;1 Je3el.lRI <Rv6TR142 0 MAR 2003 SPECI FI CATI ON EJECTI ON MECHANI SM | N A CARD
CONNECTOR Fi el d of the Invention The present invention general?y] MARaP(3 to
the art of electrical connectors and, particularly, to an ejection
mechanismin a card connector, which connector is adapted for receiving a
"Conpact Fl ash" card (or CF card) suchlas used for digital caneras.
Background of the Invention Known card ejection nechanisns typically

conprise a nmetal shell, an ejecti GPRCIBIGATIOMN ej ection | ever. The netal
shell is attached to the connector body and covers at |east a part of a

Conmpact Flash ("CF' s card or other type of nenory card inserted in the card
connector. The netal W ' } thereof, and the
ejection rod is sli dag%&t{@ %WF@Q@E@F@% The ej ection

| ever is rotatable attached to the netal shell, and is operatively

connected to the ejection rod such that the ejection lever is rotated when
the ejection rod is pushed. The ejection | ever has a card-engagenent

projectiog. formed on one end thereof to contact one side of the card,

perm;ting—ﬁ%ﬁm 18 SO he CF card fromthe card connector by rotation of

the ej ection | eKeproschlir SRl Uenllal rdfEStoTheRt bPNGIREN 6hiiors i €] ecti on
abricated o I I

rod is typically plastic and 1s relatively thick in order to
endow t he parigubarly,io an ejiectionmechanismgh l cardll coonectdrewhichdomeetor isadapted tforal | ow

for clearance.of the plastig rod lch will generally.be fabricated with a
rel ati vel J*SRVE & ﬁ@éﬁ@@haﬁﬁﬁ(ﬁgh‘}ww@bfgt“ﬁg{ %59&“&&%‘?32%" of the guide
section and ejection rod is relatively large with the result that the width

of the card ejection nechanism and hence the card connector, is increased
si gni f i calBakkerownd dftlstemventionend of down-si zi ng el ectroni ¢ devi ces equi pped
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gui de secg{ng ctidh ﬁ@&?@ﬁgm.sgaﬁs%a&{ea% ﬁie%sﬁh&wb%dy mco%%héagt fﬁ;&fr d

too much rance i1 n e gui de section such that the e ection ro oose
w t hi n t hefg@otpastRlashqHCFTivasd dratiser typesof asemory cardOinkéedifn €l cardeannector.

Do appl | o HPaNTNGLTLESHS SN YU 55 S8 e renk R Toe BETHAGIORI® HRRBMat | on of
the s p;' | atBcheGHilAH Bkl ASEARR! e LtEbPIevE: 1§ EbEEIR Gthholhs e et 3hel,

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 thereof .to contact one side of the card, permitting ejection of the CF card from the

card connector by rotation of the ejection lever.

In conventional card ejection mechanisms, the ejection rod is typically fabricated of
plastic and is relatively thick in order to endow the rod with a minimum strength. Also, the
guide section must allow for clearance of the plastic rod which will generally be fabricated
with a relatively wide tolerance range. Accordingly the lateral size of the guide section and
ejection rod is relatively large with the result that the width of the card ejection mechanism,
and hence the card connector, is increased significantly. In today’s trend of down-sizing
electronic devices equipped with such card connectors, it is important that these card
connectors remain as small as possible. Furthermore, the increased clearance in the guide
section to accommodate the plastic ejection rod may actually afford too much clearance in the

guide section such that the ejection rod is loose within the guide section. This looseness can
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" One' obj'ect of the present invention is to provide a card ejection mechanism
havi ng a gui de section having sufficient clearance to allow tj@ S{Aﬁcmgn
rod to pass therethrough snoothly, yet not too nmuch cl earanc h t rod
is loose within the guide section. To obtain this object, an ejection
mechanismis provided in a card connect,or conprising: a netal shell
attached to the connector body, said netal shell having a guide section on
one side; [ ect | | : it i ' i apjand
an o cct | St SpESEAERE D Bl iy FRAAE PN uldbic bR TRELPIR T
oper at i velthe metalshell and pessibhecatsing Hamige crdeforabtidrheft the biesliegndcertainlyl ever is
rotated during sliding of the ejection rod, is inproved by: the ejection
rod conpr ilEeasixgthe-foregequired i eiset afiskke st anped out of a nmetal sheet; the
gui de section is conposed of an inner wall confronting the inner surface of
the ejection rod, outer wall sections confronting the outer surface of the
ej ection fSﬁdmmixﬁGfihBWenﬁ@U and outer wall sections being spaced from each
other by the thickness of the ejection rod, and a cantilever-like resilient
ext ensi on pr oviQnedbiest ofithe prgpent Hivgntiomsis ik proyide acardgiectipagnecharism fapings t he
ej ection rod, agai nst the inner wall. Thi,s constr.ucti rmts. a

si gni fi car%uldfgesg%b%ﬁ{?ﬁmgf‘“ cbenf slepuge 1 I«'!.Q%wgl?e ?%céxogé?cg{]oefaggmegeﬁu%am sm
and aCCOfC&h{mﬂr\I}ﬁtyE@ndt@&ﬂh&h SéFhcethal theod 5 o8 witlda \he guigsisicAped Wi th a
card connector having such a card ejection nmechani smthereon. The ejection
rod i s held wi tTviobtaihthigobjecs, anegjedtion mechanism is previded semeard comneatori n pri or
art ejection nechanis hus rnm,ttin h erati onces to b

o 11 of ent | GBREIO8A 1P Bl Ao icathetst DRP e m e AHEl Fne g

rect angul agectfintéi dridtidePth LB onI6E slidibBSdtakhdaoAean HRNGiidd Isichad; lid 84 EjRawsd at
intervals on its outer surface which are adapted to abut against tHhe

cant i | everleverketablyaithdhed to the irmes surface bf theanajalistiell oparatively comectpdtactbe

bstanti al.ly. i tr. th of t j.ect.i it t i i
Thesi v dyectinn Nl R S e SiORRySs Biroteli 3HEE BRe e HeehiPbiog REL To. 2
person durinigoRAtyyaite Rkclibn (0dRofipiidest R6iah lar RANARER Standpe Sk 8£4 el | ever

has a "U'-shaped joint” portion formed on one end thereof to 2 0 MAR 2003
sandwi ch tsheetethenidersectmn isicampdsed ofiareinnerwall ednfronting thedsnersutfaceof et ween

opposi te upright ar of . the "U'. This connects the ejection |lever.to the
Chner wal | S678R s e Yol sEetons ConFRIBE K GHAT GRFECS 0fah JESUes F bl
€] ect | on 1 fgll hd bl lPscliibilohAph A théin BATHiBer by AUIGIORUE the GALEBh 364, 0"
of operating forceés)[ d?lrase%%i?%q?to gméj ection lever. Therefore, the stanped
and f or nedans] z@niitever-like esilient|extensioh pravidad carthie sramiesidé asthpoater wiald sections

permt clearance of the ejection rod wifhin the guide section to be
i ni ni zed. %Ipd?s tﬁﬁ&‘éu‘?"erggﬁﬁ%‘nﬁt e‘eﬁ?rdw%l}'ecti on mechani sm can be

significantly regidesshtrubtio strmits B'4ighiRiaitreBuctiol ¥f eHeSgiet) Bize O tHe T afiéclign
bi ased inwardly by the cantilever-11ke resilient extension so that it is

pushed agafmaechanisimg and aenordingly theflaterad sigaoflan electrangmdevice¢quipped wathtapard

| ooseness of the gjection rod wthin the.qguide section. .The |ntegral,.
connecti onc‘ft’%‘fa'g\‘)@’éﬁi‘?l?‘?e?“@ @(9?%0_ ec&‘Bﬂ mek %gﬁfeﬁ?'?@r lemle‘]ecgpnm ‘séﬁ\% ﬁhm the
section, Wehidl s&cPioR WthoRthe|dosénead fotnd Mgﬁ&%ﬂj&i_ﬁn%ﬁﬁﬁ&n&hﬁuﬁdeﬁﬁiﬂiﬁ@ rod
Wi thin the guide section, is assured by the sandw ching of the ejection rod

and t he i nthsroparating fercesde e efficientlydeansmittedto tistejectin regd witheut'deviatiethaped

j oi nt ti th j ecti.on. | . 2. 2003 Bri ef i pti f
oL port L on ol e et o0 St ? DR 200 BBl PRt R, o
under st 00d jft&Quls bR Gts ioRlek QRS wIRSEArk BUARL Bfablt SEalt BleRahtiIeVerTREasicHD

according to the preferred enbodi nent of the present invention shown in the
acconpanyi extensiempfihe guide section. The beads substantially increase the strength of the ejection

rod without increasing the size of the guide section, and further provides an audible click to a
person during actuation of the card ejection mechanism.

The ejection lever has a "U"-shaped joint portion formed on one end thereof to



"Fig.l i's an expl oded perspective view of the card ejection nechani smof the
subject invention; Fig.2 is a plan view of the card ejectio lfpmp
Fig.3 is a front view of the card ejection mechani sm Fig.4nzrsﬂeglgl2e Vi ew
of the card ejection nechanism Fig.Sis a bottomview of the card ejection
mechanism Fig.6 is an enlarged plan view of the guide section of the card
ej ection nmechanism Fig.7 is a side viéw of the guide section; Fig.8 is a

pl an vi ew, : Legtd I f Gl deQhn ReD R FaO1d S a
Pront "vi osiaphctine YEEAdrida LAl kb Gl OF heGhife e A WRDCH fbsife gt © O
Fig.l | i arns qfithe" . EPhiOEorinbets thie @ztiianlelento theoihnérhvealalf the gnide s¢otion,
mechanism. Fig.l2 is a front view of the ejection |ever; Fi

T L ot r ot TG UPdRinEdhe loo PSS aS dhest sotien B ind B Sekions< Fskrehe
cantil eve%ch'#ﬁ?ﬁp es._i%%«ﬁﬂ#fo@:ieﬁﬁﬁé foﬁe?s'dir%?tp&)!oltﬂé%[a@&o%ﬁe%gw t he U shaped j oi nt

portion o e e|ec ever ‘structura cooperates with the ejection rod
and the inner Waerefopé, theQRarfipddiRd F6raied @fuctian eodHs Gelatively thirParfd mhdewith
illustration showi ng how the U-shaped joint portion of the ejection |ever
st r uct ur alPregisiandp deamit clegyiande afithe ai¢csion irehwithia the, guide sectinn &9 bevaunimégeds he

id iop.. 2 0 MAR 2003 .Descri pt i f the<Pref E i ment
2 gur e 2 b ess wfiests e oL arusR HirRhion St e SRS FoiSke PRI o0
Figure 1 shehemird)@d djeitionrod Repkd- BidkeE fiwadly bY eirdantBverlitegebigead form

As seen in Figures 2 ;hrough 5, card ejection nmechanism 1 conprises a netal
shel | 2 ha&¥tensjor sqythatiit ispshédngaimstthe mer wall of theeuisistsection tojeliminamtheod 4
slidably vabl e within.the .qui.de.sectjon_ 3: d.an ejection l.eyer

ot at abl y OOPOER abaE RO ST e Foidegporii, THefEeR Frncfiibn Bt
connect ed djetioh fdl dnd'thd PerwalGithé falle Sdctioh, vhich Sitivectior dliniifhRé @€ 1 N
response to actuation of ejection rod 4. Referring still to Figures 2

t hr ough 5,loesengss hetween therej@tion fodwithin ther@iide 2ctiers imassuned by thessapdwishingioft h
corresponding to the cppnector d ngt sho a t he fropt, sj de.of. main
or 1 o 2t Aetin i a i atien wall Bttt o ShRSSIR umg eREatR ot i L SHAERB Y by
opposi t e jitidn dHtREEectfon 1&vear d can be pushed in and ejected fromthe rear
side of main portion 2a (the upper side in Fig. 2). Main portion 2a of
netal shell 2 is large enough to cover at |east a part of the card. Miin
portion of metal shell 2 has a lateral slot 7 forned on its front by
bendi ng a section inward, thereby permtting the ejection |lever 5 to be
partly received therein. A pivot projection 8 is stanped out of a center
portion of the main portion, thereby permtting ejection |lever 5 to be
pivotally attached to the inner surface of nmain portion 2a. Ejection |ever
5 1is rotatable on the inner surface of main portion 2a by permtting the
center edge of ejection lever 5 to engage pivot projection 8 and by
permtting the opposite edge part of ejection lever 5 to be received in

| ateral slot 7. As seen in Figure 2, guide section 3 is fornmed on the right
side of main portion 2a of




"metal shell 2. As seen in Figures 1, 6 and 7, guide section 3 conprises an
inner wall 9 and outer wall sections 10a, |0b and 10c, each ngng Bpﬁﬁgd
apart frominner wall 9 by a distance equal to the thickness ﬁ C n
rod 4. Inner wall 9 extends fromthe right side of main portion 2a whereas
outer wall sections 10a and 10b depend fromtwo |ateral extensions fromthe
right side of main portion 2a) and outer wall section 10c extends upwardly
froma | ongydrslicQalki f a lateral extension of inner wall 9.
Additionaﬂg%T“gﬁfUuoéggﬁﬁéﬁggﬁﬁgs a cantilever-like resilient piece 14

integrally conrGthéraybjdcts ant adyinkagsd ofXtipprsdnt kidentibni will bsunderstavdfranntiegr al | y
connected tQ a lateral extension extending upwardly froma | ongijtudinal
| ower edgefoBewinggescription ofa cardh pieptionamechanipmacepriingde thedrefsredemboimentiofs)| ot

15 extenditﬂgpﬁs&tg‘%ﬁﬁfﬁ% %&F’?ﬁ‘%%g‘)é’éﬁ;‘f‘%ﬁ%“ég ,:er of the wall and opening

at the forward en _ _ cantilever-like resilient
piece 14 is beriigl iy\&f ipYode®péSpectit@vie® Jf il taes ej@ctidh etaniti ofthesubjeen rod
4 is a rectangul ar netal piece stanped out of a netal sheet, and includes
an "L"-shap¥entjoni nt portionl 6 forned at one end thereof. The distance

bet ween i nner | 1,.9 and outer,wall sections 10a, 10b and 10c is
appr oxi mat el y \é%&éllsixﬁpap%evi?ﬁtg?(ﬁaé'ggetmop.l}xeﬁwg{:t angul ar plate 4a. The
rectangul ar pl agig 348a Bdft RERAEthe ¢ard ejeCloR Rféchaifisthor Med integral ly thereon

at longitudinal_intervals on its outer surface, and an engagenent slot 18
formed in frontFig# is heide viest ofitherchrd gigctionsmeahenisiy Fi gures 2 and 5, a

flexible thunb gush 18 f resinf te(riial .is attached to the "L"-shaped
joint portionl 6ﬁg§j1§8 P@?PIVE\% tggf’aé' §ﬁ8tﬂ)%n5_%ha§§5h in Figures 11 and 12,
and is stanped Fip@Tsan BRhGed pRASew diitRe hAUE Sectidh lof BRTar &edtid niRhidig; 20

fornmed on one edge for endgaging pivot projection 8 on mai'n portion 2a of
met al shel| 2. Figdosasideiveeweof the guidasectibmut t he pivot projection-and bul ge

ti b j i yot .proLecti 8 aof ejection |l 5withb
por ti on 20 of -t WEcl BalAHSY BB cAeLPA RS SR PRERIBELPEE . dge part of
ej ection lever Piglgysladioat HewdfMe jecton?®d;al shel | 2. Ejection lever 5 turns

wi thin the range 1 ndicated by the'solid and broken lines in Fig. 5.
Ej ection | ever Bighléds a sidavieweofiithe ejeetiin rpdece 21 forned on one end, and a

"U'-shaped joint. pgr.tion 22 forped. on the other end. As best seen in Figure
L U Ehaped | EiEh isapiangAen of B8 fisthon Bver pEoft e SgiPRBERaBE: an | nner
tall wall 22b apg igﬁrﬁoﬁt)g'i%@'dﬁfhé’éjé’ciﬁ:bﬁ%;f | oor 22c. The relatively narrow

space between the inner and outer walls is approximtely equal to the total
t hi ckness of i nhig: 13vilustr@tephovg thedgecsion rodstrugtiaalty cavptratey witlrthe Fantidevae liké
election rod..4. Low wall 22a is shorter than the width of |ongitudinal
engagenent "SI BESGt i nner wal | 9 of guide section 3, and the width of
|'ongi tudi nal  engggeapistrate? how thel-shifeloiatbettioR bAHR eftion [er ficirdlly Ng

|l ow wal | 22a to pass through these |ongitudi nal engagenent slots 15 and 18
to be caugleonsyateswithythesjection faslcanddhe npen wallyof the gpidgisection; and seen in
Figure 1, rectapgul.ar pl.ate 4a of.ejection ro i,S inserted.in i de .
cection 3 i n tndtt3id sy BBl RRyirhon fhs b-sShpsd ity i o2he GBction o
portion 22 |8fer Sinfiiralfcdoperafesivithl the Bfebtich fodl ah@ Ak inHéH vidl ofHRE 2aigEBdtios. Of S
15 and 18 of guide section 3 and ejection rod 4, as indicated by arrow 24,
until lTow wall 22a of joint portion 22 is caught by rectangul ar plate 4a of
ejection rod 4. The inner surface of rectangular plate 4a faces i nner wall
9 of guide 2 0 MAR 2003 section 3 and the outer surface of rectangul ar

pl ate 4a faces outer wall sections 10a, | Ob and 10c. Ejection rod 4 is
relatively thin due to being stanped froma netal sheet, and therefore can
be made with relative precision, thus permtting the guide clearance for
ejection rod 4 to be reduced to a m ninum Accordingly, guide section 3

i ncl udes a correspondingly narrow space since there is no need to increase
the clearance for the rectangular plate, as had to be done with the

ej ection rods used in conventional card ejection nechanisnms. As a result,
the |l ateral size of guide section 3, and the overall card connector, can be
reduced significantly. Eection rod 4 is spring-biased inwardly by the
cantilever-like resilient piece 14 of guide section 3, so that rectangul ar
pl ate 4a nay be pushed against inner wall 9 to prevent the | ooseness of
ejection rod 4 within guide section 3. Thus, the entire pushing force is
applied directly to ejection lever 5 wth no deviating force to be wasted
on |ateral novenent or on deformation of netal shell 2.




" The'i nwar d- bi asi ng of ejection rod 4 by cantilever-like resilient piece 14
allows the | ateral dinension of guide section 3 to be reducedq ﬁOﬁBRfﬂm3

wi th the outward-biasing of the ejection rod by the cantil ever-

resilient piece provided on the side of the innerwall. Beads 17a, 17b and
17c are integrally formed on the outer ssurface of rectangular plate 4a and

are positioned in the space forned on the side of the outer wall sections

when rect amw@ﬁoﬁb%ggﬁeﬁeﬁmgmeﬁtorvvard. I ntegral beads 17a,17b and 17c
i ncrease the streng of rectangular plate 4a. Furthernore, the non
conti nuous arr ahigares2tand S shbw ah epdsorpmechiadism lamdi dard cdmmectbgakd Figutdk f orm

of a click caused h ing.ejection rod 4 longitudinally. Figurel 3 shows
how t he spawsoaemnéého F 64 Rlecirnmechapismdy sﬁﬂgéedc F?rfeam See/ I EIgYRS2

resilient 190 Siks LA on. kil : j from
the first Seooh g tlllithbfnfBoRE Lidiec BRI 2 havh gl sliis ABEE 3 oo
bead 17b ande khidathedet, anejertion tod 4stidally hwviabie wdthyn trumidesectidie3d;ahd ake whi ch
is required tqQ npve ejection |lever 5 fromthe gosi tion indicated by the

sol i d i ne Siegtomisverorotatably attagheddto an imnpr suréace pbretal shelk2, @ad opgrativel®r sa) as
shown in Fi gl:ﬁne%}_elﬁto X,‘Q&&nﬁﬁgtspéﬁ&h&%ﬁe&ﬁg# %evﬁPg &Gotafed lpﬁﬁsg;bhs‘e%'aeﬂatg&détc at ed

by arrow 26 gure ree e cantilever- restlrent piece 14
moves i nt o ejeRtosdad space 25b, and then the audible click is caused, and

the ejection |ever noves to the fositi on indicated by the broken line in

Fig.5. Z 0 vaReferons stk torfigures 3 throughds a mampeytian 28 of metal shedlkhpsjadptgral

portion 22 J i | r ha it rel ati tQ 1 r L1 9
Bnd 1 oct andtfesr i §onpBidihe b GRERERARERI PANRTT s Sop M Bt

rect angul armpoptichi 22 (4R 16wer sidyid Wig 23k daEhva s tietonBaiR@Hods by @ppesite [idiiﬁi pieowdd! | s
22a and 22b of "U'-shaped joint portion 22. This allows inner wall 9 and
rect angul arb- ph gard cambe pusbeé tneandrejesteddinm therrearisidenfanain partios 2a e upper side

i nwar d- bi asj ctangul ar nl ate to. i nner ) t ha

ej ection | e‘blg?g‘ ?2 WH}) °5€°9 %‘aogfgq*%glsshéﬁg ﬁ%&j&“ﬂ%@cﬁ%&eﬁ%&%ﬁ%gﬁm qard.
under st ood fromNfhia peRivndf nidifl shéll 2ha a Riezd sk 7ifoEndlbidies S6ftiby®endifigheduced
to a mninmum and at the sanme tine, the ejection rod is guaranteed to be

free of | ocselirusisward, theeeby petmittingshe eiaction lewar §do e paglyeepivas thereing A pivot

ej ection pl Y. riing: biasi ng enecti.on plate | Ll v, a
cantil ever - %ﬁg&&r‘d%}téls@fﬂed&%&éa% uv?élggnﬁhq%ﬁém%m)g?&sﬁﬁg%% the i de
section. Acgedtidhn@iey 5 td bepivatally aitRatd @theBebAG IRl o RGN Wi 24) CEjedtich
connector, is reduced significantly in width. Also, the tight fitting of

the ej ect i oRverds iptembla ontike ignerrarfaeafitain aprtigRLatycopiiieg thagenteralgevb be

ever t ney b ORaalsh 5 ieasaf bivaberoieRitn FandRYodi Rl dhe pdbolfE el ot

mechani sm wjedtiortleveg 3ito Bé redeived i lagrdl Glot Met al shel | It will be understood
that the invention may be enbodied in other specific fornms w thout

depanting from tAesespiin Figuos 2,uidersastionifais dermed;ont the sightsideeffmain popioasarst

exanpl es an odi ts. therefore. a be consi der iLn.all respects
as illust ra&c@%ﬂfﬁ& seﬂﬁhﬁg&f'zf \}96 “‘é‘{fr ﬁ%ﬁd@ slgﬁt%/oé)hnff‘gojﬂpﬁ%s %Pg’fef)wgg%ai%raﬁ t ed
to the det abhter Whly Seetibey Fal10b and 1c]MAbh BEiRg sPacell ApdbfrofNinférasdll DBy AEisRMEE SM
(1) for a card connector conprising: a stanped and forned netal shell (2)

for receivi pApahtocthe thickmassrfieiestonropd. danerskall Y rxtends fiemdhprightgideiamaidf ;  an
stanped an dpgrﬁﬁﬁg whefeid bRer w séc@mssi dada%ﬁl 10b Ia%]er}fdeﬁjorwt\%g 'laQertaP&teq{éiogg from

the right side of main portion 2a, and outer wall section 10c extends upwardly from a

longitudinal lower edge of a lateral extension of inner wall 9. Additionally, guide section 3
has a cantilever-like resilient piece 14 integrally connected to an upright support 13, which is
in turn integrally connected to a lateral extension extending upwardly from a longitudinal

lower edge of inner wall 9. Inner wall 9 has a longitudinal engagement slot 15 extending



" section (3) and having an inner surface and an outer surface and a

t hi ckness (T); and an stanped and fornmed ejection | ever (5) rqgtﬁpkezmth
respect to an inner surface of the netal shell (2), and operatively
connected to the ejection rod (4) that the ejection lever (5) is rotated
during sliding of the ejection rod, \/\he6rei n the guide section (3) includes
an inner wall (9) facing the inner surface of the ejection rod (4), outer
wal | secti {0 f t hegtion
Fod (4, theardyahg el (el LBk d0mP Mrip Eurd Tae Bl 8 st

ot her by Fig6,cantilkverdike (dsjlient picbel £jsdentiinwandlyd (4), and a cantilever-1like
resilient exte%sion (14), adaé)ted to bias, the ejection rod (431 agai nst# he
i nner wal | (9) ReferringiiodFigyres %w%am%%? i3 restangyiaF mytal piets siEmp
wherein t ' | | ugless, r b and
17c) Iongira’t(a hgﬁl aﬁ‘g%‘?gﬁﬁgtgu dl(i%%]lgg&% ?‘n?géﬂ\}gscgﬁqug%%ﬁ? hfgﬁ'gﬁ)gﬁﬁg lﬁé‘%gl%ree?)z

wher eby t lhekistige bétwieertmaenaill 9 ked cwed wilbseetiods 10a, 1@sadd Hetis appreximiatety of

t he gui de sectign (S%Rdunigg slidin? of the ejection rod. 3. The ejection
mechani sme@yyl t thedhickness (") of rectangnlar pie fe Theetangulanplats 4pbosheadsiva,

I ncl udes L } Ql ' : [ r

sandwi on (1 183 LAERGHd BdtaRAbkeS] ok Ral B lg 30 5 S0 SABLEANG R, |
(3) bet weehgayenRat si6t 18 0Emed intfivait ofthe Fitapea 17l Ms seex i Pigukeg2)and 4,2 The

ej ection nechanism (1) as set forth in claim3 wherein the ejection |ever

(5) i ncl udiexible thumb puglhy 49 efiresin materdal ig attachedste thee'd-"hapeddoit pertiork? t her eof

for ejecting t Hﬁec%%mever 5 is shaped as seen in Figures 11 and 12, and is stamped from a metal

sheet. The lever includes a bulge portion 20 formed on one edge for engaging pivot
projection 8 on main portion 2a of metal shell 2. Ejection lever S turns about the pivot
projection-and-bulge portion by engaging pivot projection 8 of ejection lever S with bulge
portion 20 of the gjection lever and by putting the opposite edge part of ejection lever 5 m
lateral slot 7 of metal shell 2. Ejection lever 5 turns within the range indicated by the solid
and broken lines in Fig. 5.

Ejection lever 5 has a card-engagement piece 21 formed on one end, and a "U"-shaped
joint portion 22 formed on the other end. As best secu in Figure 1, "U”-shaped joint portion
22 comprises an outer, low wall 22a, an inner, tall wall 22b and a horizontally divergent floor
22c. The relatively narrow space between the inner and outer walls is approximately equal to

| the total thickness of inner wall 9 of guide section 3 and rectangular plate 4a of ejection rod 4.
Low wall 22a is shorter than the width of longitudinal engagement slot 15 of inner wall 9 of
guide section 3, and the width of longitudinal engagement slot 18 of rectangular plate 4a, thus
permitting low wall 22a to pass through these longitudinal engagement slots 15 and 18 to be
caught by the outer surface of rectangular plate 4a.

As seen in Figure 1, rectangular plate 4a of ¢jection rod 4 is inserted in guide section 3
in the direction indicated by arrow 23, and low wall 22a of joint portion 22 of ejection rod 5
is inserted in longitudinal engagement slots 15 and 18 of guide section 3 and ejection rod 4,
as indicated by arrow 24, until low wall 22a of joint portion 22 is caught by rectangular plate

4a of ejection rod 4. The inner surface of rectangular plate 4a faces inner wall 9 of guide



"2 0 MAR 2003 ~o0 5. The ejection mechanism (1) as set forth in claim1
wherein the netal shell (2J includes a lateral slot (7) formea mfhwt
portion thereof, and a pivot projection (8) for receiving the eq) g
| ever (5) therebetween. 6. The ejection nechanism (1) as set forth in claim
5 wherein the ejection lever (5) includes a bulge portion (20) fornmed on an
edge thereof for engaging the pivot projection (8).
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Ejection rod 4 is spring-biased inwardly by the cantilever-like resilient piece 14 of

guide section 3, so that rectangular plate 4a may be pushed against inner wall 9 to prevent the
looseness of ejection rod 4 within guide section 3. Thus, the entire pushing force is applied
directly to ejection lever 5, with no deviating force to be wasted on lateral movement or on
deformation of metal shell 2.

The inward-biasing of ejection rod 4 by cantilever-like resilient piece 14 allows th‘;a
lateral dimension of guide section 3 to be reduced, compared with the outward-biasing of the
ejection rod by the cantilever-like resilient piece provided on the side of the inner wall.

Beads 17a, 17b and 17¢ are integrally formed on the outer surface of rectangular plate
4a and are positioned in the space formed on the side of the outer wall sections when
rectangular plate 4a is pushed forward. Integral beads 17a, 17b and 17c¢ increase the strength
of rectangular plate 4a. Furthermore, the non-continuous arrangement of the beads provides

; audible feedback in the form of a click caused by moving ejection rod 4 longitudinally.
Figure13 shows how the space between adjacent beads corresponds to cantilever-like resilient
piece 14 in size and position. Specifically, the distance from the first space between bead 17a
and bead 17b to the second space between bead 17b and bead 17c is set to be approximately
equal to the stroke which is required to move ejection lever 5 from the position indicated by
the solid line to the position indicated by the broken line (or vice versa) as shown in Figure 5.
When ejection rod 4 is moved in the direction indicated by arrow 26 in Figurel3, the free end
of cantilever-like resilient piece 14 moves into the second space 25b, and then the audible

click is caused, and the ejection lever moves to the position indicated by the broken line in
Fig.5.
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be secured together, in addition to the inward-biasing of rectangular plate 4a to inner wall 9,
so that the ejection lever is free of looseness within guide section 3.
As is understood from the above, the lateral size of the guide section is reduced to a
minimum, and at the same time, the ejection rod is guaranteed to be free of looseness in the
guide section by using a rectangular metal ejection plate and by spring-biasing the ejection
plate inwardly by a cantilever-like resilient piece provided on the outer side of the guide
section. Accordingly, the card ejection mechanism, and hence the card connector, is reduced
significantly in width. Also, the tight fitting of the ejection rod within the guide section
allows the operating force to be efficiently transmitted from the ejection rod directly to the
ejection lever, thereby assuring efficient functioning of the card ejection mechanism withi;ut
fear of deforming the metal shell
It will be understood that the invention may be embodied in other specific forms
without departing from the spirit or central characteristics thereof. The present examples and
embodiments, therefore, are to be considered in all respects as illustrative and not restrictive,
and the invention is not to be limited to the details given herein.
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1. An ejection mechanism (1) for a card connector comprising:

a stamped and formed metal shell (2) for receiving a card and having a guide
section (3) at one side thereof;,

an stamped and formed ejection rod (4) slidably mounted within the guide
section (3) and having an inner surface and an outer surface and a thickness (T); and

an stamped and formed ejection lever (5) rotatable with respect to an inner
surface of the metal shell (2), and operatively connected to the ejection rod (4) that the
gjection lever (5) is rotated during sliding of the ejection rod,

wherein the guide section (3) includes an inner wall (9) facing the inner
surface of the ejection rod (4), outer wall sections (10a, 10b and 10c) facing the outer surface
of the ejection rod (4), the inner wall and outer wall sections being spaced from each other by
the thickness (T) of the ejection rod (4), and a cantilever-like resilient extension (14) adapted
to bias the ejection rod (4) against the inner wall (9). -

2. The ejection mechanism (1) as set forth in claim 1 wherein the ejection rod (4)
includes integrally formed beads (17a, 17b and 17c) longitudinally positioned at intervals
along the outer surface, whereby the beads abut against the cantilever-like resilient extension

of the guide section (3) during sliding of the ejection rod.

3. The ejection mechanism (1) as set forth in claim 1 wherein the ejection lever
(5) includes a "U"-shaped joint portion (22) formed on one end thereof to sandwich the
ejection rod (4) and the inner wall (9) of the guide section (3) between opposite arms of the
"U"-shaped joint portion (22).

4, The ejection mechanism (1) as set forth in claim 3 wherein the ejection lever

(5) includes a card-engagement piece (21) formed on the other end thereof for ejecting the

card.
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receiving the ejection lever (5) therebetween.

6. The ejection mechanism (1) as set forth in claim 5 wherein the ejection lever
(5) includes a bulge portion (20) formed on an edge thereof for engaging the pivot projection
(8).



