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* 1. SPECI FI CATI ON | MPROVED CARD EJECT MECHANI SM FOR CARD- RECEI VI %g%\ﬁlEéfﬁiQ'j
. Field of the Invention: The present invention relates generally to a
card-receiving connector for receiving an 1C or nenory card and, nore
specifically, to a card eject mechani sm equipped with a fol dable push-rod
whi ch provides a nechanically effective ejection of a card and at the sane
time is space- efficient. Description of the Related Art: A card-receivVving
connector has beep enpl oyed for recekpppgrcididy: Such as an I C or nenory
card or the like, in an el ectronic apparatus, such as a notebook or
hand- hel d personal conputer. Such card-receiving connectors

general |y CONINPRGVELD CCAIRD EIECT MECHANT M IFOFR| ORI~ RIS B IW NG REONNEErdR €
card to the underlying el ectronic apparatus and an eject mechani smfor
ejecting the card fromthe card- receiving connector.

Field of the Invention: '

The present invention relates generally to a
card-receiving connector for receiving an IC or memory card
and, more specifically, to a card eject mechanism equipped
with a foldable push-rod which provides a mechanically
effective ejection of a card and at the same time is space-
efficient. -

Description of the Related Art:

A card-receiving connector has been employed for
receiving a card, such as an IC or memory card or the like,
in an electronic apparatus, such as a notebook or hand-held
personal computef. Such card-receiving connectors
generally comprise header connectors for electrically
connécting the card to the underlying electronic apparatus
and an eject mechanism for ejecting the card from the card-
receiving connector.

The eject mechanism typically includes an eject
button, an eject rod integral with and éxtending from the
eject button, and an actuation lever associated with an end
of the eject rod opposite the eject button for ejecting the
card. When force is applied to the eject button, the
actuation lever is actuated by way of the eject rod and
pushes out the card to allow removal thereof.

To eject the IC card efficiehtly and smoothly
from the heads éonnector, a minimal stroke or travel of the
eject button is required. To provide such stroke for the
eject button, the eject button must -project a minimal
distance from the front face of the card-receiving
connector. However, projection of the ejection button may
interfere with use or carriage of the electronic apparatus.
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The eject nmechanismtypically includes an eject button, an eject rod
integral with and extending fromthe eject button, and an actuation |ever
dssociated with an end of the eject rod opposite t he ej ect button for

ej ecting the-card. When force is applizd to the eject button, the
actuation |lever is actuated by way of the eject rod and pushes out the card

to all ow renoval therepf. ect the IC card efficiently and s ot hi
~fromthe headsAﬁor?nei‘PHl’tl%n n?ﬂ?m:ﬂu‘g’c rWﬁ?m§¥ aggﬁdﬁgithlﬁc&t Eﬁ"t’%ﬁﬁ is
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| problems, fol dailignfilent! RMichONthe eject rod, and to minimize the

projection of the eject button in the non-ejecting state by
"folding down" the eject button. Such a foldable eject
button emploYed in card ejection mechanisms is disclosed in
U.S. Patent No. 5,443,395.

In the prior art set forth above, in order to
pivotally maintain the eject button and to assure accurate
stroke of the eject button without causing movement of the
button relative to the rod, a specially molded eject rod is
required. A specially molded eject rod limits the material
from which the rod can be fabricated and therefore limits
applications and certain processes available in which to
use the design.

Summary of the Invention:

It is an object of the present invention to
provide an improvéd card eject mechanism for a card-
receiving connector which provides sufficient ejection
stroke without excess projection of the eject button from
the card-receiving connector.

Another object of the invention‘is to provide a
card eject mechanism for a card-receiving connector which
permits design variation and simplification of the card-
receiving connector.

According to one aspect of the invention, a card
eject mechanism for a card-receiving connector includes an
eject button, an eject rod connected to the eject button,
and an actuation piece operatively associated with an end
of the eject rod for ejecting a card from the connector,
wherein the eject button is constructed of a base button
and an operation button, and

the operation button is pivotally connected to



have been enpl oyed. By enploying fol dable eject buttons, it is possible to
obtain sufficient stroke or travel during the ejection of the card by
positioning the eject button in alignment with the eject rod, and to
mnimze the projection of the eject bu@ton in the non-ejecting state by
"fol ding dowmn" the eject button. Such a foldable eject button enployed in
card ejection nechanisns is disglosed in U.S  Patent No._5 395...l.n_t he

, 443, .
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rod can be faberientedageneraldyoberprendisudpp) iteatthmsbase buttans the

processes avaiqgbt£tion BhtbohOrlifEhbheifethdas SUbaRRY poirtlibs,| MhRIHdion:
It is an object of the r%:ent jnvention to prOV|q? an |@Eroved gar ej ect
mechani sm f or gp%apage utton includes a recess for engaging the base

portion of the operation button when the operation button
is in the raised position.

The base button of the eject button may include
with a lock arm for fixing the operation button in the
folded and raised positions.

According to another aspect of the invention, a
card eject mechanism for a card-receiving connector
comprises:

an actuation lever for ejecting the card from the
connector;

. an eject rod operatively associated with the
actuation lever;

an eject button assembly cooperating with the
eject rod for transmitting force to the eject rod during
ejection of the card, the eject button assembly including
a first member fixed to the eject rod and in alignment
therewith, and a second member pivotable relative to the
first member between an active position for permitting
application and transmission of an ejecting force, and a
resting position for avoiding inadvertent ejection of the
card; and |

means on the first member of the eject button
assembly for holding the second member in the active
position.

In the preferred construction, the first and
second members are pivotally connected through a mechanism
which permits pivotal movement of the second member
relative to the first member and further permits axial
movement of the second member relative to the first member.
In the'construction, the holding means comprises first



recei ving connector which provides sufficient ejection stroke w thout
excess projection of the eject button fromthe card-receiving connector.
Anot her object of the invention is to provide a card eject nmechanismfor a
card-recei ving connector which pernits flesign variation and sinplification
of the card- receiving connector. According to one aspect of the invention,

a card ej ect gRehani S QL 3 dih Ceé&é&ﬂdc‘?c{éﬂrﬁo%&origncix‘ﬂd AN ELEGL
button, an eject rod connected to the efect button, and an actuatron prece
operativel y a®Pesditdon @m@haamaérlar GFOY% §P&’_€=}Fdr déheg of LepEcmember chey
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button and an operation button, gnd thef- Q eratlog buthoq:lipl vot al | _
connected to ™ er during ejection o e card suc hat "the member
function as an integral button assembly. Also, the holding
means further comprises a second means active when the
second nmember is in the resting position for restricting
pivotal motion of the second member.
The card eject mechanism may further comprise a
locking mechanism for locking the second member in the
resting position. In such case, the locking mechanism may

also lock the second member in the active position.



t he base button for novenent between a raised position where the operation
button is axially aligned with the base button and a fol ded position where
t'he operation button is oriented generally perpendicular to the base
button; the operation button further incbudes a base portion, wherein the
base button includes a recess for engaging the base portion of the

, operation buttg f@?eBeEgri q@gt% ntggt o wihgk? the raised position. The
base button Of‘2hE‘?ﬂ1ﬂﬁ“ﬂﬁ%%ﬂﬂTﬂﬂﬂTﬂﬂF}%éi?ﬁNﬁFﬁJa l ock armfor fixing the
operation button in the Theddpresent aiis¥ensdont iwiHsl hecandergtoedaneerer

aspect of the iRt | OFom athar Getifllededesey: ption givahd He¥eHelid® and
connect or conprl ses. —an actuati on | ever f_OI’ rom

ejecting the cardg f { he :
connector; an &FO®™ thgyasserpapydng draydingseatnFhe Pﬁ%f%EFﬁgt?%h°¢E9%?F an
ej ect button agsferdde Dow@etién/ gwhith, t however, should not be taken to

limit the present invention, but are for explanation and
understanding only. |

FIGURE 1 is a front elevation view showing the
preferred embodiment of a card eject mechanism according to
the present invention, in which an eject button is
illustrated in a folded position; '

FIGURE 2 is an illustration of the preferred
embodiment of the card eject mechanism as viewed in the
direction of arrow X in Fig. 1. |

FIGURE 3 is a front elevation view similar to
Fig. 1, but showing the eject button in a raised position;

FIGURE 4 is an illustration of the preferred
embodiment of the card eject mechanism as viewed in the
direction of arrow Y in Fig. 3;

FIGURE 5 is an illustration showing the first
step in operation of the eject button;

FIGURE 6 is an illustration showing the second
step in operation of the eject button;

FIGURE 7 is an illustration showing the third
step in operation of the eject button;

FIGURE 8 is an illustration showing the fourth
step in operation of the eject button; - '

FIGURE 9 is an illustration showing the fifth
step in operation of the eject button;

FIGURE 10 is an illustration of a second
embodiment of the eject button according to the present
invention;

FIGURE 11 is an illustration of the second
embodiment of the eject button in the raised position.



eject rod for transmtting force to the eject rod during ejection of the
card, the eject button assenbly including a first nenber fixed to the eject
rod and in alignment therewith, and a second nmenber pivotable relative to
the first nenber between an active posite on for permitting application and
transm ssion of an ejecting force and a resting p05|t|on for avoiding
~1nadvertent ejection of thg C g4 st menber of the

ej ect button aSSERBTY-TO! vl = '_e the active position.
In the preferred constru'l':heon pné&erﬂz rstlrmedltsemondwniailrberlse ar digiopasad y
connected throy 8? ?@”&ﬁ dﬂlFﬁﬁﬁﬂtfbefEﬁéé 8V RN a origihySigigoNd

nmenber rel ati veé rst urther, permts axial novenent, of

‘the second nen@§¢W199§t|v%nt%h?rﬁP**?@&ngmﬁﬂﬁﬁrlﬂﬁiqqnaQﬂﬂﬁﬁqqﬁnﬁﬁﬁ?quﬁa
hol di ng neans gegRilSesard et forth in order to provide a thorough

understandingl of the present invention. It will be
'obvious, however, to those skilled in the art that the
present invention may be practiced without these specific
details. In other instances, well-known structures are not

shown in detail in order to avoid unnecessarily obscuring
the 1nvent10n.

As shown in Figs. 1 to 4, a card eject mechanlsm
for a card-receiving connector generally includes an eject
button 1, an eject rod 2 integral with the eject button 1
and an actuation lever (not shown) operatively associated
with an end portion of eject rod 2 for ejecting the card
from a header connector (not shown).

The eject button 1 comprises a base button 3 and
an operation button 4. Operation button 4 is pivotally
connected to base button 3. Therefore, operation button 4
is mounted for pivotal movement between a raised position
where it is in axial alignment with base button 3 (Fig. 3)

and a folded position where it extends generally
perpendicular to base button 3 (Fig. 1). Base button 3 is
integrally connected with eject rod 2 for example by
overmolding.

Operation button 4 has a base portioh 5 pivotélly
connected to base button 3 by a pivot pin 7 located within
an elongated hole 10 formed through a. support portion 3 of
base button 3. Elongated hole 10 extends along the
direction of insertion and ejection of the card. Base
button 3 is also formed with a receptacle recess 6 for
pivotally accommodating operation button 4. With the
construction as set forth above, when operation button 4 1s
in the raised position in axial alignment with base button
3, base portion 5 of oﬁeration button 4 is aligned with



4 means active when the second nenber is in the active position and axially
noved toward the first menber for establishing interengagement between the
first and second nmenber during ejection of the card such that the nenber
function as an integral button assenmbly.7Al so, the holding means further
_conprises a second neans active when the second nenber is in the resting

position for restricting pivotal notiqn of the second _penber. T
ej ect mechani sEeREPLAGLENERCESRp S &F apqﬁfckl?‘hﬁt%c?lagr%ﬁff §5 ﬁ%grﬁ?%
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' receptacle recess 6 to fix operation button 4 to base
button 3. By engagement of base portion 5 and operation
button receptacle recess 6, operation button 4 can be fixed
in the raised position.

' A marking 17 is provided on the side edge of
operation button 4 for identifying the operation button in
the raised position or in the folded position. While the
marking 17 is provided on the side edge of operation button
4 to indicate the folded position in the shown embodiment,
the marking could be provided on the front end of operation
button 4 to indicate the raised position.

Next, the operation of the card eject mechanism
will be discussed with reference to Figs. 5 to 9.

The card eject button 1 of the card eject
mechanism is normally in the folded position, i.e. whereat
operation button 4 is perpendicular relative to base button
3, as shown in Fig. 5 and is maintained in this folded
position unless and until ejection of the card is
performed. In ‘the folded position, the distance of
projection of card eject button 1 from a front face of an
electronic apparatus, such as a computer, is minimized to
avoid inadvertent ejection of the card. 1In this position,
a rounded end 11 of supporting portion 9 of base button 3
is held in contact with a flat surface 12 of operation
button 4 to restrict pivotal movement of operation button
4 relative to base button 3. | |

To eject card C from the card-receiving
connector, operation button 4 of eject button 1 is first
pivoted in a direction indicated by arrow F in Fig. 5. At
the same time, operation button 4 is laterally moved in the
direction of arrow G in Fig. 6. Operation button 4 is then
placed in axial alignment with base button 3 and thus in
the raised position as shown in Fig. 7. In this position,



The present invention will be understood nore fully fromthe detail ed
description given herebel ow and fromthe acconpanyi ng draw ngs of the
preferred enbodi nent of the invention, which, however, should not be taken
tolimt the present invention, but are8for explanation and understandi ng
only. FIGURE 1 is a front elevation view showi ng the preferred enbodi nent

of a card eject chani lLng .t he i.nv i i L.ch_an
of cot butt on i SEAGotr 3PcAPPRL ALy B dRPHTERYT SR tar i, e HirRe"Sr
illustration cfandhdnsesftdonedirectdongnasoshove tauRigy dot amdcpinbsnpén
viewed in the digfiadd O&k%hﬁ; YRR NeTdkhated MAERG. | SBi‘s;rgB}tﬂaﬁvgt ' on
view simlar to Fig. 1, but 'showng the eJect button 1n a ralised position;
FIGURE 4 is arPf Iqma}fa%?fbrblbﬁt‘?fheg pFReRr PRYRYEH cHERBAEaGLe t FRcenF dbepPEct

nechani sm as ‘Bz dbuttbhe Fi r ectriy), obparatioX ibuttich 2; iE CuRGrBfbgean

'ITustration ssrg%v&rn ttrbe l;aisreStbutton 3 and fixed in the raised position.
An eject rod accommodating recess 14 formed on one end of
operation button 4 is aligned with and engages a
corresponding end of eject rod 2 for fixing operation
button 4 in the raised position.

By fﬁrther applying a force to operation button
4 as shown in Fig. 9, base button 3, eject rod 2 and
operation button 4 move in the card insertion direction to
actuates the actuation lever and éject card C ‘and move the
card to the position shown by line E' in F3g. 9. The
operation button may be further depressed until the card C
is completely ejected as shown by line E". At the eject
position of E", the card can be manually removed from the
card-receiving connector. After completion of ejection,
eject button 1 may be locked in the fully depressed
position by a known lock mechanism.

When card C is to be used, the card is inserted
into a card slot in the card-receiving connector. At the
end of the insertion stroke of the card, whereat the
terminals of the card are electrically connected with the
terminals of the header of the cardéreceiving connector,
eject button 1 is released from its locking position to
allow it to return to the perpendicular position shown in
Fig. 5 through a process opposite to that described above
with respect to the card.ejecting operation.

Figs. 10 and 11 show a second embodiment of the
card eject mechanism according to the present invention.

The second embodiment of the invention differs
from the above-described embodiment primarily due to the
presence of an elastically deformable lock arm 8. The lock
arm 8 is formed integrally with base button 3 and is




step in operation of the eject button; FIGURE 6 is an illustration show ng
the second step in operation of the eject button; FIGURE 7 is an

i1 lustration showing the third step in operation of the eject button;
FIGURE 8 is an illustration showing the9fourth step in operation of the
eject button; FIGURE 9 is an illustration showing the fifth step in

operation of Iy iy BUk! %cﬂ%JREpeJ:Qtibﬁ Bitton | USLIAL ¥k Shised

second enbodi nent, ‘of the eject bution_ according to the present ipvention;

J
FIGURE 11 is &RPSitipn randodts §oidedt BAALIEARBI neit SeeRndnej BEI: bdPron
in the raised dipiddtiith but&ohessripsi doraled h@ibhef &1 nescdsdodieenhich

corresponds to a locking end 15 of the lock arm 8.
Therefore, when 1locking end 15 engages récess 16 of
operation button 4, operation button 4 is positively fixed
in the folded position. On the other hand, in the raised
position(Fig. 11), locking end 15 of lock arm 8 contacts
the side surface of the'operation button 4 for restricting
pivotal motion of operation button 4. The cantilevered
construction of lock arm 8 may provide a "click" or tactile
feedback sensation during pivoting of operation button 4 of
eject button 1.

In addition, as can be seen in Figs. 10 and 11,
marking 17 is located at the front end for indicating the
raised position of operation button 4. _

With the construction set forth above, since the
base button and the operation button of the eject button
are pivotally connected to one another, and since the
operation button engages the base button to form a rigid
straight lever together with the eject rod, no additional
components are necessary. Therefore, the present invention
simplifies the construction of the card eject mechanism.

' Furthermore, the simplified construction allows for
miniaturization of the card eject méchanism and thus for
miniaturizing the entire card-receiving connector.

Furthermore, by using a lock arm, such as lock
arm 8 the operation button can be positively locked in
either the raised position or the folded position.
Furthermore, since the 1lock arm may provide tactile
feedback durihg pivoting the operatidn button relative to
the base button, additional components such as springs
which heretofore were used to provide tactile feedback, are
unnecessary. Therefore, the number of parts required for
the card eject mechanism is reduced to further simplify the
structure.



The present invention wll be discussed hereinafter in detail wth
reference to the acconpanying drawings. In the follow ng description,

nunmer ous specific details are set forth in order to provide a thorough
under standi ng of the present invention.10 It wll be obvious, however, to
those skilled in the art that the present invention nmay be practiced

wi thout these speci fic dghahliign WheXlfiRiodIURIGES ndiBl | IR SLLHCLHG ©S
are not shown in detail 1 Oraer o avold URNBCESSar] y dbscurlng e
“invention. As desmribedsi §& shouddsbegupdeystpedt biethaaesakibled in the

Cafd'reCEiViDga&QﬂEﬁSEOEhSeﬂéiéééihérHHd“*S%iﬁﬁsﬁbQﬁbrth&ﬁ ed, GPiSsEGhsT 0d
2 integral with the e ect button and an actuatjon | ever (not shown
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operatively as@®S AMLGINS aMa¥nPHoPRAGH Wieksidt aRdg Wherstay e‘E{-H}H@u’F he
card from a hedepartdmeecifrom NetheshepiyitThandj estopdtt 6f lthenppiréséntd
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understood as limited to the specific embodiment set out
above but to include all possible embodiments which can be
embodied within a scope encompassed and eqtiivalents thereof
with respect to the features set out in the appended
claims. |



is mounted for pivotal nmovement between a raised position where it iQAin
axial alignnment with base button 3 (Fig. 3) and a fol ded ﬁOSItlon mﬁﬁ
on 3

ext ends general ly perpendicular to base button 3 (Fi QH““IJ u m ﬁ“l:

is'integrally connected with eject rod 211or exanple
Operation button 4 has a base portion 5 pivotally connected to base button
3 by a pivot pIE } :ocated within an el ongated hole 10 formed through a
support portio ase button 3. El ongated hol e 10 extends al ong the
direction of insertion add ej &i eject theckanism fRusecabucavd-receivning
formed with a r%ﬁ%%fc%&elhsiaa ﬁ éﬁrefé tf’éd,\’ aqpagmdebansoﬂﬁseeéaoeo

button 4. e construction as set orth abové, when operatlon button

4 isin the ralsééé p&siadton ¥9A axPRA aPPgnASHUAkION bheVeT )t t oPeBatpyely
portion 5 of opeE¥FdiAtedUt¥ith JahSeRli @FeGkaid heject rod for ejecting a

. card from said card receiving connector, comprising:

said eject button including a base button and an
operation button; .

said operation button being pivotally connected
to said base button for movinq between a raised position
where said operation button is axially aligned with said
base button and a folded position where said operation
button is oriented generally perpendicular to said base
button,

wherein said base button includes' a recess for
receiving a corresponding base portion of said operation
button only where said operation button is in said raised
position. | '

2. An eject mechanism as set forth in claim 1,
wherein said base button of said eject button further
includes a lock arm for holding said operation button in
said folded and raised positions.

3. An eject mechanism as set forth in claim 2,
wherein said base button is integrally formed with said
eject rod and said operation button is pivotally connected
to the base button by a pivot pin mounted within an
elongated slot.



7 receptacle recess 6 of base button 3 (Fig. 3). Th I n
operation button 4 so it noves al ong el ongated hol ‘"! ﬁ}i LHF 5 of
operation button 4 engages receptacle recess 6 to fix on 4 to

base button 3. By engagenent of base pol&ion 5 and operatlon button
receptacle recess 6, operation button 4 can be fixed in the raised

position. A marking 17 i, prqy tﬁ?ﬁﬁhﬂfsﬁd ©f 20PELRHL chggﬁiﬂa 4

for identifying the operatlon on I n rarse p05|t|on or
fol ded positi @enngghox tq?@%%mg 17 is provided on the side edge of

operation button 4 to l@ﬁicé ectherédal dpsumosd t ifot | RobeRenROVgeREBATIFENT ,
t he marki ng cgg{d be q¥4 the front end of operation button 4 to
i ndi cate the 1;53(0?5 S Fax ftecetlﬁé' EPRPEGHOBH the card ej ect

nmechanismw || be di scussedejedth lqsuaﬁmmrmémb}‘y gepebativély Tassoeidtedect

but ton 1 of tha @Al SYedBHUERP kraRShTRE Ky B EBECLOLEdaRASEILER:
rod upon manual depression thereof, said eject button
assembly including a first member fixed to said eject rod
in axial alignment therewith and a second member pivotable
relative to said first member between an active position
for permitting transmission of the force and a resting
position whereat said second member is Ggenerally
perpendicular to said first member for avoiding inadvertent
ejection of the card; and

a lock arm integrally formed on said first member

for locking said second member in said active position.

5. An eject mechanism as set forth in claim 4,
wherein said first and second members are pivotally
connected through a mechanism which permits pivotal
movement of said second member relative to said first
member and axial movement of said second member relative to
said first member.

6. An eject mechanism as set forth in claim 5,
further comprising holding means including first means
active when said second member is in said active position
and axially moved toward said first member for allowing
movement of the first and second members as an integral
button assembly.

7. An eject mechanism as set forth in claim 6,
wherein said holding means further includes a second means
active when said second member is in said resting position
for restricting pivotal motion of said second member
relative to the first member.



operation button 4 is perpendicular relative to base button 3, as shown in
Fig. 5 and is maintained in this folded position u “ li“]ll jectlon
of the card is per f or med. In the folded posi tlx ﬂm"mmﬂw

projection of card eject button 1 from aifront face *of “an*el®ct’r onic
apparatus, such as a conputer, is mnimzed to avoi d |nadvertent ej ecti on
of the card. In this p05|t|0{}gha rounded_.end. 11 of sut?zp #lon )
base button 3 is held in %on i %e‘f}f%ﬂl%ﬁ%c%e Er3h™b fton
4 to restrict pihexedn nthenkock oarwpadpekisorloeltingn scamielsecmmitnemhee in
button 3. To di" the card-receiving connector,

operation buttonaq? r%ig‘& gbutlt‘%nranl is first pivoted in a di rectl on
indicated by arrow Fin Fig. 5. At the sane tinme, operation button 4 is

| aterally noved in the direction of arrow Gin Fig. 6. Operation button 4
is then placed in axial alignment with base button 3 and thus in the raised
position as shown in Fig. 7. In this position,



8 a force Pis applied to operation button 4 in the stroke or card
insertion direction, as shown in Fig. 8, and pivot pin 7 noves axially

wi thin el ongated hole 10. Base portion 5 of operation button 4 then engages
receptacle recess 6 of base button 3. . Thus, operation button 4 is

t herefore secured to base button 3 and fiaxed in the raised position. An
eject rod accommodating recess 14 forned on one end of operation button 4
is aligned with and engages a correspondi ng end of eject rod 2 for fixing
operation button 4 in the raised position. By further applying a force to
operation button 4 as shown in Fig. 9, base button 3, eject rod 2 and
operation button 4 nove in the card insertion direction to actuates the -
actuation lever and eject card C and nove the card to the position shown by
line EE in Fig. 9. The operation button may be further depressed until the
card C




is conpletely ejected as shown by line E'. At the eject position of E', the
card can be manual ly renoved fromthe card-receiving connector. After
~conpletion of ejection, eject button 1 may be | ocked in the fully depressed
position by a known | ock nechanism Wen card Cis to be used, the card is
inserted into a card slot in the card-rgceiving connector. At the end of
the insertion stroke of the card, whereat the termnals of the card are
electrically connected with the term nals of the header of the

card-recei ving connector, eject button 1 is released fromits | ocking
position to allowit to return to the perpendicul ar position shown in Fig.
5 through .a process opposite to that descri bed above with respect to the
card ejecting operation. Figs. 10 and 11 show a sgcond enbodi ment of the
card eject mechani sm accordi ng ﬂ2r¢he i ntion. The second

‘enbodi nent of the invention differs F scri bed enbodi nent
primarily due to the presence oﬁzan eI ormabl e |l ock arm 8. The
| ock FIG. 3
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arm8 is forned integrally with base button 3 and is 9 designed for
| ocki ng operation button 4 in its raised position and its fol ded position.
As-seen in Fig. 10, operation button 4 is forned with a recess 16 which
corresponds to a locking end 15 of the I|ock arm8. Therefore, when | ocking
end 15 engages recess 16 of operation button 4, operation button 4 is
positively fixed in the folded position.”On the other hand, in the raised
position(Fig. 11), locking end 15 of |lock arm 8 contactg the side surface
of the operation button 4 for restricting pivotal notio f operation
button 4. The cantilevered construction ¢ |ock arm 8 nmay\provi de a
"click" or tactq?z}fﬁedback sensathpn.ﬁurung,ﬁﬂvotiﬁ@ of operation button 4
|

of eject button™T. additionqkas an\be}sepn in Figs. 10 3mpd 11,
' v }
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marking 17 is located at the front end for indicating the raised position
of operation button 4. Wth the construction set forth above, since the
base button and the operation button of the eject button are pivotally
connected to one another, and since the operation button engages the base
button to forma rigid straight |ever together with the eject- rod, no
addi ti onal conponents are necessary. -Therefore, the present invention
sinplifies the construction of the card eject nmechani sm Furthernore, the
sinmplified construction allows for mniaturization of the card eject
mechani sm and thus for mniaturizing the entire card-receiving connector.
Furthernore, by using a |lock arm such as |ock arm 8 the operation button
can be positively locked in either the raised positid@n or the fol ded
position. Furthernore, since the | ock armmay provige tactil e feedback

during pivoting the operation button relatiy, “2956' utton, .
were used to provide
7

e

addi tional conponents s springamMﬂgjL:
tactil e feedback, are ﬁaa’? _ |

FIG. 8




unnecessary. Therefore, the nunber of parts required for the card eject
mechanismis reduced to further sinplify the structure. 10 Al t hough the
i nvention has been illustrated and described, it should be understood by
those skilled in the art that the foregoing and vari ous ot her changes,

om ssions and additions may be made therein and thereto, w thout departing
fromthe spirit and scope of the present Tnvention. Therefore, the present

i nvention should not be understood as limited to the specific enbodi ment
set out above but to include all possible enbodi nents which can be enbodi ed
within a scope enconpassed and equival ents t hereof with respect to t he
features set out in the appended cl ai ns.
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11 CLAI M5 1: An ej ect mechanismfor a card-receiving connector including
an eject rod, an eject rod connected to said eject rod and an actuation

- | ever operatively associated with an end of said eject rod for ejecting a
card fromsaid card receiving connector, conprising: said eject button

I ncluding a base button and an operati®n button; sai.d operation button
being pivotally connected to said base button for noving between a raised
position where said operation button is axially aligned with said base
button and a fol ded position where said operation button is oriented
general |y perpendicular to said base button, wherein said base button

I ncl udes a recess for receiving a correspondi ng base portion of said
operation




button only where said operation button is in said raised position. 2. An
ej ect nmechanismas set forth in claiml, wherein said base button of said
epfect button further includes a |ock armfor holding said operation button
in said folded and rai sed positions. 3. An eject nmechanismas set forth in
claim2, wherein said base button is intggrally formed wwth said eject rod
and said operation button is pivotally connected to the -base button by a
pivot pin mounted within an el ongated sl ot. 12 4. An ej ect mechani sm
for a card-receiving connector conprisi.ng: an eject rod nounted for
novenent generally al ongside the card-receiving connector;
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an eject button assenbly operatively associated with said eject rod for

transmtting a force to s Sg@g nual depression thereof,
sai d eject button assenbl \ i iTH %ﬂ?% st {nenber fixed to said eject rod
in axial alignnent therewilfh andf er pivotable relative to said

first nenber between an actiVve p05|t|on for perrn'tti ng transm ssion of the

force and a re%wgﬁ:‘t ion whereat said second nmenmber is generally
per pendi cul ar - rst menber for avoi di ng [ nadvertent eJ ecti on of t he
card; and a | o@MER B g A : I

sai d second menber in saigh a3 c\(:emQQﬁhh&Qﬂ £5r a“%a%d&%d@%@@ ashas.c%es:

forth in claim4, wherein:sai'd first _and second nbers are pi'votal

“connected thr oRFRIPRRA haHithnm #ni ERlgaPhet s‘ﬂﬁ‘%t eﬂuﬁ'ﬁﬂ}bm@’l}l‘tlcﬁ’f E’é'P?ﬁQ&?ond
-nmenber rel ati vasyfeEdicht | reéch@iDedl angjext bon nogtroke Ofuthbdtseeanéss

gFgPﬁqurel ati ve to Sq:{jor]; |£§t lrlrgmejjeectlonpgug:gﬁtfrorﬁhgnb?onésfggg of' Eﬁ 'n
' electronic apparatus. The card ejection mechanism includes
an eject rod, an eject button connected to the ejection
rod, and an actuation lever for ejecting a memory card from
the cérd-receiving connector. The eject button includes a
base but®bn and an operation button. The operat_ion button
is pivotally connected to the base button and is mounted
for movement between a raised position where the operation

button is axially aligned with base button, and a folded
position where the operation button is oriented generally
perpendicular to the base button. The operation button
includes a base portion for engaging a corresponding recess
in the base button for holding the operation button in its
raised position.
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further, conprising hol di ng neans i ncluding first neans_achve mhen sai d

second nenber is in said acti 3 a
first nmenmber for allow ng noje Rfé %ﬁyés Fg? a
integral button assenmbly. 7. ' la
wher ei n sai d hol di ng -neans further includes a sec

second nenber %ESEEE@@“j resting position for restrlctlng pi votal notion of
sai d second nenber. relative to the flrst nenber 8. _An._eject ne | SM
as set forth i AMBROVED, CARD, FJ, MECHANTSM E 2 RECRIVING R

menber in said resting pGﬁiéUé&t.mechanlsm for a card-rece1v1ng connector
equipped with a foldable eject button whlch prov1des

: suff1c1ent_ mechanical ejection stroke without excess
projection of,the'ejection button from a front face of an

_ electronic apparatus. The card ejection mechanism includes
'én eject rod' an eject button connected to the ejection
"rod, and an actuatlon.lever for ejecting a memory card from
. the card-receiv1ng connector. The eject button includes a
bgse butjpn and an operatlon button. The operation button
is pivotally. connected: to the base button and is mounted
for movement pe;ueéh a raised position where the operation
_button is afi%ily aligned with base button, and a folded
p051t10n where the operation button is oriented generally
perpendlcular to the base button. The operation button
includes a base portion for engaging a corresponding recess
in the base button for holdlnq the operatlon button in its
raised position. |
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/W | SEARCH REPORT | Aptication No. 9501496-5

TEXT OF THE ABSTRACT

An eject mechanism for a card-receiving connector equipped with a foldable eject button (1)
which provides sufficient mechanical ejection stroke without excess projection of the ejection
button from a front face of an electronic apparatus. The card ejection mechanism includes an
eject rod (2), an eject button (1) connected to the ejection rod, and an actuation lever for
ejecting a memory card from the card-receiving connector. The eject button includes a base
button (3) and an operation button (4). The operation button (4) is pivotally connected to the
base button (3) and is mounted for movement between a raised position where the operation
button is axially aligned with base button, and a folded position where the operation button is

- oriented generally perpendicular to the base button. The operation button includes a base
portion for engaging a corresponding recess in the base button for holding the operation
button in its raised position.

Fig. 1
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