1 EjE_CTI NG APPARATUS Background of the Invention 5 _ %%&2"
Field of the Invention* This invention relates generally to an electri cak
connector and nore particularly to an ejecting apparatus for di sconnect %
and renmoving a nenory card fromthe conngctor.body. Menory car ' ude
cards with various types of storing rrediﬁms, such as I C cards Eﬁ"jﬁgi)
cards 10 wth various I/O functions for nodens and | ocal area networks
(Type 11), and hard disks (Type I11). Brief Description of Prior

Devel opnents To enhance the mniaturization and expand the use of

el ectronic -

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 ar;d 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 alsq 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
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15 eqU|pnent vari ous types of connector devices have been devel oped to be
used with known nenory cards. Usually a connector device is used to connect
a menory card to electronic equi pment, such as a conputer. The connector
body is formed by a pair of parallel ar and.'a base, j oi ni ng tgg:ﬂﬂgg W th
an open sl ot opposite the base. The connfctor body includes a de
connector with an array of contact termnals that are connected to |nternal
units in the electronic equipnent. A nmenory card can be inserted in the

sl ot and LA& aJ ry card
connect ngtl_ ;%'rz:? ttlgém%r?g%gggw % 3},@1 tr?%cg&éasej tﬂereby not
only el eCtxﬁééﬁhhibalBﬂﬁﬁﬁﬁébﬂﬁlebﬁfehléﬁf ﬁé.ﬂflﬁ%rﬂ/‘thé cufitector deviwy, but al so

mechani cally fixing the nenory card in place. Sone connector devices are
al so provi ded Vir¢herallygjthetdjagting 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 pu'sh 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 fhe 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
[ —
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apparatus that disconnects (i.e. unplugs) the contact termnals of the 2
renory card fromthe contact termnals of the connector body and

rmechani cal |y noves the nenory card fromthe connector device. Cenerally,
the ejecting apparatus is provided vvithéfln ej€ct plate that slégﬁéél ong
the arns of the connector body. The eje plate has at 5 | east™or ngagi ng
tab which engages the edge of the nenory card when the nenory card is
inserted into the connector body and is noved to the connected position.

The ej ect g%?}g QP ARt ¢fe Watrl. arhi BndGAPSE the memory card projecting
from the connector could be made larger by lengthening the link member
of the ejectihg mechanism to increase the moving distance of the eject

~ plate. This, however, would make the ejecting apparatus larger, requiring

5 alarger 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
compaét 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
gject 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 mémory card from the

contact terminals of the connector body by moving the eject plate when
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pivotally mounted on the connector body. A novable push rod is coupled with
the end of the |link nmenber and generally noves in the direction 10

opposite to which the nmenory card is inserted or renoved. The |ink nenber
acts as a | ever using the pivot point on the-connector body as_a_ful crum
and transnits the force acting on the pdsh rod to the eject plEd€0730 eject
the nmenory card fromthe connector device, the push rod, which often

proj ects outside the el ectronic equi pnent is pushed in, which 15 thereby

he: connolht i BEMERF &5 et BlL B ticoRefaert Abeorrbiictdge has
Sty | BB A AR B
the cont aghe tréfrfﬁv'&@'cﬁréﬁtldrh By Gty plushifly thEhmemaryedard 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.
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20 when the force acting on the push rod is small, the |ink nmenber acts as
a lever and exerts a larger force on the eject plate, enabling the nenory
card to be disconnected and renoved. Cenerally, the |link nmenber and eject
pl ate are nmounted on the connector body using.*a cover plate. ﬁ I? tronic
equi prent has been getting nore conpact Sand nore 25 sophi st 39 3

recent years, it is desirable that the push rod be flush and the connector
body with the inserted nmenory card reside conpletely inside of the

o ectron o COREAL o TOUSy OB BUSF Rl MURISBa e £°L e
el ect T oni foakiyPFERbnEI Bfiehing'abbiit th thbniBiieads theWidtH f the

r epl acemen?
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;
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3 grasp and handle the card. The anobunt of the nenory card projecting from
the connector could be nade | arger by |engthening the |ink nenber of the

€j ecting mechanismto increase the noving distance of the eject plate.
Thi s, however, would nake the ejecting par at'us | arger, requigk, 5 a
|-arger installation space. Al so, the projecting force of the J§§ﬁg7 dis
transferred to the Iink menber with increasing proportion to the | ength of
the link nmenber which could cause the nmenory card to forcefully eject from

the connector. pACHR{Of Schlelnatic Selhbfitl VW ilE&irating HowaBdsAR the

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 dévice 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
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m niaturization of electronic equipnent. 10 Sunmary of the Invention It is,
accordingly, an object of the present invention to provide a conpact

€j ecting apparatus with a sinple structure capabl e of disconnecting the
contact termnals of the nenory card frqomthe.,*15 connector bﬂ r_}g
I-ncreasi ng the amount of nenory card pl‘C?J ecting fromthe conn '35 ody.
The foregoing object is acconplished by providing an. ejecting apparatus for
di sconnecting and renoving a nenory card froma connector body that

o e S A TR 70 4 RABSEL By B ptaf e d BB i
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
s
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ej ect plate that has an engaging tab for engaging with the nenory card and
ks guided in an insertion and renoval direction in which the nmenory card is
i'nserted into and renoved fromthe connector body. A link nmenber is
rotatably nounted on a pivot on the connector.'body so that it 25

noved rotationally, with the pivot actif®g as a fulcrum A reci 3@2§Ie push
rod contacts one end of the link nenber to nove the |ink nmenber
rotationally around the fulcrum A first force supplying section on the

ok TeToglfh BRRSCEE S ol BRGMSH o G 1, FEWAER AW o il < ne

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
26D raised slightly above the lower plate section 26a. The lower and
upper plate sections 26a, 26b are connected at a step section 26¢ 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. |
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4 the link nmenber is initially rotated by the push rod. A sec
appl ying section on the |link nenber noves the nmenory card fur
renoval direction by directly pushing the nenory card after t
been di sconnected fromthe connector terminals. The first for
section is located on the link nember b& ween the ful crum and
force applying section of the link menber. In the present inv

ond force
ther in the
he card has

Bindodlona

enti on, when

thg Iiﬂk ][nenber of the ejecting apparatus is initially rotated by the push
rod, the first, force | yin ectd ves_the.ej gaCt ¢ ' noval
direction of tH eneéﬁﬁag‘gc%?‘bgraiﬂs %?ﬁ%g I}P{:{,]u(%#eﬁéé g%%g{ngenggﬁs@g t he

engagi ng hgélﬁfxggh%”%g%piit% GQ@E*Hrtliefiﬁ%Qrﬁ&H HFSGRBHEEd FeifofaNE A€k ion

term nal s menory- car

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 36¢ 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 instailed 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
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fromthe contact termnals of the connector body.. Once the menory card has
been di sconnected fromthe termnals, the second force applying section of
t'he 1ink menber begins to push the nmenory card directly. 15 Since the
second force applying section is a grea‘i1 r disstance fromthe f t han
t-he first force applying section, this EI ows the nenory card FL%
further out of the connector body beyond the noving distance of the eject
plate, thus enabling a |arger part of the menory card to project fromthe

oL SO hea, e R PR i AL R AR 0L
o e 1 BRCAD BSOS SRRl vl e THORNen
that of t hefdriméd Bynttes canital 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
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gui des the distal end of the |link nenber along between the eject plate and
25 the connector body. Thus, when the distal end of the Iink nmenber
extends a great distance past the fulcrum the novenent of the |ink nmenber
i s guided snoothly, enabling the nenory,gcard t'o be renoved relj i 5
Furthernore, it is desirable that the e gct pl ate shoul d have g r Q?g?hly
rect angul ar opening about in the mddle of the wwdth of the nenory card and
that the first force applying section of the |ink nenber

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 éjecting 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 cdnnector 10, the eject plate 26 is moved

by the engaging tab 32 to the rear of the connector device. The upward
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has an upward bunp projecting into the opening, the bunp having an 5 arced
shape curved convexly in both directions. Wth this structure, at both the
tinme of renoval and insertion of the nenory card, the front edge of the
opening of the eject plate cones into cggtact;MAth t he curved r% f of
the upward projecting bunp form ng the rst force applying seE#T ﬁf
thereby transmtting force snDotth fromthe push rod to the link 10
menber to the eject plate. is desirable that the second force applying

secon o8 g | okume o O Bk PERE s g g st
et e ebuor ARG rof piust ko . 1
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
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shoul d cone into contact with the nenory card only after the eject plate
di sconnects the nenory card fromthe connector termnals. This structure
transmts a large force to the nenory card when the card is engaged with
the contact term nals of the connector apd causes the 20 nenor to be
di sconnected fromthe connector term na?% before the card is né!z-éc'g& t he
second force applying section. Brief Description of the Drawings FIG 1 is
a schematic exploded view in perspective of an ejecting 25 apparatus

2 header Lo pieishYy et M; T HERlord A d WERBS AiretOER thimepERHAE e
posi tion ef e AR ARIREH 3N ahBEmBELE i TheRRA R Uit ion Bt EePgdingar d s

i nserted,;
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 fnefnber 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
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6 FIG 3 is a schematic sectional viewillustrating how the |ink menber is
engaged with the eject plate in FIG 2; FIG 4 is a schematic sectional

view illustrating the position of each nenber in the ejecting appar at us
after the nmenory card is renoved; 5 FIG'5is a scherratlk f& onal
view illustrating how the |ink nmenber |§4engaged with the ejec Lp

FIG4;, and FIG 6 (A is an overall plan viewand FIG 6 (B) is a front
view of a connector device provided with the ejecting apparatus according

to the 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 directiy 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 lmk 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 ferminals) and thereby furthér 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.
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enbodi nent of the present invention. 10 Description of the Preferred

Enbodi nent Hereinafter, referring to the acconpanying drawi ngs, a preferred
enbodi nent of the present invention will be explained. FIGS. 1 to 6 (A
show a connector device using an ejecting 15 -dpparatus accordi % iﬁe
present invention. The connector device1gncludes a header conngif 87 0
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 deviees—should he
put one on top of another, i.e. the URpSImEgOnnect or devi ce and the | ower

connect or device. Since the upper 20 €orfrect or devi ce hasTH ab Been Replaced
same structure as that of the | ower o I " mll, I, |

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
compriging:

(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 me'mory 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) areciprocal push rod that contacts one end of.the link
member to move the link member rotationally around the
fulcrum; |

20 (d) a first force épplying 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 rerﬁoval 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.
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connect or devi ce,_ expl anation of only the upper one will be given. The
header connector 10 is nolded fromsuitable resin material and has a pair

of parallel ar nsﬂﬂsésheelﬁaﬁbdnneﬂheeae 18 connecting integrally with these arns

14, 16. Between t 6, aslot 20-i's forned 25 into which a
menory card M(se
grooves (not shown

inserted®in the direction of aBlef0B cuide
he si de edges of the nenory card M are
provided in the sides faci ng each ot her of the arnms 14, 16. The mem)lmcl: card
M may be car st.ari.n such as. an .
card, a ha&rd d?‘s‘fgj’é&%ﬁ% %P%B‘Hgg org ing too‘?lagnnf WhPein®$5 Rk

member is a stepped structure having an upper section on one side of the

fulecrum 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 .

S. 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 gjecting 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.
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7 card with various 1/0O functions for nodens and | ocal area networks, for
exanpl e. A large nunber of contact termnals such as pin termnals 22 are
arranged at the base 18 on the header connector 10 in such a manner 5 that
t hey pierce through the base. The cont agz tergtinals of the ne y-,md M
fit on the ends of those pin termnals projecting into the oOpening
between the arns 14, 16, thereby electrically and nmechanically connecting
t he header connector 10 to the nmenory card M The inner ends of the pin
term nal s422 ( Sovetias ttot I OHeSedBU®ry card
M are connecte fﬁ%ﬁ?é@%@?ﬁ%ﬂw?gf ('géir?e}@o‘ﬁhte{‘\eéﬁm rcﬁ?t board of
t he el ect forvecapplyingsettionds lebatet) on said link member approximately three

times the distance from the fulcrum than the first force applying section.

_—
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To prevent the nenory card Mfrombeing inserted erroneously, it is
desirable that erroneous insertion prevention nmeans shoul d be provi ded on
t'he arns 14, 16 or base 18 of. the header connector 10. One erroneous 15

i nsertion prevention nmeans may be gui de, grooves differing in SE j.n the
arns 14, 16 or that at |east one projec1§on I's provided in an g%ﬁ rica
position on the base 18. In this case, a projection or grooves are nade on
the nmenory card Mas well. Reference synbol 24 indicates card bus shields
that conme into contact with the surfﬁﬁ chtt he memory card M 20 The card
bus shields, which are arranged along—gﬁe—mndth of the header connector 10
between the arns 14, 16, not only ground the card surface, but also
function as an el ectromagnetic shield between the inside and outside of the
menory card M Amagjettingcappacttusdncindes an eject plate 26 that has an

engaging tab 32 for engaging with a memory card and is guided in the
5 direction in which the memory card is inserted into and removed from a
connector body 10. A link member 36 is provided on the connector body
10 so that it may be moved rotationally around a fulcrum 38. A push rod
56 presses one end of the link member and moves the link member
rotationally on the fulcrum. The link member has a first force applying
10  section 40 that disconnects the memory card from terminals 22 by
.moving the eject plate 26 in the removal direction when the link member
is moved rotationally by the push rod. A projecting tab 44 at the second
force applying section moves the memory card M further in the remo.val
direction by directly moving the memory card after it is disconnected from
15 the connector terminals. The projecting bump section 40 is located on

the link member 36 between the fulcrum 38 and the projecting tab 44.
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The ejecting apparatus 12 of the enbodinment is provided with an 25 eject
plate 26 fornmed of a thin nmetal plate. The eject plate 26 extends
substantially the width of the menory card M that is, between the arns 14,
16 of the header connector 10. The edges on bgth sides of the eject plate
slide freely on the arns 14,16. In the enbodi nent, hooked claws 30, forned
at the edges on both sides of the eject plate, are fitted in the 8 qui de
grooves 28 on the outside of the arns 14, 16 which allow the eject plate to
nove in both the insertion directi a]l@ad in the renvoval
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direction. (The insertion direction Sis toward the rear of the connector,
I..e. toward the header 10 and the renoval direction is toward the front of
5 the connector, i.e. toward slot 20). The slidable eject plate 26 .has a

| ower parallel plate section 26a arranged cl oser to {he header connector 10
and an upper plate section 26b raised slightly above the | ower plate
section 26a. The | ower and upper plate sections 26a, 26b are connected at a
step section 26c to form10 an integral, parallel stepped structure. At

| east one and preferably two engagi ng tabs 32, t hat 'anage t he edge of

t he neno arg M project downward f t h&€ Dka zgck ns 26a, 26D,
respectitﬂﬁ?f he engagi ng tabs jé é@ﬁé §§§S§‘ ; cutting out and
PR, 26b near the

bending the plate material of the d

-

FiG. 3

34b 400 34a 26b

2L 7 SOSRSN Wlllllllllllllll’l /]
o 47 ommn suw— -
OSSNy, 1A

40b 40 '35 42  36b
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15 plate 26 is installed on the header connector 10, the engagi ng tabs
project into the slot 20 so as to be able to engage the edge of the nenory
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 nenber 36, which will be described |ater. An opening 34 is 20
made in upmer plate section 26b for interlocking with the |ink nmenber
36. The Eg "ng 34, which is roughly rectangular, is positioned in the
center of the eject plate 26, between the arns 14, 16 and centered between
t he engagi ng tabs 32, 32. The front rim 34a of opening 34 has a downward
stopper tab 35. The stopper tab 35 is forned by cutting t 25 and bendi ng
down the plate material. The rear rim 34b of

openi n 4 is linear. It
is desirable that the stopper tab f§ should :§\=~§!§g::?d in
3

FIG. 5

34b 40a,34 340 26b
»

RS

| )
40b 40 35 42 36b
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the center between the arnms 14,16 of the header connector 10. Also the

engagi ng tabs 32, 32 are arranged symetri cally on the eject plate 26 with

the stopper tab 35 in the center. 9 The gjecting apparatus 12 further

i ncludes the link menber 36 for plGg6 )ej ect plate 26 in the insertion

direction and renoval direction of the menory card M Like the eject plate
the link menber 36 is formed of a thin netal plate but has the reversed

stepped structure of 5 eject plate 26. This link menber 36 has an upper

paral l el plate Se;“:z[[h
| 12
360 % 36b '8 / [ /

e e e ‘_'f"_'"
v |
rd e ANA e o

FIG. 6 (B)
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36a, |ower parallel plate secti orﬁ%@g‘f&iﬂa st epp-s

o RERLAG SHERTSor SG
(cutout) 36d is formed that receives ‘t ut out |2 Q?ﬁcﬂnﬁl@llejpeged.dl.m Pagéd M-
The link nenber 36 is installed on the base 18 df 4 faiméBder pagothés topaddy T+
10 by inserting a pivot pin 38 rising fromthe 4 Bvingsd : pagddr, ﬁﬁhpa 1773
39 in the link menber 36. The |ink nenber 36 is |p&Absteved epagdael,ﬁj_'tmp 4 n-
such a manner that the recessed section 36d engdges with the recessed” -~
section 26d of the eject plate 26. Therefore, wiltHAFE 5 e ppa‘%fﬁgw

12 installed on the header connector 10, the uppe . S =Yadud bhialiu ddia {o}- e 01

pLate sections 36a, 36b. At the step chion 36-@

Q

the Iink nmenber 36 is arranged above the | ower plate section 26a of the
eject plate 26 and the |ower platErpCTING AYFPARATMS | i nk menber 36 is
pl aced under the upper plate section 26b of the eject :

Background of the Invention

-5 Field of the Invention

This invention relates generally to an electrical cbnnec_tor 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 headef at the
base, thereby not only electrically connecting both terminals with each

25 other but also mechanically fixing the memory cax_'d in placg.

Some connector devices are also provided with an ejecting

apparatus that disconnects (i.e. unplugs) the contact terminals of the

' This is the replacement sheet

et } .
Date: =5 JAN 1298 .



pl ate 26. The hooked claws 30, 30 of the eject plate are fitted in the
gui de grooves 28, 28 of the header connector 10, respectively, preventing
the 20 through hole 39 in the link nmenber 36 fromcomng off the pivot pin
38. The link nmenber 36 has an upward bunp section 40 that is inserted in
the opening 34 in the eject plate 26 and #orns a first force applying
section. Link nenber 36 also has an opening 42 adjacent to the upward bunp
section 40. The opening 42 receives the stopper tab 35 25 projecting from

11k nooer SaghaR R et hoRiadt BRBiaR oL A5 BbRbeR i gnt Ne

respectivel [{l\% % in%g?, tdr bke openi ng
42 out of t %t er?a Sﬁ%en %Hsfﬁ{))ﬁ %c(}in@ﬁ g él'l'%? menber 36
upwar d. The r ear Generdllp, die efertimyapgabatys 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 gject plate.

To eject the memory card from the connéctor device, the pu.sh rod,
which often projects outside the electronic equipment is pushed in, ﬁrhich

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 mémber acts as a

| lever and exerts a larger force on the gject 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 equipnient has been getting more compact and more

25 sophisticated in recent yeafs, 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
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10 section (on the rear side in the insertion direction S) and the front
- rim40a on the front side are both curved to formconvexed arcs. The rear
rimd40b is formed by the conical raised surface of the upward bunmp and the
front rim40a is the thin edge of the netal of the |ink nenber 36. The top
. of 5 the upward bunp section 40 does not PBroject above the surface of the
upper plate section 26b of the eject plate 26. Therefore, front rim40a
faces the stopper tab 35 which is hanging down fromthe front rim 34a of
t he opening 34 and rear rim40b faces the flat rear rim 34b of the opening
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 alarger 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 éje(:ting
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 engagihg 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 ona 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 mémory card from the

- contact terminals of the connector body by moving the eject plate when
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34 when the |ink nmenber 36 and eject plate 26 are installed on the head 10
- cQnnector 10. On the distal end of the |link menber 36, a downward tab 44
acts as a second force applying section. The tab 44 is forned near the edge
of the plate section 36b by cutting out the plate material of the link
menber 36 and bending the tab down. The | dher pl ate section 36b of the link
15 menber 36 is forned 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

posi 1 onea 48 i einbgrgo SAAbCt et et Bk Rl i setln! Ritchn e
card M s duseaneciedi PBRl Sl mﬁé}enfavestm B#hory?2art 2Anet 18

connector an not engage wth the card M vvhen t d Mis
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 betweén the fulcrum and
the second force applyiﬁg 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 mémory 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 séction on one side of the fulcrum and
a lower parallel section on the other side of the fulcrum. The eject plate is
formed ihto 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.
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still connected to the pin termnals 22. This enables the tab 44 to nove
-the card further in the renoval directi-on, going beyond the engagi ng tabs
32. To prevent the tab 44 of the |link nenber 36, and the engagi ng tabs 32
.of the eject plate 26 frominterfering with the base 18 of the header 25

- connector 10, grooves 50, 52 are nade in Bhe correspondi ng positions on the
base 18. The center groove 54 prevents interference with the stopper tab 35
hangi ng down fromthe front rim 34a of "the opening 34. The projecting tab
44 is formed by cutting out a portion of the |ink nmenber and bendi ng
it down. HoweverFurthermons; it isflesinable that: thehejsst 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 disténce
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 forcé 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 appiying 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 conn'ector; |
FIG. 2 is a schematic sectional view illustrating the position of each

member in the ejecting apparatus when the memory card is inserted;
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instance, it nmay take another suitable form such as a curved surface. The
tip of the upper plate section 36a of the |ink nenber 36, that is, the
shorter end fromthe pivot pin 38, projects fromthe header 5 connector
10. A linking tab 46 hangs down fromthe tip of the plate section 36a and
is linked with the rear end of a push rodg56 (see FIG 2 and FIG 4). The
push rod 56 in the preferred enbodi nent is arranged al ong 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

provi ded. Wen tMG.c309acicHerflaticaretivnal aiewiladtiatirgy how thaliaked
structure having an upper connector device and a | ower connector device as

in the di sanesshercishengaged witththe wieatplate inFIGu;ons 58 for
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 6vera11 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 éonnector 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, e'xplénation 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 corihecting 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 oi’
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 é. éard having various types of storing

mediums, such as an IC card, a hard disk, a magneto-optical disk, ora
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the two push rods 56 nmay be positioned on the sane side as shown in 15 FIG
6 (B) or be positioned on the opposite sides. In the disclosed enbodi nent,
the fulcrumof the link menber 36 is |located at the fixed position by the
pivot pin 38 inserting into the through hole 39. Alternatively, the ful crum
may be noved as the |link nmenber 36 is rotayed in a simlar manner to the
way that the curved surface of the 20 upward bunp 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 whi ch aardnwith varidusIfGbfusciions fonmdademsiarstiocad areaetwonks, fo1G 6
(A) schematically illustrate the 25 ejecting apparatus fromwhich the
memory car d S&MBIE-shown) has been

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 héader connector 10 to the memory card M. The inner
ends of the pin terminals 22 (now connected to the contacf 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
positidn 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 _arréhged 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
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renmoved. As shown in FIG 2, when the nmenory card Mis connected to the pin
termnals 22 of the header connector 10, the eject plate 26 is noved by the
engaging tab 32 to the rear of the connector device. The upward 12 bunp
section 40 is pushed back by the slidable eject plate 26 and the |ink
menber 36 is rotated counterclockwi se on Bhe pivot pin 38. This causes the
push rod 56 to be pushed forward by the link tab 46 of the |ink nenber 36,
with the operation button 58 projecting forward (i.e. in

guide grooves 28 on the outside of the arms 14, 16 which allovsf 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 h_eader connector 10 and an ﬁpper 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 éngage 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 plafe 26
with the stopper tab 35 in the center. '
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5 the opposite-direction to the insertion direction S). Wen the nmenory

- card Mis renoved fromthe connector device, the operation button 58 is
pushed in the insertion direction S. This noves the linking tab 46 in the
insertion direction S, which forces the |ink nmenber 36 to rotate cl ockw se
©on the pivot pin 38, which in turn pushes91l0 the eject plate 26 in the
renoval direction, (that is, in the opposite direction to the insertion
direction S). At the upward bunp section 40, the curved front rim40a is
engaged with the stopper tab 35 as shown in FIG 3. As the |link nenber 36
rotates, the frohhecjesting appesating 12ofuather includesrthg: link meambesr36 dar

I R R I e T AN
direction. Jhg Chidthshy bhPd MOLKe (HiE eftct Pla®tl 268 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 36¢c between the
plate sections 36a, 36b. At the step section 36c¢, a recessed section or
(cutout) 36d is formed that rec_eives 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 risiiig 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 36D 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
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noves al ong the guide grooves 28 in the arnms 14, 16 of the header connector
+ 10. The novenent of eject plate 26 forces the engaging tab 32 to 20
contact the edge of the nenory card M which transmts the force of the
link menber 36 to the nenory card M thereby disconnecting the contact
termnals of the nenory card Mconpletelyqpromthe pin termnals 22. Since
the upward bunp section 40 is located relatively close to the pivot pin 38
whi ch serves as a fulcrum the nenory card M can be discon- 25 nected from
t he connector termnals easily without exerting a | arge force on the push
rod 56. Wiesettionfoshtheoredtside ior thses Atkdrtionhédirectiba $) aid thetfeonB6im $10a
rotated further clockw se, which causes the downward tab 44 at the distal
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 oniy 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 S0, 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
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end of the plate section 36b to cone into direct contact with the edge of
13 the nenory card M. The nenory card Mwas heretofore in contact with the
engagi ng tab 32 and noving in the renoval direction but not going beyond
the novenent limt of the engaging tab 32. The downward tab 44 now noves
the menory card Mfurther in the removal difrection until the 5 card
projects fromthe connector device and the el ectronic equipnent. The tab 44
is positioned at the distal end of the plate section 36b fromthe pivot pin

38. The T %aern(glizl‘\x/lgii? dE)Q#’E .osvggvrcl:rrl',e% iesdm];tr ﬁrnr}iEeh to ?ﬁ:&zg glt'xape. 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 cbn_nector 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 ari'anged 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 explajned. FIG. 2
shows the ¢jecting 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 memoi'y 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
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term nals and renoved fromthe connector body by a distance greater than
. the distance the push rod 56 is noved. 10 When the nenory card Mi's
inserted, the link menber 36 and eject plate 26 are noved in the reverse
order of what has been expl ai ned above. Specifically, when the nenory card
. Mis inserted in the slot 20 between the 42nms 14, 6, the front end of the -
menory card Mfirst conmes into contact with the tab 44 of the |ink nmenber
36, which rotates the link 15 nmenber 36 countercl ockwi se around the pivot
pin 38. The upward bunp section 40 of the |ink menber 36 causes the rear

rim40b to doimpiseadiapAlaisipushed biack: by theistidable gjeatiplagp 26 andIbei n t he
e Pl e BReRa e T Bl colRek PR B8 BRHER ek P ot
- rotationall ¢,3|s84%nhe 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 butfon 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 grodves 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 cbmpletely frbm 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
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20 the rear rim34b. Then the nenory card Mcones into contact with the
engagi ng tabs 32, 32 and pushes the eject plate 26 in the insertion
direction, which allows the menory card Mto connect with the pin termnals
22. As shown in FIG 3, the eject plate 26 rotates the |ink nenber 36
further countercl ockw se, causing the curvi8d front rim40a of 25 the bunp
section 40 to nove rotationally on the stopper tab 35 which is hangi ng down
fromthe front rim 34a of the opening 34, and noves the |ink nenber 36 to

the 11 nk ¢ aEGRSTPRECRTS M MesBoryAREh M vt Ber R A pOIRGANSh S5
to project f{h%néﬁgggﬂét 8254l d ?ﬁ&uﬁ i 'fhe removal direction but not going
beyond the movement limit of the engaging tab 32. The downward tab 44
now moves the memorjr 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 distancge 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 revérse 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 installéd.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
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14 el ectronic equi pnent. Meanwhile, the installed nmenory card has its
surface grounded by the cardbus shield 24, thereby preventing the influence
of el ectromagneti c waves. Because the bunp section 40 near the pivot pin 38
serves as a 5 pivotal fulcrumto | everage the eject plate 26 in the
renmoval direction, a large force can be @xerted to di sconnect the contact
termnals of the nenory card Mfromthe contact termnals 22. In addition,
because the tab 44 is a greater distance fromthe pivot pin 38 than the
engagi ng tabs 32, the tab 44 pushes directly on the nenory card M (after

?ﬁ;“?m [Tgfg\égéal:r%&ié EQligient] Méiwhile) the Zstalidddinepestyycand hastibe car d.
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 éject 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 neededina 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 iink member to be rotated by the
20 ' initial movement of the push rod. The link member moves the gject 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
rﬁember 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 thé

30 compact, simple configuration of the present invention.
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M can not only be noved quickly off the contact term nals but also can be
renoved substantially fromthe connector body so the card is manual |y
accessi ble. Furthernore, since the eject plate 26 and |ink nmenber 36 are
installed directly on the header connector 10, a cover plate, which is 15
needed in a conventional ejecting apparajgs, is not necessary. The
apparatus is thus thinner and nore conpact, 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 menber to be rotated by the 20 i nClaimhsnovenent of the push rod. The
| i nk menber noves the eject plate to disconnect the contact termnals of
the nenory card fromthe contact termnals of the connector. Wth further

novenment om;} %&Aﬁ&mﬁ li§: second force

s 1. An ejecting apparatus for disconnecting and removing a memory
card from a connector body that eléctrically and mechanically connects to
the memory card by an array of contact terminals, said ejecting apparatus
comprising: |

(a) an eject plate that hé.s an engaging tab for éngaging 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)  alink member rotatably mounted on a fulcrum on said

15 connector body so that the link member may be moved
rotationally; _ _

(c)  areciprocal 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 tﬁe 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

10 on said link member between said fulcrum and said second

force applying section.
This is the replacement sheet

W o -5 i ooe




L

-applying section then pushes directly on the nenory card (that is now

di sconnected fromthe connector term nals) and thereby further noves the
card 25 in the renoval direction. This efficient operation of the ejecting
mechanismis effected by locating the first force applying section (upward
bunmp 40) on the Iink nmenber between the ful crum (i.e. pivot pin 38) and the
second force applying section (tab 44). é sy manual handling of the nenory
card is facilitated by making the amount of projection of the nenory card

| arger, especially with the 30 conpact, sinple configuration of the present

| nventi on. 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.

I ———

AL

This is the replacemént sheet

Date: - 5 JAN 1998



Clains WHAT IS CLAIMED IS: 5 1. An ejecting apparatus for disconnecting

. and renoving a nmenory card froma connector body that electrically and
méchani cal | y connects to the menory card by an array of contact term nals,
sai d ejecting apparatus conprising: (a) an eject plate that has an
engagi ng tab for engaging wth said 10 menory card and is
guided in an insertion direction in mhich1Fhe menory card is inserted into
t he connector body, and a renpval direction in which the nenory card is
removed fromthe connector body; (b) a link menber rotatably nounted on a
ful crum on %gid

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.
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15 connector body so that the |ink menber may be noved
rotationally; (c) a reciprocal push rod that contacts one end of the link.
menber to nove the |ink nmenber rotationally around the fulcrum 20

(d) a first force applying section on said link nmenber that disconnects
the contact termnals of the menory card fggomthe contact termnals of the
connector body by noving the eject plate in the renoval direction when the
i nk nmenber is noved rotationally by the push rod; and 25 (e) a
second force applying section on said |ink nenber that noves the nenory

card further in the renoval direction Abstract
EJECTING APPARATUS
An ejecting apparatus 1includes an eject plate 26 that has an

engaging tab 32 for engaging with a memory card and is guided in the

5 direction in Which the memory card is inserted into and removed from a
connector body 10. A link member 36 is provided on the connector body
10 so that it may be moved rotationally around a fulcrum 38. A push rod
56 presses one end of the link member and moves the link member |
rotationally on the fulcrum. The link member has a first force applying

10 section 40 that disconnects the memory card from terminals 22 by
-moving the eject plate 26 in the removal direction when the link member
is moved rotationally by the push rod. A projecting tab 44 at the second
force applying section moves the memory card M further in the removal
direction by directly moving the memory card after it is disconnected from

15 the connector terminals. The projecting bump section 40 is located on

the link member 36 between the fulcrum 38 and the projecting tab 44.

Figure 1
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directly pushing the nenory card after the termnals of the nenory card
have been di sconnected fromthe connector termnals, wherein said first
f'orce applying section is |located 30 on said |link nmenber between
said ful crumand said second force applying section. 16 2. An ejecting
apparatus according to claim1, wherein said |ink nenber is a stepped
structure having an upper section on onelstde of the fulcrumand a | ower
paral l el section on the distal side of tthe fulcrum: and

FIG. 1

This is the replaéement sheet

. Date: & & JAN 1938



said eject plate is a reverse stepped structure to that of the |ink nenber
5 and guides the distal end of the link nenber al ong between the eject

pl ate and the connector body. 3. An ej ecting apparatus according to claim
2, wherein said eject plate has a roughly rectangul ar opening in the center
of the wwdth of the 10 nenory card and said first force applying section
of said link nenber has an upward bunp-pgojecting into the opening, the
upward bunp having arced edges curved convexly in both directions in which
the nenory card is inserted and renoved. 15 4. An ej ecting appar at us
according to claim3, wherein said second force applying section is |ocated
on said link nenber at a greater distance fromthe fulcrumthan the first
force applying section. :

FIG. 3
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5. An ejecting apparatus according to claim4, wherein said second 20
renovi ng section cones into contact with the nenory card only after the

ej ect plate disconnects the contact termnals of the nmenory card conpletely
fromthe contact term nals of the connector body. 6. An ejecting
apparatus according to claim5, wherein the second 25 force applying
section is located on said |ink nenber-a 4east twice the distance fromthe
fulcrumthan the first force applying s&tion. This is the repl acenent
sheet 17 -
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7. An ejecting apparatus according to claim5, wherein the second force
applying section is located on said |link nenber approxinmately three tines
t'he di stance fromthe fulcrumthan the first force applying section.
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