1 CARD CONNECTOR BACKGROUND OF THE I NVENTION (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

Rel ated Art Known card connectors with ejection nmechanisns typically

conprise a netal shell, an ejectionlrod and an ejection |lever, as disclosed
in US Pat. 6,234,813. The netal shell is attached to the connector body |
and covers 10 at least a part of a Conpact Flash ("CF") card or other type :
of menory card inserted in the card connector. The connector body has a ‘
gui de section at one side th€@ARD CONNEQ@TEORction rod is attached, in a !
manner permtting a sliding notion, wmthin the guide section. The ejection

| ever is attached, in _a r mtiing rotation, to the netal shell

t hrough a pivot mchanwﬁé}ﬂﬁhogpt@ INM@NEEQ%N ed to the ejection

rod such that the ejection lever is rotated when the ejection rod is

pushed. Thqagi e¢idlamflieyfivdagdena card-engagement projection fornmed on one

end to contact one side of the <card, permtting ejection of the card from

the card connector by rotation of the ejection |lever. 20 Because the netal
shel | may have dheopesseny inventfar rgengrallye relatest to rthehani efneledidesl r engt h of
such area of the netal shell s relativel ak. Therefore, two potenti al
probl e vvictoﬁm?‘t% rsa%@?ﬂé%g?r%éa accﬁfﬁco%%ﬁ%ctors may occur: (1) The netal
shield may be pressed down with an wunintentionally |arge force, causing !
el ectrical (®)or DeReriplion BE (IOREMEID Xt

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 ¢jection 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 shicld. Upon multiple
cycling, this effect would potentially cause the metal shield to partially

loosen out of the card connector housing body. This looseness would



25 termnals of the card connector; and (2) part of the force applied to the
ejection lever could be transmtted to the pivot nechani smof the netal
shi el d, causing an upward deflection of the nmetal shield. Upon multiple
cycling, this effect would potentially cause the netal shield to partially

| oosen out of the card connector hou®i-ng body. This | ooseness would - 2-
cause an undesired conponent force to be applied to the netal shell; such a
conponent force could cause damage to or deformation of the netal shell and

certainly icagseasandéshed @ngsoread fdrcedo be aﬁpﬁ‘@d ththeandtal ShIMAIR¥h @F THE
| NVENTION 5 A card connector has a netal ell that may be subj ect to

i nadver t entConirEsaLFEce copkt eusatdagtres e Qfod@ﬁﬂuﬁ@% iof dlge mpilr thetlor ce caused
by the acty 'ﬁatdeﬂ'auﬁf n?tf}lez?d (iﬁé Pk § dé’cﬁﬁre(afto t%acragctl connector. An aspect of

the present inven O provi A card connéctor with a reinforced
metal shell to avoid the above-nentioned problem to In accordance with an
enbodi nent of the presenSUMMARYOOF THRINVENTRON or essential ly includes
an insulation body, a netal shell and an ejection |lever. The insulation
body incI udes a r uide arns fornmed, at des of the insulation
body, & plurality C%’fi C@B‘HE@&F‘%WW#\%W@%%”% Sé‘}’ B 1O Ha4NpEF %t us f or med
at one of thesdtD of WetSmith ddd%o @]thﬂiFﬁg‘ﬁe gwara %o géaQEQd g[ﬁlet he

i nsul ation”body for receiving a car ction ver ivotally
attached t actmtionnef apurjeciom déver hef ﬁEteArdstmiﬂectdrhenﬂerbwspentmfntjlea pi vot

nmechani sm and eratively connected tqQ th i h t hat
the ej lact i dHCYS @@E?V‘? {Ot\ﬁofsg Q H“ﬁ’r@%%d%ﬁeﬂ??@% e‘ﬁ%“&%giiﬁlgﬁ%awi Cej ec'?l on

appar at us ishcR%s dabRithe hBBvER AHtioh8 problem.

1o In accordance with an embodiment of the present invention, a card
connector essentially includes an insulation body, a metal shell and an
gjection 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 éjection 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



20 includes an integrally forned bulge protruding fromthe netal shell, and
the bulge is formed in the vicinity of -the pivot nmechanismso as to
reinforce the strength and rigidity of the metal shell. In an enbodi nent,

t he bul ge may be stanped and protruding from an upper surface of the netal
shell. The bulge may include a curved 25 portion surrounding the pivot
mechani smand two | ateral portions connecting to and extending fromtwo ends

of the curvgab®RhEn®BE th I b @i P ¥fe]s like a dish, and
the opening of the di sh%gggfu ﬁt{ﬁég’t%?‘v%‘lt’ﬁ%gﬁﬁger?? E’h‘%‘%@%ﬁ’ DESCRI PTI ON OF THE

DRAW NGS 30 FIGS, 1 and 2 show a card connector in accordance with an -3-
enbodi ment of t AdGpBedents ameapioied perspestitic Yieweof thei end anghedor Fl G 3 shows
an expl oded i.me.view of .t he..card connector in accordance with the
present i nvaecﬁﬁ%ﬁ?g}ﬂlé thy R VHOBe- di mensi onal bott om vi ew of the met al
shell of 5 the card connector in accordance with the present invention;

FIG 5 shows a tHIGed-sliowans kigealdifehiiemivbRwmvidwe et shetgheldil offngagi ng an
ejection | ever of the card connector in accordance with the present

i nvent fon; the cardcaiatordn mepordance withtthe present imyantdetor i n accor dance with
10 the present invention; FIG 7 is the cross-sectional view along line 1-1

of FIG 6. DETAKkLE 9‘1:&%{' P \ ; /ENTI ON di nent.s. .of, t he
present inventi ?%évm nowab@r%ggf%@%l%!\%ﬁ% Vle“ﬁgp%e metal sl
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.



reference to the acconpanying drawings. 15 FIGS. 1 and 2 show a card
connector 1 in accordance with an enbodi nent of the present invention from
different view angles, and FIG 3 shows the card connector 1 in an expl oded
form As seen in FIGS. 1 through 3,_4he card connector 1 conprises a netal
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 ?ﬁ@%& %?Aue@%?d&% g%&*\‘%ﬁ@ 1ﬂsﬁla?10tnhl§“oc§fa &e8gs §Rror 1. One

of the guide arns an ejection a and an
ej ecti on rotl 4or dewig dagziged withajuligt piecks 23aoh thes mtgalSihe:H 2t ﬁlﬁi ghect i on

apparatus 3. .In oth .the housing 31 encl oses the_gje t on rod 4. A
plurality oBUgHi ?91 \]/ﬁofrfﬁ TEEGIRING 1T G%C gélcp? Heeduoh 28 ac&g é HJ‘?B

connect i ng {0 1He ERefbRod &t had édﬁhécﬁ%%%ﬁa Bludirld'g bER! (PN Tod 4 15

a rectangul ar plece I ncludes an L-sha or bei ng
pushed by aengged Witk aeiabcpﬂ)mnn %ﬁamdjat Gne sndfofathp@mtmmleveyﬁe -4- The

two parall el e .ar.Ims i,n 7 include 11 for
bei ng engag%"&g\?m ‘PP]T Sine p‘FJS‘&té‘%g f§do§¢| Orl%?‘ﬁla{jé‘ﬁe‘?l?pofltﬁn%“fﬁg tﬁ"gw di ng
slots 12 fogic@6ei &g sartheﬂe%gt P@ﬂ?ﬁﬁtnﬁ% eﬁ'ectﬁiﬂCBfaé QrF6R fhd Ratd shown) .
The ej ectlon rod 4 has a conn ncluding a recess 13 engaged with

atab port|manBt(frdrlvrjedotatlomnﬁﬂame@ionlweeﬁect|on lever 5, and a
hook- shaped ejecting end 54 is formed at an opposite end of the ejection

e e R I BTG e R s asgRr o 1
three- @i nengf @H@'méi@lt SRST] h@Whe 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 & 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 3 ig 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 cjection 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




10 of the netal shell and the netal shell engaging with an ejection |ever,
respectively, the main portion 21 of the nmetal shell 2 has a rear slot 6
formed on its back by bending a section inward, thereby permtting the
ejection lever 5 to be partly receivegl_therein. A pivot projection 8 is
stanped out of a center portion near the back of the main portion 21, 15
thereby permtting the ejection lever 5 to be pivotally attached to the

i nner  surf a&gec@fon"BAd bRR hO¥H | | : e Rt at ed on
the inner surfacog_of tﬁlegr rfg%log(lgl?j{}gg%a@igg@é%% ﬁ%“g“’g' geg@rﬂéedge part
51 (see Fl®ilgs)pogtionidd apdbyimitingvier oppodtceedgegpart K of thet cjpetigrect i on 8

and by perpmtting.the opposite ed part 52 (see FIG 3) of the ejection
| ever 5 to e{)gn?gbeege\%gloﬁﬁ qiﬁge p%iql SgFBtZ'G. The ejection lever 5 is
attached, in a manner permtting rotation, to an inner surface of the netal

shel |l 2, and opeFi@.ievstows & espreieieds the dah®cehrietdron andd: 165, thdtemaa t he
engagenent of the tab portion 53 and the _recess 13 such that the ej ection

lever 5 is tiosssediangl viespehbeetlo! shewndn Fid. 6f Asshepaci oléi.rodher. " Two rear

bendi ng ¢ neP gt RrlsRiod 3% gy ERRrE 10 b shERF effee PHETIRR 00y 7. A
nentioned afiguang tthe pivercieehahieire 605 ahd ahedgfosite aitiger paddR phthe 51, which
is a bulge portion of this enbodinent, forned on_one center egdg)e_ of the

ej ection | ecigetion fgyerepdagicagivad gnvidie epjstait .onThe gieetirn detias 30S portion 21

of metal Shaldkoid o BRSSP ERLRE SRRl SIATPRT0 by Sind b8 orRhy O

proj ection ma pIvot e e €] "on lTever nmay — be stanped
from ajomet amesdighell 2The ej ection |l evel 5 turns about the pivot -5-
proj ection and bul ge portion by engagi ng the pivot projection 8 with the

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




bul ge portion 51 and by putting the opposite edge part 52 of the ejection
lever 5 in the rear slot 6 of the netal shell 2. FIG 6 shows a top view of
the card connector 1, and FIG 7 shows a 5 cross-sectional viewof 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 form ng the pivot nmechani sm 60,
and the opposite edge part 52 of the ejection lever 5is received in the
rear slot 6. The ejection lever 5is thereby attached, in a manner

perm tting thutfallosning ttaims. i nner surface of the 10 metal shell 2. In an
enbodi nent, a bulge 22 surrounding the pivot projection 8 and bulge portion
51, i.e., the pivot nechanism 60, is stanped out of the main portion 21 to
reinforce the strength and rigidity of the nmetal shell 2. The bulge 22 is
formed in the vicinity of the pivot mechanism 60 and protrudes 15 from an
upper surface of the netal shell 2. According to the top view of FIG 6,
the bulge 22 includes a curved portion 41 surrounding the pivot nechanism
60 and two | ateral portions 42 connecting to and extending fromtwo ends of
the curved portion 41. In an enbodinent, the curved portion 41 is

di sh-shaped, and has an opening 61 facing the pivot 20 mechani sm 60. The
bul ge 22 can be forned by stanping at a tinme to integrally formthe curved
portion 41 and the two |lateral portions 42. Accordingly, the nmain portion
21 of the netal shell 2 around the pivot nechanism60 is reinforced by the
bul ge 21, thereby increasing the rigidity of the netal shell 2, and as a
result the shorting problemand the upward 25 deflection problemof the
related art can be effectively avoided. FIGS. 1 through 7 are illustrated
for an enbodi nent only; other



reinforced structures of alternative shapes that provide equivalent efficacy
are al so covered by the scope of the present invention. The above-descri bed
enbodi ments of the present invention are 30 intended to be illustrative
only. Nunerous alternative enbodi nents may be devised by those skilled in
the art without departing fromthe scbpe of -6- the follow ng clainms. WHAT
IS CLAIMED IS 1. A card connector, conprising: an insulation body,
conprising: a pair of guide arns forned at two sides of the insulation

body; 5 a pWHAIT IS CIATMEDQKi ve termnals; and an ej ection apparatus
formed at one of the two guide arns; a netal shell engaging the insulation
body for receiving a card; and an ejec¢tion |lever pivotally attached to an

i nner surface ofl-f he A&3r8|CONROCIgRQOMPLIRE'eby form ng a pi vot nechani sm and
operatively connected to the ejection apparatus such that the ejection |ever

rotates around t RiMAbn bEBS AL SIRWREN the ejection apparatus is actuated,
wherein the neta ghellﬁ Iéoﬁ“é?i sesﬁlggnlwg'nt egrally fornmed bul ge protruding

fromthe nmetal shell, and the bulge is fornmed in the vicinity of 15 the
pi vot nechani sm 2. EhpaicarfdgudenawtsoforafedChitwo lsideshef ¢ha inhdather ge
protrudses from ago(lﬂ/).per surface of the netal shell.

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 pottion

has an opening facing the pivot mechanism.




3. The card connector of Claim1, wherein the bulge laterally extends from
the pivot nmechanismto tw sides of the netal shell. 20 4. The card
connector of Claim1l, wherein the bulge conprises a curved portion
surroundi ng the pivot mechanismand fgo | ateral portions connecting to and
extending fromtwo ends of the curved portion. 5. The card connector of
Caim4, wherein the curved portion is dish-shaped. 25 6. The card
connector of O a ‘@hc%?; i r acing the
pi vot mechani sm -8 8C@gﬁgﬁggﬁﬁggﬁgf?owhgbénq@bﬁ%eﬁggs:?%ﬂgﬁie bul ge is
stanped frfiont the metabkhethel | . 8. The card connector of daim1l, wherein the
ej ection apparatus conprises an ejection rod engagi ng the ejection lever. s

{ab port1on at dha. erlc GoH4 COPERROER FBURChETLESS SeBiCi b ona, “and
the tab poré?}eﬁrlbé‘seﬁﬁ @%%&&%&gﬁ}%ﬁéﬁ&u&%vgﬁe card connector of daim

1, whereint e| ectl n appar at r conprises a housing enclosing the
ej ection rod.
5 9. The card connector of Claim 8, wherein the ¢jection 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.



