
CARD CONNECTOR  BACKGROUND OF THE INVENTION  5 Field of the Invention The
present invention relates to a card connector which has an ejection
mechanism that  allows a so-called "push-push" operation. 10 Description of
the Related Art Card connectors have been developed which have an ejection
mechanism that allows a  so-called "push-push" operation, these connectors
being devised so that the operating part is not  caused to protrude when a
card such as a memory card is inserted into the connector or when no 15
card is inserted into the connector, but is rather caused to protrude only
when a card that has  been inserted into the connector is to be ejected
from the connector. Conventionally, for example, the connector shown in
Figs. 13 and 14 is known as a card  20 connector which has an ejection
mechanism of this type (see Patent Reference 1). This card connector 101
comprises a connector part 110, a frame body 120 which guides  a card C so
that this card can be inserted or removed, a push-push type ejection
mechanism 130  which is disposed on the side of the frame body 120, a
separating lever 140 which pivots as a 25 result of receiving a pressing
force from the push rod of the ejection mechanism 130, and a frame  150
which ejects the inserted card C when the separating lever 140 pivots.
Here, the push rod has a first rod 131 that receives a pressing force from
the operator and  a second rod 132 that transmits this pressing force to
the separating lever 140, and the first rod  30 131 and second rod 132 are
engaged via an intermediate member 134. The intermediate member 134 is
shaft-supported on the first rod 131 by a spring 136 so that this member
134 can pivot;  this intermediate member 134 pivots between a position in
which the member 134 is engaged  with the second rod 132 and a position in
which this engagement is released. The pivoting of the  intermediate member
134 is accomplished by an arrangement in which one end 135 of the spring 35
136 which is attached to the intermediate member 134 engages with a heart
cam groove 137  formed in a cover member 133, and the heart cam groove 137
is caused to perform a cyclic  motion accompanying the reciprocating motion
of the first rod 131. However, in this card connector 101 shown in Figs. 13
and 14, the following problem  40 arises: namely, since a heart cam
structure is employed and the ejection mechanism 130 is large  in the
direction of width, the card connector 101 as a whole cannot be made
compact. In order to solve this problem, for example, the connector shown
in Figs. 15, 16(A) and  16(B) has been proposed as a card connector which
has a so-called push-push type ejection 45 mechanism (see Patent Reference
2). 1 This card connector 201 comprises a frame 210 which guides a card C
so that this card  can be inserted or removed, a push-push type ejection
mechanism 220 which is disposed on the  side of the frame 210, and an
ejection lever 230 which pivots as a result of receiving a pressing  



force from the push rod of the ejection mechanism 220, and ejects the
inserted card C. Here, the push rod has a first rod 221 which receives a
pressing force from the operator  and a second rod 222 which transmits this
pressing force to the ejection lever 230. A cam  member 250 which engages
with a guide groove 241 formed in a guide plate 240 is disposed on  the tip
end of the first rod 221 that faces the second rod 222, and the first rod
221 and second rod  222 are connected via the cam member 250 during the
ejection of the card C. Thus, since the push rod which drives the ejection
lever 230 thatis used to eject the card  C is constructed from a first rod
221 and a second rod 222, and both rods 221 and 222 are  actuated via a cam
member 250, and since the guide plate 240 which has the guide groove 241
with which the cam member 250 engages is formed in the form of a plate, the
width dimension  of the card connector 201 can be reduced, so that the card
connector 201 as a whole can be made  compact. (Patent Reference 1)
Japanese Patent Application Laid-Open No. HI 1-219756  (Patent Reference 2)
Japanese Patent Application Laid-Open No. 2002-324623 However, the
following problems have been encountered in the card connector 201  shown
in Figs. 15, 16(A) and 16(B). Specifically, since a high degree of
precision is required in the forming of the -cam  member 250, the
manufacture of the cam member 250 is not easy. Furthermore, in the
attachment of the cam member 250 to the card connector 201, a spring member
253 must be  attached to a hook part 251 on the cam. member 250, and an
engaging part 252 on the cam  member 250 must be engaged with the guide
groove 241 from the inside of the guide plate 240,  so that the assembly of
the cam member 250 with the card connector 201 is not easy. SUMMARY OF THE
INVENTION Accordingly, embodiments of the present invention were devised in
light of the problems  described above; embodiments of the present
invention provide a card connector having an  ejection mechanism which
makes it possible to reduce the width dimension without using a heart  cam
structure in the ejection mechanism, and which allows a so-called push-push
operation  without any need for a swinging cam member. 2 In order to solve
the problems described above, the card connector according to Claim 1  is a
card connector comprising a housing which holds contacts, a frame which is
attached to this  housing and which guides a card so that this card can be
inserted or removed, a pivoting arm  which is disposed on the housing so
that this arm can pivot and which ejects the card in the 5 ejection
direction by pivoting, and an ejection mechanism which is disposed on the
side of the  frame and which causes the pivoting arm to pivot when the card
is to be ejected, wherein the  ejection mechanism comprises a first bar
which has an operating part on one end and an  



engaging arm on the other end, a second bar which has a first engaging part
that can engage with  the engaging arm when the card is to be ejected on
one end and a second engaging part that 10 engages with the pivoting arm on
the other end, and a cover member which supports the first bar  and second
bar so that these bars can move in the forward-rearward direction, the
first bar and  second bar are disposed in a single row along a side wall of
the frame, forcing means that force  the first bar rearward are provided, a
cut-and-raised stopper which has a tapered surface and  which performs a
locking action by engaging with the engaging arm and thus preventing 15
rearward retraction of the first bar is formed on the frame, and when the
first bar is locked, the  engaging arm is caused to flex outward with
respect to the frame by the tapered surface of the  stopper, so that the
passage of the first engaging part of the second bar is permitted, a
tapered  part which causes the engaging arm to flex upward when the locking
of the first bar is released is  formed on the cover member, and a guide
part which has a side edge that is engaged by the 20 engaging ann that is
caused to flex upward by the tapered part when the locking of the first bar
is  released is disposed on the second bar. In this card connector, prior
to the insertion of the card, the second bar is positioned in a  forward
position, while the first bar is prevented from retracting rearward by the
engaging arm  25 being engaged with the stopper of the frame. When a card
is inserted while this first bar is locked, the pivoting arm is pressed by
the insertion of the card so that this pivoting arm pivots; as  a result,
the second bar is caused to retract rearward via the second engaging part.
When the first  bar is locked, the engaging arm of the first bar is caused
to flex outward with respect to the frame  by the tapered surface of the
stopper; accordingly, the passage of the first engaging part of the 30
second bar between the frame and engaging arm is allowed. Furthermore, when
the card is to be  ejected, the operating part of the first bar is pressed
so that this bar is caused to advance forward,  thus releasing the locking
of the first bar. When the locking of this first bar is to be released, the
first bar is caused to flex upward by the tapered part. The engaging arm
that has been caused to  flex upward by the tapered part engages with the
side edge of the guide part of the second bar, 35 and when the pressing
operation of the first bar is stopped, the first bar is caused to retract
rearward by the action of the forcing means that force the first bar
rearward; accordingly, the  engaging arm passes by the side of the stopper
while moving along the side edge of the guide  part, so that the locking is
released. In this case, the operating part of the first bar protrudes into
the card ejection operating position. Then, when this protruding operating
part of the first bar is 40 pressed so that the first bar is cause to
advance forward, the engaging arm of the first bar engages  with the first
engaging part of the second bar, so that the second bar advances forward.
As a  result, the pivoting arm is caused to pivot via the second engaging
part of the second bar, so that  the card is ejected in the ejection
direction. The engaging arm of the first bar advances forward  until the
second bar is positioned in the position of furthest forward advance;
however, when the 45 pressing operation is stopped in this state of forward
advance, the first bar is caused to retract  3 



rearward by the forcing means, and the engaging arm is engaged with the
stopper of the frame,  so that rearward retraction is prevented.
Furthermore, embodiments may also provide a second tapered part which
forces inward  movement of the engaging ann that is caused to flex outward
by the tapered surface of the stopper when  the locking of the first bar is
released is formed on the cover member. In this card connector, the
engaging arm that is caused to flex outward by the tapered  surface of the
stopper when the locking of the first bar is released is securely forced
inward by  the second tapered part of the cover member. Furthermore,
embodiments may further provide a supporting part that clamps the guide
part  together with the engaging arm when the locking of the first bar is
released is disposed on the first bar.  In this card connector, when the
locking of the first bar is released, the engaging ann that is caused to
flex upward by the tapered part engages with the side edge of the guide
part of the  second bar, and the supporting part enters the space beneath
the guide part, so that the guide part  is clamped by the engaging arm and
supporting part. Then, when the pressing operation of the  first bar is
stopped, the first bar is caused to retract rearward by the action of the
forcing means  that force the first bar rearward. In this case, the guide
part clamped by the engaging arm and  supporting part retracts rearward to
the vicinity of the stopper, and the engaging arm passes over  the stopper
while moving along the guide part, so that the locking is released.
Furthermore, embodiments may also include an inclined guide surface that
guides the rearward  retraction of the engaging arm when the locking of the
first bar is released is formed on the first engaging  part of the second
bar. In this card connector, when the locking of the first bar is to be
released, the rearward  retraction of the engaging arm is guided by the
inclined guide surface, so that the locking is  released. Furthermore,
embodiments may also provide an elastic locking member that prevents the
forward advance of the second bar when the locking of the first bar is
released is disposed on the cover  member. In this card connector, when the
locking of the first bar is released, the forward advance  of the second
bar is prevented by the elastic locking member. BRIEF DESCRIPTION OF THE
DRAWINGS Figs. 1(A) to 1(C) show the card connector of the present
invention, with Fig. 1 (A)  showing a back view, Fig. I (B) showing a plan
view, and Fig. I (C) showing a front view;  4 Figs. 2(A) and 2(B) show the
card connector shown in Figs. 1(A) to 1(C), with Fig. 2 (A)  showing a
right-side view and Fig. 2 (B) showing a left-side view; Figs. 3(A) to 3(C)
show the assembled state of the frame and ejection mechanism, with  Fig. 3
(A) showing a plan view, Fig. 3 (B) showing a front view, and Fig. 3 (C)
showing a left- 5 side view; 



Figs. 4(A) to 4(C) show the frame, with Fig. 4 (A) showing a plan view,
Fig. 4 (B)  showing a front view, and Fig. 4 (C) showing a left-side view;
Figs. 5(A) and 5(B) show the first bar, with Fig. 5 (A) showing a plan view
and Fig. 5 (B)  showing a left-side view; 10 Figs. 6(A) and 6(B) show the
second bar, with Fig. 6 (A) showing a plan view and Fig.  6 (B) showing a
left-side view; Figs. 7(A) to 7(D) show the cover member, with Fig. 7 (A)
showing a plan view, Fig. 7 (B) showing a left-side view, Fig. 7 (C)
showing a bottom view, and Fig. 7 (D) showing a front  view; 15 Figs. 8(A)
to 8(E) show the operation of the ejection mechanism in a state in which
the  cover member is attached, with Fig. 8 (A) showing the state prior to
the insertion of the card, Fig.  8 (B) showing the state following the
insertion of the card, Fig. 8 (C) showing the state during  the release of
the locking of the first bar, Fig. 8 (D) showing a state in which the
locking of the  first bar has been released, and the eject button is
protruding in the ejection operating position,  20 and Fig. 8 (E) showing a
state in which the card has been ejected; Figs. 9(A) to 9(E) show the
operation of the ejection mechanism in a state in which the  cover member
has been removed, with Fig. 9 (A) showing the state prior to the insertion
of the  card, Fig. 9 (B) showing the state following the insertion of the
card, Fig. 9 (C) showing the state  during the release of the locking of
the first bar, Fig. 9 (D) showing a state in which the locking 25 of the
first bar has been released, and the eject button is protruding in the
ejection operating  position, and Fig. 9 (E) showing a state in which the
card has been ejected; Figs. 10(A) and 10(B) show the locking operation of
the first bar, with Fig. 10 (A)  showing a plan view, and Fig. 10 (B)
showing a left-side view; Figs. 11(A) and 11(B) show the first stage of the
release of the locking of the first bar,  30 with Fig. 11 (A) showing a
plan view, and Fig. 11 (B) showing a left-side view; Fig. 12 is a left-side
view showing the second stage of the release of the locking of the  first
bar; Fig. 13 is a perspective view of a conventional example of a card
connector which has a  push-push type ejection mechanism; 35 Fig. 14 is a
sectional perspective view of the main parts of the ejection mechanism of
the  card connector shown in Fig. 13; Fig. 15 is a perspective view of
another conventional example of a card connector which  has a push-push
type ejection mechanism; and Figs. 16(A) and 16(B) show the main parts of
the ejection mechanism of the card 40 connector shown in Fig. 15, with Fig.
16 (A) showing a plan view, and Fig. 16 (B) showing a  side view.
DESCRIPTION OF THE PREFERRED EMBODIMENTS  45 



5 Next, an embodiment of the present invention will be described with
reference to the  figures. Figs. 1(A) to 1(C) show the card connector of
the present invention, with Fig. 1 (A)  showing a back view, Fig. 1 (B)
showing a plan view, and Fig. 1 (C) showing a front view. Figs.  2(A) and
2(B) show the card connector shown in Figs. 1(A) to 1(C), with Fig. 2 (A)
showing a 5 right-side view and Fig. 2 (B) showing a left-side view. In
Figs. 1(A) to 1(C), 2(A) and 2(B), the card connector 1 comprises a housing
10, a  frame 20, a pivoting arm 30, and an ejection mechanism 40. 10 The
housing 10 is constructed from a substantially rectangular-solid-form body
that  extends in the direction of length (i.e., the left-right direction in
Fig. 1 (B)); this housing 10 is  formed by molding an insulating resin.
Board mounting parts 11 for mounting the card  connector on a circuit board
(not shown in the figures) are disposed on both ends of the housing  10 in
the direction of length, and through-holes 12 used for attachment screws
are formed in the 15 respective board mounting parts 11. Furthermore, a
plurality of contacts 13 are held in the  housing 10 along the direction of
length. The respective contacts 13 are formed by stamping and  forming
metal plates; these contacts 13 are connected by soldering to the circuit
board, and are  engaged with and caused to contact a card C such as a
memory card which is inserted into the  card connector 1. Furthermore, the
pivoting arm 30 is disposed inside the housing 10 so that this 20 pivoting
arm 30 can pivot; this pivoting arm comprises a card engaging part (not
shown in the  figures) that engages with the inserted card C on one end
(inside the housing 10), and a bar  engaging part 31 that engages with the
bent part 65 of the second engaging part 64 of a second  bar 60 (described
later) on the other end (outside the housing 10). By pivoting, the pivoting
arm  30 ejects the inserted card C in the ejection direction (the downward
direction in Fig. 1 (B)). 25 Figs. 3(A) to 3(C) show the assembled state of
the frame and ejection mechanism. Fig.  3 (A) is a plan view, Fig. 3 (B) is
a front view, and Fig. 3 (C) is a left-side view. Figs. 4(A) to  4(C) show
the frame; Fig. 4 (A) is a plan view, Fig. 4 (B) is a front view, and Fig.
4 (C) is a left- side view. 30 The frame 20 comprises a rectangular
flat-plate part 21, and a pair of side wall parts 22  that are bent
downward from both ends of the flat-plate part 21 in the direction of width
(both  ends in the left-right direction in Fig. I (B)); this frame 20 is
formed by stamping and forming a  metal plate. Fastening parts 23 which are
fastened by press-fitting to both end parts of the 35 housing 10 in the
direction of length are formed by being bent downward on the front portions
(upper portions in Fig. 1 (B)) of both ends of the flat-plate part 21 in
the direction of width.  Furthermore, mounting parts 24 used for mounting
on the circuit board are formed by being bent  on the rear portions of the
respective side wall parts 22. Moreover, a plurality of guide projection
parts 25 that protrude downward from the flat-plate part 21 are formed on
both ends of  



40 the flat-plate part 21 in the direction of width, in positions located
to the inside of the side wall  parts 22. The respective guide projection
parts 25 are connected to the upper ends of the side  wall parts 22 by
connecting parts 28. Furthermore, a plurality of bent parts 26 are formed
by  being bent from the lower ends of the respective side wall parts 22.
When a card C is inserted or  removed, the movement of the card C in the
vertical direction is regulated by the guide 45 projection parts 25 and
bent parts 26; furthermore, the movement of the card C in the left-right
direction (direction of length of the housing 10) is regulated by the pair
of side wall parts 22, so  6 that the card C is guided in a manner that
allows insertion or removal. Furthermore, ground parts  27 that contact the
side parts of the inserted card C are formed by being bent inward on the
rear  portions of the respective side wall parts 22. Moreover,
cut-and-raised stoppers 29 which have  tapered surfaces 29a that perform a
locking action by engaging with the engaging arm 53 of a 5 first bar 50
(described later) so that rearward retraction of the first bar 50 is
prevented are formed  on substantially the central portions of the
respective side wall parts 22 in the forward-rearward  direction.
Furthermore, the ejection mechanism 40 is disposed on the side of the frame
20, and 10 comprises a first bar 50, a second bar 60 and a cover member 70.
The first bar 50 and second bar  60 are disposed in a single row along one
side wall part 22 of the frame 20 (on the outside of this  side wall part
22), with the first bar 50 on the rear side and the second bar 60 on the
front side.  Furthermore, the first bar 50 and second bar 60 are supported
so that these bars can move in the  forward-rearward direction by the cover
member 70, which is attached to the frame 20. 15 Figs. 5(A) and 5(B) show
the first bar; Fig. 5 (A) is a plan view, and Fig. 5 (B) is a left- side
view. Figs. 6(A) and 6(B) show the second bar; Fig. 6 (A) is a plan view,
and Fig. 6 (B) is a  left-side view. Figs. 7(A) to 7(D) show the cover
member; Fig. 7 (A) is a plan view, Fig. 7 (B) is  a left-side view, Fig. 7
(C) is a bottom view, and Fig. 7 (D) is a front view. 20 Here, the first
bar 50 has a main body part 51 which extends in the forward-rearward
direction along the side wall part 22 of the frame 20; this first bar 50 is
formed by stamping and  forming a metal plate. As is shown in Figs. 5(A)
and 5(B), a button fastening part 52 which  protrudes rearward via a first
inclined part 51a that is inclined outward from the main body part 25 51, a
flat-plate part 5lb that extends rearward from the first inclined part 51a,
and a second  inclined part 51c that is inclined outward from the
flat-plate part 51b, is formed on the rear end  of the main body part 51.
The eject button (operating part) 90 shown in Figs. 1(A) to 1(C) and  3(A)
to 3(C) is fastened by press-fitting to this button fastening part 52.
Furthermore, an  engaging arm 53 that protrudes forward is formed on the
front end of the main body part 51. An 30 engaging part 54 that engages
with the first engaging part 62 of the second bar 60 when the card  C is
ejected is disposed on the front end of the engaging arm 53, and a locking
part 55 that is  



anchored and locked by the stopper 29 of the frame 20 is formed so that
this locking part 55  protrudes from the lower end of the engaging part 54.
When the first bar 50 is to be locked by  the locking part 55, the engaging
arm 53 is caused to flex outward with respect to the frame 20 35 by the
tapered surface 29a of the stopper 29, so that the first engaging part 62
of the second bar  60 is allowed to pass. Furthermore, a supporting part 56
which clamps the guide part 63 of the  second bar 60 together with the
locking part 55 formed on the engaging arm 53 when the locking  of the
first bar 50 is to be released is formed so that this supporting part 56
protrudes forward  from the front end of the main body part 51. As a result
of this clamping, the guide part 63 (see 40 Fig. 6 (B)) of the second bar
60 is pulled in toward the rear and caused to approach the stopper  29 when
the first bar 50 is retracted rearward (see Figs. 8 (D) and 9 (D)).
Furthermore, an  engaging part 57 with which one hook part of a tension
spring (forcing means) 80 that forces the  first bar 50 rearward is engaged
is formed by being bent outward on the upper front end of the  main body
part 51. The part disposed side by side with the engaging arm 53 is an
anti-rattling 45 part 58 which prevents inclination of the first bar 50 by
engaging with the guide part 72 of the  cover member 70. 7 Furthermore, the
second bar 60 has a main body part 61 that extends in the forward- rearward
direction along the side wall part 22 of the frame 20; this second bar 60
is formed by  stamping and forming a metal plate. As is shown in Figs. 6(A)
and 6(B), a first engaging part 62 5 with which the engaging part 54 formed
on the engaging arm 53 engages when the card C is  ejected is formed so
that this first engaging part 62 protrudes rearward from the rear end of
the  main body part 61. An inclined guide surface 62a which guides the
rearward retraction of the  engaging arm 53 when the locking of the first
bar 50 is released is formed on the first engaging  part 62. Furthermore, a
guide part 63 which has a side edge 63a that is engaged by the locking 10
part 55 of the engaging arm 53 caused to flex upward by the first tapered
part 78 formed on the  cover member 70 (described later) when the locking
of the first bar 50 is released is disposed on  the rear end of the main
body part 61. The width of the guide part 63 is greater than the width of
the stopper 29 of the frame 20 (see Figs. 9 (C) and 9 (D)). Meanwhile, a
second engaging part  64 that protrudes forward via an inclined part 61 a
that is inclined outward is formed on the front 15 end of the main body
part 61. The front end of the second engaging part 64 is formed as a bent
part 65 that is bent outward. The bent part 65 engages with the engaging
part 31 of the pivoting  arm 30. Furthermore, a hole 66 in which the
elastic part 79 of the cover member 70 is anchored  is formed in the main
body part 61 near the second engaging part 64. 20 Furthermore, as is shown
in Figs. 7(A) to 7(D), the cover member 70 has a main body  part 71 that
extends in the forward-rearward direction along the side wall part 22 of
the frame 20  so that this cover member 71 covers the first bar 50 and
second bar 60; this cover member 70 is  formed by stamping and forming a
metal plate. Guide parts 72 and 72' that regulate the  movement of the main
body part 51 of the first bar 50 and the main body part 61 of the second 



25 bar 60 in the vertical direction are respectively formed by being bent
inward on the upper end  and lower end of the main body part 71. The first
bar 50 and second bar 60 are supported (so  that these bars can move in the
forward-rearward direction) by being surrounded by the main  body part 71
and upper and lower guide parts 72 and 72'. Furthermore, a flat-plate part
73 that  extends rearward via an inclined part 71 a that is inclined
outward is formed on the rear end of the 30 main body part 71. A plurality
of anchoring parts 74 that enter the spaces beneath the connecting  parts
28 of the frame 20 are disposed on the upper end of the flat-plate part 73
and on the guide  part 72 formed on the upper end of the main body part 71,
and a plurality of anchoring parts 75  that enter the spaces above the bent
parts 26 of the frame 20 are disposed on the lower end of the  flat-plate
part 73 and on the guide part 72' formed on the lower end of the main body
part 71. 35 The cover member 70 is attached to the frame 20 by the
anchoring parts 74 and 75. Furthermore,  an engaging part 76 with which the
other hook part of the tension spring 80 that forces the first  bar 50
rearward is engaged is formed by being bent outward on the upper end of the
flat-plate  part 73. Moreover, a second tapered part 77 that applies an
inward driving force to the engaging  arm 53 caused to flex outward by the
tapered surface 29a of the stopper 29 when the locking of 40 the first bar
50 is released is formed on the main body part 71. As is shown in Figs.
7(A) to 7(D),  the second tapered part 77 is formed so that this part is
inclined at an inclination toward the rear  from the main body part 71.
Furthermore, a first tapered part 78 that causes the engaging arm 53  to
flex upward when the locking of the first bar 50 is released is formed on
the main body part 71.  Moreover, an elastic part (elastic locking member)
79 that prevents the forward advance of the 45 second bar 60 when the
locking of the first bar 50 is released is formed on the main body part 71
so that this elastic part 79 protrudes inward. The elastic part 79 is
anchored in the hole 66 of the  8 second bar 60, and thus prevents the
forward advance of the second bar 60 when the locking of  the first bar 50
is released. After the ejection mechanism 40 is attached to the frame 20 as
shown in Figs. 3(A) to  5 3(C), the card connector 1 is completed by
attaching this assembly to the housing 10. Next, the operation of the
present invention will be described with reference to Figs. 8(A)  to 8(E),
9(A) to 9(E), 10(A) and 10(B), 11(A) and (B), and 12. Figs. 8(A) to 8(E)
show the  operation of the ejection mechanism in a state in which the cover
member is attached, with Fig. 10 8 (A) showing the state prior to the
insertion of the card, Fig. 8 (B) showing the state following  the
insertion of the card, Fig. 8(C) showing the state during the release of
the locking of the first  bar, Fig. 8 (D) showing a state in which the
locking of the first bar has been released, and the  eject button is
protruding in the ejection operating position, and Fig. 8 (E) showing a
state in  which the card has been ejected. Figs. 9(A) to 9(E) show the
operation of the ejection 15 mechanism in a state in which the cover member
has been removed, with Fig. 9 (A) showing the  state prior to the insertion
of the card, Fig. 9 (B) showing the state following the insertion of the
card, Fig. 9 (C) showing the state during the release of the locking of the
first bar, Fig. 9 (D)  



showing a state in which the locking of the first bar has been released,
and the eject button is  protruding in the ejection operating position, and
Fig. 9 (E) showing a state in which the card has 20 been ejected. Figs.
10(A) and 10(B) show the locking operation of the first bar, with Fig. 10
(A)  showing a plan view, and Fig. 10 (B) showing a left-side view. Figs.
11(A) and 1 I (B) show the  first stage of the release of the locking of
the first bar, with Fig. 11 (A) showing a plan view, and  Fig. 11 (B)
showing a left-side view. Fig. 12 is a left-side view showing the second
stage of the  release of the locking of the first bar. 25 As is shown in
Figs. 8 (A) and 9 (A), the second bar 60 is positioned in a forward
position prior to the insertion of the card C. On the other hand, the first
bar 50 is prevented from  retracting rearward by the locking of the locking
part 55 on the stopper 29 of the frame 20.  When this first bar 50 is
locked, the engaging arm 53 of the first bar 50 is caused to flex outward
30 with respect to the side wall part 22 of the frame 20 by the tapered
surface 29a of the stopper 29  as shown in Figs. 10(A) and 10(B). Then,
when a card C is inserted while the first bar 50 is locked, the pivoting
arm 30  pivots as a result of being pushed by the insertion of the card C,
so that the second bar 60 is  35 caused to retract rearward via the bent
part 65 and second engaging part 64 as shown in Figs. 8 (B) and 9 (B). When
the first bar 50 is locked, the engaging arm 53 of the first bar 50 is
caused  to flex outward with respect to the side wall part 22 of the frame
20 by the tapered surface 29a of  the stopper 29; accordingly, the passage
of the first engaging part 62 of the second bar 60  between the frame side
wall part 22 and the engaging part 54 formed on the engaging arm 53 is  40
allowed as shown in Fig. 9 (B). Furthermore, when the card C is to be
ejected, the eject button 90 of the first bar 50 is  pressed so that the
first bar 50 is caused to advance forward, thus releasing the locking of
the  first bar 50 as shown in Figs. 8 (C) and 9 (C). When the locking of
this first bar 50 is to be 45 released, as is shown in Figs. 11(A) and
11(B), the engaging arm 53 that was caused to flex  outward by the tapered
surface 29a of the stopper 29 is driven inward by the second tapered part
9 77 of the cover member 70, and is caused to flex upward by the first
tapered part 78. As is  shown in Fig. 12, the locking part 55 of the
engaging arm 53 caused to flex upward by the first  tapered part 78 engages
with the side edge 63a of the guide part 63 of the second bar 60, which is
wider than the stopper 29. Furthermore, the supporting part 56 of the first
bar 50 enters the space 5 beneath the guide part 63 and clamps the guide
part 63 of the second bar 60 together with the  locking part 55 formed on
the engaging arm 53. When the locking of this first bar 50 is released,
the elastic part 79 formed on the cover member 70 is anchored in the hole
66 of the second bar  60, thus preventing the forward advance of the second
bar 60. If a state in which the card C is  slightly removed from this
position should be created for some reason following the insertion of 10
the card C, there is a danger that the second bar 60 will advance forward
when the eject button  



90 is pressed. If the second bar 60 advances forward, the supporting part
56 and locking part 55  cannot clamp the guide part 63, so that the guide
part 63 and stopper 29 cannot be caused to  approach each other. This means
that the locking part 55 will be locked on the stopper 29, so  that the
eject button 90 does not reach the position shown in Fig. 9 (D). However,
this problem 15 can be completely prevented by the anchoring of the elastic
part 79 and hole 66. Then, when the pressing operation of the first bar 50
is stopped, the first bar 50 is caused  to retract rearward by the action
of the tension spring 80 that forces the first bar 50 rearward as  shown in
Figs. 8 (D) and 9 (D), and the locking part 55 of the engaging arm 53
passes by the 20 stopper 29 while moving along the side edge 63a of the
guide part 63, so that the locking is  released as shown in Fig. 12. In
this case, the guide part 63 that is clamped by the locking part  55 of the
engaging arm 53 and the supporting part 56 retracts rearward to the
vicinity of the  stopper 29. At the same time, the engaging arm 53 retracts
rearward while the engaging part 54  formed on the engaging arm 53 moves
along the inclined guide surface 62a of the first engaging 25 part 62, so
that the locking is released. Furthermore, the eject button 90 disposed on
the first bar  50 protrudes in the ejection operating position for the card
C. Then, when the protruding eject button 90 is pressed and caused to
advance as shown in  Figs. 8 (E) and 9 (E), the engaging part 54 formed on
the engaging arm 53 of the first bar 50 30 engages with the first engaging
part 62 of the second bar 60, so that the second bar 60 advances  forward.
As a result, the pivoting arm 30 is caused to pivot via the second engaging
part 64 and  the bent part 65 of the second bar 60, so that the card C is
ejected in the ejection direction. Then, when the pressing operation of the
first bar 50 is stopped, the first bar 50 is caused  35 to retract rearward
by the action of the tension spring 80, and returns to its original state
shown  in Figs. 8 (A) and 9 (A); furthermore, the locking part 55 of the
engaging arm 53 is locked on the  stopper 29, so that further rearward
retraction of the first bar 50 is prevented. Furthermore, in cases where no
card C is inserted into the connector, the second bar 60 is  40 located in
the forward position as shown in Figs. 8 (A) and 9 (A). Accordingly, in
this state,  even if the eject button 90 of the first bar 50 is pressed and
caused to advance, the locking of the  first bar 50 cannot be released
since the locking part 55 of the engaging arm 53 does not engage  with the
side edge 63a of the guide part 63 of the second bar 60. 45 As was
described above, a card connector 1 can be constructed with an ejection
mechanism 40 that allows a so-called "push-push" operation, which is
devised so that in cases  10 where a card C has been inserted into the
connector, or in cases where no card C has been  inserted into the
connector, the eject button 90 does not protrude into the ejection
operating  position, but is rather caused to protrude only when a card C
that has been inserted into the  connector is to be ejected. 5 Furthermore,
this ejection mechanism 40 does not require a conventional swinging cam  



member such as that shown in Figs. 16(A) and 16(B); accordingly, a
connector can be  constructed which is easy to manufacture and also easy to
assemble. 10 Furthermore, a heart cam structure is not used in the ejection
mechanism 40; accordingly,  the width dimension of the ejection mechanism
40 can be reduced. An embodiment of the present invention was described
above. However, the present  invention is not limited to this embodiment;
various alterations or modifications may be made.  X15 For example, the
first bar 50, second bar 60 and cover member 70 may be made of a  synthetic
resin instead of metal. As was described above, the card connector of the
present invention can be constructed  20 as a card connector with a
push-push type ejection mechanism that allows a so-called push-push
operation, in which the width dimension can be reduced since a heart cam
structure is not used in  the ejection mechanism, and in which there is no
need for a swinging cam member. 11 What Is Claimed Is: 1. A card connector
comprising: a housing which holds contacts; 5 a frame which is attached to
this housing and which guides a card so that this card  can be inserted or
removed; a pivoting arm which is disposed on the housing so that this arm
can pivot and  which ejects the card in the ejection direction by pivoting;
and an ejection mechanism which is disposed on the side of the frame, and
which  10 causes the pivoting arm to pivot when the card is to be ejected,
wherein the ejection mechanism comprises a first bar which has an operating
part on one  end and an engaging arm on the other end, a second bar which
has a first engaging part that can  engage with the engaging arm when the
card is to be ejected on one end and a second engaging  part that engages
with the pivoting arm on the other end, and a cover member which supports
the  15 first bar and second bar so that these bars can move in the
forward-rearward direction, the first bar and second bar are disposed in a
single row along a side wall of the  frame, forcing means that force the
first bar rearward are provided, a cut-and-raised stopper which has a
tapered surface and which performs a  locking action by engaging with the
engaging arm and thus preventing rearward retraction of the  20 first bar
is formed on the frame, and when the first bar is locked, the engaging arm
is caused to flex outward with respect to the frame by the tapered surface
of the stopper, so that the passage  of the first engaging part of the
second bar is permitted, a tapered part which causes the engaging arm to
flex upward when the locking of  the first bar is released is formed on the
cover member, and 25 a guide part which has a side edge that is engaged by
the engaging arm that is  



caused to flex upward by the tapered part when the locking of the first bar
is released is disposed  on the second bar. 2. The card connector according
to Claim 1, wherein a second tapered part which  30 forces inward movement
of the engaging arm that is caused to flex outward by the tapered surface
of the stopper when the locking of the first bar is released is formed on
the cover member.  3. The card connector according to Claim 1 or Claim 2,
wherein a supporting part  that clamps the guide part together with the
engaging arm when the locking of the first bar is 35 released is disposed
on the first bar. 4. The card connector according to any one of Claims 1
through 3, wherein an  inclined guide surface that guides the rearward
retraction of the engaging arm when the locking  of the first bar is
released is formed on the first engaging part of the second bar. 40 5. The
card connector according to any one of Claims 1 through 4, wherein an
elastic locking member that prevents the forward advance of the second bar
when the locking of  the first bar is released is disposed on the cover
member. 12 CARD CONNECTOR   ABSTRACT OF THE DISCLOSURE  The present
invention provides a card connector which has an ejection mechanism that
makes it possible to reduce the width dimension of the ejection mechanism,
and that allows a so- called push-push operation without any need for a
swinging cam member. The ejection mechanism 40 of the card connector I is
disposed on the side of the frame 20, and comprises a  first bar 50, a
second bar 60, and a cover member 70. A cut-and-raised stopper 29 which has
a  tapered surface 29a and which performs a locking action by engaging with
the engaging arm 53  of the first bar 50 and thus preventing the rearward
retraction of the first bar 50 is formed on the frame 20. When the first
bar 50 is locked, the engaging arms 53 is caused to flex outward by the
tapered surface 29a, so that the passage of the second bar 60 is allowed. A
first tapered part 78  which causes the engaging arm 53 to flex upward when
the locking of the first bar 50 is released  is formed on the cover member
70. A guide part 63 which has a side edge 63a that is engaged by  the
engaging arm 53 when the locking of the first bar 50 is released is
disposed on the second bar  60.  FIG. 9  


