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Background of the Invention 1. Field of the Invention: The present
invention relates to electrical connectors .and. npre-parti-eutarly to -

el ectrical connectors for conputer nenory cantls’: = 2! {1Br i e’ Descri ption of
Prior Devel opnents: Menory cards are. con\i‘eritlonal Iy Eomnect ed to conputers
by means of connectors conprising a frame menber: Whl ch W1 have a

card rece vi g or ooVEMMORY B! CoRveC PR AT RERHREE B usE e P27
positioned adjacent the transverse rear elenent, and the nenory card is

inserted between the side elenents of the frame and then engaged with the
header. The connector al so i ncE3&Kgrou dhe 1pemtion sm whi ch
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of engagement W th the connector header. ‘A disadvantage to such mendbry card
ej ecti on gyposacard iceiving gredves en thaiPinnet 8ufatey. Pecdinestor Readerdsby an
anount of approximtely 4nm whi ch nay be inadequate to allow the user to
conveni enpbsitigneg adjacent thre transversetrear elament, and thé merhonyt ¢tand isimserted

w t hdr awal . A need, therefore, exists for a nenory card connector
havi ng anbefwesn thecsideielementscof thelframe aod then engagedwitiethenheadénrhe d by
a degree which will allow the front end of the card to be easily gripped
for furt heenneastonalsodneludes an eject mechanism which conventionally may be an eject

plate which is positioned directly beneath the rear transverse element of the frame. An
ejector actuator bar is positioned adjacent to one of the longiiudinal elements of the
frame and extends rearwardly to be connected by a pin to one end of an eject arm.
The eject arm is at its other end connected to the eject plate and is medially connected
by a fulcrum pin to both the ejecf plate and the rear transverse section of the frame.
When the user applies inward Iongitudinal pressure to the actuator bar, the arm pivots
on the fulcrum pin to.move the ejector plate fbrward against the rear end of the
‘memory card so as to move it out of engagement with the connector header. A
disadvantage to such memory card ejeétion systems exists in that the memory card
may be moved forward by an amount of approximately' 4mm which may be inadeqUate
to allow the user to conveniently grip the front end of the memory card for further
manual withdrawal. '

A need, therefore, exists for a memory card connector having an eject
mechanism which will aliow the card io_ be moved forward by a degree which will allow

the front end of the card to be easily gripped for further manual removal.



2 It has been suggested to place a longitudinally orlented spring at ”
the reqwogsdnsssye frane which will exert additional force pgrhnsesepry card
when it is disengaged. Such systems may, however, have disadvantages in
that they may t e e nenory card fromthe connector at

uni nt ended ti nmes| THIS SHEEFHASBBENNked, therefore, exists for neans for
augnenting the | ;)ngl thEpp_AcEmorce n t2|e menory card during ejection which
exerts substanti arty-—mo—stetr—t+ong+t udi nal force at other tines. -

Summary of It has bgea raugsﬁsted to plage alengitydinglly oriented spring &t therearcfdhe

i nvention c rises a frane mber haying a rear transverse el enent and
opposé@m%ﬂg\ng'hm'h%e'@ﬁgﬁﬁ n?fi-?\'ﬁeé’ gEemery rardiwhepdtisidispreages.acent
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stored ene?:g'fg{r%eans mgaré ac |varﬁe%ﬁ§a rt n%';rmork &ggﬁg‘gﬁgag‘tﬂﬁﬁbeyond
theseoh%é%ﬁéﬁuorﬁé@ﬂi dGfihy 8jdctidn WINIEA ©xBRE! stbstartixt &cﬁ Idrigitiirlr ce on

the card in a | ongitudi naq direction to supplenent Ie{ orce xerte by the
act uafgrceltiothactimiesct pl ate nechanism This resilient spring neans may be
a torsion spring which has one leg fixed to the side element of the frane-
whi ch has a second | eg whi ch Summanpottirebhventionr ecess on the inner. side of
the side el ement by the engaged nenory card. When the rear end of the
menmory- car d'hesmpn'myd:afd)cmanelctbepbm present inventioni comhprises afrante second ‘
spring leg, that spring leg will begin to expand and exert longitudinally
di r ecmember baviog a rear erssaelement andooproseshiongitudinal elementsand aas a

w de rear portion and a narrow forward portion between which there is a
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engagglnhblohBls 68 UYGRAAHIATBHEvE BR ad Plate! 4Rt tﬁeprgﬁl‘ %dae%? the the
memory card. Additionally, on the inner side of the longitudinal eléments of the frame

there are recesses that house a resilient spring means or other stored energy means |
which are activated as the memory card is pushed beyond these recl‘.ess_es. Upon
activation, these spring means exert further force on the card in a longitudinal direction
to supplement the force exerted by the actuator bar and.éject plate mechanism. This
resilient spring means may be a torsioﬁ spring which has one leg fixed to the side
element of the frame which has a second leg which is compressed in a recess on the

. inner side of the side element by the engaged memory card. When the rear end of the

- memory card is pushed'forward beyond the rear ternﬁin_al end of the second spring leg,
that spring leg will begin to expand and exert longitudinally directed forée on the
memory card. In another embodimeht the recess has a wide rear po&ion and a narrow
forward portion between which there is a sloping cam surface. An eject ﬁnger which is
fitted into a longitudinally oriented helical spring is pbsi_tioned in this recess. This eje'ct
finger has a cylindrical head with a forward sloping surface. When the memory card is

engaged with the connection header the eject finger is positioned in the wider section
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;ré’cess As the end of the nmenory card passes the nenory finger, the

| ongi tudi nal spring expands so that the slopped surface on the cylindrical
Ihead of the eject finger bears against the rear corner of the menory card
and inparts a further |ongitudinal force 8o the menory card. No force or
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Bri ef Descr he 1 nvention’is urther descri bed

wi th ref efigaiga qéu frBf heCEURNERYOr OTHE kv dhemofy Bhid Hs used heiauﬂ indludiés any
top plan view of the nenory card and connector ‘assenbly of th

present itgpent tﬁm 2 or type BiIRCMCIATad aereWae\arwfothéecmmcmayl bengsed in

connect or - assenbl y shown in Fig. Fig. 3 is a side view of
t he nmenorgnyclype of vdmputeesystemetosperfom ammriar funietion. 1; Fig. 4
is the opposite side view fromthe view shown in Fig. 3; Fig. 5is a

det ai | ed vi ew THe inventionalso indludessa hethodifgr ejecting a mentary caéd fromaat op
plan view simlar to FI% 1 except that the nmenory card has been
renoved taonspuier imwhiahh ecmﬂm eard is first moived forward-and out otengagement with e

connector shown in Fig.
the connector to an mltcal dlstance after which it is moved still further forward by an

automatically activated resilient device.
| Brief Description of the Drawings
The invention is further described with reference to the accompanying drawings
in which: .
Fig. 1 is a top plan view of the memory card and connector assembly of the
present invention; |
Fig. 2 is an end view of the memory card and connector assembly shown in Fig.
1,
Fig. 3 is a side view of the memory card and connector assembly shown in Fig.
1,
Fig. 4 is the opposite side view from the view shown in Fig. 3;
Fig.5isa detailed view of the area in circle V in Fig. 1;
Fig. 6 is a top plan view similar to Fig. 1 except that the memory card has been
removed to show only the connector; | '
Fig. 7 is a front end view of the connector shown in Fig. 6;
'Fig. 8 is a side view of the connector shown in Fig. 6;

Fig. 9is an opposité side view from the view shown in Fig. 8;



Fig. 8 is a side view of the connector shown in Fig. 6; Fig. 9 is an o

opposi ' iew fromthe view shown in Fig. 8§; V\QCQ%F; 15963
PCT/ USS@%%S?/ ' Fig. 3

10 is a perspective view of the connector. header of the nenory card and

t he connector assenbly shown in Fig. 1; Fig. 11 is a detailed view
of the area within circle Xl in Fig. 1§; Figs. 12 and 13 are

detail ed cross sectional views at an area as at line Xl - X in
Fig. 11 shdrigng0tis\a perspectiiendewwfithe connettdrineasier iof the: emorty cardraridat i on
to the nenory card; Fig. 14 is a perspective view of a :
connect or thedennectariassembly shownliowig.it; Fi g. 12 i'n whi'ch anot her
preferred enbodi ment of the present invention is illustrated; Fi g.
15 i s a detfig! ¢l is asietailed viewektheareniwithincincle Xin Rig=i1®; 14; - Fig.

16 is a detailed view of the area within circle XVI in Fig. 14; and

Figs. 17 arfigssldpadiict arafietalled chass sectionahyiews atian acea esatdinel Xihe Xty | -
el ative t e HERBPYING O Slcsgiive esiions ot e sprnd Beraentdd rlaoat i on

of the Prefgrr lqent.s Referring to Figs. 1 through 4, the -
menory caréﬁéﬁﬁg@w or assenbly of the present invention includes a

= moral 11 o FRal s aREEREg b U EESindor foder SRy BT soRa FEighe 1 <
14 and 16. {5 WAikh dridthidr Siehéiréd @Rt BRI pRKEAP fiveRtionTs itibtraledt’ o
extend perpendicularly therefromto be connected to the |ongitud nal

el enents byigeesss afdeqéiié&viéeﬁmﬁbiafehmﬂﬁn%%cﬁmv%ﬂ-ﬁgua;he | ongi tudi nal @
el ements 14 and 16 there are also ESD contacts respectTvely at 26 and 28

and EM coIRigCc16 is &8 detailed/view oftthe@reaithin ciroRy XVRIrcFiy. 94; Bh@nt apertures
respectively at 34 and 36 through these two | ongitudi nal el enents whi ch
with rear d&igs.t1% and 38 anechorizantaltdross sedtional views asthrougthdlinee XMWl WKVII be
used to connect the assenbly to a printed wiring board. Referring :
parti cul ar iy Fig 16 ghowingiwe syccessive pasitionsiof thewspring relativaitoithe memaoryt wo
| ongi tudi nal el enents which serve to retain the menory card between those

el enents. S@rg. referring to Fig. 7, it will be seen that there is also a

card engagement.  neyailed Description of the Preferred Embodiments:
Referring to Figs. 1 through 4, the memory card and connector assembly of the

present invention includes a frame member shown 'ge'ne'rally at numeral 10. This
frame member is made up of a metallic rear transverse element 12 and two plastic
longitudinal elements 14 and 16. The rear transverse element has metal extensions
18 and 20 which extend perpend_icularly therefrom to be connected to the longitudinal
elements by means of clips respectively at 22 and 24. On the Io'ngitudinal elements 14
and 16 there are also ESD contacts respectively at 26 and 28 and EMI contacts
respectively at 30 and 32. There are also front apertures respectively at 34 and 36
through these two longitudinal elements which with rear apertures 38 ahd 40 in the
header as is exblained below will be used to connect the assembly to a printed wiring
board. Referring particularly to Figs. 4 and 7, there are side grooves 42 and 44 in the
two Iongitudinal elements which serve to fetain the memory card between those
elements. Still referriﬁg.to Fig. 7, it will be seen that there'is also a card eng.agement

plate 46 immediately beneath the rear transverse element of the frame. Referring



.
plate 46 i medi ately beneath the rear_transverse el enment of the frane.
‘Referring wo96/13882 . PCI/O893/18963
.geherally to Figs. 1 TRty HE.THQ g%ENi an activator bar 48 imedi ately
lal el et
n

‘adj acent to |ongitudi g.whilkch is fixed to that el ement by neans
of guide retainers 50 52 which allow | ongitudinal sliding notion of the
activator bar. @uide retainer 52 has a forward extending arm54 with a

term nal projection 56 that engages a vertical groove 58 in_the activator
bar to be @8gaipgeneralyta bigsaddhfaugh 1bthereisan activatardan 48 immediately adjacent
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ar m has' 3 jieaRorives M AHGYTHEY BEdd (I 1 befdiior BPIED 1xéd in

central aperture e rear nsverse e#ement and a projection

extends franvrl positloRSI ThRERivaldribar d1So MIadss bittrdédTroht ﬁrégsui’é surface 60
i mmedi atel y behind the cam projection. Extending upwardly then rearwardly
from t he osherecthgagseresn apply fromarfinges, pressorg ahdianiongitadingk gtoove 62. At its
overlaps the cam and all ows novenent therein. There is also an aperture 82
i n the rednwardteminakerd theactivator banis ecprnected by medres obpiar84:teeaim 66heThis
card engagenent plate when the activator bar is depressed to its reverse
posi ti on. amm ig connected pydoeans of tulenunnpin B te thaireariteangyprseglementiefthe y
to the front pressure surface of the activator bar the armw | pivo

the ful cr Jramememberand the casd engegemeshlate positionegrimmediately bgaeaélbtohréﬁe
d f th t header. R [ [ - Fi ) h h 11 - .

Gener al |y, 168k TERENBISS BIAMEMS s FRICGEILPAME D 1941805, Lwih Basas abls opposie
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on these engagement plate to engage the arm at a point immediately behind the cam projection.
Extending upwardly then rearwardly from the card engagement plate there is a cam
retaining element which overlaps the cam and allows movement therein. There is also
an aperture 82 in the rear transverse element which aligns with another aperture in the
card engagement plate when the activator bar is depressed to its reverse position. 1t
will be appreciated that when pressure is applied rearwardly to the front préssure

~ surface of the activator bar the arm will pivot on the fulcrum pin and move the card

engagement plate fo_wvard to displace the card from the connectdr'header. Referring
again to Figs. 1 through 11 generally, the_memory card shown generally at 84 has a
front end 86, a rear end 88 and opposed sides 80 and 92. The connector header is
shown generally at numeral 94 and includes a transverse bar 96, front pins as at 98,
rear pins as at 100 and opposed side legs 102 and 104. These side legs have
respectively inside surfaces 106 and 108, outside surfaces 110 and 112 and on these

outside surfaces there are terminal clips as at 114 by means of which it engages the
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outside surfaces there are termnal clips as

engag e s 13563

, Iongiﬁﬁgﬁﬁgrnélenents of the frane. Adﬁdééh’.'_g‘ﬂ[an§Vé?§gU%§% there are =
al so floor projections respectively at i116. anéF“118%on the transverse bar

there are also lateral recesses 120 and 122 and a nedial recess 124 which

serve to accommodat e downwardly extendgng projections fromthe card

engagenent plate. On the inner sides of both of the |ongitudinal elenments

of t héorgitudinalstementsipfiherframbe Adjacemdhedrarisverse bahthereare disofioorudi nal

| edges as at 126 which forminner side |ongitudinal recesses as at 128. :

Ref er projgctioms respestivelytat 1i6;and 118 anithestransvesse bap therecare also lateeale i s

also a vertical wall 130 adjacent each of these inner |ongitudinal recesses

whi ch reesssesni2Q,and 122-and amedial racess d24.which:serve e agcommadatese recess

st AR ek 50 SR AR e B i o R
e B AR bR o e ok TR e o
B L N e e e
co 5, SOBGRRETL 178 oot T RGE 3 35 e i e

secongs hRg APERiEaPWaNAI Adjaséntsdch Hethess aesr |6ﬁggeainaﬂ?eééssbsweﬁd So as

to inpart increasing anounts of force in a longitidinal direction to the g-
car d. fgin ahouter Ideﬂﬁdih%l rddessiayar 132884 d Hanslers@1668ss 8¢ at A1BYN Thdse! ¢
eventual |y becone fully expanded to a position as is shown in Fig. 13 where
t he seeces$esdwpuse @ torsion spring sisowe geénerally atmurhéral f136swhichctasTa fiest leg
expansi on of the spring will nove the nenory card a further |ongitudinal

di st anl88 wiiich is fixed in thecOwuten iongitudinalirecess: by & retaining piojécticdn 40.1Anoop

at 114 by neans of which it

3mm and the distance d2 will be from3mmto 5nm No force or substantially"

no foil48 isretainad indberteansyerse recassmnd asegond leg Nddds ret@ined inuthedoneon
until the card has al ready been, di sengaged fromthe connector. An
al t er Iengitugingl secess whepdhesard isergaged Wiha ganneciionfieadar. #is the candd  ne
bar 2GiSenGAGRH Tam in 8oAReiR: hesddr & AESETIbe) aBeve bildne Gatd BRoeRReTh s
302 apg 304 o TGRS (Rhgicd 99D BUEAS RS GHAELHAd' Sfowidd [5655ariPB0 RSt 308
the curved terminal end 146 of the second leg moves outwardly against the rounded
corner 148 of the card so as to impart increasing amounts of force in a longitudinal '
direction to the card. As the card passes this inner longitudinal recess the spring will
eventually become fully expanded to a position as is shown in Fig.- 13 where the
second leg is eséentially perpendicular. to the first leg. This expansion of the spring will
move the memory card a further longitudinal distance do forward. Preferably the
- distance d will be from 1mm tb 3mm, and the distance dz will be from 3mm to Smm.
No force or substantially no force will be exerted on the memory card in a longitudinal
direction until the card has already been disengaged from the connector.
An alternate preferred embodiment is shown in Figs. 14 through 18 in which the
connector header is shown generally at numeral 294 includes a transverse bar 296,
front pins as at 298, rear pins as at 300 and opposed side legs 302 and 304. These

side legs have respectively inside surfaces 306 and 308, outside surfaces 310 and
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7 312 and on these outside surfaces there are termnal clips as at 314 by
“means of VWO®W13882engages t he | ongi tudi naI el errents of the fPCIVESISA3IPESCcent
-tHe transverse bar there are also floo . ctlvely at 316 and
318 on the transverse bar there are als 320 and 322 and-a
-medi al recess 324 which serve to acconmm , -xtendlng
projections fromthe card engagenent pl the i nner sides of both of
the longitudinal elenents of the fra mber adj acent the Hgnsverse
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connect i OfeddpRfBH etxhﬁ., ﬂp,leaé geniaht

initial distance 33 The Iong |dr;1ﬁ$ r%l‘l ng WI caus%dﬁ;ﬁbdej ect flﬁfggreo?o
move | onahelifih8Psidés o bt oF the IUngitudival elerhents dffthé frarhe AishbetadjateRbied

I nto engagenent with the rounded rear corner 348 of the card 284 by neans

of the cafansverss eisthénbiherd are mqmduﬁl Iédiges 825 ahdf3268whitH fongi inHer side
force will be exerted on the card by the eject finger until such tinme as

t he pl andongitadinat radesses @27t dred 828 c Referriygy panicalariyrtodrigent 2andvd 8, lit wilkkbe
pl anar front surface 374 of the longitudinal recess so as to nove the
menoiry casae that thisreject|fingsris dbm;risedaf acylindricabinead gectiore B60avhich halsa
distance d3 will be froml mmto and the distance d4 will be from3m*n
to 5mm NJapar renbsudaes BEA: @ &PTXB%BGE'UFQ!'@‘ gurface 364,and a gaghsy
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move longitudinally forwardly until cam surface of the finger 366 is moved into

engagement with the rounded rear corner 348 of the card 284 by means of the cam
surface 356 on the recess. At this point forward longitudinal force will be exerted on
the card by the eject finger until such time as the planar front surface of the eject finger
comes into contact with the planar front surface 374 of the longitudinal recess so as to
move the memory card a further longitudinal distance d4 forward. Preferably, the
distance d3 will be from 1mm to 3mm, and the distance d4 will be from 3mm to Smm.
No force or substéntially no force will be exerted on the memory card in a longitudinal
direction until the card has already been disengaged from the connector. |

It will be appreciated that there has been described an inexpensive and easily
manufactured means for allowing efficient ejectment of a memory card to the point
where it can be easily gripped for further manual rembval. It will also be appreciated

that this means exerts no force or substantially no force on the memory card in a

longitudinal 'dlregtlon until it is activated to eject the memory card. cet Has Boen Replaced
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connection with the prefierréd ldibddirents of the various figures, it is to
be understood-that otther s¥#mA&iH enbodi ments may be used or nodifications
and additions may be nade t0 ThHe ~desgi bed embodi nent for performing the
same function of the present invention wthout deviating therefrom

~ Ther ef or e, White the pregent imaritioorhashbeén destribedin cohrection withthei ngl e
enbodi ment, but rather construed in breadth and scope in accordance with

t he r préfermedembodiments of éhelvariousfigures, it is to be understood that other similar
Clainms WHAT IS CLAIMED I S; 1. A nmenory card connector assenbly '

conpr ephegiments may (ke used or meadifications and additions saay beanadetathe:| enent and
a pair, of s eral el enents eggendi ng | ongi tudi nally

d |
f or waAg@sen aéﬁ@%?”@f%rﬂﬂ’ﬁq’mﬁt’g the same fupgtiR phihe easent INYeAtion adj acent

t'_ he \eualthoﬁt gg\%%nafthérhe?rgrﬁa[ﬁ"'nerefOre, the present invention should not be limited to

any single embodiment, but rather construed in breadth and scope in accordance with

the recitation of the appended claims.
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menber ; (c) a menory card positioned between the lateral elenents

of the fr WO 96/13882 menber and in_e ) he POCT/WEY1I6Nd
méans for noving | ongi t udi SSSHEQWWBEEM out of engagenent
with the connectoi neans; ' MsﬁEPEAﬂB@;-H.g;:SE;T}E]d ener gy neans

for nmoving the ' fur t hek—erwetttrros ¢ after said
menory card hasnmmsm“mll. lmu out of eWgagement—with_the

connection means* ¢2.L ®¥Thé nmeénory card aélsenbly of claim1l wherein the
stored energy neans is a resilient means. &&8#MS " The nenory card and

connect or, ' Lm 2 wherein the |ateral elenents of the frane
menber hmgw‘ﬁ&'% r sides and there is a recess in at |east one of
said | at g al [ ' [ el ' .he rear elenent of the
frame and"t he%gggli“{”}n%}ﬁeégz‘ge%ar%éﬁ%é?ghgﬁ% y card is positioned in
sai d recess. : RIS fieh f [

wherein the me(ggs fao?;grﬁ?ow ng t rggn@hrgrggeggﬂgﬁgg%%ggéngagéﬂgnat ﬁ%mﬁtcﬂjsﬁﬁged

_connection nmeans Nggdral SRMEBHIS exteritling fshdiftidinglly forhwar frm Wﬁerahgle_ment;

connection neans and the resilient means for noving the menory card is

posi tioned so (phat édnrizetoreans divposeliadiada itithe 2édr elepiert’of the franmdout

said initial distance fromthe connector neans.
10 5. The menory membernd connector assenbly of claim4 wherein the
resilient nmeans for noving the nenory card is a spring which first exerts
force on one dt)themeans forahoving longituginally forwand iand: dut ofengagement with the
noved to about the initial position
- connector means; and a memory card positioned between the lateral
“elements of the frams member and in engagement with the connector;
(d) stored energy means for moving the memory card still further forward
after said memory card has first been moved out of engagement with the

connection means.

2. The merﬁory card assembly of claim 1 wherein the stored energy means is a

resilient means.

3. The memory card and connector assembly of claim 2 wherein the lateral
elements of the frame member have inner and outer sides and there is a recess in at
. least one of said lateral elements on its inner side a_djacent the rear element of the

frame and the resilient means for moving the memory card is positioned in said recess.

4 The memory card and connector assembly of claim 3 wherein the means for
moving the memory card out of engagement with the connection means moves the
memory card an initial distance from the connection means and the resilient means for
moving the memory card is positioned so that it begins to move the memory card
forward from about said initial distance from the connector means./;__’*’//
eet Has Been Re‘laced
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where at which tinme said spring exerts at | east sonme force in a forward
| ongi t yelh 9?138?1 rectlon on.the card. 6. The nmenory carﬁ.lzgﬁsﬁ%gector
assenbly o aimb5 vvhereun»t::- g L2 IS a torsion—spr+fig—having a first

1 eg secured in the 2 @mmﬁﬂb a se ai nst one side

of the nenory card. TWrmr "car mgﬂ !m Djﬂ senbl y of claim

6 wherein the rece ) nt both the :
i nner and outer sides of one of the frame el enments and a transverse section -
connelt i ngThamemenycanddiant correctpbassembly of clain 4wherejn the mesiliRntconnect or
assenbly of claim7 wherein a |gop is interposed between the first and .
secornfieass§ foromoving the reeaery gar ‘Mf a saringwhich first exgrisiforea opsng %frﬂ'@pr i ng

L or o1 e 6 Freymamory s Holl e REIaTY s8rd SEVRA (8ol e riLel pRiohe
ronoryers e AnrRE R Which Vb B KA eaplp et lodh st g M e tpovers cr <

bet quagsal ?afre@t'ﬂﬂn 8;, tﬁé%r@f the lateral sides of the nenory cards and

each corners are rounded and the second |l eg of the torsion spring
has a term nal end which is curved outwardly. 10. -The nenDry card and
connector assenbly of claim9 wherein the first leg of the spring is

exparglabl eThg n@emefyfeér@ dhd eéﬁn@étorva%embﬁ/ Gfeclding 8l wiserdinsl B8 spihg Rear
agai nst the side of the nenory card

torsion spring having a first leg secured in the cavnty and having a second leg biased

against one side of the memory card. ' ; ‘ '

7. The memory card and connector assembly of claim 6 whe‘rein'the_recess
comprises longitudinal sections adjacent both the inner and outer sides of one of the

frame elements and a transverse section connecting said longitudinal sections.

8. The memory card and connector assembly of claim 7 wherein a loop is
interposed between the first and second legs of the torsion spring and the first leg of
the-torsion spring is positioned in the outer section of the recess and the second leg of
the torsion spring is positioned in the inner section of the recess and the loop is

positioned in the transverse section of the recess.

9. The memory card and connector assembly of claim 8 wherein there are corners
between th_e rear end of each of the lateral sides of the memory cerds and said
corners are each of said corners are rounded and the second leg of the torsion spring

has a terminal end which is curved outwardly.

10. The memory card and connector assembly of claim 9 wherein the first leg of the

spring is expandable in a forward direction when its terminal end does not bear

against the side of the memory card.
This Sheet Has Been R
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111111 P HT 111 11. The nenory card and connector assenbly of

- claim 10 ﬁ@ﬁkﬁ&&athe second | eg of the torsion spring exertBCT/GBI®E} t he
rear end the menory card when the menory card has been nmoved through the

. initial distance. 12.  The:jre and connector assenbly of claim?9

- wherein a spring retaining j { ends over—at-least part of the

outer section at the r¢tes hgg of the torsion spring has a

Sk
~terminal end and said tlerm nREP\deE ediliently b“ umml";m”” spring
retaining projection. e nmenory card and co of :

claim-12 wherein the second | eg extends generally transverLseI"y from the

| oop secti qn. of Theembniory eard and eonnbtior dsBemibiTef viafi™® WAErEIR Uss! sbEors [y
the initial distance. 14. The nenory card and connector assenbly of

clai m 4 whef thetorsienrspring exertsforces onthe réanend of tieairiemarycard witvsh thel meflory
spring which exerts force in a longitudinal forward direction on a nenory
card engageatchhasrbaen movecbthroagie theeinitigl distaicend connect or assenbly of
claim14 wherein the nenory card has a curved rear corner the card
engagenent nmeans has a cam surface which engages the curved rear corner of

t he menory _ card 16. The ry card and connector assenbly of claim 15
wher ei n t hd2r ecdb® msm%%ﬁaaﬁnaﬁgor 8s5embly okelajm Swherein asaringretaining

"var dl'y SREPPINLPYEDas P Ah [pack RAR AT IER bufer sertionA1dbe recesRte Frshieg.of
rear recespardibRSofG hdb A%milal Shdahd daid FSninSSnd s resiliently biased against

the spring retaining projection.

13. The memory card and connector assembly of claim 12 wherein the second leg
extends generally transversely from the loop section of the torsion spring after the |

memory card has moved through the initial distance.

14.  The memory card and connector assembly of claim 4 wherein the resilient
means is a longitudinally positioned helical spring which exerts force in a longitudinal

forward direction on a memory card engagement means.

15. The memory card and connector assembly of claim 14 wherein the memory
card has a curved rear corner the card engagement means has a cam surface which

engages the curved rear corner of the memory card.

16. The memory card and connector assembly of claim 15 wherein the recess has

an inwardly and forwardly slopping cam surface.

17. The memory card and connector assembly of claim 16 wherein the inwardly and

forWardly slooping cam surface is interposed between a wide rear recess section and

a narrow forward recess section.
This Sheet Has Been Replaced
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WO 96/ 13882 '
PCT/ USPb/od/e5483 18. The nmenory card and connector weHeeRl1geg3f Cl aim

17 wherein the

section having r front section, a curved peripheral section and a

pl anar rear sect JM&M ’umw nory-card and connector assenbly of claim
18 wherein a rea ¢ si ¥ ext®2ds fromthe planar rear surface of
the generally cylindrical head section to engage-:the helical spring. 20.
The menory card and connector assenbly of claim 19 wherein the generally
cylindrical head section engages the rounded corner of the nmenory card at
abou18+ heThaimempncand-and connector assemhiviefiglaipad d wherebvtheearst  assenbl y
of claim20 wherei n;tae cam surfa&g otnIJ{,he | ongi tudi nal recess is | ocated
at 2RAAIIMeEnt meang ingludes ageneraby cylingnicalbran sectipg having 8 hlapariront
assenbly of claim 1l wherein f.he resiljent neans for noving the nenory card
sti|$eqt ﬁ&uwsﬁq]w&r'\ﬁlﬂafﬁéﬁcéaﬁ‘@m grLer #etion.r st been noved out of
engagenent with the connection means exerts substantially no force on the
menory card in a longitudinal direction until the nmenory card has first

Doty T8 e fbnQUREETE Bindl i bACo ORI RS Mapin aZdarvelil P Y
MoVi pigiddiRnBtBAds frdhtith piahal FédrRirfdce orahg Cg“éﬁe%nfewmm hgagar d has
first been noved out of engagenent w th the connect’ on neans exerts no

f or csaction! theergRigy thedwdlital BpAng.ongi t udi nal direction until the menory card
has first been noved out = ‘

20. The memory card and connector assembly' of claim 19 wherein the generally
cylindrical head section engages the rounded'comer of the memory card at about the

ihitia_l distance.

21. The memory card and connector assembly of claim 20 wherein the cam surface

of the longitudinal recess is located at about the initial distance.

22. The memory card and connector assembly of claim 1 wherein _thél resilient
means for moving the memory card still further forward after said memory card has first
been moved out of engagement with.the connection means exerts sﬁbstantially no
force on ._'the memory cardina longitﬁdinal direction until the memory card has first -

been moved out -of engagement with the connection means.

23. The memory card and connector assembly of claim 21 wherein the resilient
means for moving the memory card still further forward after said memory card has first
been moved out of engagement with the connection rﬁeans exerts no force on the
memory card in a Iongifudinal d_irection until the r_nembry card has first been moved out

of engagerhent with the connection means.

ans includes a generally cylindrical head » -
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of engagenent with the connectio WD 96/ 13882
PCT/ US95/ 19b%/13882 /m 13 PCT/USH513963

menory card a connector a “ﬁ&i eceiving a menory card in a frame
el ement having a rear ﬂ\ nt and a pair -of spaced | ateral
el enents, a connector | Fpoded adj acent the rear elenent of the frame

_nmenber and means for m)V| ng a menory. card ut of engagenent with-the .
fﬁQ.“EéhSﬁ Ao B 7 Bty Gomciar gesartay ToBTeFahing & hedicay patd in.g feme
2}’% i ﬁét%rgﬁbeﬁﬁ?%q@ﬁ%%‘sﬁb weste %&*&%@éﬂrzﬁ“ Srases el ety 4

ol ement o rfecter f8hns LEELSURASATINE réd biln éﬁgﬁ‘e ﬁa?fﬁeﬁeﬁ%ﬁﬁ’cw&ws
means di %Pft%irlrrr@ﬁlrﬁéﬁlﬁry B8R 666 éf*ﬁ%;@%er?fwrﬂ?t ut Oﬁéﬂéuﬁ th@TPr i sing.

the steps o t noving the nmenor orwar engagenent

Wlt t |h| t ]be |fnr??6@?méht 6OMPHEES stiired ©nefy hricditis farem.ﬁg)trr@mnrdw g@egory card
St ur er orward
longitudinally forward after said memory card has been moved out of engagement with

the connection means.

25. A method for ejecting a memory card positioned between lateral elements of a
‘frame member having a rear transverse element and a pair of spaced lateral elements
~ extending longitudinally therefrom and engaged with a connector means disposed

adjacent the rear element of said frame assembly comprising the steps of first moving

the memory card forward and out of engagement with the connector and then using

resilient means to move the memory card still further forward.



