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ACTI VATI. ON MECHANI SM FOR A MEMORY CARD CONNECTOR AND METHOD OF USE 5
Background of Invention 1. Field of the Invention: The present Inventlon
relates to electrical connectors and in particular to connectors for nenory
cards. 2. Brief Description of Prior Devel oonents: Menory cards and

‘ot her card- | Who6a$22¢troni c nedia are conventional ly ej ect ed vorwsesmsput er
systens by means of a 10 mechanical |inkage between an actuator bar which
is connected to a link armwhich noves a eject plate against the card. Such
systens have di sadvantages in that various users nmay exert inadequate force
on t he actuator bar to eject the card by & distance of about 4nm at which
it can be easily recovered manually. In any case, the anount of force
applied will oEJECTVACTIVATION MECHANISM FOR AMEMORY CARD DONNECTOR! ance
15 which the card is ejected beyaRp METHODROFE W8E be expected to be
general |y disuniforn. Further such mechanical systens may result in a card
bei ng ejected while the conmputer systemis still accessing it.

Addi tiomally, certain nmenory car dBackavourihdfdnvertionsi tive infornmation, and
such manual ejection systens provide |ittle or no security for such cards
20 ther eEieid of the Invention: 2 The pregent inventior telatepde elaciiical sonsectaespt ed

to being activated. b er stem or alternatively, by manual
control of 284 '%P@&ﬁ"_ﬁfi? 6‘?‘?‘@9&3@ r(ﬁw ce. There' is also a need for
a system wgi ch BRYt Bbe&iiontf Piof Developments: Memory cards and other card-like
electronic media are conventionally ejected from computer systems by means of a
10 mechanical linkage between an actuator bar which is connected to a link arm which

moves a eject plate against the card. Such systems have disadvantages in that
various users may exert inadequate force on the actuator bar to eject the card by a
distance of about 4mm at which it can be easily recovered manually. In any case, the
amount of force applied will often vary from individual to individual so that the distance

15  which the card is ejected beyond the frame may be expected to be generally
disuniform. Further such mechanical systems may resuit in a card being sjected while
the computer system is still accessing it. Additionally, certain memory cards may
contain sensitive information, and such manual ejection systems provide little or no
security for such cards.

20 There is, therefore, a need for an eject system which is adapted to being
activated by a computer system, or alternatively, by manual control of an electrical
current activated device. There is also a need for a system which maximizes the force
available for ejectment of the memory card and which at the same time permits easy
insertion of the memory card. Further, there is a need for a system which is capable of

25 providing security for the memory card.

u the invention
The connector apparatus of the present invention is readily adaptable to
automatic ejection and providing security fdr the memory card. in this apparatus the
card may be inserted with little resistive force while at the same time ejecting force is
30 maximized by means of a mechanical advantage. This advantage is obtained by an



avai l abl e for ejectnent of the nmenory card and which at the sane tine
permts easy insertion of the nmenory card. Further, there is a need for a
system which is capable of 25 providing security for the nenory card.
Summary of the Invention The connector apparatus of the present invention
Is readily adaptable to automatic ejection and providing security for the
menory card. |wowés2epparatus the card may be inserted w th peiriisosrnsss:
resistive force while at the sane tinme ejecting force is 30 nmaxim zed by
means of a nechani cal advantage. This advantage is obtained by an WO
96/ 18224 PCT/ US95/ 15881 2
-adaptation of the |ink armand eject platezconnection in which the eject
pl ate bears on the link armat a first contact position during insertion.
Duri ng ej ectataptationsaftoe tink apm and ejech plaie copnadtipn im whichdhe #jaact plate bears on
di stance between the first contact position_used during insertion and the
pi vot poi nt e lipkarmiat R figstrontact pesitien during insestion. sPuriRg:ejgctmant.a-saconde
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di r ect ed5f otbetween the second contact position and the link arm by a factor of between 3: 1106 :
1. A significant mechanical advantage is therefore realized.

Another feature of the connector apparatus of this invention is a trigger device
for release of the restrained link arm. In this device a longitudinally directed force,
which may result, for exampie, from the activation of an electrical current through a

10 circuit which includes a wire which varies dimensionally depending on current load, is
applied to a rotational force transfer device. That rotational device is moved by that
wire to withdraw a pin from the link arm so that the link arm moves out of its restrained
position in response to a longitudinal force provided by a spring.

~ An alternate apparatus for releasing the link arm makes use of a rearward edge

15 on a timing bar to separate the link arm from the eject plate from the eject plate from
the link arm in response to a longitudinal force on the timing bar.

Another feature of this connector is a closure means which projects from the
side elements of the frame to provide security for the memory card. The activation of
the closure means is coordinated with the movement of the eject plate so that after the

20 card is inserted, the connector cannot readily be tampered with to remove the card.

This connector many be used with any type of card-like electronic medium
which includes, without iimitation, memory cards such as any type 1, type 2 or type 3
PCMCIA cards as well as any other card which may be used in any type of computer
system to perform a similar function.

25 Brief Description of the ings

The invention is further described with reference to the accompanying drawings
in which:

Fig. 1 is a top plan view of the connector apparatus of the present invention;



which may result, for exanple, fromthe activation of an electrical current
through a.1Q_ ci rmn'r which includes a wire_which varies dimensionally
depending on current load, is applied to a rotational force transfer

device. That rotational device is noved by that wire to withdraw a pin from
-the Iink armso that the Iink arm noves out of its restrained position in
response to VOPHIA24 udi nal force provided by a spring. An aPCBUSSNISSS1
apparatus for releasing the link arm makes use of a rearward edge 15 on a
timng bar to separate the link armfromthe eject plate fromthe eject
plate fromthe link armin response to a |ongitudinal force on the timng
bar. Anot her feature of this connector i8 a closure neans Wmch pr oj ects

fromthe side nts he frame to provide security faqr e

card. The acti g?ﬁ[@’(?p view; ot e cannegior appa % l"ng's verrent
of the eject pf fdit "Fﬁé n coniy nnect or
cannot readily yegtlg%pereélﬂ#ﬁﬁ%ﬂg‘g%n%/ee 'glﬂggr“c! §|ﬂ?ffggconngc 3 many be
used with any gyparafils shiswih in Big. €/ ectroni ¢ nmedi um whi ch includes, wi thout
limtation, menory cards such as any type 1, type 2 or type 3 PCIVCIA cards
as well as anyFig Hesadmrﬂehvatrbnaﬂ;ierbdaksﬂﬂommnerly-ﬂymﬂmcumnqunrer system

to performa simlar function. 25 Brief Description
of t hedDr awi ng8PRaratusshowm iBFigd:f urt her descri bed with reference to t he

acconpanyi ng d%‘g\'\% |g§agﬁe%§pﬂ%ﬁﬁowmg the Pelafioh 8}{%' link eavr\rnoafr\ ® ejex nector

apparatus of t
' plate elements of the connector apparatus of the present invention prior to the

memory card being fully engaged;
Fig. 6 is a schematic view showing the relative orientation of the link arm and
10 the eject plate in a position where a memory card is fully engaged;
Fig. 7 is a exploded schematic viéw of elements of the trigger mechanism of the
connector apparatus of the present invention;
Fig. 8 is an enlarged view of the area within area Vil in Fig. 2;
Fig. 9 is an enlarged view of the area within area IX in Fig. 1;
15 Fig. 10 is an enlarged view of the area within area X in Fig. 1;
Fig. 11 is an enlarged view of the area within area Xl in Fig. 2;
Figs. 12a and 12b are fragmented top plan views of an alternate embodiment of
the connector apparatus of the present invention,
Figs. 13 and 14 are perspective views cut away to different of a portion of the
20 connector apparatus shown in Figs. 12a and 12b;
Fig. 15 is a detailed view of the areas in circle XV and XV’ in Figs. 12a and 12b
respectively;
Fig 16 is a cross sectional view through line XVI - XV in Fig. 15;
Fig. 17 is a detailed view of the area within circle XVIl in Fig. 12b;
25 Fig. 18 is a cross sectional view through line XVIli - XVIil in Fig. 17; and
Fig. 19 is an end view taken from line XIX - XIX in Fig. 17.
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Fig. 2 is a side elevational view of the-connector apparatus shown in Fig.

1; Fig. 3is a front elevational view taken fromline IIl-111 of the
connector apparatus shown in Fig. 1; Fig. 4 is a front elevational view
taken fromline IV - IV of the connector 5 apparatus shown in Fig 1;

Fig. 5is a scWomeB22dvi ew showi ng the relation of the |ink aPCTaSes/15881
eject plate elenents of the connector apparatus of the present invention
prior to the nenory card being fully engaged; Fig. 6 is a schematic view
showi ng the relative orientation of the link armand 10 t he ej ect
plate in a position Wnerearrermry card |s4fuIIy engaged Fig. 7.is a

expl oded schematic view of of the
connector apparatus of the Aot ged vi ew of

the area within q;iga"\qgltbpigs ﬁl@‘m@ghlzf tﬂeir%d\&y%r(? ﬁH ' oty Fq Re ar ea

wthin area I X in I's”an enlarge V|e e area
wi thin area jfveértion uﬁcluaes Elf&malﬂnembeaehewh@eﬁ&rbuylatmﬁierélh@ arie fraviehi n
area XI in Fig. 2; Figs. 12a and 12b are fragnented top plan views of an

al ternate ermenbeeistmade up of a metallic rear transverse element 12 and two plastic

5 longitudinal elements 14 and 16. The rear transverse element has metal extensions
18 and 20 which extend perpendicularly therefrom to be connected to the longitudinal
elements by means of clips respectively at 22 and 23 and latches 24 and 25. On the
longitudinal 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

10 respectively at 34 and 36 through these two longitudinal elements which with rear
apertures 38 and 40 in the header will be used to connect the assembly to a printed
wiring board. There are also side grooves 42 and 43 (Figs. 3 and 4) in the two
longitudinal elements which serve to retain the mémory card between those elements
in a storage space generally at numeral 44. One end of the frame is open to define an

15 insertion inlet shown generally at numeral 45. Referring particdlarly to Fig. 1, it will be
seen that there is also a card eject plate 46 immediately beneath the rear transverse
element of the frame. A link arm 48 is connected at pivot point 50 to the rear
transverse element of the frame member and the card eject plate is positioned
immediately beneath that rear transverse element. It will be observed that the link arm

20 pivots in a horizontal arc parallel to the plane of the eject plate.

Referring particularly to Fig. 6, it will be seen that when a memory card is
inserted, the eject plate will be pushed rearwardly to a rear position shown generally at
numeral 51 and will engage the link arm et a first contact point shown generally at
numeral 52 which is adjacent the terminal end of the link arm which is shown generally

25 atnumeral §3. This first contact point is formed by a pin and bushing arrangement in
which the link arm is attached to the eject plate as is disclosed in greater detail below
in connection with Figs. 7 and 8. It will be noted that there is a distance d4 from this
first contact point to the pivot point of the link arm. It will also be see that when the



t he connector apparatus of the present invention; Figs. 13 and 14 are
perspective views cut away to different of a portion of the 20

connector apparatus shown 1n Figs. 12a and 12b; Fig. 15 1s a detailed view
of the areas in circle XV and XV in Figs. 12a and 12b respectively; Fig 16

iis a cross sectional view through line XVI - XVI in Fig. 15; Fig. 17 is a
‘detailed vi avoeéngzbee area within circle XVIl1 in Fig. 12b; 2PCrosesnsssii g. 18
is a cross sectional view through line XVIIl - XVIII in Fig. 17; and Fig.
19 is an end view taken fromline XIX - XIXin Fig. 17. WD 96/ 18224

PCT/ US95/ 15881 4 Detail ed Description of the Preferred Enbodi nents
Referring to Figs. 1 through 4, the menoby card connector of the present
i nvention includes a frame nmenber shown generally at nuneral 10. This frane

menber i s MARRTY GIrdis teing ejactad; the link am will engagedthe aAlsnt Plate 248 s8RBNd)| ast i c
2 o s TR bt A BBl 7 VAR o 8RR
to the | ongidaiiia seBriBsHtact Poiriia e BivoF boiRF of BNMK e Prefiraliy tAE fatit>
of dq: do will be 3: 1 to 6: 1. The link arm has a lateral extension 56 from which push
5 tab 58 extends. There is a central aperture 60 in the rear transverse element through
which the push tab projection 58 extends downwardly to engage recessed surface 62
on the card eject plate. It will be noted that there is a distance d3 between the
projection 58 on the link arm and recessed surface 62 on the sject plate. On the eject
-plate there are card engagement projections 64 and 66. There is also a longitudinal
10 link arm spring 68 and longitudinal sject plate springs 70 and 72 which tend to pull
those elements forward but are restrained as is explained hereafter. The connector
header is shown generally at numeral 74 and includes a transverse bar 76, front pins
as at 78, rear pins as at 80 and opposed side legs 82 and 84.
Referring particularly to Fig. 5 showing the open position in which a card is not
16 fully inserted and the link arm is in a forward position shown generally at 85, it will be
appreciated that the force that is required to load up the spring that is attached to the
link arm is relatively low due to the advantage that resuits from the force being applied
a good distance from the pivot point of the fink arm versus near the link arm pivot
point. This low insertion force is desirable until the card is fully inserted into the
20 mechanism and the mechanism is locked. Once the mechanism is locked it is then
desirable, when ejecting the card from the header, to transfer the mechanical
advantage from the end of the link arm to the push tab of the link arm. in other words,
what is accomplished is that the contact point, or the application point of the card
ejection force, is at a point near the pivot point rather than near the end of the link arm.
25 Referring again particularly to Fig. 6 showing the relative position of the link arm and
eject plate when the card is fully inserted and the mechanism is locked and ready to
eject the card, it will be noted that the gap between the push tab of the link arm and

the eject plate has been maintained from when the card was first inserted into the



| ongi tudi nal elenents 14 and 16 there are al so ESD contacts respectively at
26 and 28 and EM contacts respectively at 30 and 32. There are also front
apertures 10 respectively at 34 and 36 through these two | ongitudi nal

el ements which with rear apertures 38 and 40 in the header will be used to
connect the assenbly to a printed wiring board. There are al so side grooves
42 and 43 (Figwo%snsad 4) in the two | ongitudinal el enents whPCI/USeS/15881t O
retain the nenory card between those elenents in a storage space generally
at huneral 44. One end of the frame is open to define an 15 insertion

i nl et shown generally at nuneral 45. Referring particularly to Fig. 1, it
wi || be seen that there is also a card eje6t plate 46 i medi ately beneath
the rear transverse el enent of the frame. A link arm 48 is connected at
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plate will lnotstrongenoagh twmdéngagb thercard fronstheiheadehpintiel: iEheriefore auntil the
nuneral 51 and will engage the link armat a first contact point shown
gener al | § atlink@mria relgased the ejost plateniscassentially: statinnasy evenif drhasrhean nk arm
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is driven toward the eject plate via the spring on the end of the link arm and the gap
10 between the push tabs on the link arm and the recessed surface on the eject plate
immediately disappears and the force supplied by the spring on the end of the link arm
is transferred to the push tab on the link arm. This push tab further transfers the force
to the eject plate. Since this point of force application is fairly close to the link arm
pivot point, there is a high mechanical advantage. This advantage generates enough
15 force to overcome the total disengaging forces required to drive the card off the
header pin field. The high level of force generated by the link arm is only required for
a short period of time, e.g. just enough to get the card disengaged. The throw of the
link arm is, therefore, required only for a short distance. If this high level of force were
to be continued it might not only drive the card off of the pin field but completely out of
20 the entire mechanism, which is not a desirable situation. Hence the reason for the
short throw of the link arm. Once the throw of the link arm is complete, the card is
essentially free and further movement through the storage space is accomplished by
overcoming the frictional forces on the card moving along the side grooves of the
longitudinal elements. This movement is the function of the springs that are attached
25 tothe eject plate. Once the link arm throw is complete, these springs take over and
continue to push the card out through the storage area in a controlled manner. The

resuit is that the back portion of the card is ejected completely out of the insertion inlet
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menory card is being ejected, the link armw || engage the eject plate at a
second contact point shown generally at nuneral 54. Tt Wl be noted that
there is a distance d2 fromthis second contact point to the pivot point of
the link arm Preferably the ratio of dl1: d2 will be 3: 1 to 6: 1. The link -
‘arm has a | aveseaisaext ensi on 56 fomwhich push 5 tab 58 extPaonwsos/isesie i s a
central aperture 60 in the rear transverse el enent through which the push
tab projection 58 extends downwardly to engage recessed surface 62 on the
card eject plate. It will be noted that there is a distance d3 between the
projection 58 on the link armand reces3ed surface 62 on the eject plate.
On the eject plate there are card engagenent projections 64 and 66. There

i s al so Aareasych thatitis easily retrigves by Rynan Hands Bunotsedar asitahavethecsarg at e

springs 70,and 72 which tend to pull those elenents forward but are
restrai ndal Bgt?fs‘%gm%aﬁ'ﬁ?"hereafter. The connector header is shown

general ly at RiEf : | %%(- W% rRwnhns as at
78, rear pins as a@éé*éﬂ%%%’%é’?ﬁssu é"‘féﬁg SZ an Zﬁég'e%erri ng_h
parti cul gjrater defdild- It willirséertthatthedikrarnds hias niaperthre 86 positiofled abows 15
fully inserted and the link armis in a forward position shown generally at
85, i & wid pinjeadipracess B8Z and-amhook 88 farengaging the Jongitudinal tink armepingp t he

: : h
Spring t Qﬁtt.':t sll;sou?rg llnafigg.d7 tar?d tas].eThe link arm is superimposed over a bushing 90 which

engages apertures 92 and 93 in the eject plate. The eject plate is also equipped with

a hook 94 for engaging its longitudinal spring (not shown in Figs. 7 and 8} and a timing
bar release arm 96 the function of which is described hereafter. A plunger pin 98
10 having a head 100 of a larger diameter than its shaft and an aperture 102 engages
the bushing 90 and the aperture 86 in the link arm. This plunger pin is itseif engaged
in its aperture 102 by the biasing spring nose 103 on biasing spring 104. The biasing
spring is welded at its opposite end to projection 101 on the eject plate. Rocker arm
106 has a rear safety lock engagement arm 107 and dual forward extensions as at 109
15 that rotate downwardly to engage the head of the plunger pin in response to rearward
longitudinal pressure being applied at the contact point 108 by a contact point as at
110 on timing bar 112. The rearward longitudinal pressure is applied to the timing
bar by memory wire 114. Simuitaneously, the pressure applied at contact point 108 on
the rocker arm transmits a force to cause the rear safety latch engagement arm 107 to
20 rotate against the safety latch 111. The force imparted on the safety latch arm
disengages latch 105 from a ledge 115 (Fig. 8) on longitudinal element 16 of the
frame. The rocker arm biasing surface 113 on the eject plate is used during card
insertion and is explained hereafter. When the timing bar is pulled in a rearward
longitudinal direction by memory wire 114, it will be appreciated that the head of the
25 plunger pin will pass through rear aperture 116 in the timing bar. By the term “memory
wire" what is meant is a wire formed from an alloy or other material that exhibits the
characteristic of changing longitudinal dimension in response to being energized with

an electrical current. A suitable memory wire material is available from Dynalioy, inc.



link armis relatively |low due to the advantage that results fromthe force
bei ng applied a good di stance fromthe pivot point of the |ink arm versus
near the link armpivot point. This lowinsertion force is desirable until
the card is fully inserted into the 20 nechanismand the mechanismis

‘I ocked. Once the mechanismis locked it is then desirable, when ejecting
the card fromwoes/is2atler, to transfer the nechani cal advant ageCtwsasnssse end
of the link armto the push tab of the link arm In other words, what is
acconplished is that the contact point, or the application point of the
card ejection force, is at a point near the pivot point rather than near
the end of the link arm 25 Referring agai®h particularly to Fig. 6 show ng
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the WO 96648 teth the diameter of the plunger pin head. The siot connects also to.a forward
PCT/ US95/ 15881 6 nechanismuntil the mechanismis latched. At this point no

transfer of agertured20witich has aawitthowhichds aisbgregterthan thiscofthe bibadlofitre i s
rel eased before the link armbut it does not npve since it abuts the card

and the $briRiysgenyin. in opesatiooHwhen the memsnewire is anergized with an elestricabnough
to dise ngagecdrpeem ?ta\srriﬂ efxre %}ogein ger%gr%&argidi]reuigrll gh tt:nreh n(wlenfgot;aer whtfgﬁ \iIV%“ i;tshe?f exert
force on the rocker arm to rotate it downwardly against the head of the plunger pin and
through the rear aperture in the timing bar. Being disengaged from the bushing and
the eject plate, the link arm pivots in a forward direction to engage the eject plate at its
10 second contact point. The f_oroe exerted at this point in addition to the longitudinal
force exerted by the eject plate spring 70 and 72 {Fig. 1) causes the eject plate to eject
any card positioned in the storage space. A iocking surface 122 on the timing bar is
engaged by a timing bar lock 124 to retain the timing bar in a rearward position as is
more fully explained hereafter. The link arm moves forward until it is stopped by link
15 arm stop 125 (Figs. 1 and 9).

Referring particularly to Figs. 9 through 11, the operation of the closure
mechanism is as follows. This closure mechanism includes a cam 126 which has
lateral projection 128 which extends into the storage area of the connector. The cam
also has a vertical projection 130 which projects through a second siot shown

20 generally at numeral 132 in a timing bar. This slot includes a diagonal section 134
which extends outwardly and forwardly and is connected at its rear side to an upper
vertical section 136 and its forward side to a lower vertical section 138. It will also be
seen that the timing bar is connected to a timing bar biasing spring 140. It will be
noted that there is also another slot 142 in the timing bar the function of which is to

25 provide clearance for the memory wire terminal 144 which is crimped onto the memory
wire and is fixed to the lower side of the timing bar. The memory wire runs
longitudinally beneath the timing bar and is attached to another terminal 146 which is

fixed to the frame. It will also be seen that the cam and related elements in the closure



5 link armis released, the eject plate is essentially stationary even if
It has been rel eased. The angul ar di spl acenent of the |ink arm between its
forward and rearward position (and between the rear transverse nenber of
the frame and the forward positioned of the link arm is preferably from 50
to 20. Once the link armis released it is driven toward the eject plate
via the sprwupsnezshe end of the link armand the gap 10 DbeCD@SIVISESE push
- tabs on the link armand the recessed surface on the eject plate
i medi atel y di sappears and the force supplied by the spring on the end of
the link armis transferred to the push tab on the link arm This push tab
further transfers the force to the eject ®late. Since this point of force
application is fairly close to the link arm pivot point, there s a high
r
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link armthrow s conp se spfings oVer an
electrical signal to the memory wire. It will be appreciated that a solenoid may be

10 substituted for the memory wire. The signal will cause the timing bar to move toward
the rocker arm. The contact points on the timing bar push against the contact points
on the rocker arm. As the application of force is continued the rocker arm will rotate.
This rotation causes the following actions: (1) the rotation will transfer the application
of force to the two forward extensions on the rocker arm; (2) the rocker arm forward

15 extensions push on the head of the plunger pin thus pulling it downwardly, and (3) the
downward motion of the pin causes the release of the fink arm. During the
displacement cycle of the timing bar, the link arm, the eject plate and the plunger pin
are also in motion. At this point the eject plate and the link arm are disengaged and
can move independently of one another. Also the mechanical advantage necessary

20 for card withdrawal has been moved from near the end of the link arm to near the pivot
point. The link arm and eject plate then continue in a forward direction. The link arm’s
motion will be stopped by the link arm stop on the eject plate. The eject plate will have
a longer eject distance than the link arm. The pin is pulled downwardly by the rocker
arm and this downward motion also forces the top surface of the head of the plunger

25 pin to fall below the bottom surface of the timing bar. The plunger pin traveis with the
eject plate and, at this point, the eject plate is free to move and push the card out of
the slot area. The top surface of the plunger pin is under the timing bar. As the eject
plate moves forward, the plunger pin will travel most of the length of the eject cycle in



continue to push the card out through the storage area in a controlled
manner. The result is that the back portion of the card is ejected
conpletely out of the insertion inlet W96/ 18224

PCT/ US95/ 15881 7 area such that it is easily retrieved by human hands but
not so far as to have the card fall out of the nmechanism Referring to
Figs. 7 and 8, WOn/182%ki ng and trigger nechanismis shown in QCIAISEN15881

detail. It will be seen that the link arm 48 has an aperture 86 positioned
above 5 a pin lead-in recess 87 and a hook 88 for engaging the
| ongi tudinal link armspring (not shown in Figs. 7 and 8). The link armis

superinposed over a bushing 90 which engageSOapertures 92 and 93 in the
eject plate. The eject plate is also equipped with a hook 94 for engagln
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spring nose lfpévelsirba eetratged position UAder thedinting bar) sherpris ng interferdrvedyctheipirs
opposite end to Rp? ection 101 on the eject plate. Rocker arm 106 has a
rear safetdy Witk during theiejectioncyelen| By siopping the link armoand:ajioning the

eject plate to travel a further distance forward in the eject cycle, it will be assured that,
when the pin pops back up to its original upward position, it will always be in front of
the link arm. This movement ensures that the mechanism has again triggered itself.
The timing bar will continue to push on the rocker arm until the electrical signal stops.
10 Once the signal stops, there is no force being imparted to the timing bar. In this state
the only force acting on the timing bar would be the timing bar biasing spring. The
biasing spring urges the timing bar back to its original position in the same direction as
the card ejection. Once the electrical signal is stopped and the timing bar tries to
return to its original position, the timing bar lock will engage and keep the timing bar
15 in place with the help of its biasing spring. Constant tension on the timing bar due to
the biasing sﬁring will also continue. At the end of the card ejection cycle the key
components are in the following states: (1) the link arm is stopped and locked up
against the stop in the cover plate; (2) the eject plate has pushed itself with the help of
the secondary eject springs as far forward as possibie so that its location is in front of
20 thelink arm; (3) the plunger pin is in its upper position due to its biasing spring and is
in front of the link arm; and (4) the timing bar is locked in place by means of the
timing bar lock.
The first element that the card will engage as it is inserted into the mechanism
is the eject plate since it moves the greatest distance forward in the ejection cycle.
25 Therefore, as the card pushes against the eject plate it will start to load up the
secondary eject springs that are attached to the eject plate at which time the plunger
pin, which is traveling with the eject plate, is in the up position. Continuing pressure

on the card will eventually force the plunger pin into the lead-in recess 87 and then



15 that rotate downwardly to engage the head of the plunger pinin
response to rearward longitudinal pressure heing applied a

point 108 by a contact point as at 110 on timng bar 112. The rearward

| ongi tudi nal pressure is applied to the timng bar by nmenory wire 114.

. Sinmultaneously, the pressure applied at contact point 108 on the rocker arm
transmts aWOM6B®%0 cause the rear safety |atch engagenentPEYP¥EE8L o 20
rotate against the safety latch 111. The force inparted on the safety latch
arm di sengages latch 1 05 froma |edge 115 (Fig. 8) on |ongitudinal elenent
16 of the franme. The rocker arm bi asing surface 113 on the eject plate is
used during card insertion and is expl ailled hereafter. Wen the tim ng bar
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mat eri al t hat exh| bits the

char act er prateé wilblesalit.a Sircecthedingidrmdirtbthedjent plate are linked:together; andthusg
energized with an electrical current. A suitable nenory wire material is
avai | abl emowverim tandem with mn@nothen/blggap_mamtained throughout the card msemon
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to a slot r&l&t%ae%iow 'Pﬁé ﬁm‘mtﬁ'ﬁé]card insertion loads up the primary ejection spring, but

with the entire length of the link arm employed as a mechanical advantage. The card
insertion will continue until the card is fully mated to the pin field in the header. Once
the card is fully seated, the force to insert the card can be stopped and the card will

10 stay in place. The amount of force that is being imparted on the card at that point by
both the primary and the secondary eject springs is only as great as the force required
to load up the springs. The total level of that force is not great enough to overcome
the mated and frictional forces of the header and card connector contact systems;
therefore, the system will remain in a static state. The movement of the mechanical

15 advantage, from the end of the link arm to the push tab area, is required in order to
generate enough force to eject the card using the primary eject spring. While the
system is in a semi-stable state, some level of ejection force is imparted to the card.
Furthermore, the state of the system can be changed dramatically with the introduction
of vibration. In order to assure, therefore, that the system does not disengage

20 prematurely, the safety lock 105 is employed. If, for some reason, forces are
introduced to the system such that they tend to add to the card ejection forces already
in place, the safety lock will engage and assure the system remains in a locked state.
A number of other actions take place just before the card is fully inserted. One is that
as the card nears full insertion the timing bar lock release arm on the sject piate will

25 push on the timing bar lock, pushing it out of the way and releasing the timing bar.
The timing bar biasing spring then acts on the timing bar and pulls it back toits
original position. This action, in turn, pushes the card lock cam out into the card slot
area thus locking the card in place in the mechanism. The other action concemns the



| ess than the dianmeter of the plunger pin head. The slot connects also to a
forward aperture 120 which has a width which is also greater than that of
the head of the 5 plunger pin. In operation, when the nmenory wire is
energized with an electrical current it will exert force in a rearward
direction on the timng bar which will itself exert force on the rocker arm
to rotate it dSWHSMy agai nst the head of the plunger pin aRETUPHIEH t he
rear aperture in the timng bar. Being disengaged fromthe bushing and the
eject plate, the link armpivots in a forward direction to engage the eject
plate at its 10 second contact point. The force exerted at this point in
addition to the longitudinal force exerted H@ the eject plate spring 70 and
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to a timng kawctiobwill oocurdbhiergcket@rmi stays inla dawnward position once the plunger pin
has been depressed and the link arm released.

10 The closure mechanism is actuated by means of the timing bar and the trigger
mechanism in the following manner. Figs. 10 and 11 show the location of the cam
when the card is completely inserted in the mechanism and secured. It will be noted
that the vertical projection of the cam rides in the cam slot that is located in the timing
bar. This slot moves the locking cam out of the way of the card when the card eject

16 cycle is started. The card eject cycle proceeds as follows: (1) the timing bar is moved
toward the rear of the mechanism by the contraction of the memory wire; (2) the
approximately first two thirds of the timing bar's rearward movement is devoted strictly
to moving the card locking cam at least a portion of the way out of the card slot area
since the cam must be cleared before the card is ejected; and (3) the approximately

20 final one third of the timing bar's movement releases the trigger mechanism and the
link arm. Once the link arm is released, both it and the eject plate move out toward
the card exit area of the mechanism and eject the card. Both the eject plate and the
link arm will stay in those locations until a card is re-inserted into the mechanism. In
order to make sure that the card locking cam stays in the retracted position so as not

25 to prevent future card insertion, when the timing bar was moved its entire rearward
distance the timing bar lock 124 will be engaged. This action prevents any movement
of the timing bar back toward the front of the mechanism, thus preventing any
premature movement of the card locking cam into the card slot area. The timing bar is



noted that there is also another slot 142 in the timng bar the function of
which is._to 25 provide clearance for the mennry wire ternminal 144 which is
crinped onto the nmenory wire and is fixed to the | ower side of the timng

. bar. The nmenory wire runs longitudinally beneath the timng bar and is

i attached to another term nal 146 which is fixed to the frang, It will also
| be seen thaW@91884m and rel ated el enents in the closure FPGEPSA5138837,
PCT/ US95/ 15881 9 mechani sm are housed within a plastic cover 148. In its
position shown in Figs. 9 through 11 the lateral projection of the cam
extends into the storage space to preven% a nenory card inserted into the
st orage space from being withdrawn. That ?s, the lateral projection extends
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an electrical signal to the nmenory wire. It will be appreciated that a
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the timng bar nove toward the. rocker ar The cont ' :
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cam into the card slot area. The vertical parts of the second timing bar slot in the

timing bar prevents the cam from being displaced in the cam slot.
An alternate preferred embodiment of the connector apparatus of the present
invention is shown in Figs. 12a - 19 in which the frame is shown generally at numeral
10 210 and in which this frame includes a rear transyerse element 212, a longitudinal
elements 214 and 216 which have metal extensions 218 and 220. The card insertion
inlet is shown generally at numeral 245. The apparatus also includes an eject plate
246 and a link arm 248 which is mounted at pivot point 250. The link arm has a lateral
extension 256 from which push tab 258 extends. There is a central aperture 260 in
15 the rear transverse element through which the push tab projection 258 extends
downwardly to engage recessed surface 262 on the card eject plate. The header is
shown generally at 274 which inciudes rearwardly extending pins as at 280 as well as
forward extending pins (not shown). The apparatus also includes a timing bar 312
which is attached to a memory wire 314. The timing bar includes a longitudinal base
20 section 316. There are also memory wire terminals 344 and 346. The timing bar is
positioned in a recess in a timing bar track 450. The timing bar is controlied as was
explained in the first embodiment with a timing bar biasing springs 451 which engage
mounting tabs 452 and 454. A primary eject spring 455, as was explained above,
engages a mounting tab 456. There is also a push téb 458 for the timing bar to allow
25 manual maniputation of the timing bar to allow for manual override of the system. Also
included in ihe apparatus is a safety latch 462, a safety latch window 463 in the eject
plate and a safety latch release tab 464 which prevents premature ejection of the card

possibly because of aggravation due to shock or vibration. There is also a timing bar



on the rocker arm As the application of force is continued the rocker arm
will rotate. This rotation causes the follow.ng actions: (1) the rotation
will transfer the application of force to the two forward extensions on the
rocker arm (2) the rocker armforward 15 extensions push on the head of
the plunger pin thus pulling it dowwardly; and (3) the downward notion of
the pin causes W0B6/M8324case of the ink arm During the displ acRCRURSAS88] e
of the timng bar, the link arm the eject plate and the plunger pin are
also in notion. At this point the eject plate and the link armare

di sengaged and can nove i ndependently of one anot her. Al so the nechani cal
advant age necessary 20 for card w t hdrawal ¥has been noved from near the
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rocker arm a%éﬂbm@awmbdwahhmzéwch@s@ésémamaww@%oﬁgthe head
of the plunger 25 pin to fall below the bottom surface of the timng bar.

The pl unger Embadiment, scomrolsala!elﬂeartd Iptiaprojection 328. tAvcentpatiing micrhwitt}fEﬂZ
plate is Eree to nove and gush the card out of _the slot area, The
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cycle in
PCT/ US95/ 1588} jts forward end and an upper longitudinal section 478 which extends rearwardly

from the vertical section to a rearward edge 480. A vertical link arm tab 482 extends

downwardly from the link arm. There is also an elevated crown area 484 on the eject
10 plate which is engageable with a window 486 on the link arm. There are also eject

springs 488 and 490 which are attached respectively at their forward ends to the eject

plate at mounting tabs 492 and 484 and to the longitudinal elements of the frame at

mounting tabs 496 and 498. With respect to those features not specifically described,

this alternate embodiment is essentially the same as the first embodiment described
15 above.

The operation of the alternate embodiment of the connector apparatus of the
present invention shown in Figs. 12a - 19 is described as follows. In its free state, the
eject plate springs are under light tension. The eject plate is in its rearward position
toward the opening in card slot. The timing bar is held in a median position by the

20 timing bar lock which engages the notch on the timing bar. in this free state, the card
lock cam is in its retracted position and the safety latch is sitting on top of the cam tab
on the timing bar. The memory wire also has a certain amount of slack due to the
timing bar being locked. '

~ In the first card insertion stage of the operation of the connector, the card is

25 inserted and hits eject plate. Subsequent card insertion starts to load up, that is,
extend the eject plate springs. Continued card insertion forces the elevated crown
area of the eject plate to slide under the link arm ‘and move into the window in the link

arm. Eventually, the formed area at the back of the window on the link arm and the



10 a retracted position, i.e. with the pin's head under the timng bar. The
aperture 120 at the end of the timng bar slot 118 allows the pin-to pop-.

. back up due to the novenent of the plunger pin biasing spring to its

. original upward position. Because the pin travels in a retracted position

| under the timng bar, there is no interference by the pin 5 wth the |ink
arm duri ng MQS68BR4t i on cycle. By stopping the |ink arm andPEHPHMIMS t he
eject plate to travel a further distance forward in the eject cycle, it

wi |l be assured that when the pin pops back up to its original upward
position, it will always be in front of the link arm This novenent ensures
that the nmechani sm has again triggered it&el f. The timng bar will continue

to push on,th ocker armuntil the electrjc S| ce the
si gnal st v,a?qci,gqoqu ?eﬁ&quﬁpﬂeﬁg?qﬁ pf?ﬁ?a“%h"t%g%ﬁ%r?nqﬁ’gmﬁgrm@n this
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bi asi ng spring. e biasing spring urges the timng bar back to its

ori gi nal perwerd arovemerit of fHlinkclrirestiaits to foad pethedprimany ejectspringn Up toithis

el ectrical signal is stopped and the timng bar tries to return to its

ori gi nal peintthe timinghbar, | being lacked i place; has seigngedintihe cafd lopk projection bar
15 in_place with the help of its biasing spring. Constant tension on the
ti ni ngdbamolipet alsohas moved ng spring will also continue. At the end of the

card ejection | e K e | ' . t he
link armis st M&dl%ﬁﬁ%hﬁéaﬂgiee?h%a&g{}%gkfihbmgéﬁéﬁﬁﬁgﬁdéﬁ% 2)
the eject yr GIdé% prate BHd BesliinKk & Eonirue toltRovieiopward toether.C AR e poRit e
springs as far torward as possible so that its location is in front of 20
the |ink aard is(viry closetb beirey fully indestedn The contireredsrd insantiohucaysesi the link
bi asi , Ui

$astng Sparrrlnntgb%g rellegse the timing bar lock which in turn releases the timing bar. Once

10 released, the timing bar biasing spring acts on the timing bar which drives the timing
bar toward the front of the track. This motion of the timing bar also forces the card
lock projection to move out into the card slot area and behind the back edge of the
card. The forward movement of the timing bar also returns the memory wire to a
tensioned state.

15 The final portion of the card insertion causes the safety latch to lock into the
safety latch window in the eject plate. At this point, the card is fully mated to the
header and the mechanism is locked. The primary and secondary eject plate springs
are also fully tensioned and ready for release.

When the user wishes {o eject the card, an electrical current is applied to the

20 memory wire which is attached to the timing bar. The memory wire shrinks so as to
pull the timing bar rearwardly. This motion accomplishes a number of functions which
are listed as follows in their relative order of action sequence: (1) The timing bar pulls
the card lock projection out of card siot area; (2) the safety latch release 464 tab on
the timing bar lifts the safety latch out of the window in the sject plate;

25 (3) the rear edge 480 of the timing bar enters a space between the eject plate and the
link arm, and forces the two components apart; and (4) once the link arm and eject
plate are disengaged, the prirhary eject spring acts on the link arm which in tum
applies eject forces at tab 258 to recess 262 in the center area of the eject plate. This



in front of the link arm and (4) the timng bar is |ocked in place by
means of the timng bar |ock. The first elenent that the card wll engage
as it is inserted into the nechanismis the eject plate since it noves the
greatest distance forward in the ejection cycle. 25 Therefore, as the card
pushes against the eject plate it will start to |load up the secondary eject
springs that aWo%/M82hed to the eject plate at which tine thdPQIVUSISES88HI n,
which is traveling with the eject plate, is in the up position. Continuing
pressure on the card will eventually force the plunger pin into the lead-in
recess 87 and then W) 96/ 18224

PCT/,US95/ 15881 11 into the aperture 86 of tH¢ link arm It will be noted

t hat when pressure i.s lied to,the link ar once the pin has, en t he
bperture. |1 PR siSet e piienes e carc b e feste® Gpimeceain fei gt Bk
link arm and 'ﬁﬁgs t | m
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cycl e. Becaussprings togtiué to move tree catrd towid the'cand siotiopérsing uatil the @jdct plite
card remains relatively low The continuing card insertion |oads up the

primary ej ectretums o thegabayerdescribed free state lacationg Oncsithe gurrent-appiiechto the
The card o MIPPGIMFSE ot e U Wire 1R Foplcoury ags andihe ging bar bissing
force acts on the memory wire pulling it back toward its original median length. The
timing bar, however, is not allowed to move all the way back to the rear of the track
since it will be locked into the median position via the timing bar lock spring 466. Such
bositioning is necessary since the card lock must be prevented from coming out into
10 the card siot after the card is removed which would occur if the timing bar was allowed
to move all the way back to the back of the track. At this point, all of the components
have returned to the locations of the above described free state description.
it will be appreciated that a memory card connector has been described which
is adapted to being activated by a computer system, or alternatively, by manual control
15 of an electrical current activated device. It will also be appreciated that this connector
maximizes the force available for ejectment of the memory card and at the same time
permits easy insertion of the memory card. It will be further appreciated that this
connector provides an efficient means for ensuring the security of the memory card.
While the present invention has been described in connection with the
20 preferred embodiments of the various figures, it is to be understood that other similar
embodiments may be used or modifications and additions may be made to the
described embodiment for performing the same function of the present invention
without deviating therefrom. Therefore, the present invention should not be limited to
any single embodiment, but rather construed in breadth and scope in accordance with
25 the recitation of the appended claims.



the card is fully seated, the force to insert the card can be stopped and
the card will 10 stay in place.  The anount of force that.is being-inparted.
on the card at that point by both the primary and the secondary eject

. springs is only as great as the force required to | oad up the springs. The
. total level of that force is not great enough to overcone the mated and
“frictional WOMB2M t he header and card connector contact 881
therefore, the systemw Il remain in a static state. The novenent of the
mechani cal 15 advantage, fromthe end of the Iink armto the push tab
area, is required in order to generate enough force to eject the card using
the primary eject spring. Wile the syst'é?nis in a sem-stable state, sone
| evel of ejection force is inparted to card. Furthernore, the state of
the system can be changed dramatically the introduction of vibration.
In order t “asls ore, that the system does not di sengage 20
prematurel‘g hggg&%ﬁq§ck 105 is enployed. If, for sone reason, forces
are introdyced A eonrettonappanatas ¢dr 4 barid-ltkecslectronic mediui, said cornactor]
ejection forces already in place, the safety lock will engage and assure

t he syst erappanatuscomprisingocked state. A nunber of other actions take place

| heertBon ¢ htehﬁafnarn‘éfmmeﬁax%-' Lo banayerss plamer anepRos o IogATRE" [,
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back to its originalg aeédhten.ntaﬁaﬁslm‘dtammlyleauhmrthemath@ saltbcararlikel ock
camout into the card slot area thus locking the card in place in the

mechani sm The ot herelsattanicmediume said opposing side elements defining a storage

space, one end of said frame defining an insertion inlet for inserting the
10 card-like electronic medium into the storage space;
(b) a header positioned adjacent the rear transverse element of the frame
opposite the insertion inlet;
(c)  an eject plate movably mounted on the frame and operable to slide
toward the header to allow engagement of the card-like electronic
15 medium from the header and away from the header to eject the card-fike
electronic medium; and
(d) alink arm having a pivot point where the link arm is connected to the
frame having a first contact point where the link arm is engaged by the
eject plate when the eject plate and the card-like electronic medium are
20 being moved toward the header and a first distance between the first
contact point and the pivot point when the card-like electronic medium is
inserted and a second contact point where the link arm engages the eject
plate when the card-like electronic medium is ejected and a second
distance between the second contact point and the pivot point and said

25 first distance being greater than said second distance.

2 In a connector apparatus for receiving a card-like electronic medium in a frame

element having a rear transverse element and a pair of spaced lateral elements, a
Rttt

A
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posi tioning and novenent of the plunger pin spring and the rocker arm Once
t he plunger pin noves back up to its original position, the bottom surface
of the plunger pin head is now above the top surface of the timng bar.
When the card nears final insertion, the rocker armforward extensions as
at 109 nust beWOR6A8RY on top of the 5 head of the plunger pPRY

position is assured due to the lead in on the front face of the extensions
and the fact that the rocker arm biasing surface on the eject plate forces
the rocker armto rotate into the proper posjition prior to final insertion.
This action will occur if the rocker armst&s in a dowward position once
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that is located in the timng bar. This slot noves the |ocking cam out of

the way of t Hepoxemeam @nmnge%arfusteaoatact paint Wer%tmdvnytam is @ngaged by the eject
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second contact point where the link arm engages the eject plate when the card-like
electronic medium is ejected and a second distance between the second contact point
~and the pivot point and the first distance is greater than the second distance.
10
3. In a method for operating a connector for receiving a card-like slectronic
medium frame element having a rear transverse apparatus element and a pair of
spaced lateral elements, a header means disposed adjacent the rear element of the
frame member and means for moving a card-like electronic medium out of engagement
15  with the header comprising an eject plate moved by a link arm connected at the frame
at a pivot point wherein the improvement comprises the steps of engaging the link arm
with the eject plate at a first contact point when the eject plate and the card-like
electronic medium are being moved toward the header such that there is a first
distance between the first contact point and the pivot point and a second contact point
20 where the link arm engages the eject plate when the card-like electronic medium is
ejected such that there is a second distance between the second contact point and the

pivot point and the first distance is greater than the second distance.

4. A connector apparatus for a card-like electronic medium, said connector
25 apparatus comprising: '
(a) aframe having a rear transverse element and opposed longitudinal
elements extending forward from said rear transverse element and

spaced at an interval substantially equal to the width of said card-like

A



to moving the card | ocking camat |east a portion of the way out of the
card slot_area since the camunust be cleared hefare the card is ejected; .
and (3) the approximately 20 final one third of the timng bar's novenent
rel eases the trigger nmechanismand the link arm Once the link armis

rel eased, both it and the eject plate nove out toward the card exit area of
t he mechani WQ984822¢j ect the card. Both the eject plate and RATASONEESL m
will stay in those locations until a card is re-inserted into the
mechanism In order to make sure that the card | ocking camstays in the
retracted position so as not 25 to prevent future card insertion, when the
timng bar was noved its entire rear war d19i st ance the ti m ng bar | ock 124
wi I'l be engaged. Thi

toward the front of e%ﬁgghj&gﬁﬁﬂpﬁggﬁ@%éﬁﬁﬁﬁ@%§%ﬁghhHﬁ@%\r/ePrgﬁﬁ

of the card | ocking ' rid G & g | WO
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fromthe tim ng bar chreklikelglectromic thadium lintodhe stbragdspate)g spring that is
attached to the timng bar then returns the timng bar to the front of the

mechani sm t hub)pusaihegdenpositionsd adjacent the rearitanswerseteiement of the fname ca.
The reLease of the timng bar, fromthe lock is |[ocated and tined such that
it tak®s place just OPRPS lipsestion MYQE i s fyul 1y inserted. Not doing this

may result in phemap i bid ndVably Yokfited drthk idfne and operabie to slide toward

the header to allow engagement of the card-like electronic medium from

the header and away from the header to eject the card-like electronic
medium; and
10 (d) afirst means for providing a first force for resisting insertion of the card-
like electronic medium into the storage plate and a second means for
providing a second force for disengaging the card-like electronic medium
from the header and ejecting said card-like electronic medium and said
second force being greater than said first force.
15
5. A connector apparatus for a card-like data processing medium, said connector
apparatus comprising:
(a) aframe having a rear transverse element and opposed longitudinai
elements forward from said rear transverse element and spaced at an
20 interval substantially equat to the width of said card-like data processing
medium, said opposing side elements defining a storage space, one end
of said frame defining an insertion inlet for inserting the card-like data
“processing medium into the storage space; '
(b) a header positioned adjacent the rear transverse element of the frame
25 opposite the insertion inlet;
(c) an eject plate movably mounted on the frame and operable to slide

toward the header to allow engagement of the card-like data processing

LW



caminto the card slot area. The vertical parts of the second timng bar
slot in the timng bar prevents the camfrom being displaced in the cam
slot. An alternate preferred enbodi nent of the connector apparatus of the
present invention is shown in Figs. 12a -19 in which the frame is shown
:general ly at nuneral 10 210 and in which this frame includes a rear
transverse el eMQB6I82M 5 | ongi tudi nal el enents 214 and 216 whP€HU$PSYE881
nmet al extensions 218 and 220. The card insertion inlet is shown generally
at hunmeral 245. The apparatus also includes an eject plate 246 and a |ink
arm 248 which is nmounted at pivot point 250, The link armhas a | ateral
extensi on 256 from whi ch push tab 258 extena There is a central aperture

260 in 15 the rear trans erse e [

proj ection: 258 extends "Bﬁ é"%t B B@%ﬁ@éﬂ‘%ﬂ%@ﬁg?@% (ﬁ{g'"ke
card eject plate. The hfag ;odegsﬁgm,gﬁneral l'y at 274 which includes
rearwardl y extendi ng pins s at 2380 as well as forward extending pins (not

shown). The appar Jdys adiosure neansdor preventingwitiadra¥aPofthe card-fike tataogredessing
menory wire 314. The timng bar includes a |ongitudinal base 20 section
316. There are al so nermedium frem the eonnectorappasatus;arel The tining bar is

ESﬁ%?Lf’FZ% 22 vas € ol TGP o5 CONBINAtG SCH RN P CIRSLTS BeEns forprayenting
pring 455, aS was expANSEANGES 158 BHLAS AR riceslindi R MilBnenf bF e

al so a push tab 458 forejédtpidte/n ng bar to allow 25 nmanual manipul ation of
the timng bar to aIIowfor manual override of the system Al so included in
the apparatus is a safety latch 462, a safety latch window 463 in the eject

6. In a connector apparatus for receiving a card-like data processing medium in a
10 frame element having a rear transverse element and a pair of spaced lateral elements,

a header means disposed adjacent the rear element of the frame member and means

for moving a card-like data processing medium out of engagement with the header

comprising an eject plate moved by a link arm connected at the frame at a pivot point

wherein the improvement comprises closure means for preventing withdrawal of the
15 card-like data processing medium from the connector apparatus and means for

coordinating movement of said closure means with movement of the eject plate.

7. In a method of operating a connector for receiving a card-like data processing
medium in a frame element having a rear transverse apparatus element and a pair of

20 spaced lateral elements, a header means disposed adjacent the rear element of the
frame member and means for moving a card-like data processing medium out of
engagement with the header comprising an eject plate moved by a link arm connected
at the frame at a pivot point wherein the improvement comprises the steps of providing
a closure means for preventing withdrawal of the card-like data processing medium

25 from the connector apparatus and coordinating said closure means with movement of
the eject plate.

-
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plate and a safety latch rel ease tab 464 which prevents premature ejection
of the card passibly because of aggravatian due to shock or vibration
There is also a timng bar WO 96/ 18224

PCT/ US95/ 15881 14 | ock spring 466 which engages notch 467 on the timng bar
at one end and is enbedded in the track wall at its other end. There is

al so a tracVQ¥A8E24170 whi ch when renpved exposes a cam 326FPGHPEVIEESL 55
expl ained in the foregoi ng enbodi ment, controls a lateral card |ock
projection 328. A controlling mcroswitch 472 5 is also provided to effect
card eject requests. The timng bar incldgfles a |longitudi nal base section
474, a vertical section 476 which exten upwardly fromthe base section at

oarvar a1 of G SR paldEA i fatostimady ! Bl et Sifarats

link arm tcahptdihgext ends downwardly fromthe link arm There is also an
el evated crown area 484 on the eject 10 plate which is engageable with a

wi ndow 486 on {ae | aframe havinge reantransverse end elemsqntiangoppdsed tahgl@dinahi ch
are attached respectively at their forward ends to the eject plate at
nounting tabs 492 aﬁlfmwtsmmar«bﬂmesal@r@arttmsme@l@nemﬁm%ww ae at

Gesor i Bed, thi s al { MNAARLsuRmHaE HRGRLIc)Be Wit o e lard Bfoshi

enbodi ment  descri beghedium, said opposing side elements defining a storage space, one end

of said frame defining an insertion inlet for inserting the card-like data
processing medium into the storage space;

(b) aheader positioned adjacent the rear transverse slement of the frame

10 opposite the insertion inlet;

(c) a eject plate movably mounted on the frame and operable to slide toward
the header to allow engagement of the card-like data processing medium
with the header and away from the header eject the card-like data
processing medium;

16 (d) alink arm having a pivot point where the link arm is pivotally connected
to the frame to move from a rearward position to a forward position to
move the eject plate in a forward direction; and

(e) means for moving the link arm from said rearward position to said
forward position, locking means for restraining said link arm in said

20 rearward position and means for releasing said locking means.

8. In a connector apparatus for receiving a card-like data processing medium in a
frame element having a rear transverse element and a pair of spaced lateral elements,
a header means disposed adjacent the rear element of the frame member and means
25 for moving a card-like data processing medium out of engagement with the header
comprising an eject plate moved by a link arm connected at the frame at a pivot point
wherein the improvement comprises a means for moving the link arm from a rearward

position to a forward position so as to move the eject plate in a forward direction,
o,
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15 above. The operation of the alternate enbodi nrent of the connector
apparatus of the present invention shown in Figs. 12a - 19 is described as
follows. Inits free state, the eject plate springs are under |ight
tension. The eject plate is in its rearward position toward the opening in
card slot. The timng bar is held in a nedian position by the 20 timng
bar | ock whi chWa2$48e% t he notch on the timing bar. In this fREUPOHINESL t he
card lock camis in its retracted position and the safety latch is sitting
on top of the camtab on the timng bar. The nenory wire also has a certain
anount of slack due to the timng bar being |ocked. In the first card

I nsertion stage of the operation of the co ctor, the card is 25 inserted

and hits ejegt, plate. bsequent cargd.insertion starts.to.load t hat is,
extend the: ojackoneans 68 FesHna SR InICARL b dpka FRabvBRepSaior and iggir eard
el evat ed cr oy} rajedsing sdidckingGhedsat € to slide under the link armand nove
into the window i n the I‘lﬁlnk z‘a@m Eventual ly, the fornmed area at the back of

the wi ndow on the link armand the WD 96/ 18224
PCT/ US95/ 15881 15 el evated crown area on the eject plate press against one

anot her. Furflfer g methadfor oparatingA-connecier ferrecpiving o randdlike data peogassing

armto 0y € 'm%d%u%] (:jneg1 fravn\'llheI lel%mterﬁ?having a rear transverse apparatus element and a pair of

spaced lateral elements, a header means disposed adjacent the rear element of the
frame member and means for moving a card-like data processing medium out of
engagement with the header comprising an eject plate moved by a link arm connected
at the frame at a pivot point wherein the improvement comprises providing means for
10 movihg the link arm from a rearward position to a forward position restraining said link
arm in said rearward position by means of locking means and then releasing said
locking means by means of trigger means so as to mbve the eject plate in a forward

direction.

15 11. A connector for a card-like data processing medium, said connector apparatus
comprising: |
(a) aframe having a rear transverse end element and opposed longitudinal
elements forward from said rear transverse element and spaced at an
interval substantially equal to the width of said card-like data processing
20 medium, said opposing side elements defining a storage space, one end
of said frame defining an insertion inlet for inserting the card-like data
processing medium into the storage space;
(b} aheader positioned adjacent the rear transverse element of the frame
opposite the insertion inlet.
25 (c) a eject plate movably mounted on the frame and operabie to slide toward
the header to aliow engagement of the card-like data processing medium
with the header and away from the header eject the card-like data

processing medium; _—

A



forward novenent of the link armstarts to |load up the primary eject
spring—Up—to-this—point the timng bar, heing |laocked in place has not
-nmoved. The card |l ock projection 5 not yet also has noved. In the second

- card insertion stage the operator continues to insert the card and the

. eject plate and the link armcontinue to nove forward together. At this
"point the cWOPHI&2Mery close to being fully inserted. The JSHYSHL¥tard

i nsertion causes the link armtab to release the timng bar |lock which in
turn rel eases the timng bar. Once 10 released, the timng bar biasing
spring acts on the timng bar which dri the timng bar toward the front
of the track. This notion of the timng ar al so forces the card | ock

Phe car e CBy v s Bl Rekia s g poift wibrefing ik 36 g Biyolill i ebied®
wire to a tensi O”Edtofihéff@melﬁ move fromﬂ‘%d‘dyﬁﬁ pouitidr I Wisith SBRI 1l atm is in

I nsertion causes the safety latch to lock Iinto the safety latch wi ndow in

the eject plate. Atabutting relatidn with theceject placé td & forward position temovedthe and
the nechanismis Iocked The primary and secondary eject plate springs are

al so full y t ensi onetjeetrRiatedn@forward.ditestian; anfhen the user wishes to eject
the card, ctrical urrent | i to. t which is
attac?éd to tha@ ti rﬁ"ﬁﬂ"%&r #PEJHY?SDP E‘é ‘*ﬁ?@@@ﬁ@%‘ @u#‘ﬁdt he
timng bar rearwar nﬂiﬂ*ﬁi Ak NRish’s which
are listed as foll 3\% In't gﬁﬁt I ﬁ?ve or er o?’a‘ ctlonaélqug'ﬁcgts (1) The

timng bar pulls theapsard ﬂdﬁtlbrﬁrﬁi Mmebah® forGuleasing@aidliotkiplg meams by 2) t he
safety latch rel ease 464 tab on

separating the eject plate from the link arm.

10 12. In a connector apparatus for receiving a card-like data processing medium in a
frame element having a rear transverse element and a pair of spaced lateral elements,
a header means disposed adjacent the rear element of the frame member and means
for moving a card-like data processing medium out of engagement with the header
comprisinj an eject plate moved by a link arm connected at the frame at a pivot point

15 wherein the improvement comprises a means for moving the link arm from a rearward
position to a forward position so as to move the eject plate in a forward direction,
locking means for restraining said link arm in said rearward position wherein the link
arm is in abutting relation with the eject plate and means for releasing said locking
means by separating the eject plate from the link arm.

20 |
13.  In a method for operating a connector for receiving a card-like data processing
medium in a frame element having a rear transverse apparatus element and a pair of
spaced lateral elements, a header means disposed adjacent the rear element of the
frame member and means for moving a card-like data processing medium out of

25 engagement with the header comprising an eject plate moved by a link arm connected

| at the frame at a pivot point wherein the improvement comprises providing means for

moving the link arm from a rearward position where the link arm is in abutting relation

with the eject plate to a forward position restraining said link arm in said rearward

A



the timng bar lifts the safety latch out of the window in the eject plate;
25 (3) the rear edge 480 of the.timng bar enters a space between the
eject plate and the link arm and forces the two conmponents apart; and (4)
once the link armand eject plate are di sengaged, the primary eject spring
acts on the link armwhich in turn applies eject forces at tab 258 to
recess 262 in WRBEMcr area of the eject plate. This WO JRETIES9MAS881
PCT/ US95/ 15881 16 primary eject force pushes the card fromthe header
connector pin field and the link armcontinues rearwardly until it hits the
link armstop 325. The eject plate and its igrings continue to nove the
card toward the card slot opening until the?4eject plate returns to the

above described.free state location. Once, the curr.ent |i.ed to the 5
renory vi e POSERNDY Peans ptSgRg Huans i thes réigaiA saREIBkER means B i ng
bar bi asi ng ; Byr-Taraly A ulling it back toward its

ori gi nal ned%ghaﬁgﬁgﬁﬁ?aﬁﬁiaﬁ¥n1ngtﬁgwhk%g&éver, is not allowed to nove al
the way back to the rear of the track since it will be locked into the

medi an position via the timng bar |ock spring 466. Such positioning is
necessary since the card | ock nmust be prevented from com ng out into 10
the card glot after the card is renoved which would occur if the timng bar

was allowed to nove all the way back to the back of the track. At this
point, all of the conponents

* c L M S *



have returned to the | ocations of the above described free state
' | that a memory card connector has been
descri bed which is adapted to being activated by a conputer system or

descri i

alternatively, by manual

device. It wll

control

15

of an electrical
al so be appreciated that this connector

current
maxi ni

avai | abl e f WOW/BEent of the nmenory card and at the sane

easy insertion of the nmenory card.

It will

activated
zes the force
43881 t s

be further appreciated that this

connector provides an efficient means}ffofl 2nsuring the security of the

menory card{ Wiile the present
referred enbodi ments of the various figures —71-+s
BBi | ar enmbodi nents may be used nEtiE‘m

i nvent L‘?O/ﬁ

uld n

with the 20
under st ood t heat ot her gu
addi ti ons may be
function of t3gedp

t holt devi

a}'i ng

i nventi on has been descri bed in connection

to be
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1. A connector apparatus for a card-like electronic nedium said
conneet-er—appat-at-ds—conprising. .5 (a) a_frame having a rear

transverse el ement and opposed | ongitudinal el enments extending forward from
said rear transverse el enent and spaced at an interval substantially equa
to the wdth of said card-1like electronic nedium said opposing side

el enent s dewpr?ﬂﬂﬁnﬁ storage space, one end of said frame dECTNSHUISER
insertion inlet for inserting the 10 card-like electronic
mediuminto the storage space; (b) a égfdﬁg positi oned adjacent the rear
transverse el enment of the frame opposi t insertion inlet; (c) an eject
pl ate novably nmounted on_the frame and operable to slide toward the header
to al | ow engagenent of/‘the caxd-like electronic 15 medi um from
t he header and away [;O" hqader to eject the card-like electronic

medium and (d) a I{nk avi ng a pivot point where the link armis
connected to the frahe | first contact point where the link armis
engaged by the eject]|pl § @% the eject plate and the card-1i ke

el ectronic nedium arp 268
first distance between {fH
card-1ike el ectronic| :
the |link arm engages;t h§
is ejected and a sec_@?

A
1
i bei ng noved toward the header and a
g st MAEt act poi nt and the pivot point when the
m il S Wnéerted and a second contact point where
‘ctiplate when the card-1ike el gf n medi um

s

| FIG.3
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di stance between the second contact point and the pivot point and said 25
first distance heing-greater than sald second distance. 2. —ln a connector—
. apparatus for receiving a card-like electronic nmediumin a frane el enent

" having a rear transverse elenent and a pair of spaced |lateral elenents, a
W) 96/ 18224 PCT/ US95/ 15881 18
header meanWQ6#88Med adj acent the rear elenent of the frantFHEMaSShnd
means for moving a card-like electronic nmediumout of engagement with the
header conprising an eject plate m)vsdl Hy2a |ink arm connected at the frane
at a pivot point wherein the inprovenent conprises a first contact point
where the |ink armls engaged by the eject 5 plate when the eject plate
and the card- “—ke &¢tro m are being noved tovvarI—‘bm header and a

first distancs th flrs andtheg,u \nd a second
contact poi ntl! @ e I_|__ eng_ i the éjzrt—pla lthe card-1ike
el ectroni c mefliNsn erec - -SEES d—dl-s-ta-nm .v—-'-\'-.. segond

cont act poi nt %—he—m—vot——zg—ggld e +—r|hst-—dr-s-t-a-rrce—r Queat erf than

the second dif 3 —lnl gy £ O¥_operat-i-rgma--eorNedt or for g3
receiving a c q.n el ect yefig NEUTU “ii 8@ el enent yfavin :ﬂ rea
transverse apbara efe1mEN ' — . f/

~
-
"

FIG.5
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spaced | ateral elements a header neans di sposed adjacent the rear el enent
of the+f+ame—renber—and neans for noving a card-like elec i i
-of engagenent 15 wth the header conprising an eject plate noved by a |ink
‘arm connected at the frane at a pivot point wherein the inprovenent '
~conprises the steps of engaging the link armwith the eject plate at a
first cont a(,vfoﬁﬂﬂl%?‘ when the eject plate and the card-1ike $950588L
medi um are bei ng noved toward the header such that there is a first

di st ance between the first contact poiQL/ahQ t he pivot point and a second
contact point 20 where the |link arm engages the eject plate when the
card-like electronic nmedium is ejectygd such that there is a second distance
between the second cont act i ds t he pivot point and the first distance
A connector apparatus for a
card-like el ectronic nmedixq_ sai d connector 25 apparatus conprising: (a)
NG and opposed | ongi tudi nal el enents
extending forward fromsaid rea ransver sexe| efgent,.and spaced at an
interval substantially equal to t i yd &rd-1i ke WO 96/ 18224
PCT/ US95/ 15881 19 el ectronic medi um i
st or age




space, one end of said franme defining an insertion inlet for inserting the
card-|ike-electronic nediuminto the storage space; (b) —_a header

*posi tioned adjacent the rear transverse el enent of the frane 5

opposite the insertion inlet; (c) a eject plate novably nounted on the
frame and operable to slide toward the header to all ow engagenent of the

card-1i ke elWPO¥WIE nedi um from the header and away from t RET/HSMHSI81t o
ej ect the card-like electronic medium and 10 (d) a first means for
li ke

providing a first force for resisti nq..hi ni;tion of the card-
electronic nediuminto the storage pl lelshd a second neans for providing a
second force for disengaging the card-1like electronic nmediumfromthe
header and ejecting said card-like electronic nediumand said second force
being greater than said first force. 15 5. A connector apparatus for a

card-i ke data processi n? medi um sai d connector apparatus conprising: (a)
a franme having a rear tH§g sverseg%l enent and opposed | ongi tudi nal el enents
forward fromsaid rear trgRSH el enent and spaced at 0
i nterval substanti all¥ -%?!‘g the width of said ca &2 ldat a processing
medi um sai d opposing Hitde .mm defini ng a storage ®&d, one end of
said franme defining an ijnseftz inlet for inserting the Zfd-1i ke data
M‘j 106
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processing nediuminto the storage space; (b) a header positioned
adj acent—the rear transverse elepent of _the frame 25 oppasite

the insertion inlet; (c) an eject plate novably nounted on the frane and
operable to slide toward the header to all ow engagenent of the card-1like
data processin WO 96/ 18224

PCT/ US95/ 153%@ #Hedi um with the header and away from t he REHHESI8881cj oct
the card-1ike data processing nedi umg&dh 2cl osure nmeans for preventing

wi t-hdrawal of the card-1ike data proce€ssing nediumfromthe connector

apparatus; and 5 (e) nmeanpdpf-o( coordinating activation of the
cl osure neans for preventing yrtimdr 1= ard-li ke data processing
medi um wi t h novenent of the elec@ pl i‘[ﬁ. T a connector apparatus for
receiving a card-like data pr i nb a:q” minja 10 frame el ggent haggng a
rear transverse el en8ht and A df spaded | aferal el enents/_a headel
means di spogedt—adigeet—tte— qps I_“l\ Wﬁ frame m = : or
noving a car i Si g P i L ot ﬂg ) S der
N = /“,v:-r;'v‘ ] ::\‘;
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conprising an eject plate nmoved by a |ink armconnected at the frane at a
pivot point wherein the inprovenent conprises—closire neansfor—preventi-ng—
wi t hdrawal of the 15 <card-like data processing nediumfromthe connector
. apparatus and neans for coordinating novenent of said closure neans with
novenent of the eject plate. 7. In a nethod of operating a connector for
recei ving a W@ei832%e data processing nediumin a frane el eFSAUSAEIBYYy a
rear transverse apparatus elenent and a pair of 20 spaced | ateral

el enents, a header neans di sposed ad] ac J th rear elenment of the frane
menber and neans for noving a card-|ike”data processing madl um out of
engagenent with the head@Blconprising an eject plate m)\; d by a link arm
connected at the franme at{a pivot point wherein the inprogenent conprises

the steps of providing a qu.t_e__maan.s._f.ar. preventi-ng-w t sz t he
card-like data 238e e55| N “ he copnector [Eppar gjus and
coordinating said i EE “ %ﬁ&ent o] he eJ te. WO
96/ 18224 O PCT/ U 5881 21 8.
A connector for a dpfafil ,S| n 4i d cprofjct or
apparat us conpri si ry: =g B endek! ened®b and
opposed | ongi t udi na \/\/ /\/\ 258~ 956 \,( )) |
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el enments forward fromsaid rear transverse el enent and spaced at an 5

interval _substantially equal to the widih of said card-like_data processing
medi um sai d opposing side elenments defining a storage space, one end of
said frame defining an insertion inlet for inserting the card-like data
processing nmediuminto the storage space; (b) a header positioned adjacent
the rear trWRIA$BL ¢| enent of the frame 10 op FEI(USES/ISAY
insertion inlet; (c) a eject plate novably nmounted on the frame and
operable to slide toward the header to &I/ vaengagerrent of the card-1like
data processing nediumw th the header and away fromthe header eject the
card-1i ke data processing nedium 15 (d) a link arm having a pivot
point where the link armis pivotally connected to the frane to nove froma
rearward position to a forward position to nove the eject plate in a
forward direction; and (e) neans for ¢§i ink armfromsaid
rearward position to said forward positilQq g neans for restraining
said link armin said 20 r ear VRN t yggn and neans for

rel easing said |l ocking neans. 9. . In a cqré lagparatus for receiving a
card-li ke data processing nediumin a frarng f t having a rear
transverse element and a pair of spaced | gtles | Sdgnt s, a header neans

di sposed adj acent the rear el enent of the {fr Wber and neans 25 for
noving a card-1ike data processi ng nedi um{qut eDg%gfnent wi th the header
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conprising an eject plate noved by a link armconnected at the franme at a
pi vot point wherein the inprovenent conprises_a neans for noving the link |
armfroma rearward position to a forward position so as to nove the eject
plate in a forward direction, WO 96/ 18224
PCT/ US95/ 15881 22 | ocki ng neans for restraining said link armin said
rearward poNQH98224nd trigger neans for rel easing said | ociIGTHPSIELN8 10.
In a method for operating a connector for receiving a card-like data
pracessing 5 mediumin a frame el enment _havj a rear transverse apparatus
el ement and a pair of spaced | ateral eBe/naiwt , a header neans di sposed
adj acent the rear elenent of the frame nenber and neans for noving a
card-li ke data processi ng nmedi um out of engagenent with the header
conprisi'ng an eject plate noved by a |link armconnected at the frane at a
pi vot point wherein the inprovenent conprises providing neans for 10
nmoving the link armfroma reagward position to a forward position
restraining said link armin sgrd rearward position by neans of | ocking
means and then rel easing said Qg mBans by means of trigger neans so as
00 .
) y disfection. 15 11. A connector for a




conprising: (a) a frame having a rear transverse end el enent and opposed

| ongi tudinal elenents forward framsaid rear_transverse

at an interval substantially equal to the width of said card-like data
processing 20 medi um sai d opposing side elenents defining a
storage space, one end of said frane defining an insertion inlet for

i nserting t NOMBA | ke data processing nediuminto the stoPGHESSSHESE: (b)
a header positioned adjacent the rear transverse elenent of the frane
opposite the insertion inlet. 25 (@A) ej ect plate novably nounted
on the frane and operable to slide tomérg (HL%%eader to all ow engagenent of
the card-1i ke data processing nediumw th the header and away fromthe
header eject the card-li ke data processing medi um 23 (d) a link arm
havi ng a pivot point where the link armis pivotally connected to the frane
to nove froma rearward position in which said link armis in abutting
relation with the eject place to a forward position to nove the eject plate
in a forward direction; and




5 (e) neans for noving the link armfromsaid rearward position to
said forward position, locking nmeans for restraining said link armin said
rearward position and neans for releasing said | ocking neans by separating
the eject plate fromthe link arm 10 12. |In a connector apparatus for

' receiving a card-like data processing mediumin a frame el enent having a
'rear transVw096182¢nment and a pair of spaced |ateral el enefCIUSES 88 lGer
nmeans di sposed adj acent the rear elenent of the frane nenber and neans for
novi ng a card-1ike data processing nedi#n1ort of engagenment with the header
conprising an eject plate noved by a | k/a anonnected at the frane at a
pi vot point 15 wherein the inprovenent conprises a neans for noving the
link armfroma rearward position to a forward position so as to nove the
eject plate in a forward direction, |ocking nmeans for restraining said |ink
armin said rearward position wherein the link armis in abutting relation
with the eject plate and neans for releasing said | ocking neans by
separating the eject plate fromthe link arm 20 13. 1In a nethod for
operating a connector for receiving a card-like data processing nmediumin a
frame el enment having a rear transverse apparatus el enent and augai r of
spaced | ateral elenents, a header neans di sposed adjacent the rgar el enent
of the franme nmenber and neans for 461l rd-l1i ke data p i
out of 25 engagenent with i B
i nk arm connected at the frame™
conpri ses providing neans for




nmoving the link armfroma rearward position where the link armis in
abutting relation with the eject plate to a_forward position restraining

said link armin said rearward WD 96/ 18224
PCT/ US95/ 15881 24 position by neans of |ocking neans and then rel easing
sai d | ocki ng neans by separating the eject plate fromthe link arm 5

WO 96/18224 PCTUS9S/15881
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(S7) Abstract o '

Disclosed is a connector for a memory card in which separate
contact positions are engaged during insertion and ejection. The
distance (d1) between the first contact position (52) used during
insertion and the pivot point (50) of the link arm (48) is greater
than the distance (d2) between the second contact position (S4) and
the pivot point (50) of the link arm (48) by a factor of between
3:1 to 6:1. A significant mechanical advantage is therefore realized
so that the card may be inserted with little resistance force while
ample ejecting force is available. Also disclosed is a closure device
providing security for the memory cand, and a trigger device for
releasing the restrained link arm (48). A longitudinally directed force,
e.g. from the activation of an electrical current in a memory wire
(114), causes a rotational force transfer device to withdraw a pin (98)
from the link arm (48) so that the link arm moves out of its restrained
position (51).




