surfaces of a heart-shaped cam groove,
a circulating type cam mechanism and an escape groove,
FIG. 9 is a view describing the elastically pressed state
of a first transmission pin, FIG. 10 and FIG. 11 are side
elevational views of a mounting plate, FIG. 12 is a view
describing an ordinary eject operation and FIG. 13 is a
view describing a cancel operation.

As shown in FIG. 1 and FIG. 2, the IC card connector

device according to the embodiment mainly comprises a pin



drive plate, FIG 8 is a view describing the heights of the respective cam
surfaces of a heart-shaped camgroove, a circulating type cam nechani sm
and an escape groove, FIG 9 is a view describing the elastically pressed
state of a first transmission pin, FIG 10 and FIG 11 are side

el evati-onal views of a nounting plate, FIG 12 is a view describing an
ordinary eject operation and FIG 13 is a view describing a cancel

operati on. As shown in FIG 1 and FIG 2, the IC card connector
devi ce according to the enbodi nrent maknkg eonprises a pin
- 12 - housing 2 to which a multiplicity of pin contacts (none of them

are shown) are inserted under pressure and fixed in a predeterm ned
arrangenent so that _the socket contacts in an |IC card are connected
thereto, a PRPFiBE Pr kRe¥hich; pultipbithty hefr PRt contactst (RERMROBH! t he
pi n housi ng é for gu'ding the |[C card_fromboth the sides in the width
direction tFePBoPTRhERCIPYi 8TRnLRFEEELY R R IPEGRSUES paR% £3%RA 4imtd ached

(0,07 %, BEpbbRER e :EbREadhD S MLLLAY SUBRELIS DD R,
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guiding the IC card f?om both the sides in the width
direction theréof when it is inserted or withdrawn, a push
rod 4 attached to one of the frames 3, an eject arm 5
turnably supported by the pin housing 2, first and second
turning arms 6, 7 and the like and-an eject mechanism
which will be described later is intérposed between the
push rod 4 and the eject arm 5.

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

turning arm 7 is turnably supported by the second support

shaft 9 and a claw piece 7a for pushing out the IC card 1



I nterval defined therebetween and an end of the eject arm 5 is turnably
supported by the first support shaft 8. A coupling hole 5a and an engagi ng
portion 5b are forned to the eject arm5 and the engagi ng portion 5b
projects to the outside of the frame 3. The first turning arm6 is also
turnabl-y supported by the first support shaft 8 and a claw piece 6a for
pushing out the IC card 1 and a tongue piece 6b projecting into the
coupling hole 5a of the eject armb5 are fornmed to the first turning arm 6.
The second turning arm7 is turnably-sugported by the second support

shaft 9 and a claw piece 7a for pushing out the IC card 1

- 13 - and a tongue piece 7b projecting into the coupling hole 5a of
the eject arm5 are forned to the second turning arm?7. The
arrangenentand ahtorgeetpiechaid projetcting tmbortie cdglong rhalet fd based
on FIG 3 to FIG 11. The |C card connector device shown in the enbodi nent
can be |oa@Edthftdiert 2B T Gxrierned| vngthdesesprd urningvarm t7vo- | evel
gui de grooves 3a _which are fornmed to the inside surfaces of both the
frames 3 and t heTRGOPHERPIFTRRE £fthe ik credmriEn Jitkt ke surface of

f th 3 .:since both th h rods 4 h
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loaded with the two IC cards 1 along the upper and lower
two-level guide grooves 3a which are formed to the inside
surfaces of both the frames 3 and the two push rods 4 are
disposed on the outside surface of one of the frames 3.
However, since both the push rodé 4 have fundamentally the’
same function and arrangement, one of the push rods 4 and
the eject mechanism thereof will be described below. (FIG.
3 shows only one of the eject mechanisms and omits the
other of them.)

As shown in FIG. 5, a pair of guide projections 3b,
3c are disposed to the outside surface of the frame 3 and
a2 heart-shaped cam groove 10, a circulating type cam
groove 1l and an escape groove 12 are engréved between the
guide projections 3b, 3c. As shown in FIG. 8, each of
these heart-shaped cam groove 10, circulating type cam
groove 1l and escape groove 12 has a plurality of cam
surfaces having a different height and the cam surface Al
of the heart-shaped cam groove 10 is continuous to the cam

surface C2 of the escape groove 12. The circulating type

cam groove 11 and the escape groove 12 have cam surfaces



ot her of them) As shown in FIG 5, a pair of guide projections 3b,
3c are disposed to the outside surface of the frane 3 and a heart-shaped
cam groove 10, a circulating type cam groove 11 and an escape groove 12
are engraved between the guide projections 3b, 3c. As shown in FIG 8,
each of- these heart-shaped cam groove 10, circulating type cam groove 11
and escape groove 12 has a plurality of cam surfaces having a different
hei ght and the cam surface Al of the heart-shaped cam groove 10 is
continuous to the cam surface C2 of thadescape groove 12. The circul ating
type camgroove 11 and the escape groove 12 have caim surfaces
- 14 - A, L, D2 which are partially common to each other and the cam
surface D3 of the circulating type camgroove 11 is continuous to the cam
surface C2 Bf Pheﬂésuhbehgaﬁeveamlablwac¢nun@nememi@tm éthoem tdred cldre sur f ace
Al of the heart- ed_cam groove 10, A drive plate 13 is held on
t he outsidecgﬂrFHEz g Dgnhet fg%ﬁECBr%%l§§l¥@ F¥ee praR geoQre ikl # shown in
as_a U|de hole 13a which is inserted into

one of " htehéaf'l Ié‘\“/‘keif’gfe%?u %ﬁ% ity ﬁ%?%ieczp?& BRei FCIMe FroRiM ng
IRt A TR REA S S R R
shaped cam groove 10.

A drive plate 13 is held on the outside surface of
the frame 3 so as to reciprocate on it. As shown in FIG.
7, the drive plate 13 has a guide hole 13a which is
inserted into one of the guide projections or the guide
projection 3b. A receiving portion 13b wﬁose extreme end
ié fo;med to a taper shape is formed to the drive plate 13
and reciprocates just above the cam surface C3 .and cam
surface D3 of the circulating type cam grbove 11.

Further, an engaging hole 13c is formed to the drive plate
13 and the engaging portion 5b of the eject arm 5 passes
through the frame 3 and is engaged with the engaging hole
13c of the drive plate 13.

The push rod 4 is assembled to the outside surface of
the frame 3 from the upper side of the drive plate 13 and
held by both the guide projections 3b, 3c so that it can
reciprocate along the direction in which the IC card is
inserted and withdrawn. A knob 14 is attached to an end
of the push rod 4 and a locking claw l4a which can be
engaged with and disengaged from the guide projection 3c

is formed to the lower surface of the push rod 4. As



surface D3 of the circulating type camgroove 11. Further, an engagi ng
hole 13c is fornmed to the drive plate 13 and the engagi ng portion 5b of
the eject arm5 passes through the frane 3 and is engaged with the
engagi ng hole 13c of the drive plate 13: The push rod 4 is assenbl ed
to the -outside surface of the franme 3 fromthe upper side of the drive
plate 13 and held by both the guide projections 3b, 3c so that it can

reci procate along the direction in which the ICcard is inserted and’

wi thdrawn. A knob 14 is attached to an- ersl - of the push rod 4 and a | ocking
cl aw 14a which can be engaged with and di sengaged fromthe guide
projection 3c is formed to the |ower surface of the push rod 4. As

- 15- shown in FIG 6, a guide hole 4a is fornmed to the push rod 4 and

i nserted i ntshawme iguild& .préo] ecigudde3bhodle tae ifs fivemesl teurthecpush peidr of
shaft holes 4b, 4h and first and second escape holes 4c, 4d are forned to
the push rod &rdidssdiast dindes the gnddef paod efcdrimed 3beofedhet Kzangaf t

hol e 4b and the first escape hol e 4¢c and between the shaft hole 4h and the

second escapt hdIWFHET r Sspdm ¢ Fhatt holgs: byt 4y #ReniEdESENapAn 15 and
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pair of ar MmAaY tﬂro Jsec %%nsli% fa%rdmiq:‘ ta%eb%toq:n;[elée between the shaft
hole 4b and the first escape hole 4c and between the shaft
hole 4h and the second escape hole 4d, respectively.

A_first transmission pin 15 and a second transmission

pin 16 each bend to a U-shape are held on the outside
surface of the push rod 43 The.first transmission pin 15
has a pair of arm portions 15a, 15b formed to both the
‘ends of the upper side poxrtion 15c thereof and both the
arm portions 15a, 15b have the same length. One of the
arm portions or the arm portion 1l5a is inserted into the
shaft hole 4b of the push rod 4, the other of them or the
arm portion 15b passes through the first escape hole 4c
and is engaged with the respective can surfaces of the
heart-shaped cam groove 10 and the first transmission pin
15 can swing about the shaft hole 4b as a fulcrum. The
second transmission pin 16 also has a pair of arm portions
16a, 16b formed to both the ends of the upper side portion
16c thereof and both the arm portions 1l6a, 16b have the
same length. One of the arm portions or the arm portion

l6a is inserted into the shaft hole 4h of the push rod 4,

the other of them or the arm portion 16b passes through



ends of the upper side portion 15c thereof and both the arm portions 15a,
15b have the sane |length. One of the armportions or the armportion 15a
is inserted into the shaft hole 4b of the push rod 4, the other of them or

the armportion 15b passes through the first escape hole 4c

and is

engaged with the respective can surfaces of the heart-shaped cam groove 10
and the first transm ssion pin 15 can swi ng about the shaft hole 4b as a
fulcrum The second transm ssion pin 16 also has a pair of arm portions

16a, 16b fornmed to both the ends of thejgpper . side portion

16¢c t hereof and

both the arm portions 16a, 16b have the sanme |ength. One of the arm
portions or the armportion 16a is inserted into the shaft hole 4h of the
push rod 4, the other of themor the arm portion 16b passes through

- 16 - t blee seecond casagpe Hubbe 4 camtl | ks sed badtired )y enrgpgad] Wilth the
respective cam surfaces of the circulating type cam groove 11 and the
escape grootke 1vegpectiee seamnsurfaces s stlon @ircubeiting swpw admout t he
shaft hole 4h as a fulcrum At the time, the frictional resistance
bet ween t hedTPRER 1bdaad ghe RIPAPNOXPRB M 23 stdh Hhessel®ndlé i s reduced
by the smﬁnﬁrﬁntion of the qﬁger side portion 15c of the first

transni ssi oE PRFISSLOR PiR

transnissiogufégu%G performed on

RN SPHNT Py Hrithe cshaft holkedh@s a

At the time, the frictional resistance hetween the

push rod 4 and both the transmission pins 15, 16 is

reduced by the swing motion of the upper side portion 1l5c

of the first transmission pin 15 and the upper side

portion 16c of the second transmission pin 16 performed on

the projections 4e, 4f, respectively. Since both the arm

portions 15a, 15b of the first transmission pin 15 are

formed to the same length and both the arm portions 1l6a,

16b of the second transmission pin 16 are also formed to

the same length, the first transmission pin 15 and the

second transmission pin 16 may be assembled to the push

rod 4 in any direction, whereby an assembly job can be

carried out easily.

Since a mounting plate 17 is attached to the outside

surface of the frame 3 from the upper side of the push rod

4 so as to cover the push rod 4, the removal of the push

rod 4 and the first and second transmission pins 15, 16 is

prevented by the mounting plate 17. A pair of elastic

pieces 17a, 17b are formed to the mounting plate 17 by

cutting out and raising a portion thereof as well as a



the projections 4e, 4f, respectively. Since both the arm portions 15a, 15b
of the first transmssion pin 15 are forned to the sane |ength and both
the armportions 16a, 16b of the second transm ssion pin 16 are al so
formed to the sane |length, the first transm ssion pin 15 and the second
transm-ssion pin 16 may be assenbled to the push rod 4 in any direction,
wher eby an assenbly job can be <carried out easily. Si nce a nounti ng
plate 17 is attached to the outside surface of the franme 3 fromthe upper
side of the push rod 4 so as to cover- tipe push rod 4, the renoval of the
push rod 4 and the first and second transm ssion pins 15, 16 is prevented
by the nounting plate 17. A pair of elastic pieces 17a, 17b are forned to
the nounting plate 17 by cutting out and raising a portion thereof as well
as a plurality of bent mounting leg 17cld@re forpkdr@hetgtofabént
mounting leg 17c are fornmed thereto and secured to the frame 3 by snap
coupl i ng. ASesHERe te mbe fremegdebyf sppp ebupliogpi edesshownhineFESti ¢
piece 17a is in elastic contact with the upper side portion 15c of the
first transiirs&P6n 5 FhesedpgtifePirres PFaggﬁi sdpsiipi piegg 12aeiastical ly

urged in the directi.on of .the outsi surface of the frane_3 by the
el astic pi ed® PIRSTAFC Fﬁ@taP%ngfkéiggﬁ PRBEFoPAHCoPORELPBNIBF ?%et%?astic

piece 17a i3580 HehUREL 08 BiR) £6'5RA #Re2R9 LheALMLROLLION 1b.
15 is elastically urged -in the direction of the outside
surface of the frame 3 by the elastic piece 17a. At the
time, since the point of action of the elastic piece 17a
is set between the projection 4e and the arm portion 15b,
that is, within the ranée shown.by an arrow L in the
drawing, the arm portion 15b of the first transmission pin
15 is urged in the direction of the cam surface of the
heart-shaped cam groove 10 about the projection 4e as a
fulcrum so that it can securely trace the respective can
surfaces. Since the other of the elastic pieces or the
elastic piece 17b of the mounting plate 17 is in elastic
contact with the upper side portion 16c¢ of the second
transmission pin 16, the second transmission pin 16 is
elastically urged in the direction of the outside surface
of the frame 3 by the elastic piece 17b. Although omitted
from the drawing, the point of action of the elastic piece
17b is also set between the projection 4f and the arm
portion 16b likewise the aforesaid elastic piece 17a in
order to ensure that the arm portion 16b can securely

trace the respective cam surfaces of the circulating type



that is, within the range showmm by an arrow L in the drawi ng, the arm
portion 15b of the first transm ssion pin
the cam surface of the

as a fulcrumso that it can securely trace the respective can surfaces.

Since the other of the elastic pieces or the
nmounting plate 17 is in elastic

t he second

elastically urged in the direction of-tf)g outside surface

transm ssion pin 16, the second transm ssion pin 16 is

el astic piece 17b of the
contact with the upper side portion 16¢c of

of the frame 3

15 is urged in the direction of
heart - shaped cam groove 10 about the projection 4e

by the elastic piece 17b. Al though omtted fromthe drawi ng, the point of

action of the elastic piece

surfaces of the circulating type
- cam groove The amamber of cpe et IPleces 17ahel e of the

el astic pieces 17a, 17b are

nunber of |iNEreased @RAegrersay d%m@@m dipanl the thabfenmf Leweds

exanpl e, when the fr
correspondeﬂge R Ik |¥§Q9Yﬁstqﬁa
-17a, 7b are for the Si nt| |ate. 17 as shown in FIG 10,
wher eas wheR = nf ‘(W)h Plga rg)th f]g‘ep

3 has the guid ?roove 3a formed to one |evel

en the guide groove 3a formed
to one level in correspondence to one piece of the IC card
1, a pair of the elastic pieces 17a, 7b are formed to the
single mounting plate 17 as shown in FIG. 10, whereas when
the frame 3 has the guide grooves 3a formed to two levels
in correspondence to two pieces of the IC cards 1, each
two, that is, four iﬁ total of the elastic pieces 17a, 7b
are formed to the single mounting plate 17 as shown in
FIG. 11 and this arrahgement is also applicable likewise
when the frame 3 has the guide grooves 3a formed to three
levels or more. Although the integral'formation of the
elastic pieces 17a, 17b with the single mounting plate 17
can reduce a cost by the decrease of the number of parts,
it is also possible to di#ide the mounting plate 17 into
two portions and form the elastic pieces 17a, 17b to the
individual mounting plates 17. A coil spring 18 is
stretched between the mounting plate 17 and the push rod 4
is urged by the coil spring 18 in the direction where it
projects from the front surface of the frame 3.

The arm portion 15b of the first transmission pin 15

traces the respective cam surfaces of the heart-shaped cam

i ncreased or decreased dependi ng upon the

in

17b is al so set between the projection 4f and
the arm portion 16b |ikew se the aforesaid elastic piece 17a in
ensur e t hatcahegreaveokl i amd I8k cescayer ymdgve tY2ce t he respective cam

order to

18
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the frame 3 has the guide grooves 3a fornmed to two levels in
correspondence to two pieces of the IC cards 1, each two, that is, four in
total of the elastic pieces 17a, 7b are fornmed to the single nounting
plate 17 as showmn in FIG 11 and this arrangenent is al so applicable

| i kew se when the frane 3 has the guide grooves 3a forned to three |evels
or nore. Although the integral formation of the elastic pieces 17a, 17b
with the single nmounting plate 17 can reduce a cost by the decrease of the
nunber of parts, it is also possible-tpgdivide the nmounting plate 17 into
two portions and formthe elastic pieces 17a, 17b to the i ndividual
nmounting plates 17. A coil spring 18 is stretched between the nounting
plate 17 and the push rod 4 is urged by the coil spring 18 in the
direction vgeraeve t10 pirmj ot sdiremiiidre dff drie sardaee of sdid & ndmes3.

The arm portion 15b of the first transm ssion pin 15 traces the respective
cam sur f acesh@yn tire TRy t8 skmAsbasimtion with the push motion of the

- 19 - groove 10 in the direction of the arrows of solid lines shown in
FIG 8 in dsti%ed ch wihen Hére s mnntoproflGthads fipstkadodtata Waan the arm
portion 15b is_locked to a cam surface Bl, the push rod 4 is held at the
push posit i DHFEFRI i nithe ®ush £iRf theaahelshat dhe mshoresitiom a cam
surface E1 to a cam face nd when the |ocking claw _14a of the

knob. 14 i s EHGRyed it aﬁea’%iﬁbe G0t KRGO P hoves from a cam

surface El to a cam surface Dl and when the locking claw
14a of the knob. 14 is engaged with the guide projection 3c -
of the frame 3, the push rod 4 is held at the first
projecting position shown in FIG. 1. Further, the push
rod 4 can be moved to a second projecting position which
is nearer to the operator(s side than the first projecting
position against the engaging force of the locking claw
1l4a of the knob 14 with the guide projection 3c and the
bent portion 4g of the push rod 4 is abutted against a
mounting fitting 19 secured to the frame 3 at the second
projecting position. On the other hand, the arm portion
16b of the second transmission pin 16 selectively traces
the respective cam surfaces of the circulating type cam
groove 11l in the directioh of the arrows shown by broken
lines in FIG. B or the respective cam surfaces of the
escape groove 12 in the direction of the arrows shown by
dot-dash-lines in FIG. 8 and this selective motion is
carried out when the push rod 4 is moved from the first
projecting position ﬁp to the second projecting position.

An ordinary operation mode for loading the IC card



of the frame 3, the push rod 4 is held at the first projecting position
shown i,n FIG 1. Further, the push rod 4 can be noved to a second
projecting position which is nearer to the operator's side than the first
projecting position against the engaging force of the | ocking claw 14a of
the kneb 14 with the guide projection 3c and the bent portion 4g of the
push rod 4 is abutted against a nounting fitting 19 secured to the frame 3
at the second projecting position. On the other hand, the armportion 16b
of the second transm ssion pin 16 sel eckpvely traces the respective cam
surfaces of the circulating type cam groove 11 in the direction of the
arrows shown by broken lines in FIG 8 or the respective cam surfaces of
the escape groove 12 in the direction of the arrows shown by

dot - dash- | i aad Tthereafter shisechnrging ekt iime tinei IO d¢ard czonnestaut when t he
push rod 4 is noved fromthe first projecting position up to the second
proj ecti ng PBYiERoprranged ag dRsETiRed opeeve whlhder descridesting the | C
card . and thereafter

di schar gi ng®®#1P1¥ YHED | EeferercitR X453 - Wi ggi#‘?aﬁﬂ&h dhelddergard above
w || be describe mainly with referepce to FIG 12. First, when the IC
card is not®l B%geﬁ?a‘%‘ﬁé' push Bigh #9¢ heta BR1d 1RE pthe R R Em FI G
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transmission pin 15 is locked to the cam surface Bl of the
heart-shaped cam groove 10, the arm portion 16b of the
second transmission pin 16 is engaged with the cam surface
B2 of the circulating type cam groove 11 and the push rod
4 is stably held at the push position by the tgnsile
strength of the coil spring 18 and the first transmission
pin 15 locked to the cam surface Bl as shown in FIG. 12A.
When the IC card 1 is being inserted alonb the guide
groove 3a of the frame 3, the IC card 1 moving: toward the
pin housing 2 causes the pin contacts of the pin housing 2
to be inserted into the socket contacts thereof under
pressure while pushing the claw pieces 6a, 7a of the first
and second turning arms 6, 7. Thus, the insertion of the
IC card 1 in a specific amount finishes the loading
thereof with the secure connection of the IC card tc the
respective contact pins. At the time, since the first
turning arm 6 and the second turning arm 7 turn in an
opposite direction each other using the first support

shaft 8 and the second support shaft 9 as their axis of

turn, respectively and the turn of the turning arms 6, 7



heart - shaped cam groove 10, the arm portion 16b of the second transm ssion
pin 16.is engaged with the camsurface B2 of the circulating type cam
groove 11 and the push rod 4 is stably held at the push position by the
tensile strength of the coil spring 18 and the first transm ssion pin 15
| ocked<to the cam surface Bl as shown in FIG 12A When the I1C card 1
I's being inserted along the guide groove 3a of the frame 3, the ICcard 1
noving toward the pin housing 2 causes the pin contacts of the pin housing
2 to be inserted into the socket contaefis-t hereof under pressure while
pushing the claw pieces 6a, 7a of the first and second turning arns 6, 7.
Thus, the insertion of the ICcard 1 in a specific anount finishes the

| oading thereof with the secure connection of the IC card to the
respective sntrenspitited Ao tthe teject sdym e t tlardugls tthe yrortigrar m 6 and

t he second turning arm7 turn in an_opposite direction each other using
the first sUppeEetthentProge MipceR Gocofll axpperurkedifvith ddhe heir axis of

turn, respectivel d. the turn of the turning arns 6, 7 .
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association with the turn. With this operation, although

the receiving portion.13b of the drive plate 13 moves just
above the circulating type cam groove 11 and the taper of
the receiving portion 13b causes the arm portion 16b of
‘the second transmission pin 16 %o move from the cam
surface B2 of the circulating type cam groove 11 to the
cam surface A2 thereof as shown in FIG. 12B, since the arm
portion 15b of the firét transmission pin 15 remains
locked to the cam surface B of the heart-shaped cam groove
10, the push rod 4 is maintained in the state that it is
held at the push position while the IC card 1 is
connected.

To discharge the IC card 1 from this state, first,
the push rod 4 held at the push position is pushed forward
and the knob 14 of the push'rod 4 is projected up to the
first projecting position as shown in FIG. 1. At the
time, when the push rod 4 held at the push position is
pushed, the arm portion 15b of the first transmission pin
15 is moved from the cam surface Bl of the heart-shaped

cam groove 10 to the cam surface Al thereof and then moved



association wth the turn. Wth this operation, although the receiving
portion.13b of the drive plate 13 noves just above the circulating type
cam groove 11 and the taper of the receiving portion 13b causes the arm
portion 16b of the second transm ssion pin 16 to nove fromthe cam
surface B2 of the circulating type camgroove 11 to the cam surface A2
thereof as shown in FIG 12B, since the arm portion 15b of the first
transm ssion pin 15 remains |ocked to the cam surface B of the
heart-shaped cam groove 10, the push-r@2 4 is maintained in the state that
it is held at the push position while the IC card 1-is connected.

To discharge the ICcard 1 fromthis state, first, the push rod 4 held at
t he push position is pushed forward and the knob 14 of the push rod 4 is
proj ect ed ubTPB the cpm surfprepecbli ko Posi caBnsusfagewdli bhrp@hia At the
time, when the gusg rod 4 held at the push gosition'is pushed, the arm
porti on 15bC6F FHEIPFPsH PPANBnFRRi SW-HRfe &L P¥ BB chensbhe (vierengtiurf ace
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type cam groove 11 to the cam. surface D3 through the cam
surfaces L, D2, K, .E3 thereof, the arm portion 16a of the
second transmission pin 16 confronts the receiving portion
13b of the drive plate 13 on the can surface D3 as shown
in FIG. 12D. ' |

When the knob 14 of the push rod 4 is pushed in the

direction of the push position after the push rod 4 is
projected up to the first projecting position, since the
arm portion 15b of the first transmission pin 15 is locke@
to the cam surface Bl passing through the cam surface C1l
from the cam surface D1 as shown in FIG. 12E to FIG. 12H,
the push rod 4 is held at the push position again. At tﬁe
same time, since the arm portion 16b of the second
transmission pin 16 returns from the cam surface D3 of the
circulating type cam groove 11 to a cam surface B2 through
a cam surface C3 and the arm portion 16a of the second
transmission pin 16 presses the receiving portion 13b of
the drive plate 13 in the above moving process, the eject

arm 5 engaged with the drive plate 13 is turned. As a

result, since the turning motion of the eject arm 5 causes



pin 16 is noved fromthe camsurface A2 of the circulating type cam groove
11 to the cam surface D3 through the cam surfaces L, D2, K, E3 thereof,
the armportion 16a of the second transm ssion pin 16 confronts the
receiving portion 13b of the drive plate 13 on the can surface D3 as shown
in FIG 12D. When the knob 14 of the push rod 4 is pushed in the
direction of the push position after the push rod 4 is projected up to the
first projecting position, since the armportion 15b of the first
transm ssion pin 15 is |locked to the-ca®m surface Bl passing through the
camsurface C1L fromthe camsurface D1 as shown in FIG 12E to FIG 12H
the push rod 4 is held at the push position again. At the sane tine, since
the armportion 16b of the second transnmission pin 16 returns fromthe cam
surface D3 bhetGéawcpiecesatbag 13 pef cere gfbove and tsecomdnstninge B2
through a can1sgrfgce C3 and the armportion 16a of the second

16
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are released therefrom as shown by a two-dot-and-dash-line

in FIG. 2. Consequently, the IC card 1 can be simply

discharged from the IC card connector device by pulling

out it while taking the operator's side thereof with

fingers.

Next, a cancel mode for returning the push rod 4 to

the push position without discharging the IC card 1 when

the push rod 4 is erroneously projected after the IC card

1 is loaded will be described.mainly with reference to

FIG. 13. FIG. 13A shows the state that the push rod 4 is

held at the push position after the IC bard 1 is loaded.

When ‘the push rod 4 is erroneously pushed forward in this

state regardless of that the discharge of the IC card 1 is

not desired, the push rod 4 projects up to the first

projecting position as described above and the arm portion

16a of the second transmission pin 16 confronts the

receiving portion 13b of the drive plate 13 on the cam

surface D3 of the circulating type cam groove 11 as shown

in FIG. 13B.

When the push rod 4 is further pulled toward the



straightly, the socket contacts of the ICcard 1 inserted into the contact
pins of the pin housing 2 under pressure are released therefromas shown
by a two-dot-and-dash-line in FIG 2. Consequently, the IC card 1 can be
simply discharged fromthe 1 C card connector device by pulling out it
while taking the operator's side thereof with fingers. Next, a
cancel node for returning the push rod 4 to the push position wthout

di scharging the 1C card 1 when the push rod 4 is erroneously projected
after the ICcard 1 is loaded will be @a#seribed mainly with reference to
FIG 13. FIG 13A shows the state that the push rod 4 is held at the push
position after the ICcard 1 is |oaded. When the push rod 4 is erroneously
pushed forward in this state regardless of that the discharge of the IC
card 1 is Poera&or’edsideeaputher drstppopgecting positéohiasd projecting
position as descri bed above and the armportion 16a of the second

transm ssi oR*PHIRCEEAcYR! tontRet fecopdcrroiagthngt Peaitdenosheve byige pl ate

13 on the cam surfac f.the circulating type camgroove 11 as shown
in FIG 13B*wo-dot- gﬁggﬁg‘bbgﬁ FdeﬁGrslfu?%%gPughl Fga RERPOr EhHen
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operator's side on the cam surface D1 of the heart-shaped
cam groove 10, the arm portion 16b of the second
transmission pin 16 moves from the cam surface ﬁ3 of the
circulating type cam groove 11 to the cam surface C2 of
the escape groove 12. Then, when the knob 14 of the push
rod 4 is pushed in the direction of the push position from
the second projecting position, although the push rod 4 is
held at the push position again because the arm portion
15b of the first transmission pin 15 is locked to the cam
surface Bl of the heart-shaped cam groove 10 passing
through the cam surface Cl thereof from the cam surface D1
as shown in FIG. 13D, the arm portion 16b of the second
transmission pin 16 moves from the cam surface C2 of the
escape groove 12 to the cam surface A2 thereof through the
cam surfaces J, E2, D2, L thereof and the arm portion 16b
does not press the receiving portion 13b of the drive
plate 13 in the above moving process. Therefore, the
eject arm 5 is not turned énd the socket contacts of the
IC card 1 are kept inserted into the pin contacts of the
pin housing 2 under pressure. Note, since the state shown

by FIG. 13G is entirely the same as that shown in FIG.



t wo- dot - and-dash-line in FIG 1, although the armportion 15b of the first
transnission pin 15 noves toward the operator's side on the camsurface D1
of the heart-shaped cam groove 10, the arm portion 16b of the second
transm ssion pin 16 noves fromthe camsurface D3 of the <circulating type
cam greove 11 to the camsurface C2 of the escape groove 12. Then, when
the .knob 14 of the push rod 4 is pushed in the direction of the push
position from the second projecting position, although the push rod 4 is
hel d at the push position again because2B6he arm portion 15b of the first
transm ssion pin 15 is |l ocked to the cam surface Bl of the heart-shaped
cam groove 10 passing through the camsurface Cl thereof fromthe cam
surface D1 as shown in FIG 13D, the armportion 16b of the second

transni ssi oh%Bi nORETALIERS s 1% tarthese askown bt FHe. L2Cape EfGove 12
to the can1i¥rface A2 thereof through the camsurfaces J, E2, D2, L

t her eof and ﬁelﬁrﬁpﬁo?f?ﬁﬁsﬁ H%k%aﬁ5t°®$€%§1?%em¢@%e¢¥¢r@Pﬁﬁ#@d(n1 13b

of the drive #ateulﬁ Iy % %.g rocess. Therefaore, the eject
arm5 is noPUFuPReBUERY ?h ’6% thct BT RgaiE 3% rthe pHSh Kept
rserted T nhgabhEeb fﬁ”iéc'@v%ém B0 LOUSLR% 2 IOl Pr oot ey, Nt e
FI G - 25 - 12B, operations
simlar to thgsge%ﬂoaﬁ F% FEUShJE SItl?Rca

As apparent from the above description, when the push
rod 4 is projected up to fhe first projecting position and
then pushed in the direction of the push position, since
the press force of the push rod 4 is transmitted to the
drive plate 13 through the sécond transmission pin 16
which traces the circulating type cam groove 11, the IC
card 1 can be discharged. On the other hand, when the
push rod 4 is erroneoﬁsly projected up to the first
projecting position regardless of that the discharge of
the IC card 1 is not desired, for example, when one of two
eject mechanisms which are disposed to upper and lower
levels is erroneously actuated in place of the other of
them to be actuated, the second transmission pin 16 is
turned and caused to trace the escape groove 12 in place
of the circulating type cam groove 11 by that the push rod
4 is projected from the first projecting position to the
second projecting position and pushed in the direction of
the push position and thus the drive plate 13 is not
operated by the second transmission pin 16. Accordingly,

the discharge operation of the IC card 1 can be canceled



12H in the aforesaid ordinary operation node are carried out by pushing
the push rod 4 forward again at the push node after it is.nmoved fromthe
second projecting position and held at the push position. As
apparent fromthe above description, when the push rod 4 is projected up
to thesfirst projecting position and then pushed in the direction of the
push position, since the press force of the push rod 4 is transmtted to
the drive plate 13 through the second transm ssion pin 16 which traces
the circulating type camgroove 11, the26C- card 1 can be discharged. On
the other hand, when the push rod 4 is erroneously projected up to the
first projecting position regardl ess of that the discharge of the IC card
1 is not desired, for exanple, when one of two eject mechanisns which are
di sposed t @nfps gmpdefwgtate\can he madrdiadaegly actuated in place of the
other of themto be actuated, the second transmission pin 16 is turned
and caused to trEk® tife S & pEleyt siracTibing g dheightshefithaul ating type

cam groove 11 by that the push rod 4 is projected fromthe first
proj ect i ng TRRIF VS d:“’l“hesp“rs’%c‘"&ﬁi o & QQ%‘%% SR EFIYEhed i n the
direction of, éutfa,gunsh %)osition and thus the drive plate 13 is not
operat ed by YHEV<EeEHl B SR S PHT™L EPNED SAGRRS) ITWE di schar ge

?pggaE ion 0&&%‘&& v?lalfl'g én Eiiel élcxercf acf&%e%i:or device according to a
second embodiment of the present invention and FIG. 15.is
.a view describing an ordinary eject operation of the IC
card connector device, wherein parts corresponding to
those in FIG. 1 to FIG. 13 are denoted.by the same
numerals.

The second embodiment is different from the aforesaid
first embodiment in that an inclined surface portion is
formed to the cam surface C3 of a circulating typé can
groove 11 as shown in FIG. 14 and the arrangement: of the
second embodiment othexr than the above is fundamentally.
the same as that of the first embodiment. With the
formation of the inclined surface portion to the cam
surface C3 of the circulating type cam groove 11, the
track of a second transmission pin 16 is displaced by the
inclined surface portion of the cam surface C3 at a final
step for discharging the IC card 1, more specifically, in
the state shown in FIG. 15F, so that an arm portion 16b
moves from the cam surface C3 to a cam surface B2.

Therefore, the confronting state of the arm portion 16b of

the second transmission pin 16 and the receiving portion



and its | oaded state can be mmi ntai ned. FIG 14 is a view describing
the heights of the respective camsurfaces of a heart-shaped cam groove, a
circulating type cam nechani smand an escape groove provided with an IC
card connector device according to a second enbodi nent of the present
invention and FIG 15 is a view describing an ordinary eject operation of
the 1C card connector device, wherein parts corresponding to those in
FIG 1 to FIG 13 are denoted by the same nunerals. The second
enbodinent is different fromthe aforesaizd- first enbodi ment in that an

i nclined surface portion is formed to the camsurface C3 of a circul ating
type cam groove 11 as shown in FIG 14 and the arrangenent of the second
enbodi ment ot her than the above is fundanentally the sane as that of the
first enbodi@bnef wbehdriwe pédphat E3nisfreheased| ahetheufimak bepion to
the cam surface C3 of the circulating type camgroove 11, the track of a
second tr an€Rs Si§FPATreing FgengpPaﬁgdlb?n@hévennéfihb@ @se¥face portion of
the cam surface C3 aé a fipal _step for discharging the IC card 1, nore
speci fi cal | FFTPRECUF YsPénge%BRﬁhi Af e 1Srcazg ghﬁ‘t‘daﬂ ResR peRd i bn 16D
nmoves fromthe,camsurface C3 to,a c surface B2. _Therefore, the
confrontingagtggg SPthglﬂ?n?BogP?oﬁ%%%ﬁ ghowpping fQRe¥?tR BI%n pin 16

and the recqisy NGRHROLEROBortion 16b of the second transmission pinzfﬁ_
is only moved from the cam surface BZ of the circulating
type cam groove 1l to the cam sﬁrface A2 -thereof and the
deformation of the arm portion 16b of the second
transmission pin 16 caused by the unnatural force applied
from the receiving portion iSb of %he drive plate 13 can
be prévented.

Further, the second embodiment is arranged such that
after the arm portion 16b of the second transmission pin
16 falls from the cam surface D3 of the circulating type
cam groove 11 to the cam surface C3 thereéf at the final
step of the discharge operation of the IC card 1, the arm
portion 15b of a first transmissioﬁ pin 15 fallis from the
cam surface Dl of a heart-shaped cam groove 10 to the cam
surface Cl thereof. That is, as shown in FIG. 15F to FIG.
15H, when the arm portion 16b of the second transmission
pin 16 falls from the cam surface D3 of the circulating
type cam groove 1l to the cam surface C3 thereof, the arm
portion 15b of the first transmission pin 15 is located on
the cam surface D1l of the heart-shaped cam groove 10 and

after the arm portion 16b moves from the cam surface C3 of



13b of the drive plate 13 is released at the final step for discharging
the 1C card 1 and even if the user erroneously pushes both of the IC card
1 and a push rod 4 at the sane tinme in the state shown in, for exanple,
FIG 15F, the armportion 16b of the second transm ssion pin 16 is only
noved tromthe camsurface B2 of the circulating type camgroove 11 to the
cam surface A2 thereof and the defornmation of the armportion 16b-of the
second transm ssion pin 16 caused by the unnatural force applied fromthe
receiving portion 13b of the drive platg 13 can be prevented.

Further, the second enbodi nent is arranged such that. after the arm portion
16b of the second transmssion pin 16 falls fromthe cam surface D3 of the
circulating type camgroove 11 to the camsurface C3 thereof at the final
step of thehdi sthsngeatimg dvpencafn giteok€ adr dol theheaar urfiacki Ba 15b of a
first transmssion pin 15 falls fromthe camsurface D1 of a heart-shaped
cam gr oove th@nepf,hdheadrms pockdonClSbhdrddfs. fHoat the, cam shefacenDEl G 15F
to FIG 15H, when the armportion 16b of the second transm ssion pin 16
falls fromathdheaheart-sbered gam grogvec d0attionghet gme suafageoble 11 to the
cam surface. C3 thereof, the arm portion 15b of the first transm ssion pin.
15 i s | ocat'@¢r&Pt @ dsmloGkedc&opthst come shafieces Bipshesentyr o¥hen10 and

after the ar rtign 16b ves fromthe cam surface C3 of
pgyé¥%ty(is provqge% with the timing of the cams of the

heart-shaped cam groove 10 and the -circulating type cam
groove 11 as described above, even if such irregular
operation that the discharge operation of the IC card 1 is
interrupted by any reason from the states shown in FIG.
15E to FIG. 15F and inserted again is carried out, only
the state shown in FIG. 15D is restored and the receiving
portion 13b of the drive plate 13 does not unnaturally
press the arm portlon 16b of the second transmission pin
16.

On the other hand, when the above timing is reversed
and such irregular operation that the discharge operation
of the IC card 1 is interrupted just after the arm portion
15b of the first transmission pin 15 falls from the cam
surface D1 of the heart-shaped cam groove 10 to the cam
surface Cl thereof and the IC card 1 is inserted again,
since the arm portion 15b of the first transmission pin 15
is locked to the cam surface Bl of the heart-shaped cam
groove 10 although the arm portion 16b of the second
transmission pin 16 reversely traces the cam surface D3 of

the circulating type cam groove 11, a problem arises in



- 28 - the circulating type camgroove 11 to the cam surface B2

thereof, the armportion 15b falls fromthe cam surface D1 of the
heart - shaped cam groove 10 to the cmsurface C thereof and is |ocked to
the cam surface Bl thereof. When priority is provided with the timng of
the cans of the heart-shaped camgroove 10 and the circulating type cam
groove 11 as descri bed above, even if such irregular operation that the

di scharge operation of the ICcard 1 is interrupted by any reason fromthe
states shown in FIG 15E to FIG 15F-apd iLnserted again is carried out,
only the state shown in FIG 15D is restored and the receiving portion
13b of the drive plate 13 does not unnaturally press the armportion 16b
of the second transm ssion pin 16. On the ot her hand, when the above
timng i s rthatsadfonee tschransmitted Dper atherdthat pletalilSchar ghe
operation of the ICcard 1 is interrupted just after the armportion 15b
of the firsfiF¥shnESRRRENEPSHPR BN {1 | thtqugh tthe czeronddirfzasesndssdiont he
heart - shaped_cam groove 10 to the_cam surface O thereof and the IC card 1
i s insertedPialh and;the Pysh F9F phrandthsisan suefage 1 ofafde ssion pin

15 is locked to the camsurface Bl of the heart-shaped cam groove 10
al t hough t HeS3F i FRPRE nczi%bgﬁ‘?o‘f%ellcge’c%rﬂf‘maﬁ%ﬁlsm ssion pin 16 reversely

traces the cam Sﬁiél"i‘g&glpgtl% c&n‘?e&lzorxg UAea\;jicneq cErY pw%icc%m.g;OO%\/ce c]é]i"dsa probl em

arises in
can be loaded‘are exemplified and described in the above

"respective embodiments, the present invention is also
applicable to a connector device on which one or three or
more IC cards.can be loaded likewise.

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

When an IC card in an inserted state is discharged,
after the push rod is projected from the push position to
the first projecting position making use of the lock
mechanism of the first transmission pin, the push rod is
pushed in the direction of the push position at the first
projecting position to thereby discharge the IC card by
the second transmission pin. When the push rod is
erroneously projected regardless of that the discharge of
the IC card is not desired, after the push rod is further
projected from the first projecting position up to the
second projecting position which is nearer to the
operator's side than the first peristaltic, the push rod

is pushed in the direction of the push position at the

second projecting position. As a result, since the second



- 29 - that a force is transmtted fromthe drive plate 13 to the first
transnission pin 15 through the second transm ssion pin 16 and the push
rod 4 and the cam surface Bl of the heart-shaped cam groove 10 i s damaged.
Al t hough the connector device on which two IC cards can be | oaded are
exenplified and described in the above respective enbodi nents, the present
invention is also applicable to a connector device on which one or three
or nore IC cards can be | oaded |ikew se. The present invention
executed in the above enbodi nents car 8chi-eve the foll ow ng advant ages.
When an IC card in an inserted state is discharged, -after the push rod is
projected fromthe push position to the first projecting position nmaking
use of the lock mechanismof the first transm ssion pin, the push rod is
pushed in tkEapsRriesion pinthe pucredoandi bime adistzarge sof he| BLt i ng
position to thereby discharge the IC card by the second transm ssion pin.
When t he puSA*HodsiSaneelipdoushs fieftcrechanismdexcelldnt bt t he

di scharge of the,iC card is not desired, after the push rod is further
proj ected fPBRTRRLLITY stam s eerhizedstrd onimppestitielasecehr proj ecting
position which is, nearer_to the qgeratgr's ﬁ&de than_ the first

peri st al ti cPTEREVBUERVEIEOR CHU PR PR TP Y rarplira ofC tar IuFrTsdsi ti on

at the  secogfnBrebfChlyfR 8btiolhohlfy €5 1L o1 SLdfEed NSe SRE Wik as.



- 30 - transm ssion pin is turned and the discharge of the IC card is
cancel | ed, the eject nechanismexcellent in operability can be realized
and, in particular, the present invention can be preferably applied to an

I C card rresponding to a plurality of 1C cards.

- 31 -: Wmm Hmmﬂ'g 1. An IC card connector device

i ncludi ng frtanés for* suppgorting an IC card so that it can be inserted and
wi t hdrawn, a push rod capabl e of reciprocating between a push position and
a projecting position and first and se®and transn ssion pins turnably
attached to the push rod, in which when the IC card-is inserted, the push
rod is located at the push position by the | ock mechanismof the first
transm ssi on the | ock nmechanismof the first transmssion pinis

rel eased byWFRE £, SLAIMER ISbtion of the push rod in this state to thereby
nove the push rod to a first projecting position and the I1C card is

di scharged by the second transnission pin in accordance wth the second

ush notion of the sh erein the
P T PER & card connector device including frames for

sﬁpporting an IC cgrd so that it can be inserted and
withdrawn, a push rod capable of reciprocating between a
push position qnd a projecting position and first and
second transmission pins turnably attached to the push
rod, in which when the IC card is inserted, the push rod
is located at the push position by .the lock mééhanism of
the first transmission piﬂ, fhe lock mechanism of the
first transmission pin is released by the first push
motion of the push rod in this state to thereby move the
push rod to a first projecting position and the IC card is
discharged by the second transmission pin in accordance
with the second push motion of the push rod, wherein the
push rod is permitted to move to a second projecting
position which is further projecting from the first
projecting position, when the push rod is located at the
first projecting position, the push rod is moved to the
second projecting position by the pull motion thereof and
when the push rod is pushed at the second projecting
position, the second transmission pin is turned to thereby

cancel the discharge of the IC card.

2. An IC card connector device according to claim 1,



push rod is permtted to nove to a second projecting position which is
further projecting fromthe first projecting position, when the push rod
is located at the first projecting position, the push rod is noved to the

o 1 s pul B AHMEMELAN 7. o7 cVng "posi i on: the Second trans Ssi or

pinis turfied®td tHeréby* cancel the discharge of the IC card. 2.
An |1 C card connector device according to claim1,
- 32 - conprising a drive plate capaBpe-of performng a reciprocating

notion, wherein said drive plate presses the push rod |ocated at the first
projecting position, the second transm ssion pin noves said drive plate
and the IC card is discharged through said drive plate. 3. AnIC
card connecterpuisieg acdokk Rlate tapahle ofirerformingn & he push rod is

| ocated at the first projecting position, the second transm ssion pin
confronts XeFHPHPFILLIRG JMRtipR, \Wherein sakh dnive pliedrasads thsush

position by a ﬁush mption in the state that the push rod is |ocated at the
first projeRPPREPAsIPrated i3k the Bt RERIFSEI N RAFiHebs W d dri ve

plate to therehly g SShALS ShGLS SIS S081 A% SN L0e RUPL0%d S

card is discharged through said drive plate.

3. An IC card connector device according to claim. 2,
wherein when the push rod is located at the first
projecting position, the second transmission pin confronts
said drive plate and when the push rod ié moved to tﬁé
push position by a push motion in the state that the push
rodﬂis located at the first projecting position, the
second transmission piﬁ moves said drive plate to théreby
discharge the IC card, whereas when the push rod is pushed
after it is moved from the first projecting position to
the second projecting position, the confrontation between
the second transmission pin and said drive plate is
cancelled to therebj eliminate the movement of said drive
plate caused by the movement of the second transmission

pin to thereby cancel the discharge of the IC card.

4. An IC card connector device according to claim 3,
comprising a circulating cam groove and an escape groove,
wherein the second transmission pin traces said

circulating cam groove and said escape groove in one



after it is noved fromthe first projecting position to the second
proj ecti ng—pos+t+on—the—confrontati on between the second transm ssion pin

and said dr,i [ cancelled to thereby elimnate the novenent of
said dri ver“ﬂfmg i ﬂﬁ nm,et he novenent of the second transm ssion pin to
t hereby ca ¢ of the IC card. 4. An IC card

connector device according to claim3, conprising a circulating cam groove
and an escape groove, Wwherein the second transmi ssion pin traces said
circulating cam groove and said escape 8§Boeve in one
- 33 - direction and when the push rod is pushed at the second
projecting position, the second transm ssion pin traces said escape groove
to thereby cancel the confrontation of the second transmission pin and
said drive piaggtion and when sghe Push rednheceeshed atethre cerettd to claim
4, wherein when the IC card is discharged, the track of the second
transm ssi ORFPI FACEHRRgRAS WP s af e cFCendt FFRPSBIF SRR AN | Brages| aced to
t hereby cancel .the confrontation %g t.he secqgg transnission_gjn and said

r

drive plat eS31d escapg gTRovTe ¥ Vo EHCHb RS SRAFARTREIP Qi m 4,
comprising g,8886L5582PEMSRAILH 89 Fin "IEE L1 d NE [V Shaate.

5. An IF card connector device according to claim 4,
wherein when the IC card is discharged, -  the track of the
second transmission pin engaged with said circulating cam
groove is displaced to thereby cancel the confrontation of

s . e ol .
the second transmission pin and said drive plate.

6. An IC card connector device according to claim 4,
comprising a heart-shaped cam groove; wherein the first
transmission pin traces said heart-shaped cam groove in

one direction.

7. An IC card connector device according to claim 5,
comprising a heart-shaped cam groove, wherein the first
transmission pin traces said heart-shaped cam groove in

one direction.

8. An IC card connector device according to claim 7,
wherein after the second transmission pin engaged with
said circulating cam groove discharges the IC card and

falls to a next lower cam surface of said circulating cam



transm ssion pin traces said heart-shaped camgroove in one direction.
7. An | C_card connector—device according to claim5, conprising a

heart - shaped can1 roove erein the first transm ssion pin traces said
heart - shaﬂ “ one direction. 8. An IC card connector
devi ce- ac wherein after the second transm ssion pin

engaged with sald C|rculat|ng cam groove di scharges the IC card and falls
to a next | ower cam surface of said circulating cam

- 34 - groove, the first transm ssiofi4pirn engaged with said _
heart - shaped cam groove falls to a next |ower camsurface of said _
heart - shaped cam groove. 9. An I C card connector device according

to claim?7, _wherei agh_of the fiyst, and second transmission pins is
formed to a9 ngﬁﬁpe@% VE TR STLRP gt | RMRE R S5 i ons f or med

both th of o d t first and d t
;?e ?grn;de?gggﬁe pélg‘g rodeél"f%I ep%%ﬁ%:% ?)dl?‘%’?%rﬁgnfezfseﬁgnplsﬂ&fo ections
{ransm ssi 0ge Dhfial ReZPUL fgg@&aam thg, dirst projection and the upper

e secon

si de portlon o} ansm SS9 on pin is abutted

9. An IC card connector device according to claim 7,
wherein each of the first and second transmission pins is
formed to a U-shape having an upper side portion and bent
portions formed to both the ends of the upper side
portion, first and second projections are formed to the
push rod, the upperzside portion of the first transmission
pin is abutted against the first projection and the upper
side portion of the second transmission pin is abutted
against the second brojection as well as one end of one of
the bent portions of the first transmission pin is engage@
with said heart-shaped cam groove and one end of one of
the bent portions of the second transmission pin is
engaged with said circulating cam groove and said escape
groove and the first and second transmission pins are
elastically pressed between the bent portion of the first
transmission pin and-the first projection and between the
bent portion of the second transmission pin and the second

projection.

10. An IC card connector device according to claim

9, wherein the bent portions formed to both the ends of



agai nst the Second-projection as well as one end of one of the bent
portioniﬂﬂ irst transmssion pin is engaged wth said heart-shaped
cam gro ’”m jjmglma one of the bent portions of the second
transmi s<i on pi ! ged with said circulating cam groove and said
escape- groove and the*first and second transmi ssion pins are elastically
pressed between the bent portion of the first transm ssion pin and the
first projection and between the bent portion of the second transm ssion

pin and the second projection. = 30~ An IC card connector device
according to claim 9, wherein the bent portions forrmed to both the ends of
- 35 - each of the first and second U shaped transm ssion pins are

IELLLEC R tggcﬁag‘f Jtﬁgg%:tci‘st and second U-shaped transmission pins

are formed to the same length.



