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SPECIFICATION

EJECT MECHANISM WITH ROTATABLE PUSH BUTTON

Field of the Invention

This invention relates to the art of electrical connectors and, particularly, to a
connector for receiving a media card such as a card sized according to the PCMCIA
standard (including memory devices and all kinds of IC cards), all kinds of MD, DVD
and other mputloutput media, wherein the card-receiving connector is equipped with

an eject mechanism.

Background of the Invention

A convention card-receiving connector is equipped with an eject mechanism -
for ejecting a card from the connector, A typical eject mechanism comprises a plastic
push button for manual actuation by a user which is attached to the end of an eJectlon
rod. The push button is attached to the end of the gjection rod by a plastic piece
1ntegrally connected to the end of the ejection rod and a spring member which
resiliently connects the push button to the plastic piece and which allows the puéh
button to move between two functional positions relative to the rod (see for example,
Japanese Patent Laid-Open Nos.9-167654, 10-144393 snd other publications). To
ejeét a card, the push button is in a first, operative position, aligned with the ejection
rod, which position allows the actuation of the ejection rod and ejection of the card.
When the card is in use and ejection is not desired, the push button is moved to its
moperanve position, out of alignment with the ejection rod, by inclining the pash
button against the spring member,. The above-described conventional eject
mechanism requires the plastic piece and the spring member in addition to the push
button and the ejection rod. These parts increase the number of parts to be assembled, |

the number of assembling steps and, accordingly, the manufacturing costs associated

with the connector.
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One object of the present invention is to prov1de a connector equipped with an
ejection mechanism having a minimum number of components. To attain this object,
a connector equipped with an eject mechanism according to the present invention is so

designed that the push button is connected directly to the end of the ejection rod in a

 rotatable fashion with no additional components. The eject mechanism includes an

elongated ejection rod mounted along one side of the connector and an associated
push button attached directly to the ejection rod for rotatable movement relative to the
ejéction rod between.an operative and an inoperative bosition, wherein the ejection
rod has a flat head formed at one end, and the push button has a corresponding
head-retaining space formed therein for receiving the flat head of the ejection rod,
wherein the head-retaining space of the push button includes a generally L-shaped slot
comprising a first head-holding section extending in a direction along the longitudinal
dimension of the push bﬁtton, a second head-holding section extending generally
perpendicular to the longiiudinal dimension of the push button, and a resilient section
adjacent the L-shaped slot adapted to apply a resilient force to the head of the ejection
rod during ﬁiovement of the push button between its operative and inoperative
positions, whereby the push button is in its operative position in alignment with the
ejection rod when the head of the ejection rod is in the first head-holding section, and
the push button is in its inoperative position and out of alignment with the ejection rod
when the head of the ejection rod is in the second head-holding section.

The head-retaining space of the push-button is configured such that the head
of the ejection rod clicks when moving between the first head-holding section and the
second head-holding section, thereby providing tactile feedback indications when the
push button is moved between its operative and inoperative positions.

Since the push button is connected directly to the end of the ejection rodjn a’
rotatable fashion, no additional pérts are needed. Thus, the number of parts is reduced
toa minimum,' permitting the number of assembly steps and the associated
manufacturing costs to be significantly reduced.

Other objects, features and advantages of the present invention will be
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apparent from the following description taken in connection with the accompanyin'g

drawings,
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Brief Description of the Drawmgg
The features of this invention which are believed to be novel are set forth with

particularity in the appended claims. The invention, together with its objects and the
advantagcs thereof, méy be best understood by reference to. the following description
taken in conjunction with the accompanying drawings, in which like reference’
numerals identify like elements in the figures and in which:

FIGURE] is a plan view of a card connector equipped with an ejectibn
mechanism according to a first embodiment of the present invention, partially broken
away to show the inside;

FIGURE 2 illustrates the push button in its inoperative position;

FIGURE 3 illustrates the push button in an mtermedlate position; between its
operati ve and i inoperative positions;

FIGURE 4 illustrates the push button in still another intermediate position
between its operative and inoperative positions; '

FIGURE 5 illustrates the push button in still another intermediate position
between its operative and inoperative positions;

" FIGURE 6 illustrates the push button in its operative position;

FIGURE 7 is a sectional view of the push button taken along line A-A of
Figure 2; and

FIGURE 8 illustrates a second embodiment of the push button in its
inoperative position. '
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Detsiled Des'crip. tion of the ﬂcfe@g Embodiments

According to the present invention, and referring first to Figure 1, a card
connector adapted to receive a card 4 designed according to the PCMCIA Standard
has an ejection mechanism 3 attached along one side of a card-receiving body. The
ejection mechanism 3 includes a two-part elongated ejection rod 6 and 8 comprising a - -
first racked-section 6a and a second racked-section 8;1, and an intervening pinion gear
9 engaged with racks 6a and 8a of the first and second ejection rod parts 6 and 8. A
hook 7 is formed on one end of rod part 8 for contacting and ejecting acard 4 at a
leading edge thereof. A generally rectangular push button device 1 includes ejection
rod part6and a plasﬁc push button 10 which is mounted directly on ejection rod 6 for
rotatable movement between an operative and an inoperative position Ejection rod 6
includes a generally rectangular flat head 11 formed at one end thereof opposite rack
6a, Push button 10 includes a head-retaining space 12 formed at one end thereof
which receives rectangular flat head 11 of ejection rod part 6, thereby connecting
ejection rod 6 directly to push button 10.

-Push button 10 is molded of plastic and head-retaining space 12 includes a
ﬁrst_head—hold.ing section 13 extending in a direction along the longitudinal dimension
of the push button and a second head-holding section 14 extending generally
perpendicular to the first head-holding section 13. As seen in Figures 2 through 6,
hcé.d-holding sections 13 and 14 intersect each other to form U-shaped spaces or
engagement recesses 15 and 16 at their ends. The head-retaining space 12 further
includes a resilient section 17 in the form of an opemng and an oblique wall 17a
formed adjacent the L-shaped slot.

" Inejecting card 4 from card connector 2, push button 10 is put in its operative
position, i.e. such that the rectangular head is in first head-holding section 13 as
shown in broken lines in Figurel, thereby permitting the first racked-section of
ejection rod 6 to be moved rearwardly in the connector body by pushing push button
10. When the card 4 is in use and removal of the card is neither necessary nor wanted,
push button 10 is moved to its inoperative position, i.e. such that the rectangular head
is in the second head-holding section 14, as shown in Figure 1. In its inoperative

position, push button 10 lies close enough to the edge of the card body that there is no
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fear of push button 10 being inadvertently actuated and unintentionally ejectéd.

Figures 2 through 6 show how push button 10 is moved from its inoperative to
its operative position. As seen in Figure2, flat head 11 of ejection rod 6 is positioned
in second head-holding section 14 with one end of head 11 located within U-shaped
space 16. Push button 10 is rotated by applying a force in a direction indicated by
arrow 18, causing head 11 to move out of U-shaped space 16. This causes resilient
section 17 to be deformed by head 11 which in turn causes a resilient force to push
head 11 towards an édge of L-shaped slot 12 as a counter action (Fig.3).

Rotation of push button 10 continues to put head 111 in parallel with oblique
wall 17a, allowing resilient section 17 to return to its original, undeformed state, and
providing an audible click and tactile feel (see Fig.4) to allow a user to know the
position has been changed. Further continued rotation of push button 10 causes
resilient section 17 to deform as head 11 is puéhed toward the first head-holding
position (see Fig.5). |

Still further continued rotation of push button 10 causes head 11 to be move

 into first head-holding section 13, allowing resilient section 17 to retum to its original,

undeformed state, and providing another audible click and tactile feedback(see Fig. 6).
In this position, push button 10 is in its operative position and is generally in
alignment and positive engagement with ejection rod 6 thh head 11 positioned in
U-shaped space 15 of first head—holdmg section 13.

Force apphed to push button 10 in the operative position shown in Figure 6
causes first racked-section 6a of ejection rod 6 to rotate pinion gear 9, thereby driving
second racked-section 8a of ejection rod 8 in a direction indicated by arrow 20 in

" Figurel. This causes card 4 to be ejected in the direction of arrow 20 out of

engagement with the card connector and to be extracted by a user.

When it is desired that push button 10 be moved to its inoperative position, as
in Figure 2), push button 10 is rotated in reverse, following the sequential positions
starting from Figure 6 and going to Figure 2, again feeling and hearing the tactile and
audible feedback created by the movement of the head within the head-retaining
section.

Fig.8 shows a second embodiment of a molded push button 30 according to
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the invention. Push button 30 includes an L—shaped slot defining first and second
head-holding sections 33 and 34. Curved projection 38 in head- retaining space 32
functions to provide a resilient force to heéd 11 while rhoving between its operative
and inoperative positions. Push button 30 moves between its two positions in
substantially the same way as push button 10. As with resilient section 17, curved
projection 38 is deformed to provide an audible click when head 11 moves toward its
operative or moperauve position.

Push bottons 10 and 30 are described as having first and second head—holdmg
sections 13 and 14, and 33 and 34, respectively. The second head-holding section,
hdwever, may be a héad-resting or head-withdrawing section. In this altemative, the
push button can still provide sensory feedback when moving between its operative
and inoperative positions. | '

The present invention is described above as being applied to a card connector
which is designed according to the PCMCIA standard. It can be equally applied to a
drive devices such as a DVD, MO or MD or other card connectors equipped with eject
mechanisms. |

It will be understood that the invention may be embodied in other specific

forms without departing from the spirit or central characteristics thereof. The present

examples and embodiments, therefore, are to be considered in all respects as

 illustrative and not restrictive, and the invention is not to be limited to the details

given herein.
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1.  An eject mechanism for ejecting a card from a card-receiving electrical

connector, comprising:

an elongated ejection rod (6) mounted along one side of the connector and
having a rectangular flat head (11) formed at one end theredf; and

a generally rectangular push button (30) attached directly to the ejection rod
for rotatable ﬁ;ovement between an operative position and an inoperative position and
including a head-retaining space (12) formed at one end thereof for receiving the
rectangular flat head (11) of the ejection rod (6),

| wherein the héad-retaining space (12) includes a generally L-shaped slot

having '

a first head-holding section (13) extending in a direction along the
longitudinal dimension of the push button (10) for holding the push button in its
operative position, and |

a second head-holding section (14) extending generally perpendxcular
to the first head-holding section for holding the push button in its inoperative position,

whereby, when the head of the ejection rod is in the first head-holding section,
the push button is aligned with the ejection rod and a user can apply force to the push
button to eject the card from the electrical connector.

2. The eject mechanism as set forth in claim 1 wherein the head-retaining
space further includes & resilient section (17) adjacent the L-shaped slot adapted to
apply a resilient force to the head of the ejectibn rod during movement of the push
button between its operative and inoperative positions.

3. The eject mechanism as set forth in claim 2 wherein the resilient

section (17) comprises a deformiable oblique wall (17a).

* [ L ] $ *
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4. The eject mechanism as set forth in ¢laim 1 wherexn the first head-
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' holdmg section and the second head- holding section of the push button include U-

shaped engagement recesses (15,16) into which a portion of the head of the ejection
rod is positioned in the operative and inoperative positions of the push button,

respectively.

5. An eject mechanism for an electrical connector comprising:
a generally elongated ejection rod (6) having a head (11) formed at one end
thereof; and |
a generally rectangular push button (30) rotatably attached to the ejection rod
for movement between an operative and an inoperative position and including a
head-retaining space (12) formed at one end thereof for receiving the head (1 1) of the
sjection rod (6),
wherein the head-retaining space (12) of the push button includes a generally
L-shaped slot having '
a first head-holding section (13) extending in a direction generally
parallel to the longitudinal dimension of the push button (10), and
a second head-holding section (14) extending generally perpendicular
to the first head-holding section,
whereby when the head of the ejection rod is in the first head-holding section
of the head-retaining space, the push button is in its operative position and a user can
apply force to the push button to eject a device from the electrical connector, |

6. The eject mechanism of claim S wherein the head-retaining space of
the push button further comprises a resilient section (17) for providing a force on the
head of the ejection rod during movement of the push button between its operative
and inoperative positions.
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7. A medium casing having an ejectxon mechanism equipped therewith,

said ejection mechanism having an ejection rod 6 extending in the direction in which
a medium 4-is ejected and an associated push button 10, 30, said ejection mechanism
being attached to a medium casing button 10, 30, said ejection mechanism being
attached to a medium casing for ejecting the medium 4 by pushing the push button 10, .
30 to make the ejection rod 6 to throw the medium 4 out of the medium casing with
force, characterized in that the ejection rod 6 has a rectangular flat head 11 formed at
its end, and that the push button 10, 30 has a head- retainixig space 12, 32 made atits
end, loosely containing the rectangular flat head 11 of the ejection rod 6, thereby
connecting the ejection rod 6 directly to the push button 10, 30, the head-retaining
space 12, 32 including a longitudinal head-holding section 13, 33 extending in the
longitudinal dimension of the push button 10, 30, a lateral head-resting section 14, 34
extending perpendicular to longitudinal dimension of the push button 10, 30, thus
forming an L- shaped crossing slot together, and the head-retaining space 12, 32
further including a resilient section 17, 37 so formed as to confront the angle of the
L-shaped crossing slot whereby the push button 10, 30 is raised to be put in alignment
and positive engagement with the ejection rod 6 by ailoWing the head 11 of the
ejection rod 6 to get in the longitudinal head-holding section 13, 33; the push button
10, 30 is made to fall and put in bending position relative to the ejection rod 6 by
allowing the head 11 of the ejection rod 6 to get in the lateral head-resting section 14,
34; and the resilient section 17, 37 applies a resilient force to the head 11 of the
gjection rod 6 while being on way from the lateral head-restmg section 14, 34 to the
head-holdmg section 13, 33 or vice versa.
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