
1 EJECTING APPARATUS Background of the Invention 5
Field of the Invention This invention relates generally to an electrical
connector and more particularly to an ejecting apparatus for disconnecting
and removing a memory card from the connector body. Memory cards include
cards with various types of storing mediums, such as IC cards (Type I),
cards 10  with various I/O functions for modems and local area networks
(Type II), and hard disks (Type III). Brief Description of Prior
Developments To enhance the miniaturization and expand the use of
electronic 



15  equipment, various types of connector devices have been developed to be
used with known memory cards. Usually a connector device is used to connect
a memory card to electronic equipment, such as a computer. The connector
body is formed by a pair of parallel arms and a base joining the arms with
an open slot opposite the base. The connector body includes a 20  header
connector with an array of contact terminals that are connected to internal
units in the electronic equipment. A memory card can be inserted in the
slot and guided along the arms. The contact terminals of the memory card
connect with the contact terminals of the header at the base, thereby not
only electrically connecting both terminals with each 25  other but also
mechanically fixing the memory card in place. Some connector devices are
also provided with an ejecting 



apparatus that disconnects (i.e. unplugs) the contact terminals of the    2
memory card from the contact terminals of the connector body and
mechanically moves the memory card from the connector device. Generally,
the ejecting apparatus is provided with an eject plate that slides along
the arms of the connector body. The eject plate has at 5 least one engaging
tab which engages the edge of the memory card when the memory card is
inserted into the connector body and is moved to the connected position.
The eject plate is coupled with a link member 



pivotally mounted on the connector body. A movable push rod is coupled with
the end of the link member and generally moves in the direction 10
opposite to which the memory card is inserted or removed. The link member
acts as a lever using the pivot point on the connector body as a fulcrum
and transmits the force acting on the push rod to the eject plate. To eject
the memory card from the connector device, the push rod, which often
projects outside the electronic equipment is pushed in, which 15  thereby
causes the link member to rotate, moving the eject plate toward the slot of
the connector body. This movement causes the memory card, whose edge has
been engaged with the tab section of the eject plate to be disconnected
from the connector body in such a manner that the card is separated from
the contact terminals of the connector body. Thus, even 



20  when the force acting on the push rod is small, the link member acts as
a lever and exerts a larger force on the eject plate, enabling the memory
card to be disconnected and removed. Generally, the link member and eject
plate are mounted on the connector body using a cover plate. As electronic
equipment has been getting more compact and more 25  sophisticated in
recent years, it is desirable that the push rod be flush and the connector
body with the inserted memory card reside completely inside of the
electronic equipment. Thus, when the push rod is pushed in to eject the
memory card, only a small length of the memory card may project from the
electronic equipment, making it difficult to manually This is the
replacement sheet Date: 



3 grasp and handle the card. The amount of the memory card projecting from
the connector could be made larger by lengthening the link member of the
ejecting mechanism to increase the moving distance of the eject plate.
This, however, would make the ejecting apparatus larger, requiring 5  a
larger installation space. Also, the projecting force of the push rod is
transferred to the link member with increasing proportion to the length of
the link member which could cause the memory card to forcefully eject from
the connector. Therefore, it is difficult to meet the demands for the 



miniaturization of electronic equipment. 10 Summary of the Invention It is,
accordingly, an object of the present invention to provide a compact
ejecting apparatus with a simple structure capable of disconnecting the
contact terminals of the memory card from the 15  connector body and
increasing the amount of memory card projecting from the connector body.
The foregoing object is accomplished by providing an ejecting apparatus for
disconnecting and removing a memory card from a connector body that
electrically and mechanically connects to the memory 20  card by an array
of contact terminals. The ejecting apparatus includes an 



eject plate that has an engaging tab for engaging with the memory card and
is guided in an insertion and removal direction in which the memory card is
inserted into and removed from the connector body. A link member is
rotatably mounted on a pivot on the connector body so that it 25 may be
moved rotationally, with the pivot acting as a fulcrum. A reciprocable push
rod contacts one end of the link member to move the link member
rotationally around the fulcrum. A first force supplying section on the
link member disconnects the memory card from the contact terminals of the
connector body by moving the eject plate when    



4 the link member is initially rotated by the push rod. A second force
applying section on the link member moves the memory card further in the
removal direction by directly pushing the memory card after the card has
been disconnected from the connector terminals. The first force 5 applying
section is located on the link member between the fulcrum and the second
force applying section of the link member. In the present invention, when
the link member of the ejecting apparatus is initially rotated by the push
rod, the first force applying section moves the eject plate in the removal
direction of the memory card. 10  As a result, the eject plate causes the
engaging tabs to engage the memory card and disconnect the contact
terminals of the memory card 



from the contact terminals of the connector body. Once the memory card has
been disconnected from the terminals, the second force applying section of
the link member begins to push the memory card directly. 15  Since the
second force applying section is a greater distance from the fulcrum than
the first force applying section, this allows the memory card to move
further out of the connector body beyond the moving distance of the eject
plate, thus enabling a larger part of the memory card to project from the
electric equipment. 20       The link member of the present invention is
formed as a parallel stepped structure having an upper section on one side
of the fulcrum and a lower parallel section on the other side of the
fulcrum. The eject plate is formed into the reverse stepped structure to
that of the link member and 



guides the distal end of the link member along between the eject plate and
25  the connector body. Thus, when the distal end of the link member
extends a great distance past the fulcrum, the movement of the link member
is guided smoothly, enabling the memory card to be removed reliably.    5
Furthermore, it is desirable that the eject plate should have a roughly
rectangular opening about in the middle of the width of the memory card and
that the first force applying section of the link member 



has an upward bump projecting into the opening, the bump having an 5 arced
shape curved convexly in both directions. With this structure, at both the
time of removal and insertion of the memory card, the front edge of the
opening of the eject plate comes into contact with the curved surface of
the upward projecting bump forming the first force applying section,
thereby transmitting force smoothly from the push rod to the link 10
member to the eject plate. It is desirable that the second force applying
section on the link member should be formed by a downward tab at least
twice the distance from the fulcrum that the first force applying section
is located. Thus, the link member is formed by a very simple structure. 15
Furthermore, it is desirable that the second force applying section 



should come into contact with the memory card only after the eject plate
disconnects the memory card from the connector terminals. This structure
transmits a large force to the memory card when the card is engaged with
the contact terminals of the connector and causes the 20 memory card to be
disconnected from the connector terminals before the card is moved by the
second force applying section. Brief Description of the Drawings FIG. 1 is
a schematic exploded view in perspective of an ejecting 25 apparatus
according to a preferred embodiment of the present invention, together with
a header connector; FIG. 2 is a schematic sectional view illustrating the
position of each member in the ejecting apparatus when the memory card is
inserted; 



6 FIG. 3 is a schematic sectional view illustrating how the link member is
engaged with the eject plate in FIG. 2; FIG. 4 is a schematic sectional
view illustrating the position of each member in the ejecting apparatus
after the memory card is removed; 5       FIG. 5 is a schematic sectional
view illustrating how the link member is engaged with the eject plate in
FIG 4; and FIG. 6 (A) is an overall plan view and FIG. 6 (B) is a front
view of a connector device provided with the ejecting apparatus according
to the 



embodiment of the present invention. 10 Description of the Preferred
Embodiment Hereinafter, referring to the accompanying drawings, a preferred
embodiment of the present invention will be explained. FIGS. 1 to 6 (A)
show a connector device using an ejecting 15 apparatus according to the
present invention. The connector device includes a header connector 10,
which is part of the connector body, and an ejecting apparatus 12. As shown
in FIG. 6 (B), it is often desirable that two connector devices should be
put one on top of another, i.e. the upper connector device and the lower
connector device. Since the upper 20 connector device has basically the
same structure as that of the lower 



connector device, explanation of only the upper one will be given. The
header connector 10 is molded from suitable resin material and has a pair
of parallel arms 14, 16 and a base 18 connecting integrally with these arms
14, 16. Between these arms 14, 16, a slot 20 is formed 25 into which a
memory card M (see FIG. 6 A) is inserted in the direction of arrow S. Guide
grooves (not shown) that guide the side edges of the memory card M are
provided in the sides facing each other of the arms 14, 16. The memory card
M may be a card having various types of storing mediums, such as an IC
card, a hard disk, a magneto-optical disk, or a    



7 card with various I/O functions for modems and local area networks, for
example. A large number of contact terminals such as pin terminals 22 are
arranged at the base 18 on the header connector 10 in such a manner 5 that
they pierce through the base. The contact terminals of the memory card M
fit on the ends of those pin terminals 22 projecting into the opening
between the arms 14, 16, thereby electrically and mechanically connecting
the header connector 10 to the memory card M. The inner ends of the pin
terminals 22 (now connected to the contact terminals of 10 the memory card
M) are connected to the electric circuitry formed on the circuit board of
the electronic equipment (not shown). 



To prevent the memory card M from being inserted erroneously, it is
desirable that erroneous insertion prevention means should be provided on
the arms 14, 16 or base 18 of the header connector 10. One erroneous 15
insertion prevention means may be guide grooves differing in shape in the
arms 14, 16 or that at least one projection is provided in an asymmetrical
position on the base 18. In this case, a projection or grooves are made on
the memory card M as well. Reference symbol 24 indicates card bus shields
that come into contact with the surface of the memory card M. 20 The card
bus shields, which are arranged along the width of the header connector 10
between the arms 14, 16, not only ground the card surface, but also
function as an electromagnetic shield between the inside and outside of the
memory card M near the contact terminals. 



The ejecting apparatus 12 of the embodiment is provided with an 25 eject
plate 26 formed of a thin metal plate. The eject plate 26 extends
substantially the width of the memory card M, that is, between the arms 14,
16 of the header connector 10. The edges on both sides of the eject plate
slide freely on the arms 14,16. In the embodiment, hooked claws 30, formed
at the edges on both sides of the eject plate, are fitted in the    8 guide
grooves 28 on the outside of the arms 14, 16 which allow the eject plate to
move in both the insertion direction S and in the removal 



direction. (The insertion direction S is toward the rear of the connector,
i.e. toward the header 10 and the removal direction is toward the front of
5 the connector, i.e. toward slot 20). The slidable eject plate 26 has a
lower parallel plate section 26a arranged closer to the header connector 10
and an upper plate section 26b raised slightly above the lower plate
section 26a. The lower and upper plate sections 26a, 26b are connected at a
step section 26c to form 10  an integral, parallel stepped structure. At
least one and preferably two engaging tabs 32, 32 that engage the edge of
the memory card M project downward from the plate sections 26a, 26b,
respectively. The engaging tabs 32, 32 are formed by cutting out and
bending the plate material of the plate sections 26a, 26b near the
respective side edges. When the eject 



15  plate 26 is installed on the header connector 10, the engaging tabs
project into the slot 20 so as to be able to engage the edge of the memory
card M. At the step section 26c of the eject plate 26, a recessed or cutout
section 26d is formed. The cutout section 26d receives the cutout section
of a link member 36, which will be described later. An opening 34 is 20
made in the upper plate section 26b for interlocking with the link member
36. The opening 34, which is roughly rectangular, is positioned in the
center of the eject plate 26, between the arms 14, 16 and centered between
the engaging tabs 32, 32. The front rim 34a of opening 34 has a downward
stopper tab 35. The stopper tab 35 is formed by cutting out 25  and bending
down the plate material. The rear rim 34b of the opening 34 is linear. It
is desirable that the stopper tab 35 should be positioned in 



the center between the arms 14,16 of the header connector 10. Also the
engaging tabs 32, 32 are arranged symmetrically on the eject plate 26 with
the stopper tab 35 in the center.    9 The ejecting apparatus 12 further
includes the link member 36 for moving the eject plate 26 in the insertion
direction and removal direction of the memory card M. Like the eject plate
26, the link member 36 is formed of a thin metal plate but has the reversed
stepped structure of 5  eject plate 26. This link member 36 has an upper
parallel plate section 



36a, lower parallel plate section 36b and a step section 36c between the
plate sections 36a, 36b. At the step section 36c, a recessed section or
(cutout) 36d is formed that receives the cutout 26d of the eject plate 26.
The link member 36 is installed on the base 18 of the header connector 10
10 by inserting a pivot pin 38 rising from the base 18 into a through hole
39 in the link member 36. The link member 36 is positioned on the pin 38 in
such a manner that the recessed section 36d engages with the recessed
section 26d of the eject plate 26. Therefore, with the ejecting apparatus
12 installed on the header connector 10, the upper plate 15  section 36a of
the link member 36 is arranged above the lower plate section 26a of the
eject plate 26 and the lower plate section 36b of the link member 36 is
placed under the upper plate section 26b of the eject 



plate 26. The hooked claws 30, 30 of the eject plate are fitted in the
guide grooves 28, 28 of the header connector 10, respectively, preventing
the 20  through hole 39 in the link member 36 from coming off the pivot pin
38. The link member 36 has an upward bump section 40 that is inserted in
the opening 34 in the eject plate 26 and forms a first force applying
section. Link member 36 also has an opening 42 adjacent to the upward bump
section 40. The opening 42 receives the stopper tab 35 25  projecting from
the plate section 26b of the eject plate when the eject plate 26 and the
link member 36 are installed on the arms 14, 16 and pivot pin 38
respectively. The upward bump section 40 is formed by cutting the opening
42 out of the plate material and bending a portion of the link member 36
upward. The rear rim 40b of the upward bump 



10 section (on the rear side in the insertion direction S) and the front
rim 40a on the front side are both curved to form convexed arcs. The rear
rim 40b is formed by the conical raised surface of the upward bump and the
front rim 40a is the thin edge of the metal of the link member 36. The top
of 5 the upward bump section 40 does not project above the surface of the
upper plate section 26b of the eject plate 26. Therefore, front rim 40a
faces the stopper tab 35 which is hanging down from the front rim 34a of
the opening 34 and rear rim 40b faces the flat rear rim 34b of the opening 



34 when the link member 36 and eject plate 26 are installed on the head 10
connector 10. On the distal end of the link member 36, a downward tab 44
acts as a second force applying section. The tab 44 is formed near the edge
of the plate section 36b by cutting out the plate material of the link
member 36 and bending the tab down. The lower plate section 36b of the link
15  member 36 is formed so as to have a shorter length than the eject plate
26 so as to prevent interference by the engaging tabs 32 of the eject plate
26 when the link member 36 is rotated about the pivot pin 38. The tab 44 is
positioned so that it only engages the edge of the memory card M when the
card M is disconnected completely from the pin terminals 22 of 20  the
connector and does not engage with the card M when the card M is 



still connected to the pin terminals 22. This enables the tab 44 to move
the card further in the removal direction, going beyond the engaging tabs
32. To prevent the tab 44 of the link member 36, and the engaging tabs 32
of the eject plate 26 from interfering with the base 18 of the header 25
connector 10, grooves 50, 52 are made in the corresponding positions on the
base 18. The center groove 54 prevents interference with the stopper tab 35
hanging down from the front rim 34a of the opening 34. The projecting tab
44 is formed by cutting out a portion of the link member 36    and bending
it down. However, it is not limited to that shape. For 



instance, it may take another suitable form, such as a curved surface. The
tip of the upper plate section 36a of the link member 36, that is, the
shorter end from the pivot pin 38, projects from the header 5  connector
10. A linking tab 46 hangs down from the tip of the plate section 36a and
is linked with the rear end of a push rod 56 (see FIG. 2 and FIG. 4). The
push rod 56 in the preferred embodiment is arranged along the outside of
the arm 14 so that the rod may slide freely. At the front end of 10  the
push rod 56, an operation button 58 that can be pushed in with a finger is
provided. When two connector devices are arranged in a two- layered
structure having an upper connector device and a lower connector device as
in the disclosed embodiment, the two operation buttons 58 for 



the two push rods 56 may be positioned on the same side as shown in 15 FIG.
6 (B) or be positioned on the opposite sides. In the disclosed embodiment,
the fulcrum of the link member 36 is located at the fixed position by the
pivot pin 38 inserting into the through hole 39. Alternatively, the fulcrum
may be moved as the link member 36 is rotated in a similar manner to the
way that the curved surface of the 20  upward bump section 40 engages with
the flat surface of the stopper tab 35. Next, the operation of the
connector device will be explained. FIG. 2 shows the ejecting apparatus 12
into which a memory card M (not shown) has been inserted. FIG. 4 and FIG. 6
(A) schematically illustrate the 25 ejecting apparatus from which the
memory card M (not shown) has been 



removed. As shown in FIG. 2, when the memory card M is connected to the pin
terminals 22 of the header connector 10, the eject plate 26 is moved by the
engaging tab 32 to the rear of the connector device. The upward    12 bump
section 40 is pushed back by the slidable eject plate 26 and the link
member 36 is rotated counterclockwise on the pivot pin 38. This causes the
push rod 56 to be pushed forward by the link tab 46 of the link member 36,
with the operation button 58 projecting forward (i.e. in 



5 the opposite direction to the insertion direction S). When the memory
card M is removed from the connector device, the operation button 58 is
pushed in the insertion direction S. This moves the linking tab 46 in the
insertion direction S, which forces the link member 36 to rotate clockwise
on the pivot pin 38, which in turn pushes 10  the eject plate 26 in the
removal direction, (that is, in the opposite direction to the insertion
direction S). At the upward bump section 40, the curved front rim 40a is
engaged with the stopper tab 35 as shown in FIG. 3. As the link member 36
rotates, the front rim 40a smoothly rotates on the flat surface of the
stopper tab 35, thereby transmitting force from 15  the link member 36 to
the eject plate 26. This enables the eject plate 26 to move in the removal
direction. The claw section 30 of the eject plate 



moves along the guide grooves 28 in the arms 14, 16 of the header connector
10. The movement of eject plate 26 forces the engaging tab 32 to 20
contact the edge of the memory card M, which transmits the force of the
link member 36 to the memory card M, thereby disconnecting the contact
terminals of the memory card M completely from the pin terminals 22. Since
the upward bump section 40 is located relatively close to the pivot pin 38
which serves as a fulcrum, the memory card M can be discon- 25  nected from
the connector terminals easily without exerting a large force on the push
rod 56. When the push rod 56 is pressed further, the link member 36 is
rotated further clockwise, which causes the downward tab 44 at the distal 



end of the plate section 36b to come into direct contact with the edge of
13 the memory card M. The memory card M was heretofore in contact with the
engaging tab 32 and moving in the removal direction but not going beyond
the movement limit of the engaging tab 32. The downward tab 44 now moves
the memory card M further in the removal direction until the 5 card
projects from the connector device and the electronic equipment. The tab 44
is positioned at the distal end of the plate section 36b from the pivot pin
38. The memory card M is thus disconnected from the contact 



terminals and removed from the connector body by a distance greater than
the distance the push rod 56 is moved. 10      When the memory card M is
inserted, the link member 36 and eject plate 26 are moved in the reverse
order of what has been explained above. Specifically, when the memory card
M is inserted in the slot 20 between the arms 14, 6, the front end of the
memory card M first comes into contact with the tab 44 of the link member
36, which rotates the link 15  member 36 counterclockwise around the pivot
pin 38. The upward bump section 40 of the link member 36 causes the rear
rim 40b to come into contact with the rear rim 34b of the opening 34 in the
eject plate 26 as shown in FIG. 5. The link member 36 moves the eject plate
26 in the insertion direction S as the curved surface 40b moves
rotationally along 



20  the rear rim 34b. Then the memory card M comes into contact with the
engaging tabs 32, 32 and pushes the eject plate 26 in the insertion
direction, which allows the memory card M to connect with the pin terminals
22. As shown in FIG. 3, the eject plate 26 rotates the link member 36
further counterclockwise, causing the curved front rim 40a of 25  the bump
section 40 to move rotationally on the stopper tab 35 which is hanging down
from the front rim 34a of the opening 34, and moves the link member 36 to
the installed position shown in FIG. 2. The push rod 56 is moved outward by
the link tab 46 of the link member 36, which causes the operation button 58
to project from the outside surface of the   



14 electronic equipment. Meanwhile, the installed memory card has its
surface grounded by the cardbus shield 24, thereby preventing the influence
of electromagnetic waves. Because the bump section 40 near the pivot pin 38
serves as a 5  pivotal fulcrum to leverage the eject plate 26 in the
removal direction, a large force can be exerted to disconnect the contact
terminals of the memory card M from the contact terminals 22. In addition,
because the tab 44 is a greater distance from the pivot pin 38 than the
engaging tabs 32, the tab 44 pushes directly on the memory card M (after
being removed 10  from the pin terminals 22) and directly moves the card.
The memory card 



M can not only be moved quickly off the contact terminals but also can be
removed substantially from the connector body so the card is manually
accessible. Furthermore, since the eject plate 26 and link member 36 are
installed directly on the header connector 10, a cover plate, which is 15
needed in a conventional ejecting apparatus, is not necessary. The
apparatus is thus thinner and more compact, and the construction is
straight forward to operate. As presently described, the ejecting apparatus
of the present invention causes the first force applying section of the
link member to be rotated by the 20 initial movement of the push rod. The
link member moves the eject plate to disconnect the contact terminals of
the memory card from the contact terminals of the connector. With further
movement of the push rod, the second force 



applying section then pushes directly on the memory card (that is now
disconnected from the connector terminals) and thereby further moves the
card 25 in the removal direction. This efficient operation of the ejecting
mechanism is effected by locating the first force applying section (upward
bump 40) on the link member between the fulcrum (i.e. pivot pin 38) and the
second force applying section (tab 44). Easy manual handling of the memory
card is facilitated by making the amount of projection of the memory card
larger, especially with the 30 compact, simple configuration of the present
invention.    15 



Claims WHAT IS CLAIMED IS: 5  1.   An ejecting apparatus for disconnecting
and removing a memory card from a connector body that electrically and
mechanically connects to the memory card by an array of contact terminals,
said ejecting apparatus comprising: (a)  an eject plate that has an
engaging tab for engaging with said 10             memory card and is
guided in an insertion direction in which the memory card is inserted into
the connector body, and a removal direction in which the memory card is
removed from the connector body; (b)   a link member rotatably mounted on a
fulcrum on said 



15             connector body so that the link member may be moved
rotationally; (c)   a reciprocal push rod that contacts one end of the link
member to move the link member rotationally around the fulcrum; 20
(d)   a first force applying section on said link member that disconnects
the contact terminals of the memory card from the contact terminals of the
connector body by moving the eject plate in the removal direction when the
link member is moved rotationally by the push rod; and 25       (e)   a
second force applying section on said link member that moves the memory
card further in the removal direction by 



directly pushing the memory card after the terminals of the memory card
have been disconnected from the connector terminals, wherein said first
force applying section is located 30            on said link member between
said fulcrum and said second force applying section.    16 2.   An ejecting
apparatus according to claim 1, wherein said link member is a stepped
structure having an upper section on one side of the fulcrum and a lower
parallel section on the distal side of the fulcrum, and 



said eject plate is a reverse stepped structure to that of the link member
5  and guides the distal end of the link member along between the eject
plate and the connector body. 3.   An ejecting apparatus according to claim
2, wherein said eject plate has a roughly rectangular opening in the center
of the width of the 10  memory card and said first force applying section
of said link member has an upward bump projecting into the opening, the
upward bump having arced edges curved convexly in both directions in which
the memory card is inserted and removed. 15  4.   An ejecting apparatus
according to claim 3, wherein said second force applying section is located
on said link member at a greater distance from the fulcrum than the first
force applying section. 



5.   An ejecting apparatus according to claim 4, wherein said second 20
removing section comes into contact with the memory card only after the
eject plate disconnects the contact terminals of the memory card completely
from the contact terminals of the connector body. 6.   An ejecting
apparatus according to claim 5, wherein the second 25  force applying
section is located on said link member at least twice the distance from the
fulcrum than the first force applying section. This is the replacement
sheet    17 



7.   An ejecting apparatus according to claim 5, wherein the second force
applying section is located on said link member approximately three times
the distance from the fulcrum than the first force applying section.    


