CARD:CONNECTOR BACKGROUND OF THE INVENTION 5 Field of the Invention The
present invention relates to a card connector which has an ejection
mechanismthat allows a so-called "push-push” operation. 10 Description of
the Related Art Card connectors have been devel oped whi ch have an ejection
mechanismthat allows a so-called "push-push” operation, these connectors
bei ng devised so that the operating part is not caused to protrude when a
card such as a nenory card is inserted into the connector or when no 15
card is inserted into the connegigip coMNESTORL her caused to protrude only
when a card that has been inserted into the connector is to be ejected

fromthe connector. Conve@itli(ﬁ@ék%mﬁ‘%ﬁ@m%lﬁgﬁ connector shown in
Figs. 13 and 14 is known as a car ch has an ejection
mechani S e (see Patent Reference 1). This card connector 101
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force fromthe push rod of t he ejection nmechanism 130, and a franme 150
whi th ePesariptiemef theRaleteddAttar d C when the separating lever 140 pivots.
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134 canbeeh\meited fnhd the boHr@EORRItabE BRD BEmMIBAcRInkGbS Detween a position in
whi ch the nmenber 134 is engaged wth the second rod 132 and a position-in

whi ch this engagenent is rel eased The pivoting of the internediate nenber

134 is acconpldvg c'td?sw quse endy 18R 18'Iow51 ‘Ea%Q{m]i' ng 35
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corrpact 150 whigy eigsts the HSSGF%WM%WM'P sqpprating levgrakA® mvots.he connect or shown
in Figs. 15, 16(A) and 16(B) has been proposed as a card connector which
has a so- calHese the pish pedshestayfpet refl 31 imhre¢SivessoirassimenfotedomnPtiteapbraRehed ence
2) . 1 Hvesomshod 13dthatidromit fHis prsging e ta tha patddlewd 1el0, gid tHefrsaraiard C
s0 3Phat13 hiné secandlrodciaa abeerigagal vie dn diternedRwatember188 h Thel iiheﬁr}bﬂﬁttﬂh&ﬁbéro n
nechani ISmi2gaftwpsdited SndhesRRERM 181 biyagprifig 055 R thifiBisnieiRr 230 cardfidoran
ej )ect | ahiis ligteted 28&0mibhb&h 3RIpHULSbéRedh 4 Sssitioh iR whicBGRE MeRBePl I i€ 8420
with the second rod 132 and a position in which this engagement is released. The pivoting of the
intermediate member 134 is accomplished by an arrangement in which one end 135 of the spring
35 136 which is attached to the intermediate member 134 engages with a heart cam groove 137
formed in a cover member 133, and the heart cam groove 137 is caused to perform a cyclic
motion accompanying the reciprocating motion of the first rod 131.

However, in this card connector 101 shown in Figs. 13 and 14, the following problem
40 arises: namely, since a heart cam structure is employed and the ejection mechanism 130 is large
in the direction of width, the card connector 101 as a whole cannot be made compact.

In order to solve this problem, for example, the connector shown in Figs. 15, 16(A) and
16(B) has been proposed as a card connector which has a so-called push-push type ejection
45 = mechanism (see Patent Reference 2). '



force fromthe push rod of the ejection nmechani sm 220, and ejects the
inserted card C. Here, the push rod has a first rod 221 which receives a
pressing force fromthe operator and a second rod 222 which transnmits this
pressing force to the ejection | ever 230. A cam nenber 250 whi ch engages
with a guide groove 241 fornmed in a guide plate 240 is disposed on the tip
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t he cam nenber 250 with the card connector 201 is not easy. SUMMARY CF THE
| NVENTI téﬁmf‘e?%{égﬁ , enbodi nents of the. present invention were devised in
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attachment of the cam member 250 to the card connector 201, a spring member 253 must be

attached to a hook part 251 on the cam member 250, and an engaging part 252 on the cam

member 250 must be engaged with the guide groove 241 from the inside of the guide plate 240,

so that the assembly of the cam member 250 with the card connector 201 is not easy.

SUMMARY OF THE INVENTION

Accordingly, embodiments of the present invention were devised in light of the problems

described above; embodiments of th i i i
escr ) : 1 ihe present mvention provide a card connector havi
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engagi ng armon the other end, a second bar which has a first engagi ng part
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first bar and second bar are disposed in a single row along a side wall of
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) %8 %Tes at%he bar is cause to advanca';:‘%t Cﬂj the engaging arm of the first bar engages

with the ﬁrst engaging part of the second bar, so that the second bar advances forward. Asa

tesult, the pivoting arm is caused to pivot via the second engaging part of the second bar, so that

the card is ejected in the ejection direction. The engaging arm of the first bar advances forward

until the second bar is positioned in the position of furthest forward advance; however, when the
45  pressing operation is stopped in this state of forward advance, the first bar is caused to retract
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rearward by the forcing neans, and the engaging armis engaged with the
stopper of the franme, so that rearward retraction is prevented.
Furt hernore, enbodi ments may al so provide a second tapered part which
forces inward novenent of the engaging ann that is caused to flex outward
by the tapered surface of the stopper when the |ocking of the first bar is
rel eased is formed on the cover nenber. In this card connector, the
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‘card connector shown in Figs. 1(A) to 1(C, with Fig. 2 (A) showing a
right-side view and Fig. 2 (B) showng a left-side view, Figs. 3(A) to 3(C
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Furthermore, embodiments may also
forward advance of the second bar when the lo
member,

pr(.)vidé ~an elastic locking member that prevents the
cking of the first bar is released is disposed on the cover

In this card connector, when the locking of the first bar i
of the second bar is prevented by the elastic locking memb&r.ar ' relcased, the forward advance

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(A) to 1(C) show the card connector of the i i ith Fi
- _ : . present invention, with Fig. 1 (A
showing a back view, Fig. 1 (B) showing a plan view, and Fig, 1 (C) showing a frolft vigw)



Figs. 4(A) to 4(C showthe frane, wwth Fig. 4 (A) showing a plan view,
Fig. 4 (B) showing a front view, and Fig. 4 (C showing a left-side view,
Figs. 5(A) and 5(B) show the first bar, with Fig. 5 (A) showing a plan view
and Fig. 5 (B) showing a left-side view, 10 Figs. 6(A) and 6(B) show the
second bar, with Fig. 6 (A) showing a plan viewand Fig. 6 (B) showing a
| eft-side view, Figs. 7(A) to 7(D) show the cover nenber, with Fig. 7 (A
showing a plan view, Fig. 7 (B) showing a left-side view, Fig. 7 (O
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16 (A) shRviigrglan “E\lezmanﬁi Big, 10 sipwing ndeft-Blesiesii ng a  si de vi ew.
DESCRI PT! ON Kigs. T )RREIIE@ED)\EMBWf thi5release of the Iockmg of the first bar,
30 with Fig. 11 (A) showing a plan view, and Fig. 11 (B) showing a lefi-side view;
Fig. 12 is a left-side view showing the second stage of the release of the locking of the
first bar;
Fig. 13 is a perspective view of a conventional example of a card connector which has a
push-push type ejection mechanism;
35 Fig. 14 1s a sectional perspective view of the main parts of the ejection mechanism of the
card connector shown in Fig. 13;
Fig. 15 is a perspective view of another conventional example of a card connector which
has a push-push type ejection mechanism; and
Figs. 16(A) and 16(B) show the main parts of the ejection mechanism of the card
40  connector shown in Fig. 15, with Fig, 16 (A) showing a plan view, and Fig. 16 (B) showing a
side view.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
45



5 Next, an enbodi nent of the present invention will be described with
reference to the figures. Figs. 1(A) to 1(C show the card connector of
the present invention, with Fig. 1 (A) showing a back view, Fig. 1 (B)
showing a plan view, and Fig. 1 (C) showing a front view Figs. 2(A) and
2(B) show the card connector shown in Figs. 1(A) to 1(C, with Fig. 2 (A
showing a 5 right-side viewand Fig. 2 (B) showing a left-side view. In
Figs. 1(A) to 1(C, 2(A) and 2(B), the card connector 1 conprises a housing
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Furthermore, when the card C is to be ejected, the eject button 90 of the first bar 50 is
pressed so that the first bar 50 is caused to advance forward, thus releasing the locking of the
first bar 50 as shown in Figs. 8 (C) and 9 (C). When the locking of this first bar 50 is to be

45  released, as is shown in Figs. 11(A) and 11(B), the engaging arm 53 that was caused to flex
outward by the tapered surface 29a of the stopper 29 is driven inward by the second tapered part
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the fifeflasditl sBOwRm 1 qwnmh& E h§ g of

this figsis tﬁ@énsgégmgﬁnﬁ 93 : A Warl Ele b

sur fheer "?Qfaﬂ *ﬂgs gn%ag ‘gﬁ heﬂé@pii %
0 m-53m. along uide

'? agzér gf atk% 9 mgéﬁfa %‘fgﬁ %"“‘1"2 (geﬁf’td’g%’ﬁﬁ 0 B‘éP? Smﬁﬁfe%ﬁ;%’gaf

engagi ng Ar §E&tl?lb°1:qué';“f‘gd’ﬁ§\}élf’ﬁ g5 fh first tapered part 78 engages

with the side edge 63a of the guide part 63 of t he second bar 60, which is
wi der than tHensyeesdae protuding etestbuind is pressed ppdravsertopadvancs@s sfowrhie i r st
bar_50 T&t &(E) aKkd Epothe cazagingeanarts 4 foanelindbe pagagiBRrartd afitenfist baré0gui de
parf 63natzes wathshe Brstletigaging Part 63 f Hersewindibat 6@ soltieat Kiensgcpalritar 66 advenoed on

t he endeigvard As awdsalt, th¥ pivotihgatmodK isrgued] t6 pivet fin st sebaid énQagdiss pat eamen,

t he el db¢ bentpant 65 8Bthe secwrd bars(, be thaothe caniElBatectd ih Sheadjedtion Adtettivnt he hol e
66 of the second bar 60, thus preventing the forward advance of the second

bar 60. |f atehatkenitie peisaty dheeationof tie first ba§ kb Snkidpped SAPREH b R Ehs
poshti a# raﬂ@uxle@htaﬂi @18 e8tibr! Gth S RIBioh SAERYB0. 2hd RM G {RG oS eLdi-QA

the canglFfgs. 8§ ey d'95(A§ FARGRord HAL 1001065 556 98 U BRn @Ryl Lebn \éi‘&%%d?%‘%’ar d
when tReoBLeRd sPthi RRher rearwar{c)l retract:())n ofgﬂ?e first bar 50 is pr%vggted ’

Furthermore, in cases where no card C is inserted into the connector, the second bar 60 is
40 located in the forward position as shown in Figs. 8 (A) and 9 (A). Accordingly, in this state,
even if the eject button 90 of the first bar 50 is pressed and caused to advance, the locking of the
first bar 50 cannot be released since the locking part 55 of the engaging arm 53 does not engage
with the side edge 63a of the guide part 63 of the second bar 60.

45 As was described above, a card connector 1 can be constructed with an ejection
mechanism 40 that allows a so-called “push-push” operation, which is devised so that in cases
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90 is pressed. If the second bar 60 advances forward, the supporting part
56 and | ocking part 55 cannot clanp the guide part 63, so that the guide
part 63 and stopper 29 cannot be caused to approach each other. This neans
that the locking part 55 will be |ocked on the stopper 29, so that the

ej ect button 90 does not reach the position shown in Fig. 9 (D). However,
this problem 15 can be conpletely prevented by the anchoring of the elastic
part 79 and hol e 66. Then, when the pressing operation of the first bar 50

|'s st oppétdre 4 éved Citias bedddiisePtBd Info B8 dbMibotol, Orli®tds8ihdre b VAT B velie action
of the hmaednimme cihe8@r, hadjed: BEERDN ORs hbt RbirdRin®hd S8R Pe@fing ShOWn i n
Fi gs. 8pbédiom et 8 rdthdr, ca@s%é td tr{l&]?&llﬁgfhgﬁﬁ Ear‘é_l% E HaB P&t ga g%tﬂ'ﬂ{g 53

passes t@ynﬂeh@r%qogggﬁ%& 29 while noving along t side e a of the
gui de part 63 so that the |0Ckl ng |s rel eased as shown |n Fig. 12. In

this case, ed. by the 55 of the
ror ﬁ;ﬂ%a"@%& iy b e n°&f@§5 Eorlir i ebpain

vi ci ni t b § ’|"1r“‘f’c\é°r ]tn %ﬁ%@ﬁF 05488 53 retracts
rear war 3 %’“ﬁé’: é %éﬁt%@‘a Ctt“rg plsp pasy T Asse engagl ng arm 53 noves
alogtheln |ned e surface 62a of theflrst engagi ng 25 part 62, so
that”th Ioc P ‘?‘Q Bheatsg stpighirgis nebysed 1 the ejsciien mg apem@ba@noscb@eled on
the fir 15’6“5;5‘%‘?“%@50'40?1W%a@f@éﬂlcéfhb@ﬁéld%ﬂdl ng position for the card

C. Then, when the protruding eject button 90 is pressed and caused to
advance as shambodiment gfghe gregdn} inyanticd W) destrtved ehaag iHogveyer thefpteseor med on
~t-he- engxyeritpras notdBnitsd to tds émbatimbey vahus altentay @s mudifftatidts thdy tsd madegagi ng
pa515 62 of the second bar 60, so that the second bar 60 advances forward.
As’a resul t, Férresapplepthe figst bami03ecofid barsaghdicevdtinvéibey 7@ nlaf®e @R €Ngagi ng
part 64s3m1ﬂcbnctrémminelﬂad¢taﬁéta165 of the second bar 60, so that the card Cis
ejected in the ejection direction. Then, when the pressing operation of the

first bar 50Aé Gra$dQBRSH abbhe tie dand c&ﬁéctépoﬂ {Re FRUDNE Hivertrini@n 'B@EBI?S% pgarward

by 1de a0 dapdcsin ébﬁwhﬁa n I ate
T e e %Mﬁm Shidep s,

engagi ngeafed Sk € ar 2o %iu:fem

retraction of tﬁe |rsf 'S preven%e %ﬁw¥%“¥n6mb cases mhere no
card Cis inserted into the connector, the second bar 60 is 40 | ocated in
the forward position as shown in Figs. 8 (A) and 9 (A). Accordingly, in
this state, even if the eject button 90 of the first bar 50 is pressed and
- caused to advance, the |locking of the first bar 50 cannot be rel eased
since the | ocking part 55 of the engagi ng arm 53 does not engage wth the
si de edge 63a of the guide part 63 of the second bar 60. 45 As was

descri bed above, a card connector 1 can be constructed with an ejection
mechani sm 40 that allows a so-called "push-push" operation, which is
devised so that in cases 10 where a card C has been inserted into the
connector, or in cases where no card C has been inserted into the
connector, the eject button 90 does not protrude into the ejection
operating position, but is rather caused to protrude only when a card C
that has been inserted into the connector is to be ejected. 5 Furthernore,
this ejection nmechanism 40 does not require a conventional sw nging cam
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menber such as that shown in Figs. 16(A) and 16(B); accordingly, a
connector can be constructed which is easy to manufacture and al so easy to
assenble. 10 Furthernore, a heart camstructure is not used in the ejection
mechani sm 40; accordingly, the width dinension of the ejection nechanism
40 can be reduced. An enbodi nent of the present invention was described
above. However, the present invention is not limted to this enbodi nent;
various alterations or nodifications my be made. X15 For exanple, the
first bavhfils Cepesdd: bar 60 and cover nenber 70 nay be nade of a synthetic
resin instead of nmetal. As was descri bed above, the card connector of the
present |nve@t|onACc3fH&§mg 20 as a card connector with a
push-push type ejgglLi t all ows a so-call ed push-push
oper ation, mwtn%sg‘% Oncanberdce SII’IC ahertcm
strugtur&bgmgeq{ed%?? V\é}}'ﬁgmeclhg‘ﬁg’ ’ﬁhﬂ’ésd%‘h‘?ds %a%?i tgfsé’aF
need for a swn ? ‘{a\ él %lal med Is 1. A card connector
conpri si a ho % Wg ?%WEISPSFS gen the hausing sothat thisipem caspisetadhed t o
thi s hoﬁ"’rsi’ig"h1 FFO‘H%?I A0 Bgicpsuony ‘Eeé‘F‘Hn bypivptre:eRds card can be inserted or
rempyed; a_pivoti ?{bejg?tmn\mﬁ%ﬁmqug viichgsdisposed on e sidsfithryfrarne, mhdwhidhi s ar m
can %l v 5tuseihe PivRiR A1) Workotivhen g qard i to beejegtedtvihoreinli r ect i on by pi voti ng;
and an ej ecti on ntdeKigatiemmaptiagism conpirisesasit loan which Isis de opératidyepair@nme and
whi ch ¢ @ aaengagieg pnvern thngther end, o sgioud banskich hitea it ehgaging patbehaepact ed,
wher ei nengege @jith the engagrog hamivbien therwprdiis exbeejédtedsdn drrendlahd b sévasd anpag@r at i ng
~-part onpuhthat engdgeanvdttathe pivgtiog aign o thie Othet BiRY, @hd) & o ehenibeS WERRA Aupikts Wy Ch
hasl® f firssbarend agriond bpavotthithindse bas caEREATR thé Fiwhilere@R@RDHRGLaA M When t he
card is to be ej eht feht bir DdSe@Ad barde alsﬁ&%grﬁja§’1ﬁlgﬁgbﬂg,lon%%rs§det fofRhgages
Wi t h t hraipe MoicinaOm @B I forbethe HRR bashwafile r&QYQr Menber which supports

the 15 first bara@mn&%%c&mermcﬁﬁ "‘ﬁﬂ &smafcé MER Ertbths'a®
f or war diotRas wetidd H}Iefng 1h§ﬂmthtt fhéelﬁé r%%}{% d%eé’i:% '“ a
singj e ﬁg%@h%ﬁn@d éﬁ wf ans

first b LRk
t aper edggﬂg ggg Ef% ﬁﬁp{?ﬂper SF thé#arf%%t 0?18 8ﬁm@re§‘i’9&’ﬁt ‘W"Xgﬁ t he
engagi ng arm an ﬂ\ﬁh e‘}i’etract on of the 20 fjrst bar
| s for nﬁgﬁonbt he % ; ‘?{&Er‘ﬂhﬁ' & SFh eepgagingpam todlex yppiard whendhelogkige g§ ar m
used 1o ?rlléﬁe%qﬁ dt‘ﬁ‘ SEPEEMeMEeL, ARd f r ane by the tapered surface

of he st oeppe Fhyide edge thapis angpged byrtheepgagingarm thet ist he
second ¥4 ﬂﬁéPﬂ‘f"?ftdéH thﬁwpgﬁéP@EWbm theJprking oftbe Hist bards mingaer indispeswdt o
flex up"\’ﬂaﬁhﬁS%H% #he | ocking of the first bar is released is fornmed on the
cover nenber, and 25 a guide part which has a side edge that is engaged by
- the engagi ng’Z ar mihkgerd @nnector according to Claim 1, wherein a second tapered part which
30  forces inward movement of the engaging arm that is caused to flex outward by the tapered

_surface of the stopper when the locking of the first bar is released is formed on the cover member.

3. The card connector according to Claim 1 or Claim 2, wherein a supporting part

that clamps the guide part together with the engaging arm when the locking of the first bar is
35  released is disposed on the first bar.

4. The card connector according to any one of Claims 1 through 3, wherein an
inclined guide surface that guides the rearward retraction of the engaging arm when the locklng
40 of the first bar is released is formed on the first engaging part of the second bar.
5. The card connector according to any one of Claims 1 through 4, wherein an
 elastic locking member that prevents the forward advance of the second bar when the locking of
the first bar is released is disposed on the cover member.
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caused to flex upward by the tapered part when the | ocking of the first bar
is released is disposed on the second bar. 2. The card connector according
to daim1, wherein a second tapered part which 30 forces inward novenent
of the engaging armthat is caused to flex outward by the tapered surface
of the stopper when the |locking of the first bar is released is forned on
the cover nenber. 3. The card ?@B ing to Cdaiml or Claim2,
wherein a supporting part that C Qﬁﬂ?ﬁgiﬁgﬁge part together with the
engagi ng arm when the | ockid i DIRELQSURI, rel eased i s di sposed

on the first bar. 4. The card connector according to any one of Clains 1

t hrough 3, w8 eresenginventien pravidespuéaté comettac whichdbs guéje@mntnnehaman e d

r et r act inakentt ressbletogadiaedhawidthwiorntibre of the kjenijon méchxhiemf aridsthatadliows & so-

r el elsedallel fush-pash aperdtioe vithosttang ngafon sPipingddant Membac and efedfion 40 5. The
card commebangsm 4¢ obtheicag doonarty 1d98ispdseCo iiside dkORERe 20, 8 868 kea R

el asti c firabhi 50y a sesvRd bat 6@ ands /RARRMLEETS. 0A \baH- é’ndaﬁié@dﬂ%p&fr 25 Qﬁne‘lﬁf&@ gd bar

when t heageedlsuigee®a ahd Shidhpifolddra 1b§klfl h&ﬁ:«iﬁl@ é?x éﬁﬁ ﬁﬁ)y

menber . of the EARBa LEINVRGH reve?@%%g o§

i nVeot i gRmRMOY VRS Re HAE r%ri ﬁ)@f(&f Ern%nﬁ% ?ﬁfsé@& ou%vzltra %1

makes | tapRRISHAR 208 sro gﬂh &dis ailotfvE § I S M
eafrir

and thatvh%hlams%e%&tg S Lok ol
SWi ngin ) is
di spose z U %‘%H? 8%6 e@ep?m f‘% ‘gt%& : 1?1S§eg a"dg‘F "HéFn@éedegy
? ad-- 8 %%ra‘ 2 WatrLthe acking o Aiglensedds. dispessshpa thesecapdiban  has
) apered surface 29a and which perfornms a | ocking action by engaging with
the enga%ﬁn% arm53 of the first bar 50 and thus preventing the rearward
retractf f the first bar 50 is formed on the frame 20.. Wien the first
~bar 50 is | ocked, the engaging arns 53 is caused to flex outward by the
tapered surface 29a, so that the passage of the second bar 60 is allowed. A
first tapered part 78 which causes the engaging arm53 to flex upward when
the |l ocking of the first bar 50 is released is formed on the cover nenber
70. A guide part 63 which has a.side edge 63a that is engaged by the
engagi ng arm 53 when the |ocking of the first bar 50 is released is
di sposed on the second bar 60. FIG 9
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