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A card insertion slot in the card connector through which two
types of cards, large and small cards, can be selectively
installed in a card accommodation space include first and
second guideways in corresponding to the sizes of the cards.
The card connector includes first and second contacts, a lock
bracket configured to detect the width of the large card, an
actuator configured to be rotatable, and a partition member
including a partition plate configured to be movable. When
the large card is inserted into the card connector, the lock
bracket is moved from the first position to the second position.
When the large card is further fed into the card connector, the
actuator is rotated from the first position to the second posi-
tion, and the partition plate is moved from the first position to
the second position.
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CARD CONNECTOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Patent Application No. 2009-158094, filed Jul. 2, 2009,
which is hereby incorporated by reference herein in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a card connector in
which cards of different sizes can be installed through one
card insertion slot, and more specifically, to a card connector
in which an actuator configured to sort cards in accordance
with the sizes of the cards enables movement of a movable
plate configured to guide each card upward and downward.
[0004] 2. Description of the Related Art

[0005] Inconnection with electronic apparatuses and infor-
mation terminal apparatuses, card connectors are known in
which a card with a built-in integrated circuit (hereinafter
simply referred to as an “IC card”’) used as a CPU or a memory
is installed in order to enhance the functions of the electronic
apparatus. On the other hand, various types of IC cards for
installation in the card connector have emerged; the IC cards
vary in size, shape, and the positions where external contact
points are arranged. In association with the wide variety of
emerging IC cards, there has been a demand for a card con-
nector in which many types of IC cards can be installed.
[0006] Forexample, a card connector disclosed in Japanese
Patent Laid-Open No. 2001-135385 is used for IC cards hav-
ing different thicknesses but almost the same length and
including pads corresponding to external contact points and
the positions of which are the same for all the IC cards so as
to allow contacts to be shared by the different types of IC
cards. A card connector disclosed in Japanese Patent Laid-
Open No. 2004-193111 is used for IC cards which vary in
thickness, width, length, or pad position and in which con-
tacts are arranged in a card insertion direction depending on
the length of the IC card. A card connector disclosed in
Japanese Patent Laid-Open No. 2004-206963 is used for IC
cards which have different thicknesses and widths but almost
the same length and which vary in pad position.

[0007] The card connector proposed in Japanese Patent
Laid-Open No. 2004-206963 allows two types of IC cards
with different shapes to be selectively installed therein, and
includes an intervening partition plate configured to allow
each IC card to reliably contact corresponding contacts. The
card connector determines the size of the inserted IC card
(specifically, the width of the IC card) to allow the partition
plate to be actuated so that the IC card is guided to a prede-
termined position. The partition plate in the card connector
extends from a recognition means (specifically, a card guide)
for determining a difference in size among IC cards to an end
wall of a connector main body positioned opposite a card
insertion slot. Moreover, the card connector is configured
such that the two types of IC cards are both inserted into the
card connector in a normal insertion posture (in other words
the pads face downward).

[0008] When thetwo types of IC cards are thus inserted into
the card connector in the same posture, the contacts for the IC
card installed over the partition plate are arranged at the
midpoint of the height of the card connector. Thus, the con-
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tacts need to be accurately installed in order to provide a
desired electric contact pressure between the IC card and
contacts. Furthermore, the relationship between the partition
plate and the contacts arranged above and below the partition
plate contributes to limiting reduction of the overall height of
the card connector.

[0009] An object of the present invention is to provide a
card connector of a type including a partition plate configured
to enable two types of IC cards with different shapes to be
installed therein, thus allowing an appropriate electric contact
pressure to be exerted between each IC card and the corre-
sponding contacts. Furthermore, the card connector accord-
ing to the present invention allows a reduction in the height of
the card connector.

SUMMARY OF THE INVENTION

[0010] To accomplish the above-described object, the
present invention provides a card connector in which a base
member and a cover member form a card accommodation
space with a card insertion slot and in which two types of
cards, a large card and a small card, are capable of being
selectively installed in the card accommodation space, the
card insertion slot including paired first guideways along
which the large card is guided and paired second guideways
along which the small card is guided, the card connector
including a plurality of contacts including a plurality of first
contacts for the large card which include contact points
arranged so as to face downward in the card accommodation
space and a plurality of second contacts for the small card
which include contact points arranged so as to face upward in
the card accommodation space, paired lock brackets config-
ured to detect the width of the large card provided in the first
guideways to move from a first position to a second position,
anactuator configured to engage with the paired lock brackets
and to be rotatable from the first position to the second posi-
tion, the actuator including at least an engagement portion
and a passage opening through which the small card is
capable of passing, and a partition member including a par-
tition plate configured to be movable from the first position to
the second position and a driving piece configured to engage
with the engagement portion, the partition member sorting
the inserted large and small cards to an upper part and a lower
part, respectively, of the card accommodation space, wherein
when the large card is inserted into the card connector with an
external contact oriented upward, the lock bracket is moved
from the first position to the second position to enable the
actuator to be rotated, and when the large card is further fed
into the card connector, the actuator is rotated from the first
position to the second position to move the partition plate
from the first position to the second position, thus allowing
the large card to be guided to the upper part of the card
accommodation space.

[0011] According to the present invention, preferably, a
pair of the engagement portions is formed on the actuator, and
a pair of the driving pieces configured to engage with the
respective paired engagement portions is formed on the par-
tition plate.

[0012] Furthermore, according to the present invention, the
engagement portion preferably includes a recess portion
formed therein and with which the driving piece is engaged.
[0013] Moreover, in the card connector according to the
present invention, preferably, the partition member is mov-
able to a third position, and includes paired elongate spring
receiving portions on respective opposite sides of the parti-



US 2011/0003499 Al

tion plate, and the partition plate is biased to the first position
by paired pushup springs provided on the base member and
corresponding to the paired elongate spring receiving por-
tions.

[0014] Additionally, in the card connector according to the
present invention, the partition member further includes a
vertical guide piece and at least paired regulation pieces so as
to allow the partition plate to be guided upward and down-
ward and to allow elevation of partition plate to be regulated.
[0015] Inthecard connectoraccording to the present inven-
tion, the second contact and the paired pushup springs may be
formed as inserts embedded in the base member.

[0016] The present invention includes a lock bracket and a
actuator to allow two types of cards, large and small cards, to
be prevented from being incorrectly inserted. Furthermore, a
partition member moves upward and downward to allow the
two types of cards, the large and small cards, to be reliably
sorted. Additionally, the height of the card connector can be
reduced. Moreover, the present invention allows cards to be
inserted into the card connector both in a normal state and in
a reverse state. This allows the contacts to be significantly
displaced so as to reliably achieve electric contact, and
enables a reduction in the height of the card connector. Fur-
thermore, the present invention utilizes the rotation of the
actuator to move the partition member. This enables a reduc-
tion in the number of components required, and allows the
configuration of the card sorting mechanism to be simplified.
Moreover, the present invention uses, pushup springs to bias
the partition member upward and provides the vertical guide
piece and the regulation pieces. This enables the partition
member to be reliably moved upward and downward and
allows the electric contact between each of the large and small
cards and the corresponding contacts to be ensured.

[0017] Further features of the present invention will
become apparent from the following description of the exem-
plary embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a perspective view of a card connector
according to the present invention;

[0019] FIG. 2 is a perspective view of the card connector
shown in FIG. 1 and from which a cover member has been
removed;

[0020] FIG.3Aisatop view ofthe card connector shown in
FIG. 1;
[0021] FIG. 3B is a sectional view taken along line I1IB-

1IB in FIG. 3A;

[0022] FIG. 4is atop view of the card connector in FIG. 2;
[0023] FIG. 5A is a perspective view of a partition plate
used for the card connector in FIG. 1;

[0024] FIG. 5B is a top view of the partition plate shown in
FIG. 5A;
[0025] FIG. 6A is a top view of the card connector in which

an [C card has come into contact with lock brackets to cancel
a locked state and from which the cover member has been
removed as in the case of FIG. 4;

[0026] FIG. 6B is a sectional view taken along line VIB-
VIB in FIG. 6A,;

[0027] FIG. 7A is a top view similar to FIG. 6A, showing
the card connector in which the actuator is rotating;

[0028] FIG. 7B is a sectional view taken along line VIIB-
VIIB in FIG. 7A;

[0029] FIG. 7C is a sectional view taken along line VIIC-
VIIC in FIG. 7A;
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[0030] FIG. 8A is a top view similar to FIG. 6A, showing
the card connector in which the actuator has finished rotating,
with the tip portion of the IC card starting to climb onto the
partition plate;

[0031] FIG. 8B is a sectional view taken along line VIIIB-
VIIIB in FIG. 8A,

[0032] FIG. 9is a sectional view similar to FIG. 8B, show-
ing the card connector in which the tip of the IC card has come
into abutting contact with a front wall;

[0033] FIG. 10is asectional view similar to FIG. 8B, show-
ing the card connector in which the IC card has been com-
pletely installed in the card connector;

[0034] FIG. 11A is a top view similar to FIG. 3A, showing
the card connector in which the IC card has been placed under
the partition plate;

[0035] FIG. 11B is a sectional view taken along line XIB-
XIB in FIG. 11A;

[0036] FIG. 12 is a sectional view similar to FIG. 11B,
showing the card connector in which the tip of the IC card has
come into abutting contact with the front wall;

[0037] FIG. 13 is a sectional view similar to FIG. 11B,
showing the card connector in which the IC card has been
completely installed in the card connector;

[0038] FIG. 14Aisatop view of aninsert embedded in base
member; and

[0039] FIG. 14B is a side view of the insert shown in FIG.
14A.

DESCRIPTION OF THE EMBODIMENTS

[0040] A preferred embodiment of the present invention
will be described below with reference to FIG. 1 to FIG. 14.
[0041] First, the configuration of a card connector will be
described. FIG. 1 is a perspective view of the card connector
according to the present invention. FIG. 2 is a perspective
view of the card connector from which a cover member has
been removed. FIG. 3A is a top view of the card connector
shown in FIG. 1. FIG. 3B is a sectional view taken along line
IIIB-IIIB in FIG. 3A. FIG. 4 is a top view of the card connec-
tor. FIG. 5A is a perspective view of a partition plate used for
the card connector. FIG. 5B is a top view of the partition plate
shown in FIG. 5A. FIG. 14A is atop view of an insert embed-
ded in a base member. FIG. 14B is a side view of the insert
shown in FIG. 14A.

[0042] Inthedescription below, the terms “left” and “right”
refer to the +x direction and —x direction, respectively, in the
coordinate system shown in FIGS. 1 and 2. The terms “front”
and “rear” refer to the +y direction and -y direction, respec-
tively, shown in FIG. 1. The terms “upward” and “downward”
refer to the +z direction and -z direction, respectively, shown
in FIG. 1.

[0043] The card connector according to the present inven-
tion is such that two types of IC cards 200 and 300 (see FIGS.
6A and 6B and FIGS. 11A and 11B) with different sizes (for
example, different thicknesses or widths) can be selectively
installed in the card connector 1. One of the IC cards used in
the present embodiment, the IC card (hereinafter simply
referred to as the “large card”) 200, is, for example, an SD
(Secure Digital) card, which is wide and thick. The other IC
card, the IC card (hereinafter simply referred to as the “small
card”) 300, is, for example, a Memory Stick Duo (registered
trade mark) or Memory Stick PRO-HG Duo, which is nar-
rower and thinner than the large card. However, the IC cards



US 2011/0003499 Al

used are not limited to those described above. The two types
of IC cards 200 and 300 have only to vary at least in width and
pad arrangement.

[0044] In the present embodiment, the large card 200 is an
IC card with a wide upper portion 201 and a narrow lower
portion 202 and thus both the left and right sides have a
stepped shape. In the present embodiment, as shown in FIG.
6A to FIG. 10, the large card 200 is installed in the card
connector 1 in a reverse state, in which a surface of the large
card 200, on which pads 203 serving as external contacts are
formed, faces upward (in other words, the large card 200 is
turned upside down). On the other hand, the small card 300 is
an ID card with an upper portion and a lower portion narrower
than the upper and lower portions 201 and 202, respectively,
of the large card 200. In the present embodiment, the small
card is installed in the card connector 1 in a normal state in
which a surface of the small card, on which pads (not shown
in the drawings) serving as external contacts are formed, is
oriented downward.

[0045] The card connector 1 generally includes a base
member 10, a cover member 20, a partition member 40, a lock
bracket 50, an actuator 60, a plurality of contacts 80 and 90,
and an ejector mechanism 100. In the present embodiment,
the card connector 1 may further include a write protect
switch 70 and a card recognition switch 120.

[0046] The cover member 20 generally includes a top plate
21, a right side wall 22, and a left side wall 23 and has a
substantially inverted-U vertical cross section. The cover
member 20 is formed by using press working to punch and
bend a thin metal plate. A plurality of mounting holes 24 are
formed in each of the right and left side walls 22 and 23 of the
cover member 20. The mounting holes 24 engage with cor-
responding projections 19 formed on each of a right side wall
13 and a left side wall 14 of a base member 10 described
below, to form the card connector 1. That is, as shown in FIG.
1, the cover member 20 is laid on top of the base member 10
to form an IC card accommodation space with a card insertion
slot 5 that is open backward.

[0047] The base member 10 includes a bottom wall 11, a
front wall 12, and the right and left side walls 13 and 14, and
is shaped generally like a box. The base member 10 is formed
of plastic, which is electrically insulated. Furthermore, a
metal insert 30 described below (see FIGS. 14A and 14B) is
embedded in the bottom wall 11 of the base member 10 by
insert molding. As described above, the base member 10 is
laid on bottom of the cover member 20 to form the IC card
accommodation space. The IC card accommodation space
includes the IC card insertion slot 5 that is open backward.
[0048] A plurality of through-holes 12a penetrating the
front wall 12 in a front-rear direction is formed in the upper
part of the front wall 12 of the base member 10. A plurality of
first contacts 80 corresponding to the respective pads on the
large card 200 are pressed in the respective through-holes
12a. Thus, the plurality of first contacts 80 are supported, like
cantilevers, by the front wall 12 so that respective contact
points 81 can be displaced upward and downward. The con-
tact points 81 projecting from the contacts 80 and shaped like
circular arcs are supported so that the circular arc projecting
portions are directed downward.

[0049] Paired guideways are formed in the right and left
side walls 13 and 14, respectively, so that the two types of IC
cards with different widths are guided along the guideways
into the card accommodation space. In the present embodi-
ment, an upper-stage guideway 15, a middle-stage guideway
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16, and a lower-stage guideway 17 are formed on a side of
each of the right and left side walls 13 and 14 which faces the
card accommodation space; the paired upper-stage guide-
ways 15, the paired middle-stage guideways 16, and the
paired lower-stage guideways 17 are formed in the right and
left side walls 13 and 14, respectively. The upper-stage guide-
way 15, the middle-stage guideway 16, and the lower-stage
guideway 17 are each perpendicular to the bottom wall 11 and
are formed parallel to one another. The two adjacent guide-
ways form a step.

[0050] The paired upper-stage guideways 15 formed in the
right and left side walls 13 and 14, respectively, each have
almost the same width as or a slightly larger width than that of
the lower portion 202 of the large card 200. Similarly, the
paired middle-stage guideways 16 each have almost the same
width as or a slightly larger width than that of the upper
portion 201 of the large card 200. The paired lower-stage
guideways 17 each have almost the same width as or a slightly
larger width than that of the small card. That is, the upper-
stage guideway 15 and the middle-stage guideway 16 corre-
spond to a first guideway along which the large card 200 in the
reverse state is guided. The lower-stage guideway 17 corre-
sponds to a second guideway along which the small card 300
is guided.

[0051] Paired lock brackets 50 are provided behind the
right and left side walls 13 and 14, respectively, of the base
member 10. In the present embodiment, the paired lock
brackets 50 are arranged in respective rear accommodation
grooves 13a and 14a formed in the rear parts of the right and
left side walls 13 and 14, respectively, so as to lie laterally
symmetrically opposite each other (the rear accommodation
grooves 13a and 14q are formed closer to the card insertion
slot 5).

[0052] The paired lock brackets 50 have the same shape.
Here, the right lock bracket 50 located in the rear accommo-
dation groove 13a of the right side wall 13 will be described.
Description of the left lock bracket 50 located in the rear
accommodation groove 14a of the left side wall 14 is omitted.
[0053] The lock bracket 50 includes an elastic deformation
piece 51 located on a card accommodation space side (inner
side) of the rear accommodation groove 134 and a fixed piece
53 located on a side (outer side) far from the card accommo-
dation space. The elastic deformation piece 51 and the fixed
piece 53 are parallel to each other and are coupled to each
other at the rear parts thereof so as to generally have a sub-
stantially U-shaped horizontal cross section. A contact por-
tion 52 is provided near the rear part of the elastic deformation
piece 51 which is coupled to the fixed piece 53; the contact
portion 52 projects into the card accommodation space
through an opening 16a formed in the middle-stage guideway
16 of the right side wall 13 near the card insertion slot 5. An
opening 54 to be engaged with a projecting pin 62 (63) of an
actuator 60 described below is formed on a front free end side
of the elastic deformation piece 51. Specifically, the lock
bracket 50 is formed by using press working to punch a thin
metal plate to obtain an elongate plate and then to fold the
elongate plate. The lock bracket 50 is supported in the rear
accommodation groove 13a of the left side wall 13 by using
an appropriate technique to fix the fixed piece 53 in the rear
accommodation groove 13a of the left side wall 13 (in the
present embodiment, pressing the fixed piece 53 in a prede-
termined recessed groove). The rear accommodation groove
134 is formed such that the groove 13a as a whole commu-
nicates with the card accommodation space, within an area of
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the groove 13a located in front of a part thereof corresponding
to the opening 54 in the elastic deformation piece 51 and
extending to a partition wall 135. Thus, the paired upper-stage
guideways 15, the paired middle-stage guideways 16, and the
paired lower-stage guideways 17 extend from the card inser-
tion slot 5 to a position immediately in front of the part of the
rear accommodation groove 13a corresponding to the open-
ing 54 in the elastic deformation piece 51.

[0054] Whenthe pairedlock brackets 50 are assembled into
the card connector 1, in other words, when the large card 200
is not installed in the card connector 200, the paired lock
brackets 50 are placed in a first portion where paired contact
portions 52 of the paired elastic deformation pieces 51 are
closed as shown in FIG. 4. With the paired lock brackets 50
thus arranged, when the upper portion 201 of the large card
200 is guided along the paired middle-stage guideways 16,
the paired contact portions 52 are pushed out from the card
accommodation space by the large card 200. That is, the
paired lock brackets 50 move to a second position where the
paired contact portions 52 are open. The exit (push-out) of the
paired contact portions 52 from the card accommodation
space causes the paired elastic deformation pieces 51 to be
displaced so as to laterally open the front free ends of the
paired elastic deformation pieces 51. Then, the projecting
pins 62 of the actuator 60 are removed from the openings 54
formed at the front free ends of the paired elastic deformation
pieces 51. This enables the actuator 60 to move pivotally.
[0055] A front accommodation groove 13¢ is formed, via
the partition wall 135, in front of the rear accommodation
groove 13a in the left side wall 13 of the base member 10. The
write protect switch 70 and card recognition switch 120 both
formed to partly project into the card accommodation space
are arranged in the front accommodation groove 13c¢ in the
left side wall 13.

[0056] A front accommodation groove 14c¢ is formed, via
the partition wall 145, in front of the rear accommodation
groove 14a in the right side wall 14. The eject mechanism 100
is located in the front accommodation groove 14c¢ in the right
side wall 14 to assist discharging the IC card 200 or 300
installed in the card accommodation space.

[0057] The eject mechanism 100 according to the present
embodiment is of'a conventional, well-known push-push type
and will be described in brief. In the present embodiment, the
eject mechanism 100 generally includes a swinging arm 101,
an eject member 104, a card abutting member 105, and a
compression coil spring 107.

[0058] The swingarm 101 included in the eject mechanism
100 functions as a cam follower with one end swingably
supported by the partition wall 145 and the other end guided
through a cam groove 103 formed in the eject member 104. As
shown in FIG. 4, a heart cam 102 and a cam groove 103 are
formed on the top surface of the eject member 104. The eject
member 104 is accommodated in the front accommodation
groove 14¢ formed in front of the partition wall 145 of the
right side wall 14, so as to move slidably forward and rear-
ward through the front accommodation groove 14¢. Thus, the
front accommodation groove 14¢ in the right side wall 14 is
longer than the eject member 104. The card abutting member
105 is coupled to the eject member 104 and formed so as to
project into the card accommodation space. At least a part of
the card abutting member 105 is formed so as to able to come
into abutting contact with the front end of the installed IC card
200 or 300 and to move forward and rearward together with
the eject member 104. In the present embodiment, the card
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abutting member 105 is located so as to be movable forward
and rearward, when assembled into the card connector, on the
left spring receiving portion 43 of the elongate paired spring
receiving portions formed lower than a partition plate 41 of
the partition member 40 described below. Furthermore, the
card abutting member 105 includes a groove extending in the
front-rear direction and formed in a part thereof correspond-
ing to the contacts 80 so as to prevent forward and rearward
movement of the card abutting member 105 from being hin-
dered. Furthermore, in the front accommodation groove 14¢
in the right side wall 14 in which the eject member 104 is
accommodated, at least a part of the front accommodation
groove 14¢ in which the coupling member 105 moves forward
and rearward is preferably formed so as to communicate with
the card accommodation space. The compression coil spring
107 is located in the front of the front accommodation groove
14c in the right side wall 14 to bias the eject member 104
rearward. The functions and advantages of the eject mecha-
nism 100 are well known and will thus not described below.

[0059] The plurality of second contacts 90 corresponding
to the respective plural pads on the small card 300 are sup-
ported like cantilevers in front of the bottom wall 11 of the
base member 10. In the present embodiment, the plurality of
second contacts 90 are formed as inserts 30, as shown in
FIGS. 14A and 14B. The second contacts 90 are insert-
molded when the base member 10 is manufactured so that a
predetermined part of each of the second contacts 90 is
embedded in the bottom wall 11. In the present embodiment,
the second contacts 90 are arranged in a front row and a rear
row corresponding to the arrangement of the pads on the
small card 300 as shown in FIGS. 14A and 14B. In FIG. 14B,
reference numeral 90a denotes contacts arranged in the front
row. Reference numeral 905 denotes contacts arranged in the
rear row. The plurality of second contacts 90a and 905
arranged in the front and rear rows, respectively, are sup-
ported like cantilevers such that contact points 91a and 915 of
the second contacts 90a and 905 can be displaced upward and
downward (see FIG. 3B). To increase the amount by which
the contact points 91a and 915 of the contacts 90a and 905 are
displaced, the bottom wall 11 includes openings penetrating
the bottom wall 11 and formed in the respective areas thereof
corresponding to respective parts of the contacts 90 and 905
supported like cantilevers. Furthermore, the contact points
91a and 915 of the contacts 90a and 905 formed so as to
project like circular arcs are supported so that the circular arc
projecting portions are directed upward.

[0060] Each of the inserts 30 embedded in the bottom wall
11 of the base member 10 includes paired pushup springs 31
and 32 formed on the respective laterally opposite sides of the
second contact 90 to support the partition member 40
described below so that the partition member 40 is directed
upward. Since the pushup springs 31 and 32 support the
partition member 40 in such a way that the partition member
40 is directed upward, the inserted small card 300 is prevented
from interfering with the rear end of' the partition member 40.
Contact point portions of the pushup springs 31 and 32 which
come into abutting contact with the partition member 40 are
preferably positioned in front of paired driving pieces 44 and
45 described below and behind the contact points of the
contacts (the contact point portions are located closer to the
insertion slot 5 than the contact points). Thus, for example,
the actuator 60 can reliably lower the partition member 40 and
assuredly prevent the small card 300 from interfering with the
rear end of the partition member 40. Moreover, the pushup
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springs 31 and 32 can be prevented from interfering with the
actuator 60. Furthermore, paired pressure springs 33 and 34
are formed behind the second contacts 90 and on the respec-
tive laterally opposite sides thereof to prevent the small card
300 from popping out when the small card 300 is removed
from the card connector 1. The pushup springs 31 and 32 and
the pressure springs 33 and 34 are fixed to predetermined
positions on the bottom wall 11 by insert molding and sup-
ported on the bottom wall 11 like cantilevers similarly to the
second contacts 90.

[0061] Each of the inserts 30 is integrally formed by using
press working to punch a thin metal plate so as to form the
plurality of second contacts 90 (90a and 904), the pushup
springs 31 and 32, and the pressure springs 33 and 34 on the
thin metal plate. However, after the insert molding, for
example, as shown in FIGS. 14A and 14B, predetermined
parts of the insert 30 are cut such that the contacts, the pushup
springs, and the pressure springs can function independently.

[0062] Now, the partition member 40 will be described,
which is configured to sort the installed IC card (in the present
embodiment, the large card 200 or the small card 300) to the
different areas. The partition member 40 has the function of
sorting the installed IC card to the different areas and reliably
holding the installed IC card. That is, the IC card installed
over the partition member 40 is firmly sandwiched between
the cover member 20 and the partition member 40. The IC
card installed under the partition member 40 is firmly sand-
wiched between the partition member 40 and the base mem-
ber 10. This ensures a contact pressure required for the elec-
tric contact between each of the IC card and the contacts. The
partition member 40 is shown in FIGS. 5A and 5B in detail.

[0063] The partition member 40 includes the partition plate
41, the elongate paired spring receiving portions 42 and 43,
the paired driving pieces 44 and 45, and paired regulation
pieces 46 and 47. The partition member 40 moves upward and
downward in a part of the card accommodation space located
in front of a line joining the partition walls 136 and 145 of the
right and left side walls 13 and 14. The partition member 40
thus allows the IC cards with different sizes to be sorted and
guided to an upper area and a lower area, respectively, in the
card accommodation space.

[0064] The partition plate 41 is flat and is placed, when
assembled into the card connector 1, in a first position that
traverses the card accommodation space as shown in FIGS. 2,
3B, and 4. In this case, the partition plate 41 is preferably
located such that the height of the bottom surface of the
partition plate 41 from the bottom wall 11 is almost the same
as the thickness of the small card 300. In the present embodi-
ment, the partition plate 41 is provided higher than the paired
spring receiving sections 42 and 43. This configuration allows
the small card 300 to be guided along a vertical step portion
connecting the opposite sides of the partition plate 41 to the
respective paired spring receiving portions 42 and 43. Thus,
the width of the partition plate 41 is the same as that of the
small card 300. Furthermore, since the partition plate 41 is
located higher than the paired spring receiving portions 42
and 43, the card abutting member 105 of the eject mechanism
100 can come into abutting contact with the small card 300.
This enables the eject mechanism 100 to be shared by the
large and small cards. To avoid interfering with the first and
second contacts 80 and 90 and the eject mechanism 100 even
when moved upward or downward, the partition plate 41 is
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appropriately shaped such that, for example, a substantially
rectangular front cutout 41a is formed in the partition plate
41.

[0065] The elongate paired spring receiving portions 42
and 43 are provided on the respective laterally opposite sides
of the partition plate 41 so as to lie opposite the respective
paired pushup springs 31 and 32 provided on the bottom wall
11 of the base member 10 when assembled into the card
connector. Thus, the paired spring receiving portions 42 and
43 are biased upward by the respective paired pushup springs
31 and 32. As a result, the partition member 40 is normally
placed in a first position where the partition member 40 is
pushed upward. In the present embodiment, as described
above, the paired spring receiving portions 42 and 43 are
provided lower than the partition plate 41. The sum of the
length of the partition plate 41 and the length of the paired
spring receiving portions 42 and 43 provided on the respec-
tive laterally opposite sides of the partition plate 41, that is,
the width of the partition member 40, is set almost equal to the
width of the large card 200.

[0066] Vertical guide pieces 42a,42b, and 43a are provided
outside and orthogonally to the respective elongate paired
spring receiving portions 42 and 43. The vertical guide pieces
42a,42b, and 43a are provided at appropriate positions along
the elongate paired spring receiving portions 42 and 43 in the
front-rear direction. The vertical guide pieces 42a, 425, and
43a move along the inner wall surfaces (which face the card
accommodation space) of the right side wall 13 and left side
wall 14 of the base member 10 to guide the partition member
40 upward and downward. The upward movement of the
partition member 40 and thus the partition plate 41 can be
regulated using the vertical guide pieces 42a, 425, and 43a
with the respective heights appropriately set, in combination
with the paired regulation pieces 46 and 47 described below.
That is, the vertical guide pieces 42a, 42b, and 43a and the
paired regulation pieces 46 and 47 regulate such that the
partition plate 41 does not move up above the first position
where the height of the partition plate 41 is the same as the
thickness of the small card.

[0067] The paired driving pieces 44 and 45 are provided at
the rear ends of the respective elongate paired receiving por-
tions 42 and 43 so as to extend rearward from the rear ends.
The paired driving pieces 44 and 45 extend from the rear ends
of'the elongate paired spring receiving portions 42 and 43 by
a predetermined length. Thus, when the actuator 60 moves
pivotally, the paired driving pieces 44 and 45 can engage with
engaging recess portions 64a and 65a formed on the respec-
tive opposite sides of the actuator 60 as paired engagement
portions. As the actuator 60 rotates, the driving pieces 44 and
45 come into engagement with the respective paired engaging
recess portions 64a and 65a of the actuator 60. Then, further
rotation of the actuator 60 causes the paired driving pieces 44
and 45 to be pushed down against the bias force of the pushup
springs 31 and 32. Thus, the partition plate 41 is tilted such
that the rear part of the partition plate 41 is lower than the front
part thereof (second position). Hence, upon reaching the rear
end of the partition plate 41, the large card 200 can be guided
onto the top surface of the partition plate 41. Thereafter, the
large card 200 is also guided through the card accommodation
space along the vertical guide pieces 42a, 42b, and 43a. The
large card 200 pushes down the whole partition member 40,
which thus moves to a third position where the partition
member 40 is parallel to the bottom wall 11. The present
invention is not limited to the paired driving pieces. For
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example, the driving piece may extend rearward from the rear
end of a central part of the partition plate 41. In this case, an
engagement portion may be provided on the actuator corre-
sponding to the position of the driving piece; a single engage-
ment portion may be provided in a central part of the actuator.
However, the paired driving pieces are preferably provided on
the respective opposite sides of the actuator because this
configuration enables the partition member 40 to be uni-
formly pushed down without being laterally tilted.

[0068] The paired regulation pieces 46 and 47 extend
upward from the front ends of the respective elongate paired
spring receiving portions 42. The paired regulation pieces 46
and 47 are bent orthogonally to the elongate paired spring
receiving portions 42. The paired regulation pieces 46 and 47
come into abutting contact with, for example, the inner wall
surface (which faces the card accommodation space) of the
front wall 12 to place the partition plate 41 and the paired
driving pieces 44 and 45 at predetermined positions in the
card accommodation space. Furthermore, the paired regula-
tion pieces 46 and 47 move along the inner wall surface of the
front wall 12 to guide the partition member 40 upward and
downward, while regulating the upward movement of the
partition member 40.

[0069] Subsequently, the actuator 60 will be described,
which inhibits insertion of IC cards different from the large
card and which, when the large card is inserted into the card
connector, tilts the partition member 40 to guide the large card
to a predetermined position in the card accommodation space.
[0070] The actuator 60 includes a shutter portion 61, paired
projecting pins 62 and 63, paired leg portions 64, and paired
rotating shafts 67 and 68. The actuator 60 is located across the
card accommodation space so as to be rotatable in the card
accommodation space. Furthermore, the actuator 60 includes
a passage opening formed by the shutter portion 61 and the
paired leg portions 64 and 65 and having a substantially
rectangular vertical cross section. The small card 300 can pass
through the passage opening 66.

[0071] When the IC card is not installed in the card con-
nector as shown in FIG. 1 to FIG. 4, the shutter portion 61 is
located so as to extend orthogonally to a card insertion direc-
tion to laterally traverse the card accommodation space, thus
sealing the upper part of the card accommodation space. The
paired projecting pins 62 and 63 are formed on the respective
laterally opposite sides of the shutter portion 61 so as to
project outward from the respective laterally opposite sides
(the paired projecting pins 62 and 63 project into the corre-
sponding right and left rear accommodation grooves 13a and
14a). When the IC card is not installed in the card connector
as shown in FIG. 1 to FIG. 4, the paired projecting pins 62 and
63 engage with the openings 54 in the corresponding paired
lock brackets 50 as described above. The paired projecting
pins 62 and 63 engage with the openings 54 in the respective
paired lock brackets 50 to inhibit pivotal movement of the
actuator 60 and thus insertion of the IC card. That is, the
actuator 60 cannot be pivotally moved unless the paired con-
tact portions 52 of the paired lock brackets 50 are pushed out
from the card accommodation space to displace the paired
elastic deformation pieces 51 to simultaneously remove the
paired projecting pins 62 and 63 from the respective paired
openings 54. That is, it is impossible that the IC card itself
pushes the shutter portion 61 to pivotally move and bring the
actuator 60 down. This prevents the card accommodation
space from being opened, thus inhibiting the IC card from
being fed forward beyond the shutter portion 61.
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[0072] The leg portions 64 and 65 are provided on the
respective laterally opposite sides of the shutter portion 61
and inside the respective paired projecting pins 62 and 63 so
asto face downward. The shutter portion 61 and the paired leg
portions 64 and 65 form the passage opening 66 with a rect-
angular vertical cross section (see FIG. 3B). The vertical
cross sectional shape of the passage opening 66 is set almost
as large as or slightly larger than that of the small card 300.
That is, the distance between the paired leg portions 64 and 65
is thus almost the same as that between the paired lower-stage
guideways 17. The engaging recess portions 64a and 65q are
formed in the front surfaces of the respective paired leg por-
tions 64 and 65. When the actuator 60 rotates, the paired
engaging recess portions 64a and 65a come into engagement
with and push down the respective driving pieces 44 and 45 of
the partition member 40. As a result, the rear end of the
partition plate 41 is pushed down. The engaging recess por-
tions 64a and 65a thus formed allows adjustment of the
amount by which the partition plate 41 is pushed down (the
difference between the position of the partition plate 41
before the pushdown and the position of the partition plate 41
after the pushdown). Thus, the partition plate 41 can be pre-
vented from being excessively pushed down. This enables the
vertical height of the connector to be reduced.

[0073] Therotating shafts 67 and 68 are formed at the lower
ends of the respective paired leg portions 64 and 65 so as to
project laterally outward from the lower ends. The paired
rotating shafts 67 and 68 are arranged in the respective rear
accommodation grooves 13a and 14« in the right and left side
walls 13 and 14. The paired rotating shafts 67 and 68 traverse
the bottom parts of the respective rear accommodation
grooves 13a and 14a and are rotatably supported by the right
and left side walls 13 and 14, respectively. A torsion coil
spring 69 is wound around one or both of the paired rotating
shafts 67 and 68 (in the present embodiment, only the right
rotating shaft 67). The torsion coil spring 69 biases the shutter
portion 61 of the actuator 60 to an upright position, that is, a
first position where the shutter portion 61 closes the card
accommodation space, as shown in FIG. 1 to FIG. 4.

[0074] The actuator 60 is normally located in the first posi-
tion where the shutter portion 61 of the actuator 60 partly
closes the card accommodation portion as shown in FIG. 1 to
FIG. 4. When the large card 200 is inserted into the card
connector, the actuator 60 is disengaged from the lock brack-
ets 50 and can then rotate around the rotating shafts 67 and 68
as described below. When the large card 200 is further fed into
the card connector, the shutter portion 61 of the actuator 60
comes into abutting contact with the large card 200, which
thus rotates and pushes the actuator 60 down forward. The
actuator 60 thus moves rotationally to a second position
where the shutter portion 61 opens the card accommodation
space. Furthermore, when inserted into the card connector,
the small card 300 passes through the passage opening 66
formed in the actuator 60 without rotating the actuator 60.

[0075] Thecard connector 1 according to the present inven-
tion is configured as described below. A specific operation of
selectively installing the IC card in the card connector 1
according to the present invention will be described below.
First, an operation of installing the large card 200 in the card
connector 1 according to the present invention will be
described with reference to FIGS. 3B and 4 and FIG. 6A to
FIG. 10. FIG. 6A to FIG. 10 are diagrams showing how the
large-sized IC card is installed in the card connector. FIG. 6A
is a top view of the card connector in which the IC card has
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come into contact with the lock brackets to cancel the locked
state and from which the cover member has been removed as
in the case of FIG. 4. FIG. 6B is a sectional view taken along
line VIB-VIB in FIG. 6A. FIG. 7A is a top view of the card
connector in which the actuator is rotating and from which the
cover member has been removed as in the case of FIG. 6A.
FIG. 7B is a sectional view taken along line VIIB-VIIB in
FIG. 7A. FIG. 7C is a sectional view taken along line VIIC-
VIIC in FIG. 7A. FIG. 8A is a top view of the card connector
in which the actuator has finished rotating, with the tip portion
of the IC card starting to climb onto the partition plate, and
from which the cover member has been removed as in the case
of FIG. 6A. FIG. 8B is a sectional view taken along line
VIIIB-VIIIB in FIG. 8A. FIG. 9 is a sectional view similar to
FIG. 8B, showing the card connector in which the tip of the IC
card has come into abutting contact with the front wall. FIG.
10 is a sectional view similar to FIG. 8B, showing the card
connector in which the IC card has been completely installed
in the card connector.

[0076] As shown in FIGS. 3B and 4, when the large card
200is not installed in the card connector, the lock brackets 50,
actuator 60, and partition member 40 of the card connector 1
are located in the respective first positions. Specifically, the
lock brackets 50 are located in the first position wherein the
paired contact portions of the lock brackets 50 are closed. The
actuator 60 is located in the first position where the shutter
portion 61 of the actuator 60 partly closes the card accommo-
dation space. At this time, the paired openings 54 in the paired
lock brackets 50 engage with the respective paired projecting
pins 62 and 63 of the actuator 60. Furthermore, the partition
member 40 is located in the first position where the partition
plate 41 of the partition member 40 is parallel with the bottom
wall 11 of the base member 10 and in which the height of the
partition plate 41 from the bottom wall 11 is almost the same
as the thickness of the small card 300.

[0077] As shownin FIGS. 6A and 6B, the large card 200 is
inserted through the card insertion slot 5 in the reverse state in
which the surface of the large card 200 with the pads 203
formed thereon is oriented upward. That is, the large card 200
is inserted through the card insertion slot 5 so that the wide
upper portion 201 of the large card 200 moves along the
middle-stage guideway 16, while the narrow lower portion
202 of the large card 200 moves along the upper-stage guide-
way 15.

[0078] When the large card 200 is inserted forward, the
wide upper portion 201 comes into contact, through the open-
ings 16a in the middle-stage guideways 16, with the paired
contact portions 52 of the paired lock brackets 50 projecting
into the card accommodation space. The contact causes the
paired contact portions 52 to be simultaneously retracted
from the card accommodation space. That is, the paired con-
tact portions 52 are moved to the second position. Thus, the
paired elastic deformation pieces 51 of the paired lock brack-
ets 50 are opened (moved to the second position) to simulta-
neously disengage the paired projecting pins 62 and 63 of the
actuator 60 from the respective paired openings 54 in the
paired elastic deformation pieces 51. This allows the actuator
60 to be rotated.

[0079] In the state shown in FIGS. 6A and 6B, when the
large card 200 is further fed forward, the tip of the large card
200 comes into abutting contact with the shutter portion 61 of
the actuator 60 as shown in FIGS. 7A and 7B. At this time, as
described above, the actuator 60 is allowed to rotate. Thus, as
the large card 200 is fed forward, the actuator 60 is rotated

Jan. 6, 2011

counterclockwise in FIG. 7B so as to be pushed down forward
against the bias force of the torsion coil spring 69. During the
rotation of the actuator 60, as shown in FIG. 7C, the engaging
recess portions 64a and 654 formed in the respective paired
leg portions 64 and 65 of the actuator 60 comes into engage-
ment with the respective lateral paired driving pieces 44 and
45 of the partition member 40.

[0080] As shown in FIGS. 8A and 8B, when the large card
200 is further fed forward, the actuator 60 rotates to the
second position where the actuator 60 is completely brought
down. The upper part of the card accommodation space is
opened such that the large card 200 can pass through the
upper part. Thus, the large card 200 moves forward over the
shutter portion 61.

[0081] At this time, the rotation of the actuator 60 up to the
second position causes the paired driving pieces 44 and 45 to
be sufficiently pushed down to tilt the partition member 40.
Thus, the rear end of the partition plate 41 of the partition
member 40 is pushed down. That is, the partition plate 41 is
moved to the second position. Hence, the tip of the large card
200 is ready to run onto the rear end of the partition plate 41.
[0082] In the state shown in FIGS. 8A and 8B, when the
large card 200 is further fed forward, the tip of the large card
200 comes into abutting contact with the card abutting mem-
ber 106 of the eject mechanism 100. The large card 200 is
pushed in forward against the bias force of the compression
coil spring 107 of the eject mechanism 100. As shown in FIG.
9, the large card 200 is pushed in until the tip of the large card
200 reaches the front wall 12 of the base member 10.

[0083] Inthestate shown in FIG. 9, when the force acting to
push in the large card 200 is removed, the large card 200 is
held in the card accommodation space in the card connector 1
at a position to which the large card 200 has been slightly
pushed back by the action of the push-push eject mechanism
100. At this time, the plurality of pads 203 on the large card
200 can come into contact with the corresponding plural first
contacts 80. Furthermore, the large card 200 pushes the par-
tition member 40 located in the card accommodation space,
down to a third position via the partition plate 41 of the
partition member 40 against the bias force of the paired
pushup springs 31 and 32 embedded in the bottom wall 11. In
other words, the partition plate 41 of the partition member 40
contacts the surface of the upper portion 201 of the large card
200 to push the large card 200 up to the third position where
the large card 200 is parallel to the bottom wall 11. Thus, the
plurality of pads 203 of the large card 200 can electrically
contact the corresponding plural first contacts 80 at the
respective appropriate pressures. When the large card 200 is
installed in the card accommodation space in the card con-
nector 1, the surface of the upper portion 201 of the large card
200 may contact the plurality of second contacts 90 for the
small card 300. This configuration does not affect the large
card 200 because no pad is formed on the surface of the upper
portion 201 of the large cad 200 and because the surface of the
upper portion 201 is not electrically conductive. Rather, the
contact between the large card 200 and the plurality of second
contacts 90 increases the contact pressure between the large
card 200 and the first contacts 80. Consequently, the repulsive
force of the contacts can be utilized.

[0084] When removing the card connector 1, the large card
200, in the state shown in FIG. 10, is pushed in again into the
state shown in FIG. 9. Subsequently, in the state shown in
FIG. 9, the force acting to push in the large card 200 is
released. The large card 200 is then discharged from the card
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connector 1 under the action of the eject mechanism 100. The
partition member 40, the lock brackets 50, and the actuator 60
return to the respective first positions.

[0085] Now, an operation of installing the small card 300 in
the card connector 1 according to the present invention will be
described with reference to FIGS. 3B and 4 and FIG. 11A to
FIG. 13. FIG. 11A to FIG. 13 are diagrams showing how the
small-sized IC card is installed in the card connector. In FIGS.
11A and 11B, when the small card 300 is not installed in the
card connector 1, the card connector 1 is in exactly the same
state as that of the large card 200 as shown in FIGS. 3B and 4.
[0086] The small card 300 is inserted through the card
insertion slot 5 along the lower-stage guideways 17 in the
normal state in which the surface of the small card 300 with
the pads 203 formed thereon is oriented downward. The
inserted small card 300 is guided along the lower-stage guide-
ways 17 and thus prevented from coming into contact with the
lock brackets 50. Thus, the actuator 60 is still located in the
first position. However, the small card 300 can pass through
the passage opening 66 and thus advance through the card
accommodation space without being interfered with. More-
over, the partition plate 41 of the partition member 40 is
located in the first position the height of which is larger than
the thickness of the small card 300. Thus, as shown in FIGS.
11A and 11B, the small card 300 can be inserted into the part
of the card accommodation space located under the partition
plate 41 of the partition member 40.

[0087] FIGS. 12 and 13 show the state observed immedi-
ately before the small card 300 is installed in the card con-
nector 1. This operation is similar to that performed on the
large card 200 and will thus not be described below. Further-
more, as is the case with the large card 200, when the small
card 300 is inserted in the card connector, the top surface (the
surface with no pad formed thereon) of the small cad 300 may
contact the plurality of first contacts 80 for the large card 200.
[0088] Even if the large card 300 is mistakenly inserted
along the middle-stage guideways 16, the small width of the
small card 300 precludes the paired contact portions 52 of the
paired lock brackets 50 from being simultaneously moved to
the second position. Thus, the actuator 60 is not enabled to
rotate. Hence, the small card 300 is inhibited from being fed
forward beyond the shutter member 61. This prevents the IC
card 300, the card connector 1, and even an electronic appa-
ratus connected to the IC card 300 via the card connector 1
from being damaged.

[0089] While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

What is claimed is:

1. A card connector in which a base member and a cover
member form a card accommodation space with a card inser-
tion slot and in which two types of cards, a large card and a
small card having a width less than the large card, are capable
of being selectively installed in the card accommodation
space, the card insertion slot including paired first guideways
along which the large card is guided and paired second guide-
ways along which the small card is guided, the card connector
comprising:

aplurality of contacts including a plurality of first contacts

for the large card which comprise contact points
arranged so as to face downward in the card accommo-
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dation space and a plurality of second contacts for the
small card which comprise contact points arranged so as
to face upward in the card accommodation space;

paired lock brackets configured to detect the width of the
large card provided in the first guideways to move from
a first position of the lock brackets to a second position
of the lock brackets;

an actuator configured to engage with the paired lock
brackets and to be rotatable from the first position of the
actuator to the second position of the actuator, the actua-
tor comprising at least an engagement portion and a
passage opening through which the small card is capable
of passing; and

a partition member comprising a partition plate configured
to be movable from the first position of the partition plate
to the second position of the partition plate and a driving
piece configured to engage with the engagement por-
tion, the partition member sorting the inserted large and
small cards to an upper part and a lower part, respec-
tively, of the card accommodation space,

wherein when the large card is inserted into the card con-
nector with an external contact oriented upward, the lock
bracket is moved from the first position of the lock
bracket to the second position of the lock bracket to
enable the actuator to be rotated, and when the large card
is further fed into the card connector, the actuator is
rotated from the first position of the actuator to the
second position of the actuator to move the partition
plate from the first position of the partition plate to the
second position of the partition plate, thus allowing the
large card to be guided to the upper part of the card
accommodation space.

2. The card connector according to claim 1, wherein a pair
of the engagement portions is formed on the actuator, and a
pair of the driving pieces configured to engage with the
respective paired engagement portions is formed on the par-
tition plate.

3. The card connector according to claim 2, wherein the
engagement portion comprises a recess portion formed
therein and with which the driving piece is engaged.

4. The card connector according to claim 1, wherein when
the large card is further fed into the card connector, the par-
tition plate of the partition member is ‘capable of moving to a
third position where the partition plate is parallel to a bottom
wall of the base member.

5. The card connector according to claim 1, wherein the
partition member further comprises a vertical guide piece and
at least paired regulation pieces so as to allow the partition
plate to be guided upward and downward and to allow eleva-
tion of partition plate to be regulated.

6. The card connector according to claim 1, wherein the
partition member comprises paired elongate spring receiving
portions on respective opposite sides of the partition plate,
and the partition plate is biased to the first position of the
partition plate by paired pushup springs provided on the base
member and corresponding to the respective paired elongate
spring receiving portions.

7. The card connector according to claim 6, wherein the
second contact and the paired pushup springs are formed as
inserts embedded in the base member.
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