| C CARD- CONNECTOR BACKGROUND OF THE I NVENTION 1. Field of thﬁ%ﬂgrigiLg?
The present invention relates to an I C card connector which is to
an apparatus used by inserting an IC card into it and, in particular, fo

an i aprovenent of an eject nmechanismfor separating an I C card inserd&&?ﬁﬂf
the connector frompin contacts. 2. Description of the Related Art

An | C card connector is usually substantially equipped wth a pin header.
portion in which a |large nunber of pin contacts for connection to socket .
contacts in the IC card are arranged in a pin housing, a frame for guiding
the IC card when it is inserted or extracted, an ej eet nmechanism portion
for separating the IC card in the inserted state fromthe pin contacts,

etc. The above-nentioned eject nechanismportion£onprises a push rod that

I s depressed when extracti ngICh€ARD CaANNECEZORev menber rotatably
supported by the pin housing, etc. Wien the push rod is depressed with the
|C card inserted in the connector, the |ever nenber, which is adapted to

rotate upon the depressing ~of the push rod, pushes out the 1C card to a
di schar ge BPEEERPYND OF THEAINYENEZRPNonal exanple of such an IC card

connector as . .
1. Field of the Invention.

The present invention relétes té an IC card connector
which is mounted to an apparatus used by inserting an IC
card into it and, in particular, to an improvement of an
eject mechanism for separating an IC card inserted in the

_ connector from pin contacts. |
2. Descriptién of the Related.Art

An IC card connéctor is'usually substantially equipped
with a pin header portion in which a large number of pin
contacts for conﬁection_to socket contacts in the IC card
are arranged in a pin housing, a frame for guiding the IC
card when it is inserted or extracted, an eject mechanism
portion for separating the IC card in the ihserted state
from the pin contacts, etc. The above-mentioned eject
mechanism portion comprises a push rod that is depressed_
when .extracting the 1C card, a lever member rotatably
supported by the pin housiﬁg, etc. When the push r6d is
depreésed with the.IC card inserted in the cohnector, the
lever member, which is adapted to rotate upon the depressing
of the push rod, pushes out the IC Card_to a dischaige

position.

A conventional example of such an IC card connector as



-2-_, disclosed in Japanese Patent Laid-Open No. 9-82409 w !l be
described. Fig. 7 is a bottomview of the conventional I.C card connector
with an I1C card inserted therein, and Fig. 8 is a bottomview of the IC
card=connector in the eject state. The I C card connector shown in
these drawings mainly conprises a pin header (not shown) forned by forcing
in and fastening in a predeterm ned arrangenent a | arge nunber of pin
contacts for connection to socket contacts inthe IC card 1, a franme 2

whi ch has a pair of grooves 2a for guigifg_ the 1C card 1 wi dthw se on
either side when the card is inserted of extracted and which has a
substantially U shaped configuration in plan view, an eject |ever 3
nounted to this frane 2, a driver lever 4, a push rod 5, etc. A bridge
portion 2bddscilneeflr ineJaprpanesppbatent olahd-OpperNaur PaB24069 wihd ben
housi ng of the above-nentioned pin header. The eject lever 3 and the drive
| ever 4 ar 8epespbedi-veFy9-rdt 46aBl YostipBoried 8§ hhej eenvenpperalskaft 6
and a second supgort shaft 7 nnugted t ortion 2h of the

he bri
e 3% Rara CRRPEatar Wit bnape crbes RSP eI St pPREtpagananEipe Bard 1.
i hel d . t bl f- cLpr i i the.lC d.
| nserti ngl &Rt PaBPRIgRAVARH: onEhE RE CAFPcEPRBRECPRAIBaLER BY°SF: SRR  of
Fig. 7) by SUPPRRL 1ETAOR§ 2SnREOtoHRGe MO {40 8O5ELd PRSs Wafn B de

surface of

comprises a pin header (not shown) formed by forcing in and
fastening in a predetermined'arraﬁgemént a large number, of
pin éontacts for connection to socket contacts in the IC
card 1, a frame 2 which has a pair of grooves 2a for guiding
the IC card 1" widthwise on either side when the card is
inserted or extracted and which has a substantially U-shaped
configuration in plan.view, an eject lever 3 mounted to this
frame 2, a driver lever 4, a push rod 5, etc. A bridge
portion 2b of the frame 2 is opposed to the upper surface of
the pin housing of the above-mentioned pin header. The
eject lever 3 and the drive lever 4 are respectively
rotatably supported by a first support shaft 6 and a second
support shaft 7 mounted to the bridge portion 2b of the
frame 2. The push rod 5, which is depressed when extracting
the IC card 1, is held so as to be capable of reciprocating
in the IC card inserting/extracting directions (the
_ directiops indicated by arrows A of Fig. 7) by support
frames 2c¢c protruding from two positiéns on a side surface of
the frame 2. BAn eject mechénism portion is formed by the

eject lever 3, the drive lever 4 and the push rod 5.



the frane 2. An eject nmechanismportion is forned by the eject |ever 3,
the"drive lever 4 and the push rod.5.

- 3- The eject lever 3 has in its one end portion a claw portion 3a
for -pushing out the 1C card 1. The other end portion thereof is engaged
with the rear end portion of the push rod 5. Somewhere between the two end
portions, there is fornmed a recessed engagenent step portion 3b. The drive
|l ever 4 has in.its end portion which is nearer to the push rod 5 a cl aw
portion 4a for pushing out the ICcard 1; in the other end portion

thereof, there is forned a protruding” &ngagenent step portion 4b. The
eject lever 3 and the drive |lever 4 are joined together by slidably

fitting together the engagenent step portions 3b and 4b; upon the rotation
of the eject Irhecejactt leveri 3ehhevén dtsovacesnidnpord&ioavar sdawdirection.
In this I C card connector, constructed as described above, as the IC card
1 is i nserdeartifarorda How aushimerauthghepdid ianrdfl + hdle ffgher ek | C card
1, which noves toward the above-nentioned pin header_while bein ui ded by
the pair pirgrapvdienref i @rgagrd m%lbdiﬁ%c’f%a%f"jliqﬂ@%‘ﬁmhéﬁ%e_ & nto
| ever 5 ariaihe-ed s poendiheEs dretier de cvdvand Fotfidin, gt
[ nserting fhe. | G&a" s dodes Sl S SLLNSH: UOLR St Al T 55°T Ll &RIRL ot ed
lever 4 has in its end portion which is nearer to the push
rod 5 a claw portion-4a.for pushing out the IC card 1; _.in
the other end portion thereof, there is formed a protruding
engagement step portion 4b. The eject ;ever 3 and the drive
lever 4 are joined together by slidably fitting together the
engagement step portions 3b and 4b; ﬁpon the rotation of the
eject lever 3, the driﬁe lever 4 rotates in the reverse
direction.
In this IC card connector, constructed as described
above, as the IC card 1 is insérted from the card inserting
portion of the frame 2, the IC c&rd'l. which moves toward
the above-mentioned pin header while being guided by the
pair of grooves 2a, forces the pin contacts of.the pin
header into its socket contacts while pushing in the claw
portion 3a of the eject lever 3 and the claw portion 4a of
the drive lever 4, so that, by inserting the IC dard 1 a
predefermined_distance, an insertion completed state ié
attained, in which, as shown in Fig. 7, the IC card 1 is

reliably connected to each pin contact. At this time, being

‘pushed in by the card inserting/extracting surface la of the



attained, in which, as showmn in Fig. 7, the ICcard 1 is reliably
corinected to each pin contact. At this tinme, being pushed in by the card

i nserting/extracting surface la of the

-4- = |Ccard 1, the eject lever 3 and the rotation lever 4 are rotated
around the first support shaft 6 and the second support shaft 7,
respectively, in directions opposite to each other, and, with this
rotation of the eject |lever 3, the push rod 5 noves forward. Furt her,
when the push rod 5 is depressed with thg IC card 1 inserted in the
connector, the eject lever 3 is driven By this push rod 5 to rotate

cl ockwi se as seen in Fig. 7; since this torque is transmtted to the drive
| ever 4 through the engagenent step portions 3b and 4b, the drive |ever 4
rot ates couqdt @agdodkwithe agiesdedevieridg.and the aotadsidn leves A awreporti ons
3a and 4a of the eject lever 3 and the drive |lever 4 push in the end
portions ofcotiatedhagounds &g fgrst sapriory shaficd |andbfthehsqondard 1,

and, as shown in Fig. 8, _the ICcard 1 is separated fromthe pin contacts
and pushed SHPPAF tShefdi sohFef@esddivieion, Wo dikactians QRRPHe He easi | y

extracted b he fi ngers. ... lL.n the abqgve-described conventional |IC card
connect or, eyaﬂ%b ofhe: AR, WtRy s RataEon Fudds fIe5y glte‘%%ﬁ)p%'rt .

shaft 6, angd the drive lever 4 e otates around the second support
shaft 7, a?‘g‘er cﬁ“as[q’abﬁ%efi jsgi“‘r?e"ﬁ é‘lé\ge]%‘hare}‘r‘{'by .

Further, when the push rod 5 is depréssed with the IC
card 1 inserted in the connector, the eject lever 3 is_ .
driven by this push rod 5 to rotate clockwise as seen in Fig.
7: since this torque is transmitted to the drive lever 4
through the engagement step portions'3b and 4b, the drive
lever 4 rotates counterclockwise as seen in Fig. 7. As a
result, the claw portions 3a and 4a of the eject lever 3 and
the drive lever 4 push in the end portions of the card
inserting/extracting surface la of the IC card 1, and, as
shown in Fig. 8, the IC card 1 is separated from the pin
contacts and pushed'out to the discharge position, so that
the card can be easily extracted by the fingers.

In the above-described conventional IC card connector,
the eject lever 3, which rotates around the first support
shaft 6, and the drive lever 4, which rotates around the
second support shaft 7, are rotatably joined together by
means of the engagement step portions 3b and 4b, so that the
amount the drive lever 4 rotates with respect to the amount
the push rod 5 is pushed in is determined by the distance

between the second support shaft 7 and the engagement step



means of the engagenent step portions 3b and 4b, so that the anount the
dri‘ve lever 4 rotates with respect to the anount the push rod 5 is pushed
inis determined by the distance between the second support shaft 7 and

t he engagenent step _ - 5- portions
3b and 4b. Thus, when the distance between the second support shaft 7 and
t he engagenent step portions 3b and 4b is set to be |ong, the nonent of
the drive lever 4 increases, so that the I'C card 1 can be reliably
separated fromthe pin contacts even if the push rod 5 is pushed in wth
a slight operating force. On the other "h&d, the rotation angle of the
drive lever 4 decreases, so that the [IC card 1 cannot be pushed out to a
sufficient degree. In this way, a reduction in the operating force applied
to the pusoriibibs i3b raxid cdbnpatThise, wiHdn arhd ntirsstasecd odttweeantitid the | C
card is discharged. Under the circunstances, in setting the distance

bet ween t heseseemdhdseppot tshailf t7 Aahdhe rengagpprie |tepg gripoianomd 3b and
4b, the amount the IC card is discharged takes priority over reduction in

the operatamd 4brte s@bliede cland pihsh RoueRE; o thetdniee kamgmt4éthe 1C
card is discharged cannot be increased with a slight operating force.
SUMVARY OF JRETC$ARENRTI SN that the e p%hnk Laf the tFRLARENMCRIRARS on,
when transpliting.tDe, 'S MEARL {06 CLE%nd yEin 2040 {9181 &Feq 1n
with a slight'operating force. On the other hand, the
rotation angle of the drive iever 4 decreases, so that .the
IC card 1 cannbt be pushed out to a sufficient degree. In
this way, a reduction in the operating force applied to the
push rod 5lis“not compatible with an increase in the amount
the IC card is discharged. Under the circumstances, in
setting the distance between the second support shaft 7 and
the engagement step portions 3b and 4b, the amount the IC
card is discharged takés priority over reduction in the
operating force applied to the push rod 5, so that the
amount the IC card is discharged cannot be increased with a
slight operating force.
SUMMARY OF THE INVENTION
In accordance with the present invention, when
transmitting the torque of the eject lever, which rotates
.upon the depressing of the push rod, to thé drive lever,
power transmission is effected through the intermediation of
the engagement.portion which is farther from the rotation

fulcrum of the drive lever in the initial stage of the

rotation, and power transmission is effected through the



upon the depressing of the push rod, to the drive |lever, power

tradnsmission is effected through the internediation of the engagenent
portion which is farther fromthe rotation fulcrumof the drive |ever
the«nitial stage of the rotation, and power transm ssion is effected
t hrough t he - 6- I nt er medi ati on of
t he engagenent portion which is nearer to the rotation fulcrumof the
drive lever halfway through the rotation. Due to this arrangenent, at the
early stage of the push rod pushing-in gperation, a large nonent is

gener at ed though the displacenent of the

spite of a slight operating force, the IC card can be reliably separat
fromthe pin contacts; After the separation of the IC card, the drive
lever is dinpkamediatdon D&rgheesgngagemenh pespéon wbitheisnpearerh&opush
C .

rod is

pushed in, so that it is possible to increase the anount the

card is d|§bﬁarg§étaﬁ§ éndrrymeqfr ghe drive levernhaéévaaaﬁaﬁowahhtbne

present

i nvention, there is ﬁrOV|ded an | C card connector conprising
pi n hou3|n§°tﬁﬁé9pdedD%Ptﬁ°at

&ﬁbéFrGPQEWﬁn§onP§CF§ec8ﬁﬁé¥téGaBG §§cket
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drive lever is small, so that,
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contacts of an |IC cargf rod which sup orted so a .to be capable
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small, so that, in spite of a slight operating force, the IC.”

card can be reliably separated from the pin contacts: after
the separation of the IC card, the drive lever is displaced
to a large extent with respect to the amount the push rod is
pushed in, so"that it is possible to increase the amount the'
IC card is discharged and easily extract it.

In accordance with the present invention, there is
provided an IC card connector comprising: a pin housing
provided with a number of pin contacts connected to socket
contacts of an IC card, a push rod which is supported so as
to be capable of reciprocating by a frame integrally formed
with the pin housing and which is depressed when extracting
the IC card, an eject lever which is supported by the pin
housing so as to be rotatable around a first support shaft
and one end of which is engaged with the push rod, and a
drive lever which is supported by the pin housing so as to
be rotatable around a second support shaft, wherein formed
on said drive lever are two engagement portions which are at
different distances from said second support shaft, and

wherein, when pushing out said IC card in an inserted state



and one end of which is engaged with the push rod, and a drive |ever which
i s ‘supported by the pin housing so as to be rotatable around a second
support shaft, wherein formed on said drive |ever are tw engagenent

por.ti ons which are at different distances fromsaid second support shaft,
and wherein, when pushing out said IC card in an inserted state

-7- to a discharge position, a torque of said eject |lever adapted to
rotate upon the depressing of the push rod is transmtted to said drive

| ever through that engagenent = portion whjch is farther from said second
support shaft and then transmtted tosd d drive |ever t hr ough t hat
engagenent portion which is nearer to said second suport shaft. '
Further, there is provided a construction wherein a second drive |ever
havi ng en etmagedesthaoge i prsitiaugha twdwgle i of | sabhgaiect Wwevesai d. ej ect

| ever is rotatably supported by said first support shaft, and wherein the
di st ance beadapbedated rotate supporithedgpressiingcotnpecpash rodrison of
this second drive lever is set to be substantially the sane as the

di st ance bethepemihledske oPid sUpes tLeFRF « threughathahgeeagemenbrti on of

the drive lever which is,fa%ther fé§$1said_second shaft, mherebg when
ef fecting tPRTELPArYRIGH F TRELRRT LroM SRidnSPegusr SUPROTh shetfoRRE, |t

(s possibl e to,pysh L ulaspbsian i ghlYe SLUSLORLYLR HHE:' SafEbdnent
' portion which is nearer fo-said second suport shaft.
Further, there is provided a construction wherein a
secohd drive lever having en engagement portion through
which it is.eggaged_with said eject lever is rotétably
supported by séid first support shaft, and wherein the
distance between said first support shaft and the engagement
portion of this second drive lever is set to be
substantially the same as the distance between said segond
support shaft and that engagemeﬁt portion of the drive lever
which is farther from said second shaft, whereby, when
effecting the separation of the IC card, whiéh requires a
great force, it is possible to push it out substantially
straightly in the IC card separating direction by the two
drive levers, thereby realizing a more feliable separating
operation.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a bottom view of an IC card connector
according to the first embodiment of the present invention

with an IC card inserted therein;

Fig. 2 is a bottom view of an eject lever;



drive levers, thereby realizing a nore reliable separating operation.

BRI'EF DESCRIPTICN OF THE DRAW NGS Fig. 1 is a bottomview of an IC
card connector according to the first enbodi nent of the present invention
wi thr an 1 C card inserted therein; Fig. 2 is a bottomview of an eject
| ever; - 8- Fig. 3is a
bottom view of a drive |ever; ' Figs. 4A and 4B are bottom vi ews
illustrating the ejecting operation of the IC card connector shown in Fig.
1; Fig. 5is a diagran1i||ustratinq3the relati onship between the

anount the push rod is pushed in and the” anount the 1C card is discharged,;
Figs. 6A through 6C are bottom views showing the main part of an IC card
connector according to the second enbodi nent of the present invention;
Fig. 7 is a botRign \3 el® (f kotttowentdvoeff 4 Gxhvel lexgmector with an IC

card inserted therein; and Fig. 8 is a bottomview showing the IC
card connector F3gs ¢ HEA R 14 PRS ah%ttom$ﬂm@rm@RE’ERRED
EMBODI MENTS Enmbodi nents will be described with reference to the

drawi ngs. FI§CtingsoReRatigh 9f etiPef IGncRrEACEPRNEEHAECERPWR akRoFd¥nglio a

First enbodlneq; Of éhe pre fggramvfiiustrating the relationship

between the amount the push rod is pushed in and the amount
the IC card is discharged;.

Figs. 6A through 6C are bottom views shbwing the main
part of an IC card connector according to' the second
embodiment of the present invention;

Fig. 7 is a bottom view of a conventional IC card
connector with an IC card inserted therein; and

Fig. 8 is a bottom view showing the IC card connector
in the ejecting state.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments will be described with reference to the
drawings. Fig. 1 is a bottom view of an IC card connector
according to a first embodiment of the present invention
with an IC card inserted therein; Fig. 2 is a bottom viey of
an eject lever; Fig. 3 is a bottom view Sf a drive lever;
Figs. 4A and 4B are bottom views showing the eject 6peration
of the IC cérd connector shown in Fig. 1; and Fig. 5 is a
diagram illustrating the relationship between the amount the
push rod is pushed in and the amount the IC card is

discharged.

As shown in Fig. 1, an IC card connector according to



with an I1C card inserted therein; Fig. 2 is a bottomview of an eject
lever; Fig. 3 is a bottomview of a drive lever; Figs. 4A and 4B are
bottom vi ews showi ng the eject operation of the IC card connector shown in
Fig.”1, and Fig. 5is a diagramillustrating the relationship between the
anount the push rod is pushed in and the amobunt the IC card is :
di schar ged. As shown in Fig. 1, an IC card connector according to

-9- t his enbodi nent nmainly conprises a pin housing 10 in which a |arge
nunber of pin contacts (not shown) to be_ connected to socket contacts in
the ICcard 1 are fitted and fastened Tn’ a predeterm ned arrangenent, a
pair of frames 11 secured to the right and left sides of the pin housing
10 and adapted to guide the IC card 1 widthwi se on either side, a push rod
12 nount edthdsoembpbdamentlmadnly] eotnpkéses a3pandheudiinge 10|l émewhi4hdai ven
by this push rod 12, etc. The eject lever 13 and the drive |lever 14 are
fornmed by daxgpi nymperapf pliat contagéscédnotr gbownd &P beecepaectedciani sm
section of this IC card connector will be described in detail. The push
rod 12, whiserked geptasssdiphdheelCr garind ere fitégddand fpstrped 48 as to-
be capabl e of bein reci%gocatin in the 1C card _inserting/extracting

di r ect i ons B PrEIGIEFRINGL,AXEANGRTERSt SnBRAT PfoFralgsSod 1t FEHERE &% f ace
of one TrafR gnt"end 9%t 2Ydes'3¢ Int0L3h?RotsiiRPI0" S hdhptea |
to guide the IC card 1 widthwise on either side, a push rod
12 mounted to one framé 11, an eject lever 13 and a drive
lever 14 driven by this push rod 12, etc. The eject lever
13 and the drive lever 14_are formed by stamping metal
plates. The construction of the eject mechanism section of
this IC card connector will be described in detail. The
push rod 12, which is depressed when extracting the IC card
1, is held so as to be.capable of being reciprocating in the
IC card inserting/extracting directions by a guide
protrusion (not shown) provided on the side surface of one.
frame 11. The eject lever 13 is rotatably supported by a
first support shaft 15 pfotruding.from the pin housing 10,
and the drive lever 14 is rotatably supported by a seconq
support shaft 16 also protruding ffdm the pin housing 10.

As shown in Fig. 2, the eject lever 12 has a round hole
13a into which the first support shaft 15, which is the
rotating shaft thereof, is inserted, an engagement portion
13b protruding from that end of the iever which is -on the
opposite side of the round hole 13a, and a plurality of

joint holes 13c through 13f situated between the round hole



first support shaft 15 protruding fromthe pin housing 10, and the drive

| ever 14 is rotatably supported by a second support shaft 16 al so
protrudi ng fromthe pin housing 10. As shown in Fig. 2, the eject

| ever 12 has a round hole 13a into which the first support shaft 15, which
is the rotating shaft thereof, is inserted, an engagenent portion 13b
protruding fromthat end of the lever which is on the opposite side of the
round hole 13a, and a plurality of joint holes 13c through 13f situated

bet ween the round hol e - 10 - 13a
and the engagenent portion 13b, the engédénent portion 13b bei ng engaged
with the forward end portion of the push rod 12. As shown in Fig. 3,

the drive lever 14 has a round hole 14a into which the second support
shaft 16, W3iaclanids thiee engaigemend ploaftiionhdBbof thies engagement aoaitdwnporti on
14b for pushing out the IC card 1, and first and second engagenent

menbers 143 3ndelng eagaged wdth phet fodwagrd end plostioinnof HbleepusBec and
13d of the eject lever 13, the claw portion 14b and the engagenent nenbers
l14c and 14&9kil?g bent substantially at right angles in opposite
directions with ect .to_the plate rface_of the drive |ever

Assumi ng that t A& aﬁgwﬁnég Eé?megn FHE gEﬁY@rlﬁVthé4rBﬁﬁda ﬁBPBdlﬁalﬁnd

he f1rel SOBROSIEAIERD S dedhd-budid o Thadd G ShAGE Regen the
rotating shaft thereof, is inserted, a claw portion 14b for
pushing out the IC card 1, and firét and second engagement
memberé l4c and 144 respectively protruding into the joint
holes 13c and 13d of the eject lever 13, thé claw portion
14b and the engagement members l4c and 144 being bent
substantially at right angles in opposite directions with
respect to the prlate surface of the drive lever 14.
Assuming that the distance bétween the center of the round
hole l4a and the first éngagement member l4c is L1 and that
the distance between the center of the round hole 1l4a and |
the second engagement member 14d is L2, L1 is sufficiently
longer than L2.

In this IC card connector, constructed as described _
above, as the IC card 1 is inserted from the card inserting
portion of the frame 11, the IC card 1 moving toward the pin
housing 10 causes the pin contacts of the pin housing 10 to
be forced into the socket cont&cts thereof while it pushes
in the claw portion 14b of the drive lever 14, so that, by

inserting the IC card 1 a predetermined amount, the

insertion-complete state is attained, in which, as shown in



the second engagenent nenber 14d is L2, L1 is sufficiently |onger than L2.
In“this I C card connector, constructed as descri bed above, as the IC card
1l is inserted fromthe card inserting portion of the frane 11, the IC card
1 neving toward the pin housing 10 causes the pin contacts of the pin
housing 10 to be forced into the socket contacts thereof while it pushes
in the claw portion 14b of the drive |lever 14, so that, by inserting the
IC card 1 a predeterm ned anmount, the insertion-conplete state is
attained, in which, as shown in 11 Fig. 1, the ICcard 1 is
reliably connected to the pin contacts.” At  this tine; the drive |lever 14
rotates around the second support shaft 16, and this rotation of the drive
|l ever 14 is transnmtted to the eject |ever 13 through the joint sections
of the englggnedt mbebdfscasd dndslaeélandblyheonneiciedhdioedhe3pisand 13d, so
that the eject lever 13 rotates around the first support shaft 15 and,
with this Fcen&acss- Aife thdshtiseg.12hgodedveodwded dldomrgtates ememnt)

On the other hand, when the push rod 12 is depressed, wth the IC card 1
bei ng t hus thes &LCRRG FUPROT o FREL A6y, andhdhdiseartiadion of theardrdive

chosku 5C, 358500 4 P om0 Lot Wl W S RBREY Ul Y

countercl oghut$e 3%+380% 0 Thd chg@oid ! Hemdet¥'d VRN Y4d and the
joint holes 13c and 134, so that the eject lever 13 rotates
around the first support shaft 15 and, with this rotation,
the push rod 12 moves forward along the frame 11.

On the other hahd, when the push rod 12 is depressed,

with the IC card 1 being thus inserted in the connector 1,
the eject lever 13 rotates clockWise as seen in Fig. 1
around the first support shaft 15, and, with this rotation
of the eject lever 13, the drive lever 14 rotates
counterclockwise as seen in Fig. 1 around the second subport
shaft 16, so that the claw'portion 14b of thg drive lever 14
pushes in the front surface of the IC cérd 1, and the IC
card 1 is separated from the pin contacts and pushed out to
the discharge position. In this case, first, in the ini;ial
stage of the rotation of the eject lever 13, the peripheral
edge of the joint hole 13c of the eject lever 13 abuts the
first engagement membe:'14c of the drive lever 14, and the
drive lever 14 rotates using the first engagement member l4c,
which is farther from the rotation shaft, as the application

point. Then, as shown in Fig. 4B, the peripheral edge of

the joint hole 13c¢c is separated from the first engagement



shaft 16, so that the claw portion 14b of the drive lever 14 pushes in the
front surface of the ICcard 1, and the IC card 1 is separated fromthe
pin contacts and pushed out to the discharge position. In this case,

first, inthe initial stage of the rotation of the eject lever 13, the
peri pheral edge of the joint hole 13c of the eject |lever 13 abuts the
first engagenent nenber 14c of the drive lever 14, and the drive |lever 14
rotates using the first engagenment nenber 14c, which is farther fromthe
rotation shaft, as the application pgi?é._Then, as shown in Fig. 4B, the
peri pheral edge of the joint hole 13c 'S separated fromthe first
engagenent ' - 12 - menber 14c.

| nstead, the peripheral edge of the joint hole 13d abuts the second
engagenment membheer 14¢d, Iosthad.tbee periphérakbredderofatike jsimy hdkesecond
engagenent nenber 14d, which is nearer to the rotation shaft, as the

appl i cati oh3gophuts the sgpgpdj gngagement membernlddal sat blgatothehe
operation of = pushing in the push rod 12, a great force is required to '
separate t AE1Ve &5ver1lfr Sptekesppiiegnthet secepd, shdagpyent neembeye | ever

14 using the first engagenent nenb 14c which ig farth fromthe _
rotation fﬁ?gru 185 gﬁeneﬁﬁﬁFrgﬁtF%ﬁ 58Fﬁflﬂftﬁpﬁ%Fhea?aﬁé% bet ween points
0 and P of Lg..D. r nonent is generated, whereby the IC card 1 can
be re|iab|$P§%%§F§%8§ g?%ﬁ&fhe pin contacts. \Wen the

That is, while in the initial stage of the operation of
pushing in the push rod 12, a great force is requiréd fo
separaté the IC card 1 from the pin contacts, by rotating
the drive lever 14 using the first engagement member l4c,
which is farther from'the.rotation fulcrum, as the
application point within fhe range between points O and P of
Fig. 5, a great moment is 'generated, whereby the IC card 1
can be reliably separated from the pin contacts. When the
IC card 1 has been separated from the pin contacts, it can
be pushed out with a slight'forCe, so that, by rotating thé
drive lever 14 by using the second engagement member 144,
which is closer to the rotation fulcrum, as the application
point, the displacement thereof is increaseﬁ, whereby the
requisite amount the IC card is discharged can be secured.

Figs. 6A through 6C are bottqm views showing the main
part of the IC card connector according to a second
embodiment of the present invention. The component
corresponding to those of Figs. 1 through 5 are indicated by
the same reference numerals. This embodiment differs from

the above-described first embodiment in that a drive lever



|C card 1 has been separated fromthe pin contacts, it can be pushed out
wth a slight force, so that, by rotating the drive lever 14 by using the
second engagenent nenber 14d, which is closer to the rotation fulcrum as
t he ‘application point, the displacenent thereof is increased, whereby the
requi site anount the 1C card is discharged can be secured. Figs. 6A
t hrough 6C are bottom views show ng the main part of the I C card connector
according to a second enbodi ment of the present invention. The conmponent
corresponding to those of Figs. 1 through 5 are indicated by the sane
reference numeral s. This enbodi ment drfférs from the above-described first
enbodi nment in that a drive |ever ' -

13 - - 17 (hereinafter referred to as the second drive |lever) which is
separate frpnmhécetiiaFeet evefedded W Céis i Bhe oset6hd ydrsuppLeved) byhibe
second support shaft 16, is rotatably supported by the first support shaft
15, the | Cisasepdratenfirodi slibadgide bjevéaesk4{i wkichnils secbatadiyve | evers
14 and 17. Oherwi se, the construction of this.enbodinent is the sane as
t hat of thsupposteénbydthensecond sdppoxtcshdftriée Leveotatahdy a
configuration such as can be obtained by reversing the first drive |ever
14 by 180feppprind PrctheeEinst| aweperti shafiplboer thaskfngasdt 1t heing

card 1 and first and second en agenent nmenbers 17¢ and 17d. Ihe giigances
L1 and L2 fisfhergedeRYeFngper hiTpFrandsappopfl drive levers 14 and 17.

Otherwise, the construction of this embodiment is the same
as that of the firsf embodiment.

The second drive iever 17 has a configuration such as
can be obtained by reversing the first drive lever 14 by
180° and incliudes a claw portion'17b for pushing out the IC
card 1 and first and second engagement members 17c and 174.
The distances L1 and L2 from the center of the first support
shaft 15 to the first and second engagement members 17c and
174 are the same as those of the first drive lever 14, and
Ll is set to be sufficiently longer than L2. _The first
support shaft 15 is first inserted into the second drive
lever 17 and then into the eject lever 13. The first and
second ehgagement members 17c and 17d of the second drive'
lever 17 protrude from the joint holes 13e and 13f,
respectively. However, since the eject lever 13 and the
second drive lever 17 share the first support shaft 15 as a
common rotation shaft, the engagement members 17c and 174
are always engaged with the corresponding joint holes 1l3e’
and 13f irrespective of the rotation angle of the eject

lever 13.



shafit 15 to the first and second engagenent nenbers 17c and 17d are the
sane as those of the first drive lever 14, and L1 is set to be

sufficiently longer than L2. The first support shaft 15 is first inserted
into the second drive lever 17 and then into the eject lever 13. The first
and second engagenent nenbers 17c and 17d of the second drive |ever 17
protrude fromthe joint holes 13e and 13f, respectively. However, since
the eject lever 13 and the second drive |ever 17 share the first support
shaft 15 as a comon rotation shaft, the engagenent nmenbers 17c and 17d
are al ways engaged with the correspondi d¢ joint holes- 13e and 13f

i rrespective of the rotation angle of the eject |ever 13.

- 14 - When,. in this I C card connector, constructed as described
above, the pushwhen, 12ni shileprescadd ebvhmester| Cconatdudtb@i ag i nserted in
the connector 1, as shown in Fig. 6A, the eject lever 13 rotates around
the first desemibedshbbivelsthe pusbsubtl dR tikeddpmesseidngwdfttht thepdI<h rod
12, and, with the rotation of the eject lever 13, the first drive |ever
14 is oper saad iln beriads dmsemiede Lnadhien conaectorsil , e isogiheemt ideFdigi.bed

above. Further, in the initial - stage of the rotation of the eject |ever
13, the rottdi dieorieate levert L3ewotatesi aropadsvhet £4nsd EH@PSEdond dri ve

lever 17 thraou t he abut ment paortions of the joint holes 13e an
shaftQQS as a result %f the depressinb of the pus r&% qz.

and, with the rotation of the eject lever 13, the first
drive lever 14 is operated in the same manner as in the
first embodiment described above. Further, in the initial
stage of the rotation of the eject lever 13, the :otation of
the eject levér 13 is transmitted to the second drive lever
17 through the abutment portions of the joint holes 13e and
13f and the engagement members 17c and 174, as shown in Fig.
GB, so that the second drive lever 17 rotates around the
first éupport shaft 15 in reverse direction to the first
drive lever 14, and the respective claw portions 14b and 17b
of the first and second drive levers 14 and 17 push in the
front surface of the IC card 1 in the separating direction.
In this case, the distances between the rotation centers pf
the drive levers 14 and 17 and the first engagement members
l4c and 176 are set to be the same, so that the claw
portions 14b and 17b of the drive levers 14 and 17 push in
the end portions of the front surfacé of the IC card 1 with
the same force, with the result that the IC card 1 is pushed
out substanfially straightly in the separating direction, -

thereby realizing a reliable separating operation.



13f .and the engagenent nenbers 17c and 17d, as shown in Fi'lg. 6B, so that
the second drive lever 17 rotates around the first support shaft 15 in
reverse direction to the first drive lever 14, and the respective claw
portions 14b and 17b of the first and second drive levers 14 and 17 push
in the front surface of the ICcard 1 in the separating direction. In
this case, the distances between the rotation centers of the drive |levers
14 and 17 and the first engagenent nenbers 14c and 17c are set to be the
sane, so that the claw portions 14b and 17b of the drive levers 14 and 17
push in the end portions of the front d3r face of the-1Ccard 1 with the
sane force, with the result that the ICcard 1 is pushed out substantially"
straightly in the separating direction, thereby realizing a reliable
separati ng operwhénnthe eject lever 13 further rotates, the firdd - _
Wien the eject lever 13 further rotates, the first drive l'ever 14 rotates
usi ng the dedwrdlengzgdremptateisensingdthehseond ragrgemeontt memberati on
fulcrum as the application point, as shown in Fig. 6C, and greatly pushes
out the | Cl4&rdwhich dSengpsemait§e thgsroitafiopoflerumsi gse thehe
application point of the second drive | ever 17 does not change, the

di spl aceneAPPIACAtd08e PR tar AFe SPOVEr 187F1g- &fal PBA OREAR HLHaPUSheShe

17 ceases PBtHERS HenPRE Mt tondTon ARFPBR 6T PAESEARY: noUREeFe BAPESL.
the application point of the second drive lever 17 does not
change, the displacement_of the second drive lever 17 is..:
smaller than that of the first drive lever 14, and the claw
portion 17b of the second drive lever 17 ceases to be
involved in the operétiqn of discharging the IC card 1.
However, as described above, once the IC card 1 has béen
separated from the pin contacfs, it can be pushed out with a
slight force, so that, duriﬁg this period, the IC card 1 can
be pushed out by the claw portion 14b of the first drive
lever 14 alone without any problems. '

While in the above-described embodiments the pin
housing 10 and the pair of frames 11,.which are separate
members, are formed info an integral unit in the post
process, it is naturally also possible to form the pin
housing 10 and the frames 11 as an integral unit by molding
in advance.

The present invention, which is carried out as
described abové, provides the following advantages.

Due to the structure which comprises a pin housing

provided with a large number of pin contacts connected to



However, as described above, once the IC card 1 has been separated from
the pin contacts, it can be pushed out with a slight force, so that,
during this period, the IC card 1 can be pushed out by the claw portion
14b -of the first drive |ever 14 alone w thout any problens. ‘Wiile in
t he above-descri bed enbodi nents the pin housing 10 and the pair of frames
11, which are separate nenbers, are fornmed into an integral unit in the
post process, it is naturally also possible to formthe pin housing 10

and the frames 11 as an integral unit byjgolding in advance. The
present invention, which is carried out as described above, provides the
fol |l ow ng advant ages. Due to the structure which conprises a pin
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e ueredmaypetd XhDrd I U e o6 Ao ptataily o
a drive | evgkr¥hd€ing StisdPROTdLEE PYar ejddt i) NEkSH Neh £6h aSs tSuppridd ab @bl e
around a second support shaft and which has a claw portion for pushing out
the | C car dthehgigi Moli®ingds®es to be rotatable around a first support

_shaft and one end of which is engaged with the push rod, and

a drive lever which is supportéd by the pin housing so..as to

be rotatable around a second sﬁpport shaft and which has a

claw portion gdr pushing out the IC.card, wherein formed on

the driﬁe lever are two engagement portions which are at

different distances from the second support shaft, and

wherein, when pushing out the IC card in an inserted state

to a discharge position, a torque of the eject lever adapted

to rotate upon the depressing of the push rod is transmitted

to the drive lever through that engagement portion which is

farther from the second support shaft and then transmitted

to the drive lever through thaf engagement portion which is

nearer to the second support shaft, whereby a large momen;

is generated in the initial stage of the operation of

pushing in the push rod though the displacement of the drive

lever is small, so that_the IC card can be reliably

separated from'thg pin contacts with a slight operating

force; after the separation of the IC card, the drive lever

is greatly displaced with respect to the amount the push rod

is pushed in, so that the amount the IC card is discharged



the .drive | ever are two engagenent portions which are at different

di stances fromthe second support shaft, and wherein, when pushing out the
IC.card in an inserted state to a discharge position, a torque of the
eject lever adapted to rotate upon the depressing of the push rod is
transmtted to the drive |ever through that engagenent portion which is
farther fromthe second support shaft and then transmtted to the drive

| ever through that engagenent portion which is nearer to the second
support shaft, whereby a large nonent -ig7generated in the initial stage of
the operation of pushing in the push rod though the displacenent of the
drive lever is small, so that the IC card can be reliably separated from

the pin contacgts w.th sl i, ght eratin force, after the aratj aon of
the 1C cards oenfAthe R oPEnebie witd by eiseinsl s, e St
anount thedgxg5é5¥§ doe g in, so that the ampunt the IC card is

di scharged = ) ' - 17 - is increased to

thereby meke it ppogeh! € ah0hriifg Geﬁ%rqSthoB%e%aghkﬁeﬁﬁtra%%%@

n .
Further, an arrangenent is adoptéd wherein a Secon rrve | ever ﬁaV|ng en

engagenent §0ivd edd¥ ALY ddgdfemet9qsnsk Wd Nedibu g SHidE VY i
rotatably supported by the irst support shaft and whereln the distance

bet ween t heenddded wifipathie sdipddt arsydihel £ ngagetasily pigpsted Biithe second
.drive lever is set to be substantially the same as

first support shaft and wherein the distance between the
first support shaft and the éngagement portion of this,
second drive lever is set to be substantially the same as
the distance between the second support shaft and that
engagement portion of the above-mentioned drive lever which
is farther from the second support shaft, whereby, when
effecting the operation of separating the IC card, which
requires a great force, it is possiblé to push out the IC
card substantially straightly in the separating direction by

the two drive levers, thereby realizing a more reliable

separating operation.



the .di stance between the second support shaft and that engagenent portion
of "t he above-nentioned drive |l ever which is farther fromthe second

support sha”"mnﬂl effecting the operation of separating the IC
card, which mﬂ nm mt_ force, it is possible to push out the IC
card substantial |y strasghtly in the separating direction by the two drive
| evers, thereby realizing a nore reliable separating operation.

- 18 - WHAT | S CLAI MED I S: 1. An IC card connector conprising: a
pin housing provided with a |arge nunbgrg af pin contacts connected to
socket contacts of an |IC card, a push rod which'is supported so as to

be capable of reciprocating by a frane integrally formed with the pin
housi ng an i i epressed when extracting the I1C card, an ej ect

| ever mhicﬁ“gg g%pﬁgﬁggﬁBbégrhe pin housing so as to be rotatable:around a
first support shaft and one end of which is engaged with the push rod, and
a drive |l ever which is supported by the pin housing so as to be rotatable

around a secondlsupgﬁr&cs€§}&,connect$g?§§%$£%$5§§g oy éghdhgﬁEXE | ever are

t wo engagenent bortlons_ |ch_are at ~drstanc fron1sa?d second
support ‘shafdovidied Witheiah :la‘f:@%n nRMBBIN S £0 Yli nS Mot tale t&@ldnnkcted to

socket contacts of an IC card,

~a push rod which is supported so as to be capable of
reciprocating by a frame integrally formed with the pin
housing and which is depressed when extracting the Ic'card,

an eject lever which is'supported by the pin housing so
as to be rotatable around a first support shaft and one end
of which is engaged with the push rod, and

a drive lever which is supported by the pin housing so
as to be rotatable éround a second support shaft,

wherein formed on said drive lever are two engagement
portions which are at different distances from said sedénd'
support shaft, and wheréin, when pushihg out said IC card in
an inserted state to a discharge position, a torque of said
eject lever adapted to rotate upon the depressing of the _
push rod is transmitted to said drive lever through that
engagement portion which is farther from said second support
shaft and then transmitted to said drive lever through that
engagement portion which is nearer to éaid second support

shaft.

C 2. An IC card connector according to Claim 1, wherein



an inserted state to a di scharge position, a torque of said eject |ever
d i push rod is transmtted to
said drive tﬁﬂ&r through that engagenent portion which is farther from

said secon uuand then transmtted to said drive |ever through
t hat enga ich is nearer to said second support shaft.

2. An IC card connector According to Claim1, wherein

-19 - a second drive lever having en engagenent portion through which it
is engaged with said eject lever is rotggably supported by said first
support shaft, and wherein the distance between said first- support shaft
and t he engagenent portion of this second drive lever is set to be

substantially th i st.ance between sai.d se Qnd t shaft
and that EnFageNen r|S‘oret| eve(ﬁ q’taﬁ’ém@r &P SPRgE R (9‘? r%ﬁzpé’r% om sai d

second Sh%&&nh it is engaged with said eject lever is rotatably
supported by said first support shaft, and wherein the
distance between said first support shaft and the engagement
portion of this second drive levef is set to be
substantially the same as the distance between said second
support shaft and that engagement poftion of the drive_ lever

which is farther from said second shaft.



