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(57) ABSTRACT

In a card connector of the present invention, an eject plate
has a push-moving portion, an engaging portion and a spring
portion, and can be switched to two positions by a heart cam.
In an electric connecting state of the card and the connector,
the eject plate 1s set to a second position, and its engaging
portion 1s engaged with a notch formed 1n the card, and the
release of the engagement 1s prevented by a guide wall, and
no card can be pulled out even when strong pulling-out force
1s applied to the card (full lock). When the eject plate 1s
moved from the second position to a first position by a ten-
sion spring, the card 1s pushed out by the push-moving por-
tion. The engaging portion 1s also engaged with the notch of
the card 1n this first position, but the release of the engage-
ment 1s allowed by the wall portion, and the card can be

pulled out by elastically deforming the spring portion (half
lock).

14 Claims, 12 Drawing Sheets
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1
CARD CONNECTOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a card connector used in
the connection of a card such as a memory card, etc. More
particularly, the present invention relates to the construction
of an eject mechanism for discharging the mserted card in
such a card connector.

2. Description of the Related Art

In recent years, a compact memory card 1s widely used to
record voice data and image data photographed by a digital
camera.

It 1s known that the eject mechanism 1s arranged so as to
discharge the inserted and connected card by a simple opera-
tion in the connector on the side of a device using such a
card.

When the card 1s discharged by using such an eject
mechanism, there 1s a fear that the card drops and 1s dam-
aged when the card 1s ¢jected from the connector with strong
force. Theretfore, 1t 1s known that the card connector has a
lock mechanism (a so-called half lock mechanism) for hold-
ing the card 1n a state not perfectly pulled out of a card
insertion port while the electric connection of an electrode
portion and an input-output terminal of the connector i1s
released by suitably pulling-out the card when the eject
operation 1s performed 1n a connecting state of the card.

In this half lock, the card is held in the card insertion port
with suitable holding force. Even when force intended to
pull out the card 1s applied 1n this state, no card 1s pulled out
when this force 1s small. Namely, no card 1s naturally pulled
out i the half lock state even when the card insertion port
side 1s turned upside down so as to be downwardly located,
or 1s vibrated by a normal use. In contrast to this, the card
can be easily taken out when strong force 1s applied to the
card such that the card i1s gripped by a hand and 1s pulled out.

For example, Japanese Patent Laid-Open Nos. 135192/
1999 and 2001-185286 disclose a construction having the
above half lock mechanism 1n the card connector of a push-
push type using a heart cam mechanism.

On the other hand, 1n a state 1n which the card 1s con-
nected and the electric connection of the electrode portion
and the input-output terminal of the connector 1s made, 1t 1s
advantageous to arrange a lock mechanism (a so-called full
lock mechanism) for preventing the pulling-out of the card
with holding force able to resist the strong force when the
strong force for gripping and pulling-out the card by the
user’s hand 1s applied. This 1s because the pulling-out of the
card due to a mistake of the user can be prevented and era-
sion and damage of stored contents of the memory card can
be prevented.

In this respect, the half lock mechanism 1s simply
arranged and the above full lock mode cannot be set 1n each

of the techmques disclosed 1n the above Japanese Patent
Laid-Open Nos. 135192/1999 and 2001-185286.

On the other hand, the construction for arranging both the

haltf lock mechanism and the full lock mechanism 1s dis-
closed 1in Japanese Patent Laid-Open No. 149956/1999.

However, 1n this techmque, the full lock mechamism and
the half lock mechanism are separately constructed and this

10

15

20

25

30

35

40

45

50

55

60

65

2

construction 1s disadvantageous in view of the number of
parts and compactness of the device. Further, when the card
1s pulled out 1n this construction, the card must be pulled out
alter an operation for releasing the full lock 1s once per-
formed. Accordingly, the user must perform a complicated
operation.

Further, the full lock state using the full lock mechanism
1s a state for resisting force for compulsorily pulling-out the
card by the user. Accordingly, the full lock state must be a
state 1n which the card 1s firmly locked 1n the connecting
state and holding force able to prevent the pulling-out of the
card must be shown even when considerably strong force 1s
applied. Further, in the full lock mechanism, durability 1s
also required so as not to be easily damaged and worn even
when such strong force 1s applied many times.

SUMMARY OF THE INVENTION

In consideration of the above problems, an object of the
present invention 1s to provide a card connector able to pre-
vent the card from being naturally pulled out and ejected and
extracted 1n error by adopting two modes constructed by the
half lock and the tull lock 1n accordance with cases without
damaging the simple operability of the push-push type, and
having a simple construction for this prevention and suitable
for a reduction in the number of parts and compactness.

The present invention resides 1n a card connector compris-
ing a housing for forming a card storing space for inserting a
card from an opening, and having an input-output terminal
corresponding to an electrode portion of the card; an eject
member able to be moved along inserting and pulling direc-
tions of the card, and switched to a “first position” and a
“second position” located on the side far from the opening 1n
comparison with the “first position” by a heart cam mecha-
nism; biasing means for biasing the eject member 1n the card
pulling-out direction; a push-moving portion integrally
formed 1n the e¢ject member, and able to abut on an end
portion of the card in 1ts inserting direction; an engaging
portion arranged in the eject member, and projected to the
card storing space and engaged with a notch formed in the
card when the end portion of the card 1n its inserting direc-
tion comes in contact with the push-moving portion; a spring
portion arranged in the ¢ject member, and escaping the
engaging portion ifrom the card storing space and releasing
the engagement ol the engaging portion and the notch by
clastically deforming the spring portion; and a guide portion
arranged 1n the housing so as to allow the escape of the
engaging portion from the card storing space when the eject
member 1s located 1n the “first position”, and prevent the
escape of the engaging portion from the card storing space
when the eject member 1s located in the “second position”.

In accordance with this construction, the following opera-
tions and effects can be attained.

[ 1] A full lock state is attained in a state in which the card
1s completely mserted and the eject member 1s located 1n the
“second position” and the electrode portion 1s connected to
the mnput-output terminal. In this full lock state, the engaging
portion of the eject member 1s mserted into the notch of the
card, and the release of this engagement 1s prevented by the
guide portion, and no card can be pulled out even when
strong force 1s applied to the card. Accordingly, stability of
the electric connection 1s secured even when vibration 1s
applied to the side of a device. Further, the pulling-out of the
card performed 1n error by a user can be prevented.

| 2] When an eject operation 1s performed and the position
of the eject member 1s moved from the “second position™ to
the “first position™ by obtaining biasing force of the biasing
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means, the push-moving portion of the eject member abuts
on the end portion of the card 1n 1ts inserting direction, and
pushes out the card in the pulling-out direction. Thus, the
perfect inserting state of the card in the above [ 1]1s released.
At this time, since the 1nserting state of the engaging portion
into the notch of the card 1s maintained by the action of the
spring portion, the card 1s not forcibly ejected from the card
storing space, but 1s held 1n a position corresponding to the
“first position” of the eject member.

3] A half lock state in set when the eject member is
located 1n the “first position”. In this state, no card 1s pulled
out of the connector when the device 1s turned upside down
so as to downwardly direct this side of the housing and
vibration 1s caused approximately by a normal use. On the
other hand, the release of the engagement of the engaging
portion and the notch 1s allowed by the guide portion.
Accordingly, when pulling-out force stronger than the bias-
ing force of the spring portion 1s applied to the card as 1n the
pulling-out of the card performed by the user, etc., the
engagement of the engaging portion and the notch 1s
released by the elastic deformation of the spring portion so

that the card can be easily pulled out.

In the card connector of the present invention, the above
engaging portion and the above spring portion are preferably
integrally formed 1n the eject member.

The number of parts and manufacture cost/the number of
processes can be reduced by this construction.

In the card connector of the present invention, the above
eject member may be formed by synthetic resin.

The e¢ject member can be cheaply constructed by a small
process number and manufacture cost can be reduced by this
construction.

The present invention also resides 1n a card connector
comprising a housing for forming a card storing space for
inserting a card from an opening, and having an input-output
terminal corresponding to an electrode portion of the card;
an eject member able to be moved along nserting and pull-
ing directions of the card, and switched to a “first position™
and a “second position” located on the side far from the
opening i1n comparison with the “first position™; biasing
means for biasing the eject member in the card pulling-out
direction; a push-moving portion integrally formed in the
¢ject member, and able to abut on an end portion of the card
in 1ts iserting direction; an engaging portion arranged 1n the
eject member, and projected to the card storing space and
engaged with a notch formed 1n the card when the end por-
tion of the card 1n 1ts inserting direction comes 1n contact
with the push-moving portion; a spring portion arranged in
the eject member, and escaping the engaging portion from
the card storing space and releasing the engagement of the
engaging portion and the notch by elastically deforming the
spring portion; and a guide portion arranged 1n the housing
so as to allow the escape of the engaging portion from the
card storing space when the ¢ject member 1s located 1n the
“first position”, and prevent the escape of the engaging por-
tion from the card storing space when the eject member 1s
located 1n the “second position”; wherein at least the engag-
ing portion of the eject member 1s formed by the synthetic
resin, and the engaging portion 1s formed in a thick wall
shape.

In accordance with this construction, even when the card
1s pulled out 1n error by compulsory force 1n the full lock
state for connecting the card to the connector, plastic defor-
mation of the engaging portion 1s prevented so that durabil-
ity ol the eject member 1s excellent.

The present invention further resides 1n a card connector
comprising a housing for forming a card storing space for
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inserting a card from an opening, and having an imnput-output
terminal corresponding to an electrode portion of the card;
an eject member able to be moved along mserting and pull-
ing directions of the card, and switched to a “first position™
and a “second position” located on the side far from the
opening 1n comparison with the “first position”; biasing
means for biasing the eject member in the card pulling-out
direction; a push-moving portion integrally formed in the
¢ject member, and able to abut on an end portion of the card
in 1ts iserting direction; an engaging portion arranged 1n the
eject member, and projected to the card storing space and
engaged with a notch formed 1n the card when the end por-
tion of the card 1n its inserting direction comes in contact
with the push-moving portion; a spring portion arranged in
the eject member, and escaping the engaging portion from
the card storing space and releasing the engagement of the
engaging portion and the notch by elastically deforming the
spring portion; and a guide portion arranged 1n the housing
so as to allow the escape of the engaging portion from the
card storing space when the ¢ject member 1s located 1n the
“first position”, and prevent the escape of the engaging por-
tion from the card storing space when the eject member 1s
located 1n the “second position™; wherein the guide portion
1s constructed such that the engaging portion engaged with
the notch of the card can reduce a projecting amount to the
card storing space when the card 1s connected to the connec-
tor and the eject member 1s held 1n the “second position™ and
pulling-out force 1s applied to the card; and a regulating
portion able to prevent the displacement of the eject member
to the “first position” 1s formed 1n the guide portion when the
engaging portion of the e¢ject member located 1n the *“second
position” reduces the projecting amount to the card storing

space.

In accordance with this construction, when 1t 1s intended
that the card 1s forcibly pulled out 1n the full lock state for
connecting the card to the connector, the engaging portion
reduces the projecting amount to the card storing space, and
the regulating portion prevents the movement of the eject
member from the “second position™ to the “first position™ at
this time. Accordingly, the mistaken pulling-out of the card
1s reliably prevented, and situations such as the erasion of
stored contents of the card, etc. can be avoided. Further, 1t 1s
prevented that the engaging portion of the eject member 1s
broken by plastic deformation, and durability of the ¢ject
member 1s excellent.

Other and further objects, features and advantages of the
invention will appear more fully from the following descrip-
tion taken in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing the entire construc-
tion ol a connector in accordance with one embodiment
mode of the present invention and a card inserted into this
connector.

FIG. 2 1s a perspective view of the connector.
FIG. 3 1s a plan view of the connector.

FIG. 4 1s an enlarged side view showing the main portion
of a heart cam mechanism.

FIG. 5 1s a view showing a suitable for allowing/
preventing the escape ol an engaging portion 1n accordance
with the position of an eject plate, where FIG. 5A shows a
“first position” of the eject plate, and FIG. 3B shows a ““sec-
ond position” of the eject plate.

FIG. 6 1s a view showing a situation in which the card 1s
inserted nto the connector from FIG. 6 A to FI1G. 6B.

FIG. 7 1s a view showing a situation in which the card 1s
pushed-in subsequently to FIG. 6 and attains the states of a
half lock of FIG. 7C and a full lock of FIG. 7D.
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FIG. 8 1s a view showing a situation in which the card 1s
transierred from a card connecting state (full lock) of FIG.

8E to the state of a half lock of FIG. 8F.

FIG. 9 1s a view showing a situation in which the card 1s
pulled out from FIG. 9G to FIG. 9H subsequently to FIG. 8.

FIG. 10 1s a plan view showing a situation in which the

card 1s 1nserted into the connector of a second embodiment
mode 1n the order of FIGS. 10A, 10B, 10C and 10D.

FIG. 11 1s a side sectional view showing a situation in

which the card i1s inserted into the connector of a third
embodiment mode 1n order of FIGS. 11A, 11B, 11C and

11D.

FIG. 12 1s a view showing a construction for preventing
the mistaken pulling-out of the card in the tull lock state in
the first embodiment mode.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A card connector 1n accordance with one preferred
embodiment mode of the present invention will next be
explained with reference to the drawings.

In a first embodiment mode shown 1n FIG. 1, a card con-
nector 1 has a housing 3 for storing a card 2, and an ¢ject
mechanism 4 assembled mto the housing 3. The card 2 15 a
memory card used 1n a mobile electronic device such as a
digital camera, etc., and can record, e.g., image data photo-
graphed by the digital camera. Ten face-shaped electrode
portions 5 are arranged in parallel with each other on the
lower face of one end portion of this card 2 1n 1ts longitudinal
direction.

As shown 1n FIG. 2 as an enlarged view of the connector
1, an opening 6 1s formed in the housing 3, and a storing
space 31 of the card 2 1s formed within the housing 3. Thus
housing 3 has a lower side half portion 7 formed by synthetic
resin, and an upper side half portion 8 for covering the upper
face of this lower side half portion 7 and manufactured by a
metal. In FIGS. 1 and 2, for convenience of the 1llustration of
the internal space of the housing 3, the upper side half por-
tion 8 to be originally shown by a solid line 1s perspectively
illustrated by a chain line.

The lower side half portion 7 1s approximately formed 1n a
concave shape seen from the above opening 6 side. When the
card 2 1s mserted from the opening 6, the lower side half
portion 7 can guide the lower face of the card 2 and 1ts both
side edges.

An mput-output terminal 9 1s arranged on the deep side of
the lower side half portion 7, and 1s molded by bending an
clectrically conductive leat spring formed in an elongated
band shape. Then input-output terminals 9 are arranged cor-
respondingly to the above face-shaped electrode portions 5
of the card 2. When the card 2 1s perfectly inserted until the
interior of the housing 3, the input-output terminal 9 1s elec-
trically connected to the face-shaped electrode portion 5.

The eject mechanism 4 will be explained with reference to
FIG. 2 as an enlarged view of the connector 1 and FIG. 3 as a
plan view of the connector 1. This ¢ject mechanism 4 1s
constructed by an eject plate 16 (eject member) able to push
and move an end portion of the card 2 in its inserting
direction, a tension spring (biasing means) 17 for biasing the
eject plate 16 1n the pulling-out direction of the card 2, arod
18 having one end connected to the eject plate, a heart cam
19 engaged with the other end of the rod 18, and a leaf spring
20 for pressing an end portion of the rod 18 on the engaging
side of the heart cam 19.

The eject plate 16, the tension spring 17, the rod 18, the
heart cam 19 and the leaf spring 20 are arranged 1n an exten-
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sion portion 21 formed 1n a side portion of one side of the
lower side half portion 7 of the housing 3 (a side portion on
the right-hand side seen toward the opening 6 1n this
embodiment mode).

In the eject plate 16, a push-moving portion 16a i1s con-
structed by perpendicularly bending one end of an elongated
plate-shaped member having a uniform thickness and manu-
factured by a metal so as to be projected on the card storing
space 31 side. This push-moving portion 16a 1s arranged to
abut on the end portion of the card 2 1n 1ts inserting direction
and push and move the card 2 in the pulling-out direction
when an eject operation described later 1s performed.

An elongated guide wall 24 1s perpendicularly formed 1n
the lower side half portion 7 of the housing 3 such that the
longitudinal direction of the elongated guide wall 24 1s set
along the mserting and pulling-out directions of the card. A
thin support wall 25 1s perpendicularly formed along the

guide wall 24 at a small interval (an interval corresponding
to the thickness of the eject plate 16) from the guide wall 24
so that an intermediate portion of the eject plate 16 1s nipped
between the guide wall 24 and the support wall 25. Thus, the
eject plate 16 can be moved along the mserting and pulling-
out directions of the card while the eject plate 16 1s nipped
and supported between the guide wall 24 and the support

wall 25.

In an intermediate portion of the eject plate 16, a connect-
ing portion 16b having an L-shape formed by continuously
connecting a horizontal portion and a vertical portion 1s
formed 1n a shape transversally projected at the upper edge
of this mtermediate portion. This connecting portion 16b is
formed so as to detour the guide wall 24 from the upper side,
and a hole for engaging the above tension spring 17 and the
rod 18 1s formed 1n the vertical portion of this connecting
portion 16b.

One end of the tension spring 17 1s engaged with the
connecting portion 16b of the above eject plate 16, and the
other end 1s engaged with the engaging wall 23 arranged 1n
the extension portion 21 of the housing 3 so that the tension
spring 17 biases the eject plate 16 at any time 1n the pulling-
out direction of the card. A *“first position™ of the eject plate
16 described later 1s prescribed by making the above push-
moving portion 16a formed in the ¢ject plate 16 come in
contact with an end portion of the above support wall 25 as

shown 1n FIG. 3.

One end of the rod 18 transversally bent 1s engaged with
the connecting portion 16b of the above eject plate 16, and
the other end similarly transversally bent 1s engaged with the
heart cam 19 explained below.

As shown 1n FIG. 4 as an enlarged side view showing the
main portion of this heart cam 19, the heart cam 19 1s con-
structed by grooves in which a first point 19a, a first bending
point 19b, a second point 19¢ and a second bending point
19d are continuously formed approximately 1n a heart shape.
These grooves are formed in the side wall of the extension
portion 21 on the deep side of the housing. A step difference
and an inclination are suitably formed (not i1llustrated) 1n the
bottom portion of this cam groove. The tip of the rod 18 1s
transversally biased 1n the direction inserted into the groove
by the above leaf spring 20 arranged so as to cover the
groove, and comes 1n contact with the bottom portion of the
cam groove.

In this construction, when the eject plate 16 1s located 1n a
position (heremaiter called a “first position™) shown 1n FIG.
3, the tip of the rod 18 connected to the eject plate 16 1s
located at the first point 19a.

When the eject plate 16 1s pushed against the biasing force
of the tension spring 17 from this state 1n the mserting direc-
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tion of the card, the tip of the rod 18 connected to the eject
plate 16 1s moved as shown by an arrow A of FIG. 4, and
reaches the first bending portion 19b from the first point 19a.
When the push-moving force is released from this state, the
tip of the rod 18 1s moved as shown by an arrow B of FIG. 4,
and reaches the second point 19¢ and 1s engaged with this
second point 19¢. As this result, the eject plate 16 1s rested 1n
a position (a position on the side far from the opeming 6 1n
comparison with the above “first position” and 1s hereinafter
called a “second position”) on the side of the housing 3
deeper than the “first position” of FIG. 3.

When the ¢ject plate 16 located 1n this “second position”™
1s next further pushed and moved in the iserting direction of
the card, the tip of the rod 18 connected to the eject plate 16
reaches the second bending portion 19d from the second
point 19¢ as shown by an arrow C. The tip of the rod 18
moves the cam groove as shown by an arrow D by releasing
the pushing movement from this state, and the eject plate 16
applying the elastic force of the tension spring 17 thereto 1s
returned to the above “first position™.

Thus, the heart cam 19 can be held by switching the posi-
tion of the eject plate 16 connected to the cam through the
rod 18 to the “first position™ corresponding to the first point
19a and the “second position™ corresponding to the second
point 19c¢.

Thus, a rational method can be adopted by constructing,
the connector of a push-push type utilizing the heart cam 19
when the card once connected 1s pulled out. In this rational
method, [1] the card 1s slightly pushed in toward the deep
side of the housing by pushing the end portion of the card by
a finger 1n a state projected from the opening to the exterior,
and [2] the discharged card is pulled out by gripping this
card by this finger.

This method 1s very simple 1n comparison with the case of
the connector (a connector described 1n e.g., Japanese Patent
No. 3065310) of a construction having an eject button.
Namely, when the connected card 1s detached 1n the connec-
tor of the eject button type, [1] an operation (card eject
operation) for pushing-in the eject button normally arranged
by the side of an opening by a finger 1s performed, and [ 2] an
operation for gripping and pulling-out the end portion of the
card must be then performed, and fingers must be located 1n
two positions of the eject button and the card slightly sepa-
rated from each other. In contrast to this, in the connector of
the push-push type, the card eject operation can be per-
formed by slightly pushing-in the end portion of the card by
a finger. Accordingly, it 1s possible to then rapidly proceed to
an operation for gripping the card end portion. Therefore, a
smart card pulling-out method able to attain the object by a
small movement of the finger can be provided to a user.

Further, since no eject button 1s required in the above
connector of the push-push type, the number of parts can be
reduced and no space for assembling the eject button 1s
required so that the space can be suitably saved.

Further, 1n the connector of the eject button type, a con-
nector mounting device side 1s restricted 1n design by the
existence of this eject button. When the eject button 1s con-
versely preferentially arranged 1in the connector mounting
device to improve convenience at the time of the card
pulling-out operation of the user, etc., the degree of freedom
in the design of the connector 1s correspondingly reduced.
When 1t 1s mtended that the requirement of such an arrange-
ment of the ejection button 1s satisfied, the addition of a
special part 1s required and the occupying area of the con-
nector 1s increased. In contrast to these, there are no such
disadvantages 1n the connector of the push-push type.
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As shown 1n FIG. 3, the engaging portion 16c¢ projected to
the card storing space 31 from the side 1s constructed by
bending the end portion of the ¢ject plate 16 1n the card
pulling-out direction approximately in an L-shape. This
engaging portion 16c¢ 1s arranged to be engaged with a notch
(reference numeral 26 of FIG. 1) formed on one side face of
the card 2. When the card 2 is inserted into the connector 1
and 1ts end portion in the mserting direction comes in contact
with the push-moving portion 16a of the above eject plane
16, 1ts position relation 1s determined such that the engaging
portion 16c¢ 1s mserted into the above notch 26.

The ¢ject plate 16 1s formed by a metallic raw material
having a spring property, and a spring portion 16d able to be
clastically deformed 1s integrally formed in a portion
directed from an intermediate portion of the eject plate 16 to
the engaging portion 16¢ (FIG. 3).

As shown 1n the enlarged view of FIG. 5, the above guide
wall 24 (guide portion) formed on one side face of the gject
plate 16 1s shaved 1n a step shape as the guide wall 24
approaches the opening 6 side of the housing 3. Thus, an
escaping space S 1s formed between the guide wall 24 and
the eject plate 16.

When the eject plate 16 1s located 1n the above “first posi-
tion” 1n this construction, 1ts engaging portion 16¢ and the
spring portion 16d face the escaping space S as shown 1n
FIG. 5A. At this time, as shown by a chain line 1n this figure,
the engaging portion 16c can be escaped from the card stor-
ing space 31 to the side by elastically deforming the spring
portion 16d.

On the other hand, when the eject plate 16 1s located in the
above “second position”, its engaging portion 16c¢ and the
spring portion 16d go away from the opening 6. As a result,
as shown in FIG. 5B, the engaging portion 16¢ and the
spring portion 16d come in contact with the guide wall 24.
Accordingly, there 1s no room for the elastic deformation of
the spring portion 16d so that no engaging portion 16¢ can
be escaped from the card storing space 31.

As shown 1n the enlarged view of FIG. 5A, this engaging
portion 16c¢ 1s formed 1n a shape in which the engaging por-
tion 16c 1s projected 1nto the card storing space 31 at a slight
sharp angle (portion a) as the engaging portion 16c
approaches the opening 6, and the projecting amount 1is
reduced at a slight gentle angle (portion b) after the project-
ing amount 1s set to a maximum. Thus, when the card 2 1s
inserted, the engaging portion 16c¢ 1s easily escaped by the
action of the portion b so that the card 2 can be smoothly
inserted. In contrast to this, when the engaging portion 16c¢ 1s
engaged with the notch 26 of the card 2 as described later, 1t
1s considered that slightly large pulling-out force 1s required
to escape the engaging portion 16¢ by the action of the por-

tion a 1n releasing this engagement and pulling-out the card
2.

In the above construction, the connecting situation of the

card 2 to the connector 1 will be explained with reference to
FIGS. 6A and 6B and FIGS. 7C and 7D.

First, FIG. 6 A shows a state 1n which no card 2 1s inserted
at all. At this time, the position of the ¢ject plate 16 1s set to
the “first position” on the side close to the opening 6, and the
engaging portion 16¢ of the eject plate 16 1s projected
toward the card storing space 31.

FIG. 6B shows a state 1n which one portion of the card 2 1s
inserted into the card storing space from the opening 6. At
this time, a side edge of the card 2 abuts on the engaging
portion 16c projected toward the card storing space 31, but
the eject plate 16 1s set to the “first position™ as mentioned
above. Therelfore, the engaging portion 16¢ can be escaped
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as shown by a chain line of FIG. SA. Accordingly, as shown
in FIG. 6B, the engaging portion 16c¢ 1s escaped from the
card storing space 31 by eclastically deforming the spring
portion 16d so as to be pushed away on the side by the side
edge of the card 2 so that no engaging portion 16c obstructs
the 1nsertion of the card 2.

As shown 1n FIG. 7C, when the end portion of the card 2
in 1ts inserting direction abuts on the push-moving portion
16a of the eject plate 16 located 1n the “first position™, the
notch 26 of the above card 2 1s simultaneously located in the
position of the above engaging portion 16c, and the engag-
ing portion 16c¢ 1s again projected to the card storing space
31 by restoring force of the above spring portion 16d, and 1s

engaged with the notch 26.

This state of FIG. 7 1s a half lock state. Namely, the engag-
ing portion 16¢ and the notch 26 are engaged with each other
in the state of FIG. 7C. Accordingly, no card 2 1s pulled out
even when the connector 1 1s directed so as to downwardly
locate the opening 6, or vibration caused approximately by
the normal use of a device 1s applied to the card 2. In contrast
to this, the eject plate 16 1s set to the “first position™, and the
engagement of the engaging portion 16¢ and the notch 26
can be released by the elastic deformation of the spring por-
tion 16d. Accordingly, the card 2 can be easily pulled out it
pulling-out force stronger than the elastic force of the spring
portion 16d 1s applied to the card 2.

When the card 2 1s further pushed-in from the state of
FIG. 7C, the end portion of the card 2 in 1ts inserting direc-
tion pushes-in the push-moving portion 16a of the eject plate
16 on the deep side of the housing 3, and the entire eject
plate 16 1s moved 1n the direction separated from the open-
ing 6. At this time, the engaging state of the engaging portion
16¢ of the gject plate 16 and the notch 26 of the card 2 1s
maintained as 1t 1s.

When the eject plate 16 1s pushed-in, the tip of the rod 18
connected to the eject plate 16 1s moved from the first point
19a within the cam groove of the heart cam 19 as shown by
an arrow A ol FIG. 4, and reaches the first bending point 19b.
As the pushing-in force of the card 2 is released, the tip of
the rod 18 1s moved as shown by an arrow B of FIG. 4 and
reaches the second point 19¢ and 1s engaged with this second
point 19c¢.

As this result, as shown by FIG. 7D, the face-shaped elec-
trode portion 5 of the card 2 1s electrically connected to the
input-output terminal 9, and the e¢ject plate 16 1s held by the
above heart cam 19 1n the “second position”. Thus, the con-
nection of the card 2 1s completed.

This state of the FIG. 7D 1s a full lock state. Namely, in the
state of FIG. 7D, the engaging portion 16c and the notch 26
of the card 2 are engaged with each other, and the eject plate
16 1s located 1n the “second position”. Accordingly, since the
escapement of the engaging portion 16¢ from the card stor-
ing space 1s prevented by the guide wall 24 as shown 1n FIG.
5B, no engagement with the notch 26 can be released.

As shown 1n FIG. 7D, the engaging portion 16¢ and the
notch 26 are finally strongly engaged with each other (so as
not to be released) 1n a state 1n which the face-shaped elec-
trode portion 5 of the card 2 and the input-output terminal 9
are electrically connected to each other. As a result, an error
in the pulling-out of the card 2 is prevented, and the erasion
and damage of stored contents of the memory card can be
prevented.

As mentioned above, 1n this embodiment mode, the full
lock state is attained since [ 1] the eject plate 16 is held by the
heart cam mechanism 19 in the “second position™, and [2]
the engaging portion 16¢ of the eject plate 16 and the notch
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26 of the card 2 are engaged with each other and the release
of this engagement 1s prevented by the guide wall 24.

In other words, 1t can be said that the role of the full lock
of the card 2 1s also played by the heart cam mechanism 19
for switching the position of the eject member 16. Namely,
this construction 1s excellent since 1t 1s not necessary to par-
ticularly arrange a member for the full lock, and the number

of parts 1s not increased.

The pulling-out situation of the card 2 from the connector
1 will next be explained with reference to FIGS. 8E and 8F
and FIGS. 9G and 9H.

FIG. 8E 1s a view completely similar to FIG. 7D, and
shows a state 1n which the face-shaped electrode portion 5 of

the card 2 1s connected to the input-output terminal 9 and the
tull lock 1s set.

A user pushes-in the card 2 by a slight stroke to release
this connecting state. Thus, the eject plate 16 1s pushed by
the card 2, and the tip of the rod 18 connected to the eject
plate 16 reaches the second bending point 19d along an
arrow C from the second point 19c¢ of FIG. 4. As the
pushing-in force of the card 2 applied by the user 1s released,
the eject plate 16 1s moved from the “second position” to the
“first position” by receiving tensile force of the tension
spring 17 (at this time, the tip of the rod 18 1s moved from
the second bending portion 19d to the first point 19a as
shown by an arrow D). The card 2 1s pushed out by the
push-moving portion 16a of the eject plate 16 1n the card
pulling-out direction, and releases the electric connection of
the face-shaped electrode portion 5 and the input-output ter-
minal 9. This state 1s shown 1n FIG. 8F.

The engagement of the engaging portion 16c of the eject
plate 16 and the notch 26 of the card 2 1s also maintained
when the eject plate 16 1s pulled by the tensioning spring 17
and 1s moved from the “second position” of FIG. 8E to the
“first position” of FIG. 8F and the card 2 is pushed and
moved by the push-moving portion 16a. Accordingly, when
the eject plate 16 completes the movement to the “first posi-
tion” and 1s rested, 1t 1s also prevented that the card 2 1s
detached from the e¢ject plate 16 by inertial force and 1is
pulled out and ejected from the opening 6.

This state of FI1G. 8F 1s a half lock state. Namely, since the
engaging portion 16¢ and the notch 26 are engaged with
cach other, no card 2 1s pulled out even when the connector 1
1s directed so as to downwardly locate the opening 6 or
vibration caused approximately by the normal use of a
device 1s applied to the card 2. On the other hand, the eject
plate 16 1s set to the “first position”, and the engagement of
the engaging portion 16¢ and the notch 26 can be released at
this time by the elastic deformation of the spring portion 16d
as mentioned above. Accordingly, it the pulling-out force
stronger than the elastic force of the spring portion 16d 1s
applied to the card 2, the card 2 can be easily pulled out 1n

the order of FI1G. 8E, FIG. 9G and FIG. 9H.

The first embodiment mode 1s explained in the above
description, but the present imnvention 1s not limited to this
embodiment mode. For example, as shown by the following
second and third embodiment modes, the raw material of the
eject member 1s not limited to a metallic raw material.
Further, the position of the engaging portion 16c¢ of the ¢ject
plate 16 can be freely changed 1n accordance with a change
in the position of the notch 26 of the card 2.

FIG. 10 shows a card connector 11 1n accordance with the
second embodiment mode of the present invention. An eject
member 16 1s arranged along a side wall (guide portion) 24
on one side of the housing 3. Differing from the first embodi-
ment mode, this eject member 16 1s manufactured by syn-
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thetic resin (e.g., PBT, 6T nylon, etc.), and 1s constructed by
integrally forming a push-moving portion 16a, an engaging
portion 16c and a spring portion 16d able to be elastically
deformed. The eject member 16 1s constructed so as to be
clastically deformed and have a flexible property. The side
wall 24 1s shaved 1n a step shape, and an escaping space S for
escaping the engaging portion 16c from a card storing space
1s Tormed.

Similar to the above first embodiment mode, the heart
cam mechanism and the tension spring are connected to the
¢ject member 16 although this connection 1s not 1llustrated.
As this result, the eject member 16 can be held by switching,
the eject member 16 to a “first position™ on the side close to
the opening 6 of the housing 3, and a “second position™ on
the side far from the opening 6.

The 1nserting situation of the card into the connector in
this second embodiment mode 1s shown in the order of
FIGS. 10A, 10B, 10C and 10D. At this time, the operation
performed by the eject plate 16 1s completely similar to that
in the first embodiment mode. The state of FIG. 10C 1s a half
lock state in which the eject member 16 1s located 1n the
“first position”, and the notch 26 and the engaging portion
16c are engaged with each other, but this engagement can be
released. In this state, the card can be manually gripped and
casily pulled out. The state of FIG. 10D 1s a state in which
the card and the connector are electrically connected to each
other. At this time, this state 1s set to a full lock state in which
the eject member 16 1s located 1n the “second position™, and
no engaging portion 16c can be escaped by the side wall 24,
and no engagement ol the engaging portion 16¢c and the
notch 26 can be released.

The third embodiment mode shown 1n FIG. 11 1s a modi-
fied example of the above second embodiment mode. In this
third embodiment mode, the eject member 16 1s arranged in
a tloor portion (guide portion) 24 of the housing 3. The
engaging portion 16¢ of the e¢ject member 16 1s projected
from below (instead of from the side) with respect to the card
storing space 31, and can be engaged with the notch 26
formed on the floor portion side of the card. One portion of
the floor portion 24 1s opened and an escaping space S for
downwardly escaping the engaging portion 16¢ from the
card storing space 1s formed.

The 1nserting situation of the card into the connector in
this third embodiment mode 1s shown 1n the order of FIGS.
11A, 11B, 11C and 11D. At this time, the operation per-
formed by the eject member 16 1s completely similar to that
in each of the first and second embodiment modes. The state
of FIG. 11C 1s a half lock state 1n which the eject member 16
1s located 1n the “first position™, and the notch 26 and the
engaging portion 16¢ are arranged with each other. In this
state, the card can be manually gripped and easily pulled out.
The state of FIG. 11D 1s a state in which the card and the
connector are electrically connected to each other. At this
time, this state 1s a full lock state 1n which the ¢ject member
16 1s located 1n the “second position™, and no engaging por-
tion 16c can be escaped and no engagement of the engaging
portion 16¢ and the notch 26 can be released.

In the second and third embodiment modes, durability 1s
improved by forming the eject member 16 by a molded
product of synthetic resin 1n comparison with the above first
embodiment mode.

Namely, when the engaging portion 16c¢ of the eject mem-
ber 16 1s constructed by bending a metallic material as in the

first embodiment mode and a user compulsorily pulls the
card 2 in the full lock state of FIG. 7D, a strong bending
action 1s taken 1n a root portion of the engaging portion 16c¢

10

15

20

25

30

35

40

45

50

55

60

65

12

resisting this pulling. Therefore, there 1s a fear that the
engaging portion 16c¢ 1s plastically deformed and the card 2
1s pulled out 1n an extreme case. Otherwise, when no case 2
1s pulled out but the engaging portion 16c 1s plastically
deformed and broken, the projecting amount of the engaging
portion 16c¢ 1nto the card storing space 1s reduced so that the
holding force of the card 2 1n the half lock state of FIG. 7C 1s

reduced.

In contrast to this, 1in the second and third embodiment
modes, the engaging portion 16c of the ¢ject member 16 1s
constructed 1n a thick wall shape having a swollen wall.
Therefore, no extreme bending action 1s taken i1n the root
portion of the engaging portion 16c even when compulsory
pulling-out force 1s supplied to the card 2 1n e.g., the full lock
state of FIG. 1D. Accordingly, the card can be held with
force stronger than the compulsory pulling-out force even
when the card 2 1s compulsorily pulled out in this way.
Further, it 1s prevented that the e¢ject member 16 1s easily
plastically deformed. Accordingly, the life of a part 1s
extended and the card connector can resist the use for a long
period.

The above eflects can be similarly achieved by construct-
ing only a portion of the engaging portion 16c among the
eject member 16 by a molded product of synthetic resin, and
constructing the other portions (the spring portion 16d, the
push-moving portion 16a, etc.) by a metallic plate member.
Further, 11 the engaging portion 1s formed in a thick wall
shape, the effect of the improvement of durability of the
above eject member 1s similarly shown even in the card con-
nector of e.g., an eject button type using no heart cam
mechanism.

It 1s possible to adopt a construction able to reliably resist
the compulsory pulling-out of the user 1n the full lock state
by forming the shape of the guide wall 24 as shown 1n FIG.
12 even when the eject member 16 1s constructed by a metal-
lic raw material of a thin plate shape as 1n the above first
embodiment mode.

Namely, in this construction of FIG. 12, when the ¢ject
plate 16 1s located 1n the “second position”, a small clear-
ance g 1s formed between the engaging portion 16c¢ of the
eject plate 16 and the guide wall 24, and a projection 24a as a
regulating portion 1s arranged 1n the guide wall 24 1n a posi-
tion close to an end portion 16¢ of the engaging portion 16c.
The projecting amount of this projecting 24a 1s set to a small
amount such that the projection 24a and the end portion 16¢
of the engaging portion do not interfere with each other
when the eject member 16 1s moved by normally pulling and
inserting the card between the “first position” and the *“sec-
ond position”.

The action of this construction will be explained. FIG. 12
shows a state 1n which the card 2 is mserted and the above
tull lock 1s attained. At this time, the eject plate 16 1s held by
the heart cam mechanism 19 in the “second position”. When
compulsory pulling-out force 1s applied from this state to the
card 2 in error as shown by a thick arrow, the engaging
portion 16c 1s pushed 1n the card pulling-out direction by an
inner wall portion of the notch 26, and a portion 161 at a
bending point of the root of the engaging portion 16c 1s
clastically deformed. As this result, the engaging portion 16¢
1s displaced as shown by a chain line, and is escaped by a
small amount from the card storing space and 1ts projecting
amount 1s reduced. The end portion 16¢ of the engaging

portion 16¢ then comes 1n contact with the guide wall 24.

Accordingly, when the card 2 1s mtended to be further
pulled out from this state, the end portion 16¢ of the engag-
ing portion abuts on a side portion of the projection 24a, and
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prevents the movement of the eject plate 16 to the “first
position” (together with the above heart cam mechanism
19). As this result, the mistaken pulling-out of the card 2 1s
firmly prevented and the plastic deformation of the engaging
portion 16c¢ 1s also prevented so that durability 1s improved.

If the shape for arranging the regulating portion and the
clearance 1n the guide wall 1s formed, the effects of the pre-
vention of breakage of the engaging portion of the above
eject member and the improvement of force resisting the
compulsory pulling-out of the card are similarly attained
even 1n the card connector of e.g., the eject button type using
no heart cam mechanism.

In the second and third embodiment modes, since the eject
member 16 1s molded by synthetic resin, the cam groove of
the heart cam 19 can be also formed on the ¢ject member 16
side mstead of the housing 3 side. At this time, one end of the
above rod 18 i1s pivotally mounted to the housing 3 side, and
the other end 1s freely swung and 1s inserted into the cam
groove formed 1n the eject member 16.

In this case, a construction for swinging only the above
other end side of the rod 18 inserted into the cam groove by
the width of a forming area of the heart cam groove 1s
formed instead of the construction for displacing the entire
rod 18. Accordingly, 1t 1s possible to more precisely form a
construction for biasing the other end of the rod 18 by a leaf
spring 20 1n the insertion direction into the cam groove, and
the operation of the heart cam mechanism 19 can be more
stably performed.

In the above description, the three embodiment modes are
shown, but the push-moving portion 16a, the engaging por-
tion 16c and the spring portion 16d of the ¢ject plate 16 may
be separately formed instead of the mtegral formation. For
example, a portion abutting on the end portion of the card 1n
its mnserting direction may be constructed instead of the eject
plate similarly to the already known shider, etc. (disclosed in
¢.g., Japanese Patent Laid-Open No. 2001-195546 and Japa-
nese Patent No. 3083778). Further, a portion engaged with
the notch of the card may be formed by a metallic leaf
spring, and may be also formed by these connections.

The spring for giving the elastic force for discharging the
card 1s not limited to the tension spring, but may be also a
spring formed in a shape described 1n the above publica-
tions.

Further, 1n the above second and third embodiment
modes, the push-moving portion 16a of the eject member 16
1s constructed by molding synthetic resin 1n an L-shape.
However, the shape of the push-moving portion 16a is not
limited to this L-shape, but various shapes of the push-
moving portion 16a such as a triangular shape, etc. can be
adopted 11 the push-moving portion 16a can abut on the end
portion of the card 2 and can push and move this end portion.

What 1s claimed 1s:

1. A card connector comprising:

a housing for forming a card storing space for inserting a
card from an opening, and having an input-output ter-
minal corresponding to an electrode portion of the card;

an eject member able to be moved along inserting and
pulling directions of the card, and switched to a [“]first
position[”] and a [“]second position[’] located on the
side far from said opening in comparison with the
[““Ifirst position[”] by a heart cam mechanism;

biasing means for biasing the eject member 1n the card
pulling-out direction;
a push-moving portion integrally formed in said eject

member, and able to abut on an end portion of the card
in 1ts 1mserting direction;
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an engaging portion arranged 1n said eject member, and
projected to the card storing space and engaged with a
notch formed 1n the card when said end portion of the
card 1n 1ts 1nserting direction comes 1n contact with said
push-moving portion;

a spring portion arranged 1n said eject member, and escap-
ing said engaging portion from the card storing space
and releasing the engagement of said engaging portion
and said notch by elastically deforming the spring por-
tion; and

a guide portion arranged 1n said housing so as to allow the
escape of said engaging portion from the card storing
space when said eject member is located in the [*] first
position]’], and prevent the escape of said engaging
portion from the card storing space when the eject
member is located in the [“]second position[”].

2. A card connector according to claim 1, wherein said
engaging portion and said spring portion are integrally
formed 1n the eject member.

3. A card connector according to claim 1, wherein said
¢ject member 1s formed by synthetic resin.

4. A card connector comprising:

a housing for forming a card storing space for inserting a
card from an opening, and having an 1put-output ter-
minal corresponding to an electrode portion of the card;

an ¢ject member able to be moved along inserting and
pulling directions of the card, and switched to a [“]first
position[’] and a [“]second position[’] located on the
side far from said opening in comparison with the
[“Ifirst position]];

biasing means for biasing the eject member 1n the card
pulling-out direction;

a push-moving portion mtegrally formed 1n said eject
member, and able to abut on an end portion of the card
in 1ts inserting direction;

an engaging portion arranged 1n said eject member, and
projected to the card storing space and engaged with a
notch formed 1n the card when said end portion of the
card 1s 1ts mserting direction comes in contact with said
push-moving portion;

a spring portion arranged in said eject member, and escap-
ing said engaging portion from the card storing space
and releasing the engagement of said engaging portion
and said notch by elastically deforming the spring por-
tion; and

a guide portion arranged 1n said housing so as to allow the
escape of said engaging portion from the card storing
space when said eject member is located in the [“Jfirst
position[’], and prevent the escape of said engaging
portion from the card storing space when the eject
member is located in the [*“]second position][”]:

wherein at least the engaging portion of said eject member
1s formed by synthetic resin, and the engaging portion
1s formed 1n a thick wall shape.

5. A card connector comprising:

a housing for forming a card storing space for inserting a
card from an opening, and having an 1mput-output ter-
minal corresponding to an electrode portion of the card;

an ¢ject member able to be moved along inserting and
pulling directions of the card, and switched to a [“]first
position[’] and a [“]second position[’] located on the
side far from said opening in comparison with the
[““Ifirst position]]:

biasing means for biasing the eject member 1n the card
pulling-out direction;
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a push-moving portion integrally formed 1n said eject
member, and able to abut on an end portion of the card
1n 1ts 1mserting direction;

an engaging portion arranged 1n said eject member, and
projected to the card storing space and engaged with a
notch formed 1n the card when said end portion of the
card in 1ts inserting direction comes 1n contact with said
push-moving portion;

a spring portion arranged 1n said ¢ject member, and escap-
ing said engaging portion from the card storing space
and releasing the engagement of said engaging portion
and said notch by elastically deforming the spring por-
tion; and

a guide portion arranged 1n said housing so as to allow the
escape of said engaging portion from the card storing
space when said eject member is located in the [“Jfirst
position[’], and prevent the escape of said engaging
portion from the card storing space when the e¢ject
member is located in the [“]second position[”];

wherein said guide portion 1s constructed such that said
engaging portion engaged with said notch of the card
can reduce a projecting amount to the card storing
space when the card 1s connected to the connector and
the eject member is held in the [“]second position[”]
and pulling-out force 1s applied to the card; and

a regulating portion able to prevent the displacement of
the eject member to the [“]first position[”] is formed in
the guide portion when said engaging portion of the
eject member located in the [“]second position[”]
reduces the projecting amount to the card storing space.

6. A card connector according to claim 2, wherein said

¢ject member 1s formed by synthetic resin.

7. A card connector comprising:

a housing for forming a card stoving space for inserting a
card from an opening, and having an input-output ter-
minal corresponding to an electrode portion of the
card;

an eject member able to be moved along inserting and
pulling divections of the card, and switched to a first
position and a second position located on the side far
from said opening in comparison with the first position
by a heart cam mechanism;
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biasing means for biasing the eject member in the card
pulling-out divection,

a push-moving portion integrally formed in said eject
member, and able to abut on an end portion of the card
in its inserting direction;

an engaging portion arranged in said eject member, and
projected to the card storing space and engaged with a
notch formed in the card when said end portion of the
card in its inserting direction comes in contact with
said push-moving portion;

a guide portion arranged in said housing so as to allow
the escape of said engaging portion from the card stor-
ing space when said eject member is located in the first
position, and prevent the escape of said engaging por-
tion from the card storing space when the eject member
is located in the second position,

wherein the eject member is located in the second
position, an end portion of the engaging portion on the
side of the opening is in contact with the guide portion,
thereby preventing the escape of the engaging portion
from the card storing space.
8. A card comnnector according to claim 7, whervein said
eject member is formed by synthetic resin.
9. A card connector accorvding to claim 7, wherein said
engaging portion is integrally formed in the eject member.
10. A card connector according to claim 9 wherein said
eject member is formed by synthetic resin.
11. A card connector according to claim 7, wherein when
the eject member is located in the second position, the end

portion of the engaging portion on the side of the opening is

in contact with guide portion, across a whole width of the
end portion of the engaging portion with rvespect to a thick-
ness dirvection of the card, theveby preventing the escape of
the engaging portion from the card storing space.

12. A card connector according to claim 11, wherein said
eject member is formed by synthetic resin.

13. A card connector according to claim 11, wherein said
engaging portion is integrally formed in the eject member.

14. A card connector according to claim 13, wherein said
eject member is formed by synthetic resin.
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