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A memory card connector comprises a frame (20) for receiving a memory
card (12) therein, an actuating member (40) slidably mounted along one side of
the frame, a card-ejection member (60, 110) pivotally mounted onto the frame at
an inner end thereof and having one end (62) connected to an inner end of the
actuating member (40) and another end (64) in the form of an ejecting section
for engagement with the memory card to eject the memory card from the frame
upon pivotal movement of the card-ejection member by the actvating member
wherein the card-ejection members has a floating axis of rotation (28, 66) and a
secondary axis of rotation (30, 68; 112, 128).




end of the card-ejection nenber. Such menory card connectors

~equi pped with an activating nenber and card-ejection nenber are
descri bed ‘Tor exanpl e I n Japanese Patent Publication No. 94-243299
20° and Japanese Utility Mdel Publication No. 94-37947. In
order to enh¥RO¥1AL operational capability of t he cREHUSIEAINToN
menbers described in these publications to eject a printed circuit
card inserted in the nenory card connector, they have two protrusions
25 fornmed on the front edge of the card-ejection nenbers facing the
card insertion direction. These tWgmory cﬁhﬁtﬁﬂﬁﬁﬁﬁﬁbqﬂ ay the role of
sequential fulcrunms in__, | response to the rotational or pivotal novenent
of the front edgete H’l‘é’eeg?‘ﬂ'}e‘f%ﬁqe@ntﬁeﬁb@?mﬁb COPRerkRr 30

pur pose of card ejfnt imsceiving a memoris carek iandedlediwical vemaetulionuns in

the form of dien Biddudt BBargegage the card. In sone cases, this
engagenent takgﬁ pl ace i1 n an jn¢conveni ent | Qcati on, resul t

and as a
the ful crums cah shift BrRRePHELFCRLY faRF 1B8OTBRLREIshdntegzAatedch a
shift occurs, it beiomeits are widpbp issd: inoperedngak agmpuierisaaadf or ces

required for similar devices and are known as memory cards. Printed

circuit cards can be used in special card terminals
equipped with memory card connectors. Such memory card

10 connectors normally include an actuating member
reciprocably sliding in the direction of card insertion
and ejection and a card-ejection member having one end
that ejects the card inserted in the memory carad
connector when the card-ejection member is rotated by

15 the action of the actuating member applied to the other
end of the card-ejection member.

Such memory card connectors equipped with an
activating member and card—ejéction member are described
for example in Japanese Patent Publication No. 94-243299

20 and Japanese Utility Model Publication No. 94-37947.

In order to enhance the operational capability of
the card-ejection members described in these
publications to eject a printed circuit card inserted in
the memory card connector, they have two protrusions

25 formed on the front edge of the card-ejection members
facing the card insertion direction. These two
protrusions play the role of sequential fulcrums in
‘response to the rotational or pivotal movement of the
front edge of the card-ejection member produced for the

30 purpose of card ejection.

As mentioned above, these fulcrums in the form of
the protrusions engage the card. In some cases, this

: engagement takes place in an inconvenient location, and
as a result the fulcrums can shift from their required

. 35 positions. When such a shift occurs, it becomes
impossible to produce appropriate forces required for
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the ejection of the printed circuit card fromthe nenory card
connector, thereby resulting in an insufficient ej ection of the card.
There al so swos¥mmén danger that the card-ejection neplehsesidePe bent.
If an attenpt is 5 made to continue to nove card-ejection nenber 1n such
a condition, it may rub against a plate |ocated adjacent t he
card-ejection nenber resulting in danage thereto. In order to prevent
t he separation of the card-ejection . menber fromthe frame, a portion
of the frane is b&he edechirn pictieyprdntedfs et eardhErom sthe memotriye

ool ooy, for (Eacfocemestmb heriog: FeR i S aATEnBER ST
tongr event the Ii PSF%S%* c?"t_he‘g{c}sar%iifd' herg; %%‘T SAHARESn 8, IPRITR t%q‘fpr ame.
15 Consi der th§ FAEIZRIRGLIaMMepher car ke ikent.t A§ an attemptpdse of
this inventionsi smadeptoveste: inueenor yovar Sard-ejectadachbibe i yn0yi des
sufficient and acgyp@i€ion, it may rub against a plate located adjacent

the card-ejection member resulting in damage thereto. In

order to prevent the separation of the card-ejection

member from the frame, a portion of the frame is bent to

10 a C-shaped configuration which secures the entire card-
ejection member. Therefore, the frame shape is very
complicated for the fabrication thereof, while it is
still impossible to prevent the lifting of the card-
ejection member from the frame.

15 Considering the above-mentioned situation, the
purpose of this invention is to provide a memory card
connector which provides sufficient and accurate
ejection of the card from the memory card connector.

In order to achieve the purposes stated above, a

20 memory card connector campriseé a frame intended for the
insertion thereinto of a flat memory card; an insulating
housing fixed at. an end of the frame opposite to an end
for the card insertion which is intended for the
reception of a card inserted in the frame; an actuating

25 member movably mounted to the left or right side of the
frame in such a manner that it can move in the direction
of insertion; and a card-ejection member located
perpendicularly to the direction of insertion with one
end being connected to the front end (when looking in

30 the direction of insertion) of the actuating member and
the other end being pressed against the front edge
(looking in the direction of insertion) of the memory
card retained in the frame and insulating housing making
it possible to push out the memory card inserted in the

35 frame when the card-ejection member is rotated as a
result of moving the actuating member in the direction

2



ej ection of the card fromthe nmenory card connector. In order to
achi eve the purposes stated above, a 20 nenory card connector conprises a
frame i ntended for the insertion thereinto of a flat menory card; an

i nsul ati ng sing fixed at an end of the frame oppo end
for the cardwpﬁygngon which is intended for the recgtiggkﬁ qa card
inserted in the frane, an actuating 25 nenber novably nounted to the left
or right side of the ~ frame in such a manner that it can nove in the
di rection of insertion; and a card-ejection nenber |ocated

perpendi cul arly t @ igsdirt@6hi, OWhéfe i Ael iceaduéﬂéhtmﬁ; membereads bgi ng

connected to the f ont anlgg@§%%I£§w§lg% %QtPﬁgon #5} 1%9a %941

i nsertion) of the end elng
agai nst the front Cefdgfé’tatmn(?’bb‘kh nkf ipcakeddinetde @n slongate |mnmg t he

nemory o card rﬁsc'aﬁvad ﬁhnthbeafé@rﬁi Ahe bAELEE aénd b ARS &antraakl ng ]
It possi eto pUS t { he ry..c | { rane en the
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card-ejection nenb |s ro afpgn actuating
nmenber in the direkagated near the flrst end of the card-e)ectgon member

at its front edge around which the card-ejection member
is rotated at the second stage of rotary motion.
It is preferable to provide a second floating

10 rotation axis located in an elongated opening located in
the area of the first end of the card-ejection member of
the rotation axis for the second stage of rotation.

A memory card connector comprises a frame having a
card-receiving area for receiving a memory card therein,

15 an actuating member slidably mounted along one side of
the frame, a card-ejection member pivotally mounted onto
the frame at an inner end thereof and having one end
connected to an inner end of the actuating member and
another end in the form of an ejecting section for

20 engagement with the memory card to eject the memory card
from the frame upon pivotal movement of the card-
ejection member by the actuating member, wherein the
card-ejection member has a floating axis of rotation
provided between the frame and the card-ejection member

25 for an initial stage of rotation; and a secondary axis
of rotation provided between the frame and the .card-
ejection member for a second stage of rotation.

Embodiments of the invention will now be described
by way of example with reference to the accompanying

30 drawings in which:

FIGURES la, 1b and lc are top plan, left side and
right side views, respectively, of a memory card
. connector of the present invention.
FIGURE 2a is a front view of the memory card
35 connector of Figure 1.
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3 of insertion, wherein the card-ejection nenber has a primary
floating axis of rotation for the initial period of rotation which is

| ocat ed i nside an el ongated opening located in the area of the other end
of- the cardwo%jieemi on nenber, and a secondary axis of rotmitwseend2ecat ed
near the first end of the card-ejection nenber at its front edge around
whi ch the card-ejection nenber 1is rotated at the second stage of rotary
not i on. It is preferable to provide a second floating rotation axis
|l ocated in an el ongated ening located in the area of the first end of
the card-ejection nmenb€FG ‘3‘?3 %%é%&t&??%ﬁ‘%&?%lq’@rl Vhevstaker akange of
rotation. AlimeD2ly-2iarcf cdguret da.conprises a frame having a

card-receiving area fopré@eei ¥ idhdwd gﬁ yé dﬁ‘d%eiﬁkncar iégé%1ﬂ ng

menber slidably nounted ong one sid rame, ,a car I'on

menber pivotally REUREEMRSR & MEOTY, ﬁﬁE a’ts Apaerten intot Hhe é'éﬁmoéﬁd havi ng

one end connettedard eomaeskor.end of the actuating nmenber and another end
in the formof an ej eckifeRSf (dndhs’ Bhe position of the card-ejection
member when the memory card is beginning to be ejected.
FIGURE 5 shows the position of the card-ejection
member after the memory card has been ejected.

10 FIGURE 6 shows the position of the card-ejection
member when it commences returning to its initial
position.

FIGURE 7 shows the position of the card-ejection
member midway to its initial position.

15 FIGURE 8 shows the card-ejection member at its
initial position.

FIGURE 9 is an enlarged view showing an embodiment
of the card-ejection member of the present invention.
Card connector 10 comprises a thin metal frame 20

20 into which a flat memory card 12 is inserted in the
direction shown by arrow A and an electrical connector
including an insulating housing (not shown) secured in
the back of frame 20. Memory card 12 inserted in the
frame 20 is accommodated in the insulating housing.

25 Along the left edge of the frame 20 are located bent
sections 22 within which is reciprocally mounted
actuating member 40. In addition, frame 20 has mounting
members 24 intended for the mounting to a base or
circuit board (not shown) of the memory card connector

30 10. Actuating member 40 is normally maintained at an
outer position by spring 50 whose one end 52 is attached
to a location slightly behind the front end 42 of the
actuating member 40 and the other end 54 is secured to
the frame 20. Because of this, actuating member 40 is

35 always retracted by the spring 50 to the original
position opposite to the direction of insertion. To the
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engagenent with the nmenory card to eject the nenory card fromthe frane
upon pivotal novenent of the card- ejection nenber by the actuating
nmenber, wherein the card-ejection nenber has a prinmary floating axis of
rotation ortho onal to the frane and the card-ejection nenber for an
initial stag®O0871%68t ation, the primary axis of rotation bECHYSI6H4H ed
proxi mate the other end of t he card-ejection nmenber; and a secondary
floating axis of rotation provided orthogonal to the frame and the
card-ejection nenber for a second stage of rotation, the secondary axis of

rotation being | 006&%@ Rh Oﬂagﬁtﬁx& tbef QB]% §@gugﬁ_b§% ngl%‘&%r d§%j ?C;élgn % er

Embodi nents of the& nven escr
reference to the été%ﬂ%@ﬁvﬁﬁgWh%WQw&ﬁui9tPﬁdﬂﬁ|Eﬂr engagement to Operate

REPLACEMENT PAGE the actuating member 433 In additifdrS¥eE®nbaacthaginglc are
top plan, left Slqln&%g 40 and related components, the memory card
5 connector 10 comprises a card-ejection member 60 which
is placed transversely in relation to the direction of
card insertion and whose one end 62 is connected to the
front end 42 of the actuating member 40, and the other
end constituting an ejecting section 64 engages the
10 memory card inserted in the insulating housing. When the
actuating member 40 is pushed in the direction of
insertion, the ejecting section 64 of card-ejection
member 60 rotates in the direction opposite to that of

the insertion and ejects memory card 12 inserted in the
15 frame 20.

Card-ejecting member 60 has an elongated opening
extending in the general direction of insertion and an
arcunate protrusion 68 extending in the direction of
insertion from the front end of the card-ejection member

20 60. As illustrated in Fig. 2b, a portion of frame 20 is
rolled inwardly forming an offset shoulder 28 enclosing
an edge 70 of the opening 66 in the card-ejection member
60. Since this offset shoulder 28 is of a rather low
profile, it can freely float inside the elongated

25 opening 66. It also prevents the card-ejection member 60
from being separated from the frame or being tilted. On
the other hand, since the opening 66 is elongated in the
general direction of insertion, this offset shoulder
limits movement of the card-ejection member 60 in the

30 direction transverse to the direction of insertion, and
the movement of the card-ejection member 60 in a
direction of insertion is limited to the length of the
elongated opening 66. Therefore, the card-ejection
member 60 makes no unnecessary or wobbly movement when

: 35 the ejecting section 64 of the card-ejection member 60



r-ight side views, respectively, of a nmenory card connector of the present

I nventi on. FIGURE 2a is a front view of the nenory card connector of
Figure 1. WO 97/ 10691

PCT/ US96/ 14203 97110691 FIGURE 2b is a cross-sectionpéThﬂgﬁyduaken

al ong line 2b-2b of Figure |a. FI GURE 3 shows the position
of the card-ejection menber when a nenory card is inserted into the
menory 5 card connector. FI GURE 4 shows the position of the
card-ejection menber when the nmenory card is beginning to be ejected.

FI GURE 5 shows t helgpaotated tr responselto] tbeimetion of mhebertaétingt he
menory card has befsmbeire@befin the direction of insertion.

Another member limiting movement of the card-
ejection member 60 is a stop member 26 formed in the
5 frame 20. As mentioned above, one end 62 of the card-
ejection member 60 is connected to the front end 42 of
the actuating member 40 which is at all times retracted
by the spring 50 to the position opposite to the .
direction of insertion. When a force applied to the

10 actuating member 40 is released after the memory card 12
inserted in the frame and insulating housing is ejected
by pushing the actuating member 40 against the force
produced by spring 50, the actuating member 40 is
returned to its initial position by the spring force

15 generated by spring 50. When the actuating member 40 is
being returned to its original position, the card-
ejection member 60 moves in the direction opposite to
that of insertion, but the stop member 26 prevents
abrupt movement thereof.

20 Below, movement of the card-ejection member 60
using Figures 3 through 8 for reference will be
explained. For the purpose of clarity of explanation,
the actuating member, memory card and other components
are omitted from Figure 3-8.

25 Fig. 3 represents the situation when the card is
ingerted in the frame 20 and insulating housing. As
shown by Fig. 3, the offset shoulder 28 is at the rear
end of the elongated opening 66 when looking in the
direction of insertion. The card~-ejection member 60 is

30 also in engagement with the stop member 26. In this
position, the memory card is inserted in the frame and
insulating housing wherein it is retained by the
electrical contacts forming a rather strong electrical
connection therewith. Because of this, in order to eject

35 the memory card from the insulating housing, it is
necessary to apply a considerable force.
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10 FI GURE 6 shows the position of the card-ejection menber when

it conmences returning to its initial position. Fl GURE 7
shows the positron of the card-ejection menber mdway to its initial
position. 15 FI GURE 8 shows the card-ejection nenber_at its

initial posi WO5/10691 FIGURE 9 is an enl arged V|em1§ﬁ%ﬁpﬁ@‘§H
enbodi nent of the card-ejection nenber of the present invention.
Card connector 10 conprises a thin netal frane 20 20 into which a flat
mlarmry_ calrd 12 is inserted in the direction shown by arrow A and an
el ectrical connector Ngaf@ gt own
secured in t he ba ‘i( r#en?.h':i‘.@igﬂ I\%’g%fl the galzuié?]éskgcr |t§et he)

frane 20 is acconn%ﬁ%!%kF491mﬂm?anéﬁléf??ufﬂd&f?’ﬁ@ 18 JBresg d“tﬁ@eleft
edge of the franme dfrecwidmed ddskenion and, secehows L@ Bighi4y whech is
reci procally rmunngglrst end %‘it B tSH?OEE{-@fé e‘lﬁmh”méﬂﬁéf'ﬁ‘ stidrd@geed0 has

mourit i ng ere 9 nten mounting to a base or
circuit board (hotme¥ewH Wre CHECREADROL ANPETSHIABet B8R WP SiFCTABH At i ng
menber 40 is nor rrahéytm rdqistagtat tanrotate axwned pbei¢ffsetbyshopidey 50

whose one end 52 i sgatdalhfidtance b&eweeﬁcmtlﬁesél éﬂatéy A besbe ont
end 42 of the actuatln ne er 40 an e other 54 is %ecured to
the frame 20. BecafBeudfer EEFFth§ﬁﬂﬁ§§' &Btche Betiedn

ejecting sectlon 64 and the offset shoulder 28. Because

10 of this, the distance (stroke) traveled by the ejecting
gsection 64 is short and the force applied by it to the
memory card is larger than the force applied to the
actuating member 40, thereby making it possible to
easily eject the memory card from the insulating housing

15 and frame 20. Moreover, the offset shoulder 28 plays the
role of the rotation axis until the arcuate protrusion
68 engages with a wall 30 of the frame 20, after which
the rotation continues around the point of contact
between the arcuate protrusion 68 and the wall 30.

20 When the actuating member 40 is pressed further in
the direction of insertion, the ejection of the memory
card enters a second stage. As illustrated in Figure 5,
at this time the axis of rotation is the engagement
between the arcuate protrusion 68 and the wall 30. This

25 means that during the second stage of the rotation of
the ejection section 64, the axis of rotation is
transferred to the engagement between the arcuate
protrusion 68 and the wall 30. The point of this
engagement is located in the area of the first end of

30 the card-ejection member 60, and the distance between
the engagement point and the first end 62 is shorter
than the distance between the engagement point and the
ejecting section 64. Therefore, the memory card can be
ejected by a relatively small force on the actuating

35 member 40, and because the distance (stroke) traveled by



35 always retracted by the spring 50 to the original position
opposite to the direction of insertion. To the

4 WD 97/ 10691 PCT/ US96/ 14207
ot.her or bawogmdesef the actuating menber 40 is mounted  permsdefidhd ON 44
which is intended for engagenent to operate t he actuating nmenber 40.
In addition to the actuating menber 40 and rel ated conponents, the
menory card 5 connector 10 conprises a card-ejection menber 60 which

is placed transversely in relation to the direction of card insertion

and whose one endtl2 ¢iectdoncsestiion 6heis long,f thet memeryl Taxd tcaa be
actuating nenber éfectddt fildm €hCErame 20 to a considerable degree.

After the completion of the memory card ejection

process, the force applied to the actuating member 40

5 (see Figure 1) is released. Since the actuating member
40 is retracted by the spring 50 in the direction
opposite to that of insertion, the card-ejection member
60 starts to return to its original position (the
position shown in Figure 3). At this time, as is

10 illustrated in Figure 6, the card-ejection member 60
while moving in the direction opposite to that of
insertion, engages against the stop member 26, and the
point of engagement between them becomes the axis of
rotation and the card~ejection member 60 returns to its

15 original position.

When the card-ejection member 60 is returning to
its original position while rotating around the
engagement point of the card-ejecting member 60 and the
stop member 26, as can be seen in Figure 7, the card-

20 ejecting member 60 starts to rotate with the elongated
opening 66 being used as a guide. This rotation ends
when the offset shoulder 28 engages against the rear end
of the elongated opening 66. As illustrated in Figure 8,
the card-ejection member 60 returns to its original

25 position without slipping out of place. Therefore, the
ejecting section 64 is always in the proper position and
it delivers a predetermined amount of ejection force
without any special action on the part of the person
operating the actuating member 40. Due to the fact that,

30 as can be seen from Figure 2b, the offset shoulder 28
formed from the frame 20 wraps around the edges 70 of
the elongated opening 66, movement of the card-ejection
member 60 does not lead to its deviation from the plane
of rotation.

35 Next, an explanation concerning another embodiment
of the memory card connector according to this invention

8



end constituting an ejecting section 64 engages the 10 nenory card
inserteed in the insulating housing. \Wen_ the actuating nmenber 40 is
pushed i n the direction of I nsertion, the ejecting section 64 of

car d- ejectl‘ﬂ menber 60 rotates in the direction opposite to that of
the inserti ofO3AY®} ects menory card 12 inserted in the 1BCTASR4203
Card-ejecting nenber 60 has an el ongated openi ng extending in the
general direction of insertion and an arcuate protrusion 68 extendi ng
in the direction of insertion fromthe front end of the card-ejection

menber 20 60. Agjijhl pat {;i‘{réﬂ' mflz@fe%éncé wriiﬁ}eofg fﬁ‘i‘&ﬁrgog'%p an
edge 70 of

rolled inwardly forn1ng a dﬁPOU|der 3 S|n% an
the opening 66 in9MN&rds dvéf%d? eBAPErY card qopnegtore fhis of fset
shoul der 28 i s of compankests| correspondingf tbesimilaxcdmpeskenté| ofitthensi de

the el ongat ed 25me9i3§'5}' earé%oﬂﬂeééo%osﬁaﬁﬂem sFigi&ecar drel 8&&69&1 Wber 60
from bei ng sepgrat fronlt ther

eLn
hand, since th f 86“ {E§§P§8n h ?ﬁ% Show tqfeﬁgféFlﬁ?r?ﬁquﬁw of
insertion, this ofdagdt'esihgtli@lermember wheni e smemorymardofist hipsentel grect i on

menber 60 in the 3@ fghﬁgcghanhﬂgﬁyagggbsgoﬁgiﬁ@e direction of insertion,
and t he novenent of the car ection di rection of

insertion is limted tHeFﬂEYI lF SRecHar fg%ﬁhﬂﬁnﬁﬂaﬁgﬂn865$ﬁrﬂPﬁﬂ}nQ

Therefore, the carld?efiscthencard-ejection member 110 instead of an

10 arcuate protrusions 68 as in the memory card connector
shown in Figure 1, and an offset shoulder 122 similar to
the offset shoulder 28 (see Figure 2) whose edges are
wrapped around the edges of the opening 122. Therefore,
in the memory card connector 100, the second stage of

15 the card-ejection member rotation takes place around the
offset shoulder 122 instead of the point of engagement
between the arcuate protrusion 68 and the wall 30 as in
the memory card connector 10. Since the card-ejection
member rotation is controlled by offset shoulders 28 and

20 122, it is possible to prevent engagement of the card-
ejection member 110 with the ground plate in the frame
120.

According to the above explanation, the memory card

connector according to this invention has two separate

25 axes of rotation, one for the initial stage and another
for the second stage of rotation which can float in the
elongated opening, thereby preventing the card-ejection

Qo

member from slipping to an improper position and making
it possible to appropriately eject the memory card. This

30 also prevents deformation of the card-ejection member
and it engages with the ground plate or other parts of
the connector. At the same time, the operation of the
connector is easier and more reliable.



P

“ menber 60 makes no unnecessary or wobbly novenent when 35 the ejecting
section 64 of the card-ejection nenber 60 :

5 ‘ WD 97/ 10691 PCT/ US96/ 14207
is rotated wograp@PNse to the notion of the actuating PCTIOS9RAL0740 i n
the direction of insertion. Anot her nenber |imting novenent of
t he card- ej ection nenber 60 is a stop nenber 26 formed in the 5
frame 20. As nentioned above, one end 62 of the card- ej ecti on menber

60 is connected to the front end 42 of t he actuating nmenber 40 which
is at all times retracted CLAINS

The invention is claimed in accordance with the
following:
1. A memory card connector comprising a frame
5 (20) having a card-receiving area for receiving a memory
card (12) therein, an actuating member (40) slidably
mounted along one side of said frame, a card-ejection
member (60, 110) pivotally mounted onto said frame at an
inner end thereof and having one end (62) connected to
10 an inner end (42) of said actuating member and another
end (64} in the form of an ejecting section for
engagement with the memory card to eject the memory card
from the frame upon pivotal movement of said card-
ejection member by said actuating member, characterized
15 in that:
said card-ejection member has a floating axis of
rotation (26, 66) provided between said frame and said
card-ejection member for an initial stage of rotationm;
and a secondary axis of rotation (30, 68; 112, 122)
20 provided between said frame (20) and said card-ejection
member (60, 110) for a second stage of rotation.
2. A memory card connector as claimed in claim 1,
wherein said floating axis of rotation (28, 66)
comprises a rolled inwardly portion of said frame (20)
25 forming an offset shoulder disposed in an elongated
opening (66) in said card-ejection member (6€0).
3. A memory card connector as claimed in claim 1,
wherein said secondary axis of rotation (30, 68)
comprises a wall (30) provided by said frame (20) and an
30 arcuate protrusion (68) located at a forward edge of
said card-ejection member (60).
4. A memory carxd connector as claimed in claim 1,
wherein said secondary axis of rotation comprises a
rolled inwardly portion (122) of said frame forming an
35 offset shoulder disposed in an elongated opening (112)
in said card-ejection member (110).

10
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by the spring 50 to the position opposite to the di rection of
insertion. Wien a force applied to the 10 actuating menber 40 is released
after the menory card 12 Inserted in the frame and i nsul ati ng housi ng

i's ejected pushi ng the actuating nmenber 40 agai ns
produced by E’Br’f’ﬂg%s the actuating member 40 is ?’&f’a’g&‘{’&‘%"q’. ts

initial position by the spring force 15 generated by sprl ng 50. Wen the
actuating nenber 40 is being returned to its original position, the
card- ej ection nmenber 60 noves in the direction opposite to

that of insertion, but _the rupt ggﬁege
thereof. 20 Bel S\N venew dﬁgoggrgéé&t‘ Zacs |':'.olriam@B 4 %

using Figures 3 tkﬂr‘dugwhsrﬁep paid fqating pxpe &nd sal&ﬁP&PH@ﬁry FY%ig he
purpose of clarityard gaspbaedt bhneach sidet b actemtraig phameeof seidry card

and ot her conpone ﬁ%dl gﬁect%ﬁtlﬁ%élegwforo%ﬁl)gure 3-8. 25 Fig. 3

represents the sit inserted, in, the frame. 20

and i nsul ati ngShousi ng.6:As A MEMOXK GArXG) FARANPCLT fRClAINET iB,GLpHR 1og s
at the rear end @het8tnea ceppditngy (6penisgecdthedted betieey said he

direction of insert 'a%@:uazgﬁﬁbcﬂéﬂi%‘ e(qtol)oﬁnaEng& AHirleS (289 té'ﬁ@;_dt_%l

engagement with the 'sto paosition, the nenory card
is inserted in the franﬁ%ﬁdacmauq%mﬁ’nbnMs’t’?‘?’d"xﬁi’re?@?ﬁt%‘?rﬁ s
retained by the

This Sheet-Has Been Reilaced
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el ectrical contacts formng a rather strong electrlcal connecti on
therewi th. Because of this, in order:ito.ej:ett.:. 35 the nmenory card fromthe

I nSUrat1 ng hou5|ng, It 1S necessary to apply a considerable force.

6 - 1 4207
At the |n|t| bggz of the card ejection, the actuatlng 55@§é#

(see Figure 1) IS pressed in the disrection of insertion and, as shomn
in Fig. 4, the first end 62 of th Jd rd-ejecti.on nmenber 60 starts to
5 nove in the direction of insertion, the ejecting section 64

starts to rotate around the offset shoul der

~

{J == ==
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i

"
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28. The di stance between the first end 62 and the offset shoul der 28
Is |arger than the di stance between the _ejecting section 64 and the
of fset shoul der 28. Because 10 of this, the distance (stroke) travel ed

by: the ejecty . section 64 is short and the force apPIied bx it to
t he me g{“@%‘rd Is larger than the force applied to fHUSI6N4207
actuating nenber 40, thereby making it pe@ssible to easily eject the
menory card fromthe insulating housi ngZI 15 and frane 20. Mreover, the
of fset shoul der 28 plays the role the rotation axis until the
arcuate protrusion 68 engages with a wall 30 of the frane 20, after
whi ch the rotation continues around the pofht of«xontacto
bet ween the arcuate protrusion 68 and ghe emal | 30. g “V\herbt he
actuating nenber 40 is pressed further n"} n\rect iTsertion,
the ejection of the nenory card®dters nd Bt age. 1| ustrated
in Figure 5, at this time the axi s of NN Is the nt
bet ween the arcuate protrusion 68 and Ok wg NLIS t hat
during the second stage of the rotatiymr of | | n 64,
the axis of rotation is transfeLLed to t\ne engagenent between the
arcuate protrusion 68 and the wall 30. T iQt of this
engagenent is gocated in the area of the first end of 30 the
card-ej ection Se | e between t he engagenent
poi nt andthe(ﬂrt 6p is S0
- <
j ) Py
|
o -
' »
|
o \
i
' Y1
\ =] £
| |
1
= ! 2
]
\ .
\ o
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than the distance between the engagenent point and the ej ecting
section 64. Therefore, the nmenorv_card can.be
r & atlvely smalT force on the actuating 35 nenber 40, and because the

di.st ance (stroke travel ed by

WO 97/ 10691 WO Sithest PCT/ usg6/"1C21r§[(’)‘°’79"'m77

the ejection section 64 is long, the ne y. card can be ej ected from
the frame 20 to a consi derabl e degr ee. 3 After the conpl etion of
the nenory card ejection process, the! fforce applied to the actuating

menber 40 5 (see Figure 1) is released. Since the actuating nenber
40 is retracted by the spring 50 6% the di rect igp

24
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opposite to that of insertion, the card-ejection nmenber 60 starts to

refurn.to its original position.(ihe position shown in Figure 3). At

this.time, as is 10 illustrated in Figure 6, the card-ejection nmenber 60
whi'l e nmovi ngwgerhilp@ di rection opposite to that of | NS gfetd 66%9 ‘g&gages
agai nst the stop nenber 26, and the poi nt of engagenent WY ¢ hem
becones the axis of rotation and thqmrd ej ection nenber 60 returns
toits 15 original position. n the card-ejection nenber 60
is returning to its original position while rotating around the
engagenent point of the card-ejecting nenber 60 and the stop nmenber
26, as can beE"eE gure 7, the card- 20 ejecting nenber 60 starts to
rotate with t Qnga aTal-Y =V Sr =TS AT~ =V=V I = V=B AT-V-V= B-Y a_quide. This

rotation ends e g Beu-de d—engagesPgai nsty £Re rear end
of the el ongated opem @ ’ ]Hlstrat ed Ingu a B
card-ejection rrenb nYi .S origi .ih
sl i ppi ng out of 7pl Hcd i
anmoynt  of

in the proper ﬁ)?)smlon T ! , Y.
u, .1 actioh on ®he part ®¥ tHe person

ej ection force wilt hout any g
operating the actuati ng nmenber 2§3- ‘!' e to thepfact tfhat, 30} as&can be
rrredfr theg frame 20

seen from Figure 2b, tH g
L n

wraps around the edges




the el ongat ed openi ng 66, novenent of the card-ejecti

: menber 60
“does not lead to its deviation fromjthe plane o%%ﬁﬁﬁﬁﬁ”ﬁNT PRAGE
Next, an expl anati on concerni ng another enbodi nent of the menory card
connector according to this invention 8
REPLACEMENT PAGE - CLAI M5 The invention is

clained in ac%@rQQQ%%g 'hb kﬂgr%35lQg%n@érd—eggktioﬁ Y §ald connect or

conprising a frane aving a card-recei Vi area tor receiving a nenory
card (12) theP&LAATYNn fﬁ@ﬁ@apgn@%n@ér rotgrion dom Fheodmisdadl meyissk side
of said framepraregadienewhien ABMScated ihbdlhePanobabhnyatedniopddMe said
frame at an igaer 239;4"eReoh 209 B2YHA9 202 2004 82) (FANRES,Rd to

ejection member, and a secondary axis of rotation

located near the first end of the'card—ejection member

at its front edge around which the card-ejection member

is rotated at the second stage of rotary motion.

It is preferable to provide a second floating
rotation axis located in an elongated opening located in
the area of the first end of the card-ejection member of
the rotation axis for the second stage of rotation.

A memory card connector comprises a frame having a
card-receiving area for receiving a memory card therein,
an actuating member slidably mounted along one side of
the frame, a card-ejection member pivotally mounted onto
the frame at an inner end thereof and having one end
connected to an inner end of the actuating member and
another end in the form of an ejecting section for
engagement with the memofy card to eject the memory card
from the frame upon pivotal movement of the card-
ejection member by the actuating member, wherein the
card-ejection member has a primary floating axis of
rotation orthogonal to the frame and the card-ejection
member for an initial stage of rotation, the primary
axis of rotation being located proximate the other end
of the card-ejection member;. and a secondary floating
axis of rotation provided orthogonal to the frame and
the card-ejection member for a second stage of rotation,

- the secondary axis of rotation being located proximate
the one end of said card-ejection member.

Embodiments of the invention will now be described
by way of example with reference to the accompanying
drawings in which:
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an i:nner ‘end %(42) of said actuating nember and an ot he:ﬁﬁ%@&@%%’%ﬁ
formof an ejecting section for engagenent with the ne : t
the nmenory card fromthe frane upon g?vot al novenent of said card- ejection

menber by said actuating nmenber, characterized in that: sai d
card-ejection nenber has a primary floating axis of rotation (28, 66)
orthogonal to said i1 saith Gl R Gald o] MUrbidd tidd Stage

of rotation, said primary axis of rotation (28, bei ng Tocat ed proximate
sai d ot her end Hieht cﬁl%l‘t}%vdl&ﬁgﬁﬁqwﬁ%nﬁ%ﬁ ¥ GEmoEin)Catthd a
secondary fl oatddsheticy &¢ rtqieatpme(rﬁ_o,nﬁ;%ntlllﬁq 122) orthogonal to said
frame (20) and said ej.ect,i on for a second st age of
rotation, said secorﬁ%r"ﬁm‘aﬁ% ISt ar(r)garﬁqetoﬁ'(l(e?b ]% A& ng I ocat ed
- proxi mat e sai d cammesrtoby @) Rifgusad d .car d- ej ection rrerrber (60 110). 2.
A menory card connector as clainmed in claim1, wherein said primry
floating axis of rotation (28, 66) conprises a rolled inwardly portion of
said franme (20) form ng an of fset shoul der di sposed in an el ongat ed openi ng
(66) in said card-ejection nenber (60). 3. A nenory card connector as
clainmed in claiml1, wherein said secondary floating axis of rotation (30,
68) conprises a wall (30) provided by said frane (20)

REPLACEMENT SHEFT

2 2FEB 1999




'and an ar cuate—pret+uston—(68) |ocated at a forward Edgﬁgﬂédﬁﬁﬁﬁ¥tﬁﬁﬁﬁa
c S

- card- ej ecti 4. A nenory
¢l ai med in ﬁ l‘ 'uﬂsald sé@ondary floating axis of rotation
conprises.a portion (122) of said frame form ng an of fset

shoul der di sposed |n an elongated opening (112) in said card-ejection
menber (110). . A nmenory card coiipgiMy as claimed in clains 1-4,
wherein said primary floating axis and Said secondary floatln% axis are

di sposed on each siﬁ%eOFHXeE hPRafSpFinemer 48 BCEQFHRBLECHIGR MBfber (60,
110) . 6. fé1pBWRAY:card connector as clainmed in claim1, wherein a
spring (50) is connicted bet ween sai d sald frame

(20) to naintain safd ac%uﬂ??ﬂﬁyngﬁﬁg CPH“SHEPﬂuFPﬂPrbﬁéPﬁuan

(20) having a card-receiving area for receiving a memory -
card (12) therein, an actuating member (40) slidably
mounted along one side of said frame, a card-ejection
member (60, 110) pivotally mounted onto said frame at an
inner end thereof and having one end (62) connected to
an inner end (42) of said actuating member and an other
end (64) in the form of an ejecting section for _
engagement with the memory card to eject the memory card
from the frame upon pivotal movement of said card-
ejection member by said actuating member, characterized
in that: '

said card-ejection member has a primary floating
axis of rotation (28, 66) orthogonal to said frame and
said card-ejection member for an initial stage of
rotation, said primary axis of rotation (28, 66) being
located proximate said other end (64) of said card-
ejection member (60, 110); and a secondary floating axis
of rotation (30, 68; 112, 122) orthogonal to said frame
(20) and said card-ejection member (60, 110) for a
second stage of rotation, said secondary axis of
rotation (30, 68; 112, 122) being located proximate said
one end (62) of said card-ejection member (60, 110).

2. A memofy card conpector as claimed in claim 1,
wherein said primary floating axis of rotation (28, 66)
comprises a rolled inwardly portion of said frame (20)
forming an offset shoulder disposed in an elongated
opening (66) in said card-ejection member (60).

3. A memory card connector as claimed in claim i,
wherein said secondary floating axis of rotation (30,
68) comprises a wall (30) provided by said frame (20)

~and an arcuate protrusion (68) located at a forward edge
of said card-ejection member (60).
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:'gFLQZ(ﬁgﬁg%; ct"ﬂlnmunﬁ"ﬂnnlmumclajqﬁq in clains Cﬁ7H§%E¥ékﬁﬁ%§$gi%A%%id )

floating axis y axi's are di sposed on each side of a

central plane ot said " s card-ejection menber (60, 110). 5 6.

A nenory card connector as claimed in claiml, . wherein a spring

(50) is connected between n@ddii:y card cctifditidGdRIREMdF On adch &@i g, frame

(20) to maint a|h acthiatl n.gl1 menher 1:n an initial posi tion.
erein said secon ary oatIng axls of rotation

comprlses a rolled inwardly portion (122) of said frame
forming an offset shoulder disposed in an élongated
opening (112) in said card-ejection member (110).

5. A memory card connector as claimed in claims
1-4, wherein said primary floating axis and said
secondary floating axis are disposed on each side of a
central plane of said card-ejection member (60, 110).

6. A memory card connector as claimed in claim 1,

- wherein a spring (50) is connected between said

actuating member (40) and said frame (20) to maintain
said actuating member in an initial position.
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