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MULTI-FULCRUM CARD EJECTING MECHAIISM

Field of the Invention

The present invention relates to a card ejecting
mechanism in an IC memory card connector, which functions
to disconnect and eject an IC memory card from the
connecting pins of the IC memory card connector.

Description_of Prior Art:

IC memory card connectors are often equipped with
ejecting mechanisms for disconnecting and ejecting IC cards
therefrom. Ordinary card ejecting mechanisms use an
ejecting lever operatively connected to one end of an
elongated operating rod or push rod for pivoting about a
fulcrum to eject an IC card from a card connector upon
actuation of the operating rod. Japanese Utility Model
application No. 4-78,035 assigned to vhe applicant
discloses a card ejecting mechanism of such a type. The
card ejecting mechanism disclosed in the application
comprises an operating rod and a card-ejecting 1lever
responsive to the actuation of the operating rod by
pivoting about a fulcrum to permit a pushing end of the
ejecting lever to disconnect and eject the iIC memory card
from the memory card connector. The ope—ating rod is
placed on a first side of a longitudinal centerline of the
IC memory card connector, and the ejecting lever extends
laterally from one side of the longitudinal centerline of
the connector to the other, with the pushing end of the
ejecting lever and the fulcrum both being o the opposite
side of the longitudinal centerline of the .onnector from

the operating rod.
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MULTI 2 FULCRUM CARD EJECTI NG MECHANI SM Field of the Inyen '8
The present invention relates to a card ejecting 5 nechanigﬁfﬁh gﬁ'lc
menory card connector, which functions to disconnect and eject

|C menory card from the connectPig pi ns of th§ FHis SEEBT HAS BBEN

connect or. Description of Prior Art: : REFCACEDDIy C

connectors are often equipped with 10 ej ecting nmechantSmws 1 oOr
di sconnecting and eJeC“f%ngﬁgﬁﬁga end of the ejecting lever and the
fulcrum are on the second side of the' longitudinal
centerline of the IC memory card connector, while the joint
end of the ejecting lever is on the first side of the
5 longitudinal centerline of the card connector. Such an
arrangement yields a greater joint-to-fulcruas distance than
pushing end-to-fulcrum distance, resulting in a relatively
large moment arm and increased leverage o1 the ejecting
lever, thereby facilitating ejection of the iC memory card
10 from the card connector, i.e. disconnectinn and ejecting
the card with a relatively small force applied to the
operating rod.
The arrangement of such a relatively large moment
arm, however, limits the distance of travel of the IC
15 memory card away from the card connector upcn ejection.

Summary of the Invention:
One object of the present inventior is to provide

an improvement to a card ejecting mechanism ia an IC memory
card connector of the type disclosed in Jap:nese Utility

20 Model Application No. 4-78,035. The invention is directed
to increasing the distance of travel of the IC memory card
away from the card connector during ejection, while still
retaining the relatively large moment arm and resulting
leverage of the prior card eject mechanism.

25 To achieve this objective, an I. memory card
connector is equipped with a multi-fulcrum card ejecting
mechanism. The multi-fulcrum card ejecting mechanism
comprises an operating rod and an ejecting lever. The
ejecting lever is responsive to the actuation of the

30 operating rod by pivoting about a plurality of fulcrums on
the card connector to cause one end of the ejecting lever
to disconnect and eject the card from the connector. The
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t'herefrom Ordinary card ejecting nmechanisns use an 93¢h 8GIEE0

| ever operatively connected to one end of an el ongat ed operatlng rod
or push rod for pivoting about a ful,crumto eject an IC card froma
card connector upon 15 actuation of the operating|rags suedfPRARSHEN
Uility Model application No. 4-78,035 assigneq to vRepiak@b cant
di scl oses a card ejecting mechani smof such a type. *fre" Tard—"

ej ecting ”ECfE‘mxSéThe'ySQJfOSﬁdchmstE%e aem@fa d0Bo as t60fﬁliml6ﬂ5 8he
operating rod and a, card-ejecting | ever

actuation of eleRtingelayeRgtor Hrnb?bout thﬁl?iﬁ Siﬁﬁoﬂf guiﬁfgpﬁnPPS

pﬁrnit a pushiggrerdabthbe. ejecting lever to disconnect and ej ect
the 1C nemory card phEONENE: BROCLY €RLnSPRICEL Rbrum dhEaCRSLELIAY
5 mechanism according to the present invei.tion is thus

described as:

The card pushing end-to-fulcrum distance "X" of
the ejecting lever must be smaller than the joint-to-
fulcrum distance "Y" of the ejecting lever sc as to provide

10 a relatively large moment arm and thereby maximize the
leverage of the lever. Conversely, the caru pushing end-
to-fulcrum distance "X" must be larger than the joint-to-
fulcrum distance "Y" so as to increase ths distance of
travel of the card from the card connector.

15 To solve this apparent contradiction in fulcrum
reqﬁirements, a card ejecting mechanism of the present
invention uses an ejecting lever which pivots about two or
more fulcrums, one after another. Specifically, first the
ejecting lever pivots about the first fulcrum which is

20 located close to the card pushing end of the ejecting lever
to meet the requirement X < Y for maximizing *he moment arm
and increasing the leverage of the lever. Tben, the eject-
ing lever pivots about the second fulcrum woich is placed
close to the joint between the ejecting lever and the

25 operating rod to meet the requirement X > Y for increasing
the distance of travel of the card from the card connector.
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pl aced on a first side of a longitudinal centerline of the 25 3-15§E53"Dry

card connector, and the ejecting | ever extends | ateral | y"fromone
side of the longitudinal centerline of _,_  the connector to the ot her,

wi th the pushing end of the ej ecting |l ever and the—ftHerm-bBot-h—e] ng
on the opposite si de of the |ongitudinal centerllﬁgﬂéﬁﬂﬁﬁEHgBF ECL br
from 30 t he operating rod. _ REPLAC :

REPLACEMENT SHEGLf pescription of the Drawings

other objects and advantages of the present
invention will be understood from the followi.ig description
of card ejecting mechanisms according to preferred

5 embodiments of the present invention, which are shown in
accompanying drawings:

Figure 1 is a plan view of a card ejecting
mechanism according to the prior art;

Figure 2 is a plan view of a card ejecting

10 mechanism according to a first embodiment, showing an IC
card inserted in a card connector and fully connected to
the header portion thereof;

Figure 3 is a plan view of an ejecting lever;

Figure 4 is a plan view of a fragment of the

15 card, showing a side spring finger attached to one side of
the card connector; '

Figure 5 is an end view taken along the line 5-5
in Figure 4;

Figure 6 is an end view taken along the line 6-6

20 in Figure 2;

Figure 7 is a plan view of the card ejecting
mechanism, showing that the IC card is inserted in a card
connector and is connected to the header portion of the
card when the operating rod is not actuated;

25 Figure 8 is a plan view of the card ejecting
mechanism showing how it works in response to the initial
actuation of the operating rod, causing the ejecting lever
to turn about the first fulcrum;

Figure 9 is a plan view of the card ejecting

30 mechanism, showing how it works in response to further
actuation of the operating rod, causing the ejecting lever
to turn about the second fulcrum;
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pushing end of the ejecting | ever and the ful crumare 033t-ﬁ(§gs?§%ond
side of the | ongitudinal centerling of the IC nenory card connector,
while the joint end of the ejecting lever is on-the first side-gf{ the
5 | ongi tudi nal centerline of the card connector. | BUSISHERT HAS BEEN
arrangenent yields a greater joint-to-ful crum di stande t haREPLACED pyshing

end-to-ful crumdistance, pigapbt i1y 8 3 ¢hald Veldw of a card ejecting
mechanism according to a second embodiment of the
invention, showing an IC card inserted in a card connector
and connected to the header portion thereof;
5 Figure 11 is a cross-section taken gener 1lly along the
line 11-11 in Figure 10;
Figure 12 is a plan view of an ..jecting lever
used in the card ejecting mechanism of Figure 10;
Figure 13 is a plan view of a card ejecting

10 mechanism according to a third embodiment of the invention
showing an IC card inserted in a card :=onnector and
connected to the header portion thereof;

Figure 14 is a cross-section view taken generally
along the line 14-14 in Figure 13;

15 Figure 15 is a plan view of a card ejecting
mechanism according to a fourth embodiment of the
invention, showing an IC card inserted in a card connector
and connected to the header portion thereof;

Figure 16 is a plan view of a card ejecting

20 mechanism according to a fifth embodiment of :the invention,
showing an IC card inserted in a card aonnector and
connected to the header portion thereof; anc

Figure 17 is a plan view of a czard ejecting
mechanism according to a sixth embodiment of the invention,

25 showing an IC card inserted in a card «onnector and
connected to the header portion thereof.
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l'ar ge' noment arm and i ncreased | everage of the ejecting ﬁ$e B
thereby facilitating ejection of the IC menory card 10 fro ‘Xg(ﬁﬁ

connector, i.e. disconnecting and ejecting the~card with 3
relatlvely smal | force applied to the -6= oper at i ng|-T&& SHEET HAS BEEN

The arrangement of such a relatively |arge nonent ar IREPh&GER er |
limts the distance of travel of the IC 15 menory card away fromthe
card connect o Ned Peddfliption of gn?fgfgiréaeEﬁﬂ¥89héﬂE

One obj ect of rmmwammhu)a

card ej ecting mechani smEigwire | € shaysya card ejecting mechanism of the
type disclosed in Japan Utility Model Appl:cation No. 4-

78,035. The ejecting mechanism of that design comprises an

5 operating rod 7 and a card-ejecting lever & responsive to

the actuation of the operating rod by pivoting about a

fulcrum to permit a pushing end 18 of the ejecting lever to

disconnect and eject the IC memory card from a card

connector, generally designated 1. In this case, the

10 pushing end of the ejecting lever 18 and the fulcrum 22 are

on one side of the longitudinal centerline of the IC memory

card connector, and the joint or rod end of the ejecting

lever is on the other side of the centerline of the card

connector. Such an arrangement yields a greater joint-to-

15 fulcrum distance "X" than pushing end-to-fulcrum distance

wyn  resulting in a relatively large moment arm and

increased 1leverage of the ejecting 1lever, thereby

facilitating ejection of the IC memory card from the card

connector.

20 Turning now to applicant's invention, Figures 2

through 9 show an IC memory card connector 1 equipped with

a card ejecting mechanism according to a fi~st embodiment

of the invention. Referring first to Figures 2 and 3, the

card connector comprises a body 2 which inrtludes a rod-

25 containing section 3 and a lever-containing section 4 lying

at one end of the body 2 and extending perpendicular to the

rod-containing section 3. The connector al:so includes an

initial insertion guide 5 at a proximal or irsertion end of

the connector, and a secondary insertion guide 6 proximate

30 the distal end of the card connector near The lever-con-
taining section 4.

The connector is equipped with an ejecting

mechanism for disconnecting and ejecting an IC memory card

Sheet Has Been Replaced

T



card _connector of the type disclosed in Japanese Uility 20
Application No. 4-78,035. The invention is directed
t he di stance of travel of the IC nenory card amay fro

Mbdel
t 093ALBB8EPR Ng
n1the card

connector during ejection, while still =7- retaini# IHC

e y1 ! arge
nonent arm and resulting | everage of the priof §p§£.€£3ﬁé%ﬁ i sm

25 To achieve this objective, an |IC naonry

connector is equipped with a nulti-fulcrumcard ejecting,
The nul ti-ful d0ufiropatie eppveckgrreckhbni siecting meehppise

ACED
nechanlsm
sc‘é}PP%b‘é?%t fRg
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sectioma cand apnRaeesinoeHeEeBontv ettt by eited Syftpin

the ejecting lever-containing section 4. A header portion
9 is disposed generally below the ejecting lever 8, and
includes connector pins 14, adapted to make an electrical
connection with the conductors of the IC nemory card 10
when the card 10 is fully inserted in the body 2 of the
connector. In a preferred embodiment of the invention, the
connector body and operating rod are rabricated of
dielectric material. The insertion guides and ejecting
lever can also be molded of plastic, but preferably the
initial insertion guide and ejecting lever ure fabricated
of stamped and formed sheet metal material to alleviate
wear and to allow for grounding functions, as described
below.

Specifically the card 10 is adapted to be
received in a passage defined by opposite inner sides 11 of
the initial insertion guide 5, a longitudinzl) side wall 12
of the rod-containing section 3, and opposite inner sides
13 of the secondary insertion guide 6.

The operating rod 7 has a push-button 15 at its
proximal or actuating end, and a Jjoint end 20 of the
ejecting lever 8 is connected to the opposite end 16 of the
operating rod 7 by a joint pin 17. A pushing projection 18
is formed on the other end of the ejecting lever 8, and the
pushing projection 18 faces a leading edge 19 of the IC
memory card 10, when the card is fully inserted within the
card body 2.

Card connector 1 has a longitudinal centerline 21
which 1is generally coincident with a 1longitudinal
centerline of the IC memory card 10, and'of the header
portion 9. The operating rod 7 is located on a first side
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t'o dirsconnect and eject the card fromthe connector. The
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of the centerline 21 of the card connector, i.e. the righ
side as shown in Figure 2, and the ejecting lever 8 extends
across the centerline 21 of the card connector, so that the

pushing projection 18 of ejecting lever is .ocated on the
opposite side of the centerline 21 from the osperating rod
7.

A plurality of fulcrums about whica the ejecting
lever 8 turns are formed intermediate the pushing
projection 18 and the joint end 20 of the ejecting lever 8.
In the first embodiment there are two fulcrums 22 and 25.
These fulcrums are in the form of surfaces or points on the
card body 2 on which the ejecting lever is supported. The
first fulcrum 22 is located on the same side of the
centerline 21 of the connector as the pusning projection
18, or on the opposite side from operating rod 7, and the
second fulcrum 25 is located on the opposite side from the
first fulcrum, i.e. the same side as the op:rating rod 7.

The first fulcrum 22 comprises a fiwst arc-shaped
cam surface 23 formed on the ejecting lever 3 and a first,
generally flat, counter-bearing surface 24 formed on an
opposing surface of the card body 2. Upon initial
actuation of the opening rod 7, the ejecting lever 8 turns
about the first fulcrum 22, allowing the point at which the
first arc-shaped cam surface 23 abuts the first counter
bearing surface 24 to shift continuously and therefore
pivot smoothly. The second fulcrum 25 is <omposed of a
second arc-shaped cam surface 26 formed on the ejecting
lever 8 and a second, generally flat, counter-bearing
surface 27 formed on the opposing surface of the card body
2. ‘

Referring now to Figures 4 and 5, two resilient
spring fingers 30 are formed in opposing side walls 11 of
the initial insertion guide 5. Specifically, the fixed

This Sheet Has Been R
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plurality of fulcruns are arranged so as to permt the | ect] | ever
anothé#ffgé%g

to turn about the plurality of fulcruns one after

The principle of the multi-fulcrumcard gjecting 5 g

to the present invention is thus =9% described as} THIS SHEET -

The card pushing end-to-ful crum di stance " X" of the ej REPEAGER over

nmust be snmaller than the joint-to- ful crumdi stance "Y' of the

ej ecting |l ever_sc tQ pr mk@g el _at i val é% geeFoh

t her eby naxi me?ést ?fé ot SPh r%%gegfsa t:{?e aI%Ieev\eéﬁ.xye ﬁ{/(grq-’sﬂe?y, t ?gcﬂa?gﬁ

pushing end- proximagef uthe uopeningnes "bite nliSt cawrd pagsagean e free

joint-to- ends 32 of spring fingers 30 extend inwerdly, thereby

correspondingly biasing an inserted IC memory card 10

5 inwardly toward the center of the passage. As best seen in

Figure 5, a longitudinal slot 33 is made in the side wall
of the insertion qguide 5 to permit the spring finger 30 to
be yieldingly bent inwardly. 1In the preferred embodiment,
these opposing spring fingers 30 are us2d as ground
10 terminals to permit the discharge of static électricity.
Referring now to Figures 7 thrcagh 9, an IC
memory card is ejected from the card connectos as described
hereinafter. Figure 7 shows an IC card fully inserted in
the card connector and electrically connectec¢ to the header
15 portion 9 thereof. The push-button 15 of the operating rod
7 remains in a first, unactuated position 1A, and the
pushing projection 18 of the ejecting lever 8 remains in a
first, unactuated position 1C, wherein the first cam
surface 23 of the ejecting lever 8 is in ccutact with the
20 first counter bearing surface 24 (Figure 5), and the second
cam surface 26 of the ejecting lever 8 is naot in contact
with the second counter bearing surface 27.
Ejecting the IC card is commenced by actuating,
or pushing in, the push-button 15 of the operating rod 7 in
25 the direction of arrow A (Figure 7). The m:.vement of the
push-button from the unactuated position 17 to the fully
ejected position 3A is performed continuousty by a single
pushing action. However, in describing the operation,
there is an intermediate position 2A between rhe unactuated
30 position and the fully ejected position. First, the
movement from the unactuated position 1A to the intermedi-
ate position 2A will be described, and seconc, the movement

——— N
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ful crum di stance "Y' so as to increase the distance of gggygbﬁgi t he
card fromthe card connector. 15 To sol ve this apparent

contradiction in ful crum requirqun}s, a card ejecting nechanism of
t he present i nvention uses an ejecting |ever | THIS{SHBET H ASOBEEN tjwo
or nore fulcrums, one after another. Specificallly, fRERLAGHERE
ejecting lever pivots about the first fulcrumwhich iS 20 [ocated cl ose

to the card pgglomotgad iHtdiiredifed i pesieieh 2a tol GHEeFullhe rejpdetedrent

X <Y for maxim zing the no t, ar . nd increasing the | everage of
the | ever. ThERS QQ%ﬁnwiTﬁlbe é%ﬁf?%ﬁ%$‘pivots about the second ful crum

which is placed clWisen tthé hpushibat beh WweBnofhehe] ectevag-iingyarodanis t he
25 operatipgJod 4,0,/ 8e t BfabEAYLEGBBE 1 €130 1000 WA Wrmediate
5 position 2A, the joint pin 17 moves from its unactuated

position 1B to its intermediate position 2B, thereby

causing the ejecting lever 8 to turn about the first

fulcrum 22 in the direction of arrow B (Figure 8). Then,

the second cam surface 26 of the second fulcrum 25 comes in

10 contact with the second counter bearing surface 27, and, at

the same time, the pushing projection 18 moves from its

unactuated position 1C to its intermediate position 2C to

eject the IC memory card 10, thereby at least partially

disengaging the conductors of the IC memory card 10 from

15 the pins 14 of the header portion 9, i.e. overcoming the

frictional forces between the header pins ard the IC card

conductors. Thus, the IC memory card 10 is ejected to the
intermediate position 2D.

In the movement to the intermedisve position, a

20 relatively long distance stroke of the operating rod 3 from

the unactuated position 1A to the intermediate position 22

causes the ejecting lever 8 to turn in the direction of

arrow B about the first fulcrum 22, providing a relatively

long moment arm and increased leverage, theruby disconnec-

25 ting the conductors (not shown) of the IC memory card 10

from the pins 14 of the header portion 9 with a relatively

small force. |

) When the push-button 15 of the orerating rod is

then moved from the intermediate position 24 to the fully

30 ejected position 3A, in the direction of arrow A (Figure

8), the joint pin 17 moves from its intermediate position

2B to its fully ejected position 3B, therely causing the

ejecting lever 8 to turn about the second fulcrum 25 in the

This Sheet Has Bee;
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the di stance of travel of the card fromthe card connector.
- 4- 93-188 EP

1 _THIS SHEET HAS BEEN
-1 ~ REPLACED

direction of arrow C (Figure 9). At this point, the first
cam surface 23 of the first fulcrum 22 is nwt in contact

with the first counter bearing surface 24. As a result,
the pushing projection 18 moves from its intermediate
5 position 2C to its fully ejected position 3C, to eject and

carry the IC memory card 10 to its final eiscted position
3D. Thus, ejection is completed, and a poriion of the .IC
memory card extends sufficiently outside the opening of the
first insertion guide 5 to allow it to be grasped by a
10 user.
In the movement to the final eject.d position, a
relatively short distance stroke of the operating rod 3
from the intermediate position 2A to the fully ejected
position 3A causes the ejecting lever 8 tvo turn in the
15 direction of arrow C about the second fulcrum 25, thereby
moving the IC memory card 10 away from the 'icader section
9. More specifically, the pivoting of the .jecting lever
8 about the second fulcrum 25 causes the IC wemory card to
travel a greater distance than if the ejecting lever
20 pivoted only about the first fulcrum.
The mechanical description of the two-step
ejecting operation described above is as follows:
(1) The pushing projection-to-fulcrum distance
("X") of the ejecting lever 8 must be sma2ller than the
25 joint-to-fulcrum distance ("Y") of the ejecting lever 8 so
as to provide a relatively large moment arm and initially
disconnect and eject an IC memory card 10 from the header
portion 9 with a relatively small force ("X" < "Y"); and
(2) the pushing projection to fu'crum distance
30 (*X") must be larger than the joint—to-fuicrum distance
("Y") so as to increase the distance of travel of the IC
memory card away from the connector with a relatively short
stroke of the operating rod 7 ("X" > "yY").
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Brief Description of the Draw ngs O her objects and

advant ages of the present invention will be understood ?3oh88EE
foll owi ng description of card ejecting nechanlsns according to
preferred 5 enbodi ments of the preserk2< nvention, W SHEET IO BERN |
acconpanyi ng draw ngs: Figure 1 is a gl an vREBRLAUER caré
eJectingI necpanisn1according to the prior art; ' gur e
2 is a plan view of a card ecti nechanlsn1 ccor,

embodi nent, showing an %I“i‘nsEPt e§1AHTg c§ &Tﬁ%ct otP %%%I{‘?%I ly
connected to requirements, met by applicant's invention, are

illustrated. As described above, the ejerting lever 8
turns about the first and second fulcrums 22 and 25 one

5 after another, wherein the first fulcrum 22 is placed
closer to the pushing projection of the ejecting lever to
meet the first requirement (X1 < Y1), and the second
fulcrum 25 is placed closer to the joint ot the ejecting
lever to meet the second requirement (X2 > Y¥2).

10 With this arrangement, the IC memory card can be'
ejected a sufficient distance to permit a user to easily
grasp the card by his or her fingers. In addition, the
resilient spring fingers 30 on the opposing side walls of
the insertion guide 5 limit the ejecting distance of the IC

15 memory card 10 from the card holder. Again referring to
Figure 4, the resilient spring fingers 30 apply a force to
opposite sides 34 of the card 10. Therefnre, the card

ejection, i.e. the distance of travel of the card, can be
controlled by adjusting the resilient force of the spring
20 fingers 30.
Figures 10, 11 and 12 show a second embodiment of
the present invention using first and second fulcrums 22
and 25 which differ from those in the first embodiment in
shape. In this embodiment, the first and secand curved cam
25 surfaces 23 and 26 of the first and second fiulcrums 22 and
25 are formed on the opposing surface of che card body
whereas the first and second counter bearing surfaces 24
and 27 of the first and second fulcrums »? and 25 are
formed on the ejecting lever 8.
30 Figures 13 and 14 show a third erlcidiment of the
present invention using the circular surface: of pins 28 as
the first and second curved cam surfaces of the first and

—_—
—
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t he header portion thereof; Figure 3 is a plan view of an

ej ecting |ever; Figure 4 is a plan view of a 93ay%@®P of
the 15 card, showing a side spring finger attached to one side of

t he card connector; Figik¥ 5 is an end [V he
line 5-5 in Figure 4; Figure 6 is ‘gﬁ}@eé PLA@@F%%
along the line 6-6 20 in Figure 2;

view of the card ej ectl ani sm ow, ng t t he | ard

inserted in aS€ l‘g%ﬁ?ﬁe%% o?“‘gnasrs 58&&8&? dfpgttt ﬁe“’ﬁga&} ré?%n
of the ejedtiten Idvew®rate niseddas Scowhtart beaeing surfaces.

Figure 15 shows a fourth embodiment of the

present invention. In this embodiment the first fulcrum 22

5 comprises a first cam surface 23 on the ejecting lever 8
and a first counter bearing surface 24 of an opposing
surface of the connector body, whereas the <second fulcrum

25 comprises a second cam surface 26 of the opposing
surface of the connector body, and a second counter bearing

10 surface 27 on the ejecting lever 8.

Figure 16 shows a fifth embodiment of the present
invention. In this embodiment, the first fulcrum 22
comprises a pin 28 fixed to the connector body and the
first counter bearing surface 29 of the ejecting lever 8

15 whereas the second fulcrum 25 comprises tne second cam
surface 26 of the opposing surface of the c¢onnector body
and the second counter bearing surface 27 of the ejecting
lever 8. )

Figure 17 shows a sixth embodiment of the present

20 invention. In this embodiment the first fulcrum 22
comprises a pin 28 fixed to the connector body and the
first counter bearing surface 29 of the ejecting lever 8.
Whereas the second fulcrum 25 is constituted by the second
cam surface 26 of the connector body. _

25 It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and

30 the invention is not to be limited to the details given

herein.
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is a plan view of the card ejecting
mechanl s Jmmumrl M.II rks in response to the initial 93-288FR i on
of the op ngthe ejectiﬁglever to turn about the

first fulcrum Flgureg’ a plan viewof the card ejecting
30 mechani sm  showing how it works in response tof flels RBEET HAS BEEN
actuation of the operating rod, causing the ejecting |ever REPLACEDt o tufn

about the secm crum
1. A connector apparatus (1) for providing an
interconnection between an IC card (10) and a printed
circuit board, said connector apparatus including:

5 a connector body (2) defining an I~ card passage
with an IC card-receiving opening at one end thereof,
wherein said IC card is inwardly and outwv.rdly movable
within the IC card passage between an inserted position
whereat it electrically and mechanically engages the

10 connector apparatus, and an initial ejected position
whereat said IC card is at least partially disengaged from
the connector apparatus;

an elongated actuator (7) reciprwcally mounted

laterally of the IC card passage; and

15 - an ejector arm (8) rotatable about a first point
(22) on the connector body, said ejector arm having a first
end (18) pivotally associated with the actuator and a
second end (20) which cooperates with the IC card when said
card is in the inserted position,

20 whereby when said IC card is in the inserted
position and the actuator is moved in the direction of
insertion of the IC card, the ejector arm pi-rots about the
first point and the second end of the ejectcr arm moves the
IC card to the initial ejected position;

25 the connector apparatus characterized in that:

the ejector arm (8) is rotatable :hout a second
point (25) on the connector body (2), wherein the ejector
arm pivots about the second point after pivoecing about the
first point, thereby moving the IC card from the initial

30 ejected position to a final ejected position wherein a
portion of the IC card extends outside the IC card-

receiving opening.
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Flgure 1 f a card ejecting mechani sm according to a
second em m“mﬂmmmm i nvention, showing an IC card PAsd®88&Pin a
card con ® =nd connected to the header portion thereof; 5

Figure 11 is a cross-section taken genetB¥ty al ong the

THIS SHEET HAS BEEN |
REPLACED '

2. The connector apparatus as set forth in

claim 1 further characterized by a header portion (9)
adapted for interconnection of the IC card to electrical
traces on the printed circuit board, the header portion
5 defining an array of terminals (14) adapted to electrically
engage corresponding terminals on a leading face (19) of

the IC card when the IC card is in its inserted position.

3. The connector apparatus as set forth in
claim 1 wherein the first point about which the ejector arm
10 is rotatable comprises a first fulcrum defined by a cam
surface (23) formed on one of the ejector arm and the
connector body and a first counter bearing surface (24)
formed on the other of the ejector arm and the connector

body.

15 4. The connector apparatus as set forth in
claim 1 wherein the first point about which the ejector arm
is rotatable comprises a first fulcrum defined by a pin
(28) fixed to one of the ejector arm and the connector body
and a first counter bearing surface (29) formed on the

20 other of the ejector arm and the connector body.

5. The connector apparatus as set forth in
claim 3 wherein the second point about which the ejector
arm is rotatable comprises a second fulcrum defined by a
cam surface (26) formed on one of the ejectinn arm and the
25 connector body and a second counter bearing surface (27)
formed on the other of the ejection arm and the connector
body.
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line*11-1T 1n Figure 10 Figure 12 is a plan view of an
obj ectin ‘lﬂ‘ﬂ m Hmuﬁm in the card ejecting mechani sm of FRHAEERQ;
Fi gure 13 f a card ejecting 10 mechani sm according to a

third enmbodi nent" of the i nvention =16howi ng an 1 C_card jnserted in a
card connector and connected to the header por{imns SHEEREAS BEEN
Figure 14 is a cross-section vieM/taken general |y ~ alRERBACHR | ine
14-14 in Figure 13; 15 gure 15 is a n _view of_a ﬁgrd
ej ecting mechani sf-acc @ n§°PBeStP5urQH’P m?ﬁt §pt Heert

invention, sheyaii an hhexrdih i ther t eédnh8cBotarkbdyniect of mprisedandf a
connected to éhglggggﬂ: pl’%\alsoﬂgt r}eexrteeor]:dlng substantially entirely the
length of the connector apparatus and in which is mounted

5 the terminal array of the header portion of the connector

apparatus.

7. The connector apparatus as set forth in
claim 6 wherein the dielectric housing ard actuator are
each unitarily molded of dielectric material.

10 8. The connector apparatus as set forth in
claim 6 wherein the connector body further ccﬁprises a card
insertion guide (5) for initially guiding the IC card into
engagement with the header.

9. The connector apparatus as =et forth in
15 claim 8 wherein the insertion guide and the ejector arm are
each stamped and formed from sheet metal material.

10. The connector apparatus as set forth in
claim 9, wherein the card insertion guide in-:ludes a first
inwardly projecting spring finger (30) integrally formed on

20 an inner wall of the insertion guide (5).

11. The connector apparatus as set forth in
claim 9 further characterized by a se:ond inwardly
projecting spring finger (30) integrally forrad on an inner
wall (11) of the insertion guide, wherein the first and

25 second inwardly projecting spring fingers exert forces
against opposite edges of the IC card to bias the IC card
toward the center of the IC card passage and to limit the
distance the IC card travels upon ejection tnereof.
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figure 16 is a plan-viewof—a card ejecting 20 nmechani sm accordi ng to

fifth enbodi

card connect

Fi gure 17|

Si xth enbodi nent of the invention, 25 showi ng an |ITHI§ SHEET HAS @¥BeRd|
a card connector and connected to the header pofti on RERBAEED.

10

15

20

25

30

MR- o cne*het? e ontne et ©

I'am vmews of* a card ej ecting mechanism.according to

12. The connector apparatus as set forth in
claim 9 wherein the inwardly projecting spring fingers
function as ground terminals to discharge static

electricity from the IC card.

13. A connector apparatus (1) foco providing an
interconnection between a generally rectangular IC card
(10) and a printed circuit board, said connector apparatus
defining a longitudinal centerline (21) and including:

a connector body (2) defining an IC card passage
with a centerline generally coincident with the
longitudinal centerline of the connector apparatus, and
including a channel (3) positioned laterally of the IC card
passage on a first side of the centerline of the connector
apparatus, wherein said IC card is inwardly and outwardly
movable within the IC card passage betwee. an inserted
position whereat it electrically and mechanically engages
the connector apparatus, and an initial ejucted position
whereat said IC card is at least partially disengaged from
the connector apparatus;

an elongated actuator (7) reciprw..cally mounted
within the channel of the connector body; and

an ejector arm (8) pivotally mounted on the
connector body, having a first end (20) pivotally
associated with the actuator and a second end (18) which
cooperates with the IC card when said c:rd is in the
inserted position, wherein said ejector ars is rotatable
about a first point (22) located on a secoac side of the
centerline of the connector apparatus,

whereby when said IC card is in the inserted
position and the actuator is moved in the direction of
insertion of the IC card, the ejector arm pivots about the

a

a
in
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D6 DEC 199ﬁ“ﬂ“ \“Lml‘uumﬂ _6- Det ai §35188 EP
Descriptio d Enbodlnent Eigure 1 shows a
card ejecti ng et hani sm of t he t yPdi scl osed i n Japms SHEETIHAS
Application No. 4- 78,035. The ejecting nechani smjof thrEpigdesipgn

conprises an 5

the aCtuat'Onfg¥s¥hp01%%r%%hn %OgeE%nB'é%h'BQ @Rguéjgctor arm moves the

10

15

20

25

30

IC card to the initial ejected position;

the connector apparatus characterized by:

the ejector arm is rotatable about a second point
(25) located on the first side of the centerline of the
connector apparatus, :

whereby the ejector arm pivots about the second
point after pivoting about the first point to move the IC
card from the initial ejected position to a final ejected
position wherein a portion of the IC card extends outside

the opening.

14. A connector apparatus (1) for providing an
interconnection between an IC card (10) and a printed
circuit board, said connector apparatus (1) including:

a connector body (2) defining an IC card passage
with an IC card-receiving opening at one end thereof,
wherein said IC card is inwardly and outwardly movable
within the passage of the connector body between aﬁ
inserted position whereat it electrically and mechanically
engages the connector apparatus, and an initial ejected
position whereat said IC card is at 1least partially
disengaged from the connector apparatus;

an elongated actuator (7) reciprocally mounted
laterally of the IC card passage; and

an ejector arm rotatable about a first fulcrum
(22) on the connector body, said ejector aru (18) having
a first end (20) pivotally associated with the actuator and
a second end (18) which cooperates with thé IC card when
said card is in the inserted position, wherein the distance
between the first end of the ejector arm and the first
fulcrum is greater than the distance between the second end
of the eﬁector arm and the first fulcrum,

operating rod 7 and a card-ejecting | ever 8 Tesponsiveto

Sheet Has Been Replaced
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fulcru ing end 18 of the ejecting lever to
di sconn Eﬁ uz@in i | C nenory card froma card COorwdeiis® EP
gener al In this case, the 10 pushi ng end of the

ejecting lever 18 and the fulcrum 22 ara9- on one S| GAIOSHEATCHAS BEEN
| ongi tudi nal centerline of the IC nenory card connectomﬁmyxhﬁhe i
joint or rod end of the ejecting | ever is on the i

centerline of the card .- connector. Such an arrangenent yields a
greater joint-to- 15 whgrebymwher asedd XECt kaxdpukhi 49 cHRe ¢ dnsertedum

di stance p051t1onr%%5ttﬁg ddtuét&ﬁ'QE‘ﬁﬂ%éd'@ﬁgQH@NEH%ecﬁiﬁh 358
I ncreased | everage

of ectin | e tin
ej ection of tiRsexLigRoPs EQFdIkrSﬁFPEetB&rEJe°t°r EGWnQ&fBFs GBSt e "

first fulcrum and the second end of the eje=tor arm moves
5 the IC card to the initial ejected position,
the connector apparatus characterized by:
the ejector arm is rotatable about a second
fulcrum (26) on the connector body (2)., wherein the
distance between the first end (20) of the ejector arm and
10 the second fulcrum is less than the distance between the
second end of the ejector arm and the secona fulcrum,

whereby the ejector arm pivots ab-ut the second

fulcrum after pivoting about the first fulcrum to move the

IC card from the initial ejected positicn to a final

15 ejected position wherein a portion of the I{ card extends
outside the IC card-receiving opening.

15. The connector apparatus as set forth in

claim 14 further characterized by a heade.. portion (9)

adapted for interconnection of the IC card (10) to

20 electrical traces on the printed circuit board, the header

portion defining an array of terminals (1#) adapted to

electrically engage corresponding terminals on a leading

face (19) of the IC card when the IC c:rd is in its
inserted position.

This Sheet Has Been Replaced
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20 ¢ ) Turning now to applicant's invention, Figures 2

through 9 showan TCmenory card connector 1 equipped with  23-1B8&EP(
ej ecting mechan ﬂ Ha first enbodlnent of the invention.
Ee];ier“ ng fi rst”!mgm E“ﬂa“ﬂ IL“ t he™2 card connector conprises a

ody 2 which incfudes rfod-* 25 contai ning section 3 egf

| ever-containing section 4 |ying at one end of tq bo igﬁi?‘*“ BEEN
ext endi ng per pendi cul ar ;g th,&a\h rodtcont T
connector also includes € i TIRREY ?ﬂse&#ﬂbn gU|de 5 3t a prOX|m§
insertion end wfaim 14 wherednné&dieorfirmtd fukeundéesd) i aemprisasgai Fdret
proximte 30 cafnfuflegtal (839 Forhdd GH b WECtid 8faEtbhCabRy ShuCdhe

taini ng SeCtIOI'l e connector IS equl ppe ed w.th an

or

ej ecting connector body and a first counter bearing surface (24)
5 formed on the other of the ejector arm and the connector
body.

17. The connector apparatus as set forth in

claim 14 wherein the first fulcrum comprises a pin (28)

fixed to one of the ejector arm and the connector body and

10 a first counter bearing surface (24) formed on the other of
the ejector arm and the connector body.

18. The connector apparatus as set forth in
claim 16 wherein the second fulcrum (25) about which the
ejector arm is rotatable comprises a second cam surface

15 (26) formed on one of the ejection arm and the connector
body and a second counter bearing surface (27) formed on
the other of the ejection arm and the connector body.

19. The connector apparatus as set forth in

claim 14 wherein the connector body is comprised of a

20 dielectric housing extending substantially entirely the

length of the connector apparatus and in which is mounted

the terminal array (14) of the header portion (9) of the

connector apparatus.

) 20. The connector apparatus as set forth in

25 claim 19 wherein the dielectric housing and actuator are
each unitarily molded of dielectric material.

This Sheet Has Been Replaced
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mechani sm for di sconnecting—and—ejeeting an | C nenory card

REPLACEMENT SHEET m||“|m|“|“&"||l)u.wctor The ej ecting mechani sm conpri ses
an * € L M 0§ -21- '
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93-188 EP 26

THIS SHEET HAS BEEN
REPLACED

21. The connector apparatus as set forth in
claim 19 wherein the connector body is further
characterized by a card insertion guide (5) for initially
guiding the IC card into engagement with the header portion
(19).

22. The connector apparatus as set forth in
claim 21 wherein the insertion guide (5) and the ejector
arm (8) are each stamped and formed from sheet metal

material.

23. The connector apparatus as set forth in
claim 22, wherein the card insertion guide includes a first
inwardly projecting spring finger (30) integrally formed on
an inner wall (11) of the insertion guide.

24. The connector apparatus as set forth in
claim 22 is further characterized by a second inwardly
projecting spring finger (30) integrally formed on an inner
wall (11) of the insertion guide, wherein the first and
second inwardly projecting spring fingers exert forces
against opposite edges of the IC card to bias the IC card
toward the center of the IC card passage and to limit the
distance the IC card travels upon ejection.

25. The connector apparatus as set forth in
claim 22 wherein the inwardly projecting spring fingers
function as ground terminals to discharge static
electricity from the IC card.

Thls Sheet Has Been Replaced




Operaiing'rod 7 novably nmounted within the rod-containing section 3,

and an ejecting lever 8 pivotally nounted within the ej 8&}11&p EP

| ever-contai ni ng section 4. A header portion 5 9 is disposed generally

bel ow the ejecting | ever 8, and i néPudes connector pins 14, adapted

to make an el ectri cal connection with the conductrers—et *he—LLLnenDry

card 10 when the card 10 is fully inserted in the'BﬂﬁﬁﬂﬁgﬁﬁMﬂﬁiEN :

connector. In 'ﬁég&red enbodi ment of the invention, lthe 1REPLACEBnhnect or

body and op rod are fabrlcated of dielectric material.

The insertion NULT ahd iJ CHANASMal so be nol ded of

pl astic, but preferably the initial insertion guide and ejecting

| ever are fabricated of stanped and formed sheet netal material to

all evi ate Disclosed is an improved IC card ejecting mech-

anism including an ejecting lever (8) that turns about two

5 fulcrums, one after another, to eject an IC card from an

underlying connector apparatus. Specifically, the ejecting
lever first turns about a first fulcrum (22) which is
placed close to an ejecting end (18) of the lever to
provide a relatively 1large moment arm and to pernmit
10 disengagement and initial ejection of the card with a
relatively small applied force. The ejecting lever then
turns about a second fulcrum (25) which is placed close to
the opposite end (20) of the ejecting lever to increase the
distance of travel of one end of the card outside a card
15 opening.

—
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15 wear and to allow for groundi ng fuhctions as described - bel ow.
Specifically the card 10 is adapted to be received in a passage

defi ned by opposite inner sides 11 of the.knitial in .
a longitudinal side wall 12 20 I?f(}he]rod contai ni ng se¢t ii ¢S BEEN
opposi te inner sides insertion g ACED ;

econda
The operating rod 7 has a puéhﬁﬁﬁa T_y proxi nal or actuating

end, and a joint end 20 of the ectlng ever 8 is connected to the
opposite end 16 of the 25 operatingédod 7 by ajoint pin 17. A pushing
projection 18 is formed on the her end of the ejecting Ievefeﬁ, and
t he pushi ng projection 18jfaces a | eadi nﬂ edge 19 of the IC
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'rrermr'y card 10, when the card is fully inserted withi ntt%s s}meH;éérB&EHody
2. 30 EIQ Ca2d connector 1 has a | éndi't udi nal '
which is ge Yy “coincident wt a |ongi tu/?i nal center|Hne of

the IC nenory card 10, and of the hea er/Zl por (bn 9. The
7 is located on a firg i /

REPLACEMENT SHEET
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26 DEC 1996 : ' -8- of the cen'terl i ne

21 of the card connector, i.e. the right side as Ei gure—2-
and the ejecting lever 8 extends '+ acr os e ce rli TBIS SHEETHRAST RREN
connector, so that the pushi ng projectfon 18 of ejectl ng | REREAGED

| ocated on the 5 opposite side of the cephterline 21 fromthe operating

r od 7. EIQ 4 A plurality of] ful cruns about whicl the
ej ecting ‘8 turns ar_e-formfé j_r_lt_imedi ate the pushing

This Sheet Has Been Replaced
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projection 18 and the joint end 20 of the ejecting |lever 8. 10 In the
first enbodi ment there are two fulcruns 22 and 25. Ti e
in the formof surfaces or potnts on the - card body 2 o BET K% BEEN
ejecting | ever is supported. The | ful crugp22 i st HLASER he
sanme side of thé[?lx:; cgnterline 21 of as the pushing
projection 15 18 ~or t he opp&xsite , Om operating rod 7, and the
second fulcrum 25 is |l ocated on the oppP@AE side fromthe first
fulcrum i.e. the sane side as the gptr¥ i . The
first fulcrum 22 conprises a firs % cam surface 23 forne
on the ejecting lever 4 and a first, 20 generally flat, counterfbeari
surface 24 forned on an opposing surface of the card bqdy

Upon initial
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actuation of the opening rod 7,
first ful crum 22,
cam surface 23 abuts the flrst counter 25
continuously a

conposed of a rFIG.rS
| ever 8 and a second, generally flat,

pi vot snoot hly.
ec nd arc-shaped cam surface 26 fornmed on the ejectlng

surface 27
/anlnn fingers é%

c&unt er - b
formed on the opposing surface of the cz 1/bedy
Referri(r@ PAALI_D_Fi_g_urPQ 4 and 5__two resillient

the ejecting |l ever 8 turns
allowi ng the point at which the fi

beari ng surfag

rst—afe—shaped
eT*‘ﬁ SHEETHHAS BEEN

The secor

rlng
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RIACED | s

6 side walls 11 of
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. THIS SHEET HAS BEEN l
‘proXi'mate the opening of the IC card passage. The freedg% end REBRACGED
di ng

spring fingers 30 extend i nwagdl y, thereby | bl.B ng an
inserted IC néﬁvﬂy card 10 5 |nmardly to h th center offt

As best FYurETp; AT TONgI Tt Ui A ST "33y T mage

wal | .tl()ins rtion quide 5 to peffrit the spring fingF

be yieldingly bent ingardly. JIn the prefefred odi nent

opposi ng spring fingess 30 arje used as grjound 10 term ngl g

di scharge of static tricijty. Ref erri [

t hrough 9, an IC mory card is ejected fromthe c
descri bed 30ere fier. |Figure 7 shomws an IC card
the card connector aRd¢f el\ectically connected to the h
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*15 *_ portion 9 thereof. The push-button 15 of the oper aTHg EE““
remains in a first, unactuated position 1A and the pusﬁlﬁ@iigASB

; : . . ; . SPLACED
projection 18 of the ejecting lever 8 renains in a et t—tthacdat-ed
position 1C, wherein the first cam surface 23 of the ejecting lever 8
Isinc ftD the 20 first counter beari surface 24 jure 5),
and thef‘mdw‘l2 cam surface 26 of the ejeg gg I n
cont act with the gecond counter bearing/surface
Ej ecting the I C card i 'ng in, the

push-button 15 of t

- on of arrow A

(Figure 7). The novene t~ : . r.om t he unact uated

position 1A to the fully
continuously by a single
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* pushi-ng acti on. However, in describing the operation, | yyis sHEREHAS BEEN
I nternmedi ate position 2A between the unactuated 30 pogiti onREer]ed:gme
th

fully ejected position. First,

position 1% t he_ipternedi-
second, m

_ REPLACEI\/ENT SHEET

novenent fy grptieromactuated
sition 2A will’ be described, and

29
28

l9\_.

18—
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position 3A will be descri bed

-10- fromthe intermedi ate position 2A to the ful ' _
iti 3A Wi i . Wien the pgsHI®SHEBR HAS REEN
the operating rod is noved fromthe unactuated posit 1 /RERLACED

internediate 5 position 2A, the joint pin 17 noves fromlts unact uat ed

position 1B to its internediate
the ejecting lever '8 to turn about th
direction of arrow B (Figure 8).

b -

FIG 1625 b SN
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) o _Tmsl .HEET HAS BEEN
. the secomtrcam surface 26 of the second ful crum 25 comesfin EPLAEEPt act

with the second counter bearing surface 27, and, at t+he—same—tTTTE;
t he pushing projection 18 noves fromits unactuated position 1Cto
its internediate position 2C to eject the I1C pgmpry card 10, thereby
at least partially di senf‘ﬂ_’%tl?conductors of the IC nenory card
10 from 15 - tThe pins 14 of th ortion 9, i.e. overcomng the
frictional forces between the header pins and the IC car

conductors. Thus, the I1C nenory card 10 is ejected to

I nternedi ate position 2D. I n the nmoy€énent tothel'
I nternmedi ate position, a So repptiyely long disgance stroke o Pne
operating rod 3 from Lthe unact™at ed positi%lAto e | rmedi at e
position 2A r ---------------- —--—-----/—-: ————— :
| ' .
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30-- i b ---30
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causes-the ejecting lever 8 to turnin the direction of arrg frﬁﬁﬁrT
the first fulcrum 22, providing a.relatively | ong n%ﬂﬂﬁﬁﬁwé--é ‘P
iﬂc[e?seg | ever age, thereby disconnec- 25 ting the conglu§tors (not
shown) of the I C nenory card 10 - fromthe pins 14 of th

portion 9 with a relatively smal Ljtorce. Qg%ﬁ”ﬁhe‘w
push-button 15 of the operating rod is . “then noved fom-the .

i ntermedi ate position 2A to the fully 30 ®j ected positijon 3A, in the
direction of arrow A (Figure 8), the joint: pin 17 noves fromits

I nternmedi ate position - 2B to it gppdriFrcamgoNed position 3B, thereby
Cﬁusing t he ejecting lever 8 to turn about the second fulcrum?25 in

t he '

MULTI-FULCRUM CARD EJECTING MECHAMNMISM

Field of the Invention
The present invention relates to a card ejecting

5 mechanism in an IC memory card connector, which functions
to disconnect and eject an IC memory card from the
connecting pins of the IC memory card conneccor.

Description of Prior Art:
IC memory card connectors are often equipped with

10 ejecting mechanisms for disconnecting and ejecting IC cards
therefrom. Ordinary card ejecting mechanisms use an
ejecting lever operatively connected to one end of an
elongated operating rod orx push rod for pivoting about a
fulcrum to eject an IC card from a card connector upon

15 actuation of the operating rod. Japanese Utility Model
application No. 4-78,035 assigned to vhe applicant
discloses a card ejecting mechanism of such a type. The
card ejecting mechanism disclosed in the application
comprises an operating rod and a ca:d-ejecting lever

20 responsive to the actuation of the operating rod by
pivoting about a fulcrum to permit a pushing end of the
ejecting lever to disconnect and eject the iIC memory card
from the memory card connector. The ope—ating rod is
placed on a first side of a longitudinal centerline of the

25 . IC memory card connector, and the ejecting lever extends
laterally from one side of the longitudinal centerline of
the connector to the other, with the pushing end of the
ejecting lever and the fulcrum both being «? the opposite
side of the longitudinal centerline of the .onnector from

30 the operating rod. |
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(Figure 9). At this point, the first

1 g | REPLACEMENT SHEET o
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The pushing end of the ejecting lever and the
fulcrum are on the second side of the' longitudinal
centerline of the IC memory card connector, while the joint
end of the ejecting lever is on the first side of the

5 longitudinal centerline of the card connector. Such an
arrangement yields a greater joint-to-fulcrux distance than
pushing end-to-fulcrum distance, resulting in a relatively
large moment arm and increased leverage o1 the ejecting
lever, thereby facilitating ejection of the iC memory card

10 from the card connector, i.e. disconnectina and ejecting
the card with a relatively small force applied to the
operating rod.

The arrangement of such a relatively large moment
arm, however, limits the distance of travel of the IC

15 memory card away from the card connector upcn ejection.

Summary of the Invention:

Oone object of the present invention is to provide
an improvement to a card ejecting mechanism ia an IC memory
card connector of the type disclosed in Jape¢nese Utility

20 Model Application No. 4-78,035. The invention is directed
to increasing the distance of travel of the IC memory carad
away from the card connector during ejection, while still
retaining the relatively large moment arm and resulting
leverage of the prior card eject mechanism.

25 To achieve this objective, an I. memory card
connector is equipped with a multi-fulcrum card ejecting
mechanism. The multi-fulcrum card ejecting mechanism
comprises an operating rod and an ejecting lever. The
ejecting lever is responsive to the actuation of the

30 operating rod by pivoting about a plurality of fulcrums on
the card connector to cause one end of the ejecting lever
to disconnect and eject the card from the connector. The



cam surface 23 of the first fulcrum?22 is not in contact REPLACWMEMT&%EET
first counter bearing surface 24. As a result, t hg pusttng
prOJectlon 18 noves fromits internediate 5 position PClt

ej ected position 3C, to eject and carry the I C mempry %@E@%@ S
final ejected position 3D. Thus, ejection is conplet and a-portd oh
of the IC menory card extends sufficiently outside the openi ng "of th
first insertion guide 5to allowit to be grasped by a 1( HSet

In the novenent to the final ejected position relatively short

di stance stroke 0 ' t iJd e Y ORI ON
2A to the ful |91§f%§:P§H 24 aﬁg‘g’é‘?‘ﬂ on® %%%Jré‘gé% hgsefegctl nqujl ever gﬁt 0
turn in the ejecting lever to turn about the plurality of fulcrums one

after another.
The principle of the multi-fulcrum card ejecting
5 mechanism according to the present inveition is thus
described as: '

The card pushing end-to-fulcrum distance "X" of
the ejecting lever must be smaller than the joint-to-
fulcrum distance "Y¥" of the ejecting lever sc as to provide

10 a relatively large moment arm and thereby maximize the
leverage of the lever. conversely, the cara pushing end-
to-fulcrum distance "X" must be larger than the joint-to-
fulcrum distance "Y" so as to increase the distance of
travel of the card from the'card connector.

15 To solve this apparent contradiction in fulcrum
requirements, a card ejecting mechanism of the present
invention uses an ejecting lever which pivots about two or
more fulcrums, one after another. Specifically, first the
ejecting lever pivots about the first fulcrum which is

20 located close to the card pushing end of the ejecting lever
to meet the requirement X < Y for maximizing the moment arm
and increasing the leverage of the lever. Then, the eject-
ing lever pivots about the second fulcrum woich is placed

close to the joint between the ejecting
25 operating rod to meet the requirement X > Y

lever and the
for increasing

the distance of travel of the card from the card connector.



15 . direction of arrow C about the second ful crum 25, thereby

nmoving the 1C nenory card 10 away fromthe | eader sectign -

specifically, h@ﬁﬁ@ﬁyfvgé
-fﬁlcrun125 causes the I1C nenory card to travel a grieater distance
than if the ejecting Ilever 20 pi voted only about the [fi2st I m
The nechani cal 26 DEG o8
descri bed above is as foll ows: (1) The {pushimg

the pivoting of the ejecting |ever
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description of the two-stgp ej ectirg |operation

proj ection-to-ful crumdistance ("X") of the ejectling | ever 8 nust
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&5 ilsn cof e ge nonment armand initially

eJ§Ct an_ééhégﬂngaﬁégggj %%derHLLREaQSQdeéf the present
invention will be understood from the followi.g description
of card ejecting mechanisms -according to preferred
enmbodiments of the present invention, which are shown in
accompanying drawings:

Figure 1 is a plan view of a card ejecting
mechanism according to the prior art;

Figure' 2 is a plan view of a card ejecting
mechanism according to a first embodiment, chowing an IC
card inserted in a card connector and fully connected to
the header portion thereof;

Figure 3 is a plan view of an ejecting lever;

Figure 4 is a plan view of a fragment of the

. card, showing a side spring finger attached to one side of

the card connector;

Figure 5 is an end view taken along the line 5-5
in Figure 4;

Figure 6 is an end view taken along the line 6-6
in Figure 2;

Figure 7 is a plan view of the card ejecting
mechanism, showing that the IC card is inserted in a card
connector and is connected to the header portion of the
card when the operating rod is not actuated;

Figure 8 is a plan view of the card ejecting
mechanism showing how it works in response to the initial
actuation of the operatlng rod, causing the ejectlng lever
to turn about the first fulcrum;

Figure 9 is a plan view of the card ejecting
mechanism, showing how it works in response to further
actuation of the operating rod, causing the ejecting lever
to turn about the second fulcrum;

e
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Figure 10 is a plan view of a card ejecting
mechanism according to a second embodiment of the
invention, showing an IC card inserted in a card connector
and connected to the header portion thereof;

Figure 11 is a cross-section taken generilly along the
line 11-11 in Figure 10; '

Figure 12 is a plan view of an .jecting lever
used in the card ejecting mechanism of Figure 10;

Figure 13 is a plan view of a card ejecting
mechanism according to a third embodiment of the invention
showing an IC card inserted in a card c>onnector and
connected to the header portion thereof;

Figure 14 is a cross-section view taken generally
along the line 14-14 in Figure 13;

Figure 15 is a plan view of a card ejecting
mechanism according to a fourth embodiment of the
invention, showing an IC card inserted in a c.ard connector
and connected to the header portion thereof;

Figure 16 is a plan view of a card ejecting
mechanism according to a fifth embodiment of cthe invention,
showing an IC card inserted in a card connector and
connected to the header portion thereof; anc

Figure 17 is a plan view of a czard ejectincj
mechanism according to a sixth embodiment of the invention,
showing an IC card inserted in a card «onnector and
connected to the header portion thereof.
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getailed Description of the Preferred Embodiment
Figure 1 shows a card ejecting mechanism of the

type disclosed in Japan Utility Model Appl:ircation No. 4-
78,035. The ejecting mechanism of that design comprises an
operating rod 7 and a card-ejecting lever § tesponsive to
the actuation of the operating rod by pivoting about a
fulcrum to permit a pushing end 18 of the ejecting lever to
disconnect and eject the IC memory card from a card
connector, generally designated 1. In this case, the
pushing end of the ejecting lever 18 and the fulcrum 22 are
on one side of the longitudinal centerline of the IC memory
card connector, and the joint or rod end of the ejecting
lever is on the other side of the centerline of the card
connector. Such an arrangement yields a greater joint-to-
fulcrum distance "X" than pushing end-to-fulcrum distance
wy", resulting in a relatively 1large moment arm and
increased 1leverage of the ejecting 1lever, thereby
facilitating ejection of the IC memory card from the card
connector.

Turning now to applicant's invention, Figures 2
through 9 show an IC memory card connector 1 equipped with
a card ejecting mechanism according to a fi-st embodiment
of the invention. Referring first to Figures 2 and 3, the
card connector comprises a body 2 which invludes a rod-
containing section 3 and a lever-containing section 4 lying
at one end of the body 2 and extending perpendicular to the
rod-containing section 3. The connector aliso includes an
initial insertion guide 5 at a proximal or irsertion end of

 the connector, and a secondary insertion guice 6 proximate

30

the distal end of the card connector near —-he lever-con-.
taining section 4.

The connector is equipped with an ejecting
mechanism for disconnecting and ejecting an IC memory card
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section 3, and an ejecting lever 8 p1vo€ally mounted within
the ejecting lever-containing section 4. A header portion
9 is disposed generally below the ejecting lever 8, and
includes connector pins 14, adapted to make an electrical
connection with the conductors of the IC nremory card 10
when the card 10 is fully inserted in the body 2 of the
connector. In a preferred embodiment of the invenﬁion, the
.connector body and operating rod are rabricated of
dielectric material. The insertion guides and ejecting
lever can alsc be molded of plastic, but preferably the

~initial insertion guide and ejecting lever ure fabricated
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of stamped and formed sheet metal material to alleviate
wear and to allow for grounding functions, as described
below. _

Specifically the card 10 is adapted to be
received in a passage defined by opposite inner sides 11 of
the initial insertion guide 5, a longitudinel side wall 12
of the rod-containing section 3, and opposite inner sides
13 of the secondary insertion guide 6.

The operating rod 7 has a push-button 15 at its
proximal or actuating end, and a joint end 20 of the
ejecting lever 8 is connected to the opposite end 16 of the
operating rod 7 by a joint pin 17. A pushing projection 18
is formed on the other end of the ejecting lever 8, and the
pushing projection 18 faces a leading edge 19 of the IC
memory card 10, when the card is fully'inserted within the
card body 2.

Card connector 1 has a longitudinal centerline 21
which is 'generally" coincident with a longitudinal
centerline of the IC memory card 10, and of the header
portion 9. The operating rod 7 is located on a first side




20 fingers 30. Figures 10, 11 and 12 show a secand.

enbodi nent of the present invention using first and REPOAGEMENTCSHERT
22 . . .and 25 which differ fromthose in the first enbddippent—n
shape. In this enbodi ment, the first and second curved cgmj|25 rfaces
23 and 26 of the first and second ful cruns 22 and 2q o£6 @2&695 o
t he opposing surface of the card body -8- whereas the {filcst and secon
counter bearing surfaces 24 and 27 of the first arjd second ful cruns
22 and 25 are formed on the ejecting lever 8. 30 '

Figures 13 and 14 show a third enbodi nent of the present invention
usi ng the cir®@fl &he gentarlige AhLDdhe card conngetprysd - 8ndthecsaght

curved cam surdfLS OlsHdifm filnf FigiPd 2, and the ejecting lever 8 extends:
across the centerline 21 of the card connector, so that the
pushing projection 18 of ejecting lever is .ocated on the
5 opposite side of the centerline 21 from the sperating rod
7. | o _

A plurality of fulcrums about whica the ejecting
lever 8 turns are formed intermediate. the pushing
projection 18 and the joint end 20 of the ejecting lever 8.

10 In the first embodiment there are two fulcrums 22 and 25.
These fulcrums are in the form of surfaces or points on the
card body 2 on which the ejecting lever is supported. The
first fulcrum 22 is located on the same side of the
centerline 21 of the connector as the pusning projection

15 18, or on the opposite side from operating rod 7, and the
second fulcrum 25 is located on the opposite side from the
first fulcrum, i.e. the same side as the op:rating rod 7.

The first fulcrum 22 cohprises a fivst arc-shaped
cam surface 23 formed on the ejecting lever 4 and a first,

20 generally flat, counter-bearing surface 24 formed on an
opposing surface of the card body 2. Upon initial
actuation of the opening rod 7, the ejecting lever 8 turnms
about the first fulcrum 22, allowing the point at which the
first arc-shaped cam surface 23 abuts the first counter

25 bearing surface 24 to shift continuously and therefore
pivot smoothly. The second fulcrum 25 is composed of a
second arc-shaped cam surface 26 formed on the ejecting
lever 8 and a second, generally flat, counter-bearing
surface 27 formed on the opposing surface of the card body

30 2. |

Referring now to Figures 4 and 5, two resilient
spring fingers 30 are formed in opposing side walls 11 of
the initial insertion guide 5. Specifically, the fixed
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ends 31 of spring fingers 30 are fixed to the side wall 11

. proximate the opening of the IC card passage. The free

ends 32 of spring fingers 30 extend inwzrdly, thereby
correspondingly biasing an inserted IC memory card 10
inwardly toward the center of the passage. As best seen in
Figure 5, a longitudinal slot 33 'is made in the side wall
of the insertion guide 5 to permit the spring finger 30 to
be yieldingly bent inwardly. In the preferred embodiment,
these opposing spring fingers 30 are usad as ground
terminals to permit the discharge of static electricity.

Referring now to Figures 7 thrcagh' 9, an 1IC
memory card is ejected from the card connectos as described
hereinafter. Figure 7 shows an IC card fully inserted in
the card connecﬁor and electrically connecte¢ to the header
portion 9 thereof. The push-button 15 of the operating rod
7 remains in a first, unactuated position 1A, and the
pushing projection 18 of the ejecting lever 8 remains in a
first, unactuated position 1C, wherein the first cam
surface 23 of the ejecting lever 8 is in ccuatact with the
first counter bearing surface 24 (Figure 5), and the second
cam surface 26 of the ejecting lever 8 is not in contact
with the second counter bearing surface 27.

Ejecting the IC card is commenced by actuating,
or pushing in, the push-button 15 of the opejrating rod 7 in
the direction of arrow A (Figure 7). The m:.vement of the
push-button from the unactuated position 17 to the fully
ejected position 3A is performed continuousiy by a single
pushing action. However, in describing the operation,
there is an intermediate position 2A between rhe unactuated
position and the fully ejected position. First, the
movement from the unactuated position 1A to the intermedi-
ate position 2A will bé described, and second, the movement



second fulcrums 22 and 25. Selected flat areas 29 of the ej ecting

| ever 8 are used as counter bearing surfaces. I

shows -a f.ourth enbodi ment of the present invention R%PLAHF@HMF SJFEET
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opposi ng surface of the connect or-¥ody, whereas thp bsecond fulcru

25 conprises a second cam surface 26 of the opposing surface of the
connector body, and a second counter beari ng 10 surfa“e 27_on the

ej ecting |l ever 8. gure,16 sh th odi nent of t he
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When the push-button 15 of the opevating rod is
moved from the unactuated position 1A to the intermediate
5 position 2A, the joint pin 17 moves from its unactuated
position 1B to ‘its intermediate position 2B, thereby
causing the ejecting lever 8 to turn about the first
fulcrum 22 in the direction of arrow B (Figure 8). Then,
the second cam surface 26 of the second fulcrum 25 comes in
10 contact with the second counter bearing surface 27, and, at
the same time, the pushing projection 18 moves from its
unactuated position 1C to its intermediate position 2C to
eject the IC memory card 10, thereby at least partially
disengaging the conductors of the IC memory card 10 from
15 the pins 14 of the header portion 9, i.e. overcoming the
frictional forces between the header pins ard the IC card
conductors. Thus, the IC memory card 10 is ejected to the

intermediate position 2D.
In the movement to the intermediuave position, a
20 relatively long distance stroke of the operating rod 3 from
the unactuated positidn 1A to the intermediate position 2a
causes the ejecting lever 8 to turn in the direction of
arroWw B about the first fulcrum 22, providing a relatively
long moment arm and increased leverage, theruby disconnec-
25 ting the conductors (ﬁot shown) of the IC wmemory card 10
from the pins 14 of the header portion 9 with a relatively

small force.

) When the push-button 15 of the orerating rod is
then moved from the intermediate position 2A to the fully
30 ejected position 3A, in the direction of arrow A (Figure
8), the joint pin 17 moves from its intermediate position
2B to its fully ejected position 3B, thereby causing the
ejecting lever 8 to turn about the second fulcrum 25 in the



first counter bearing surface 29 of the ejecting lever 8 15 wher eas_the
second ful crum 25 conprises the second cam surface F?@PLQ@EW‘W (SHEEJ'ﬁI ng
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first fulcrum 22 conprises a pim3128 fixed to thp gonnector bodyl ahd

t he first counter bearing surface 29 of the eject{ng |ever 8.

Whereas the second fulcrum 25 is constituted by the secand cam
surface 26 of the connector body. 25 It wll be understood
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with the first counter bearing surface 24. As a result,
the pushing projection 18 moves from its intermediate
position 2C to its fully ejected position 3C, to eject and
carry the IC memory card 10 to its final eiscted position
3D. Thus, ejection is completed, and a poriion of the IC
memory card extends sufficiently outside the opening of the
first insertion guide 5 to allow it to be grasped by a
user.

In the movement to the final eject.d position, a
relatively short distance stroke of the'operating rod 3
from the intermediate position 2A to the f£fully ejected
position 3A causes the ejecting lever 8 to turn in the
direction of arrow C about the second fulcrum 25, thereby

moving the IC memory card 10 away from the ".cader section .

9. More specifically, the pivoting of the .jecting lever
8 about the second fulcrum 25 causes the IC wemory card to
travel a greater distance than if the pgectlng lever
pivoted only about the first fulcrum.

The mechanical description of the two-step
ejecting operation described above is as follows:

(1) The pushing projection-to-fulcrum distance
("X") of the ejecting lever 8 must be smezller than the
joint-to-fulcrum distance ("Y") of the ejecting lever 8 so
as to provide a relatively large moment arn and initially
disconnect and eject an IC memory card 10 from the header
portion 9 with a relatively small force ("X" < "Y"); and

(2) the pushing pro:ectlon to fu'crum distance
("X") must be larger than the joint- to-fu‘crum distance
("Y") so as to increase the distance of travel of the IC
memory card away from the connector with a retatively short
stroke of the operating rod 7 ("X" > "Y").
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Looking again to Figure 8, tlese opposing
requirements, met by applicant's invention, are
illustrated. As described above, the ejetting lever 8
turns about the first and second fulcrums 22 and 25 one
after another, wherein the first fulcrum 22 is placed
closer to the pushing projection of the ejenting lever to
meet the first requirement (X1 < Y1), and the second
fulcrum 25 is placed closer to the joint of the ejecting
lever to meet the second requirement (X2 > ¥2).

With this arrangement, the IC memory card can be
ejected a sufficient distance to permit a user to easily
grasp the card by his or her fingers. In addition, the
resilient spring fingers 30 on the 6pposing side walls of
the insertion guide 5 limit the ejecting-distance of the IC
memory card 10 from the card holder. Again referring to
Figure 4, the resilient spring fingers 30 apply a force to
opposite sides 34 of the card 10. Thereinre, the card
ejection, i.e. the distance of travel of the card, can be
controlled by adjusting the resilient force of the spring
fingers 30. . |

Figures 10, 11 and 12 show a second embodiment of
the present invention using first and second fulcrums 22
and 25 which differ from those in the first embodiment in
shape. In this embodiment, the first and seco>nd curved cam
surfaces 23 and 26 of the first and second filcrums 22 and
25 are formed on the opposing surface of cthe card body
whereas the first and second counter bearing surfaces 24
and 27 of the first and second fulcrums 02 and 25 are
formed on the ejecting lever 8.

' Figures 13 and 14 show a third erlcdiment of the
present invention using the circular surface: of pins 28 as
the first and second curved cam surfaces of the first and
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second fulcrums 22 and 25. Selected flat arveas 29 of the
ejecting lever 8 are used as counter bearing surfaces.

Figure 15 shows a fourth embodiment of the
present invention. In this embodiment the first fulcrum 22
comprises a first cam surface 23 on the ejecting lever 8
and a first counter bearing surface 24 of an opposing
surface of the connector body, whereas the <second fulcrum
25 comprises a second cam surface 26 of the opposing
surface of the connector body, and a second counter bearing
surface 27 on the ejecting lever 8.

Figure 16 shows a fifth embodiment of the present
invention. In this embodiment, the first fulcrum 22
comprises a pin 28 fixed to the connector body and the
first counter bearing surfece 29 of the'ejecting lever 8
whereas the second fulcrum 25 comprises tne second cam
surface 26 of the opposing surface of the ¢&onnector body
and the second counter bearing surface 27 of the ejecting
lever 8. .

.Figure 17 shows a sixth embodiment of the present
invention. In this embodiment the first fulcrum 22
comprises a pin 28 fixed to the connector body and the
first counter bearing surface 29 of the ejecting lever 8.
Whereas the second fulcrum 25 is constituted by the second
cam surface 26 of the connector body. o

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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1. A connector apparatus (1) for providing_ah
interconnection between an IC card (10) and a printed
circuit board, said connector apparatus including:

a connector body (2) defining an I7 card passage
with an IC card-receiving opening at one end thereof,
wherein said IC card is inwardly and outwvurdly movable
within the IC card passage between an inserted position
whereat it electrically and mechanically engages the
connector apparatus, and an initial ejegted position
whereat said IC card is at least partially disengaged from
the connector apparatus;

an elongated actuator (7) reciprwcally mounted
laterally of the IC card passage; and

an ejector arm (8) rotatable about a first point
(22) on the connector body, said ejector arm having a first
end (18) pivotally associated with the actuator and a
second end (20) which cooperates with the IC card when said
card is in the inserted position,

whereby when said IC card is in the inserted
position and the actuator is moved in the direction of
insertion of the IC card, the ejector arm pi<ots about the
first point and the second end of the ejectcr arm moves the
IC card to the initial ejected position;

the connector apparatus characterized in that:

the ejector arm (8) is rotatable ::hout a second
point (25) on the connector body (2), wherein the ejector
arm pivots about the second point after piveiing about the
first point, thereby moving the IC card from the initial
ejected position to a final ejected position wherein a
portion of the IC card extends outside the IC card-
receiving opening.
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2. The connector apparatus Lag—set—forth—in

claim 1 further characterized by a header portion (9)
adapted for interconnection of the IC card to electrical
traces on the printed circuit board, the header portion
5 defining an array of terminals (14) adapted to electrically
engage corresponding terminals on a leading face (19) of
the IC card when the IC card is in its inserted position.

3. The connector apparatus as set forth in
claim 1 wherein the first point about which the ejector arm
10 is rotatable comprises a first fulcrum defined by a cam
surface (23) formed on one of the ejector arm and the
connector body and a first counter bearing surface (24)
formed on the other of the ejector arm and the connector

body.

15 _ 4. The connector apparatus as set forth in
claim 1 wherein the first point about which the ejector arm
is rotatable comprises a first fulcrum defined by a pin
(28) fixed to one of the ejector arm and the connector body
and a first counter bearing surface (29) formed on the

20 other of the ejector arm and the connector body.

5. The connector apparatus as set forth in
claim 3 wherein the second point about which the ejector
arm is rotatable comprises a second fulcrum defined by a
cam surface (26). formed on one of the ejectinn arm and the
25 connector body and a second counter bearing surface (27)
formed on the other of the ejection arm and the connector
body.
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6. The connector apparatus as set forth in
claim 1 wherein the connector body is cimprised of a
dielectric housing extending substantially entirely the
length of the connector apparatus and in which is mounted
the terminal array of the header portion of the connector
apparatus. . |

7. The connector apparatus as set forth in
claim 6 wherein the dielectric housing ard actuator are
each unitarily molded of dielectric material.

8. The connector apparatus as set forth in
claim 6 wherein the connector body further cckprises a card
insertion guide (5) for initially guiding the: IC card into
engagement with the header.

9. The conﬁector apparatus as set forth in
claim 8 wherein the insertion guide and the ejector arm are
each stamped and formed from sheet metal material.

10. The connector apparatus as set forth in
claim 9, wherein the card insertion guide in-ludes a first
inwardly projecting spring finger (30) integrally formed on
an inner wall of the insertion guide (5).

11. The connector apparatus as set forth in
claim 9 further characterized by a se:iond inwardly
projecting spring finger (30) integrally forred on an inner
wall (11) of the insertion guide, wherein the first and
second inwardly projecting spring fingers exert forces
against opposite edges of the IC card to bias the IC card
toward the center of the IC card passage ard to limit the
distance the IC card travels upon ejection taereof.

This Sheet Has Been Replaced
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12. The connector apparatus as set forth in
claim 9 Whérein the inwardly projecting spring fingers
function as ground terminals to discharge static
electricity from the IC card.

13. A connector apparatus (1) fo: providing an
interconnection between a generally rectanqgular IC card
(10) and a printed circuit board, said conne=tor apparatus
defining a longitudinal centerline (21) and including:

a connector body (2) defining an IC card passage
with a centerline (generally coincident with the
longitudinal centerline of the connector apparatus, and
including a channel (3) positioned laterally of the IC card
passage on a first side of the centerline of the connector
apparatus, wherein said IC card is inwardly and outwardly
movable within the IC card passage betwee.s an inserted
position whereat it electrically and mechanically engages
the connector apparatus, and an initial ejucted position
whereat said IC card is at least partially disengaged from
the connector apparatus;

an elongated actuator (7) reciprw.cally mounted
within the channel of the connector body; and

an ejector arm (8) pivotally mounted on the
connector body, having a first end (20) pivotally
associated with the actuator and a second snd (18) which
cooperates with the IC card when said ci:rd is in the
inserted position, wherein said ejector arw is rotatable
about a first point (22) located on a secw.aé side of the
centerline of the connector apparatus,

whereby when said IC card is in the inserted
position and the actuator is moved in the direction of
insertion of the IC card, the ejector arm piwvots about the

is Sheet Has Been Replaced
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claiml1l or 2 wherein the first p0|nt about which the ejector armis
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first point and the second end of the ejector arm moves the
IC card to the initial ejected position;

the connector apparatus characterized by:

the ejector arm is rotatable about a second point
(25) located on the first side of the centerline of the
connector apparatus,

whereby the ejector arm pivots about the second
point after pivoting about the first point to move the IC
card from the initial ejected position to a final ejected
position wherein a portion of the IC card extends outside
the opening.

14. A connector apparatus (1) for providing an .

interconnection between an IC card (10) and a printed
circuit board, said connector apparatus (1) including:

a connector body (2) defining an IC card passage
with an IC card-receiving opening at one end thereof,
wherein said IC card is inwardly and outwardly movable
within the passage of the connector body between an
inserted position whereat it electrically and mechanically
engages the connector apparatus, and an initial ejected
position whereat-—said IC card is at 1least partially
disengaged from the connector apparatus;

an elongated actuator (7) reciprocally mounted
laterally of the IC card passage; and

an ejector arm rotatable about a first fulcrum
(22) on the connector body, said ejector arm (18} having
a first end (20) pivotally associated with the actuator and
a second end (18) which cooperates with thé IC card when
said card is in the inserted position, wherein the distance
between the first end of the ejector arm and the first
fulcrum is greater than the distance between the second end
of the ejector arm and the first fulcrum,

This Sheet Has Been Rep

IR




rot at able conprises a fi rst fuI crum defined by a pin (28) REPLAGEMENTSHEDF
jector armand the co r TEROhUEBTMAiAS BEENs countrbearing surt gce

(29} f l!m llﬂ !l!"jm ﬂ’ﬂt of the ej ect RePIzAGRDand t he connect
5. The(i) us as s forth rn clainms 1, 2 of B \?h(’te)pg}cﬁglée

second poi nt about which the ejector armis rotatable C o pH-Sses5—a—second

ful crum defined by a cam surface (26) fgrned on one of the ejection arm an
t he connector body and a second counter Bearlng surface
ot her of the ejection armand the connector body.

whereby when said IC card is in the inserted
position and the actuator is moved in the direction of
insertion of the IC card, the ejector arm pivots about the
first fulcrum and the second end of the eje«utor arm moves
5 the IC card to the initial ejected position,
the connector apparatus characterized by:
the ejector arm is rotatable alout a second
fulcrum (26) on the connector body (2), wherein the
distance between the first end (20) of the ejector arm and
10 the second fulcrum is less than the distance between the
second end of the ejector arm and the second fulcrum,
whereby the ejector arm pivots ab-ut the second
fulcrum after pivoting about the first fulcram to move the
IC card from the initial ejected positicn to a final
15 ejected position wherein a portion of the IC card extends
outside the IC card-receiving opening.

15. The connector apparatus as set forth in

claim 14 further characterized by a heade. portion (9)

adapted for interconnection of the IC <card (10) to

20 electrical traces on the printed circuit board, the header

portion defining an array of terminals (lﬁ).adapted to

electrically engage corresponding terminals on a leading

face (19) of the IC card when the IC c:rd is in its
inserted position.

-
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16. The connector apparatus as set forth in
claim 14 wherein the first fulcrum (22) comprises a first
cam surface (23) formed on one of the ejector arm and the
connector body and a first counter bearing surface (24)

5 formed on the other of the ejector arm and the connector
body.

17. The connector apparatus as set forth in

claim 14 wherein the first fulcrum comprises a pin (28)

fixed to one of the ejector arm and the connector body and

10 a first counter bearing surface (24) formed on the other of
the ejector arm and the connector body.

18. The connector apparatus as set forth in
claim 16 wherein the second fulcrum (25) about which the
ejector arm is rotatable comprises a second cam surface

i5 (26) formed on one of the ejection arm and the connector
body and a second counter bearing surface (27) formed on
the other of the ejection arm and the connector body.

19. The connector apparatus as set forth in

claim 14 wherein the connector body is comprised of a

20 dielectric housing extending substantially entirely the

length of the connector apparatus and in which is mounted

the terminal array (14) of the header portion (9) of the
.connector apparatus.

20. The connector apparatus as set forth in
25 claim 19 wherein the dielectric housing and actuator are
each unitarily molded of dielectric material.
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as set fortH inf cILa|Fn63\Mfere|n t he dielectric housing -@an
each unitarily nolded of dielectric material. 8. Th

apparatus as set forth in any of clainashto 7 wherein §he connector body
further conprises a card

21. The connector apparatus as set forth in
claim 19 wherein the <connector body is further
characterized by a card insertion guide (5) for initially
guiding the IC card into engagement with the header portion

5 (19).

22. The connector apparatus as set forth in
claim 21 wherein the insertion guide (5) and the ejector
arm (8) are each stamped and formed from sheet metal
material.

10 23. The connector apparatus as set forth in
claim 22, wherein the card insertion guide includes a first
inwardly projecting spring finger (30) integrally formed on
an inner wall (11) of the insertion guide.

24. The connector apparatus as set forth in

15 claim 22 is further characterized by a second inwardly

projecting spring finger (30) integrally formed on an inner

wall® (11) of the insertion guide, wherein the first and

second inwardly projecting spring fingers exert forces

against opposite edges of the IC card to bias the IC card

20 toward the center of the IC card passage and to limit the
distance the IC card travels upon ejection.

25. The connector apparatus as set forth in
claim 22 wherein the inwardly projecting spring fingers
function as ground terminals to discharge static

25 electricity from the IC card.
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insertion guide for initially guiding the IC card into engagenent wiith the

header . 9. The connector apparatus as set forth in qi@[mg\ﬂgﬁiesqi;ﬁ
the insertion guide and the ejector arm are each stanped] apd— e+
sheet netal material. 10. The connector apparatus fksyset forth in

claim9, wherein the card insertion guide includes a firpt}i R@D@Qﬂg%
projecting spring finger (30) integrally formed on an inhef wall of the
i nsertion guide (5). =22~ '

ABSTRACT

MULTI-FULCRUM CARD EJECTING MECHANISM

Disclosed is an improved IC card ejecting mech-
anism including an ejecting lever (8) that turns about two
5 fulcrums, one after another, to eject an IC card from an
underlying connector apparatus. Specifically, the ejecting
lever first turns about a first fulcrum (22) which is
placed close to an ejecting end (18) of the lever to
provide a relatively large moment arm and to permit
10 disengagement and initial ejection of the card with a
relatively small applied force. The ejecting lever then
turns about a second fulcrum (25) which is placed close to
the opposite end (20) of the ejecting lever to increase the
distance of travel of one end of the card outside a card

15 opening.

Figure 2



11. The connector apparatus as set forth in eclaim9 or 1p
characterized by a second inwardly projecting spring finp
formed om an inner wall (11) of the insertion guide, whefe
second inwardly projecting spring fingers exert forces a
edges of the IC card to bias the IC card toward the cent
passage and to limt the distance the 1Cltard travels up
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function as ground termnals to discharge static electri

card.

apparatus (1) for providing an

FIG. 2
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i nterconnection between a generally rectangular 1C card a@i@&kﬁﬁﬂﬂas Inted
circuit board, said connector apparatus defining alo g egt-rrat— cent eril ine
(21). and;i ncl udi ng: a connector body (2) defining B
with a centerline generally coincident with the | ongitudi
the connector apparatus, and including a channel (3) pof

apparatus, wherein said IC card is inwardly and outwardlly s
the I C card passage between an irserted/pbsition whereat it electrlcally
and mechani cally engages the connector apparatus, and initial ejected
position whereat said IC card is at |east par

FIG. 4
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t he connector apparat us; an actuator (7) rec
nmounted within the channel of the connector body; and a
(8) .pivotally nounted on the connector body, having a first
pivotally associated with the actuator and a second end (18)
wherein said ejector armis rotatable about a first point (2
second side of the centerline of the connector apparatus,
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wher eby when

said ICcard is in the inserted poSitigylgnd the actuator is noved in the
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‘insertion of the IC card, the ejector armpivots about the first point

the ejector armis rotatable about a second point (25) |ocdt T b

side rof the centerline of the connector apparatus, mhere?gp ﬂﬁﬁﬂﬁg}§W$ﬁ
arm pi vots about the second point after pivoting about the |fijJrst point to
move the IC card fromthe initial ejected position to a firal] eR6cDEG 1996
position wherein a portion of the I C card extends outside
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18 the opening, t he connector apparatus characterized in that: . said

actuator (7) is an elongated actuator,

sai d second end

with-.-the 1C card (10) when said card is in the inserted pa
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the second end of the ejector armis adapted to nove the |

C. card-to-the

initial ejected position, and said eject-or arm(8) is]

defining_two fulcruns integrally fornmed thereon. - 14,
apparatus (1) for providing an interconnection between an
a printed circuit board, said connector apparatus (1) incl
connector body (2) defining an I C card passage with an IC

opening at one end thereof, wherein said IC card is inward
novabl e within the passage of the connééldr body between dn
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inserted position whereat it electrically and mechanically engages the:
connector apparatus, and an initial ejected -position whenq® e e
is at least partially disengaged fromthe connector appaﬂa?‘i:ngﬁﬁjﬂlﬂ"len
actuator (7) reciprocally mounted laterally of the IC carld jpassage; and
an ejector armrotatable about a first fulcrum (22) on tHhe \copeeDEG 19964y,
sai'd ejector arm (18) having a first end (20) pivotally assjociated w th tihe
actuator and a second end (18)
wherei n the distance between the first8éhd of the ej ectorjarmand the fi+s
fulcrumis greater than the di stance between the second end * '

FIG. 12
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of the ejector armand the first fulcrum
in the inserted position and the actuator is noved in the di

insertion of the |IC card,

19 ~ :

FIG. 14
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the ejector armis rotatable about a second fulcrum (26) on theREROADEMENT SHEET
body (2), wherein the distance between the first end (20) of | hg—ereetor
arm and:- the second fulcrumis | ess than the di stance between {hg i?cﬁﬁﬂz%ﬁ%
of the ejector armand the second ful crum wher eby t he ejecfo & J

pi vots about the second ful crumafter pivoting about the firsf fulcrumto
nove the IC card fromthe initial ejected position to a final]ejected .

position wherein a portion of the IC C?@?l xt ends out si de thel4-&
card-recei vi ng opening, t he connec pparatus characterized in that:
said actuator (7) is an elongated actuator, sai d second end (18)

cooperates with the IC card (10)
FIG. 16
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when said card is in the inserted position, the second end of the
ejector armis adapted to nove the IC card to the initial ejeeted: e

and . .. gsaid ejector arm(8) is a one-piece |ever defining aﬁapkﬂdé&%-m- SHEET
ful crums integrally formed thereon. ' 15. The connector |a paratus as
set forth in claim14 further characterized by a header portji ? § DECI96d | 1
for.interconnection of the IC card (10) to electrical ttaces he prlnt@d“é
circuit board, the header portion def g Eg an array of ternlnarq 1A T: s L
adapted to electrlcally engage corresp A ing termnals on a |eading face

(19) of the IC
FIG. 17
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onnect or

card when the ICcard is in its inserted position.

apparatus a forth in clraim14 or 15 wherein the firs

conpri ses J]ﬁmu r" Hﬂue" (23) formed on one of the

connect or nter bearing surface (24) fornﬁa on the otker
of the ej ector arm and t he connector body. 17. The Jcdnnd@ JUN 1998
apparatus as set forth in claim14 or L5 wherein the firgt Lcrum

conprises a pin (28) fixed to

Claims

1. A connector apparatus (1) for providing an
interconnection between an IC card (10) and a printed
circuit board, said connector apparatus including:

a connector body (2) defining an IC card passage with an
IC card-receiving opening at one end thereof, wherein said
IC card is inwardly and outwardly movable within the IC card
passage between an inserted position whereat it electrically
and mechanically engages the connector apparatus, and an
initial ejected position whereat said IC card is at least
partially disengaged from the connector apparatus;

an actuatoxr (7) reciprocally mounted laterally
of the IC card passage; and

an ejector arm (8) rotatable about a first point (22) on
the connector body, said ejector axrm having a first end (
20) pivotally associated with the actuator and a second end

( 18)

whereby when said IC card is in the inserted position
and the actuator is moved in the direction of insertiom of
the IC card, the ejector arm pivots about the first point

the ejector arm (8) is rotatable about a second point
(25) on the connector body (2}, wherein the ejector arm
pivots about the second point aftex pivoting about the first
point, thereby moving the IC card from the initial ejected
position to a final ejected position wherein a portion of
the IC card extends outside the IC card-receiving opening;

the connector apparatus characterized in that:

gaid actuator (7) is an elongated actuator,

said second end (18) cooperates with the IC card (10)
when sgaid card is in the inserted position,
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the second end of the ejector arm is adapted to move the
IC card to the initial ejected position, and

said ejector arm (8) is a one-piece lever defining two
fulcrums integrally formed thereon.

2. The connector apparatus as set forth in claim 1
further characterized by a header portion (9) adapted for
interconnection of the IC card to electrical traces on the
printed circuit board, the header portion defining an array
of terminals (14) adapted to electrically engage
corresponding terminals on a leading face (19) of the IC
card when the IC card is in its inserted position.

3. The connector apparatus as set forth in claim 1 or 2
vherein the first point about which the ejector arm is
rotatable comprises a first fulcrum defined by a cam surface
(23) formed on one of the ejector arm and the connector body
and a first counter bearing surface (24) formed on the other
of the ejector arm and the connector body.

4. The connector apparatus as set forth in c¢laim 1 or 2
wherein the first point about which the ejector arm is
rotatable comprises a first fulcrum defined by a pin (28)
fixed to one of the ejector arm and the connector body and a
first counter bearing surface (29) formed on the other of
the ejector arm and the connector body.

5. The connector apparatus as set forth in claima 1, 2
or 3 wherein the second point about which the ejector arm is
rotatable comprises a second fulecrum defined by a cam
surface (26) formed on one of the ejection arm and the
connector body and a second countcer bearing surface (27)
foxrmed on the other of the ejection arm and the connector

body .

6. The connector apparatus as set forth in any of clains
1 to 5 wherein the connector body is comprised of a
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~18. The conn set forth in clainms 14} 15 or 16 where}njthe
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second cam su formed on one of the ejection
body and a second counter bearing surface (27) fornmed]on the orter—of t
ejection armand the connector body. 16" 19. The cohnector appar at us
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set forth in y of, clalns 14 to 18 wherein the cqnnector, gyytls conpri sed
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length of the connector apparatus and in which is mounted
the terminal array of the header portion of the connector

apparatus.

7. The connector apparatus as set forth in claim €
wherein the dielectric housing and actuator are each
unitarily molded of dielectric material.

8. The connectoxr apparatus as set forth in any of claims
1 to 7 wherein the connector body further comprises a card
insertion guide for initially guiding the IC card into
engagement with the header.

9. The connector apparatus as set forth in claim 8
vherein the insertion guide and the ejector arm are each
stamped and formed from sheet metal material.

10. The connector apparatus as set forth in e¢laim 9,
wherein the card insertion guide includes a first inwardly
projecting spring finger (30) integrally formed on an inner
wall of the insertion guide (5).

11. The connector apparatus as set forth in claim 9 or
10 further characterized by a second inwardly projecting
spring finger (30) integrally formed on an inner wall (11)
of the insertion guide, wherein the first and second
invardly projecting spring fingers exert foxces against
opposite edges of the IC card to bias the IC card toward the
center of the IC card passage and to limit the distance the
IC card travels upon ejection thereof.

12. The connector apparatus as set forth in claim » 10
or 11 wherein the inwardly projecting spring fingers
function as ground terminals to discharge static electricity
from the IC card.



A eﬁgt m tl H ﬂ tﬁu”r apparatus and in which is nmounted fhp term nal
array“! l”l FI II er portion (9) of the connector appa'a.u_s'l.9 JUN 19980.
The connector'appérafus as set forth in claim19 wherein thel dielectric

housi ng and actuator are each unitarily |.ded of dielectryc material.
21. The connector apparatus as set forth in any of clains

FRiwd RIWRLICE VI [
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wherein the connastoA bongettotuapperachiar 6r) efdZ eskdyidig@rdni nsertion

guide (5) for

-néé@ééﬁ%égfion betwean a generally rectangular IC card
(10) and a printed circuit board, said connector apparatus
defining a longitudinal centerxline (21) and including:

a connector bedy (2 defining an IC card passage
with a centerline generally coincident with the
longitudinal centerline of the connector apparatus, and
including a channel {2} positioned laterally of the IC card
passage on a first side of the centerline of the connector
apparatus, wherein said IC card is inwardly and outwardly
movable within the IC card passage between an inserted
position whereat it electrically and mechanically engages
the connector apparatus, and an initial ejected position
whereat said IC card is at least partially disengaged from
the connector apparatus;

an actuator (7) reciprocally mounted
within the channel of the comnector body; and

an ejector arm (8) pivotally mounted on the
connector body, having a first end (20) pivotally
associated with the actuator and a second end (18)

wherein said ejector arm is rotatable
about a first point (22) located on a second side of the
centerline of the connector apparatus,
whereby when said IC card is in the insexrted
position and the actuator is moved in the direction of
insertion of the IC caxrd, the ejector arm pivots about the

first point

the ejector arm is rotatable about a second point
(25) located on the first side of the centerline of the
connector apparatus,

whereby the ejector arm pivots about the second
point after pivoting about the first point to move the IC
card from the initial ejected position to a final ejected
position wherein a portion of the IC card extends outside
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to engagement with the header porti ¢nrts)
m s as set forth in claim21 wherein §h¢ fertlon
esejector arm (8) are each stanped and fof ngd
mat eri al . 23. The connector apparatus as set jorth jn claim 2P,

‘wherein the card insertion guide includesi&a first inwardly projecting
spring flng 18 g30% |ntegrally formed on an inner wall (11 |

gui de.

the connector apparatus characterized in that:

said actuator (7) is an elongated actuator,

said second end (18) cooperates with the IC card (10)
when said card is in the ingserted position,

the second end of the ejector arm isg adapted to move the
IC card to the initial ejected position, and

said ejector arm (8) is a one-piece levex defining two
fulerumg integrally formed thereon.

14. A connector appdratus (1) for providing an
interconnection between an IC card (10) and a printed
circuit board, said connector apparatus (1) including:

a connector body (2) defining an IC card passage
with an IC card-receiving opening at one end thereof,
wherein said IC card is inwarxdly and ocutwardly movable
within the passage of the connector body between an
inserted position whereat it electrically and mechanically
engages the connector apparatus, and an initial ejected
position whereat said IC card is at least partially
disengaged from the connector apparatus;

an actuator (7) reciprocally mounted
latexally of the IC card passage; and

an ejector arm rotatable about a first fulerum
(22} on the connector body, said ejector arm (18) having
a first end (20) pivotally associated with the actuator and
a zecond end (18)

) wherein the distance
between the first end of the ejector arm and the first
fulcrum is greater than the distance between the second end
0f the ejector arm and the first fulcrum,

whereby when said IC card is in the inserted position
and the actuator is moved in the direction of insertion of
the IC card, the ejector arm pivots about the first fulcrum
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the ejector arm is rotatable about a second fulcrum (26)
on the connector Eédy (2), wherein the distance between the
first end (20) of the ejector arm and the second fulcrum is
less than the distance between the second end of the ejector
arm and the second fulcrum,

whereby the ejector arm pivots about the second fulcrum
after pivoting about the first fulcrum to move the IC card
from the initial ejected position to a final ejected
vosition wherein a portion of the IC card extends outside
the IC card-receiving opening,

the connector apparatus characterized in that:

said actuator (7) is an elongated actuator,

said second end (18) cooperates with the IC card (10)
when said card is in the inserted position,

the second end of the ejector arm is adapted to move the
IC card to the initial ejected position, and

salid ejector arm (8) is a one-piece lever defining said
two fulcrums integrally formed thereon.

15. The connector apparatus as set forth in claim 14
further characterized by a header portion (9) adapted for
interconnection of the IC card (10) to electrical traces on
the printed circuit board, the header portion defining an
array of terminals (14) adapted to electrically engage
corresponding terminals on a leading face (19) of the IC
card when the IC card is in its inserted position.

16. The connector apparatus as set forth in claim 14 or
15 wherein the first fulcrum (22) comprises a first cam
surface (23) formed on one of the ejector arm and the
connector body and a first counter bearing surface (24)
formed on the other of the ejector arm and the connector
body. '

17. The connector apparatus as set forth in claim 14 or
15 wherein the first fulcrum comprises a pin (28) fixed to
one of the ejector arm and the connector body and a first
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rally formed on an inner wall
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[
osite edges of the IC card fo
toward the center of the IC card passage and to |imjt Jthe distance the IC
card travel s upon ejection. 25. Thggconnector japparatus as set {orth
in claim 23 or 24 wherein the inwardly projectind ,
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ejector arm and the connector body.

18. The connector apparatus as set forth in claims 14,
15 or 16 wherein the second fulcrum (25) about which the
ejector arm is rotatable comprises a second cam surface (26)
formed on one of the ejection arm and the connector body and
a second counter bearing surface (27) formed on the other of
the ejection arm and the connector body.

19. The connector apparatus as set forth in any of
claims 14 to 18 wherein the connector body is comprised of a
dielectric housing extending substantially entirely the
length of the connector apparatus and in which is mounted
the terminal array (14) of the header portion (39) of the
connector apparatus.

20. The connector apparatus as set forth in claim 19
wherein the dielectric housing and actuator are each
unitarily molded of dielectric material.

21. The connector apparatus as set forth in any of
claims 14 to 20 wherein the connector body is further
characterized by a card insertion guide (5) for initially
guiding the IC card into engagement with the header portion
(19)

22. The connector apparatus as set forth in claim 21

‘wherein the insertion guide (5) and the ejector arm (8) are

each stamped and formed from sheet metal material.

23. The connector apparatus as set foxth inlclaim 22,
wherein the card insertion guide includes a first inwardly
projecting spring finger (30) integrally formed on an inner
wail (11) of the insertion guide.

24. The connector apparatus as set forth in claim 22 oxr
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23 is further characterized by a second inwardly projecting
spring finger (30) integrally formed on an inner wall (11)
of the insertion guide, wherein the first and second
inwardly projecting spring fingers exert forces against
opposite edges of the IC card to bias the IC card toward the
center of the IC card passage and to limit the distance the

IC card travels upon ejection.

25. The connector apparatus as set forth in claim = 23
or 24 wherein the inwardly projecting spring fingers
function as ground terminals to discharge static electricity

from the IC card.



