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CONNECTOR DEVI CE ¥OR IFC: CARD BACKGROUND OF THE . | NVENTI ON 1gedd &Ll -F
the Invéntion The present invention relates to a connector device
provi ded in equi prent used by drawing and inserting an IC card, and in
particul-ar, to an eject mechanismfor discharging an IC card that is
inserte#. 2. Description of the Related Art Usual I y, connect or
devi ces each are schematically constructed with conprising a pin header
section where nmnultiple pin contacts for connecting to socket contacts in
an I C card are located in a pin housings A $ranme guiding
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CONNECTOR DEVICE FOR IC CARD

BACKGROUND OF THE INVENTION
1. Field of the Invention

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

2. Descriptibn of the Related Art

Usually, connector dévices each are schematically
constructed with comprising a pin header section where
multiple pin contacts for connecting to socket contacts in
an IC card are located in a pin housing, a frame guiding
the IC card at the time of draw and insert, an eject
mechanism for discharging from the pin contacts the IC
card that is inserted, and the like, and connector devices
where a pin housing and a frame are molded in one piece
are also well-known.

Hitherto, the connector devices for IC cards widely
adopted are those that each are constructed with a ﬁush
rod that is held on the external side Qf 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
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the 1C card at the tine of draw and insert, an eject mechanismfor
di scharging fromthe pin contacts the IC card that is inserted, and the
l'i ke, and connector devices where a pin housing and a frame are nolded in
one piece are also well-known. H therto, 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 notion along the
direction of drawing and inserting the IC card can be performed, and an
ej ect bar rotatably supported on the frale-or the pin housing, and in
which an end of the eject lever is engaged with the push rod. A '
-2- _
push rod. A connector device for an IC card providing
such an eject mechanism has a disadvahtage that, if the
push rod is pushed in when the IC card is inserted, the IC
card can be easily drawn with fingers by a hook section of
the eject lever, rotating with interlocking with this push
rod, pushing the IC card to the near side. However, since
the push rod projects to the near side, the push rod is
erroneously operatea against user's intention during the
time of connecting the IC card.
Against this, a connector device for an IC card
disclosed in Japanese Unexamined Utility Model Publication
No. 6-13072 comprises first and second transfer levers
performing’link connection between a push rod and a slide
plate, a third transfer lever attachable to and detachable
from the second transfer lever pivoted by the first
transfer lever, and a heart-shaped cam mechanism that can
hold the push rod at pushed-in and projecting positions,
and is constructed so that a pushing force may be
selectively transferred to the slide plate according to a
projection amount of the push rod. Thus, in inserting the
IC card, although the push rod is held at the pushed-in
position and the third transfer lever does not engage with
the second transfer lever, if the push rod is further

pulled to a second projecting position in the near side

after projecting the push rod by a first projecting
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connector device providing such an eject nechanismhas a disadvantage
that, ifs the push rod is pushed in when the |ICcard is inserted, the IC
card can be easily drawn with fingers by a hook section of the eject

| ever, rotating wth interlocking with this push rod, pushing the IC card
to the rfear side, but since the push rod projects to the near side, the
push rod is erroneously operated against wuser's intention during the tine
of connecting the IC card. Agai nst this, a connector device

di sclosed in Japanese Unexam ned Utility 3vbdel Publication No. 6-13072
conprises first and second transfer |evers performng {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 | evep9sithenabycthe-hetaptdshapedeecdmnneshanisncathe odkixde push
rod at pushed-in and projecting positions. Further, the connector device

i s construct eBF3RS{RLt LaVRTsPRgREes retth nile heegand ctrarsier rkgisd%era®ed to

the slide plate according to a,grojectipn anount of the push rod. Thus,
the second projecting position. Hence, if the push rod is

pressed foward the pushed-in pésition in this state, the
pushing force is transferred to the slide plate through
each transfer lever, and the slide platq pushes the IC
card to the near side. Therefore, it is possible to
prevent discharging of the IC card against user's
intention by the push rod being held at the pushed-in
position when the IC card is inserted and being projeéted
to the second projecting position oniy when the IC card is
discharged. |

In this manner, according to the connector device for
an IC card disclosed in the above-mentioned publication,
since the push rod can be held at the pushed-in position
during the time of connecting the IC card and the push rod
is projected only when the IC card is discharged, it is
possible to prevent discharging of the IC card against
user's intention. Further, if a user mistakenly makes the
push rod project in spite of a user not wishing
discharging of the IC card, the push rod can be held again
at the pushed-in position without discharging of the IC
card. Hence, it is possible to increase operability of
eject operation.

However, this has a problem that, since three times
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ininserting the IC card, although the third transfer |ever does not
engage with the second transfer Iever 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
- 3- * cam nmechanism the third transfer |ever engages wth the second
transfer lever at the position. Hence, if the push rod is pressed toward
the pushed-in position in this state, the pushing force is transferred to
the slide plate through each transfer le#er, and the slide plate pushes
the IC card to the near side. Therefore, it is possible
of operation, that is, operation of projecting a push rod,
which is held at a pushed-in position, to a first
projecting position, operation of pulling out the push
rod, which is at the first projecting position,.to a
second projecting position, and operation of pushing the
push rod, which is projected to the second projecting
position, to the pushed-in position are necessary at the -
time of usual eject operation, the eject operation is
complicated. In addition, this leaves a problem that, if
the push rod is mistakenly projected to the second
projecting position, the IC card is discharged against
user's intention. Furthermore, this has an additional
problem that, since three transfer levers link-joined are
provided between the push rod and a slide plate, and a
pushing force of the push rod is transferred to the slide
plate or is shut off according to a posture of each
transfer lever, a wide space for rotating each transfer
lever is necessary, and hence, miniaturization of the
connector device for an IC card is disturbed. In
addition, there arises another problem that, owing to
these reasons, each transfer lever has to be located
inevitably in the ceiling side or bottom side of an IC
card inlet, especially, in case of a connector device for

IC cards that can accept two or more IC cards, a plurality

of respective transfer levers has to be stacked vertically
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to prevent msoperation of the push rod by the push rod being | ocked at

t he pushed-in position when the IC card is inserted and being projected
only when the IC card is discharged. In this manner, according to

t he connector device disclosed in the above-nentioned publication,. since
the push rod can be | ocked at the pushed-in position during the tine of
connecting the I1C card, it is possible to prevent m soperation of the push
rod agai nst user's intention. However, since the pushing force of the push
rod is selectively transferred to the stifBle-plate in dependence on
postures of the three transfer levers |ink- connected, this connector
device has a problemthat such a transfer mechani sm beconmes conplicated
and workability in assenbling_is | owered. SUMVARY OF THE INVENT%

The connect oWigByEEEUELngha EP§§éﬁ%ePﬁv§ﬁ?Fﬁm RRE henceankhe; GEBPEGEPY

supportin an | C card, and .
PP g device for an I% 8 Q Lecomes large also in the height

direction.

SUMMARY OF THE INVENTION
A connector device for an IC card according to the
. present invention has a frame, insertably supporting an IC
card, and a push rod capable of reciprocation between a
pushed—in'position and a projecting position, the
connector device for an IC card wﬁere the push rod is at
the pushed-in position during the time of inserting the IC
- card, the push rod moves to.a first projecting position by
a first push operation of the push rod in this state, and
the IC card is discharged by a second push operétion of
the push rod at this first projecting position, wherein
the push rod can be moved frém the first projecting
position to the second projecting position that projects
more than the first projecting position, the push rod is
moved to the second projecting position with performing
the pull operation of the push rod at the time when the
push rod is at the first projecting position, and
discharging of the IC card is canceled when the push rod
is pushed at the second projecting position.
In addition, a conhector device for an IC card

according to the present invention comprises first and
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-4- capabl e of reciprocation between a pushed-in position and a
proj ecti-ng position, the connector device where the push rod is at the
pushed-in position during the time of inserting the IC card, the push rod
noves to the projecting position by a first push operation of the push
rod in thhis state, and the IC card is discharged by a second push
operation of the push rod at this projecting position, the connector
device conprising a heart-shaped camgroove, a transfer pin that is
attached to the push rod and noves al ong & ke heart-shaped cam groove, a
novable drive plate, and an eject arm wherein the drive plate is noved
by the transfer pin contacting the drive plate during the noving process
of the push rod at the

second transfer pins, and a drive plate that can

reciprbcate, and is constructed so that the push rod may

be held at the pushed-~in position with the first transfer

pin and discharging and discharge-canceling of the IC card

may be performed by cooperation of the first and second

transfer pins, and the drive plate.

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

Moreover, a connector device for an IC card according

to the present invention has a circulative cam groove and
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projecting position to the pushed-in position that is caused by the second
push operation during the tine of inserting the IC card, and the IC card
is discharged by driving the eject armby the drive plate. By neans of
construction like this, it is possible to sinplify a pushing force
transfer nmechani sm between the push rod and eject armand to increase the
workability in assenbling because it is possible to operate the drive
plate and eject armw th.using novenent of the transfer pin tracing the

i nside of the heart-shaped cam groove. - 7 - Furthernore, in the

above-nentioned construction, if the connector device has the construction
of that a | ong '

is constructed so that the second transfer pin may trace
fhe circulative cam groove in one direction, wherein
facing of the second transfer pin to the drive plate is
canceled by the circulative cam Qfoove when the bush
operation is performed to the push rod at the second
projecting position.

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

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

is engaged with the heart-shaped cam groove and one end of
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groove guiding the drive plate is fornmed in the frame, this |ong groove
and t he- heart-shaped cam groove are serially provided, the drive plate
projects inside a noving area of the transfer pin, and the eject armis
driven with a reciprocating notion of the drive plate, the drive plate is
at the position inside the noving area of the transfer pin at the tine of
inserting the 1C 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 noved by the transfer pin contacting-t@ the drive plate through 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. Mor eover, in the above construction, if a flat spring

i s provided hmtewvsside af push fiddesh@dagtb@ien @f pgihe secandd trensfier Pdansf er
pinis inserted into a hole of the flat spring and a hole of the push rod,
and t he push ¥dEngagedhitiiie Hde fincylstdae s igePicovi dagFtheameres| at

spring, it is possible not onuy to securely engage the .
the first and second transfer pins are elastically pressed

between the folded section of the first transfer pin and
the first projecting section, and between the folded
section of the second transfer pin and:-the second
projecting section.

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

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

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

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

Still, a mounting plate mounted on the frame'is
provided, and the plurality of push rods, and the first
and second transfer pins provided with corresponding to
the plurality of push rods are mounted with the mounting
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transfer pin with a camsurface of the heart-shaped cam groove by a flat
spring,-but also to easily attach the flat spring on the push rod.
.Furthernore, the connector device of the present invention is a connector
device that has a frane, insertably supporting an IC card, and a push rod
~capabl e- _ - 6- of reciprocation at a
pushed-in position and a projecting position, and discharges the IC card,

t he connector device wherein a novenent guide portion for the IC card is
provided inside the frame, a heart-shapedgcam groove is provided outside
the frame facing to this novenent guide portion, and.the push rod is
driven along the heart-shaped

plate.

Still more, an'elastig member that is cut and ‘raised
is provided in the mounting plate, the first and second
transfer pins provided with corrésponaing to the plurality
of push rods are elastically pressed by the elastic
members.

The present invention has advanfages as described
below. |

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

accept a plurality of IC cards.
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cam groove. By providing the novenent guide portion for
the heart-shaped cam groove separately in both sides of

the IC card and
the internal and

external sides of the frane Ilike this, it is possible to realize
m ni aturization. I n addition, the present invention can be al so

applied-to a connector device correspondlng to a single
present invention is nore effective in case the present

card. However, the
i nvention is

applied to a connector device that corresponds to a plurality of cards and
has a plurality of nmovenent guide portiof inside the frame, guiding a

plurality of IC cards, and push rods outside the frane,

separately

di scharging the I C cards. The present invention has advant ages as

descri bed bel ow. In a connector device that has a

frame, insertably

supporting an I C card, and a push rod capable of reciprocation between a
pushed-in position and a projecting position, the connector device where
the push r OGBRIERDRICRIATIION]-OFN TRIES IDRAWINGS i ng the time of

Fig. 1 is a top view showing a state of inserting an

IC card into a connector device for an IC card according

to an embodiment of the present invention:;

Fig. 2 is a top view showing a state of being just

after detaching an IC card from the connector device;

Fig. 3 is a side view of a main part of an eject

mechanism provided in the connector device:;

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

Fig. 5 is a side view of a frame;

[=))

Fig. is a side view of a push rod;
Fig. 7 is a side view of a drive plate:;
Fig. 8

cam groove and a circulative cam groove:;

is an explanatory diagram of a heart-shaped

Fig. 9 is an explanatory diagram showing an

elastically pressing state by a first transfer pin;

Fig. 10 is a side view of a mounting plate;

Fig. 11 is a side view of a mounting plate;

Fig. 12 is an explanatory diagram showing usual eject

operation; and

Fig. 13 is an explanatory diagram showing cancel

operation.

DESCRIPTION OF THE PREFERRED EMBODIMENT
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Substitute sheet - 14 July 2000 -7-

I nserting the 1C card, the push rod noves to the projecting position by a
first push operation of the push rod in this state, and the IC card is
di scharged by a second push operation of the push rod at this projecting
position, if the connector device conprises a-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 nmay bg noved by the transfer pin
contacting the drive plate during the noving process of the push rod at
the projecting position to the pushed-in position that is caused by the
second push operation

With an embodiment being described with reference to
drawings, Fig. 1 is a top view showing a state of
inserting an IC card into a connector device for an IC
card accérding to an embodiment, Fig. Z.is a top view
showing a state of being just after the.IC card is
detached from the connector device, Fig. 3 is a side view
of a main part of an eject mechanism provided in the '
connector device, Fig. 4 is an exploded diagram of the
eject mechanism, Fig. 5 is a side view of a frame, Fig. 6
is a side view of a push rod, Fig. 7 is a side view of a
drive plate, Fig. 8 is an explanatory diagram of a heart-
shaped cam groove and a éirculative cam groove, Fig. 9 is
an explanatory diagram showing an elastically pressing
state by a first transfer pin, Figs. 10 and 11 are side
views of a mounting plate, Fig. 12 is an explanatory
diagram showing usual eject operation, and Fig. 13 is an
explanatory diagfam showing cancel operation.

As shown in Figs. 1 and 2, the connector device for
IC cards according to the embodiment are mainly composed
of: a pin housing 2 press-fitting and fixing multiple pin
contacts for connecting to socket contacts (any of them
are not shown) in the IC card 1, in predetermined
arrangement; é 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

‘\_
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during the tinme of inserting the 1C card, and the IC card may be

di scharged by driving the eject armby the drive plate, it is possible to
sinplify a pushing force transfer nmechani sm between the push rod and ej ect
armand to increase the workability in assenbling because it is possible
to operate the drive plate and eject armwith using novenent of the
transfer pin tracing the inside of the heart-shaped cam groove.
Furthernore, if the connector device has the construction of that a |ong
groove guiding the drive plate is fornmed;4n_the frane, this long groove
and the heart- shaped cam groove is serlé?ly provi ded, the drive plate

projects inside a noving area of the transfer pin, and the
- 8-

to -one of frames 3; and aﬁ 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 fhe eject arm 5 and will be deséribed later.

In the pin housing 2, a first spindle 8 and a second
spindle 9 are provided af a predetermined gap, and an end
of the eject arm 5 is rotatably supported by the first
spindle 8. 1In this eject arm, a communication hole 5a and
an engaging section 5b are formed, and the engaging
section 5b projects to the outside of the firame 3. The
first rotation arm 6 is also ratatably supported by the
spindle 8, and a catch piece 6a for pushing out the IC
card and a tongue piece 6b projecting inside the
communication hole 5a of the eject arm 5 are formed. The.
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 reference to Figs. 3 to 11,
although the connector device for an IC card shown in the
embodiment can accept two IC cards 1 along guide grooves
3a that have two step construction, that is, an upper step
and a lower step ahd are formed on inside surfaces of both

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

—————
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eject armis driven with a reciprocating notion of the drive plate, the
drive plate becones 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 tine 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. Moreover, if pgflat spring is provided between
the push rod and transfer pin, an end of the transfer pinis inserted
into a hole of the flat spring and a hole of the push rod, and the push
rod is sandwi ched at a folded portion provided in the flat spring, it is

possi bl e not 1ontarde, s€ Utise Yoetiialle diherdd O fRfani 3y tfurkctddns wHd ace
of the heart-shaped cam groove by the flat spring, but also to easily

attach the fladnsprocgion ohHeogtlspusid.rods 4 e ttherdawentaliy theconnect or
device that has a :
same, and hence, one side of push rod 4 and its eject
mechanism will be described below (Fig. 3 also shows only
one side of push rod and eject mechanism, and another side
is omitted).

As shown in Fig. 5, a pair of guide projecting
sections 3b and 3c is provided on the outside surfaces of
the frame 3a heart-shaped cam groove 10, and a circulative
cam groove 11, and a linearelong groove 12 are engraved
between these guide projecting sections 3b and 3c. As
shown in Fig. 8, these heart-shaped cam groove and
circulative cam groove have a plurality of cam éurfaces
whose heights are different:from each other, and both .cam
grooves 10 and 11 are continued in a cam surface C. A cam
surface D3 of the linear long groove 12 is formed between
a cam surface E3 and a cam surface E4 of the circulative
cam groove 11, and this cam surface D3 is positioned on an
extension line of the cam Surface D1 of the heart-shaped
cam groove 10.

A drive plate 13 is held on an outside surface of the
frame 3 so that the drive plate 13 can perform
reciprocating motion, and, as shown in Fig. 7, this drive

plate 13 has a guide hole 13a into which one of guide

projecting sections 3b is inserted. In addition, a narrow

——
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frame, insertably supporting an I C card, and a push rod capable of

reci procation 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 novenent guide
portion~for the IC card may be provided inside the frane,

- 9- a heart-shaped cam groove may be provided outside the frame facing
to this novenent guide portion, and the push rod may be driven al ong the
heart-shaped camgroove, it is possible {p realize mniaturization by
provi ding the novenent guide portion for ?he | C card .and the heart-
shaped cam groove separately in both sides of the interna

receiving section 13b is formed in the drive plate 13, and
this receiving seption 13b performs reciprocating motion
just over the linear long groove 12. Further, an engaging
hole 13c is provided ih the drive plate 13, and the
engaging section 5b of the eject arm 5 engages with the
engaging hole 13c of the drive plate 13 with passing
through the frame 3.

The push rod 4 is assembled from above the drive
plate 13 on the outside surface of the frame 3, and this
push rod 4 is held by both guide projectihg sections 3b
and 3c so that the push rod 4 can reciprocate along the
draw and insert directions of the IC card. A handle 14 is
attached at an end of the push rod 4, and a'guide
projecting section 3c and a detachable catch l14a are
formed under this handle 14. As shown in Fig. 6, a guide
hole 4a is provided in the push rod 4, and the guide
projecting section 3b of the frame 3 is inserted into this
guide hole 4a. 1In addition, a shaft hole 4b and first and
second relief holes 4c and 4d are provided in the push rod
4, and projecting sections 4e.and 4f are formed between
the shaft hole 4b and the first relief hole 4c, and
between both relief holes 4c and 4d.

The first transfer pin 15 and the second transfer pin
16 are held on the outside surface of the push rod 4. The

first transfer pin 15 has U-shaped construction obtained
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and external sides of the commobn frane. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fig. 1 is atop viewshowing a state of inserting an IC
card into a connector device according to an enbodinent of the present

i nvention; Fig. 2 is atop view showng a state of being just after
detaching an I C card fromthe connector device; Fig. 3is atop view
of an eject nechanismprovided in the connector device; Fig. 4 is an
expl oded schematic diagram of the eject nmechanism Fig. 5is an

expl anatory di agram of a heart-shaped _cgmn droove; Fig. 6is a

devel opment showi ng a cam surface of t he rEineart-shaped cam groove; and

E!g g I's an explanatory di agram of operation of the eject nmechanismin
ig. 3.

by folding a pair of arm sections 15a and 15b at both ends
of the upper section 15¢c, and lengths of both arm sections
are set tb be the same. One arm section 15a is inserted
into the shaft hole 4b of the push réd 4, the other arm
section 15b engages with each cam surface of the heart-
shaped cam groove with passing through the first relief
hole 4c, and the first transfer pin 15 can swing with the
shaft hole 4b as a supporting point. The second transfer
pin 16 also has U-shaped construction obtained by folding
a pair of arm sections 16a and 16b at both ends of the
upper section 16c, and lengths of both arm sections are
set to be the same. One arm section l6a engages with the
cam surface D1 of the heart-shaped cam groove 10 with
_passing through the first'relief hole 4c of the push rod
4, the other arm section 16b selectively engages with any
one of each cam surface of the circulative cam groove 11
and the linear long groove 12 with passing through the
second relief hole 44, and the second trahsfer pin 16 can
swing within both relief holes 4c and 44. In that time,
by the upper section 15c of the first transfer pin 15 and
the upper section 16c of thé second transfer pin 16
swinging above the projecting sections 4e and 4f
respectively, frictional resistance between the push rod 4
and both transfer pins 15 and 16 becomes small. In

addition, since both arm sections 15a and 15b of the first
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- 10 - DESCRI PTI ON OF THE PREFERRED ENMBODI MENT Wth an enbodi nent
being described with reference to drawings, Fig. 1 is a top view show ng a
‘state of inserting an IC card into a connector device according to an
enbodinment, Fig. 2 is a top view showing a state of = being just after the

| C card is detached fromthe connector device, and Fig. 3 is a top view of
an eject nechanism Further, Fig. 4 is an expl oded schematic di agram of
the eject nechanism Fig. 5 is an explanatory diagramof a heart-shaped
camgroove, Fig. 6 is a development showifg a cam surface of the

heart - shaped cam groove, and Fig. 7 is an explanatory drawi ng of operation
of the eject nmechani sm

transfer pin 15 are formed at the same length and both arm
sections 16a and 16b of the first transfer pin 16 are also
formed at the same length, assembly workability becomes
easy becaﬁse there is no directional condition when the
first transfer pin 15 and the second transfer pin 16 are
assembled in the push rod 4. . - .

A mounting plate 17 'is mounted from above the push
rod 4 on the outside surface of the frame 3, and the push
rod 4 and the first and second transfer pins 15 and 16 are
mounted with this mounting plate 17 lest they should drop
from the frame 31 A pair of elastic pieces 17a and 17b
are formed with being cut and raised in the mounting plate
17, a plurality of mounting legs is also formed with being
folded, and each mountinglleg 17c is fixed to the frame 3.
by means of snap coupling. As shown in Fig. 9, one of the
elastic pieces 17a elastically contacts with the upper
section 15c of the first transfer pin 15, and the first
transfer pin 15 is elastically pressed toward the outside
surface of the frame 3 by this elastic piece 17a. In that
time, since a point of action of the elastic piece 17a is
set between the projecting section 4e and the arm section
15b, that is, within the range shown by an arrow L in Fig.
g9, the arm section 15b of the first transfer pin 15 is
pressed toward the cam surfaces of the heart-shaped cam

groove with the projecting section 4e as a supporting
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As shown in Figs. 1 and 2, the connector device for |1C cards according to
the enbodi nent are mainly conposed 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 ICcard 1, in predeterm ned arrangenent; 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 arm5, first and second
rotation arm6 and 7 that are pivoted Qy qshe pin housing 2, an eject
mechani sm which is provided between the push rod 4 and the eject arm5 and
wi |l be described |ater. - 11 -

point, and in consequence, the arm sectién 15b can
securely trace. each cam surface. Another elastic piece
17b of the mounting plate 17 elastically contacts with the
upper section 16c of the second traﬂéfer pin 16, the
second transfer pin 16 is elastically pressed toward the
outside surface of the frame 3 by this elastic piece 17b.
Although illustration is omitted, since a point of action
of the elastic piece 17b is also set between the
projecting section 4f and the arm section 16b, the arm
section 16b can securely trace each cam surface and the
linear long groove 12.

The number of the elastic pieces 17a and 17b are
increased or decreased according to the number of steps of
the guide groove 3a formed in the frame 3, for example, in:
case of a frame 3 having a step according to an IC card 1,
as shown in Fig. 10, a pair of elastic pieces 17a and 17b

.is formed in a mounting plate 17. In case of a frame 3
having two steps according to two IC cards, as shown in
Fig. 11, two pieces/mounting plate, that is, total four
elastic pieces 17a and 17b are formed. Further, in case
of a frame 3 having tree or more steps, the number of
elastic pieces is similar to the above. In this manner,
although cost reduction can be performed by reducing the
number of parts through forming the elastic pieces 17a and

17b in a mounting plate 17 in one piece, it is also
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In the pin housing 2, a first spindle 8 and a second spindle 9 are

provi ded at a predeterm ned gap, and an end of the eject arm5 is
rotatably supported by the first spindle 8 1In this eject arm a

comuni cation hole 5a and an engagi ng section 5b are fornmed, and the
engaging section 5b projects to the outside of the frane 3. The first
rotation arm6 is also ratatably supported by the spindl.e 8 and a catch
pi ece 6a for pushing out the IC card and a tongue pi ece 6b projecting

i nside the communication hole 5a of the ? j.ect arm5 are forned. The
second rotation arm?7 is ratatably suppor gd by the second spindle 9, and
a catch piece 7a for pushing out the IC card and a tongue piece 7b
projecting inside the comrunication hole 5a of the eject arm5 are forned.

With Construcsbseoghta*ee %be%rmeeﬂ@néigyefen iedesciyRedngnig6tghl W th
reference to Frg 6, although the connector device shown in the

embodi ment Caaepaeae_at mbﬂ/ﬁtkggcﬁlgﬁeé 2y opg Qﬂ{rﬂﬁlﬁﬁoﬁﬁésmgﬁn{:bﬁé PPy €et WO
step construction, that is, an upper step and a | ower step
17 into two pieces. In addition, since a coil spring 18
is stretéhed between the mounting plate 17 and the push
rod 4, and the push rod 4 is pulled toward the projecting
direction from the front of the frame 3 by this-coil
spring $8. |
With interlocking with the bushing operation of fhe

push rod 4, the arm section 15b of the firsf transfer pin
15 traces each cam surface 6f the heart—siaped cam groove
10 in the directions shown by arrows in Fig. 8. When the
arm section 15b engages with the cam surface B, the push
rod 4 is held at the pushed-in position shown in Fig. 2,
the arm section 15b moves from the cam surface E1 to the .

. cam surface D1l. Further, when the engaging catch l4a of
the handle 14 engages with the guide projecting section 3¢
of the frame 3, the push rod 4 is held at the first
projecting position shown in Fig. 1. In addition, against
an engaging fofce between the engaging catch l4a of the
handle 14 and the guide projecting section 3c, the push
rod 4 can be moved from the first projecting position to
the second projecting position that is in a ﬁearer side,
and the folded section 4g of the push rod 4 contacts to
the mounting bracket 19 fixed to the frame 3 at the second

projecting position. -

1 o
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and are formed on inside surfaces of both franes 3, and conprises two push
rods 4 that discharging these two IC cards, functions and construction of
both push rods 4 are fundanentally the sane, and hence, one side of push
rod 4 and its eject mechanismw || be described below (Fig. 4 also shows
only one side of push rod and eject nechani sm

- 12 - The push rod 4 has a handle 4a at one end, and is hel d so
that the push rod 4 can reciprocally nove al ong the draw and insert
directions (arrows i and ii in Fig. 3) the I1Ccard 1 by a projecting

section 3b provided on an outside surface of one side of frame 3. Al though
the push rod 4 is always pressed to the draw direction (an arrow i

In the connector device for an IC card that is

' constructed like this, first, a normal operation mode in
which an IC card 1 is discharged after insertion of the IC
card 1 will Ee described mainly wi£h reference to Fig. 12.
First, if the IC card 1 is not inserted, the push rod 4 is
held at the pushed-in position in Fig. 2. In this time,
as shown in Fig. 12A, the arm section 15b of the first
transfer pin 15 engages with fhe cam surface B of the
heart-shaped cam groove 10, the push rod 4 is stably held
at the pushgd—in positioh by the tensile force of the coil
spring 18 and the first transfer pin 15 engaging with the
cam surface B.

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

6 and 7 is transferred to the eject arm 5 via a link
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in Fig. 3) of the ICcard 1 by a coil spring 10, a noving anount to the
directi-on is restricted at the projecting positionin Fig. 3 by the

st opper piece 4b contacting with a nounting bracket 11 fixed 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 frane 3
by the flat spring 13 engaged on the push rod 4. A heart-shaped cam
groove 14 is provided in the out si de suyf ace 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 camgroove 14 has a plurality of cam
surfaces A to E whose heights are different, and the operating section

12a of the t"g@iﬁéﬂn ofPithel 20h5aeeHibBESBLCARAS bl an@stAet 0 E t0 the
di rection hown by arrows in Fig. 5. In addition, a drive plate 15 S

held on the Q¥mhAAcEtiicdchole Bhe f Hafted The!l Bjectharm 8rirveapkate 15 can

reci procate along the draw and i nsert
about the first spindle 8 as a rotation shaft, and the
drive pléte 13 moves to the front of the frame 3 witﬁ
interlocking with that. Owing to this, as shown in Fig.
12B, one arm section 16b of the second transfer pin 16
moves in the linear long groove 12 and another arm section
16a moves in the cam surface D1 of the heart-shaped cam
groove 10 respectivelf because of being pressed by the
reéeiving?section 13a of the drive plate 13. However, the
arm section 15b of the first transfer pin 15 engages with
the cam surface B of the heart-shaped cam groove 10.
Hence, the arm section 16a of the second transfer pin 16
does not contact to the arm section 15b of the first
transfer pin 15; Therefore, it is kept for the push rod 4
to be held at the pushed-in position during the IC card 1
being inserted.

In order to discharge the IC card 1 from this state,
first, the push rod 4 held at the pushed-in position is
pushed forward, and as shown in Fig. 1, the handle 14 of
the push rod 4 is projected to the first projecting
position. In this case, if the push rod 4 held at pushed-
in position is pushed, as shown in Fig. 12C, the arm
section. 15b of the first transfer pin 15 moves from the

cam surface B of the heart-shaped cam groove 10 to the cam
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- 13- directions of the IC card 1, and a receiving section 15a folded in
this drkve plate 15 is inserted into the long groove 3c engraved in the
outside surface of the frame 3. This |Iong groove 3c and the cam surface D
of the cam groove 14 are linearly connected, and the receiving section
15a of the drive plate 15 reciprocates between these |ong groove 3c and
cam surface D. Further, an engaging hole 15b is provided in the drive
plate 15, and the engagi ng section 5b of the eject arm5 passes through
the frame 3 and engages with the engaginq%hole 15b of the drive plate 15.
In the connector device constructed |iKe 2his, if the 1Ccard 1 is not

I nserted, the push rod 4 is pushed to the )

surface A and moves from the cam surféce A to the cam
surface D1 through the cam surfaces H and El, and'hence,
as shown in Fig. 12D; the arm section 1l6a of the second
transfer pin 16 faces the arm section 15b of the first
transfer pin 15 in the cam surface Dl.

If the handle 14 of the push rod 4 is pushed to the
pushed-in position after the push rod 4 is projected to
the first projecting position in this manner, as shown in
Fig. 12E, the arm section 15b of the first transfer pin 15
is engaged with the cam surface B of the heart-shaped cam
groove from the cam surface D1 through the cam surface C,
and hence, the push rod 4 is held at pushed-in positidn
again. In that time, since the arm section 15b of the
first transfer pin 15 contacts to and presses the arm
section l6a of the second transfer pin 16 during the
process in which the arm section 15b of the first transfer
pin 15 moves from the cam surface D1, the arm section 16b
of the second transfer pin.16 moves in the linear long
groove 12 with pressing the receiving section 13b of the
drive plate 13. In consequence, the eject arm S5 engaged
by the drive plate 13 rotates, and the catch pieces 6a and
7a of the first and second rotation arms 6 and 7 press
both ends of the front of the IC card 1 nearly to.the
discharged direction, as shown by a two-dot chain line in

Fig. 2, and hence, the press fit of the socket contacts of
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direction shown by an arrowi in Fig. 3 and is held at the pushed-in
position in the figure. Inthis tine, as shown in Fig. 7A the operating
section 12a 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 ICcard 1 is inserted al ong
the guide groove 3a of the frame 3, the IC card is pressing pin contacts
of the pin housing 2 into its own socketafantacts as the I1C card 1 going
to the pin housing 2 presses the catch pieces 6a and.7a of the first and
second rotation arns 6-and 7, - 14 -

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

Next, a cancel mode in which the push rod 4 is
returned to the pushed-in position without discharging the
IC card 1 if the push rod 4 is mistakenly projected after
the IC card 1 being inserted will be described mainly with
reference to Fig. 13. Here, Fig. 13A shows a state of the
push rod 4 being held at the pushed-in position after the
IC card 1 being inserted, and in this stafe, if a user
mistakenly pushes the push rod 4 forward in spite of the
user not wishing discharging of the IC card 1, as
mentioned above, the'puéh rod 4 projects to the first
projecting positibn, and as shown in Fig. 13B,the arm
section 16a of the second transfer pin 16 faces the arm
section 15b of the first transfer pin 15 in the cam
surface D1. |

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

from the linear long groove 12 to the cam surface C of the
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and hence, the IC card 1 becones in a conplete insertion state in which
the I1C«card surely contacts to respective pin contacts by inserting the IC
card by a predetermned armount. In that tine, since the first rotation arm
-6 and second rotation arm7 rotate in mutually reverse directions with
using the first spindle and second spindle 9 as rotation shafts, and
rotation of these rotation arms 6 and 7 is transferred to the eject. arm5
via a link portion of the tongue piece 6b and 7b and the conmunication
hole 5a, the eject arm5 rotates about thes first spindle 8 as a rotation
shaft, and the drive plate 15 noves to the front of the frame 3 with
interlocking with that. Osng to this, as shown in Fig. 7B, although the
recei ving section 15a of the drive plate 15 noves from the |ong groove 3c

to the cam sut{acgr & Hfe tdiin GBSO MEoudh tHEe feraldfubes e orrhkry of
the transfer pin 12 engages wth the cam surface B. Hence, the receiving

section 15a dggs R@AATON AL tthd rusipared i 101 quisisd 128, theamhsHesd-eifror e,
it is kept for the push rod 4 to be held at
position, as shown in Figs. 13D to 13G, the arm section
15b of the first transfer pin 15 is engaged with the cam
surface B of the heart-shaped cam groove from the cam
surface D1 through the cam surface C, and hence, the push
rod 4 is held at the pushed-in position again. In that
time, although the arm section 15b of the first transfer
pin 15 contacts to and presses the arm section 16a of the
second transfer pin 16, the arm section 16b of the second
transfer pin 16 has already dropped in the cam surface C
of the circulative cam groove 11 from the linear long
groove 12, and hence, the arm section 16b moves from the
cam surface C of the circulative cam groove 11 to the cam .
surface D2 through the cam surfaces J and E2. Therefore,
since the second transfer pin 16 does not contact to the
drive plate 13 and the eject arm 5 also does not rotate,
the press-fit state of the socket contacts of the IC card
1 and the pin contacts of the pin housing 2 is kept.

If the push rod 4 is pushed forward again at this
pushed-in position after holding the push rod 4 from the
second projecting position to the pushed-in position in
this manner, the arm section 15b of the first transfer pin

15, as shown in Figs. 13H to 13J, moves from the cam

surface B of the heart-shaped cam groove 10 to the cam
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t he pushed-in position during the IC card being inserted. Agai nst
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

- 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 camsurface,B of the camgroove 14 to the cam
surface A, and noves fromthe camsurface Ato the camsurface D through
the camsurface E by the tensile force of the coi

surface D1 through the cam surfaces A, H, and El, and the
arm section 16b of the second transfer pin 16 moves from
the cam surface D2 of thé circulative cam groove to the
cam surface D3 of the linear long groove 12 through the
cam surfaces K and E3. Thus, as shown in Fig. 13J, the
arm section 1b6a 6f the second transfer pin 16 faces the
arm section 15b of the first transfer pin 15 again, and
this is the same state as that shown in Fig. 12D in a
normal operation mode.

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

§ and lower steps, if the push rod 4 is projected from the

| first projecting position to the second projecting
position and is pushed to the pushed-in position, the
pushing force of the first transfer pin 15 is transferred

only to the second transfer pin 16 tracing the inside of
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spring 10, and hence, as shown in Fig. 7D, the push rod 4 noves to the
directi-on shown by an arrowii in Fig. 3, and projects to the projecting
position. Also in this tinme, since the operating section 12a of the
‘transfer pin 12 does not contact to the receiving section 15a of the drive
pl ate 15, the operating section 12a faces the receiving section 15a in the
camsurface Dif the push rod 4 noves to the projecting position. | f
the handl e 4a of the push rod 4 is pushed to the direction shown by the
arrowi in Fig. 3 after the push rod 4 bg projected to the projecting
position, as shown in Fig. 7E, the operating section.1l2a of the transfer
pin 12 is engaged with the camsurface B fromthe camsurface D of the
cam groove 14 through the camsurface C. Hence, the push rod 4 is held
agai n at thedpgskascunapavet tcam. groovehal, t and, thendeivhepdpeeatBngssection
12a contact to and press the receiving section 15a of the drive plate 15
during the photeswvied by thet Becopdr arangfeecpivnlf2aanfi heheetrihisi@r pin

12 nmoves fromthe cam surface D, the
possible to keep the insertion state with canceling the

discharging operation of the IC card 1.

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

three, or more IC card(s) can be inserted.
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- 16 - eject arm5 engaged by the drive plate 15 rotates, and the catch
pi eces 6a and 7a of the first and second rotation arnms 6 and 7 press both
‘ends of the front of the ICcard 1 nearly to the discharged direction, as
shown™ Dby a two-dot chain line in Fig. 2, the press fit of the socket

cont act 1 and the pin contacts of the pin housing 2 is
rel eas alln‘a“mu“l“ml(ﬂ ossible to easily discharge- the ICcard 1 fromthe
connect of devitce*byspitking the front of the IC card 1 between fingers in
this state and drawing it. I n addi goD, in the above-nenti oned

enbodi nent, the connector device in which two IC cards can be inserted is
exenplified and descri bed, but the present invention can

WHAT IS CLAIMED IS:

1. A connector device for ah IC card having a frame
inseftably supporting an Ic card, and a push rod capable
of reciprocation between a pushed-in position and a
projecting positiop, the connector device for an IC card
where said push rod is at the pushed-in position during
the time of inserting the IC card, said push rod moves to
a first projecting position by a first push operation of
said puéh rod in this state, and the IC card is discharged
by a second push operation of the push réd at this first
projécting position, wherein said push rod can be moved
from the first projecting position to a second projecting
position that projects more than tﬁe first projecting
position, said push rod is moved fo éhe second projecting
position with performing the pull operati&n of said push
rod at the time when said puéh rod is at the first
projecting position, and discharging of the IC card is
canceled when said push rod is pushed at the second

projecting position.

2. The connector device for an IC card according to
claim 1 comprising first and second transfer pins, and a
drive plate that can reciprocate, wherein said push rod is

held at the pushed-in position with said first transfer

Sheet Has Been Rep laced

TR




be simlarly applied to a connector device in which one, three, or nore IC

card(s) rcan be inserted. -17- VWHAT IS CLAIMED | S:

1. A comnmector—device that has a franme, insertably supporting an I C
card, an Ie of reci procation between a pushed-in
position IHT' Ilmalﬂnm I ng position, the connector device where the push
rod is at e pus -¢nPosition during the tinme of i nserting the IC
card, the push rod noves to the proj ecting position by a first push
operation of the push rod in this sja%;__and the IC card is discharged

by a

pin and discharging and discharge-canceling of the IC card
is performed by cooperation of said first and second

transfer pins, and said drive plate.

3. The connector device for an IC card according to
claim 1, wherein a plurality of IC cards is insertably
held in the vertical direction inside said frame, and a
plurality of'said push rods is provided in the vertical

direction outside said frame.

4. The connector device for an IC card accoxrding to
claim 3, wherein a mounting plate mounted on said frame is
provided, and using the mounting plate, said plurality of
push rods and said first and second transfer pins that are
provided with corresponding to said plurality of push rods

are mounted.

5. The connectof device for an IC card according to
claim 4, wherein an elastic member that is cut and raised
is provided in said mounting plate, and said elastic
member elastically presses said first and second transfer
pins that are provided with corresponding to said

plurality of push rods.

6. The connector device for an IC card according to
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second—push—opELgLng_gi*the push rod at this projecting position, the
connec evi ce conprising: a heart-shaped cam groove; a transfer pin

t hat | Hmﬂ m,ﬂ push rod and noves al ong the heart-shaped cam
gr oove, ive plate, and an eject arm wherein the drive

pl ate |s anedsby*the transfer pin contacting the drive plate

during a noving process of the push rod at the projecting position to

t he pushed-in position that is caused by the second push operation
during the tine of inserting the IC -Gy d, and the IC card.is discharged
by driving the eject arm by the drive plate. P 2. The
connector device according to claim1, havi ng construction of that a

| ong groove guiding said drive plate is fornmed in said frame, this |ong

groove and <j1aim 2, wherein not only said first transfer pin faces
said second transfer pin but also said second transfer pin
faces said drive plate when said push rod is at the first
projecting position, not only said first transfer pin
moves said second transfer pin but also said second
transfer pin moves said drive plate if said push rod is
moved to the pushed-in position with push operation in the
state of said push rod being at this first projecting

| position, and the IC card is discharged, and further, the

facing state between said second transfer pin and said
drive plate is canceled when said push rod is pushed after
said push rod is moved from the first projecting position
to the second projecting position, movement of said drive
plate due to movement of said transfer pin is not
performed, and then, discharging of the IC card is

canceled.

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

said first and second transfer pins are mounted.

8. The connector device for an IC card éccording to
claim 7, wherein an elastic member that is cut and raised

is provided in said mounting plate, and said elastic
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-18 - sai d heart-shaped camgroove is serially provided, said drive

plate projects inside a noving area of said transfer pin, and said eject
-arn1drivgt_ﬁffﬁ‘a‘récfpfeeating notion of said drive plate, wherein said
drive pla?ﬂﬂ' ition inside the noving area of said transfer pin
at the ti m’mmm&ggﬁ he 1C card, said drive plate is not driven by
said transfer®pith at tsnestine of the first push operation of said push
rod, said drive plate is noved by said transfer pin contacting to said
drive plate through a second push operatign in the state that said push
rod is at the projecting position. 3. The connector device

according to claiml1l, wherein a flat spring is provided between said push
rod and said transfer pin, an end of said transfer pinis inserted into a

hol e of sai d fdnferS R4t 13, WP s said first and second transfer

pins.

9. The connector device.for an IC card according to
claim 2, wherein a plurality of IC cards is insertably
held in the vertical direction inside.said frame, and a
.plurality of said push rods is provided in the vertical

direction outside said frame.

10. The connector device for an IC card accordingfto
claim 9, wherein a mounting plate mounted on said frame is
provided, and said plurality of push rods, and said first
and second transfer pins provided with corresponding to’
said plurality of push rods are mounted with the mounting.

plate.

11. The connector device for an IC card according to
claim 10, wherein an elastic member that is cut and raised
is provided in said mounting plate, and said first and
second transfer pins provided with corresponding to said
plurality of push rods are elastically pressed by said

elastic members.

12. The connector device for an IC card according to

claim 6 having a circulative cam groove, wherein said
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said push rod, and said push rod is sandw ched at a folded portion
prOV|dQH‘Tﬁ‘sa+d~LLaL‘§Q{Lpg. 4. The connector device according
to clai rein a plurality of novenent guide portions guiding a
plurality hmg ” pectively is provided inside said frane, and push
rods di schar nncards separately are provided outside said frane.
-19- . 5. The Eonhector device according to claim2, wherein a flat
spring is provided between said push rod and said transfer pin, one end of

said transfer pinis inserted into a hpIQ)qj said flat spring and a hole
of said push rod, said push rod is sand\h?’n ched at a fql ded

second transfer pin traces said circulative cam groove in
one direction, wherein facing of said second transfer pin
to said drive plate is canceled by said circulative cam
grbove when the push operation.is performed to said push

rod at said second projecting position.

13. The connector device for an IC card according to
claim 6, wherein a mounting plate mounted on said frame is
provided, and using the mounting plate, said push rod and

said first and second transfer pins are mounted.

14. The connector device for an IC card according to
claim 13, wherein an elastic member that is cut and raised
is provided in said mounting plate, and said elastic
member elastically presses said first and second transfer

pins.

15. The connector device for an IC card according to
claim 6, wherein a plurality of IC cards is insertably
held in the wvertical direction inside said frame, and a
plurality of said push rods is provided in the vertical

direction outside said frame.

16. The connector device for an IC card according to

claim 15, wherein a mountiﬁg plate mounted on said frame
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portion provided in said flat spring. 6. The connector device
according to claim?2, _wherein a plurality of nmovement guide portions
.gui di ng a pluralit | C cards respectively is provided inside said

frame, and ‘M|um1i|m‘mﬂm ging said | C cards separately are provided
out si de " sai The connector device according to claimb5,
wherein a pIurallty 8f Provement gui de portions guiding a plurality of IC
cards respectively is provided inside said frane, and push rods

di scharging said I C cards separately argaPrOV|ded out side said frane.

8. A connector device that has a frame, Thsertably supporting an IC card,
and a push rod capable of reciprocation between a pushed-in position and a
proj ecting position, and discharges the IC card with push operation of the

push rod, mhg;sg irgg&,airawrr%% Qi tRRY Wty Rdes @it piuRaq¥icged

i nsi de sai d

of push rods and said first and second transfer pins that
are provided with corresponding to said pluraiity of push

rods are mounted.

17. The connector device for an IC card according to
claim 16, wherein an elastic member that -is cut and raised
is provided in said mounting plate, and said elastic
member elastically presses said first and second transfer
pins that are provided with corresponding to said

plurality of push rods.

18. The connector device for an IC card according to
claim 12 comprising a heart-shaped cam groove connected to
said circulative cam groove, and a linear long groove
connected to said circulative cam groove, wherein said
first transfer pin traces the inside of said heart-shaped
cam groove in one direction, and said drive plate is
located inside said linear long groove, and said drive
plate projects into a moving area of said second transfer

pin.

19. The connector device for an IC card according to
claim 18, wherein said first and second transfer pins each

are constructed with a U-shaped material having an upper
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- 20- heart - shaped cam groove is provided outside the frame facing to
‘this novenent guide portion, and the push rod is driven along the
heart shaped cam groove. . The connector device according to claim

8, wher f nnvenent gui de portions guiding a plurality of
I C cardsﬂmlmm 'm"mngi rovided inside said frane, and push. rods
di schargiig $ai# I'C cards separately is provi ded outside the frame.

- 32 -

section and folded sections formed in both ends of the
upper section, first and second projecting sections are
provided in said push rod, the upper section of said first
transfer pin is made to-contact to said first projecting
section and the upper section of the second transfer pin
is to said second projecting section{ one.epd of .one side
of the folded section of said first transfer pin is
engaged with said heart-shaped cam groove and one end of
one side of the folded section of said second transfer pin
is enéaged with said circulative cam groove, and said -
first and second transfer pins are elastically pressed
between said folded section of said first transfer pin and
said Ffirst projecting section, and between said folded
section of said second transfer pin and said second

projecting section.

20. The connector device for an IC card according to
19, wherein said first and second transfer pin that are U-
shaped have said. folded sections that are formed at both
ends of said upper section and are formed at the same

length.
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