DESCRI PTI ON CARD CONNECTOR 5 Technical Field The present invention
relates to a card connector, and nore specifically, to a card connector
havi ng a push-push cam nmechani sm capabl e of holding a card in a usable or
ej ectable position by a push operation of the card. 10 Background Art
Various types of card connectors for use with personal conputers, digital
caneras, and the |i ke are known. As an exanple of such connectors, a card
connector that includes an insula%hg& ﬁ? housi ng having a termnal, a neta
shel | mounted on the housing and } qﬁ?Na card receiving space with a
top plate and a pair of side plates hanging from both edges of the top

pl ate, and a heart cam groove p i a |l ower portion of one of the
sides of the <card receiving spé@gﬁigﬁﬁﬁgéﬁ&gs descri bed, for exanple, in
Japanese 20 Unexam ned Patent Publication No. 2004-327149 (Figures 1 and

14) . éﬁs nat her .prior.art, a connector device for nenory card that
i ncl udes a?@gﬁfg%tﬁﬁ?d%k havi ng a heart cam groove on one end thereof, a

slider that novEs prébem: tiheenoimreckdatbodyy bncdhe chanseatr sk baakwas

direction ck nmetal having.a_|lock. piece that engages in 25 the

gui de grd%%%%ggcgﬁggheé}? %%ﬁ%%?%3%§O?Sh?%%§%aé?”%@?&?ﬁﬁ%ﬁ?m?ﬁ aeRanpl e,

i n Japanesapdddexahi meldiPat entaRlibin eatisainldNaor 2004t 20 @BsitFoguse al) . As

still an r L.or. art a onnector that includes a housing having a
B e R

cont act erern an shaped cam groove, 30 and a slider
provil@ed in the housing such that it slides along the card

insertioq;zggﬁ ir.ections is known as described, for exanple, In
Japanese fﬁe aé?%%gh%gtent Publ i cati on No. 2001-291553 (Figures 6, 8, and

11) . Recently, Veaidugotisees or§ feordusenmettpel fophoreswitihepetdramal 35 t he
appl i cat lofpuAese! Idied a0 se Y] Chndan At RCNAN %nBgh 4ol GR! Ehardy LOT
recordi ng downl oaded “nusi ¢ or an i mage obtal ne y a ce phone
of such connectors, a card conhector that includes an inasulative
15 housing having a terminal, a metal shell mounted on the housing and
defining a card receiving space with a top plate and a pair of side
plates hanging from both edges of the top plate, and a heart cam
groove provided along a lower portion of one of the sides of the
card receiving space 1s known as described, for example, in Japanese
20 Unexamined Patent Publication No. 2004-327149 (Figures 1 and 14}.
As another prior art, a connector device for memory card that
includes a contact block having a heart cam groove on one end thereof,
a slider that moves within the connector body in the forward-backward
directions, and a lock metal having a lock piece that engages in
25 the guide groove of the heart cam groove is known as described, for
example, in Japanese Unexamined Patent Publication No. 2004-207168
“(Figure 1).
As still another prior art, a card connector that includes
a housing having a contact held therein and a heart-shaped cam groove,
30  and a slider precvided in the housing such that it slides along the
card insertion-removal directions is known as described, for example,
In Japanese Unexamined Patent Publication No. 2001-291553 (Figures
6, 8, and 11).
Recently, card connectors for use with cell phones other than

35 the applications described above, which may detachably hold a card



canera, are demanded. A cell phone, however, includes nmany electrical and
el ectronic parts, so that it is necessary to make the card connector
extrenely conpact and thin in order to be incorporated 5 in the cell phone.
In the card connector disclosed in Japanese Unexani ned Patent Publication
No. 2004-327149, the heart camgroove 1is provided on the surface of the
cam slider which is orthogonal to the principal surface of the card.
Likemﬁse,fép tQS onngpto vice disclosed in %asaqﬁée Uneﬁgnined Pat ent
Publ i cation Ko 102064 RS RBATT 1RARE §PO6VEST 8V 7 GRilded B t he
surface ofandre, arendacindetockedliqusinag)hankivel, iiaconddoganakltottiel

princi pal r f.ac of the card. ge e.heart_cam groove and heart cam groove
section %rgcgeelgecr%lr%{%h%apretsanéorg ﬁ?ré a° TR \é?hr.na]ﬁ\%c QiTgYy, these
connect orrimereca g iofEreiyt batpddie aatlzehim itrherber ghi kdi tectihonratzd

i nevi t:abl 0 si.gnificant_.although the size.in,the w dt di rection of
t he cgnné%}gﬁgé?E%},bgﬁéévwgﬁuFQ% F@%ﬁigﬁng?cﬁﬁ%(%‘F&OSﬁ%yl%eP?%%ﬁ%ﬁh. I n

t he nmean Wiemeninad tHaéentrfild onaeiciroNo di29CKe32d 4 Japanese cabingxamiened

Pat ent Puhl i i i 01- 5 heart -shaped cam_ 20 .groqQve is
provi ded%(;gnIptgﬁ{er!ug%cri :‘%cé: %f g?%]gajc%og’sfi ¥r:llgg(cs I elrla(rer]f)u‘%%licﬁlg 1§e8]fJ|Con%on EIli ch is
paral | el % thetheipripsdi purfaug fodcthefcathe ddkdwisandrt ibestemerctios f or med
so as to Is A L Sl c V. ' r j hape such
that the G258 PTeR et Bl Mpal e BRI T el LB R RN, B ot der
to féPm t2€4dcahy Yebotbe Heambvenm grbeve 5 sspiaeidedpomtthagsseitdeont dhet he
housi ng r, L ert.aLk i , . i .0f .t lider is
added thé?gFé?gggefﬁép%ﬂan%%FgFgﬁ§§ﬁg*%%i8&%2&%“% §§§'ﬁ%é%§g%cgecones
si gni fi cadt thaheaysh.eJbase et con treeotreenddbeeriopeth gnovvewaftithe

Ci rcunst aRGes; 48serihed ahove.apdsid Lstal, QRight }chotrgﬂgng%ﬁs fse30
invention to provide a conpact card connector with a reduced "t ycﬁness.

Di scl osufFENBECEIE INaventi BROTH ddhad EbhAnettorirofthehdepeleseditrdaniention is

a card  38e6OMSG BaddtekUdiiBE: £ B- ANt BCLRR IKRsUlaLEVELhQYST Y 4hAr
hol ding 2 the contact; and & push-push cam nechani sm provided i n the
housi ng direction of the connector, i.e., the width direction of the card
may be reduced.
In the mean time, in the card connector disclosed in Japanese
Unexamined Patent Publication No. 2001-291553, the heart-shaped cam
20 groove is provided on the surface of the housing {slider mounting
section) which is parallel with the principal surface of the card,
and the slider is formed so as to slide on the housing. The cam groove
is formed in a shape such that the size of the connector in the width
direction is reduced. In order to form the cam groove, however, the
25 slider mounting section of the housing requires a certain thickness,
and the thickness of the slider is added thereto, so that, in total,
the thickness of the connector becomes significant.
The present invention has been developed in view of the
circumstances described above, and it is an object of the present
30 invention to provide a compact card comnector with a reduced

thickness.

Disclosure of the Invention
The card connector of the present invention is a card

35 ceonnector including: a contact; an insulative housing for holding



and driven along insertion-renoval directions of a card by a push
operation of the card, wherein: the cam nmechani smincludes a slider having
a lock 5 spring for locking a card inserted into the housing and a cam
groove; and the housing includes a positioning nmenber swi ngably provided
in the housing and engaging in the camgroove to perform positioning of
t he slider according to the push operation of the card, and wherein: the

sl i der subst ant i the sa |.ane s, the card; and t he
| ock sprl ng i skgﬁg%bsaél adj ug?? %{ nq&%lgc’rmo%’f/%vuféi Jui ¥ pRgst
posi ti oni ﬂ:gdrd&mven aJAmg)masenm—rmmbv@I direcpiesentt anverd ibena ];bm | ock

spring I e shape and include a | ock protrusion for
| ocki ng n?%e ca (rf a? f?ﬁ% réeaé:%énd portion thereof; a fixing end portion of

the 15 | ock sprlwringraazy ldnef cmednetcrblahh]emslncdeldesamdsladpkamanmuafchfk of the

| ock r t.he cam ove,
confi ;Sgr E??%ﬁ%%gqﬁ%?% %C%ﬁggnvﬁ %1& ﬁgo gcar o TR %?)r s G 95%0‘6? esent
i nvent i oAnd Uhehkeeus incl Lmtelslcaasshe:ldsuthamembarismillngabﬂ:p\;:&rosrltihe imousi ng
and Com ERensay bhE AlRbinhol e ORISR Ah R EEaEe1 LSIO!
n h ext e I'n

corresponding to & cam-rechant sm as
inserti oﬁfr@m\ﬁélldarrwqrdnggotmtﬁ@ caed, Olaemldattﬂw btﬁckhsp:ramlg andcl udes a

l'ock protrusi Oﬂrhteh}éﬂnerfgl gglsld@rt D;L%g'glfh %J%S%Q {é)l %'gﬁ%ep Caélreéh.e free

end portion when the sI| IS pus OUSI My IS
pl acéd aEES éhas‘;a@ﬂe apestihe b(Pr:k aﬁrmqeieﬂabpwecﬂ hd] @a&n@t@ahe drarsgodvear t

shape, gi gep{:g@angSl%liBfigﬁ% dhe lock spring is disposed along a

portion of heart -sh groove that fornms an angle with
t hei nserti on-r éFoveg err@pd@e@mwé ‘élfle tiyeseat dinvganddrdi ngha dotkeswaing

connect Qﬁaﬁﬁa&@% M&%&@& Kk @ﬁ%@% :Lﬁ&ﬁ.lde‘?‘g 1%%%391%@&59&@1 anip.rm

i ncl udes slider having a spring f I'ng a car

gr oove, %Cér%(?sq i %%&nﬁe@ﬁféﬁ%mewﬁroﬁﬁwr@ognﬁ|Rm‘tngno¢fttlhé sl i der

accop gi rngadl@slarﬁg;sﬁag)n@é atiian t&fthtehglfc?éxd 2086 $hbfer du8s o dhitet he same
pl ane as the card, and the |lock spring is dispoSed adjacent to the cam

groove @ GuFHEIRRESYS AHIRFRT o G CReADRIZLisH Phathe HEMWOIAPRVEF the cam
mechani sm may Becor¥figuration may be adopted in which the card connector

of the present invention further includes a shell that substantially
covers the housing and cammechanism, the shell having, on a principal

20 surface thereof corresponding to the cam mechanism, a slot extending
in the insertion-removal directions of the card, and the lock spring
includes a lock protrusion that engages with the slot to control
movement of the free end portion when the slider is pushed into the
housing and the card is placed at a usable position.

25 Preferably, the cam groove has a heart shape, and the planar
surface of the lock spring is disposed along a portion of the
heart-shaped cam groove that forms an angle with the insertion-removal
directions of the card.

According te the card connector of the present invention, the

30 push-push cam mechanism includes a slider having a lock spring for

' locking a card and a cam groove, and a pcsitioning member for
performing positioning of the slider according to a push cperation
of the card. The slider lies within the same plane as the card, and
the lock spring is disposed adjacent to the cam groove to guide the

35 positioning member, so that the width of the cam mechanism may be



reduced. Further, the camgroove is provided on the slider itself which
lies wthin the sane plane as the card, so that the card connector may be
made conpact with a thin thickness. Further, if the |l ock spring has a

pl ate-1i ke shape and includes 5 a lock protrusion for |ocking the card at
a free end portion thereof, a fixing end portion of the lock spring is
fixed to the slider, and a planar surface of the | ock spring adjacently

faces a Iy he o roove, then the tio menber V.

appr opr i g:lge}l&%lw rthefhe ca% “gr %]6Q/Ovee\}8np??vfc%ei 8?089% €4 %Frgs]if dept h,

so t hat mlthéieaw@khmi;hefsamh@lahe derthreyarfdyrddieiiabens edud ednneadicht her eby

the car tar nner. f a configuration is adopted in
ﬁagoﬂg%d% a@@ mghgr el u&g "S3hel |

whi ch the card connec fur that substantially
covers the housiurghamd 1fc‘dre hechapi sy hamepﬁheéﬂﬂea/ishmgge @mr:l anpruded pal

surfa 0 a anls extending in
t he %ﬁsé?ﬁ%ﬁ&%ﬁ%@g O%eg(g'%%l%lsg[ &?é r&%Jégcaa@r eder%cgé gh?r% PI ncl udes
a | ock peofi¥tigicoend lratrténgageshwi drk hprsmg)tlst ﬁlzseemttloothﬂmmnient am‘d t he

1 ee endaRrdian Abedcd e Shidedol Sobtpbet] M b hechoelngoandy, (e card

is pl acea at a us e position spr ng i1s prevent ed from
def or m n§he sm Fueothe tbandthis peet i@l jnocoaneet edyt Dove ha@pcapdla:mﬁyect or in

its oper@um shatem 5&53&% Chgrwtt!h%n%%o&éﬁﬁag?%{n%g; H éengfptﬂa% a plan

view of a card connec isS an e i nventi on.
Fi gulté | B¢ Shacknews ofi ehe ofl ithe moat éucﬁmmbemedudadstam gttereby Fibgure | A

Figure 2A.}$ c%nﬁ@@foﬁ“n?a‘r% of Lhe ca_{]qmggnnect or illustrated in Figure I'A

30 Figure 2B is a bottomview o e card connector illustrated in Fi gure
| A Figure 3A il§ a Fpghtowiaddoni ew adonted éar shidnrdet oprill Costasoed in

Floure | furdeguige ARidsS adsh oMl chhd&u:2WnPlal NP LREHS GOUNEELOING ISt rat ed

35 in Figure
Cam mechanlsm, the shell having, on a principal surface thereof

15 corresponding to the cam mechanism, a slot extending in the
insertion-removal directicns of the card, and the lock spring includes
a lock protrusion that engages with the slot to control mcvement of
the free end portion when the slider is pushed into the housing and
the card is placed at a usable pcsition, then the lock spring is
20 prevented from deforming, so that the card is securely connected to

the card connector in its operation state.

Brief Description of the Drawings
Figure 1A is a plan view of a card connector which is an example
25 of the present ianvention, |
Figure 1B is a front view of the card connector illustrated
in Figure 1A.
Figure Z2A is a rear view of the card connector illustrated
in Figure 1A.
30 Figure 2B is a bottom view of the card connector illustrated
in Figure 1A.
Figure 3A is a right side viewof the card connector illustrated
in Figure 1A.
Figure 3B is a left side view of the card connector illustrated

35 in Figure 1A.



Figure 4 is a plan view of the card connector illustrated in Figure 1A
with the shell being renoved, illustrating the housing thereof. Figure 5
is a partial cross-sectional view of the card 5 connector taken along the
line 5-5 in Figure A Figure 6Ais a left side view of a slider used in
the card connector illustrated in Figure |A Figure 6B is a plan view of
the slider used in the card connector illustrated in Figure 1A 10 Figure

6C is a right side view of the slider ed in the card .connector .
Tlustrated i n FIGre: I “Ftr & 9AGs B° (Pom CUMSh 6F | e errasn in

i IlustratEdgure FRAguith & sBejlreeifl irsmavedari Nuewrafirdhehsl hdesing
iIIustratE%%'é% igure 15 6A. Figure 7Cis a bottomview of the slider
illustrated in Figure 6A. Figure 8 is a partial cross-sectional view of
the slider takériguakortg ishea | pametigrl8 dnosBigacei@l 20 ek guff ectBA ¢carda pl an
view of aloglcspringdisad nchhe Gard coppnector. figure 9B is a side view
of the | ock spring used I'n £he car connect or-. Elguie 10A is a plan view
of a cam groové'igfurehéAsls dedeft 25idd guerw d0B issidedeveddbpmenbe vieew of t he
cam groov, fthe ;5 1 i gur A is a plan view of the card connector
with the éﬁgff .ge%%gk%%%%3gdg?Hﬁﬁé&?a??hg a state in which a card is
inserted into FHiseredBd conhecvoey odridet He dearubegich toekaspromyearoe
provi si onglql ¥+ 3 ged W.th, each other. Figure 11B is a plan view of the
card connectorrwﬁ?ﬁn%ﬁevgﬁg%[ being renoved, illustrating a state in which
the dfrd is indédgued 6GlE a héghiayidat vievhefclardsébhmected. irFtharartiC is a

| an vie car t i t shell 35 being renoved,
p WRhebPEr ?11%‘%9%?%% F\fﬂﬂ:ghti‘e he. g

illustrating a state 1 n nger 1s renoved
‘ Figure 7A is a front view of the slider illustrated in Figure

CA.
Figure 7B is a rear view of the slider illustrated in Figure
15 6A.
Figure 7C is a bottom view of the slider illustrated in Figure
BA.

Figure 8 is a partial cross—sectional view of the slider taken
along the line 8-8 in Figure 6B.

20 Figure 9A is a plan view of a lock spring used in the card
connector, |

Figure 9B is a side view of the lock spring used in the card
connector.

Figure 10A is a plan view of a cam groove of the slider.

25 Figure 10B is a development view cof the cam groove of the
slider,

Figure 11A is a plan view of the card connector with the shell
being removed illustrating a state in which a card is inserted into
the card connector, and the card and lock spring are provisicnally

30 engaged with each other.

Figure 11B is a plan view of the card connector with the shell
being removed, illustrating a state in which the card is inserted
all the way into the card connector.

Figure 11C is a plan view of the card connector with the shell

35 Dbeing remcved, illustrating a state in which a finger is removed



5 fromthe inserted card and the card is usable. Figure 12A is a plan view
of the card connector with the shell being renoved, illustrating a state
in which the card in the usable state is pushed again by a finger. 5
Figure 12B is a plan view of the card connector with the shell being
removed, illustrating that the card is pushed back to a position where the
card is allowed to be pulled out. Best Mdde for Carrying Qut the Invention

10 Herei _ngfter an exer%%%régegﬂ?(g i.nent 8f.theséa%?rd connector of the
c e

present i nvention GrFTC WEhr &F 1%8CE -t o the acconpanying

drawi ngs. Fi gurkEisyuket WA3ikld pbdn atewafeatid caonneahectod witn odai e 1A gur es

| A and 1 e. pl vi ew, and front view respecti.Vv , d_Figures 2A, 2B,
3n, and 3F AR PR é%vfusg%‘tatt&%gﬁé ALP I ghE S g}‘ée‘:%@w} HAUTRTE Si de

Vi ew r espetittiesébypudhwd carsdncopnectioget. i ncludes: an insul ative housing 2;
contacts 4 hel d.; in 2. .an metal shell, 10 covering t.he upper
face %E’ si de f;%cl%rggfzigﬁ%o?%rhgiﬁ%ﬁgi ﬁjge E?I%iclplslfl,ecwfew%ﬁla%@eo?%etlﬁe

housi ng 2baiind rdmevies cirlilbetir s iy ti20t tled eredde dushkd fpare t4,a pssiteldn as

Fi gures 3 [ 4 i Vi f,the housing 2 with the shell
bei ng ren%Dl{i/egrtf. t?gegﬁ%cﬁsl%naii&%%gt%st}fﬁsgé\t%%%ﬂu%'a rect angul ar pl anar shape,
and includes side walls 9a, 9b, a rear wall 16, a bottomwall 20, and a

cam mechafy i ., 9a he area enclosed by the side wall
9b, rear %;f%mng%ﬁelg& tbct(%t%trg!ang%ac}ﬁ?é 561% grrll cal%nmschani sm18 fornms a card
receil¥i ng sect HereB{tRirgureexenprlasy embdddient Tifethe usindgc@nivasoa
rectangul & p - S f hnser gures 1A,
1B). The cgm@ﬁ%g%aer%fts %H‘.{%len(ﬂtﬁgl?i B%t&é’saslr%ébﬁgswgﬁfe e?{e?%relf:é %(/\CA!:(}%%V\A dt h,
whi | e t hécsraeanaing gdisaghngshe Fligiiresildéohasi Blusdlrat e veloprdheonwedolr 30 as

O i . is f . ; dth
i1l ustratied; i @hfd}gy%(%ﬂdes iglggr\}\glqlh(‘ar}e]pﬁa{nsvlé%}’ME?&}@%lébgggB@%%tlﬁ% rd the

front side between the si 9b "and cam nmechani sm ‘ efefent of
"front sidge" FaguipredPmerBi mhreansd 3BstkR Heagnvieke o tdorar dew00ightgur es

11A 19 12BHei $idwiseiisede s8N JLL8EGN e Ylectifhel AN JLH cofffans, f hoht and
| eft respectively on a plan view 35 of the card connector, as illustrated
in Fi gurénFAu‘é?s :él_anAlzaq;@}aquivleyhou51ng 2; contacts 4 held by the housing

2; and a metal shell 10 covering the upper face 6, side faces 8a,

8b of the housing 2.
First, the shape of the housing 2 will be described with
20 reference to Figure 4, as well as Figures 1 to 3. Figure 4 is a plan
view of the housing 2 with the shell being removed. The housing 2
has substantially a rectangular planar shape, and includes side walls
%9a, 9%, a rear wall 16, a bottom wall 20, and a cam mechanism 18
on the side wall 9a. The area enclosed by the side wall %b, rear
25 wall 16, bottom wall 20, and cam mechanism 18 forms a card receiving
section 54 (Figures 1A, 1B, and 4). The housing 2 has a rectangular
notch 14 on the side of a card insertion slot 12 (Figures 1A, 1B).
The cam mechanism 18 on the right side has a relatively wide width,
while the side wall 9b on the left side has a relatively thin width
30 as illustrated in Figure 4. The notch 14 is formed so as to open
toward the front side between the side wall 9 and cam mechanism
18. The referent of “front side” as used herein means a side from
where a card 100 (Figures 11A to 12B) is inserted, and referent of
“right and left” means right and left respectively on a plan view

35 of the card connector, as illustrated in Figure 1A or 4. A plurality



6 of contact insertion grooves 22 extending backward fromthe notch 14 are
provided on t-he interior face of the bottomwall 20, i.e. on the bottom
face. The plurality of contact insertion grooves 22 1is formed in parallel
along the insertion direction 101 (Figure 4) 5 of the card 100. Each
contact insertion groove 22 includes therein a single contact 4. Further,
two notches 66 are fornmed on the rear end 2a (Figure 4) of the housing 2.

The shell 10 unted on_ the housing constructed. in the manper a

doscri bed BESISETS ERREA00r PP oUPRAS HECEr Y dee PR QUG NEHHST 10 and

fol di ng. Thershpkbvided nel udesirsicdeonalfice H¥athkObottat waubstanti.al.ly cover
respectivel and an attachnent

the side walls 9 9b of t housi ng. .2
pi ece 64 %itlclzjﬁ ]P(gttfo(ﬂ dageat %EEW\%lngoPéh% t@(acto%n%/ﬁ]étlt?@ugfﬂﬁv%. %g\hen t he
card connectformdd iin pitallhedal doy ahsuhsdarat enldl-(deiigur D1R2AFigthe 4)
attachnment: piece 64.} | dered 15 to the substrate.150., The side.walls
on  B0n t PR 00 B e e ey s oRee B2 HBr R i Mg
respect i veelsynase iddntisttat edurthe i quoesot3hes3B6 aite reinded foacelse 8aar8b of
t he housi h rotrusigns.70a, _70b, and 70c, 70d respectively, which
correspoﬁ%ﬁiég ?ﬁ%mﬁgighe§%6 gfhggs}n%g%; and 68d respectively. Note that
t he 20 not ches T88a&hed8h,0 680, teginsh 68e haneinwl|leeisitvet yed ahlbe rasinklre not ch
68, and pr.o P 7 0] nd 7 re.coll.ectively called as the
rot £ usi G U RER ke DBl or N EHE RSB S hloh SR e ®
prevéft tamd siedding0 frhemsimevilngCupwariddasd sidar wadds 1As, i Lbbstuhated in
Figure 3B hel;l o] 6 Lch i S-0 the rear
uﬁgegnél%_lxdlg%\ggjgfé%%: 54 68&, %ﬂ’”b%b,?g% or OPRD Elgf’}@{lg@ t? a

I
side, at the rear e e side Wwa whi'ch“éngages
CcOr r espoAEFREC ¥ Gtlvusiioh an0et ichrke t hoiesiengd whighdiprevésed aitt hee shel | 10
froms! i dobgnodlled Br i, HEAL i DeCHRAN hEUELNPLonhESNYl s 1 AR AN
opening 72 at a €05|t|on corresponding to the cam fmechani sm 18,  as
i | 1'ustrated sHPFFgRre 194, (Fi3rFhehlopehe g ta2hineet rdeseart ebastlideredngue 74

ext endi ng,back t=he t: f e i { toward
nsi de of Cthe SeharT G0 (reartard it G e AT P a2t ) 386,

ext endi n§~SPaRIAP HCIT B8M Ry hpBpi R§dTRsReTdvARY asThblustastrd t ongue
74 and shoki@l-QPeiat . NTRAOPEIAE LR Wighh Bhescam AechaniyM18avEhe
protrusions 70a, 70b, and 70c, 70d respectively, which correspond
to the notches 68a, 68b, 68c, and 68d respectively. Note that the
20 notches 68a, 68b, 68c, and 68d are collectively called as the notch
68, and protrusions 70a, 70b, 70c, and 70d are collectively called
as the protrusion 70. The protrusion 70 and notch 68 engage with
each other to prevent the shell 10 from moving upward and rearward.
As illustrated in Figure 3B, the shell 10 has a notch 68e, which
25 1is open toward the rear side, at the rear end 10c of the side wall
10b, which engages with a corresponding protrusion 70e of the housing
2 and prevents the shell 10 from sliding out in the rear direction.
Further, the shell 10 has an opening 72 at a position
corresponding to the cam mechanism 18, as illustrated in Figure 1A.
30 The opening 72 includes an elastic tongue 74 extending backward from
the front edge of the opening 72 and biased toward inside of the
shell 10 (rearward in Figure IA). Further, a slot 56 extending
backward following the opening 74 is formed. The elastic tongue 74
and slot 56 operate in.cooperation with the cam mechanism 18, the
35 details of which will be described later.



35 details of which will be described later. 7 Next, the nounting state of
the contacts 4 in the housing 2 wll be described with reference also to
Figure S. Figure 5is a partial cross-sectional view taken along the |ine
5-5in Figure A A press fitting section 4c of each contact 4 is
press-fitted in each 5 contact insertion groove 22, and thereby each
contact 4 is fixed to the housing 2. Each contact 4 includes a contact

segment 4a |ocated LR e %rnfgggt%_r%f{e%f % > NAUsL 13”&1@ %15{1?2 I %ot ch 14

sol dered to the ‘substrate iI's pro rudl
The cont a¢ill segneacrdeed leIthcraefm:cena;ndaleattced‘lgnre he. cﬁargdree&elsnmg

secti on 10,50 FLgie 361 5aL1 ¥ shass bhatodhienehastic d onaug, 74 i bi ased

t oward e 1 nsi the™s cam nechani sm
descri bed® wirels rigftgiaticectabsola of Raghremnteatt b 18. pﬂéisguféstﬁixmoeﬁth and
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view Figure.8 bérﬁl@r@rc;f %lhecﬁeﬁélrﬁfczt' %ﬂal aVE BN téﬁ%%@l@le? Hd ne 8- 8

in Figure 6B. As lustrated in Figure 4, the camme anlsm |nc udes
sl i der Zﬁs%k}‘ﬁa?traﬁll@@s Figure 2Rdric kel 89 dntedhiedies o lthi Theactn ot 20

groove 24 e% @§ forined: hoatdig h%eat@@ l?nac@l@ @&mdécf&qvaﬂgw@ctmn

f orwar d- backward direction. One end a net al (positioning

nmenbéf) 28 -wWiRiasor Flemeky peeis Flha‘bﬁhalelléﬁti@ tenagdBliyp bmdr@waridn a hol e

30 fornmedHan iasdhs ect @R grthpgonal to the bottomwall 20 at the front end
portion of the housing 2. The rod 28 is pressed 25 toward the hole 30 by

the el astic toNgHe, T4 OFANHEIRSLENITE vidd D¢ IHesebjbedharithdroteiendsr event ed

from get tdirg @@tFﬁﬁuﬂé%e6th8 80. Fldﬂlé%p%ﬂlﬂg &2, %ﬁkﬁ@QbﬁgeéfWA*H% 7cC
forward-backward direction is formed__.in the rear side of the groove 24 of

the housi'ng"2 T at¢ Britarid™ o ehit Walcle Bl arFRACAprot FBSF 6A824 s Fighied at the

rear1end eaf ikhe pIpeniynew30ri3Rae 6 GBI eSghoNsicRi ispr imguds 75 idi sposed
bet ween tghe %ol.urmar, ro%ru5| ons 32a and 34a.in a_conpressed state, and
the slider©®26 Vi c Ent? §SI §EAT i S ETHbF W R dF e PORTOR .8Vt he

ej ecti onFidured o phrthel eabds 1t ibnal hei sveaBkén BRonfheeS i Gers-26
i ncl udes inFigure 6B. As illustrated in Figure 4, the cammechanism 18 includes
a slider 26 that slides in forward-backward directions within a broad
20 groove 24 which is formed in the housing 2 and extending in the
' forward-backward direction. One end 28a of a metal rod (positioning
member) 28 with both ends bent in parallel is swingabkly inserted

in a hoie 30 formed in a direction orthogonal to the bottom wall

20 at the front end portion of the housing 2. The rod 28 is pressed

25 toward the hole 30 by the elastic tongue 74 of the shell 10, and
thereby the rod 28 is prevented from getting out of the hole 30.

An openiﬁg 32 extending in the forward-backward direction is formed

in the rear side of the groove 24 of the housing 2. A forward oriented
columnar protrusion 32a is formed at the rear end of the opening

30 32a. A compression coil spring 36 is disposed between the columnar
protrusions 32a and 34a in a compressed state, and the slider 26

is constantly urged in the forward direction, i.e., the ejection
direction of the card 100. In the mean time, the slider 26 includes

a backward oriented opening 34 aligned with the opening 32, and the

35 Dbackward oriented other columnar protrusion 34a is formed at the



a backward oriented opening 34 aligned with the opening 32, and the 35
backward oriented ot her columar protrusion 34a is fornmed at the 8 front
edge of the opening 34. The slider 26 includes a side faces 37a, 37b, which
are slidably brought into contact with the groove 24 of the housing 2, and
thereby the slider 26 noves within the groove 24 in the forward-backward 5
directions. The slider 26 includes a convex portion 35, which slides

vvithinth oenln 3 t he hou g 2, protrudingly formed at the rear
bot tom f abE @fj@gfof tq“@n?ﬁ%l%?r?o‘?h sliding of the slider 26. The slider
26 includes a ritegsisihmpert n&fmugilé@m/@lc&?»filﬂats/@"fm 3Mhewsidteamakli@eolgf the
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40b are eac Fizonta tion, but they 25
are str aic@m QHW@&%I el whtds edchiottey dam pkaoes 38 ewongrwithe ther ont

t 1 4 | 2 b
Fol di ng ;%%wggtgﬁ%@??.@?’é‘@t e (Ra i a0 s a1y 2688 g el |
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' portion 48eind ey liaCkmPr 044 URIOR132i ty.

The lock spring 40 will now be described with reference also
to Figures 9A, 9B. Figure 9A is a plan view of the lock spring 40,
20 and Figure 9B is a side view therecf. The plate-like lock spring
40 integrally includes a rear portion 40a, front portion (free end
portion) 40b, and transition portion 40c connecting the rear and
front portions 40a, 40b. The rear portion 40a and front portion 40b
are displaced with each other in the horizontal direction, but they
25 are straight and parallel with each other in planar view. In the
front portion 40b of the lock spring 40, a lock protrusion 42 is
formed by folding the plate material of the lock spring 40 inwardly
so as to swell outwardly. In the rear portion (fixing end) 40a, a
pair of downwardly protruding tongues 50, 50 is provided, which is
30 press fitted to the housing 2. In the mean time, a lock protrusion
52, which is protruding upward, is provided in the front portion
40b adjacent tc the transition portion 4Cc. The lock protrusion 52
is placed at the left end of the opening 72 of the shell 10 {Figure

1) when the lock spring 40 is attached to the slider 26.

35 The rear portion 4Ca of the lock spring 40 is fixed in fixing



is placed at the left end of the opening 72 of the shell 10 (Figure 1)
when the | ock spring 40 is attached to the slider 26. 35 The rear portion
40a of the lock spring 40 is fixed in fixing 9 holes 48 (Figure 6B) and
front portion thereof is a free end portion (Figure 4) . The inwardly
oriented | ock protrusion 42 of the front portion 40b is provided for

| ocking the inserted card 100 (Figures 11A to 11C, and Figures 12A, 12B).

When the ] o fixed 5 in the nner _as descri bed above, the
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descri be@cﬂ@édénmreihbacammm%ﬁg nay the tfhenkdckhalfoivngadd smdagam

groove 38, i keig qyicﬂ%%taﬁgungogfﬂfﬁg?%a%@ $PHe %@r HQ? 2?66inc;|-ma%sw Il be

descri bed i n detal e cam groove €scri bed
wi th ref éfeliee ingd @@@1@5441@)\01“1@86 q:nt@@rr@ar@ﬁpfg canyl an bﬂ J@W&Iftetihe cam

grooys 3&ngd @Q@rﬁég&'%ﬁflé@e&i %b@tEEIQ&%m??QEé %@%Oﬂ%’&h@%&ﬁ%& £yvther eof .

Roughly, _the cam%qoove has an el ongated heart s ot her end 28b
of the rd@roaradwiiveed dbmedips. cﬁl"@pé%‘éhlﬂqqi shefaeaddrioopeosidethdn30 noves

cl ockwi senef@hekHaselGa80N 1148 $8MMILOPYSE 38 fmt@ﬁﬁp&u%w@few of
st eps for preventl ng the reverse rotation. Hereinafter
d the abutting surface 46 is provided on the inner 'surface of the

slider 26 at the rear endportion thereof. The inserted card is abutted

20  to the abutting surface 46 and moves the slider 26 backward while

B biasing the slider 26. When pushed by the card 100, the slider 26

constructed in the manner as described above moves backward along

with the lock spring 40 and cam groove 38, while compressing the

compression coil spring 36. This will be described in detail later.

25 Next, the cam groove 38 will be described with reference to

Figures 10A, 10B. Figure 10A is a plan view of the cam groove 38,

and Figure 10B is a cross—-sectiocnal development view thereof. Roughly,

the cam grocve 38 has an elongated heart shape. The other end 28b

of the rod 28 described above is disposed in the cam groove 38 and

30 moves clockwise. For this reason, the cam groove 38 includes a

plurality of steps for preventing the reverse rotation. Hereinafter,

the bottom shape of the cam groove 38 having the steps will be
described.

The cam groove 38 includes a lowest (deepest) linear section

35 38a located in the back end, a slope 38b rising from the section
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t he bottom shape of the cam groove 38 having the steps will be described.
The cam groove 38 includes a | owest (deepest) linear section 35 38a

| ocated in the back end, a slope 38b rising fromthe section 10 38a, and a
flat section 38c continuing fromthe top of the slope 38b. These sections
38a, 38b, and 38c are on a straight line. The section 38c is followed by a
section 38d which is displaced inwardly and |ower than the section 38c by
a step. The section _38d is |ocated 5 in the front end of the cam groove 38

and ext ent@i AR T¥dr REFEL PACKRaFAN B ERG dRoRntiaraP ef Wit FIORE secti on
38a. The 3macthese IRdtisné aldgwedbpyaral BRataseehi ansB8e ghi tind s Thewer t han
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fseﬁ[i ondaf@ il&iresﬂ itfglﬁntl |ty1ef&@;|‘tﬁront3‘8;]¢’lb%ftesﬁﬁlﬁt ITOR é’e&sc.ioglih%d squc@meEBﬁ is ]
ollo . o] at section_38h throu a step. . The_section as the
sane eidﬁ¥ agat%%o%%chgn‘%geth%hgage@FgSHe h ¢ f 5FF by iﬁﬁising
sl ope 38iforanddtiherkuay-dadi tedtisectihopara38jel Then, tHa aacthenfimi. gaetion
| owest section

38j, the bottom pe of . the cam 15 .groove 38 returns to the

Son t hr orntAST BRFRE COAREDT 4 P RS iy SShobien Re oS aT by ee i n

t he cam tiroeweti3s: dsdckintsegH rsomtap hiTie section 18k dsl Owl saeid ey and from
a | ow sect,ion a hi section through a.s e. Accordingly, the other
ond e SroPReR s DR RS e R, Skt P ol B e Rt s Sens Beb of
the tod 28gtrTles skotione38ooust e titadkwhsghert danoviesrenrictios jHev&hted by
the step : am. g ve 38 Furthe t he sections,.38h,. 38i ,are gui ded
byt e T ESRE R n It ety PR R EcRTCh) 8P chBllan ae2pe O 950
as il ustthatsgtiionFF uhes heAnanpdrathoresothe leeatdonniizhafins met8iomhen t he

card 100-kL§ - i1R f o 1Nt 05t he r t ucted in
t he nanng?ﬁ‘gg% é%éﬁ%%ggfgbgéggﬁif?PB%e3%@s@%%bgggﬁﬁgﬁ%rg¥%¢§%§3§§% Fi gures
11A to 38C, W, Fifgomeshel ZAat 198t iBngdse Tha bstromplshapei efvtdfe the card
con to i J a i ich th Ls_inserted into
thenggnngg%%¥éfkgzg%g%%gggfgﬁ%lﬁgw%%%ﬁgﬁﬁéghtﬁ%gﬁggﬁﬁggr%ﬁgkgé 40. Figure
11B i s a pl an ¥ éRisfwathe tharathegneed 26k Al thiel ued 28thoiges 1n the cam

groove 38 clockwise from a high section to a low section and from
a low section to a high section through a slope. Accordingly, the
_ other end 28b of the rod 28 is movable only clockwise. If the other
20 end 28k of the rod 28 tries to move counterclockwise, the movement
is prevented by the steps of the cam groove 38. Further, the sections
38h, 381 are guided by the front portion 40b and transition portion

40c of the lock spring 40 as illustrated in Figure 4.
An operation of the cam mechanism 18, when the card 100 is
25 inserted, for use, into the card connector 1 constructed in the manner
as described above, will be described with reference to Figures 11A
to 11C, and Figures 12A, 12B. Figure 11A is a plan view of the card
connector 1, 1llustrating a state in which the card 100 is inserted
into the connector 1 and provisionally locked by the lock spring
30 40. Figure 11B is a plan view of the card connector 1, illustrating
a state inwhich the card 100 is inserted all the way into the connector
1. Figure 1lc is a plan view of the card connector 1, illustrating
a state in which a finger pushing the card 100 is removed from the
inserted card 100, and the card 100 becomes usable. Note that the

35 shell 10 is omitted from these drawings. Figure 12A is a plan view
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a state in which the card 100 is inserted all the way into the connector

1. Figure llc is a plan view of the card connector 1, illustrating a state
in which a finger pushing the card 100 is renoved fromthe inserted card
100, and the card 100 becones usable. Note that the 35 shell 10 is omtted
fromthese drawings. Figure 12A is a plan view 11 of the card connector 1,
illustrating a state in which the card in usable state is pushed again by
a finger i n r trating
2 state | B vireretheceleirdnd” (AR R R G AT R it perd e car d
100 is al homeld soatre isooysliddedgain bykbrfanabso Figotre IZ@thteh@lshahlemo is

omtted. t e ference
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the card ﬂ&%oﬁmdyﬁrm& §qupl%le1:0§hér§ thar AR ogof@ﬁﬂ@@a facee 10488 a

transition portion between the rear portion 100b and front porflon 100a. A

cornéf 110ropf By icar drae hla% favrmmﬁ ¥ EonphefeifCatovantIBagiEdwi t h t he

abut ting jsjah-aeen 46 L+t AR S, dgﬁdz‘ﬁre%& %érﬁpo@b&h'feahg the s@&@ éf‘ad?l%d 20
abutting surface. In this way, the card 100 is formed in left-ri

asymmet r iGrdahtl CHehsHiier DHdets A WHape laberiagoranerye aorhw%a&ﬁe of

the card ﬂsoeonﬁ@d thatnt h&d‘éﬂf@lcé%z‘:&tacmﬁg B iRseht&hiRkk018 e, tard
connect or é reversing the left and ri and t hereby erroneous _insertion

YT LoPsoWhER & L8P d Tf@og & REACHYE PRECHEMAGA HCIHEeSr i bed

may be pré&d

abovesi s a ﬂ@@Erﬁa@é iod0 ﬂa&@ngm ir@ﬁeréﬂcpnosl@ﬁ the toiguues BfstnkB) of the
card connec the ront or 00a of _the card 100 i.s |nserted into
t he cardaré r§ds dsf qa(?@k@?pﬁsn@ #PnSd LdeR it d OMas

i |lust rab%dwé¥HMG f@gr l'}b@rr,Vilbh e dpy ahdl oG Bert e sbope Al08rner 110
0f the card 100 has a mutually complementary arc-shape with the
abutting surface 46 of the slider 26 so as to abut to the arc-shaped

. 20 abutting surface. In this way, the card 100 is formed in left-right

- asymmetric, and the slider 26 has a shape corresponding to the shape

of the card 100, so that the card 100 can not be inserted into the

card connector by reversing the left and right, and thereby erroneous
insertion may be prevented.

25 When the card 100 formed in the manner as described above is
inserted into the card insertion slot 12 (Figures 1A, 1B) of the
card connecter 1, the front portion 100a of the card i00 is inserted
into the card receiving section 54, and the lock spring 40 is deformed
as illustrated by an imaginary line by running on the slope 108,

30 then snappingly returns to the original shape at the position of
the lock concave portion 104, thereby the lock protrusicn 42 engages
with the lock concave portion 104, as illustrated in Figure 11A.
Here, the slider 26 is not moved yet, and the lock protrusion 52
of the lock spring 40 is not moved into the slot 56 (Figure 1A) of

35 the shell 10. Under this state, the lock spring 40 may bend ocutward
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30 then snappingly returns to the original shape at the position of the

| ock concave portion 104, thereby the | ock protrusion 42 engages wth the
| ock concave portion 104, as illustrated in Figure 11A. Here, the slider
26 is not noved yet, and the |lock protrusion 52 of the lock spring 40 is
not noved into the slot 56 (Figure 1A) of 35 the shell 10. Under this
state, the | ock spring 40 may bend outward 12 as illustrated by an

i magi nary_| e irection opposite

i.ne. f the card 100 is pulled
Lo the | paRALTbRTH beskby o B LreRY bt TSh kG 4G T bonP arb
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‘Here, a nide pepiovivnelectieddenship hetoaed Ul(mlosk tﬂmuglqtamducemmqoe[et with

the 25 copt §gtno%eaﬁgﬂéea4%refn the g@@&é&fatﬂed G u%feePyAt he tRL 5%910 i s

electrically connected to the card connector 1. I's, the car 100
becomes (4&Bl eehempihtaieend ?ﬁb qfotlke ppetdauss m@st tofa tflif@nli(ﬁﬂd _piitign 40 is

pl aced i mehher st &6 0f, the @kl%;lulrelp@AthEQé‘éh the Lock syt kBY, 38c.

Under this state, if a finger 120 is remcved, the slider 26

is pushed back in the direction opposite to the insertion direction

20 101 by the elastic force of the compression coil spring 36, as
illustrated in Figure llc. The other end 28b of the rod 28 is moved
as illustrated by the arrow 60 (Figure 10A) guided by the wall 58
of the cam groove 38, and stopped at the position 56c. Here, a not
shown electrede of the card 100 is brought into contact with the

25 contact segment 4a of the contact 4, and thereby the card 100 is
electrically connected to the card connector 1. That is, the card
100 becomes usable. Further, the lock protrusion 52 of the lock spring
40 is placed in the slot 56 of the shell 10, so that the lock spring
40 i1s prevented from elastically deforming in the left-right

30 directions. Accordingly, the engagement of the card 100 with the
lock spring 40 is securely maintained.

Next, an operation of the cam mechanism 18, when the card 100
is removed from the card connector 1, will be described with reference
to Figures 12A, 12B. As illustrated in Figure 12A, when the rear

35 end 106 of the card 100 is pushed by the finger 120 again, the other
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40 is prevented fromelastically deformng in the left-right 30 directions.
Accordingly, the engagenent of the card 100 with the |lock spring 40 is
securely mai ntai ned. Next, an operation of the cam nmechani sm 18, when the
card 100 is renoved fromthe card connector 1, will be described with
reference to Figures 12A, 12B. As illustrated in Figure 12A, when the rear
35 end 106 of the card 100 is pushed by the finger 120 again, the other 13
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on its wayhdaektion £he thectglomh88zmctAbng 36h, f3|8maincp3183 ki aenlahsthet@i her end

28b Of thfnr ggu%golbl%t r%t 115]? 11&915s|t5:t39%% an attﬁglejill spr ﬁtru on 52 of

t he Iock spri sIo hecones
bendabl e ¢rd t2ﬁé fbéfttmr r<g.ht28 19 adi nestwaonbackda hag stdm:marEBa].OQtnme be

ndab he ot h d_28b of th
pulle Ouflnﬁﬁégslﬂ%ﬁg%%@%%d; éﬁo%h& r%%t & Ot%‘ékhenas%%e ot the

rod 28 noves along 't por ron o the séction section
38i, whi chodorchrancangiretwision (i bhserd |l@nkd$plelm 6 gos coft vheteard 100,
the | ongidudi ngl 11§00 d.2 hye S | Ie W th
t hese portions, %ﬁ% ei%%%q¥; nd %% e ro %l§8£%dé§ %%%9 out of
the &&m gi“d@?él%s ﬁm@@afchéhe)w@d énd 128}2) bd pugledeciby a pl anar face of

the |ock springe4Q, ﬁlhﬁ&%ﬂ@%&gt El@gg%flﬁﬁ %%ﬁit%&.ﬁeﬁﬁlﬁd%hg Eorplehe

nmovenment of the rod 28 i's not |ndere even t hough
the rod XP%ahl THEE 3ppihgheoraar sng m%@@eaf |1?hee>$er:ém@m 358@1 as@ Gheoxi mity

with eachscothgh. 38ﬁ09@59h "l ahh&%pémn%ﬁh@{a $M4 8¢ nay nqgggf: cgs?qoﬂar rowin

wi dth. Anot her nEortant fact 1s that the cam nechani s ' ock spring
40 are i dorporatddly nthndospi Bedingd, axdiof hbe caf 81D meneirslatderelv26 |ie

wi t hi g Sulé&bénéﬂl@lé Woither s Bk 8nens, Thius @hé Welhend N ikpesen23.af the
housi ng tg be reduced, and fhereby the hei ght of the card connector 1
may be r _gs r@i: get out of the cam groove 3 r since the other end 28b
is guided by a planar face of the lock spring 40, as illustrated
in Figures 12A, 12B. Further, the movement of the rod 28 is not
hindered by the lock spring 40 even though the rod 28 and lock spring
20 40 are disposed in extremely close proximity with each other.
Accordingly, the cam mechanism 18 may be formed narrow in width.
Another important fact is that the cam mechanism 38 and lock spring
40 are incorporated in the slider 26, and the card 100 and slider
26 liewithin substantially the same plane. This allows the thickness
25 of the housing 2 to be reduced, and thereby the height of the card

connector 1 may be reduced.
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CLAIMS 1. A card connector conprising: a contact; an insulative housing
for holding the contact; and a push-push cam nmechanism provided in the
housi ng and driven along insertion-renoval 5 directions of a card by a
push operation of the card, wherein: the cam nechani smincludes a slider
having a lock spring for locking a card inserted into the housing and a
cam groove; and the housing includes a positioning nmenber sw ngably
provided in the housing and engagi ng E?%£q§ cam groove to perform
positioning 10 of the slider according The push operation of the card,
and wherein: tlhe Zsldagddr cbnesciwirt kiompstubst@ntd aldnratche samgnphataveas t he

card; an |.0 spr.i I IS ed, adj acent_to the camgrogve . to guide
t he posi g}%%qﬁa %éﬁbgéi&%d 'Slr‘r%% gg’%gagghn‘%é% of Rt oPallngC?IB %?é\l?arﬂl n
wher ei n: ntewidedk irl5thprimgsiag carpl atleitéke adbape ameérithohtdesvall ock

pr ot r usi - cki ng rd at.a .end _portion thereof; a fixing
end pgrt?gﬁ%%g%oéﬁé§¢g%ﬁgggrﬁﬁéi'?spigéégﬁgo 8?s§$%é¥?dénd a pl anar
surface of thewhetkirsprhagawimackanism fiacésdas posfider dfavtihg &dmcyr oove.

3. The cghd £ORNeaLak; A Ao IO Gl Al 2onthel 8L Ry LilE, 20 gonngst of

further conprises a sh at su antial 'y covers ng and cam
mechani s#d the shelinghiadlugleson pasptioicipanesef agéngalher eobveded eéspondi ng
to the cajp peehani tending. | ' i.0n- gl_.di.rections
of the card, a%d.?§%k1ggégg%} é&'?ﬁ%l%ﬁ%gﬂ%ggFO%E%%%%%?ﬁségﬁﬂ¥%§fg ngages
wi t h1Pheofs|toe sbidemtacebrabvenentthef pRSh tdrerfatéenentl ther caod, wireh t he

slider is pushgdejofp the hauskng &ngi+f Ne<fBE il S Rh3cad akya Msap! e

position. 15
as the card; and the lock spring is disposed adjacent to the cam groove

to guide the positioning member.

2. The card connector according to claim 1, wherein: the lock
15 spring has a plate~like shape and includes a lock protrusion for
locking the card at a free end portion thereof; a fixing end portion
of the lock spring is fixed to the slider; and a planar surface of

the lock spring adjacently faces a portion of the cam groove.
3. The card connector according to claim 2, wherein: the
20 connector further comprises a shell that substantially covers the
~ housing and cam mechanism, the shell having, on a principal surface
thereof corresponding to the cam mechanism, a slot extending in the
inserticon-remnoval directions of the card; and the lock Sprihg includes
a lock protrusion that engages with the slot to control movement of
25 the free end portion when the slider is pushed into the housing and

the card is placed at a usable position.
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