
1 SPECIFICATION IMPROVED CARD EJECT MECHANISM FOR 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 beep 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  computer.      Such  card-receiving  connectors
generally  comprise  header  connectors  for  electrically connecting 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 extending 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 efficiently and smoothly
from the heads connector, 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.    2 As a solution for such
problems, foldable eject buttons 



have been employed. By employing foldable 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
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 improved 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    3 



the base button for movement between a raised position where the operation
button is axially aligned with the base button and a folded position where
the operation button is oriented generally perpendicular to the base
button; the operation button further includes a base portion, wherein the
base button 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   



4 means active when the second member is in the active position and axially
moved toward the first member for establishing interengagement between the
first and second member during ejection of the card such that the member
function as an integral button assembly. Also, the holding means further
comprises a second means active when the second member 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.    5 Brief
Description of the Drawings: 



The present invention will be understood more fully from the detailed
description given herebelow and from the accompanying drawings of the
preferred embodiment of the invention, which, 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.    6 Description of the Preferred Embodiment: 



The  present   invention  will  be  discussed hereinafter in detail with
reference to the accompanying drawings. In the following description,
numerous specific details are set forth in order to provide a thorough
understanding 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
invention. As shown in Figs. 1 to 4, a card eject mechanism 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 portion 5 pivotally connected to base button
3 by a pivot pin 7 located within an elongated hole 10 formed through a
support portion 9 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 is in the raised position in axial alignment with base button 3, base
portion 5 of operation button 4 is aligned with    



7 receptacle recess 6 of base button 3 (Fig. 3). Then, by depressing
operation button 4 so it moves along elongated hole 10, base portion 5 of
operation button 4 engages 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. In 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,  



8 a force P is applied to operation button 4 in the stroke or card
insertion direction, as shown in Fig. 8, and pivot pin 7 moves axially
within elongated hole 10. Base portion 5 of operation button 4 then engages
receptacle recess 6 of base button 3.   Thus, operation button 4 is
therefore secured to base button 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 further 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 eject card C and move the card to the position shown by
line E' in Fig. 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
card-receiving 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    9 designed for
locking operation button 4 in its raised position and its folded position.
As seen in Fig. 10, operation button 4 is formed with a recess 16 which
corresponds to a locking end 15 of the  lock arm 8. Therefore, when locking
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 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
mechanism 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 lock arm may provide tactile feedback
during pivoting the operation 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.    10 Although the
invention has been illustrated and described, it should be understood by
those skilled in the art that the foregoing and various other changes,
omissions and additions may be made therein and thereto, without departing
from the spirit and scope of the present invention. Therefore, the present
invention should not be 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 equivalents thereof with respect to the
features set out in the appended claims.  



11 CLAIMS: 1.   An eject mechanism for a card-receiving connector including
an eject rod, an eject rod connected to said eject rod and an actuation
lever operatively associated with an end of said eject 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 moving 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.    12 4.   An eject mechanism
for a card-receiving connector comprising: an eject rod mounted for
movement generally alongside the card-receiving connector; 



an eject button assembly operatively associated with said eject rod for
transmitting a force to said eject 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  generally
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.    8. An eject mechanism
as set forth in claim 4, wherein the lock arm locks locking said second
member in said resting position.    




