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LQADER NI QADI N (R CARD_MEDIA The present invention relates to a

Ioadlng/unloadlng unlt for card nmedia or I1C card (referred sinply to "card"
5 hereunder) in a read/wite device of a personal conmpute or the like,

nore specifically to an electrically powered | oadi:ng/ unl oadi unit for
i nserting orW@p&sd2’g a card into or out of a connector wit $96/@s513
read/ wite device by an electrical power. 10 Generally, it is

conventional to load (insert) and unload (eject) a card in a personal
conputer or the like by manual means. 1n case of |oadin a card in a

connector, a user usedONDINGSPNLOABING UNIT) ROR SARR: MERIA| nio a connect or

42 for naklng electrlcal connection as 15 shown in FIG 4. On the other

hand, 11 6252, O ok Sl R B0 S5 0SSRy g oooed

rrow,

ej ection ar mmstb§°§ncm mestie ox 26 Qﬂrﬂhér%f%’éﬁ%r?m& £23"caRdn, the
ej ection |r ”hé?eﬁh&@i‘ﬁ 29 a Cz{éﬁf’m@eabﬁvicé shad tpekrboaals bompuby a

doubl h | i n,.Fl G A 4
ejogct ?oﬁ glrrr; xggﬁshﬁk%gam%% é’% OJﬁE’éH‘QBn c1gﬁ efgé&?‘ritcﬁqqgag’ggﬁfwt her eby
pushing it |aoadene/unkqadnng(ﬂﬂﬂte@prthgseatﬁngapwreiﬁqq%§9canﬁ66 or 42. 25

Unf ort unat el YncBoWBVEHE SH@ cortRiReRR! wRBRLn NBle ted MAfiite debdaei ng
mechani sm has a secy r|t¥hégoblen1because even a card containing data of

confi denti al “¥afBr 8'85h &F -ej ected by sinply actuatlng the ejection
| ever byl@nybody Gedewallyy it ris cainyentipsal to load (insert) and

unload (eject) a card in a personal computer or the like

by manual means. In case of loading a card in a

connector, a user uses his/her fingers to push a card 41
into a connector 42 for making electrical connection as

15 shown in FIG. 4. On the other hand, in case of
unloading the card 41, an ejection lever 43 is depressed
in the direction by an arrow, which in turn pushes one
end 46 of an ejection arm 45 by an end portion 44 of the
ejection lever 43. Then, the ejection arm 45 pivots

20 clockwise about a shaft 47 as shown by a double-chain
line in FIG. 2. A projection at the other end 48 of the
ejection arm 45 abuts against an insertion edge 50 of
the card 41, thereby pushing it in the direction to
eject the card 41 from the connector 42.

25 Unfortunately, however, such a conventional manual
loading/unloading mechanism has a security problem
because even a card containing data of confidential
nature can be freely ejected by simply actuating the
ejection lever by anybody and at any time. Also, the

30 ejection may be effected while the compute is in access
to the card, thereby destroying the data in the card and
the computer. Additionally, the card loading stroke is
large and there requires a relatively large insertion
force to the connector. In other words, relatively poor

35 feeling to the operator to indicate when the card is
fully inserted or loaded along with a possible biased
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30 ejection may be effected while the conpute is in access to the card,
thereby destroying the data in the card and the conputer. Additionally, the
card | oading stroke is large and there requires a relatively |arge
insertion force to the connector. In other words, relatively poor 35
feeling to the operator to indicate when the card is fully inserted or

| oaded al ongweigkhssa7 possi bl e bi ased WO 96/ 34427 PCT/US96/05513

PCT/ US96/ 05513 force to the card tends to acconpany unduly strong force to
be applied to the card, which may break or damage the card. It is therefore
an object of the present invention to provide a unit capable of |oading and
5 unl oadi ng forcer tor ehe atayd arehdaTtot hcgopany whdwky istxiongoReFce| n or der
to achieve thg PROYUEHYEACES  thdCadr@RdiRGCH hERdbPGaIINY datageattenedi a
according to the present invention featyres ip the rovi gion of pushing 10
arms pivot al I5%8-spd&ed® abEETIRTR £7t R 385?d°ﬁn§?ﬁ HRH5 n an engagabl e
rel ationshi p inivemtionatd, providalisqurisl Icapabbeaef ntoadingh@ndent agai nst the
side surface oh el ngahdea il &7 Ay Bc BubBY ALy Pby sf cdecuitieant ed to the
shaft of the rotary driving means of the feeding 1 roller and operating
in energi zed B¥4%esi | i ent neans to push the feeding roller against the side
surface of the camh amderntgaackievearther abiove subjecth.thairt her provi ded

are a gear cha{iyitl AL308Rihgnit for card media according to the

present invention features in the provision of pushing

10 arms pivotally disposed adjacent to the card moving path
in an engagable relationship with a card, a feeding
roller rotating in abutment against the side surface of
the card, and an actuation lever pivotally supported to
the shaft of the rotary driving means of the feeding .

15 roller and operating in energized by resilient means to
push the feeding roller against the side surface of the
card and in ganged manner with a switch.

Further provided are a gear chain to transmit an
electrical driving force to the rotary means and a card

20 holder slidable in the card moving direction. The card
holder includes card support legs to abut against the
card to be loaded, a rack to engage the gear chain, and
cam means in engagement with an extending portion of the
rotary shaft of the feeding roller. Also provided is

25 resilient means for energizing in the unloading
direction of the card holder. The pushing arm and the
card holder are coupled to each other so that the
pushing arm operates in accordance with the movement of
the card holder.

30 Preferably, at least the pushing arms, the feeding
roller and the driving force transmission gear chain are
disposed at one side of the centerline of the card
moving path, the direction of rotation of the feeding
roller is chosen to the same as that of the pinion to

35 mate with the rack of the gear chain, and the feeding



electrical driving force to the rotary means and a card 20 hol der slidable
inthe card moving direction. The.card holder'includes card support |egs
to abut agalnst the card to be |oaded, a rack to engage the gear chain, and
cam neans in engagenent with an extendlng portion of the rotary shaft of
the feeding roller. Also provided is 25 resilient means for energizing in
t he unl oadi nwobéBe42ri on of the card hol der. The pushi ng ar mPERESIMNSSBar d
hol der are coupled to each other so that the pushing arm operates in
accordance with the novenent of the card holder. 30 Preferably, at

| east the pushing arns, the feeding roller and the driving force

transm ssi on ¥ekkeT i chesendtopsetatatfagters |t&'énthf-'hEJ-Bg PR kB i5Re of the
card novi ng peifcuniferetitiatt rotasy spdedJ) on of the feeding roller is chosen

to the sane as {3l 1Rl Shefak fos Sty Vol oeBEehtik1Sled Mo 002"

chai.n, and the fe
PCT/ US96/ 055 1eonkiqugatiion: spseates a9t Eald quest eThehRHShABRI pRFRSN in the

C} rcunf er ent | @hgddd ahe m&din?g’hedgé %ﬁfﬁk%d rsaid rc@n fbaul ﬂﬁ ift€o the
R N i T
read/ wite deveae emtn Mfflerdloading inte thel. cqme@w:op:oauhﬁgpmsinms he
connector, thgris/Shird@n engaged at the trailing edge to prevent the

card from being rejécted.

10 In other words, at the initial stage of the
1oadin§, the card to be inserted abut against the
feeding roller at the side surface thereof. The card
pivots the actuation lever against the resilient means
to actuate the switch which initiates the driving

15 electrical power to be transmitted to the feeding roller
by way of the gear chain. The card is moved toward the
connector by the rotary force of the feeding roller and
abuts against the card support legs at the leadlng edge
of the card to move the card holder.

20 ~ 8ince the mounted rack engages the pinion of the
gear chain by the movement of the card holder, the card
holder receives the driving force directly from the
pinion for the movement. At this time, the cam means
engaging the extension portion of the feeding roller

25 acts to separate the feeding roller from the side
surface of the card.

As the card holder moves, the pushing arms pivoted
to engage the trailing edge of the card holds the card
at the rear end of the card to move as a unitary member

30 with the card holder and ultimately pushes the card into
the connector.

Ejection of the card can be effected by moving the
geér chain in the opposite direction. The pinion, then,
drives the rack to move the card holder in the ejecting

35 direction. The card support legs hold the insertion



arnms~remai n engaged at the trailing edge to prevent the card from bei ng
rejected. 10 In_other words, _at the initial stage of the |oading, the
card to be inserted abut against the feeding roller at the side surface

t hereof. The card pivots the actuation |ever against the resilient neans to
actuate the switch which initiates the driving 15 electrical power to be
transmitted woetsaf eeding roller by way of the gear chai n.POKES9883543 s
noved toward the connector by the rotary force of the feeding roller and
abuts against the card support legs at the | eading edge of the card to nove
the card holder. 20 Since the nmounted rack engages the pinion of the
gear chai n bydgeeofptbeeoardfta lagestr @rhekgract t He &xom Y98 der receives the

driving forcedineebky fromthe pinion for the novenent. At this tinme, the

cam neans engagi ng.the extension portion, of the feedi roller,25 acts to
separate the feedft§Or oPY et ey &3esﬁp?%%%g%r?t fuen th%s the card

the card.
hol der noves,radke apds bhagpimben pis oted@asedenfhgepusing HMsFO¥8ge of t he

card hol dg t h§, Ganded! wibf K& mShetfe e thar dak@ NV uni tary member

30 with the card hol der and ul ti natel ushes .the card into _the connector.
Ej ection of tFRIea8eythenepgagement éﬂ“ﬁijl r‘ﬁ’ﬁ’vFﬁﬁdt H§ Ej’é‘ﬁ%’b%ia ¥ the

opposi t e di r eixtdmorcheTmevithgi path tdiesheddards t 08 thekotherdwnd,he card
hol der in t he.gl §ldd1gg320diefClorolitd B4 ¢neUBRAT hed i) eritpigést he
I nsertion 3 .
the side surface of the card. The resilient means to
10 energize the card holder in the ejecting direction
assists disengagement between the rack and the pinion
and also reliable engagement between the feeding roller
and the side surface of the card.
The feeding roller brought into an engagable
15 condition with the side surface of the card is driven in
the reverse direction to apply pressure to the card side
surface by the resilient means of the actuation lever to
move the card in the ejecting direction. When the card
is ejected to a predetermined position, the feeding
20 roller is set completely free to pivot the actuation
lever to actuate the switch which stops rotating the
gear chain. '
If the pushing arms, the feeding roller and the
driving force transmission gear chain are disposed at
25 one side of the centerline of the card moving path, a
pair of identical units for a pair of cards can be
stacked in a back-to-back relationship or an axial
symmetry. Also, if the feeding roller and the pinion
are chosen to rotate in the same direction to each other
30 with the feeding roller rotating faster circumferential
speed than the pinion, the pinion and the rack can be
engaged and disengaged with high degree of reliability,
thereby enabling smooth switching f£rom the high speed,
low torgue driving by the feeding roller to the low
35 speed, high torque driving by the pinion.




WD 96/ 34427 PCT/ US96/ 05513 edge of
the—card to eject—or extract it _framthe connector. Al so, by the tine when __.
t he engagenent between the rack and the pinion is rel eased, the pushing
arnms nove 5 in ganged with the novenent of the card holder to rel ease the
engagenent with the card by pivoting away fromthe noving path of the card.
On the ot herWPaHM42T he feeding roller controlled by the canPRENA%¥AENdages
the side surface of the card. The resilient nmeans to 10 energize the card
hol der in the ejecting direction assists di sengagenent between the rack and

the pinion and also reliable engagenent between, the feeding roller and the
side surface of tNewe¢apRe qWR9¢¥ﬂﬁﬁthfr5P?e?°%9%ﬁ@#%n¥9ﬂq} hUgagabl e 15

conditi on w idf thedsinddia widemeiinlg e thar present | reventidrmarildveese
direction to a S| esilient means
of the act uatd%%%#bg&eﬁfg{' ?r%%/feér{‘%g t-'c%alri:&ei hgte ﬁéﬂ%ﬁggctq ?%ﬂl?g% ’

ever . a ; tion. Wen the
card i s ej ecS8@WRoiR FiGdel ebtihSimpddfirgnPlancvit RhF2IPr PSS is set

conpl etel § fofethe mevhanide of tod iemboldementt of ache gireddir swit ch whi ch

st ops rotatiggygggggggr fﬂa{ﬂislémﬂd&%ﬁgﬁibiQgcg?3512téFégé¥;¥ ng roller and

the driving force transmssion gear charn are spose '5 one side of
the centerl i ®FogghthEocar guifs i MY 3fatthe insertion edge 12a is

electrically inserted to contact pins 22 of a connector
20 by a motor 16 by way of gear chain 18.

10 Represented by a reference numeral 24 is an
actuation lever pivotally supported to a rotary shaft 28
of a driving gear 26 in a coaxial manner. The actuation
lever 24 is biased counter-clockwise (in the direction
of an arrow A in FIG. 1) for normally applying a

15 ©pressure to an actuator 38 of a switch 36 by an action
strip 34 of one arm 32 by using a coil spring 30.
Rotatably mounted at the other arm 40 of the actuation
lever 24 is a rubber roller 44 which is driven to rotate
by a gear 42 engaging the driving gear 26.

20 Also, the rubber roller 44 is energized by the coil
spring 30 to extend into the moving path of the card 12
so as to engage therewith. The rotary shaft 46 of the
rubber roller 44 has an extended portion to engage a cam
groove 54 in an arm 52 extending at the side portion of

25 a bottom plate 50 of a card holder 48 so that the
actuation lever 24 pivots as the am groove 54 moves.

Mounted on the bottom plate 50 of the card holder
48 is a rack 56 in engagement with a pinion 58.
Represented by 60 is an upper plate of the card holder

30 48 tc be coupled to the bottom plate 50 by ﬁay of card
support legs 62,62 for supporting the leading or
insertion end 12a of the card 12. The card holder 48 is
energized by the card ejecting direction (shown by an
arrow B} by a coil spring 68 between pins 64, 66 mounted

35 on the upper plate 60 and the guide 10, respectively.
Formed in the upper plate 60 are elongate holes 70a, 70b
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pair of identical units for a pair of cards can be stacked in a
back:to-back relationship or an axial symetry. Also, if the feeding roller
and the pinion are chosen to rotate in the sane direction to each other 30
with the feeding roller rotating faster circunferential speed than the
pinion, the pinion and the rack can be engaged and di sengaged with high
degree of rewopabmsdspiy, thereby enabling snooth switching frporsssnossigh
speed, low torque driving by the feeding roller to the | ow 35 speed, high
torque driving by the pinion. 4 WO 96/ 34427

PCT/ US96/ 05513 Now, one enbodi ment of the | oadi ng/unloading unit of card
medi a accor difey isdithablpr eseeivimy arvtion pihs Beadedalv idecthey reference to

t he acconpany : L-RQS h [ L$va Sinplified plan view of
maj or parts éhggn%ﬁggkgghg%?én1o 'gﬁgﬁgﬁ%égkﬁgﬁt of the present invention
In this enbodi menTheaPRghing sarms, A3y 1BPoagRt TPTmed oot é&?ﬁﬂ?che

insertion edgprob®s erekkotsi Téd) y76nserd edet enepgized im rhe?? of a ’
connect or 520 é&%cﬁ:i{&t gﬁréﬁt?éfn""?é(noéw %%\f@%&!ﬂ Q?r‘ ‘7ga, 78gRresented by
nuner al 24 | | ever af

a reference _ S an actuation pi VO supported to a
rotary shaft TEBRSICtiVELYvi ningerredeln the edarpare grrryes i3 4& uation

| ever 24 is himsatten@ibhepoet oo atd rdtheydshatti 28 of the arrow A in
FIG 1) for fE%iUﬂA@’g@QQKViBH fhe other hand, inserted in the
elongate groove 76b is a fixed shaft 80. Accordingly,
10 the pushing arms 72a, 72b are rotatably supported by the
| rotary shaft 28 and the fixed shaft 80 at one ends 82a,
82b in the elongate grooves 76a, 76b by the spring force
of the coil spring 78a, 78a, respectively. Also, the
pushing levers 72a, 72b are slidable along the rotary
15 shaft 28 and the fixed shaft 80. Represented by 84a,
84b are hook portions integral parts of the pushing arms
72a, 72b and engagable with the trailing edge 12b of the
card for hugging the card 12.
The gear chain 18 comprises a speed decreasing gear
20 chain 18a from an output shaft of the motor 16 to the
pinion 58 and a speed increasing gear chain 18b from the
pinion 58 to the driving gear 26. For example, the
pinion 58 and the rubber roller 44 rotate in the same
direction in such a manner that the rubber roller 44 has
25 a faster circumferential speed than the pinion 58 and
are disposed at one side with respect to the centerline
M-M of the card moving path. '
In this embodiment as shown in FIGs. 1 and 2, a
first unit 1 and a second unit 2 are identical to each
30 other and stacked in the back-to-back manner to provide
an axial symmetrical configuration for a pair of cards.
However, it is to be noted that the present invention
is not limited to such particular configuration. Shown
in FIG. 3 is a simplified view along the line III-III in
35 FIG. 1, wherein represented by reference symbols S and G



15 pressure to an actuator 38 of a switch 36 by an action strip 34 of one

arm32 by using a coil spring 30. Rotatably npunted at the other arm40 of.
the actuation lever 24 is a rubber roller 44 which is driven to rotate by a

gear 42 engaging the driving gear 26. 20 Al so, the rubber roller 44
I's energized by the coil spring 30 to extend into the noving path of the
card 12 sao awopem4errgage therewith. The rotary shaft 46 of tHE/YSIHBBAIrol | er
44 has an extended portion to engage a cam groove 54 in an arm 52 extending
at the side portion of 25 a bottom plate 50 of a card hol der 48 SO t hat
the actuation | ever 24 pivots as the am groove 54 noves. Munted on the
bott om pl at eaBe af card hekdpmhdlresaingng sCAPRERITY- ) ANSn GaGEAERRI Wi t h a

pi ni on 58. RepBEASKDER £§g§ghﬂ£véy9 upper plate of the card holder 30 48 to

suppor 1 ng the | M hgSRPEaeEch &L,8 s“‘%*‘i@in%?ﬁ'?’h%%“fﬁg-’?ﬁ?cS?df hol der
48 is energi zegdbpedbe farthejakavengmbpdirventwithdmh dapcxibef; 4 B) by a
coil sprisg @arheiveemnpPris, 64, tife wawat ¢d 35 inseided Umpe theate 60 and
the gui de 10, eopect LYol FRIIRY 10" ot endPREka P ALE Sfy'igac! Ofigte hol es
PCT/ US96/ 055 xBbber vbllieb 44 rengsigiingg aacerBarplae glither Aargh 12hdSpushi ng
arns 72a, 72iyepk@aBRAt hY¥LiNst the spring force of the coil spring
30. The actuation lever 24 rotates clockwise (shown by
10 an arrow C) so that the action member 34 releases the
actuator 38. Then, the switch 36 operates to drive the
motor 16. The driving force of the motor 16 is
transmitted to the rubber roller 44 by way of the pinion
58.
15 Initially, the rubber roller 44 rotates counter-
clockwise {arrow D). Since the outer periphery of the
rubber roller 44 is pushed against the side edge 124 of
the card 12 by the coil spring 30, frictional force
between the rubber roller 44 and the side surface of the
20 card 12 moves the card 12 in the insertion direction
{(arrow E) toward the connector 20 as the rubber roller
44 rotates. When the leading edge 12a of the card 12
reaches the card support legs 62, the card 12 moves
along with the card holder 48.
25 The rack 56 mounted on the bottom plate 50 of the
card holder 48, then, engages the pinion 58 to grab the
card 12 between the bottom plate 50 and the upper plate
60 by the card holder 48, thereby staring to move the
card 12 by the driving force of the pinion 58.
30 Substantially simultaneously, the rotary shaft 46 of the
rubber roller 44 is pushed by a sloped side 54a of the
cam groove 54 in the bottom plate 50, thereby separating
the outer periphery of the rubber roller 44 from the
side edge 12d. This ensures that the circumferential
.35 speed of the rubber roller 44 does not interfere with
the rotation of the pinion 58. At the initial stage of

.



The pushing arns 72a, 72b are fornmed with el ongate grooves or slots 76a,
76b and are energized in the 5 ejection direction (arrow B) by coi

springs 78a, 78b, respectively. Inserted in the elongate grooves 76a is an
extension portion of the rotary shaft 28 of the driving gear. On the other
hand, inserted in the el ongate groove 76b is a fixed shaft 80. Accordingly,
10 the pushwopesaars 72a, 72b are rotatably supported by thecTossogsizhaf t
28 and the fixed shaft 80 at one ends 82a, 82b in the el ongate grooves 76a,
76b by the spring force of the coil spring 78a, 78a, respectively. Al so,
the pushing levers 72a, 72b are slidable along the rotary 15 shaft 28 and
the fixed sha#vwisthingrEéyomsthechisly spred.gdiowaterguekdpibye inhdhent egr al
parts of the pustérEcings: 42ato/ghe Ak eigR@IbhegW tBrihe d¥ard ivyy edge 12b

of the card f huggi n he_card 12.. The . chain, 18 conprises a speed
decr easi ng ge%#eﬂ%ﬁ%bngﬁk'lgggfF%ﬁ?ﬁﬂmﬁhf%ﬁ?ﬁggngngfs?ﬁiggﬂFﬁf 16 to the
pi ni on 58 andovexiamed Howeyes)nthgdaighsmicirremiprentiad spepdPhs to the

driving gear e FiibedXamher hhcoRlyivELps quidkkReehyhgenen®! | er 44 rotate
in the sane directio

i n_such mapner that. the rubhler _roller 44 has 25 a
faster circunf@rEnet ;ﬁhesﬁggg Fﬁa??ﬂ@‘%i%rﬁ?%gsa BEaFRUEFE 8 ed at one
side with respdverse afifectenterline MM of the card noving path. In this

embodi ment as shovgl ithe lcdatd hoflfr 248 andvdss! thel hetidndpdnserqapd unit 2
are identical é

provi de an ax? }(F) %%%43% %Efp%éSﬁ?%ﬁgi ;\ﬁ%?‘al}og;rg}ageepggﬁ}ég; 98%? giquﬂlner to

0 the upper plate 60 actuate the pushing arms 72a,72b.
Since the pushing arms 72a, 72b pivot about the
regspective shafts 28, 80 at the ends 82a, 82b of the
elongate grooves at the initial stage of movement, the
hook portions 84a, 84b are brought into engagement with

15 the trailing edge 12b of the card 12.

Such engagement of the pushing arms 72a, 72b acts
as the retention force for the card 12 when the freedom
of rotation is lost. The pushing arms 72a, 72b slide
with the shafts 28, 80 being guided along the elongate -

20 grooves 76a, 76b against the tensile force of the coil
springs 76a, 76b against the tensile force of the coil
springs 78a, 78b as the card holder 48 moves, thereby
moving the card 12 and the card holder 48 as a unitary
member in the loading direction (arrow EB). Ultimately,

25 the driving force of the low speed, high torque pinion
58 drives the hook portions 84a, 84b of the pushing arms
72a, 72b to push the card 12 at its trailing edge 12b
until the loading edge 12a is forced to be inserted into

_ the contact pins 22 in the connector 20 to complete the

30 loading or connecting operation (See FIG. 2).

When a need arises to eject or unload the card 12,
the motor 16 is rotated in the reverse direction from a
control panel or an appropriate program. The low speed,
high torque pinion 58 drives the card holder 48 in the

35 ejecting direction (arrow B) by way of the rack 56. The
card support legs 62, 62 hold the leading edge 12a of
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However, it is to be noted that the present invention is not limted to
such particular configuration. Shown in FIG 3 is a sinplified view along
the line I1l1-111 in 35 FIG 1, wherein represented by reference synbols S
and G 6 WO 96/ 34427

PCT/ US96/ 05513 are a card hol der (retaining conpartnent) and a driving
mechani sm rweees4d2vel y. Now, operation of the | oadi ng/ unl oRCTA§INS$IB f or
card nedia in the above enbodinent will be described in 5 detail. In FIG
1, the card 12 is inserted into the entrance of the guide 10 at the
I nsertion edge 12a. The rubber roller 44 engaging a corner 12c of the card
12 is depresddie £8a0nd2 theexprach) tthe caxngf 12hErewi the porkadn Pinse
L b 48 sk sl s sy i L
Gt ve t he morEith £ B8R, pofrsas HeE. dn, EhGRmsh £ud LI PTTLE U0 (e
rubber roll eredge B2bn@f thet ferdilir chwsig the movementtiim|the the rubber
o 1he T UBber o g e e Sk e ha card 12
gy the coi | SIFE=30¥PEP; Eﬁ?o%?f?%raﬂt% & \’iﬁ'&ntgﬁeef’%ﬁb bt oé%ber°%44 and
t he si de -sur ftee elfongage2@rooves 1€anviady, tthe nevemeatiofttkeicamtti on
direction holder 48 pushes the action pins 74a, 74b which slide in
the inner surfaces of the elongéte holes 70a, 70b,
10 thereby pivoting the pushing arms 72a, 72b. As a
result, the engagement between the pushing arms 72a, 72b.
with the trailing edge 12b of the card 12 is released to
establish the moving path for the card 12.
As a result of the movement in mutual position of
15 the rack 56 and the pinion 58 to disengage therebetween
at the final stage of movement, the rotary shaft 46 of
the rubber roller 44 held at the linear portions 54c of
the cam groove 54 in the bottom plate 50 is set free by
way of the sloped side 54a and the pocket 54b in the cam
20 groove 54 by the movement of the card holder 48. The
outer periphery of the rubber roller 44 is pressed
against the side edge 12d of the card 12 by the
energizing force of the coil spring 30. The coil spring
68 assists smooth switching from the low speed drive by
25 the pinion 58 to the high speed drive by the rubber
roller 44. _
Subsequently, the card 12 is ejected by the
rotation of the rubber roller 44 which becomes free at
the complete unloaded position as illustrated in FIG. 1.
30 The actuation lever 24 pivots by the force of the coil
'spring 30 and the action member 34 pushes the actuator
38 to actuate the switch 36, thereby stopping the motor
16. At this stage, the card 12 can be removed easily by
hand.
35 As described hereinbefore, the loading/unloading
unit for card media according to the present invention
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(arrow E) toward the connector 20 as the rubber roller 44 rotates. Wen the
| eadizng edge 12a of the card 12 reaches the card support |egs 62, the card
12 nmoves along with the card hol der 48. 25 The rack 56 nmounted on the
bottom plate 50 of the card hol der 48, then, engages the pinion 58 to grab
the card 12 between the bottom plate 50 and the upper plate 60 by the card
hol der 48, tvpesmaslmtaring to nove the card 12 by the drivi pgrivssssssf t he
pi nion 58. 30 Substantially sinultaneously, the rotary shaft 46 of the
rubber roller 44 is pushed by a sloped side 54a of the camgroove 54 in the
bottom pl ate 50, thereby separating the outer periphery of the rubber

rol l er 44 frofeathwes da dddwingdthghtardkiyuedectinical hpowercunferential 35

speed of the gxdkayy, re@ﬂab@.&ng%doesn@pél i%@bff%ﬁﬁrwi hBikgearotation of the
inion 58. At_the injtial e 9§/ 34427 . :
PCT) USo6/ 055 AR AoFPOR PREvI I8 SRSHFLEYoKP! BPYSORFIARRTPE ne

_rubber roll erinfomaticn sgaregdedn, the tandr qddsesi thebparvitcwian on 58, two

rotations f ghdf Rkl ITRCBESpBBY L PNRI AP Rhd R4 We N 0all DBg Mttt ding
circunferential speed of 5.thée rubbfr roller 44 o Ié hezgs turcker
engagenent béT?Eﬂé?%ﬁﬂaan&PeSEaﬂﬁdp IRE 55D 5879 F72RE88 Mo adverse
ef fect. As theeahizk lolcepatt design ofesuait nawitpi for7dapair of

cards by disposing the mechanism at one side of the
card. Additionally, the use of separate systems of

10 different speeds for the pull-in mechanism to bring the
card media to the front position of the connector and
the driving mechanism to electrically engaging the card
media with the contact pins achieves quicker pull-in
operation and reliable engagement with improved

15 operational feeling of the unit.

FIG. 1 is a plan view of one embodiment of the
loading/unloading unit for card media according to the
present invention in the modes of fully loading and
unloading the card media. '

20 FIG. 2 is a plan view of the unit in FIG. 1 in the
fully loaded mode of the card media into the connector.

FIG. 3 is a simplified front view along the line
III-ITII in FIG. 1.

FIG. 4 is a plan view of a conventional

25 1loading/unloading unit for card media.

10



74b engagi ng respectively the elongate holes 70a, 70b in 10 the upper plate
6Q_actyate the pushing arms 72a, 72b.: Since the pushing arms 72a, 72b pivot
about the respective shafts 28, 80 at the ends 82a, 82b of the el ongate
grooves at the initial stage of novenent, the hook portions 84a, 84b are
brought into engagenent with 15 the trailing edge 12b of the card 12. Such
engagenent owodwasd44ushi ng arns 72a, 72b acts as the retenti BOT/US6HSSIBor t he
card 12 when the freedomof rotation is lost. The pushing arns 72a, 72b
slide with the shafts 28, 80 being guided al ong the el ongate 20 grooves
76a, 76b against the tensile force of the coil springs 76a, 76b against the
tensil e forcHeo€ladm: coil springs 78a, 78b as the card hol der 48 npves,

t hereby noving the card 12 and the card holder 48 as a unitary nenber in

e, Lotk on A St Ry St S8 Nl g BiCE of e
pushi ng ar ns192dingoand gipheadinge ac gpydipedia ¢a a xEad/Wrikgge 12b unti |
e oo e o (3c0
FlG 9 wonoidnbln GrTadispi pltn 87y Pl dRIK o BRRERELRTT 1 O1C |
rotated in tWéthetheseani mastiiagn ahr agtuatbonr beverm IpPRATtdngagpr opri at e
program The gba@ifige£611 ey Fodatitde iRl BbAPadS WHiwes diR Gar¢abel der 48 in
Fhe 32,1 ot LS, bt £ebh del Tl SpoletBY oL Sl5sdd UnkRiollhag™ o suppor
10 with a switch by being energized in the direction to
push said roller to the side surface of the card media
by resilient means rotatably supported on the shaft of
the driving rotary means of said feeding roller; a gear
chain to transmit an electrical power to said rotary
15 means; a card holder slidable in the direction of
movement of the card media and provided with card
support legs to abut against the card media to be
inserted and a rack to mate with said gear chain and
also having cam means to engage an extension portion of
20 the rotary shaft of said feeding roller; and resilient
means to energize said card holder in the ejecting
direction; wherein said pushing arm and said card
holder are coupled together in such a manner that said
prushing arm operates in ganged relationship with the
25 movement of said card holder.
2. The loading/unloading unit for card media in
claim 1, wherein at least said pushing arm, said feeding
roller, and said driving force transmission gear chain
are disposed at one side of the centerline of the moving
30 path of the card media. |
3. The locading/unloading unit for card media in
claim 1 or 2, wherein the directions of rotation of said
feeding roller and the pinion to engage said rack of
said gear chain are the same with each other, and the
35 circumferential rotary speed of said feeding roller is
chosen to faster than that of said pinion.

11
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WO 96/ 34427 L _ PCT/ US96/ 05513 t he card
12 to extract the card 12 fromthe;contact ‘pins 22 in the connector 20. The
pushing arms 72a, 72b nove with the hook portions 84a, “84b engaged the
trailing edge 12b of the card 12 during the novenent in the 5 effective
| ength in the el ongate grooves 76a, 76b. However, when the shafts 28, 80
hit the endswiyessspib of the el ongate grooves 76a, 76b, the poumssaossidof the
card hol der 48 pushes the action pins 74a, 74b which slide in the inner
surfaces of the elongate holes 70a, 70b, 10 thereby pivoting the pushing
arnms 72a, 72b. As a result, the engagenent between the pushing arnms 72a,
72b with the trailing edge 12b of the card 12 is released to establish the
novi ng path f%ég%%ﬁgfard 12. As a result of the novenent in nutual position:
of 15 the ra nd t he piyion 58, t 0 _di,sengage tSergsetmeen at the final
stage of novenent, theP88ipg/Upkeading i, Lo bBER MRFRr 44 held at the
| i near portions 548 cdrd 2 damigsesved Sy ipushimgoeubberprale0d4 s set free
by way of & he_sl i | 54 gyl 2 groove 54

\ d at? @F@;ﬁhe;ald}g:rgg‘é%g] gg}ﬁg&&%%. byeN akBEofi 28F 2he

by the novenen . e outer erlgherg of the rubber
roller 44 is preReEFUGAN K PR¥OSPJAN RFHADPHASVRE 4r HO13°H R e
ener gi zi ng f oacewdéch 36 ,Caitlichpr iagtldn, Témaxus la motorgl68 aTheésts snooth

3?1aghkggtLéogh%gg}ﬁqM6%§§§ﬂwgkj59 Pée ZPord tforPidt Yhe®BubBelBoligh speed
' 44 pushes card support legs 62 to engage a pinion 58

10 with a rack 56 mounted on a card holder 48.. The card
holder 48, then, holds the card 12 and is driven by the
pinion 58 to engage hook portions 84a, 84b of pushing
arms 72a, 72b at the trailing edge 12b of the card 12
for plugging the card 12 with contact pins 22 of the

15 connector 20 by pushing the card at its rear portion.

Fig. 1

12



SO tiEy i g
roll er 44. Subsequently, the card 12 is ejectéd by the rotation of the

r ubbeTTotter—44—whi-eh—becones free at’ the conplete unl oaded position as
illustrated in FIG 1. 30 The actuation lever 24 pi vots by the forte of

the coil spring 30 and the action nenber 34" .pushes the actuator 38 to

actuate the sytch 36, thereby stopplng ‘tthe--notor 16. At this stage, the
card 12 can b£h¥%m%9%d easily by hand, 35 As descri bedpbeigésneszor e,
t he | oadi ng/ unl oadi ng unit for card’ redi a according to the present
invention 9 W 96/ 34427 1/3
PCT/ US96/ 05513 features in driving the card by electrical power, thereby .
enabling to control by software usi'ng a password, thereby providing
security to any confidential information stored in the card. Also, the
particular 5 configuration of pos ow ng the if‘rﬂ | oadi ng/ upl oadi ng
mechani sm on the sanme plane as th§ cald abl e real i ze g conpact design
of such units for a pair of cards% S nechan;921at one side of
of 10/different speeds

the -card. Additionally, the use of
for the pull-in nmechani S@ats ont position of

t he connector and.the dr ‘
media with the cdntact dchleﬂ
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oper ation and rellable engagenent with inproved 15 operational feeling of

t he—umt——Ft+E—t+—+s—a—plan-vi ew of .ane enbodi nent of the | oadi ng/ unl oadi ng

unit for card nedia accordlng to the present invention in the hodes of"
fully | oading and unloadlng the card nedia. 20 FIG 2 is a plan view
of the unit 1 in the fully |oaded node of the card nedia into the

i
connect or. FI‘@W a sinplified front view al ong. the |ine »¢Rusosnssin Fl G

1. FIG 4 is a plan view of a conventlon% 25 | oadi ng/ unl oadi ng unit for
card nedia. 10 WO 96/ 34427 /3

PCT/ US96/ 05513 W Claim: 1. A | oadi ng/unl oading unit for card nedia for
| oadi ng and unloading a card nedia to a read/wite 5 apparatus, conprising
a pushing arm pi vot al¥py di sposed adj acent to a noving path of a card nedia
and engagable with t card nedi a; an actuation |ever supporting a feeding

rolI*er rotating in contact with a side surface of th(t;ard medi a and
b

—————

operating in ganged relationship 10 wigh a swtch by I ng-energi zed in the
direction to push said roller to the sjde surface of #he card nedia by
resilient nmeans rotatably supported on the shaft of fhe driving rotary

nmeans of said feedi ngprottr—t—goae—
[ F D s
X = . l2a
_Iaa_ GZ\_ Bt /————’/ﬁz
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chaln to transmt an electrical power to said rotary 15 neans; a card
hol-det—s+H-dable—-n—the—directian of mvenment of the card nedia and provided
with card support legs to abut against the card nedia to ‘be inserted and a
rack to mate with said gear chain and al so havi ng cam neans to engage an
extension portion of 20 the rotary shaft of said feeding roller; and
resilient rrezﬂ’ﬂwgnergl ze said card holder in the ejecti ngr(nmswossm
wherein said pushing armand said card hol der are coupl ed together in such
a manner that said pushi arm oper ates i %3anged rel ationship with the 25
novenent of said card holdler. 2. The | oadi ng/unloading unit for card nedia
inclaiml, wherein at |east said pushing arm said feeding roller, and
said driving force transi@§ ssion @earjchai njare di sposed at one side of the
centerline of the noving BO pathjof fhe cayd media. 3. The

] aim1l or 2, wherein the

fn on to engage said
|l the 35

posen to faster

than that of said pinion.
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