
1  CARD CONNECTOR BACKGROUND OF THE INVENTION  (A) Field of the Invention
The present invention generally relates to the art of electrical  5
connectors and, particularly, to a card connector. (B) Description of the
Related Art Known card connectors with ejection mechanisms typically
comprise  a metal shell, an ejection rod and an ejection lever, as disclosed
in U.S. Pat.  6,234,813. The metal shell is attached to the connector body
and covers 10 at least a part of a Compact Flash ("CF") card or other type
of memory card  inserted in the card connector. The connector body has a
guide section at  one side thereof, and the ejection rod is attached, in a
manner permitting a  sliding motion, within the guide section. The ejection
lever is attached, in  a manner permitting rotation, to the metal shell
through a pivot mechanism, 15 and is operatively connected to the ejection
rod such that the ejection lever  is rotated when the ejection rod is
pushed. The ejection lever has a  card-engagement projection formed on one
end to contact one side of the  card, permitting ejection of the card from
the card connector by rotation of  the ejection lever. 20 Because the metal
shell may have an opening for forming the pivot  mechanism, the strength of
such area of the metal shell is relatively weak.  Therefore, two potential
problems with the above-mentioned card  connectors may occur: (1) The metal
shield may be pressed down with an  unintentionally large force, causing
electrical shorting of the conductive 



25 terminals of the card connector; and (2) part of the force applied to the
ejection lever could be transmitted to the pivot mechanism of the metal
shield, causing an upward deflection of the metal shield. Upon multiple
cycling, this effect would potentially cause the metal shield to partially
loosen out of the card connector housing body. This looseness would -2-
cause an undesired component force to be applied to the metal shell; such a
component force could cause damage to or deformation of the metal shell  and
certainly increases the force required to eject a card. SUMMARY OF THE
INVENTION 5 A card connector has a metal shell that may be subject to
inadvertent  pressure or deformation due to an undesired upward force caused
by the  actuation of an ejection lever of the card connector. An aspect of
the  present invention is to provide a card connector with a reinforced
metal  shell to avoid the above-mentioned problem. to In accordance with an
embodiment of the present invention, a card  connector essentially includes
an insulation body, a metal shell and an  ejection lever. The insulation
body includes a pair of guide arms formed  at two sides of the insulation
body, a plurality of conductive terminals and  an ejection apparatus formed
at one of the two guide arms. The metal 15 shell is engaged with the
insulation body for receiving a card. The  ejection lever is pivotally
attached to an inner surface of the metal shell  thereby forming a pivot
mechanism, and operatively connected to the  ejection apparatus such that
the ejection lever is rotated around the pivot  mechanism when the ejection
apparatus is actuated. The metal shell 



20 includes an integrally formed bulge protruding from the metal shell, and
the bulge is formed in the vicinity of the pivot mechanism so as to
reinforce the strength and rigidity of the metal shell. In an embodiment,
the bulge may be stamped and protruding from  an upper surface of the metal
shell. The bulge may include a curved  25 portion surrounding the pivot
mechanism and two lateral portions connecting to and extending from two ends
of the curved portion. The  curved portion may be formed like a dish, and
the opening of the dish faces  the pivot mechanism. BRIEF DESCRIPTION OF THE
DRAWINGS 30 FIGS. 1 and 2 show a card connector in accordance with an -3-
embodiment of the present invention from different view angles; FIG. 3 shows
an exploded perspective view of the card connector in  accordance with the
present invention; FIG. 4 shows a three-dimensional bottom view of the metal
shell of  5 the card connector in accordance with the present invention;
FIG. 5 shows a three-dimensional bottom view of the metal shell  engaging an
ejection lever of the card connector in accordance with the  present
invention; FIG. 6 shows a top view of the card connector in accordance with
10 the present invention; FIG. 7 is the cross-sectional view along line 1-1
of FIG. 6.  DETAILED DESCRIPTION OF THE INVENTION  Embodiments of the
present invention will now be described with 



reference to the accompanying drawings. 15 FIGS. 1 and 2 show a card
connector 1 in accordance with an  embodiment of the present invention from
different view angles, and FIG.  3 shows the card connector 1 in an exploded
form. As seen in FIGS. 1  through 3, the card connector 1 comprises a metal
shell 2, an ejection lever  5 and an insulation body 7. The insulation body
7 has a pair of parallel 20 guide arms 10 each defining a guiding slot 12
for guiding an electrical card  (not shown) into the card connector 1. One
of the guide arms 10 is  provided with an ejection apparatus 3, and an
ejection rod 4 is slidably  movable within a housing 31 of the ejection
apparatus 3. In other words,  the housing 31 encloses the ejection rod 4. A
plurality of conductive 25 terminals 9 are placed on a crossbar 15
connecting the two guide arms 10.  In this embodiment, the ejection rod 4 is
a rectangular piece, and includes  an L-shaped end that is used for being
pushed by a user. The ejection  apparatus 3 is of a push-push type. -4- The
two parallel guide arms 10 of the insulation body 7 include slots 11 for
being engaged with joint pieces 23 of the metal shell 2 and the  guiding
slots 12 for receiving an electronic card, such as a CF card (not  shown).
The ejection rod 4 has a connecting end including a recess 13 5 engaged with
a tab portion 53 formed at one end of the ejection lever 5,  and a
hook-shaped ejecting end 54 is formed at an opposite end of the  ejection
lever 5, thereby permitting ejection of a card from the card  connector 1 by
rotation of the ejection lever 5. As shown in FIGS. 4 and 5, showing
three-dimensional bottom views  



10 of the metal shell and the metal shell engaging with an ejection lever,
respectively, the main portion 21 of the metal shell 2 has a rear slot 6
formed on its back by bending a section inward, thereby permitting the
ejection lever 5 to be partly received therein. A pivot projection 8 is
stamped out of a center portion near the back of the main portion 21, 15
thereby permitting the ejection lever 5 to be pivotally attached to the
inner  surface of main portion 21. The ejection lever 5 can be rotated on
the  inner surface of the main portion 21 by permitting a center edge part
51  (see FIG. 3) of the ejection lever 5 to engage the pivot projection 8
and by  permitting the opposite edge part 52 (see FIG. 3) of the ejection
lever 5 to 20 be received in the rear slot 6. The ejection lever 5 is
attached, in a manner  permitting rotation, to an inner surface of the metal
shell 2, and operatively  connected to the ejection rod 4 through the
engagement of the tab portion  53 and the recess 13 such that the ejection
lever 5 is rotated in response to  actuation of the ejection rod 4. Two rear
tabs 26 are formed on the two 25 sides of the rear of the main portion 21 by
bending the main portion 21 and  are engaged with the insulation body 7. As
mentioned above, the ejection lever 5 includes a center edge part  51, which
is a bulge portion of this embodiment, formed on one center  edge of the
ejection lever 5 for engaging a pivot projection 8 on the main 30 portion 21
of metal shell 2, and as such the center edge part 51 and the  pivot
projection 8 form a pivot mechanism 60. The ejection lever 5 may  be stamped
from a metal sheet. The ejection level 5 turns about the pivot -5-
projection and bulge portion by engaging the pivot projection 8 with the  



bulge portion 51 and by putting the opposite edge part 52 of the ejection
lever 5 in the rear slot 6 of the metal shell 2. FIG. 6 shows a top view of
the card connector 1, and FIG. 7 shows a  5 cross-sectional view of line 1-1
shown in FIG. 6. As shown in FIG. 7, the  pivot projection 8 is pivotally
attached to the center edge part 51 thereby  forming the pivot mechanism 60,
and the opposite edge part 52 of the  ejection lever 5 is received in the
rear slot 6. The ejection lever 5 is  thereby attached, in a manner
permitting rotation, to an inner surface of the  10 metal shell 2. In an
embodiment, a bulge 22 surrounding the pivot projection 8 and  bulge portion
51, i.e., the pivot mechanism 60, is stamped out of the main  portion 21 to
reinforce the strength and rigidity of the metal shell 2. The  bulge 22 is
formed in the vicinity of the pivot mechanism 60 and protrudes 15 from an
upper surface of the metal shell 2. According to the top view of  FIG. 6,
the bulge 22 includes a curved portion 41 surrounding the pivot  mechanism
60 and two lateral portions 42 connecting to and extending  from two ends of
the curved portion 41. In an embodiment, the curved  portion 41 is
dish-shaped, and has an opening 61 facing the pivot 20 mechanism 60. The
bulge 22 can be formed by stamping at a time to  integrally form the curved
portion 41 and the two lateral portions 42.  Accordingly, the main portion
21 of the metal shell 2 around the pivot  mechanism 60 is reinforced by the
bulge 21, thereby increasing the rigidity  of the metal shell 2, and as a
result the shorting problem and the upward  25 deflection problem of the
related art can be effectively avoided. FIGS. 1 through 7 are illustrated
for an embodiment only; other  



reinforced structures of alternative shapes that provide equivalent efficacy
are also covered by the scope of the present invention. The above-described
embodiments of the present invention are  30 intended to be illustrative
only. Numerous alternative embodiments may  be devised by those skilled in
the art without departing from the scope of -6- the following claims. WHAT
IS CLAIMED IS 1. A card connector, comprising:  an insulation body,
comprising: a pair of guide arms formed at two sides of the insulation
body; 5 a plurality of conductive terminals; and an ejection apparatus
formed at one of the two guide arms; a metal shell engaging the insulation
body for receiving a card; and  an ejection lever pivotally attached to an
inner surface of the metal  10 shell, thereby forming a pivot mechanism and
operatively connected to the ejection apparatus such that the ejection lever
rotates around the pivot  mechanism when the ejection apparatus is actuated;
wherein the metal shell comprises an integrally formed bulge  protruding
from the metal shell, and the bulge is formed in the vicinity of  15 the
pivot mechanism. 2. The card connector of Claim 1, wherein the bulge
protrudes  from an upper surface of the metal shell. 



3. The card connector of Claim 1, wherein the bulge laterally  extends from
the pivot mechanism to two sides of the metal shell. 20 4. The card
connector of Claim 1, wherein the bulge comprises a  curved portion
surrounding the pivot mechanism and two lateral portions  connecting to and
extending from two ends of the curved portion. 5. The card connector of
Claim 4, wherein the curved portion is  dish-shaped. 25 6. The card
connector of Claim 5, wherein the curved portion  has an opening facing the
pivot mechanism. -8- 7. The card connector of Claim 1, wherein the bulge is
stamped  from the metal shell. 8. The card connector of Claim 1, wherein the
ejection apparatus  comprises an ejection rod engaging the ejection lever. s
9. The card connector of Claim 8, wherein the ejection lever  comprises a
tab portion at one end, the ejection rod comprises a recess at  one end, and
the tab portion is engaged with the recess. 10. The card connector of Claim
1, wherein the ejection apparatus  further comprises a housing enclosing the
ejection rod. 


