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(54) Title: CARD CONNECTOR

(57) Abstract: A card connector assembly includes a housing
having a cavity (40) for receiving a card (1). A slide member
(51) disposed on one side of the cavity (40) for engaging a side
edge of the card (1). A spring member (52) positioned between
the slide member (51) and a back wall of the housing. The spring
member (52) being contained between a side wall of the slide
member (517) and the edge of the card (1) thereby preventing the
spring member (52) from laterally deforming and minimizing the
overall width of the card connector assembly.
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CARD CONNECTOR

BACKGROUND OF THE INVENTION

The present invention relates to a card connector for use in connecting a memory
card, an IC card and any other card-like medium to a printed circuit board.

A variety of card connectors are known in the art, and among others the ones
equipped with a push/push type of card ejection mechanism are widely used in cellular
phones and other portable devices. For example, see Japanese Patent Laid-Open
No0.2001-361735 (FIGS.1 and 2) and Japanese Patent Laid-Open No.2003-243090
(FIGS.1 and 2). The push/push type of card ejection mechanism typically uses a heart
cam structure.

FIG. 8 shows a prior art card connector equipped with a push/push type of card

ejection mechanism. The housing 83 supports terminals and a shell cover (not shown),

‘and the card cavity 82 is defined on the bottom of the housing 83. A card 81 can be

inserted in the card cavity 82 in the direction indicated by arrow 84, and can be ejected
from the card cavity 82 in the direction indicated by arrow 85. As seen from the
drawing, a slide member 86 is slidably attached to one longitudinal side of the housing
83 next to the card cavity 82. A coiled spring 87 is placed ahead of the slide member 86
and is yieldingly compressed by the slide member 86 when it is moved forward. .

The slide member 86 moves back and forth as the card 81 is ejected and inserted.
The card 81 can be retained on one longitudinal side by the slide member 86 so that the
card 81 and the slide member 86 may move together as a whole. When the slide member
86 moves with the card 81 in the insertion direction 84, the coiled spring 87 will be
resiliently compressed, s;coring the repulsive energy, which can be released to drive the
card-and-slide combination in the ejection direction 85 as the card is removed.

The push/push type of card ejection mechanism is so constructed that the pin rod
89 is pivotably fixed to the housing 83, and is retained by the free end in the heart cam
groove 88 of the slide member 86.

When the advancing cérd 81 compresses the coiled spring 87 to store the
repulsive energy for ejection, the coiled spring 87 is likely to bow. To prevent the coiled
spring 87 from bowing, it is positioned that one side of the coiled sbring 87 faces the
confronting side wall of the housing 83 or shell cover (not shown), and that the other side
of the coiled spring 87 faces the guide wall 90 integrally formed on the slide member 86.
Thus, the coiled spring 87 is sandwiched between the side wall of the housing or shell
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cover and the guide wall 90, so that the coiled spring 87 is kept straight while the card 81
is inserted into the card cavity 82. The coiled spring 87 is vertically sandwiched between
the bottom of the housing 83 and the ceiling plate of the shell cover, thus preventing the
coiled spring 87 from bowing vertically. The guide wall 90 of the slide member 86,

however, constrains the miniaturization of the card connector.

SUMMARY OF THE INVENTION

One object of the present invention is to provide a card connector whose size is
reduced to a minimum. Another object of the present invention is to provide a card
connector including a slide member on one side of its card cavity, and a spring
responsive to insertion of a card into the card cavity to be yieldingly compressed. The
slide member has means to catch the card by one longitudinal side when it is inserted
into the card cavity to provide an integral slide-and-card combination which can slide
both in the card-insertion and card-ejection directions. The spring is yieldingly
compressed in response to the advance of the card in the card-insertion direction to store
the resilient energy, which can be released to eject the card from the card cavity.

Another objective of the present invention is to provide a spring that is positioned
so that one side of the spring faces the side wall of the slide member, and the other side
of the spring faces the side of the card, thus sandwiching the spring therebetween and
preventing the spring from bowing when the card is being inserted into the card cavity.-

Absence of the guide wall extension from the slide merhber permits the lateral
size-reduction of the card connector (horizontal direction in FIG. 8), and absence of the
spﬁng ahead of th;:' slide meinbcr permits the. longitudinal size-reduction (vertical
direction in FIG. 8). ’

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in detail with reference to the
accompanying drawings, in which:

FIG. 1 is a plan view of a card connector according to one embodiment of the
present invention with its shell cover removed, prior to insertion of a card;

FIG. 2 is a plan view of the card connector with the card partially inserted into
the card cavity;

FIG. 3 is a similar plan view of the card connector with the card fully inserted in

the card cavity;
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FIG. 4 is a perspective view of the shell cover of the card connector;

FIG. 5 is a cross section of the card connector taken along the line A-A in FIG.2;

FIG. 6 illustrates the engagement hook of the slide member;

FIG. 7 is a plan view of a card connector according to another embodiment of the
present invention with a card fully inserted in the card cavity; and

FIG. 8 is a plan view of a prior art card connector with its shell cover removed.

DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 1 shows a card 1, and a card connector according to the first embodiment of
the present invention with its shell cover 30 (FIG. 4) removed. The card connector has a
plurality of terminals 20 mounted in its housing 10, and the shell cover 30 covers the
housing 10. '

The housing 10 is formed from an insulating‘material and is molded into the
shape as shown. A plurality of terminals 20 are press-fitted in terminal slots 12 formed
in the bottom surface 11 of the housing 10. Each terminal 20 is stamped out of a thin
conductive sheet, comprising a base 21 to be press-fitted in a selected terminal slot 12, a
cantilever-like contact 22 extending from one end of the mount base 21 and a soldering
tail 23 extending from the other end of the mount base 21. When each terminal 20 is
press-fitted in a selected terminal slot 12, the contact 22 slopes above the bottom surface
11, and the soldering tail 23 lies at a level below the bottom surface 11.

A metal sheet such as stainless steel is stafnpéd and formed into the shell cover
30 as shown in FIG. 4, comprising a rectangular top surface 31 large enough to cover the
bottom surface 11 of the housing 10, and two side surfaces 32 and 33 extending
downward from the opposite longitudinal sides of the top surface 31. Each side surface
has window openings 34 to catch respective projections 15 formed on opposite side walls
13 and 14 of the housing 10 (see FIG. 5). The housing 10 and the shell cover 30 are
assembled together to form the card connector body.

The shell cover 30 is assembled to the housing 10 to form the card cavity 40
between the bottom surface 11 of the housing 10 and the top surface 31 of the shell cover
30. A card 1 can be inserted in the direction indicated by arrow 2, and ejected in the

direction indicated by arrow 3.

The pﬁsh/push card ejection mechanism 50 and the slide member 51 are placed

" on one longifudinal side of the card cavity 40. The heart cam groove 517 formed in the
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slide member 51, a spring 52 and an associated pin rod together make up the card
gjection mechanism 50.

The slide member 51 comprises a rectangular block 511 arranged along the side
wall 13 of the housing 10 and a flat, triangular engagement portion 512 whose shape is
complementary with the edge 5 of the chamfered corner 4 of the card 1. The main block
511 of the slide member 51 is disposed on the inside of the side wall 13 allowing it to
move along the side wall 13 in the insertion and ejection directions 2 and 3.

The spring 52 is placed between the triangular engagement portion 512 of the
slide member 51 and the rear wall 16 of the housing 10, extending in the card insertion
or ejection direction. Specifically, the slide member 51 has a round rod 513 fixed to the
triangular engageﬁlent portion 512 and the housing 10 has a counter round rod 161 fixed
on the rear wall 16 of the housing. The spring 52 is attached to the slide member 51 and
the housing rear wall 16 by inserting the round rods 513 and 161 into opposite»ends of
the spring 52, so that the spring 51 extends between the round rods 513 and 161.

As seen from FIGS.2, 3 and 5, the spring 52 is positioned between the side
surface 514 of the slide member 51 with a gap 515 therebetween, and the edge 6 of the .
chamfered side of the card 1 with a gap 516 therebetween. The spring 52 is vertically

-retained by the top surface 31 of the shell cover 30 and the bottom 11 of the housing 10. -

In the preferred embodiment, the spring 51 is a helical or coiled compression spring, but
any type of spring may be used.

A retainer block 17 is formed at the front of the housing 10 and retains the slide
member 51 in the slide path. The retainer block 17 and the side wall 13 are integrally -
formed and extend the bottom surface 11 of the housing 10. The retainer block 17 has a
pivot hole 171 formed in its top surface to pivotally hold one end of the pin rod (not
shown), and of which the other free end of the pin rod is disposed in the heart cam
groove 517 of the rectangular block 511 of the slide member 51.

Additionally, the slide member 51 has a cantilever engagement hook 53

extending from its triangular engagement portion 512. As seen from FIG. 6, the

. engégement hook 53 has a lead-in portion 532 formed on its tip end. The lead-in portion

532 of thé engagement hook has an angled surface 531, and the advancing card 1 makes
the cantilever-like engagement hook 53 resiliently deflect as shown in FIG. 6. Once the
card is fully inserted into the cavity, the engagement hook returns to the original position
to engage the notch 7 of the card 1, thus locking the card 1 to the slide member 51.

Once the card 1 is inserted in the card cavity 40, the angled surface 5 of the
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lead-in portion 532 of the engagement hook 53 engages the notch 7 on the card 1 to
provide a card-and-slide member integral combination. Further advancement of the card
1, compresses the spring 52 in the card insertion direction. The spring 52 is positioned
between the side surface 514 of the slide member 51 and the adjacent side 6 of the card 1
thereby preventing the spring 52 from bowing and allowing straight longitudinal
compression.

This arrangement requires no guide wall as in the prior art structure, and instead,
just the gap 516 is left between the spring 52 and the card 1 and therefore the overall
lateral size of the card connector can be reduced accordingly. Additionally, by arranging
the spring 52 laterally next to the rectangular body 511 of the slide member 51 instead of
longitudinally ahead of the slide member, the distance “X” between the leading edge 8 of
the card 1 and the rear wall 16 of the housing 10 is reduced to a minimum. Accordingly,
the card connector is reduced both laterally and longitudinalily in size.

FIG. 7 is similar to FIG. 3, but showing a card connector according to another
embodiment of the present invention. In the first embodiment the engagement hook 53
is placed so that it may extend under the lower surface of the card 1. In the second
embodiment the engagement hook 54 extends along the adjacent longitudinal side of the
card 1, thereby allowing the lead-in portion 542 to catch the adjacent side of the card 1.
The otherl elements of the second embodiment as shown in FIG. 7 are similar to those of
the first embodiment and therefore, detailed descriptions are omitted, but like reference
numerals are used.

While the preferred embodiment of the invention has been shown and described,
it will be apparent to those skilled in the art that changes and modifications may be made
therein without departing from the spirit of the invention, the scope of which is defined

by the appended claims.
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CLAIMS
What is claimed is:

1. A card connector comprising:

an insulating housing which at least in part defines a card-receiving cavity for
receiving a card therein;

a plurality of conductive terminals mounted on the housing for engaging
appropriate contacts on said card when said card is inserted into the card;receiving
cavity;

a slide member positioned along said card-receiving cavity and being movable
between a first card receiving position at which said card is inserted into said card-
receiving cavity and a second card engaging position at which said card is retained
within said card-receiving cavity, the slide member having a side wall generally parallel
to and spaced from the card-receiving cavity and an engagement member configured to
engage the card when the card is inserted into the oard—receiving‘cavity such that the
slide member and the card move together as said card moves between said first position
and said second position within the card-receiving cavity; and

a spring oriented wifhin said connector such that the spring is resiliently
compressed upon movement of said card from said first position to said second position,
said spring being positioned between the side wall of said slide member and a side edge
of the card-receiving slot such that upon insertion of said card into said cavity and .
movement of said card from said first position to said second position said spring may

contact a side edge of said card.
2. The card connector of claim 1 wherein said slide member includes an opening
therein extending along the side edge of said card-receiving slot and between said side

wall of said slide member and said side edge of said card-receiving slot.

3. The card connector of claim 2 further including a cover that in part defines

said card-receiving cavity.

4, The card connector of claim 3 wherein said cover is made of sheet metal.
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5. The card connector of claim 4 wherein said cover, said side wall of said slide

member and the side edge of said card inserted into said card receiving cavity define a

spring support structure for operatively supporting and maintaining said spring within

said spring support structure.

6. A card connector comprising:

an insulating housing which at least in part defines a card-receiving cavity for
receiving a card therein;

a plurality 6f conductive terminals mounted on the housing for engaging.
appropriate contacts on said card when said card is inserted into the card-receiving
cavity; ‘

a slide member positioned along a side of said card-receiving cavity and being
movable between a first card receiving position at which said card is inserted into said
card—receiving cavity and a second card engaging position at which said card is retained
within said card-receiving cavity, the slide:member having a side wall generally parallel
to and spaced from the side of said card-receiving cavity; and

a spring having an axis and being resiliently compressible upon movement of
said card from said first position to said second position, said spring being positioned
between the side wall of said slide member and a side edge of the card when said card is
inseﬁed into said card-receiving cavity,

whereby upon insertion of said card into said cavity and movement of said card
from said first position to said second position said spring may contact the side edge of

said card to reduce non-axial displacement of said spring.

7. The card connector of claim 6 wherein said slide member includes an opening
therein extending along a side edge of said card-receiving slot and between said side wall

of said slide member and the side edge of said card-receiving slot.

8. The card connector of claim 7 wherein said slide member further includes an
engagement member configured to engage the card when the card is inserted into the
card-receiving cavity such that the slide member and the card move together as said card
moves between said first position and said second position within the card-receiving

cavity.
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9. The card connector of claim 7 further including a cover that in part defines

said card-receiving cavity.
10.  The card connector of claim 9 wherein said cover is made of sheet metal.

11. The card connector of claim 10 wherein said cover, said side wall of said
slide member and said side edge of said card inserted into said card receiving cavity
define a spring support structure for operatively supporting and maintaining said spring
within said spring support structure as said card is moved from said first position to said

second position.

12. A card connector comprising:

an insulating housing which in part defines a card-receiving cavity for receiving a
card therein;

a plurality of conductive terminals mounted on the housing for engaging
appropriate contaéts on said card when said card is inserted into the card-receiving -
cavity; ’

a slide member positioned along said card-receiving cavity and being movable
between a first card receiving position at which said card is inserted into said card-
receiving cavity and a second card engaging position at which said card is retained
within said card-receiving cavity, the slide member having a side wall generally parallel
to and spaced from the card-receiving cavity, said slide member further including an
engagement member configured to engage the card when the card is inserted into the
card-receiving cavity such that the slide member and the card move together as said card
moves between said first position and said second position within the card-receiving
cavity;

a cover which in part defines said card-receiving cavity; and

a spring resiliently. compressible ﬁpon movement of said card from said first
position to said second position, said spring being positioned and operatively retained
within a spring support structure, said spring support structure being defined in part by
each of the side wall of said slide member, the cover and a side edge of said card upon

movement of said card to said second position.
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13. The card connector of claim 12 wherein said slide member includes an
opening therein extending along a side edge of said card-receiving slot and between said

side wall of said slide member and the side edge of said card-receiving slot.

5 14. The card connector of claim 13 wherein said cover is made of sheet metal.
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