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I nvention This invention relates to a storage device for storing 5

pr ogr ammesaoar/optsogyr anmmabl e nedi um such as a CD ROM whi clrCcTiauvotioodse used
with a conputer such as a personal conputer. Background Art As is well
known, prograns stored on CD ROM are conmwrll » 10 used with conputers.
Typically, the CD ROVs are stored in a storage rack or box and the
computer includes a CD reader i i Rl Grorade: BIVicEe i nserted. General ly,
in order to run a programstored in a CD ROM 15 the operator will click
on an icon on the screen on the conputer in order to initiate running of
t he program . rhleaqyverf, thl&empei—mwn nmust al so locate the rel evant CD ROM

and insert th CD ROM I nt.o r ead of t conmput er. The corrputer
can then read 5‘&8/ SPVRAEEE ™ r?te(}% % %ﬁﬁaﬁ?d%%vﬁ"f% drE S

accor dances w plrogiremmedf§ owa pa-conramriaidek medzhm,cmRﬂMa@ra |cm RoNt whidh
data or software_caontali Ryt Re f e or
data incl uded\i@n%tohgngsgggvﬁhh %an%ﬁ ng of %}hﬁ £%[1$1{| cuaf)larcfcs‘ﬁg#y%f
operator has a Ilarge nunber of CD ROVs, can therefore be tine consum' ng

and bot her somgbegadagdohriche number of CD ROMs which need to be stored
and then the nmumjer_wil.ch may have to.be flicked throu%g I n order to

provi de the pPSgh&niertd é‘ﬁ‘oa’ﬁ’er BERITFSHh&Laned Ap CRRVhj K] MRl

present inventused MthOcad@ntss:st hi eygicelisnm tife SDTROMs Qird fa:dfwrtm on
The invention_in I rst a row $12 stor e devi f or
pr ogr ammabl e 8r 5’?5695&5 x S &16%” J(f@#@f%esbéﬂ 1/ 00631

2 including; reader into whlch a CD ROM is 1nserted.

Generally, in order to run a program stored in a CD ROM,

15 the operator will click on an icon on the screen on the
computer in order to initiate running of the program.
However, the operator must also locate the relevant CD ROM
and insert the CD ROM into the CD ROM reader of the
computer. The computer can then read and/or write onto

20 the CD ROM and run the program in accordance with the
software contained on the CD ROM, or interact with data or
software contained on the CD ROM under the control of

software or data included in the PC.

25 The handling of CD ROMs, particularly if an operator has a
large number of CD ROMs, can therefore be time consuming
and bothersome because of the number of CD ROMs which need
to be stored and then the number which may have to be
flicked through in order to provide the program the

30 operator wishes to run.

The object of the present invention is to address this

problem.

35 Summary of the Invention

The invention in a first aspect provides a storage device

for a programmable or programmed medium, said device



- a housing; a storage nmenber in the, housing and having a plurality of
storage conpartnents each for receiving a 5 said nediunm an outlet opening
i n the howeigoshs ough which the nmedi um can pass for | oc&Cravonimoane of
the storage conpartnents; drive neans for driving the storage nenber 10
relative to the housing to present one oF Rhe storage conpartnents and
therefore a nediumstored in that storage conpartnent in registry with the
openi ng; cont igak1{@aag;i ncl uding coupling neans for coupling the control
means with a conputer so £hat data 15 can be supplied fromthe coupling
means to the computer afid®PREEPFEd from the conputer to operate the control
nmeans; and wherein a starageragdlmamban ha sharhdus&nbhanddhuwiﬁgb¢

nserting a npglugyiough Lhe.gRenl R late one 028 Glot e slona

conpartments, means Ring or provi ding antor e Sh as to
t he conpaﬁineaaldnmaﬂuum, the mediumis stored, so that when the nedlun1|s

required for operation.nagy@peEabgineal 36! 6L hBGSTRM %ﬁ‘g@ﬁghngﬁﬁ cH Nto

t he conputer whereupon Information is_transmt cont neans
to control thEheomefdrm EaRsPRESTEPE AREAtIOH a@eomrﬁér &to¥a@g9e t he
housi ng to pregsmphrthentkgquired nmediumto the outlet opening. Thus, in
order for the operator éo store nedi_um uch as the CD RCNB can

be | oaded into the devi BE1XR4™EABS £PE, §éVFB€a§EénS5Pr€§€hm RE&M
remenber e soréhatiwketo the hsasihgqtior exesefb o iof mmeO@hprﬁg@essary

for the  user chgoRiindlsb Bl LALOENECURUI LY WER 16l LK A7

iconin the c§ ata el ati require
supplied to thempantmshtnnan56995thatWlthetb@np@@m1m93ns oper at es the

device to nove the storagge rHE”HSEnEeLﬁhlﬁath EBGpRONSY RRafiBdsREESENt the
storage WO 02/097808 PCT/ AU01/0
coupling the control means with a computer so that data

15 can be supplied from the coupling means to the computer
and received from the computer to operate the control
means; and

wherein a storage medium can be stored in the
device by inserting a medium through the opening into one

20 of the storage compartments, the control means determining
or providing information as to the compartment in which
the medium is stored, so that when the medium is required
for operation, an operator can select the medium by input
into the computer whereupon information is transmitted to

25 the control means to control the control means to move the
storage member relative to the housing to present the

required medium to the outlet opening.

Thus, in order for the operator to store medium such as CD

30 ROMs, the CD ROMs can be loaded into the device and the
storage location of each CD ROM remembered so that when
the user requires a CD ROM it is only necessary for the
user to put an input into the computer, such as clicking
on an icon in the computer, whereupon data relating the

35 required medium is supplied to the control means so that
the control means operates the device to move the storage

member relative to the housing and present the storage



3 nmediumat the outlet opening so that storage nediumcan then be used by
the operator. Preferably the device includes ejector neans for ejecting 5
t he nedi uwofeomsbthe st orage conpartnment when the storage PCamygampe@nt is in
registry with the outlet opening. Preferably the ejector neans conpri ses;
a lever nenber; and 10 a solenoid, coupled 3o the control neans, for
activation by the control neans to cause the solenoid to contact the |ever

and nmove the hRyehn! QPYHE IRR1RIIdEBn P B ihat %@&faggrm@aimr@aﬂ hrough

the outlet opening. 15 Preferably the storage nenber is a rotatable ‘
carousel . Pr&hemae, used OF G ORET Rt ed by the drive means and the
housi ng remai ns stationary. 20 Preferably the carousel is nounted on a

plurality of roIIer l.s fera.bl e drjve neans conprises ear
P g ar r anged PASSTERING (i RTAF aRdlsE, SARHT Feaia bt veres
not or conngct emhet meidianh drsim g het Eomrge drompaitenent i whemetshe V\stdm:adre gear

ring, the d“‘é%mﬁ%%ﬁne‘?ﬁ:‘ "% (rﬂlve s%@air%fnﬁ{“]ﬁfé %ﬂxéfet% hf%&?%g& means so

that the control’ means can i've not or worm drive
and therefore rotate the carousel. 30 Preferably the carousel and housing

i ncl udes | ocapliEeMBARS thi ALY hddeHPuidedf rotation of the
carousel, the locating neans being_coupled to the control nmeans so that

the control means recei fedS¥Rrameber; @me 35 position of the carousel so

t he carousel can be dri ue@ou@noﬂlaese&; rteqlﬂueed;caiﬁﬁgen@{marﬂdmnt in
registry wth- penl Sﬂr 02/ 08 PCT/ AU01/ 0063 Pr ef erd.?\bl t he
devi ce incl ud?? d‘vﬁ ecttl & AT Gh FHRE }b%rf? POt ¢

housi ng and aceoatacdt the lever and move the lever to push the medium
from the storage compartment through the outlet opening.

15 Preferably the storage member is a rotatable carousel.

Preferably the carousel is rotated by the drive means and

the housing remains stationary.

20 Preferably the carousel is mounted on a plurality of

roller wheels.

Preferably the drive means comprises a gear ring arranged
about the periphery of the carousel, a worm drive and

25 motor connected to the housing, the worm drive being in
mesh with the gear ring, the drive motor being
electrically connected to the control means so that the
control means can drive the drive motor to rotate the worm
drive and therefore rotate the carousel.

30
Prefexably the carousel and housing includes locating
means for monitoring the amount of rotation of the
carousel, the locating means being coupled to the control
means so that the control means receives data as. to the

35 position of the carousel so the carousel can be driven to
present the required storage compartment in registry with-

the opening.



el ectrical connector in a top portion of the housing, so 5 that a plurality
of the devices can be stacked one upon the other with the first electrical
connect orwofo2o9m08 devi ce nmaki ng el ectrical connection w tRrCrhaoseesnd

el ectrical connector of another of the devices so that data fromthe
conputer can be supplied to any one of the 40 devices for controlling the
carousel in any one of the devices to present a required storage
conpartnment having the required nmediumto the outlet opening of the
respective device regardl ess of which of the stacked devices stores the
requi r ed nedlB#Pffsa%HWEt@ﬁbdﬁW%ﬂﬁ izcludes v fireh Skr@rekcahe capacity

of the storagenhaeitbr in @ BRAdNPAASUh e Silﬂé?!ﬁéwsﬂ-xd\l’é’mra Sdcdie
devi ces one u%gn t he other and for .electrical 523?3%? 0 ﬁgatransn1tted
bet ween al | eGEyicad SRFNERECR Mo taR BRFYA dfhe RPYSING HR

second elegtr n:hak: aC@r:lJmﬂ.thy idf tdtes &sﬁimh.d_.rmﬁn _aié sﬁaéltmadmeaqsom [
ncl ude the  ehechihgal (GUPli0 fiGlcomentl o i Abdde SOmbI Sty 2

However, only One 0O ectrica coup I Ngs nee used, usuaily t he
coupling | ocatiedice mhémmt tedeatanicad, Cdm'reqnﬁmmoftitig the -‘setcam@d st or age

devices to thg; ceERWLAr co@ﬁxéd’t&h%ﬁ | b D Qo MR & J{f 4 on the

mediumis presented at the outlet opening and manual l'y ocated In a

reader associ §p&g WrOR t‘=I1i'¢;e ComRRtET q%*/\é%ﬁérsuﬂﬂiieﬁ%é?ﬁ)rﬁp%rﬁﬁﬁll%rﬁh%f t he

i nventi om ¢ hegdviske Forr OHLEDIAITY ivHd WilousdPatieradProiL ¥ ny t he
sel ected nediym for readin from and/ or, %iztl n onto t he stora%_f=1 nedi um

wi thout the uSEViF&F F§ & VERg
nmedi um and | othke rihe iredi madmna tec atbey castsicset a:tpaahimg hof tdhee conputer. in

this enmbodi negtesiaggt&%d%re\)i%eelr%%tar:écﬁ.%légl o%&o‘{ﬁlf tc%:' the stacked.

devices stores the required medium.

15
This embodiment of the invention enables the capacity of
the storage facility to be increased by stacking a number
of the devices one upon the other and for electrical
signals to be transmitted between all the devices and the

20 computer by virtue of the first and second electrical

connector.

In this embodiment all of the devices will include the
electrical coupling for connection with the computer.

25 However, only one of the electrical couplings need to be
used, usually the coupling located on the bottom device,
for commecting the stacked storage devices to the

computer.

30 In the first embodiment of the invention the medium is
Presented at the outlet opening and manually located in a

reader associated with the computer.

However, in a second embodiment of the invention the
35 storage device also includes a reader for receiving the
selected medium for reading from and/or writing onto the

storage medium without the user having to remove the



5 the coupling neans so that data can be supplied fromthe reader or to
the reader fromthe coupling neans and to and fromthe coupling neans to

t he conpuwero2/oTises, in this embodi nent of the invention afPCerAtoveoasedi um
10 is stored in the device no further manual renoval and |ocation of the
mediumis required in order to read from_qg wite onto the nmedium
Preferably the reader includes a first entry opening so 15 that rredi um-can

be supplied fro astoraec rtnment..to ,(the.r and a, sec ntry
openi ng so .t h&F glf" ca%g Sy e ’ﬁ?%e%\ﬁ%% e ‘g AT nent
t hrough the sheondn@mtleyr.open'i ng of the reader and then through the first

entry opening of the reader into a storage 20 conpartnent, and whereupon
when it is desired to read the nediumor wite onto the nediumthe drive

means rot at es Int khisaecpbodinentytheemeadar ey alestricrkge evmpkad rent

and therefopr eth@cbﬁ@‘i‘:.’h%d xrl&‘i‘ié“?& Q:Hahﬁ d?é&%{“d% e tQHpp T | fibmNthd he
eJ ector neans ejects the dium fromthe 25 _conpartnent through t he

openi ng of t K&2HEHsPrgEx m*mg}?a% from itheGqpRIdaRd Reaps R radrd and

into the readgkrom he eadtipldngPniiatisAtle/ tHe daififtest NCI udes nedi um drive
means for 30 selectively driving the mediumfromthe first or second

entry opening into the reader for reading or witing by the reader or from
the first opefhng,t inotrfiist lemboekigemtt ©f tihe sigowent iopemfiggr dthd mosd e

second opgfi ngt Qe F‘gﬁ E@Fthr 1b°IeO IIJ'%J:LI&& MU fﬁﬁ%e 4 ousel

Preferably the ejec |.ocat e enéat h the carousel
has a plurali ﬂ-?cétll%!l 9§ the sediury 4 eand 8 097 SPSRCTYAIEED B 6

each of the cgppatbFRNbRtP tHdinadifim t he ej ector neans is operated the
| ever can nove through one of the holes to nake contact with the nedi um

and therefore push the nedium fromthe storage conpartnent to the opening
of the Preferably the reader includes a first entry opening so

15 that medium can be supplied from a storage compartment to
the reader, and a second entry opéning so that the medium
can be located . .into the device and compartment through the
second entry opening of the reader and then through the
first entry opening of the reader into a storage

20 compartment, and whereupon when it is desired to read the
medium or write\onto the medium the drive means rotates
the carousel to present the required storage compartment
and therefore the required medium to the opening in the
housing and the ejector means ejects the medium from the

25 compartment through the opening of the housing, through
the first entry opening of the reader and into the reader

for reading.

Preferably the reader includes medium drive means for

30 selectively driving the medium f£rom the first or second
entry opening into the reader for reading or writing by
the reader or from the first opening through the reader to
the second opening, or from the second opening through the
reader to the first entry opening.

35
Preferably the ejector is located beneath the carousel and

the carousel has a plurality of holes registering with



5 housing. Preferably the carousel includes a first carousel portion
having a plurality of ribs which define spaces therebetween, the spaces
form ng ewoh2o978vhe storage 10 conpartnents, and a secondPcarAawsedc3porti on
also including a plurality of ribs which are in alignment with the
plurality of ribs on the first portion andgetween which are defined
spaces, the spaces of the first carousel portion and the spaces of the

second car ouseh 0Ll ARl SRt RI IS S LA, g, staL age

medi um can 'ocated 1 n onée e conpartments parts 0 the orage
medi um | ocat i ﬁ'geifﬁt&ﬁetbﬁ LeFedp £8&s MOV Fdrroucd Oft,earQﬁJs"éte gsrkestand t he

al i gned spacemai;et kentacen el et mdd@iin Ahd tHLRARIAS dRish i Itd@tumnd
second carous %&ens have a central hub i ch connect togﬁ%her to join

the first and FEPERERs ceFRaTREnt £ orihhe. ARARIAT s may al so
I ncl ude uastahduegngosts at a peripheral portion of the carousel for
supporting the peripheral portion of the first and second carousel
portions with respect to one another. 30 The invention al so provides a

st or age deviceréﬁarablpr@Qeawne@uaeknim#hNhabhaﬁﬁaﬁunqanduﬁai(pqgﬁimmvice

el uding; a_Boysigas 315595305 RMALALAMEGAd S ng for 35

novenment reIat|ve ousi ng, the ne aV|n plurality of storage
conpart nents &hexepbgtweesyi ﬁ&easnaeeﬁeéﬁ%rgam%mﬁuﬁhwmarmsos

PCT/ AwllﬁQGBéomﬁardheytesr,reem BOlsedidnd '&ﬁdﬁ%&awOﬂ &l1ald \&etélqta:tzttf
housi ng; a reade medi um . from one t he

receivin ora f
conpartnments &nEEPEP&FEXdPWgr EHW%P %F%u}qnﬂ gnment with the

plurality of ribs on the first portion and between which
are defined spaces, the‘spaces of the £irst carousel
portion and the spaces of the second carousel portion

15 defining the storage compartments so the storage medium
can be located in one of the compartments by parts of the
storage medium locating in one of the spaces of the first
carousel portion and the aligned space of thé second
carousel portion.

20
Preferably the first and second carousel portions have a
central hub which connect together to join the first and

second portions together.

25 The carousel portions may also include upstanding posts at
a peripheral portion of the carousel for supporting the
peripheral portion of the first and second carousel

portions with respect to one another.

30 The invention also provides a storage device for a
programmed or programmable medium, the storage device
including;

a housing;
a storage member arranged in the housing for

35 movement relative to the housing, the member having a
pPlurality of storage compartments each for storing a

respective said medium;



5 the storage nedium coupling nmeans for coupling the reader to a conputer
so that data fromthe nmedi um can be supplied to the conputer or data from
t he conpuwernzeepsp i ed to the nedium and 10 control mean®Ciravvocoostol | i ng
novenent of the storage nenber relative to the housing so that when an

i nput commanded is input into the conputer,ydata can be supplied fromthe
conputer to the control neans to cause the control neans to nove the
storage nenber rel ative%o. 15 the hot:?'?‘inc?lﬁto. resent are uired.nmediumto
the reader for readi ng rom anaror Wt v’o’ﬁ?o %e"?@‘m‘% 5?%%?3& t he
st-orage nenberthes ouwsimgabl e, .carousel and the carousel is rotated by the

drive neans and the housi r i | r e t a sel
is mounted on a plurali %/r%a&)%)lﬁ? ﬁ?lceée'f?ﬁggépg%?gég%l{‘/‘gtaflijéefl?dr@lgsg %g%ns
conprises a gef thecomparieentanand for perdpngr frem eKewritdngePrnt® wor m

drive and snotgle CH¥BEREIEMe@idRe housing, the wormdrive being in nesh
with the gear ring, the drive notor bei n%g el ectricalllfl% conpected to the
e

control means so that tHPURIRGIPARTENS CAP U I ERATERAGE BBt Br to
rotate the worsemgliter sodchder@ioactronhathet hedianodanl bePsappidleldy tbhe

carousel and usi ng includes Locatin ans_for. nonitoring.the unt of
e atton ofd S el 6R g€ EROn FRESanShe IR ShER13ES' B BHE
control neansnebiumatandie control neans receives data as to the position

of the caggusel so the [
PCT/ AUO1/ 8%631 8 presg% t he rﬁ%%g%%t%ﬁté%%gﬁ%zﬁgggﬁ ?gg}ﬂsltery

with the operftRrage arember yrebehivevtecthachousing spr shagl whenieal 5
connector in 3AAHE FSfihdRdedl ishenpRESiAtoatHe c6RpABEY, CH8EL! LAl be
connector in ato fortéon of. the housing, so
supéﬁ ed from the computer to the control means to cause
the control means to move the storage member relative to
15 the housing to present a required medium to the reader for

reading from and/or writing onto the medium.

Preferably the storage member is a rotatable carousel and
the carousel is rotated by the drive means and the housing

20 remains stationary.

Preferably the carousel is mounted on a plurality of

roller wheels.

25 Preferably the drive means comprises a gear ring arranged
about the periphery of the carousel, a worm drive and
motor connected to the housing, the worm drive being in
mesh With the gear ring, the drive motor being
electrically connected to the control means so that the

30 control means can drive the drive motor to rotate the worm

drive and therefore rotate the carousel.

Preferably the carousel and housing includes locating
means for monitoring the amount of rotation of the

35 carousél, the locating means being coupled to the control
means so that the control means receives data as to the

position of the carousel so the carousel can be driven to



that a plurality of the devices can be stacked one upon the other with the
first electrical connection of one device nmaking electrical connector with
t he secormOobQ/ogisextri cal connector of another of the devi Pe3/A®1INGEL dat a
fromthe conputer can be supplied to any one of the devices for
controlling the carousel in any one of the gdevices to present a required
storage conpartnent having the required nediumto the outlet opening of
the 15 respective device regar.dl ess of which of the stacked devices,stores
the required FEqam I?’?"é?fé:r WFIhSTERAT TAHISEERE 117 sTELHE Y otk ng
so that nedi dinec@pemdnouppl i ed froma storage conpartnent to 20 the
reader, and a second entry opening so that the nmediumcan be located into
the device and conpartnent through the second entry openi ng of the reader
and t hen t hr of&efiexrably eache gdewicsdnHpdss thefinslierleatBieakt or age
conpart nent, JMnMRIRURN aViRikd tpdrt RS i EHO KA AdCar® AESbLGRT

wite onto the_nediymthe drive neans rotates the carousel to present the
required stor &EEFHTA FOMReChAF iR RIEIR 7T SRt adr 152

openi ng i n t hehaltows iplgurald th & jtdnd deviasss e Be dthecioad i orme fupdn t he
conpartment through.the_qpeni . the usi_n hr ough 30 the_first entry
openi ng of th(‘a:lilreeg’ élrerar?'d'%?lnttg% E}%lrrs&aaeg?ec%%’%al’%acﬁrﬁrge.cﬁ%? e?%b?’%/et he
reader incl uddevisegi maldmoyelesdrsidall coulemiow erithirive ngecdred medi um from
the firstyof $9CAAG1cE SrdeARANId dilihdd o A ad ML £ Nl

witing by the reader or fromthe first opening through the reader to the
second openi n§ater froamtihee coapten an ke tFRRed Hee \I22Y 2918 73 sthe

PCT/ AU01/ 0063 Hevl cdsCFé doh il i teif tdar QS N 35T Sialby @e €] ect or
i's provided f%jr gj ecting the nedium froomone of the conpartnents of the

carousel the SS¥CES T RPrasfhh & HRALHIM (ThOTAHO LAP e RaFRE o
has a pl urali ttheofrdamlieed egidi ity thd lowsEbdt adpdiitibng of the

15 respective device regardless of which of the stacked

devices stores the required medium.

Preferably the reader includes a first entry opening so
that medium can be supplied from a storage compartment to
20 the reader, and a second entry opening so that the medium
can be located into the device and compartment through the
second entry opening of the reader and then through the
first entry opening of the reader into a storage
compartment, and whereupon when it is desired to read the
25 medium or write onto the medium the drive means rotates
the carousel to present the required storage compartment
and therefore the required medium to the opening in the
housing and the ejector means ejects the medium from the
compartment through the opening of the housing, through
30 the first entry opening of the reader and into the reader

for reading.

Preferably the reader includes medium drive means for
selectively driving the medium from the first or second

35 entry opening into the reader for reading or writing by
the reader or from the first opening through the reader to

the second opening, or from the second opening through the



conpartments so that when the ejector is operated the |ever can nove

t hrough one of the holes to make contact w th nedium and therefore push
t he nedi uwofomsohe storage 10 conpartment to the openi ngPefi/AteodBusi ng.
Preferably the carousel includes a first carousel portion having a
plurality of ribs which define spaces therghetween, the spaces form ng
each of the storage 15 conpartnents, and a second carousel portion also

including a plurali richs ich_are in.,lignment with the plurality
of ribs on th&SRPFEt Eéo%’ﬁoﬁlgﬁgnﬁé{%\ﬂeﬁwlﬁg' are defined spaces, the
spaces of the first carousel portion and the spaces of the second carousel

portion 20 deEEQ}EQQﬁEE§' %h%?%%t%%fy YR e f.tcnﬁ S aGy Tl Whaaah be
| ocated in one of the Conparfrments by "a part of the™ storage medi um
| ocati ng i n of&oBf onge ofpibes compRFEmEntst o ffheusargusel dihemi adfor

al i gned space;af 1588 +28CPRAGEMOWIR RIS amtd dhLiRRAIsel tad i4 st and
second carousel portions h%ﬁ?a central ,hub whi.ch cqonnect together to join
-

the first andPlegedd§¥pof St FEFHTRTIRY MR S35 AF AR i ons may al so
i ncl ude upst ﬁ&dﬁpgrpﬁﬁh&sﬁbo hats 'miwf ﬁ:lhep_@jédﬂb:gfié mpeg&rmasaihél or
supporting t eripheral pottion.of the first.and second.carouse
portions wt hifggﬁeggnt Slogﬁe%zlifr?gtuﬁélr onss Oéé-‘hren\}?ﬁtelsoﬁ:,o i'?“nakae s
aspect, provi wéthamegiogr amda theref queo gruahnmdthereidinmg dader the wlidmage

i ncl udi ng;q V\chﬁl?g?%ﬁgﬁtng @&gtléﬂ%@ﬁh 1 @ad saflidiggnd/ or writing unit

for reading fro witing on rrec?l um a first entry opening; a second
entry opening linearly aligned with the 5 first entrance opening so that

the medi um caprhBeeckrBpeit etie A1 Redludds P EHIAE Fihdu¥d) td-dRasler

and t hen
having a plurality of ribs which define spaces

therebetween, the spaces forming each of the storage

15 compartments, and a second carousel portion also including
a plurality of ribs which are in alignment with the
plurality of ribs on the first portion and between which
are defined spaces, the spaces of the first carousel
portion and the spaces of the second carousel portion

20 defining the storage compartments so the storage medium
can be located in one of the compartments by a part of the
storage medium locating in one of the spaces of the first
carousel portion and the aligned space of the second
carousel portion.

25
Preferably the first and second carousel portions have a
central hub which connect together to join the first and

second portions together.

30 The carousel portions may also include upstanding posts at
a peripheral portion of the carousel for supporting the
peripheral portion of the first and second carousel

portions with respect to one another.

35 The invention, in a further aspect, provides a
programmable or programmed medium reader or writer

including;



exit the second opening, or alternatively enter the second opening and
exit the first opening; and drive neans for driving the nedi um out of

ei ther 1WOtke9T8Is st or second opening. This aspect of th@Crmmwmoéan
provi des a reader which can be used with a storage device so that a
storage nediumcan be retrieved fromthe $horage device and | oaded into
the 15 reader through the first entry opening, selectively read in the

reader and the exit the reader through t he second .entry opening for
collection by a user, of beafdngr ABE/PE wrRtingomndd Fok Fmeeddmsufromer
first entry oneAtiflg ohtoak! meddtaméel y, be | oaded into the reader and

st orage 20 device throughfthe secgnd entry_opening, through the reader and
then into the first entFy 5ﬁ§ﬁiﬁ8.ryPPEF8 EHFy the drive neans conpri ses
two drive rollers, oneaokethbeddenteyr operniaghdingardyatadd gneidaceth tthe
first 25 entry;Qoenthg ande! BRARG <of cHit e/ Gl b ' ndanaled
agai nst the second entry opening, Clanping neans or clanping He redi um
bet ween the ckhmphgl tbenfizsé openimg and dmter the swasiar ragid &themnd

drive nmeans f@Lidr theNGecbnd bivehling)d o3t it iy eddis "ellid&kibna
direction to 30 mpve the nediumfraomthe first entry opening towards the
second entry GBERLRY 8P PFhtt Abes &ddSE OPERINGie@®y towards the first
entry openi ng. Preferablyitfbemdahke foRad%i00aDT ithes el vl iout WE @itheid
each drive nn%gr geing cou%égd t0 a re%%ective roller for rotating the
rol ler. WO 02F8878885PCTFABSEPE65PSP2 P Preferably the drive motors are
coupled to the respective rollers by a wormdrive connected to an out put

of the reSpeE-hE¥ea|§,gE8'i:so%“@h% Q%Wen@%?ﬁngﬂo%d%%c% U el uﬁxiPrch%[er' y

t he cl anpi ng neans nmoveabl'e froma clanfing position I ch clanps a
medi um t o t hebgr ngedr Wit & s§orageadieyi-cef sche&hat v Stanages megdiug (GaR t he

medi um throughe tBerieddar £rih ¥heORRDAGY deic lad NGHdJRP Y tife the
15 reader through the first entry opening, selectively read
in the reader and the exit the reader through the second
entry opening for collection by a user, or be returned to
the storage medium through the first entry opening, or
alternatively, be loaded into the reader and storage
20 device through the second entry opening, through the

reader and then into the first entry opening.

Preferably the drive means comprises two drive rollers,
one of the drive rollers being located adjécent‘the first
25 entry opening and the other of the drive rollers being
located against the second entry opening, clamping means
for clémping the medium between the clamping means and the
first roller or second roller, and drive means for driving
the first and second rollers in the required direction to
30 move the medium from the first entry opening towards the
second entry opening or from the second entry opening

towards the first entry opening.

Preferably the drive means comprises two drive motors,
35 each drive motor being coupled to a respective roller for

rotating,the roller.



mediuminto the first or second entry opening. 10 in one enbodi nent of the
i nvention the first entry opening may conprise an open end of the reader
whi ch i s wownterog 0 a medi um storage device so that whenPCRAUwMIGIM passes
through the first entry opening the nedium can pass 15 through an opening
in the storage device: Preferably the secopg entry opening conprises an
entry slot in an end wall of the reader opposite the open end of the

reader. 20 The invention_in f.urt her_aspect my he idto reside .in
Crorage dovi cEPRPTARIS, ot SV BRiec3P e Whplad Ye' ik Sansetivayi ce
i ncl udi ng; a lroldems,; bS5 amvwene drirve atdnnedted e ousukput hef sthes age
menber havin | wr=al t I SR t 0P for
storing one o?e?ﬁgcgéﬁg %%ﬁ?%ﬁfggﬁigﬁggéﬁgng/or Writer or§$ecé%51ng medi um
from the storage nenber and for reading fromthe nediumor 30 witing onto

the medi ung ceRbERkaBRIITHEOCIRNINGY M SRL IRV ed1d NErom LT EEnBAD E
for presenting one.of the pediumto the _reader; _electrical coupling neans

&
coupl ed to t hBOESkiPy Whishyclamps,a asdiam te) the Fohe Jolkers $9 a
conput er; an gbeathionalbfcaheedrdivedrdllROWEHMEAYBfe id thedigm YHhtbwdht Y
of the deviceg to_be eIecEricaII WO 02/,097808 .RCT/.AUOL/ 00631, 12 th
connect ed t og&PReF S2MRE it AR CRSA RSP 15 %h A B S S e %, the
enabl ed t o bemedapinednttogéhiecifinst he semonel tentgryt perciomnect or of one
storage dgyice with the connector of 5 another storage device so that

information fromany nmedium stored in any one of the storage devices can
be read and In one embodiment of the invention the first entry opening

may comprise an open end of the reader which is mounted to
a medium storage device so that when the medium passes
through the first entry opening the medium can pass

15 through an opening in the storage device.

Preferably the second entry opening comprises an entry
slot in an end wall of the reader opposite the open end of
the reader. '

20
The invention in a further aspect may be said to reside in
storage device for a programmed or programmable medium,
the storage device including;

a housing;

25 movement relative to the housing, the storage member
having a plurality of separate storage compartments each
for storing one of the said medium;

a reader and/or writer for receiving medium from
the storage member and for reading from the medium or

30 writing onto the medium;

control means for controlling movement of the
storage member for presenting one of the medium to the
reader;
electrical coupling means coupled to the control
35 means for connecting the control means to a computer;
an electrical connector on the housing for

enabling a plurality of the devices to be electrically



supplied to the conputer by the electrical coupling neans. Preferably at

| east one the readers of one of the separate 10 storage devices has a

read/ wi twoheaolrse® that information on a storage nmedi um gCorAddioem3one of
the other devices can be read by the reader associated with that device
and witten onto one of the nedium selectgg Lroma conpartnent in the

st orage nenber of the other said storage device. 15 Preferably the storage
device includes_a h the housi ng has an openi ng through which the
st orage medi ufi® n?fﬁ’ rs‘zg'.’[g()ﬁnﬁ S¢dte the storage nediumin one to the
conpartnents or al I ow rewther@ml aofpltd:alsmm sweidl whdrage Zﬂem@fatehe

t t
compartment s LOpHAeul B WA ddI SRR Y sl ESEBALLOMG Ophbe

reader. In one enbo | ment of t separate arrays
devi ces are pFG’W’Gé‘GOI% IR sne ffFerRdR c@‘ﬁ?%r?éltmﬁ%ﬁ* regnpester efe

openi ng ald gnagodhidi i id8ritle &6 iR LY RS idh t FRoRT Ay REEHYm
the storage devices .including e et}’é‘ee neans for ejectin %‘a rredl um t hr ough
J

the opening S5oPRg iR ARy GRS AL (LIRS ¢ i

t hrough t he opeappldedcdo ke tdumpmiasy gy athd fﬂé’&h:ﬁtﬂ:ﬁ&ﬁl&uﬁlmggﬁedﬂgl ce.
in this enbodi mrent of the invention the storage devices preferably include
a reader, the reader having an opening and, wherein the openings of two
adj acent read®referabiy 3 dejasiemne tthageallats esf ore | of dthel separate

al i gnmentq yi t @t%%geaﬁn%ressqlaw% @eafréeghggﬂgen tffg@ﬁf@%&@% O:ig%cg%ﬁagioﬁ he

devi ces can be ecte an i njector
PCT/ AU01/ 0063 PR 2 f&onmjérew tHared dnfane f fhkmn ebler deeicenreumh

the opening geseead afr WHe ddidier easliic b d NFOch hehDPede-Rice a88@CI at ed
wi th the adjacent reader, and then fromé,hat reader_into the other said

st orage devi c@’rlﬁztﬁ”epé"rté’ol‘ipee YR | SRARC TR T VEE R R CTR PSRy a

in the storage member of the other said storage device.

15 | '
Preferably the storage device includes a housing and the
housing has an opening through which the storage medium
can pass to locate the storage medium in one to the
compartments or allow retrieval of the storage medium from

20 one of the compartments for presentation to the reader for

presentation to the reader.

In one embodiment of the invention two separate arrays of
storage devices are provided, the storage device in one
25 array having the opening aligned with the opening of a
storage device in the other array, the storage devices
including ejector means for ejecting a medium through the
opening so that a medium can be ejected from one storage
device through the opening and into the opening of the

30 adjacent storage device.

In thié embodiment of the invention the storage devices
preferably include a reader, fhe reader having an opening
and, wherein the openings of two adjacent readers on two
35 adjacent storage devices are located in alignment with one
another so that a storage medium stored in one of the

devices can be ejected by an injector means into the



storage nedi um through the reader either fromthe opening of the reader to
a storage conpartnent in the device or froma storage conpartnent in the
st orage nwolen9tses t he 10 reader and out of the opening. PreTextablogesthe
reader includes a second opening which is arranged adjacent the opening of
the housing of the storage device. 15 In {He_preferred enbodi ment of the

I nvention the second opening nay nerely conprise an open end wall of the

reader which_aliLgns_w.th,the, openi.ng_of. the hqusin that th t orage
medi um can paggaégﬁn?flﬁeg}lleps?r BEACRE SFh 53&1%% %%%gagz < itﬁ"teo t he
storage menbecpenidngi eesveissed Rrishethbity refadedy iand rgdes thenwpesssng
plurality of 2bgbkeasehiolflhl Lhadaladtat DU UNd P Bt il
rollers being coupled to notors for rotating the rollers 25 in a first
direction to #ppder: hatpefhencther Fri¢ steorege dsiyicem the first opening,

t hrough the second opening and into the storage nenber and for rotating
the rollers in a second directiqn fqr ﬂrivi ng t,he medi um rrogr_t he storage
r

menber t hr oughTeherablyngashemrAgeEndPCHEASS0 SudiFatve & g of
the reader. Btoehgbemedtifin ehroltighhehbr adadgsy Rieher ddonrivbd pRiingf t he

invention w || _bge described by of exanpl w,.th reference to the
acconpanyi ng @E gPS\Afﬁagantﬁ/nFcﬁ\;é%%lagﬁr ('3::c’fllyl%‘sr(:{‘:zfrinef)"ltar:1L nvﬁ:é‘v? esvt:"é:re'agfér devi ce
accordi ng to &rémr st strivedienepmpafirtmeat dwe iFhieo stonBIE2 MEREE8 to the

PCT/ AU01/.0063 4 i e LRl opeBiSigsect i onal view along the |ine
A- A of Filgﬁreéia%ﬁt} \a?l\nnghg'idir?t g%ngﬁecggr)poner?tsary renoved so as to show the

housi ng structure of the device; Figure 3 is a view of the internal
conponentary pee@brhiitydeneCeeatied’ dnddudest ke dddoria YHRMingE Mnieh tie

' nvention; arranged‘adjacent the opening of the housing of the
storage device{
15 ‘
In the preferred embodiment of the invention the second
opening may merely comprise an open end wall of the reader
which aligns with the opening of the housing so that the
storage medium can pass from the first obening through the

20 reader and into the storage member and vice versa.

Preferably the drive means comprises a plurality of
rollers for dAriving the medium through the reader, the
rollers being coupled to motors for rotating the rollers

25 in a first direction to drive the medium in a first
direction from the first opening, through the second
opening and into the storage member and for rotating the
rollers in a second direction for driving the medium from
the storage member through the second opening and then

30 through the first opening of the reader.

Brief Description of the Drawings

Preferred embodiments of the invention will be described,
by way of example, with reference to the accompanying
'35 drawings in which;
Figure 1 is a plan view a storage device

according to a first embodiment of the invention;



Figure 4 is a plan view of the device partly broken away in cross-section
so as to reveal sone of the disposition of the internal conponentary of

t he devi cwp 02098dggure 5 is a plan view of part of a carou®ell/Aussees3in t he
preferred enbodi nent of the invention; Figure 6 is a side view of the part
of the carousel shown in Figure 5; Figure {,is an underneath view (at a

reduced 15 scale) of the carousel Fi gure IS a cross-sectional view
along the line B-B of F| é g re 9 is a_ view,shgw n 1the ntlng of
a locating part of the & Bﬁs | 1 h°F8§5e5?°F&°3%5iWHﬁW 289 1319 he

preferred enbadanaﬁtFlﬁuger& bti srizhciintiernalll echmpiregtamy Idexsvet s
oper ation of ng LI e@ﬂgdhgﬁgg_ngf fsﬁ:'}%c't%\é%”t |foq:,heF| J_%ell Is a diagram
| r.

expl ai ni ng the func |onaI rocessar accor to the first
enbodi ment 25 of the i Bkgureod; ik guveewzofsthedilagleamaéhmmmamaam ays

of stacked spergfig aewe@s aet:os.»aenar ebeihed Farhedidiiiya (irih ol Loupl ed

to a conputer; Figure 13 is a perspective view of a second 30 enbodi nent
of the |nventFBHenFF8Hre 14 is a view of the enbodi nent of Figure 13 with

sone of the conponentarpigagevadibon pasa Qiew blEUthedleddcangadahanati on;

Fi 15 i d f reader used in the 35 sec nd enbo nt of
tkgurﬁvent:zngrﬁ# gré“%? g? §r8ﬁ5'§|5&18P'%ﬁbaﬁb§ﬁbFQ¥e (%%nq“b

02/ 097808 PCT&ABB&EQE&Sh of5thE|gnterhillgomndnﬁmuanyNdﬂ uﬂuadéuﬂhﬁ of
Figures ,dp and 16; Figpig,]8 5S;@ RepIRECLELG BF bi%t" 839 Arousel
used in the preferred embodiment of the invention;

Figure 6 is a side view of the part of the
carousel shown in Figure 5;

Figure 7 is an underneath view (at a reduced

15 scale) of the carousel;

Figure 8 is a cross-sectional view along the line
B-B of Figure 7;

Figure 9 is a view showing the mounting of a
locating part of the carousel with respect to a circuit

20 Dboard in the preferred embodiment;

Figure 10 is a circuit block diagram illustrating
operation of the first embodiment of the invention;

Figure 11 is a diagram explaining the functional
modules of a processor according to the first embodiment

25 of the invention; ,

Figure 12 is a diagram showing two arrays of
stacked storage devices of the preferred embodiment which
are coupled to a computer;

Figure 13 is a perspective view of a second

30 embodiment of the invention;

Figure 14 is a view of the embodiment of Figure
13 with some of the componentary removed for ease of
illustration and explanation;

Figure 15 is a side view of a reader used in the

35 second embodiment of the invention; ‘

Figure 16 is a end view of the reader of Figure

15;



Figure 15 with some conponentary renoved for ease of 5 illustration and
expl anation; Figure 19 is a perspective view fromthe other side of the
reader shwar2ioorshs gure 18; Figure 20 is a perspective vi eRCafAppanes3of t he
reader of Figure 13; 10 Figure 21 is a circuit block diagram Figure 22 is
a diagramillustrating the software archiggcture according the enbodi nent
of Figure 13; Figure 23, Figure 24, Figure 25, Figure 26 and Figure 27

show a flow chart ill usg.g_?;l%%glqu_gafai g,%aﬁf SillGy o t%{g)q%é@lt tﬁlﬁﬁfs

13; Figure 28 is a circul ock diagr l'ustrating the can
t he enbodi nend5oRnA dfre 13; and Figure 29 is a schematic overview show ng

the functional modul espabukae 18" 26 SS Yo pRititrdlcyd tHY Gddifer 2
controller of Eb%ure 28. .Description of the Preferred, Enbodi nents_Figures 1

and 2 show a EtgRZGe IqeWitd FOMec CAMRMPRTRIGHF MR IRhte3Fe 1Pk
I nventi on.5 Thelduetage ideyiatd Ekplareiprn;ses an outer housing 12 which has

an inlet/outlet opening.l4. A.catch_bracket 16 _is _arranged | ow t.he

openi ng 14 for catchi ngg'éﬁarﬁollgi ﬁ& & EBrﬁaﬁ%dd’e( §’é‘eew %god'f’ gsﬁ.es)Ot&%’Et ed
fromthe devi edde0ods thid Ireladlege shyawedin Fimmee dBai | hereinafter. The
bracket 16 is pivotallygs oypl § ogté}% %q:}i . [ rtg r to
a boss section 18 whi cﬁ‘n:ég i%ngg t%etao eni % 1 @%ﬁf%#% éfrrac‘]{/ﬂ%ave a
| ongi t udi nal ¥eadexp ofn Fiiguate 3¢ CD ROM can regi ster so as support the CD

ROM when the CD ROM i s majgR@lef @1t 00 8, RPN S8k I Lkt he bracket 16.
35 The housing 10 is generally _defined @y a base section 21 a |ower

housing section 22 and &*BY5Shédsify 3 &BIHRTR 4 (INIEIAS R FPmoprttware
PCT/ AU01/ 0063architecftuse Glecoadiig e dnlgpdimelt dheFigyrdol®dj ng section

Figure 23, Figure 24, Figure 25, Figure 26 and
Figure 27 show a flow chart illustrating operation of the
15 embodimén; of Figure 13;
Figure 28 is a circuit block diagram illustrating
the controller of the embodiment of Figure 13; and
Figure 29 is a schematic overview showing the
functional modules of the processor incorporated into the
20 controller of Figure 28.

Description of the Preferred Embodiments

Figures 1 and 2 show a storage device 10 according to one
embodiment of the invention. The storage device 10

25 comprises an outer housing 12 which has an inlet/outlet
opening 14. A catch bracket 16 is arranged below the
opening 14 for catching and holding a CD ROM 100 (see
Figure 13) ejected from the device 10 as will be described
in more detail hereinafter. The bracket 16 is pivotally

30 coupled to the housing 12 and in particular to a boss
section 18 which defines the opening 14. The bracket 16
may have a longitudinal slot 20 in which the CD ROM can
register so as support the CD ROM when the CD ROM is
ejected through the opening 14 onto the bracket 16.

35
The housing 10 is generally defined by a base section 21 a

lower housing section 22 and a top housing section 24 (all



24 shown in Figure 1 includes three flat platforns 25 which provide a rest
surface so that a nunber of the devices shown in Figures 1 and 2 can be
stacked oweoalogxses 5 the other as will also be disclosed i RCENB1d&3aI |
herei nafter. The underneath surface 27 of the base section 21 can include
plurality of shallow recesses nolded in toishe underneath surface 27 which
register over the platforns 25 to facilitate stable stacking of the 10

plurality of devigasn Haﬁl BRP RGE | rb&% @Sba Fihd Séoﬁ"ﬁ&&éiﬁe' ‘IQQE'ESﬁt or

whi ch . conprises a socket connector, and ase sectlon I ncl udes
second connectér SHOWhiidh Fdsmke s’es“b?lfﬂc%ﬁ%tl?lﬁle%#%ﬁt pﬁ%tmﬁa¥5v\hen a

nunber of thewl@¢ht@rckidy & rECkfifk e W nehde @t:mﬁbéﬁeoplmeof t he
.second conne tor 30 e é&e M th the socket(i f thg?fl rst nnector 28 so
r'?ﬂ"g’ £

as to el ectri SSVEGSSo SR W AR Ghesf‘taefé]“ I‘?mbe ove
descri bed 5 n whee otthiea las aﬁmraéllsmfherdlsksldimad Bhawsre détgite 2 the

base section ZLAGldRs & ld'yalddl el UGy e Oy SUPRGRL g g ot or 32

and worm scre see Figure ase sectron 1 al S0 has nunber
of lug pairs 8gciionh 2dussey tindluds avmkialiiy sele s lilow ByceSses not or

32 and wor m SgaWedd i PEHRAHde ALARNM b 13y 30058 5 &é?ié@é‘r?’é}gé‘s‘?' ch

forms part of the base section 30 21 and |ower housing section 22
base section SPenddatfarmps Znitey %%%@%l%?ﬁ%?l“%‘ﬂb’p‘%ﬁto ®Reousel 40

(see Figure 3pilugaliehalgmddvEladd.ve to the housing 12. 35 The | ower

housi ng section 22 is of generally cylindrical configuration and defines
first part 14a of the opening 14 WO 02/097808 PCT/ AU01/00631 - 17 which
conpri ses a siThe topsissiction 24 pfexs Ehefirst ¢lmectiiousl nepmesdton wWRicHhe

remai nder of EQ&ﬁ%@@ESP%.%%JE%t connector and the base section 21

includes a second connector 30 which comprises a plurality

15 of pins so that when a number of the devices 10 are
stacked one upon the other the pins of the second
connector 30 engage with the sockets of the first
connector 28 so as to electrically connect the stacked
devices together as will be described in more detail

20 hereinafter.

As best shown in Figure 2 the base section 21 includes a
plurality of lugs 31 for supporting a motor 32 and worm
screw 33 (see Figure 3). The base section 21 also has

25 number of lug pairs 34 which support roller wheels 35 (see
Figure 3).

The motor 32 and worm screw 33 may be partly accommodated
in a boss section 35 which forms part of the base section

30 21 and lower housing section 22.

The base section 21 has an upstanding stem 38 which will
support a carousel 40 (see Figure 3) for rotation relative
to the housing 12.

35
The lower housing sectioﬂ 22 is of generally cylindrical

configuration and defines first part 1l4a of the opening 14



formed by a slit or slot 14b in the top section 24 which registers with
the portion 14a. The slot 14a can be best 5 seen in Figure 4. The | ower
section 220ana98op section 24 rmay include a pair of wall perrarotoeeEs 39 and
40 (only one of each shown in Figure 2) which define the slots 14a and

14b which formthe opening 14. 10 The basel%estion 21 and bottom section 22
may be secured together by seating the bottom section 22 onto the base

section 21 an@haehewoﬂﬁﬁ@%st WP 366 ihn glqg.etﬂﬁrury o e b Sﬁé‘er Figure

4) which pass_through nol ded bosses 45 forned on the inner "peri y of
the sections dPugdagsectiodZusiThes samaindes of the Raniay

Er ovi deg4ar %mdt:):mteheb@ea gy o stlJ&ﬂ: (i% Gth (H'Hé/ LY sﬁcwit}mmd@rzxgxﬂwm in
i gure e base secti su rint ci.rcuit, boar
schematically ?ﬁ&\ﬁ%‘ "%3* @’@ngp@p aJl‘—%o éﬁﬂe Ct SHRF 13 3R RS ReF
board cont@i nseehne :.mom'l:l.lgmlreeltlect e ds:we(n/\/rseedtmri Izmamﬂastwp kel tt o2 £
detail herein er r p d £LIfLt

BhyF iheifae % g)raq%le A ‘iﬁgg eféZ: a[e1'§§ends ?%]an The

schematical ly Gstra erence
printed circuPk mhd sthewan mthemm RAle V&mﬂi‘ecﬁeﬁlr&) therskatrs rl4a rmwed

boss 51 at thgauPR&H e ERREhellogdingAld.om section 22. The top section
24 includes a nolded boss 53 which registers with the boss 51 and i ncl udes

a second intermedi ate connector 54 for coupling with the 30 connector 51.
The second i ntmérrbaisat SeetiRer ar aﬁﬁ bt tom vsfddt:loeﬁdzzﬁnaww sadersls to

t he connect or eV| us descr he. pr| t.ed cuit 46 al so
has a | ead (FFS’F %V\:ﬁy q{ -Lt (ﬁq:ﬁ‘eo&?ri %?13&?{? 5% gure
2. 35 The bot sertient 2dn a2d aw:t‘emuplgsebdtel drwe? 4segrtei apo it hetm gt herrdws

oot ondas oo i3, (%%%h'ﬂ %%e%%% ‘% g’% regi Steﬁg%@_ﬁ;ﬂﬂ&éﬁ wpst - 18

section 22 so that t
formed on the inner periphery of the sections 21 and 22.

15 Obviously a plurality of the bosses 45 are provided around
the periphery of the device only two of which are shown in
Figure 54.

The base section 21 supports a printed circuit board

20 schematically shown by a reference 46 in Figure 4. The
printed circuit board contains the control electronics
(which will be described in more detail hereinafter) for
operating the device. An electric cable schematically
illustrated by reference 49 in Figure 2 extends from the

25 printed circuit board to an intermediate connector 50
formed in a molded boss 51 at the upper periphery of the
bottom section 22. The top section 24 includes a molded
boss 53 which registers with the boss 51 and includes a
second intermediate connector 54 for coupling with the

30 connector 51. The second intermediate connector 54 has a
wire lead 57 which extends to the connector 28 previously
described. The printed circuif board 46 also has a lead
(not shown) which extends to the connector 30 shown in
Figure 2.

35 »
The bottom section 22 and top section 24 are coupled
together by locating the top section 24 on the bottom



connectors 51 and 54 nake electrical interconnection with one another. The
top section 24 may have a plurality of holes about its | ower periphery and
t he bott owolewotiser 22 5 a plurality of stenms extendi ng upPCTATOIN6631

peri phery which locate in the holes so as to couple the sections 22 and 24
together by friction so that the sections #8n-be properly |located and
renoved from one another for maintenance if necessary. 10 The top section

12 includes asdepébti 2@ sberhat \Mﬂecrbdsesesi r51a|a'r@"llﬁﬂ"ltré/§'i§téﬂ‘1%rﬁd afné38 but
spaced fromthe_stem 38 sgs sho In order to. secur
i a?%

re
couple the hSTBPRGTSEE: e ecr‘f%lif&-'t S P g o &
(Fi gure 3) experdsnbtbert. heThEerlmEB Ste@ttﬂm §t4ema3?81mwa a vl gecw®ed in

|l ace by a nu dgg gt upglone
p Y 2 1Vhoids LBOARIRES! AR KR P Bl ! itk 4 1Y)

and then the top section n
22. 20 Fi gﬁJreaspéﬁmélﬁbreOSa%ey@c%em%&n o ditss trerinhery othigke

devi ce but orrnbaat:aelamth@rm%%tg ¥ 22 Y doipleS¥Hd Yectdhidd £ afdd Yosnd
ease of |IIustrat|ﬁgr ggart ron1thetgrall portlon of the section 24 i n
S

the vicinity t8fet mEEaFtion w0 FestdoRs fad heyRyeRrerly

el ectrical coapkhbgd amdNsehbvied feoumplontg dnvthdayifer Mhimtenm@ui®er. The
coupling neang 11 i ncl ude or conprise two different types of connector
for connectlngeﬁlﬁﬁa¥ﬁé conputer by two 30 different connection | eads. The
connectorlO1l may include an RS 232 connector which can connect with a | ead

13 (see Fi g”&ﬁegﬁa’é’r 5282300 aannGthtlac oA dlddiditly duf sf%mhﬂ(}%qf e

used so that t can be connecte conpu er
type of conneédRi ahignmengayith (’.’r@edé’é:l%ésolb“rte(fmaﬁ'@@ Gém&ﬁe;lr S&re

nounted on thgs Begkdshbwas ipr eMigRie v .desq iR aAnd RAdu i1y hodird d can
register with ﬁ hgle 13 fornedq in_the baiF QPFtIOﬂ 21 sa WO 02/097808
PCT/AU01/0063E e housing section 22 to t ousing section 24 ft
15 75 (Figure 3) extends from the stem 58 to the stem 38 and
is then secured in place by a nut 59. In order to remove
the section 24 the nut 59 is undone and then the top

section 24 can sinply be lifted off the bottom section 22.

20 Figure 3 shows the base section 21 and internal structure
of the device but omits the bottom section 22 and top
section 24 for clarity and ease of illustration (apart
from the small portion of the section 24 in the vicinity
of the stem 58).

25
The circuit board 46 also carries electrical coupling
means 11 for coupling the device 10 to a computer. The
coupling means 11 may include or comprise two different
types of connector for connecting with the computer by two

30 different connection leads. The connector 11 may include
an RS 232 connector which can connect with a lead 13 (see
Figure 9). A second connector of a different type may

. also be used so that the board 46 can be connected to the
computer by a different type of connection and lead if

35 desired or required. The connectors are mounted on the
board 46 as previously described and part of the board can

register with a hole 13 formed in the base portion 21 so



- 19 that cable can be inserted through the hole and plug into the
connector 11. The other connectors are labelled 11la and 11b in Figure 4
for ill uswoakioymsopur poses and access can be gai ned to thecTtAtonesl hol es
1la and lib also 5 forned in the base section 21 so that the appropriate
connector |eads can be inserted through thgge-holes to join with the
connectors 1la and |ib if those connectors are to be used. The different

types of conn r e rmﬁft
conmputer 10 dgﬁggdéﬁﬁhgpkgﬁegr e\ih%%g@rrgrﬁ etrh%%e user %nd eécﬂ%) J(f)n
with which the eevpeeeseom I1I1-be'I\!P§ed>thﬁ¥e copmashiayss are hakelled Bmnect

the circuit bgagdi4$ ﬁn@\lgq&ter al 18439 ﬂllersttrx%l% W ctst@slae:ﬁii dMd&s49 and
15 connectors 50 and 54 and therefore with Lead wire extends to

connector 28. c?ﬁebSoHPanﬁﬁs5°b§ﬁﬁ@bﬁ??ﬂqﬂ? hodme s %Rﬁs&?hrﬁﬁs%lgnals
transmtted t@okhedbaar dhbr balsel RRctdEia 868 aHdte tHee dpgpradr Ll | Ng
formed by the conn cto %% lla.or ,11b } gr na Q{oduceb:f the 20
controlling ngﬁPFS PEs 83‘ hga%grdlﬁ’éef T 0 "1?3?) t

connectors 30jerd ®3thother swamesticars t:ld.aotarmi 1:ld:e\mﬁ:e:im§e aonmasrons t he
devices are s Kk e ve e A, E&ghl ﬁﬁgﬂg RSy 2
first portron&gg ﬁg BE uggabrogéﬂég@troﬁmgéptégﬁﬁgr#P 49% as a
general | y curpeavigeoflifsegenitn &apgen @falcopnertd ot dFhep prompyeear on 62
whi ch curimes é@P@n&@n@‘ BRI @hae Reldlilntnidntls SICIHHN by Hifs GHOUSSpikhas

a recess central_ hole 66 which sits _on .30 the stem 38 so as to support t he
carousel 40 fBLtRoVRLFPHN then deydasodd mg-ldo Permses ousel 40 has a bottom

surface 67 which sits on the roller wheels 35 so as to al so support the

carousel 40 f rotation. car usel 0 also h an,.upp ortion 70
ChonSrh soncihe’ BeRbefor91G2T0EE 1 1D ool Hhe BARE: B8
previously exphdi pedtirkdldngf tel@qx@rmss hs.ttl'ortl'@edteardt wWidre 2 leendot t om
section 2% by.Basskegr-kNs0UaRG 52 Y Wh¥tetdry wWith 1ead wire 57

extends to connector 28. The board also connects with

0

connector 30 so that signals transmitted to the board from
the computer via the electrical coupling formed by the
connectors 11, lla or 1lb and signals produced by the

20 controlling electronics on the board 46 can also supplied
to the connectors 30 and 28 for transmission to other
devices if a number of the devices are stacked one above
the other.

25 The carousel 40 comprises a first portion 60 which in
cross section as shown in Figure 3 has a generally curved
profile defined generally by a curved upper section 62
which curves down to a more generally flat section 63.
The carousel 60 has a recess central hole 66 which sits on

30 the stem 38 so as to support the carousel 40 for rotation
in the housing 10. The carousel 40 has a bottom surface
67 which sits on the roller wheels 35 so as to also
support the carousel 40 for rotation. The carousel 40
also has an upper portion 70 which in general is a mirror

35 image of the bottom portion 60. As breviously explained
the shaft 75 joins the top section 24 to the bottom
section 22 by passing through flat portion 73 of the



WO 02/ 097808 PCT/ AU0O1/00631 - 20 section 70 and contacting flat portion
78 of the portion 70. The shaft 75 can screwinto a screw threaded hol e 39
in the stwmo389zngl t he nut 59 can be screw threaded onto PChAWIAEB1end of
the shaft 75 so as to securely hold the 5 sections 22 and 24 together. The
carousel 40 is able to rotate on the shaff,75 and a bush 77 may be |ocated
in the holes through the flat surfaces 737and 78 so as to allow rotation

of the carousel 4Q relative to the shaft 75. The  flat portions 73 and 78
may incl ude aSBFELSR 79 epdpicpntartimafilat mrazhien W hRfeLh® RIFHIRR ot her
of the flat pgoti othe Ehadtd 750 dath auet iintcs el Wtetlr Ahdddu L @I | ONs

60 and 70 of ,the. carousel,6 40 t t her. I s _best shown i.n Figure 5 the
carousel 40 hi%® 5PesS5EMH 28 taﬁ‘dggirea uh A%xtc@ﬁﬁi y F958 éﬂnﬁﬁ‘%ﬁ i %Ne

between themthepetberseadeoBEheEatiaif Thhescs pard Seaafelieshald sthox age
location for 35%3%’} Eh%n%lt%a%&fe%%ff.onsn 5ca%?Jhsbngf ’@ftisc'a%géy een

in Figure 6. be evident from consideration gures 3, and

6 the carousekohkptgephn&deg shiafital75 anst & =g |37 sy drli kncatest dge the

conpartments §ga1def tRedub® WeRN 1k 'dliFaddd WY Ghdis Mo U R dMow
sem -circular contqur (as best seen_.in Figure 3) with _a peripheral part of

a conpact di skos3tpepngiafhe canpselp s redativa s e P ifetiReen The
adj acent ribsfBd4t pogeionkl 730 ad J&sGiayodthdlud® £ pliatdiitihs®igiald ego

shows a 100 in the carqusel .ang.suppaqrted one_.of the storage

conpar t m?r?f s. W§6°$h2°8§1;8u§‘é’| %Ea'el'?a;&%alﬁ‘l Sﬁhﬁ iTVOF 2 qﬂﬁlg%laotr BT i n

each of the spacend838i ot assiekeim aedunelf) afuglhiag dde usatt idhs Tk

hol es 90 passahar9ngfbghgogél@%us§iﬁnq_ﬁ, ttotbeetqﬁrlo.usel portions 60 and 70 can
Ing t

be formed fromthe same nol e upper portion 70 can also include the
35 holes 90 which performno function in the upper portion 70. W

02/ 097808 PCTRAURL/ BR631 shown in Figure 5 the carousel 40 has a

15 plurality of radial extending ribs 84 which define between
them gaps or spaces 85. Each of the spaces 85 defines a
storage location for a CD ROM. The storage locations 85

can be most clearly seen in Figure 6.

20 As will be evident from consideration of Figures 3, 5 and
6 the carousel 40 defines a plurality of radially
extending storage compartments 85 defined between the ribs
84 which are of generally semi-circular contour (as best
seen in Figure 3) with a peripheral part of a compact disc

25 Dbeing able to be supported in the space 85 between
adjacent ribs 84. Figure 10 to be described in more
detail hereinafter shows a CD ROM 100 in the carousel 40

and supported in one of the storage compartments.

30 The carousel 40 has a plurality of openings or holes 90 in
each of the spaces 85 in the lower portion 60 of the
carousel 40. The holes 90 pass through bottom 67. Since
the carousel portions 60 and 70 can be formed from the
same molding the upper portion 70 can also include the

35 holes 90 which perform no function in the upper portion
70.



- 21 Munted in the stem 38 of the base section 21 is a solenoid 92 which
has a plunger 94. A pivotally nounted |ever 96 is pivoted on a boss 97 in
t he base woemRiogs021 on a pivot pin 98. An upwardly proj e®CIrgopoes399
supports 5 the lever 96 in the position shown in Figure 3. Wen it 1is
desired to eject a CD ROMfromthe storageygonpartnent 84 the solenoid 92
Is activated to push the pl unger 94 so that the pI unger cont acts arm 101

of the | ever ﬂgunzg'd %&t—%ﬁ% e I gV t%% tb%s% elr&_% hroug t| on of

arrow C 10 in ure es contact arm oIe 90 so
as to contact spﬂten@@daﬁé pvtnswht h@sca eJungen (94 . stAomgeotaildmmqmed

through the 0@89&5}99%4:@:” ivoked B2 LirELh7lan Hie RO \GedigNdNen

storage conpartnent to e outlet opening 14 by rolling on the surface 65
bet ween 15 th@ PFHQtBElnA§8bestM‘sH@W?'rldﬂ-YFP@’l&’rjécéﬂt%%‘th%?ce?‘@% a

sli ghé L I @hl ahel ttée}e%%e];l E.nFtt%'éVG %o%wi@_h \Whicwh tihe EGJaul xw? 4. r@tﬂen/\/;]iaﬂ
pusne yte_l e ril.se a a 1 I N ecure ocatl n t he in
D orany | CohBLlerdreal B8 RiBSE o STRADN GHom Shes T QRASE BAL LSRRt 0,
pushes t he CDsit thengsliemodid 92t He Gotujyadredt udq@uslse:hesiﬁthgdmemccan

then roll do I ght |y i ' rfac Mofql tod hr t he
openi ng 14 |\A@P%£ g?ac hﬂgf%n%% ?A %cg‘n ﬁ'gtr:tl' g# Q:I%£ f)le%qteqﬁegné byqlgkg'}ser
and pl aced imausep thaddevelr §6ckepmimotsdn e mqm afhampwsh 25

be run ory glat §,CgR hg Ml %@.‘%hoﬁu%scgong&%tcirﬁpsﬁiz 4p Rasr-cudt Hb1e!0

connected about 1tS periphery whi Is nol ded at a separate unit and is

connected to PReSPeR&i ﬁd’eF°&FaFﬁet@§r(95’séln G""&}h ek FuBeL APt her
sui tabl e fashgeBradgle c&mrkmnl&a&m@tﬂgwm op#tiding ot larld Ao whd t S

ouLer_Pert PReLLLEN G SIS pLle P o L RS LGN €

dependi ng sl i ghel pusjeate dpeming Ilugbyihbll’i&gﬁtsarslﬁm surfidve 650 dataaien

view of Hﬁ? C@£8u§35s4%4'n As best shown in Figure 3 the surface 65 has
a slight rise labelled 65a in Figure 3 over which the CD
will roll when pushed by the pin 102. The rise 65a
assists in securely locating the CD in a storage
compartment so that it cannot roll out and when the pin

20 102 pushes the CD it tends to roll the CD up over the rise

65a so the CD can then roll down slightly inclined surface
portion 65b and out through the opening 14 in the bracket
16. The CD can then simply be taken by a user and placed
in a CD reader of a computer so that program on the CD can

25 be run or data can be written on the CD.

The carousel 40 has a ring 110 connected about its
periphery which is molded at a separate unit and is
connected to the remainder of the carousel 40 by screws or
30 any other suitable fashion. The ring 110 has peripheral
gear teeth 112 about its outer periphery which can engage
the worm screw 33 to enable rotation of the carousel to
take place. The ring 110 also has a first set of
depending slightly spaced apart lugs 114.
35
As shown in the underneath view of the carousel 40 in

Figure 7 a concentric set of downwardly projecting lugs



Figure 7 a concentric set of downwardly projecting |lugs WO 02/ 097808

PCT/ AU01/ 00631 - 22 116 are al so provided and which are arranged i nwardly
of .the IwQ920974808 As best shown in Figure 9 when the caroRs#lATID0IES1 mOUNt ed
5 on the stem38 the first set of circunferential extending |ugs 114 pass
through a first photo interrupter 118 nounggd-on the circuit board 46. The
| ugs 116 pass through a second photo interrupter 120 al so nounted on the

circuit board : e ersl . el I esg a
Singl'e pin 123 0neeh SAEECEEENISRY, Und WhITH RS astholhd RSN G0
singl e pin 122hesludgsodildg pin which enables the carousel 40 to return to

a hone position which can be detected when the pin 122 breaks the |ight

beam supplied_by_the photo interrupter 124 to _thereby 15 return the
carousel to aPRoRESHoSPOrEn iR FEuE® Ohahem, the marafsgled s maunrteshot o

interruptey iag. thie sﬁ%hl aB k:ﬁg £i ke tWEeth dﬂzﬁ.ﬁdiﬁm%h 0 ﬁﬂ'l%lp@iﬂénding

i nterrupter ang .t he | ug i_ch..pass rough .t he ot 0

i nt errupter 1%Bg§r g'lél PFel ?—,hgepgg] ap%ﬁegmpﬁ}?t&g‘nm ejggltjlaprovi de for
i ncreased senmbuntiedy onf theasuirendnt boardhd §osiTheoluwys (16 qasmisel 40.
Thus, the re Lan i a d | Of

I nterrupters ?[ggwgﬁr f\é\%e%sgngo%g& or g’%&%‘%g’?&éﬁ 'tihezaogaétlhsg ﬁ&}s}%’f% r?grl btelﬁveen
adj acent | ugscirgudt boardedfuse The umdensiclendds afertdn wanaideled by t he
phot o i ntey ruplees chiieand L4Qg1knpAndand QHits tﬂﬂ’ss’é@%f@i%h Cgt htgiﬂ!ﬁ e

1, the storage, 30 device is coupled to a conputer, such as PC_by 1 .
el ectrical coBPPERgiBSRFEUPESE 124hi AR SinKe MThtlER orF a homing Bin

board 46. As whe\ehoahm?%nth@nedrUm@elcqtqolﬂdﬁg:efwﬁwaid an #ibh@%éiﬂfidtde
two or nore copnnectors .for, receiving a RS connegt or_Qqt her, type_.q
connector 35 Wﬁi"g Ea3% bE éi&'jﬁlcg‘&dt Eﬂltel’i’etg'@ R ﬁ@%&ﬁ’le q’ﬁ%b&ﬁ\é'ﬁq}fﬁa user
Wi shes to stobeam Ebppiliekdebyt thegehddo datExrupter 124 to thereby

15 return the carousel to a home position at which the pin

122 registers with the photo interrupter 124.

The set of lugs 114 which pass through the photo
interrupter 118 and the lugs 116 which pass through the

20 photo interrupter 120 are slightly out of phase with one
another and provide for increased sensitivity of
measurement of the position of the carousel 40. Thus, the
resolution which can be detected by the pair of photo
interrupters 118 and 120 is considerably better than the

25 spacing between adjacent lugs 114 or 116 because of the
two measurements provided by the photo interrupters 118
and 120.

In order to use the embodiment of Figure 1, the storage

30 device is coupled to a computer such as PC by the
electrical coupling connection 11 which is also mounted on
the circuit board 46. As previously mentioned the
coupling connection 11 can include two or more connectors
for receiving a RS connector or other type of connector

35 which can be coupled to the PC by the cable 13. When the
user wishes to store a CD in the storage device 10,

software relating to storage application is first loaded



software relating to storage application is first |oaded WO 02/ 097808

PCT/ AU01/ 00631 23 into the PC. This will act as the interface between the
user and wbe2demige 10 to manage the installation of CD PoFsAlLONOed3IE
storage device, their location and retrieval. The user inputs data
relating to the CD such as a short 5 nane §§ Lhe CD or subject matter of
the CD into the corrputer and that data is stored The conputer then

controls the a i ce C C rc an t he .,pri nt ed
circui-t boar diﬁgat g?‘?o g:te t escg'rlig‘ﬁ's%]g (?%b olal vter#latc{é/ bcﬁ e @?ﬁ 32
and wor m scr ews88 @ahdckhes deyice éﬁg&gemmagﬂ ttthet hmsjm’lrlai'a&m qf_LZCIEO t hat

carousel 40 L8nLOial eflel %tQE:'aBQ ﬁ'&v‘i@%tyti{e(lrza%: R %r}jh
e rough the

alignment with the opening ) can then | nsert

openi ng i nto Th&t u§esr &@E“té‘oﬁ‘&&lat FF@lthatlﬂSfe %rﬁ%lqrbrsuﬂh @4 12 rshagiber t he
position B OhahBeogatbéseD 42 gubjeicthaiatied’ of e id¥ GHE it I N a

menory in the co “%Dtti?%%lg I n.the CII’ |t oard 46 or supply to the
PC for storag8™ B\HgﬁﬁeF alapds Stor iFTFEERT hge
conpart ment i aohheodanmehenatoeage\ewrice it dxasweedzlia) dcﬁﬂﬂicﬂ. aippoditory ar
CD ROM 20 the_us er gar r e se
I nput into thgﬂP thgglgllgtﬁtgi ﬁ%ﬁggﬁ F’ r(?f l&t%ﬁl% CE% h%n S a\%\i qsoeof 4{cy)\llund
in the nmenoryb¥ndrhiwipg sheodriveemotozuid2 leed ot avkevha X ovitiradi |ismg

el ectronigs ofp EH&a&bh%H'tt witnehle GRLA @ ddih GAPURS et tc%. U e 25

storage conpartnment which-stores that.CD,into.registry wth e openi ng
14. \When the &8r sagérceéotgt Bydngt aph@qummq%&mmttwtscﬁ%wtw 92 is

operated so aalignmeauseuthetabuagem% @ .pi wele TdiﬁﬂdM/%’a:QQ:Héh e
direction of arrow C s@ t hat a%gs 102 sses t hr g eni ng 90,
& ;:f}gaﬁe,ﬁ

contacts the tBPPRtEHe PE?B?& oF§ %oll's the CD out
of the storageomparpachtrent Thier coglurblidecrpm mgl 114 rentembere Hiren ot tlon

The CD can thgp PRBLELYS2A! RRCUnRY il ts ¥t YlIRe i rmation in a
memory in the control electronics in the circuit board 46
or supply to the PC for storage. Another CD ROM can be
stored in a different storage compartment in the same
manner. When it is desired to locate a particular CD ROM

20 the user can either type into a keyboard of the PC or
otherwise input into the PC the identifving title of the
CD ROM. This will be found in the memory in the PC or on
the circuit board 46 and the controlling electronics on
the circuit 46 will rotate the carousel 40 to bring the

25 storage compartment which. stores that CD into registry
with the opening 14. When the carousel 40 stops at the
required location the solenoid 92 is operated so as to
cause the plunger 94 to pivot the lever 96 in the
direction of arrow C so that arm 102 passes through

30 opening 90, contacts the CD in the respective storage
compartment and rolls the CD out of the storage
compartment through the opening 14 into the bracket 16.
The CD can then be merely gripped by the user and inserted
into the CD reader of the user’s PC. Alternatively,

35 rather than the user typing information into the kevboard,
the PC could merely display an icon relating to that piece

of software which can be clicked on by the user to



into the CD reader of the user's PC. Alternatively, 35 rather than the user
typing information into the keyboard, the PC could nerely display an icon
rel ati ng wo oehersopi ece of software which can be clicked eeTUothe3user to
WO 02/ 097808 PCT/ AU0O1/00631 - 24 identify the software and operate the
carousel 40 to supply the required CD threggh the outlet 14 in the
abovenenti oned manner. 5 The vvaII structures 39 (which appear bel ow the

Materruptor 1YOPTILEg,CHR SRFERYel bl ERbat ik Tty 4B R0 1) e
the CDis ej esupglmtbeoveaylraﬂ Chditdaougle ttier qubd «8D MHasitbdde properly

ej ected by thgplfeRibftionBd f¥Ehe?6. The photo interrupter 140/141 is
connected to the printed circuit board by an electrical cable which

extends around the periphery of the bottom section 22. Mst preferably the
photo int e rupherwaid/ stiucturesated (whildhe apldars Wdldw! ithe3%a1L t he bottom

section 15 so.it s not ssary tq.provi electrl al |nt cqQnnecti on
bet ween t he sﬁ’éﬂ“ﬁhuﬁfsaﬁ‘ g‘(?f"?"o%rnz%lgﬁre S@ Hﬁg“ﬁﬁ%ﬁ
conduct or 140phdéto YhterrepeeenddO/d4m gﬂum:hl(de/uucnﬂs sh@m; pmsmhsg‘rat iC

block = 20 di agfx%{élhgix 311 Sbfgl‘ih%;h‘ﬂa%e# ‘M&boar ég%%«{elhe tocg%%\ﬁltéé ng

el ectronics for devi e circult i ncludes ral
processi ng ungn i8dightikn thaesheh€Ds bagndieero Prareriiys eldntadhtyr G

whi ch i n qtaur ”egd&iﬂ@ﬁ §8GeW0i@, S CHaW ﬁot@%zﬁ%ﬂﬁﬁ@éﬂoﬂﬂrﬁ 318, 120 25
and 124 al so couple tgQ processor /150._ The photo interrupter 140/141 for

sensi ng the CEPpREsked; kpotbe Pﬁ‘éntﬁﬂeﬁl’-l‘?g’uﬂ: HoaF & hyp1ads leqhrsical
processor. Fi gdbgelwhibb\extendecaroutid ¢hd Iifé:ﬁﬂﬂfeaiy REE aﬂfé Wottom 30

the m croprocess 15 Th mcro roce 50 _i.n¢l ude rrber
Functi onal moRRFELoRs Il | BREE BEBERRELIS) She Ahetsia e h (A8 e
via the conngést ibocéﬂ:edndnt secireld smalmltns:feessmlmmhmmmmm section

15 s0 it is not necessary to provide electrical

interconnection between the section 22 and section 21 in

order to operate the photo conductor 140/141.

With reference to Figure 10 which shows a schematic block
20 diagram of the circuit board 46 which carries the
controlling electronics for the device 10. The circuit
board 46 includes a central processing unit 150 which
drives the solenoid 92 and also the motor 32 which in turn
drives the worm screw 33. The photo interrupters 118, 120
25 and 124 also couple to processor 150. The photo
interrupter 140/141 for sensing the CD passes through the

opening 14 also couples to the processor.

Figure 12 shows an over view of the operating software of
30 the microprocessor 150. The microprocessor 150 includes a

number of functional modules as follows.

USD.AMS 151 which communicates with the PC via the
connector 11 and therefore establishes a communication

35 with the PC so that data can be sent by the COMMS.ASM unit
152 and also enable setting of flags when commands are

received. The COMMS.ASM unit 152 transmits and receives



35 with the PC so that data can be sent by the COMWB. ASM unit 152 and al so
enabl e setting of flags when commands are received. The COWS. ASM unit 152
transm t swand/oymeei ves WO 02/ 097808 PCT/ AUO1/ 00631 - 25 ppack®isosi data
bet ween stacked devices 10. This unit handl es conmands received fromthe
USB unit 151 and sends status packets rece2bved from other storage devices
10 in the stack array and also sets flags to control the 5 UART. ASM unit

153. The UARTp ASRetB! brladteOiRittedl Ihaldied GVAREL1D .28 miids hifor
supplying data tqo_other storage units 10 which ma% contain the

] CD ROM
which is requPrBdles cramzndssisgeivedriemoibs Rt 1531 jaad GisRds ed
to CTRL. AVS ugBthti#sdpadfietis Geridifled Froathed dtirapy @dlceandlo in

determnes th current position of the carqusel fromdata.received from
Lhe 128. AVS uRPE ESESFTAETRT AR RIFSSEE, MR 5 COME UniL55 pr ovi des
i nformati dn f UBRICL ASMphotic 153i.nt Sheu PART .8215s amikl 8 530 ck@ lasd whidh lzte t 0
provi de data ' t Q gt | td f r el e@%gg roa
CD has been sﬁ%@é%%?%%ls %es' Ieg%t&ggﬁ %P%ﬁgﬁgqggrﬁ%% 15?3 |g1lsj%e %%ows a
nunmber of theunﬁFSslﬂowéti 8@Yo FOndisd e the) Chh®OM wdyidhn dshineaviixed et
two arrays Al pandcAQsakq.provided. Each of the arrays conprises four units
10 which interconnect together via the connectors 28 and 30 as previously

descri bed. Each array Al and A2 is connected to a USB hub 160 which in

turn connext sThe BOMES.20@ ukfitonse d advmiledtedisrd GTRL SWAYartan 1m
directly connﬁctgg(d to thﬁgPC 200-wi t hqut .t he need. f.or tél]%le ub_160. he PC

200 or the hulf®t CONEENE Y SIS | ettﬁ)et tcc?lﬁoutfee\% & AT W A
and A2. Howevenrreht POsi®Gcar ofhihel CRromsed iz aomizdst etedeitvedarframe of

the devices 1 3 inaéﬁe 1y sl f rr;ﬂg used
the operati ngggfstq'ézr?]' e#%lt@%ﬁﬁdqgh%eﬁlg a:tl'csc?e S axgara??%tﬁ%zrar ag(%, Wil |
det er mi ne whi &he yRithd 5§ Papyideshdafopmadiomy faare ihee ph®tshi ch houses

15 interrupter sensor 118 to 122 and 140/141 to provide data
relating to the position of the carousel and also whether

a CD has been successfully ejected through the opening 14.

Figure 12 shows a number of the units 10 stacked one above

20 the other in this embodiment two arrays Al and A2 are
provided. Each of the arrays comprises four units 10
which interconnect together via the connectors 28 and 30
as previously described. Each array Al and A2 is
connected to a USB hub 160 which in turn connects to PC

25 200. If only array Al is used the array can be directly
connected to the PC 200 -without the need for the hub 160.
The PC 200 or the hub 160 is connected into the bottom
device 10 of each arrow Al and A2. However, the PC 200 or
hub 160 could be connected into any one of the devices 10

30 in the arrays Al and A2.

If arrays Al and A2 are used the operating system, when it
is desired to access a particular CD, will determine which
of the arrays Al has the storage device 10 which houses

35 the CD and which of the devices 10 actually houses the CD.
Data from the PC 200 will be forwarded to all of the

devices 10 however the controller in each of the devices



35 the CD and which of the devices 10 actually houses the CD. Data from
the PC 200 will be forwarded to all of the devices 10 however the

control | ewoiop/ogmer of the devices WD 02/ 097808 PCT/ AUO1/ 0@E3MAUM/0@B1 W | |
determ ne whether the information and ejection relates to a storage
conpartnent in that device. The device Lngghich the CDis stored can be
controlled by its controller on circuit board 46 to cause the lever 96 to

be 5 oper at ed by, t g, 8ok gual 92l Lhal e Ge 0, Q6] eetodiie, OD after

the car ousel 26 een rota presen require conpaf%nent at
the outl et opwrilagessteoat sEorags c@pma;p:mame :d:a\nha; HevireaccdBwed and

the correct CReb3ceChifiCldd By tHie dr\e 16r @Qmiﬁeatd&&gl 0t Gly Upder

the 10 control of the PC 200 and the circuit boards 46 wl ass data
through all ofopk&cdderced sdxchithdosrscid6 Ha £augs |the IJfﬁiVedT 196ftq Hee

devi ces 105t OokBeWteRabyOther solRHoEaes o2 anlaind Hevilte AT dd Bjddt/Sthe
allowing the USB _hub 160 or port f%)? t he PC 200 toegfﬁ connected tqQ any

one 15 of theCBeBEfLEE P Faprdsglh Resm Fotateq, %R PressnF P%how a
second enbodi reguiekdt kemparimenitortwitheh cutdetp @pairding sl e tieadathevhi ch

can read or n f 0 be
accessed wit h%%lf&g %géggr dl%%‘:gngw %oq'r""'e%%{/cge%?% %&% ;Lreoor(n%%t%qécéaw%e 10
and place it ieriegtteneb&Dth@ad@Ner 9% .- cSepunuricatjon myateaad tynster the
described;d n LRGeeBA! b2 tﬁ@b@@ @%t and® tHE dﬁ@xﬁaé bddad 46 waler

nuneral s. The operation device in"Figure 13 insofar as it re ates

to the storagetsf tbreBgi’Oﬁlé-nd’feJt@& idgvigres; 18 impdhen rahasgk + hd™hisheni ng
14. is exact!|witheagader aglll bF tRsSdeviieds nd o e vHaed ent. 30 in

this enbodi nent a reader 21Q is forned inteqral t.he casi tion 22
o ot aona T BerReBiath, Tdes ot TY st Stk e, S e 3B 0
or bolts (not hehowdp. or port from the PC 200 to be connected to any one

15 of the devices 10 in the arrays of stacks.

Figures 13 and 14 show a second embodiment of the
invention which incorporates its own reader which can read
or write onto a CD ROM and therefore enable the CD ROM to
20 be accessed without the user having to remove the CD ROM
from the device 10 and place it into the CD reader of a

computer.

Like parts to those described in the earlier embodiment
25 are indicated by like reference. numerals. The operation
of the device in Figure 13 insofar as it relates to the
storage of a CD 100 and ejection of a CD 100 through the
. opening 1l4.is exactly the same as that described in the
earlier embodiment.
30
In this embodiment a reader 210 is formed integral with
the casing section 22 or attached to the casing section 22
by suitable fasteners such as screws or bolts (not shown).
The reader 210 has an outer housing 212. The housing 212
35 has a first entry opening 213 which may simply comprise an
open end of the reader 210 which connects to the

peripheral wall of the device 10 covering the opening 14.



The reader 210 has an outer housing 212. The housing 212 35 has a first
entry opening 213 which may sinply conprise an open end of the reader 210
whi ch corweor®I1e8 t he peripheral wall of the device 10 ce¢arAtegoedie

openi ng 14. WD 02/ 097808 PCT/ AU0O1/ 00631 - 27 A second access opening 214
Is linearly arranged wwth respect to the gpening 213 and opening 14. Thus,
a CD 100 (for exanple that marked 100') can be 5 inserted through the

openi ng 214, re 0 o t t 1 . openi ng
213 and openi %gg%fog‘ldn{% %c%%gsdgp%%fiﬁ ag%%%%?fﬁén{%&@%%ngﬁ%&n by the
CD 100 in Fi gespety. tthdheD anening 2108 iand wprming 14-the circuit board
46 within the device 10 so the reader 210 10 can be controlled by the
circuit board 10 and al so data can be transmtted to and fromthe CD
reader 10 for TRYSpl AcSA PG e SRR thamfrered b0 ) gasbas to 19
é_how t he \%J Le.&héféﬁrtw w%ﬁgu s o%&i:ﬁélgzmhpergalizg%g%é@&@rtmﬁb hose
i gur es. th_r ence to res t.0 t he ade .inc es a
floor 221. A é‘&%p%?‘ﬁnz?éséﬁ‘%ﬂ%?‘i}ﬁjkbrt&ﬁ WIHY I"i%{fl?fb‘ﬁ R tarries
stationery supntot oties o2 Ehe? Gtwrage conpastreritoad b ngs nehalm dbg ctRéd5api n
t he manner inGh z1.S : | ' | I vot y
coupl ed on awg'io\(?otlhplF\r%Elgfg\?h%h Illﬁlsé ﬁﬁ%‘%ﬁédé %1612%%0%%%%%? i%%-%#£a
frame 243 whi chrcudst boand &G rpidiuin the deaticd rifesQ4dhe areaient21@ t he

directiom@f daubhe 2enisriadigwWie idifddil Godra [ {1@MADGLDAS 4R Shown
and marked with the reference 243 in Fli_?ure 16 to the position shown by

ref erence 243canThe tramsmibied, tq and fxomithe FRarader 1¢EP%rite head
in a manner wapphicatkeivtarthe @i ddmduted Deo described in detail
herein. A read 30 or read/wite head manufactured by Phillips NV is used in
the preferred enbodi nent and the frane 243 in which the head is |located is
made by Acer. Figerkbsat® 248 lGarshoys tthe N ared’idr vl 2 hanit | frastizesupport

di sc 246 f@iCQeWEEane will now be made to those Figures.

With reference to Figures 15 to 19 the CD reader 210
includes a flooxr 221. A support 216 extends upwardly from
the floor 212 and carries stationery support disc 215
20 which carries a floating metal disc 215a in the manner
which is well known. A reader/writer unit 241 is
pivotally coupled on a pivot pin 242 which is connected to
a bottom portion of a frame 243 which locates in a bracket
244. The frame 243 can pivot in the direction of double
25 .. headed arrow F in Figure 15 from the position shown and
marked with the reference 243 in Figure 16 to the position
shown by reference 243’. The frame 243 carries a reading
head or .a read/write head in a manner which is known and
therefore will not be described in detail herein. A read
30 or read/write head manufactured by Phillips NV is used in
the preferred embodiment and the frame 243 in which the
head is located is made by Acer. The frame 243 carries a
motor 245 which drives a support disc 246 which will
engage a CD so as to spin the CD so that CD can be read by
35 the read head or written onto by the read/write head. A
rear frame plate 249 is connected to the floor 221 and

carries a pair of frame arms 250 (only partially shown in



engage a CD so as to spin the CD so that CD can be read by 35 the read head
or witten onto by the read/wite head. A rear franme plate 249 is

connect edwD®209m808 | oor 221 and carries a pair of franme aPcs/AABdo¢an! y
partially shown in WO 02/097808 PCT/ AU01/00631 - 28 Figure 18 for ease of
illustration). Plates 252 are connected onpgi Lher side of the frame 243
and support a cross-frane nenber 245. The cross franme 5 nenber 245 has a

pair of upsta?,dl n%ycllg ralela?sGZ%Jf ﬂg_%q:r(raq:tq_rtrpons of the clanp rails 251

can be connec Gt e cross own). Optical sensors 259
and 260 are |ocated on the clanp rails 251 or on the cross bar (not

shown) bet Wee@lgleasgwstée drdl Icorarekd 154 ggﬁt&@ﬂélﬂ #hémafrm; OfarfD into

the reader 210. The sensors 259 an may be oto Interrupters of the
type previ ousP—?d FUPPOIe @ SRPSA1Graine aeRker v?rf-gﬁ HEheCFURRF doranet | y

sihts in the fft@ﬂ%e%%@ﬁaﬁﬂ}a iﬁalrxegiiﬁsﬁﬁétd&l&ﬂ%d rtﬁl.?ﬁﬁcraﬂ%gzﬂfurtherd |
phot o interrupter sc ema_tlca | ustr at ereregnce I S rovi ae
£inf abe e ¢ &

for detecting PREVeR® Go-Fm £ 72D RE (FPRIHD F¥r age
unit 10, and a furlthefrurdﬁws at o(riod extrowpi)er et | osndors | 2565 tamd ed

by reference i LV f r et g v, he
openi ng 214 o%ggoa?ﬁgl(r%eda f%b.t pﬁ%%%'lg %%%E O%\Acllgﬂﬂ1:3‘-f] |%Pué%¥%3}
support ed abodaott B@Oﬁmén@memdﬂmaguidﬁ cwricks 251 foif cdeteeting nner
edge 272 Thﬁokr@ﬁ%hte‘éﬁe c@%dbaf e tﬁher %&'@713 210'¢ PR & M0 has

two S-shaped. slots 274 which are parallel wth respect to one another and

arranged at tRBIoERIsMey heh@hoko tiRtenrarters) offdhe reyre Previoushnect ed
to the plated2éeriyed Rnd 3 IMiddt 2AGaRe widd tHe @i 0L 60 2ckerot TPt Or 285

LTSN TN e R
t he notor 28524i6s operfanh:ﬂ:(hdm@rgﬂm iZermiptieas schemdtvicdlikey rack in the
15 illustrated by reference 262 is provided for detecting
movement of the CD 100 into the reader 210 from the
storage unit 10, and a still further photo interrupter
schematically illustrated by reference 263 is provided for
detecting movement of the CD through the opening 214 of
20 the reader 210.

A plate 270 (best shown in Figure 20) is supported above
the frame 243 and has a cutout 271 which has a inner edge
272. The inner edge 272 carries a rack 273. The plate
25 270 also has two S-shaped slots 274 which are parallel
with respect to one another and arranged at the opposite
ends of the plate 270. The frame 243 is connected to the
plate 270 by pins 280 which engage with the slots 274. A
motor 285 is mounted on rear wall 249 and has an output
30 shaft 286 which carries a gear 287. The gear 287 engages
the rack 273 on the plate 270 so that when the motor 285
is operated the gear 287 rotates to drive the rack in the
direction of double headed arrow G in Figures 15 and 20.
To support movement of the plate 270 in the direction of
35 arrow G the plate 270 is mounted onto a beam 288 (see
Figure 19) which locates in brackets 289 on the rear of
the wall 249. The wall 249 has a slot through which the



direction of double headed arrow Gin Figures 15 and 20. To support
novenent of the plate 270 in the direction of 35 arrow Gthe plate 270 is
nount ed owbDe2m918elam 288 (see Figure 19) which | ocates i nPoTadioene3289 on
the rear of the wall 249. The wall 249 has a slot through which the WO
02/ 097808 PCT/ AU01/00631 - 29 plate 270 gajects so that it can engage
with the beam 288. Thus, the beam 288 can slide in the brackets 289 so

that th | at ' f
(hat the pl ate12(Q bapoHBBgLLed LR chiecat BUNCURRAJH S il Bofhe” ©
(Figures 15 aR8820) Thhs,pthg beem\B88&h cane sddAse dbe $hiep bragketsa @B NEP ri de

in the slots ggdefefm %ﬁﬁtg(@'ﬂ)' 94 sa?%%tea g8 n ! QRiedSnicha Oty
end of the slots 274. hi s causes e pins to nove in the direction of

arrow J in FRgEPEtiOnseLtt RETPFaffe 243 is caused to pivot about pivot pin
242 so thag the pI ate 243 together with the read/wite head and notor 245

d di 246 f, 243 .f i h b
orerence 243uhas TBETPYaFe 280 5 MEvBAsirl Shs RO by Ford: SREE™
t hi s position(Fhgukeand5248d 200otke pinsr @80t Whichamre pugineced 3o t hat a
Then_t e o obng RUBRE: 208 M98 LRO cnd 390650 27 f&% TRBAIRD ST 20

When t he notor §8§|s r ot at irection |ate 270 i s
driven in t heshHpyacinoFigppesizOe tQP\TP@i\ﬂ/Sch@o Oﬂ'—h'@tr el mfns!'-hEB@lPlt(fe 274 + he

slots 274 packnig tcaeseeoszhte' gﬁn%hewwmbﬁyeﬁlgturt@léw&d@slw Il er 243
from the position marked In _Figure 16 .back the position 25 243 to

effectively réPeBigurRe ZQDSPOGheTI‘:ré'aﬁ‘So@é%ésscﬁaH&?dst%ét’tYPé‘

supports the phidse ﬁﬁ 2f4c2r sbl hiadl tmevgrxeutb arads cwmshem wdithngHeovenent
of the frame 24

é’ |o al o I;],d g%r Lirst r 300%%scr| tion
needs be gi vefi®? h?é'rf'é?gd ad" frl ngf %% &8C01Td "For't er
the frame 243 from the position shown by reference 243 1n
15 Figure 16 to the position shown by reference 243’. 1In
this position the frame 243 is moved towards the clamp
posts 251 so that a CD is securely clamped between the

disc 246 and the clamp posts 251.

20 When the motor 285 is rotated in the opposite direction
the plate 270 is driven in the direction opposite arrow H
so that the pins 280 ride in the slots 274 back to the
position shown in Figure 20 to pivot the plate 243 from
the position marked 243’ in Figure 16 back the position

25 243 to effectively release the CD 100.

The above described structure which supports the f£rame 243
for pivotal movement and causes pivoting movement of the
frame 243 is conventional and therefore no further

30 description needs be given.

The reader 210 has a first roller 291 and a second roller
292 which are supported between bottom arms 250 fixed to
the rear wall 249 and similar arms (not shown fixed at the
35 tope of the plate 249). The rollers 291 carry gears 293
and 294 which mesh with worm drives 295 and 296 provided
on the output shaft of motors 297 and 298. The motors 297



292 which are supported between bottomarns 250 fixed to the rear wall 249
and simlar arns (not shown fixed at the 35 tope of the plate 249). The
rollers 290 0ca9i8y8 gears 293 and 294 whi ch mesh wi t h wor mpdTiAt®s/0&35 and
296 provided on the output shaft of notors 297 and 298. The nmotors 297 WO
02/ 097808 PCT/ AU01/ 00631 - 30 and 298 arggfixed onto the rear wall 249.
When the reader 210 is in the standby position waiting for a CD 100 the

frame 243 in th ition S ILn _FLaure 1 in this position the
clanp arns 25?“%1?%% é!rr% ]fl%%%g %%Iw% {t%ee ?%%rﬂaw?ii} %ywt'he pl ates 252 and the
cross frame nenber 245, are noved away fromthe rollers 291 and 292 so

that a space ﬁﬁgﬁt gnkeluear, 9hbehs 431 eald 2A0ARd g8 e AR Ny 2R

which is generally 1n alignment with the 10 openings 14, 213 and 2I4. \Wen
the CD 100 isai ARetPldthehfsage SfénilRg thes Dosition 2y sthorrp it FIFHD

inter [ upt eJt ﬁﬁf.detﬁcithétbg%ggrﬂ:&bpoftheg e atlp &&%s:mesvﬁiraszil43ra1t@_ rfi_af’ézito16
operate so that fra i i voted into t osifiqgn in Figure :
This noves tH&t I&H‘E %('5?{“? fé% ?’é’w& sptlﬁé:etsolr%%g?sa ffi"eszqsos % t he
CD bet ween t hmembefp2d8s5t azel mawed herayo firems th2 kodrider20 29 IMagidh-292 tsxhes
299 and 299a | gc on_.: I 0st ost
are in the 20@¥1§FI§ %F?%g:gd%f)%'tssitE io%ﬁ%gt}%egﬁ]?gﬁ'%%h%y%a\rgﬁéphéegbecﬁql%gﬁﬁget ween
t he posts 25l1ciaupt bersoR5dr whigh izogemexadilyr dn aliicrment acithydthal to

provide & i 988bntAgkNe4C0BUROlngela@t,r onics on the board 46 to show that
the CD is clanped getween the post 251 and the rollers 291 and 292. The 25

notors 297 and.298 can then be driven to rotate the rollers 291 and 292 so
that the CD whheh kae keenovarigalingeritede thedbugt OriSHAOR1ALbf THE awn

110 Lhe, OO 1 eader o, bt LIS O AL e SIS P, UG
peri phery of the CD afd traugeisetitenamotioat 28%e tD offiaties sxorohedt |frdnprat ed
wi thin thﬁsreﬁﬂgriE“pEQ%t%%§EHE@“éH% position 243 in Figure 16. This
moves the clamp posts 251 towards the rollers 291, 292 to
clamp the CD between the clamp post 251 and the rollerxs
291 and 292. Micro-switches 299 and 299a are located on
the clamp posts 251 and when the clamp post are in the
20 fully closed position at which they clamp the CD 100
between the posts 251 and the rollers 291, 292 the micro-
switch is activated to provide a signal to the control
electronics on the board 46 to show that the CD is clamped
between the post 251 and the rollers 291 and 292. The
25 motors 297 and 298 can then be driven to rotate the
rollers 291 and 292 so that the CD which has been manually
inserted into opening 214 is drawn into the CD reader so
that the CD registers with the support disc 246 coupled to
the motor 245. The photo interrupters 259 and 260 detect
30 the periphery of the CD 100 to determine that the CD 100
is correctly located within the reader in the position in
Figure 15. In this position the CD 100 is correctly
located so that it can engage on the support disc 246.
The rollers 291 and 292 can be rotated in either direction
35 about their longitudinal axis so that the CD 100 can be
moved back and forward in the direction of double headed

arrow G so as to locate properly in the reader is



Figure 15. in this position the CD 100 is correctly |located so that it can
engage on the support disc 246. The rollers 291 and 292 can be rotated in
ei t her diweariogrs08 35 about their |ongitudinal axis so thaPCrhawoCMeO0 can
be noved back and forward in the direction of double headed arrow G so as
to |locate properly in the reader is WO 02/997808 PCT/ AU01/ 00631 - 31
necessary. V\hen t he photo interrupters 259 and 260 register that the CDis

correctly | ocg g Egg?,ngw%e 3 s h%(i:tl qﬁ:eeq:‘:r_tu%;é%/) égp ﬂ@tfsgm in the

di rection opp03| auses agai n nove 1n the
slots 5 274 wagésteir] thakushe €9 MSamrquar piaartdd drhe motsi28dnis

mar ked 243 i NaEkgyheedd thomve REE W1k B#HEAn 4% di\@/&{?&ﬂ HpddiEcd! ate

243 will also nove the clanp posts 251 so that they are noved away from
the rollers 2885roYnH-29Thifhcaussfe iyq Rims e Agaid e it e dsirikh 10

the supporg ddzsqzagzcl%gwaads chl&%gs‘ ledat IF G m:ﬁm pmﬁh daﬁftﬁ.izi4u1£ét he
stationery disc c a_l attrac tqQ the disc

magnetic attrBOPt Frof‘aglafrg‘e% 3:' gost ﬁzr?attq}ehé’ctﬁj'?’smb %?‘%/

cl aned ont o t Ré3’suppMorvemeintc oﬂ&tieepﬂeﬂm 248 swifdordlsh ol Gelanceldvep 15
floating disc ch f S W t [

It should be B%éers?ggdgtohlg@gt t\che%h al}peog"ﬁ‘%g?\%tvﬁaéﬁﬁlboa?es%o&t él{arrped
bet ween t he ranfef8l.29ThizgmovementheLs ihrorfiramss 1248 widde adsto thwsks uppor t

posts 2511d‘aVEth§ﬁpSB!%dd@..‘é%y 2&%0@&&&%&@&@ Sfl%%lﬁjd& v 15y pi vot al
nmovenent of the frane 243 to the pqgsition 243" . After the plate 270 has

been moved t h§°ﬁ5?6Pe§45nc§Heb§ta(t}ﬂ-&n§Féfd FiFSRALP ¢ heFRD @qu k53 Hes CD can
be read by thatt2icteddeb thepdilsed 246 uda;enfargai&z%?awmmidzemwtib by the

11t e Nea0 SUBRRLLEL LRl LEoTRt Fu o d SHISPIARS LBSETh Lo gl o
the 30 opposeuppdrtediison2dy bletwesnothe? Shpmud-t2 $Biso 24Mmtarideche
15 floating disc 215a which floats within the disc 215 (as is
conventional). It should be understood that in this
position the CD 100 is not clamped between the rollers
291, 292, and the support post 251 because the support
posts 251 have been moved away from the rollers 290, 291
20 with pivotal movement of the frame 243 to the position
2437,

After the plate 270 has been moved the motor 245 can be
operated to spin the CD so that the CD can be read by the
25 reader supported in the frame 243 or written onto by the

write head supported in the frame 243.

If it is desired to completely eject the CD 100 from the

storage device 10 then the rollers 292 are rotated in the
30 opposite direction by the motors 297 and 298 so that the

CD is moved in the opposite direction and out through the

opening 214 of the reader.

Thus, by appropriate control of the motors 297 and 298 the
35 rollers 291, 292 can rotated in either direction to move a
CD 100 as follows;

(a) from a storage compartment 85 into the CD



CD is noved in the opposite direction and out through the opening 214 of
the reader. Thus, by appropriate control of the notors 297 and 298 the 35
roll ers 290,0289B80gan rotated in either direction to nove 2CTAD1OG3aS
follows; (a) froma storage conpartnent 85 into the CD WD 02/ 097808

PCT/ AU01/ 00631 - 32 reader for reading_ogpwiting, then back into the
storage conpartnent 85, or alternatively out the opening 214; or (b) from
t he opening 214 into the reader 0 Qr_.readi ng Qr_wrd ting.and.then

t hrough the opening 213 and(}%ﬁgﬁeﬂrﬂgﬁs‘)frlfﬁao@ﬁnﬁ or ad”er%lnSI’hg:}teal% olfj%cgf 40.
Thus, the CD is able to nove inteedte stomsas elompartmeyic 8% tdwe reader 210
fromthe opening 214 to the ' Sdhi £ read or
ejected fromthe device 10 %@ﬁeﬁﬁ%@ﬁ.oﬁ}ﬁhe CD T Osé%' %)r be
initially | oaded into tHK®)defire® the ppeying 2 datq e ampden Bilheed
not read the CD and the rol Ifs reHAingP bif A af tdntetbs A HiigH hendD
Is driven fromthe opening 214 stra;&_tﬁ%ﬂgou h the reader 210 and put of
t he opening 213 and through SF&WTHY X 4t rrRsRIBs D

wi thin the carousel 40. Howethe c2rohsredlnglO.nitial storage it may be
advant ageous for the CD to be stopped in the reader 210 so that it is read
so that an icon relating to a programon the CD can be stored in the
conput er and Bhupgl.afbe € tisabileerra mave ddgigaadlyt compslatraly Hdhimdh om

t he stor o a | ted e #}Bﬂ{ t t
click ona%ﬁe~%%ga%gt%‘%ter %%0 tcf;r?%{ %ﬁ%%?%t%éﬁir )r%‘{ ﬁ;(rah%ggp er 1_0ﬂva1e&chbi t
is required tHepEDuseR bgh&tored s nesglige eiestadb feamdhd drige The of
t he 30 conpar hgelks r@guliReqgcarousel 40 is rotated in the manner described
previously so as to bring the appropriate

When the .CD 100 is to be initially loaded into the device
15 10 for storage, the reader 210 need not read the CD and
the rollers 290, 291 can be activated so that the CD is
driven from the opening 214 straight through the reader
210 and out of the opening 213 and through opening 14 into
a storage compartment 85 within the carousel 40. However,
20 during initial storage it may be advantageous for the CD
to be stopped in the reader 210 so that it is read so that
an icon relating to a program on the CD can be stored in
the computer and displaved so that when it is desired to
select the CD from the storage compartment 85 it is only
25 necessary for the operator to click on the 'CD and the CD
can then be located in the reader 210 when it is required

to be used.

When it is required to store the CD 100 in one of the

30 compartments 85 the carousel 40 is rotated in the manner
described previously so as to bring the appropriate
compartment 85 into alignment with the opening 214 of the
reader 210 which is in alignment with the opening 14. The
motor 285 is again activated so as to move the plate 270

35 so that the CD 100 is again clamped between the clamp post
251 and the rollers 291 and 292. The motors 297 and 298

are activated to rotate the worm drives 295 and 296 in the



compartment 85 into alignnment with the opening 214 of the reader 210 which
Is in alignment with the opening 14. The nptor 285 is again activated so
as to novwwotoepshat e 270 35 so that the CD 100 is agai n clrarpdiibetsneen t he
clanmp post 251 and the rollers 291 and 292. The notors 297 and 298 are
activated to rotate the wormdrives 295 angl3296 in the WO 02/ 097808

PCT/ AU01/ 00631 - 33 appropriate direction to, in turn, rotate the gears

293 and 294 and_therefore.the.r.ollers 291 .and 292 .nt ropr.ale

G ection to ARPreREIEt AikReARn Bd A9 B0 2Ranldhd Vhe RRBLEPTA ®
213 into the shdra8d sndofrberefore 8he Riodders22%hamd 29% Herdiie di agram
of the cont rogbg&oio%&attehai%@%@aﬁ% @zg_lterﬁeg na{’e dB QP2 df2 chfe Show the

basic software architecture of the_enbodi nent of Figure 10 Printer board
46 in this enPpgrABa: 2ldc pide $hxaveh Bepidg 2 ilatarhevitaragmtains al |
the softwes e aedpakremanitn@s.functions for operating novenent of the CDs
into and out of storage and into the reader. The main circuit board 15 301
is connected to an Acer board 302 which controls the read/wite functions
of the reader FitireTi2d lshawed 302 dhematdrnediaeckanD of G bosric- I3y g

controls the sical ..nDy t e read/ w i d d.controls the
nmot or for spip‘%i ﬁégfﬁénﬁﬁ%ﬁwget tﬁ% r e%#?%%%%%rh%ﬁbso%&g %%aﬁff and
303 are conneescétwameoagichd tlegkgare dfodte 30dadimeriy @ft Biowdte board 307

and to a ggnsor board 308. The | oader board 306 effectively fornms a
connector between the remaining boards and can be used to conbine 25 sone
si gnal s such E¥igkes) beard ¢fainihds spaddmenidddsdudses famain dnaxd i on
of the eject BekkadnonohahiedlPontiinsOalaAN tHee Mot dAHd &jpdhgt Gant 1 ol
of the PC 200, so. .that _the siq:n l,s can be Slilppg eqlto t he, cprq_Pc{iate
o the a ou

mechani cs to CXREEIERS:ECEH© ing” movemen CDs in £
of storage and into the reader. The main circuit board

15 301 is connected to an Acer board 302 which controls the
read/write functions of the reader 210. The board 302 is
connected to a CDM board 303 which controls the physical
movement of the read/write head and controls the motor for
spinning the CD within the reader 210.

20
The board 301, 302 and 303 are connected through a loader
board 306 to a front panel board 307 and to a sensor board
308. The loader board 306 effectively forms a connector
between the remaining boards and can be used to combine

25 some signals such as an eject signal which ‘may be produced
by manual operation of the eject button on the reader 210
or an eject signal under the control of the PC 200, so
that the signals can be supplied to the appropriate
mechanics to cause ejection of CD.

30
The board 308 controls the sensor 259 and 260 for
detecting the correct position of the CD 100 in the reader
so that the CD can be spun so the CD can be read or
written onto. This port also can control micro-switches

35 schematically shown by references 299 and 290a which can
be used to show that the rollers 291 and 292 and the

clamping rails 251 are in the clamping position.



30 The board 308 controls the sensor 259 and 260 for detecting the correct
position of the CD 100 in the reader so that the CD can be spun so the CD
can be rexwo 97808 i tten onto. This port also can control ®CErABsMa3thes 35
schematically shown by references 299 and 290a which can be used to show
that the rollers 291 and 292 and the clanpjng rails 251 are in the

cl anpi ng position. WO 02/097808 PCT/ AU0O1/ 00631 - 34 Front board panel 306
controls the operation of various buttons and |ights which nmay be on the
front panel of the reader 210 which shows that the reader is in operation
and 5 al so i nEkodbsbeprdt panello3d 6apdntireolls lthef apegrathlomepfa v@xriduws be

ej ected from d 2 A I s e r I e

t hrough a pom%geggggegé&ig#fﬁg g%g'r g'%]}ia(r?ggr?e o% étak%%_evi Ces 1%€$1h%e
connected to resdaeio2hlr whdghc showsphrhate the aeadamddt iigh afenafeion and

connectorss 28288d 3fcides! 29 et Bt o e Q:'hz-:?*JEI._Q.I&.%’\/Q‘!d?::!n erl@1 iy RArdp of
or along side the connectqrs 28/ 3%3 The . mddle .unit rm%/rbg connected to a

top unit 10 ofifePgg8PRCtRY EFioMe reaglery 240y iL,imept r connect or
310. 15 Figure 28 shows the setup of the main board 301 in Figure 21 and
simlar refersnce I ndi c%tée I #‘I;eec%artstt those descri beerd éNith r rence to
Figure 10. 20 PHeENEY e iD6S PENCOPTTED nv r?tlgghatl‘?é’%roce%bs]ﬁ " 1S

al so connect e®heobbhedr 46| én wmeoos 20g Zefizesd il gadse damepsd rge and
closing t C r : tihe N T coth G rs 291 and
292. - 25 'Ilhrtg p%%gglslégrg%gégé slrc? (]‘??n?\;g%t s?'ntaacértshe m cro-ﬁﬁ%ﬁle%eezgg and
299a. The pro€eBssrtess ZBs@ndodfeand Bdsche BWsRUISFSTRGHAIT P19 n(whigh i s

al so connect eﬂa&obéhﬁa_ﬂlﬂt b#abrNaadni kil &hd Tonbddvud!dagl 30, t hthe
read/ wite head _which iis mounfed in the fdrarre 243. The, hub. 320 has the

connecti ons fBrAgiRnBREE GaY be connecte
by connectors 28/30 and suitable power connector 310.

to a top unit 10 once again

15
Figure 28 shows the setup of the main board 301 in Figure
21 and similar reference indicate like parts to those

described with reference to Figure 10.

20 In this embodiment of the invention the processor 150 is
also connected to the roller motors 297/298 and motor 285
for opening and closing the clamp formed by the clamp
rails 251 and the rollers 291 and 292.

25 The processor 150 also connects to the micro-switches 299
and 299%a.

The processor 150 also connects to the USB hub 320 which
in turn is also connected to the optical head 321 which is
30 included in the read/write head which is mounted in the
frame 243. The hub 320 has the connections for connecting
direct to PC 160 and also to a further unit 10 stacked
above or below that shown in Figure 28 wvia the connectors
28/30.
35
Figure 29 shows an overview of the software for

controlling the processor 150 and includes the following



direct to PC 160 and also to a further unit 10 stacked above or bel ow t hat
shown in Figure 28 via the connectors 28/30. 35 Figure 29 shows an

overvi ew wb olog7ssof t ware for controlling the processor 1P0Taxidiioosh udes
the follow ng WO 02/ 097808 PCT/ AUOL/ 00631 35 functional nodules. A

USB. ASM nodul e 330 connects to the USB coppector of the conputer or to the
hub and transfers data fromthe PC or hub to a COMVS. ASM nodul e 321. Thi s
recei ves Comﬂﬂat%ﬂaqah%a%&%ssreé wqm HSILUTBY oottt § | RIS HOT

operation in t rocessor ul e I's connected to a CTRL DOS ASM
modul e 322 whPER §@ﬁﬂe§l‘=§r ﬁ@v&’i’@ntc%ﬂ"’tqﬁ? & At eiﬁﬂorﬂfmterasﬁfefrss

connected to gePaMeCEm ABMeUIE Iidh WY &h comid ol tmwadIe rzad/ WH B

nmechani sm and novenent the Th duI e 4 is 10 connected to a 8. AMB
Todul 6 305 whFEROAEES FORRaRAs At A Ak AL SR 4 i ng

t he positi®dn ahdt fdageafous epedd tdrth alrsa:lieh@mdaaurascﬁi.at tm-xeamb&i:lgnesz;l.from
the front panel of t der %:319{ Hbﬂs cQ to
the nmodul e 3227 T8 %%e I'T e mverﬂlon dzszscr"ﬁgle erence

to Figure 13 an&emmurd# rthev\mamqn:tsmel-r edthe modhlehi 3L JemaQﬁWCFMim

and/ or wr I ti NGpOREerChREM ol IRCY Wi o MK £ TR Hadihitce
functional advantages. 20 Firstly, nost %ortant can be stored
msf%o’t&ﬂ

in the devi cReghanisskangs. “W@“t?é’\ﬂ cFé”se &R t éfto a PC 160

as previousl ycéameeitkad ol s.zesnahisesnddaﬂe mmmﬂdwq»éa&a& ke taC crase d
fromtheir stoii i 25 |,ocations i nd‘_[ nner al sot}g{ evi ousl, des ri.bed and
read so that tPRel5F8iEM SemsasTeFMn %I@B‘% URFS tt?‘hee PC

160 wi t hout t karcaseladiouandy dlsd rihe @li=mgrestdtais Cihchrs:h.dmm eErdm ithea
reader. Afterf&%%tcgag%a.Q&?%H&“?%ader 210. The module 325 is also

connected to the module 322.

15
The embodiment of the invention described with reference
to Figure 13 and onwards in which the reader 210 which
enables reading and/or writing onto CDs to be performed
provides a number of unique functional advantages.

20

Firstly, and most importantly, CDs can be stored in the
device or stacks of the devices and the stacks coupled to
a PC 160 as previously described. This enables the
perspective CDs to be accessed from their storage

25 locations in the manner also previously described and read
so that the program contained on the CD can be utilised by
the PC 160 without the user actually having to touch the
CD and locate it in a reader. After the CD has been used
it can be again stored away in its storage location 85

30 within one the storage devices 10. If a number of storage
units are stacked one above the other as previously
described and each has its own reader a number of CDs can
be read to or written into simultaneously under the
control of the PC 160. Furthermore, the PC can be used to

35 enable information from one of the CD stored in one of the
devices to be written into another of the CDs stored in

another of the devices by causing the appropriate CD in



It can be again stored away in its storage |location 85 30 within one the
storage devices 10. If a nunber of storage wunits are stacked one above the
ot her as woeriopisss y described and each has its own readerCa/Atombei31 of CDs
can be read to or witten into sinultaneously under the control of the PC
160. Furthernore, the PC can be used to 35gnable information from one of
the CD stored in one of the devices to be written I nto anot her of the CDs

stored in angther of the _device c usi ri_ate GD.i

02/ 097808 PC‘I‘?ﬁ?JOé?gbgélgo- %§6 ogﬁgg ewnce o bedlaocata'ed asnsotcﬁ'eatree%a\ég'rtﬁlo
associ at ed wi thatt flevidevhnd andtheast K& lopatedatiad the tdeadeanddt of 4
anot her devi Cgnsenblalichige! W8 ERALCERECRIc) HealouNealy iidd}dhmautot her

to wite data?romonereae to the other or to rea romone of the
CDs. Because VhEhcpsecanobbegr F?eWrF-I’ﬁ"el A&z freshione maesieh ta Fde eader

210 from the streager! eeatban #ndm' bae ot the cpag CD reader through the
openi ng 214 the CDs can be 10 stored away by passing themthrough the CD

reader or return to the operator if the operator does wish to nmanually
use them or, Betauset aheeCDbakeanabeadriicenainClinkare fashiotatthraudgH en

onto it for ugg.in ga&p&% %&oﬁo%e P€or 12 Thig %a"f‘.k“'%%d' el S of
i nvention al so"énables twd dévices WO stac fa evi cés t o be
arranged adj atbet CBnteadayt hbrongit Gb#n@@le@dnm 23 4dithfee CBst 3@y V& s or

conput ers, g andebokql Q\anSr””B&' PQsE‘inBE th"eﬂt”%ﬁ’i‘x%h%‘i’t MG 3R loxt O 20

anot her by transferring romone of the devices 10 assocliated with one
server or conpBEBERt E°aﬁb?h@PeEP-tPFfe1fd§§‘iec@§e§§§§€ dosF Wish 5% ot her

conput er or Sﬁéﬂﬁ&llyT’&lsé thelC bir§V Edrh Y ndtand@, NG aliike ad@aridTulldrs @ hat
the openings ader sﬁgre us c‘i)) %r the openi n%s 214 25 of _readers

210 if the deb?'&‘%s‘l”iﬁﬂafa% BqliFpoe&™ £0Z 585 1B G 1RPEoR PEAgre

aligned with Bae another. One

15
This embodiment of the invention also enables two devices
10 or two stacks of devices 10 to be arranged adjacent one
another and connected with different servers or computers
and for information to be transmitted from one serxver to

20 another by transferring CDs from one of the devices 10
associated with one server or computer to another of the
devices associated with the other computer or server.
This is achieved by arranging the devices 10 so that the
openings 14 (if no readers are used) or the openings 214

25 of readers 210 if the devices 10 are equipped with the
readers 210, are directly aligned with one another. One
of the devices 10 can therefore be actuated to cause a CD
to be ejected from the device either directly from the
opening 14 or via. the reader 210 and received into the

30 opening 14 or opening 214 of a reader of another of the

devices 10.

For example, if the devices are equipped with the readers,
when one of the readers is operated so as to cause the

35 «xollexrs 291 and 292 to draw the CD 100 from the storage
compartment 285 after the CD has been ejected by ejector
lever 96 so that it projects out of the opening 14 The CD



of the devices 10 can therefore be actuated to cause a CD to be ejected
fromthe device either directly fromthe opening 14 or via the reader 210
and receiwed2iomses t he 30 opening 14 or opening 214 of a readaxvoohoanot her
of the devices 10. For exanple, if the devices are equipped wth the
readers, when one of the readers is opesad®rd-so as to cause the 35 rollers
291 and 292 to draw the CD 100 fromthe storage conpartnment 285 after the
CD has been epggt EﬂeHYbSJ QE—E.Oén io vehe9§o§_qetrlgat29|1t a&@lz@ﬁzt tHUGugH dlee
opening 14 The CD WO / AU01/ 0063 - can then be driven by
the rollers 2%9%24RY EéQ Pﬁiioﬂb}ﬁ FH€°“9§‘aEF§‘F ?PG“&H@ ¢dtt -t hsudhra € openi ng
214. As the Cproﬁéaj:eratouE chet Bpetiag 294254 @;neoa& &hd headRadern 210

it will pass ipt eni,ng 214 of the ot e eader 0
hssoci at od wi Hh PhELoPREF GBEP.EheAEPERInED 100 ol SRR okt i1 i s
detected By theagers010i abspcipted 268hwhtheh othesedeviieent hars reded@D 210 to

clamp  the CD; hgt ween,Lhenbo! Lehagdls 292 HalBests p5 ki rdidyve the OO

i nto that not desired to rea er and si nply
transfer it téntasrypher gﬁérulgechdéaué@swh@h@th@m aeader] 230d t2o z lamp

continued to PRe éﬁt BEEG}eQﬂ the E‘B&QE% %91 ,2292238,85 poshtal 2810 dlfiiveen

conpl etely through the device and_intg the other storage _ device 10 where
it stored in BReapPr sBFPatBat: Sﬁéeérlgleonpé:rft i S280Tt Westned tepEeps
are trangfeerredebetuaier daii semply, tirhasfepernat ieg thef bided Wddrageni t or

t he novenent f t he and ould e.l cat ed in.a ne torage
conpar t ment egﬁﬁe ('EESFP& ﬁﬂ 85§| 82116“\%\ P2 o% Fes COP Y \gs

conpart nent snothatadnbx't thenmotbesCR917s améqa|9t8ed:ot & hlag aa@messecﬂmtvem |1
know i n which, | | h a O 9k t he
CD is actuall gﬁ%‘%rgggig gﬂpo{lg \gﬂi&%ggegr gtgh%hiigg'%ﬁ%t \%/glen %e\?%g\egs% G951 so
has the advadedgeet Rt vherealit storpd doypdespproprigtise stoygideed

15 compartment 285.

When the CDs 100 are transferred between devices 10, the
operating software will monitor the movement of the CDs
and should a CD be located in a new storage compartment
20 and a different device 10 will register that storage
compartment so that next time the CD is required to be
accessed it will know in which device 10 and in which
compartment 85 of the device 10 the CD is actually stored.

25 Interchange of the CDs between devices 10 also has the
advantage that not all of the devices need to be supplied
with a read/write head. Generally read/write heads are
much more expensive than read only heads and therefore if
two arrays of stacked CD storage devices 10 are provided

30 only one need be provided with a reader which has both
read and write capability. The other could be provided
with only read capability so that if it is necessary to
write onto a CD the CD can be transferred from the device
10 which does not have the write capability to the

35 read/writer on the CD storage device 10 which does the
read/write capability and then returned to storage

location in either one of the CD devices 10.



with a read/ wite head. Generally read/wite heads are nuch nore expensive
than read only heads and therefore if two arrays of stacked CD storage
devi ces 1WOoarmIrovi ded 30 only one need be provided w t hpraeTragadess3nhi ch
has both read and wite capability. The other could be provided wth only
read capability so that if it is necessaryzgo- wite onto a CD the CD can
be transferred fromthe device 10 which does not have the wite capability
to the 35 read/witer on the CD storage device 10 which does the

read/ wite capability and then returned to storage |ocation in either one
of the CD devlbas,1ecoapding rsdhirCEmhewiinggesof Jthe Taprentkemrding to

thi s enbodi meRt £efmbla dr @R AN rdadf HBHM i B0 G hife r@sy {4 Oénénéftaiaéée

CDs in the storage devices 10 or arrays of storage devices_10 and
can 5 be stor 8§Vifeg dOnS& taﬁfé-”ﬁtYSBE?ﬂ/\/rﬁ‘i‘?F%%ﬁw %"’s&%‘%%‘écﬁ%xﬁhat?% ‘F% CD
is requiresl. bef etekiddinan dumpadtneait SEwWtRrh @¥n 109 ddcskdéd@reakt

st orage devic S 10 at, data ,or on one CD can be itten onto
another CD s Fi’@ugﬁ & &SRS éio rgi"rrgﬁf? %rho‘fﬁrﬂcj? vgew sh 10 to
t ake one copybb@weeholcnsaowt imo ekl fiffeirtestit asttctmgadmrmesmlomsmtiahant ng a

record-or copy.eh the q%tg%ggffsml no‘}fef can 45 eV| ce :gé?er CD

transferred between tained in the s orage
witten onto sph&habs durdicate ROPIGE cEh Heqmadmdhowkd ithes wiehiwishe

spirit angd)scepetfiel e IdHRNHAR For Wi dy Mnehipciad Y B5d SOhRe

skilled within the art, ,it, 1s to be understood that this invention 1is not
linited to th&iPS MRERtAindRs @ REFOTELQT (IRRY BE Bhe @Atk e

her ei nabove. WQ%QQ?&@&&CWM can ¥k thindiMiéa QE&N&G dk
:)rl\lggrl\glmggdARE A§ Etgilﬁ%ne]d in %:thOr asq:eor%eg}/el Cfev:l'?cgesa :IPJ Oo(.ln.t ammtbten onto
the CDs from the PC 160.
15
Since modifications within the spirit and scope of the
invention may readily be effected by persons skilled
within the art, it is to be understood that this invention
is not limited to the particular embodiment described by
20 way of example hereinabove.



medi um said device including; 5 a housing; a storage nenber in the housing
and having a plurality of storage conpartnents each for receiving a said
medi uny awomRPH8 openi ng in the housing through which 1@crhaomeeizum can
pass for location in one of the storage conpartnents; drive neans for
driving the storage nenber relative to thgghausing to present one of the
storage conpartnents and therefore a nediumstored in that storage 15

e compartrents and e hat st )
reans {0 conlR auirh Hemtini MR el e A O 00" Can e

means for coupling a conputer s at data can be
supplied fromthe coupling neans to the conputer and received fromthe

conputer to ogerate thexcaRbh@lye HeviRANFordRd PMIRRinthab 1 YrRYR-JHRAnHREaN
be stored in the device by insert| na a mediumthrough the opening into

one, of the ¥efi¥¥e SGHSadetEmnss i &g ol neans determning or

provi ding 3 nfornmati on aa heukhaggonpartnment in which 25 the nediumis
stored, so that when the m%di umis r %ui red _.for o erati% an_,operator can
sel ect the medium by i nBuftoFRES FERSS I &P & is
transmtted tolutrhdityniofolstremye compartmEntsheatntfoat msaskving ve t he
storage nmenbel L@l all¢@.f.0 the housing to present the 30 required nediumto
the outl et opening. éi e device of claim1l wherein the device includes

ej ector means for ej ect ihgousdefe dpemingohnt Fhes thausjng dhpaalherhiclhhen

the storage CeRRALIRNM ichd PRIy Motatidd i idetepariditags. The
device of claim2 wherein the ejector neans WD 02/ 097808 PCT/ AUOl/%0631 40
conpri ses; a FOPRPRIEPEH&S/ and

drive means for driving the storage member
relative to the housing to present one of the storage
compartments and therefore a medium stored in that storage
15 . compartment in registry with the opening;
control means including coupling means for
coupling the control means with a computer so that data
can be supplied from the coupling means to the computer
and received from the computer to operate the control
20 means; and
wherein a storage medium can be stored in the
device by inserting a medium through the opening into one .
of the storage compartments, the control means determining
or providing information as to the compartment in which
25 the medium is stored, so that when the medium is required
for operation, an operator can select the medium by input
into the computer whereupon information is transmitted to
the control means to control the control means to move the
storage member relative to the housing to present the

30 required medium to the outlet opening.

2. The device of claim 1 wherein the device includes
ejector means for ejecting the medium from the storage
compartment when the storage compartment is in registry

35 with the outlet opening.

3. The device of claim 2 wherein the ejector means



a solenoid, coupled to the control means, for activation by the control
means to cause the solenoid to 5 contact the |ever and nove the lever to
push t he wedRwomsbs om t he-. st orage conpartment through thePomAw@/0@EENI Ng.
4. The device of claim1l wherein the storage nmenber 1is a rotatable
carousel. 10 5. The device of claim4 whergpn_the carousel is rotated by
the drive nmeans and the housing remains stationary. 15 6. The device of
claim5 wherein the carousel is nounted on a plurality of roller wheels.
7. The devi ce “SFPPEFEPM5 wherein the drive means conprises a gear ring
arranged about the peri phdeyesf member20andr ousel, a worm drive and notor

connected to the housing, JLAGAMIET Wolbq oiCiLRO el MRS M1t o Lhie 953y, ri ng.

the drive notor being electrical 'y co%’necte to the contrg" madn§ so that
t hecontrol neassivation By tthe Gankrapmsans toaause tthe walanpid eand

therefore g0t gbathle EHOURler 2nd moe Y 1R d HUBH e ididde

carousel and _housing includes |ocating neans for noni torljg(% the anount of
rotation of tKk&OMIEHFsStorage SRR fhughy the aniisF PIMHEEont 1 ol
means so that the control neans 30 receives data as to the position of the

carousel so the .-caroysel .can be-driven_t esent e required storage

conpartnent in°regist ryul%\et ﬁetvﬁé’eoﬁgnf:\ri'&mbi %)" T§&A tézg'“:"o & 595 ™ I n
t he devi ce i ndsudesotdfadplife rsirosisedt.ri cal connector in a base portion of

the housjpng and a second el ectrical connector in a top portion of the

housing, so that a plurality of the devices can be WO 02/097808 ]
PCT/ AU01/ 0063%- - 41 sThekdevise @foslepm 4t whergimh thiee danostsed dat ri cal

connector of epeagawy %? e R 1P Gl larfeD HIRE tHRU: Md rentdihssecond
(0]

el ectrical connector anot her of the devices
stat:l.onary.

15 6. The device of c¢laim 5 wherein the carousel is

mounted on a plurality of roller wheels.

7. The device of claim 5 wherein the drive means
comprises a gear ring arranged about the periphery of the

20 carousel, a worm drive and motor connected to the housing,
‘the worm drive being in mesh with the gear ring, the drive
motor being electrically connected to the control means so
.that the control means can drive the drive motor to rotate
the worm drive and therefore rotate the carousel.

25
8. The device of claim 4 wherein the carousel and
housing includes locating means for monitoring the amount
. of rotation of the carousel, the locating means being
coupled to the control means so that the control means

30 receives data as to the position of the carousel so the
carousel can be driven to present the required storage

compartment .in registry with the opening.

9. The device of claim 1 wherein the device includes
35 a first electrical connector in a base portion of the

housing and a second electrical connector in a top portion

of the housing, so that a plurality of the devices can be



so that data fromthe conputer can be supplied to any one 5 of the devices
for controlling the carousel in any one of the devices to present a

requi red woeragmogonpart nent having the required medi um POTIAT®1/0UBL et
opening of the respective device regardless of which of the stacked
devices stores the required nedium 10 10.4qhe device of Caim 2 including
a holder for receiving the nedi um when the nediun1is ejected by the

ej ector throu outl e epi.ng, h ce of ncludlng
a reader for g?e%g§9 ﬁk h@gg Féctg ned%ﬁ% ronlé(%

witing onto chnnecbpatgefrmdwd\emphouaktlm mctha\nadg connecdripre w:l’aéu
medi um and | 0L esbRERECLl UBLEBcA1T ERTAbtRES O ARt lbd 'a%ecem]

12. The device of claim 11l wherein the rea l'ectrical coupl e

t he coupl i ng ﬁeaﬁ§a§odeﬁat faamatheaﬁowe%eﬁpea@dhe@m#e §d>era=vé¢ qrbathe

reader fromtse treugkkigeREERE aaelt&ela_aegf B dae-cuddll 1iR0 2MRARd of he
25 conputer. B%% %he device of claim 13 wherein the reader includes a
n

first entry. ﬁglgsstﬁﬁtpﬁﬁaFHﬁlEaﬁeﬂglrfﬂp6995quwﬁﬂm?%HQW%ﬂe
conpartnment thathagr ehedctreqatited Dediamomd. thet optdpenioperaindg e tiHee

medi um can be I i the d r Q second
entry openi ng oﬁg%ﬁgvreea% 5g§%5§ﬁte rgo&%ﬁ%ﬁ' tk‘flogstt%ents%%m%gm ng of

t he reader |nﬂevaceSosageeéonbarrﬁgnnrednmedwwaheupon when it is desired to
read the qgediumor wite 35 onto the nediumthe drive neans rotates the
carousel to gresent the required storage conpartnent and therefore the
requi red medi&frto the BpenfayirA PReChad® Aginfdudisone boldersdor

PCT/ AU01/ 0063¢eceid¢ingCihet aeditanwhehethe maitimdiiwndcBdad &y amrar t nent

t hrough t he 0292&@8 okhkg%gﬁe%ﬁgngut&hrouggnﬁg%.f|rst

15 11. The device of claim 1 including a reader for
receiving the selected medium for reading from and/or
writing onto the storage medium without the user having to
remove the medium and locate the medium in a reader
associated with the computer.

20
12. The device of claim 11 wherein the reader is
electrically coupled to the coupling means so that data
can be supplied from the reader or to the reader from the
coupling means and to and from the coupling means to the

25 computer.

13. The device of claim 13 wherein the reader
includes a first entry opening so that medium can be
supplied from a storage compartment to the reader, and a
30 second. entry opening so that the medium can be located
into the device and compartment through the second entry
opening of the reader and then through the first entry
opening of the reader into a storage compartment, and
whereupon when it is desired to read the medium or write
35 onto the medium the drive means rotates the carousel to
present the required storage compartment and therefore

the required medium to the opening in the housing and the



entry opening of the reader and into the reader for reading. 5 14. The
device of claim 13 wherein the reader includes nediumdrive neans for

sel ectivewp odi9isrg the nediumfromthe first or second @ctrAvoop@sing into
the reader for reading or witing by the reader or fromthe 10 first

openi ng through the reader to the second_oggning, or fromthe second

openi ng through the reader to the first entry opening. 15. The device of
claim4 includi.ng.an ejector .neans..15 far. ejecting.a nediumfromthe
carousel the 8?8%F8:F “n%aﬁ‘s? PETG It&?atméaglb ngtgr[cﬁ“t ® EREENY the
carousel has shrpughalkhey operisige ofr ddies tharisignay tthmaugh dfhe heirst
conpartnents hec JEHa { S r I r can nove
t hrough one o%ﬂfkgaﬁg}gggﬁ%%%a%%%%ont ac%?iaw%flﬁ{?h%{%gr(ﬁ%&n%anﬁyxfherefore
push the nmedi GARAABEA- t he storage conpartment to the opening of the

housi ng. 1. The device of claim4 wherein the carousel includes a first
carousel portign having pl.urality of _~ 25 ribs _which define spaces
t her ebet ween, .Zl'he ,spaE'g? ASVALRg OEacHad, dife "hisheide ts, and a.

second car ouséhclpdesi meddso drisieltheamsa funirsad idot Bfe Iyt WrinHirgh e i n
alignment wth t-he plurali f, ribs_on th I rst.portion and between
whi ch are def Pﬁé&g‘é‘pé"?&g‘, t?%e%gﬁggesorofseﬁ?gi%fr*sﬁr st°%eaﬁ'lont§§e’1nq:p?or lT%n and
t he spaces of rehdezrefond reediimgsor puritiioy def ithengreddestar dgeom the
conpartmeyy s 0:LCopshara0 erRlioitan RBdACAS LAl Mo ddifing,
conpartments br a? S ofg?he stlglrlflage rre%ipaurﬁ}lcocati ng 1n c{%{e T t%%gsp%x(‘:es

of the first éafgﬂgwﬁ FECcemén oned itge thranedy Whmaeadsy dio thhe ot

carousel portkagrylépehiagdevi ce of claim 16 wherein the first and WO
02/ 097808 PCT/ AU01/ 00631 - 43 second carousel portions have a central hub
whi ch connect together to join the first and second portions together.

15. The device of claim 4 including an ejector means

15 for ejecting a medium from the carousel the ejector means
being located beneath the carousel and the carousel has a
plurality of holes registering with each of the
compartments so that when the ejector means is operated
the lever can move through one of the holes to make

20 contact with the medium and therefore push the medium from

the storage compartment to the opening of the housing.

16. . The device of claim 4 wherein the carousel
includes a first carousel portion having a plurality of
25 ribs which define spaces therebetween, the spaces forming
each of the storage compartments, and a second carousel
portion also including a plurality of ribs which are in
alignment with the plurality of ribs on the first portion
and between which are defined spaces, the spaces of the
30 first carousel portion and the spaces of the second
carousel portion defining the storage compartments so the
storage medium can be located in one of the compartments
by parts of the storage medium locating in one of the
spaces of the first carousel portion and the aligned space

35 of the second carousel portion.

17. The device of claim 16 wherein the first and



18. The device of claim 17 wherein carousel portions 5 include upstanding
posts at a peripheral portion of the carousel for supporting the

peri pher awoportwdisoh of the first and second carousel portPCESAUNILANIG3E eSpect
to one another. 10 19. A storage device for a programmed or progranmabl e
medi um the storage device including; a bogsing, a storage nenber arranged
i n the housing for novenent rel ative to the housing, the nenber having a

15 plurality gf c353r§ o&%@&a% L3860 U & tn‘}[:.ia’lg b rv‘p”{:p et ys, sal d
medi um drive means the Earousel” (ST ative hf ousing; a
reader for receger—hgratgt cpagethsdlfumsw@md)rﬁ@cczm afontieonsoiwnarathet s and
for reading fromor witi ng onto the storage nedi um coupling neans for
coupling the reader to a_conputer so.that data_fromthe nmedi um can be

supplied to &Be conput Eheofieﬂét?& PEomleRl ddnmiaeaieidy sarovgelo nard ios
nedi um  argl CQﬂEﬂ.ﬁHe”&@Q%ah@ﬁnQO@UsQld lat0 & PAtEBHErLY gditicH W@aendrenber
relative to the housgn% so that when in ut comggnded JS-1 UH?F‘ientO t he
conmput er,  dat S2EEHSE ?ﬁpﬁluipé’&rf:tl&% ?ﬁ%ﬁ'ﬁ"ﬁra} BT 10h ¢ ans to
cause 30 the €amstohndeaesond careusked portdgmsnenint redmddtye&d ond he
housing to prgﬁggk requi red mediumto the reader for reading from and/or

writing onto e nedi'um 20. The device of claim 19 wherein the storage
menber 35 is a rotatable carousel and the carousel is rotated by the

drive means apg . the hougi Bgekg o' Asvikat faearaypr\égx%%n%%l?%%p%yxé&mb@l@Bl

- 44 21. The device of claim wherein the carousel 1s nountéd on a
plurality of PEALER,\&bE StorageThevded dacduddngim 19 wherein the drive

means a housing;
a storage member arranged in the housing for
movement relative to the housing, the member having a
15 plurality of storage compartments each for storing a
respective said medium;
drive means for driving the carousel relative to
the housing;
a reader for receiving a storage medium from one
20 of the compartments and for reading from or writing onto
the storage medium;
coupling means for coupling the reader to a
computer so . that data from the medium can be supplied to
the computer or data from the computer supplied to the
25 medium; and
control means for controlling movement of the
storage member relative to the housing so that when an
input commanded is input into the computer, data can be
supplied from the computer to the control means to cause
30 the control means to move the storage member relative to
the housing to present a required medium to the reader for

reading from and/or writing onto the medium.

20. The device of claim 19 wherein the storage member
35 is a rotatable carousel and the carousel is rotated by the

drive means and the housing remains stationary.



5 conprises a gear ring arranged about the periphery of the carousel, a
worm drive and notor connected to the housing, the wormdrive being in
mesh wi t wohe/ogzses ring, the drive notor being el ectricalPCy/aaomuested to
the control nmeans so that the control means can drive the drive notor to
rotate 10 the wormdrive and therefore rogate the carousel. 23. The device
of ,cl aim 20 wherein the carousel and housing includes | ocati ng neans for

moni t ori ng th?eam)unt ofer ggg QN gf c&Q@_ caroo e co%{] QAL BANS

bei ng 15 coupléd to the con means means recelves
data as to thmoyosed on éfptmaéatduﬁ rsxilt%wmmsel can be driven to
present the required storage conpartnent in registry wth the opening. 20
24. The device_of claim19 including a_first electrical connector in a
base portion éR-the houfhRgdgNdcesode CdRdme e Wherine fhfe &X3VS Meanop

portion ofsthecmpetisieda geakhating ralzuraaulga@/ amfodﬁm;uae\ﬁ&eﬁorre&w her stresked
one upon the other wi.th the first, el ect connect i on, Ottﬁm e devi ce
maki ng el ect r CEAPUESHe& O iM% oLy |G A r?é’(ﬁ oyszing,

anot her of t hé&heewoges dsd vishdeingntia ﬁnem:h twhHeehe drheu tgerarc ani s, wl;qold:eﬁwéo
any one of th v f e P I el y] Qe
devices to rglgé:%? g%rg% wgr eg:%g%'g%z} é’ngomgrc%%ed;t a\}{lenn cadi%t e reqw red
medi um t o thetbaﬂ:l @heos@mtﬁglometaw cags a/dch%\ﬂ:@erer@gmqﬂ duxs ugtadie ch
of the stagkegdnedgbrmedraber %.%dt WYL SRM Bhel Tarbifisdievi ce of claim
19 wherein the reader 35 includes a first entry opening so that medi um can
be supplied froma storage conpartnent to the reader, and a second entry
openi ng so thag.the nedirhe aafribe b a1adm\@00 R LI68 tE&GT/cA%Us@lG%Ihdh- 45
into the devi and cq rtrren thro hthes ond entr | t he
Feader and { hERUPAPI GHETRETH PECErR, ™R e SR e Aeup
st orage conpaefneetatdod qﬂ]@immrrqmm,l tthies 1d:eza|tr:m:h tmeearga ddirgg medi um
or wite
15

coupled to the control means so that the control means
receives data as to the position of the carousel so the
carousel can be driven to present the required storage

compartment in registry with the opening.

20 24. The device of claim 19 including a first
electrical connector in a base portion of the housing and
a second electrical connector in a top portion of the
. housing, so that a plurality of the devices can be stacked
one upon the other with the first electrical connection of
25 omne device making electrical connector with the second
electrical connector of another of the devices so that
data from the computer can be supplied to any one of the
devices for controlling the carousel in any one of the
. devices to present a required storage compartment having
30 . the required medium to the outlet opening of the
respective device regardless of which of the stacked

devices stores the required medium.

25, The device of claim 19 wherein the reader
35 includes a first entry opening so that medium can be
supplied from a storage compartment to the reader, and a

second entry opening so that the medium can be located



5 onto the nmediumthe drive neans rotates the carousel to present the
requi red storage conpartnent and therefore the required nediumto the
openi ng iwotlk@9serisi ng and the ejector nmeans ejects the wediAlwOoGM t he
conpartment through the opening of the housing, through the first 10 entry
opening of the reader and into the readeL hgr. reading. 26. The device of
claim25 wherein the reader includes nediumdrive neans for selectively
driving the 15 nmediumframthe first or seco entr ening into the
reader for r eéfa'i"’ﬁ’gq%’lfa \éelvt’Tcr?g ﬁ?é“‘?aé’a%‘?n%o&qﬁ%‘fﬁqh ef'T"'F‘g?n peRFRY

t hrough t he r epeeaingo afhehee omrdlapemidigshen tHrough hehe efimsic ogeting
through the r fs | T taf. enl T I C ccordi ng
to claim20 m%%%ellr?tggr?@%ﬂeéct%aq%n %%v?%‘e?’%agegeﬁw%agﬁﬁ%w@ﬁ% from
one of the cyisxeupeom shem tife %rﬂgﬁé@eqweoéi@éd?h¢sm¢@%m&r wekeat h

the carousgl pld Rt MW thRS drifd milddy YeAedOtss EBbeselieg With
each of the conpartnents so that _when the ejector is operated the |ever

can nove t hr oR§FSeHe the ARIHHASL SHPTAER ITMAAMSHRE h 3R thesptrre
therefore puzhe heguEdednigdinn > Uiy agReriaipain NEd heushtgy DREntkg of

t he housing. 3Q 28. The device qof aim wher ei n t.he carousel includes a
first carousePIFSHC oNRRA ezfqﬁ fﬁ’%ﬁ i"[%%b‘*m #‘B‘é e FOMRITHESRYaces

t her ebet ween, thireugbadde fopening ofdihefhdiming ordgeowginpehe neitst and a
second caf@us rbis | ' | 4 i | Lch are in
T gnent Lo t BRY SOy SR S M dtle Hleddd? 0k LT

whi ch are def me@difgaces, the spaces of the WD 02/ 097808 PCT/ AU01/ 00631 -
46 first carousel portion and the spaces of the second carousel portion

defining the storage conpartnents so the
9 26. 9 The deche of claim 25 wherein the reader

includes medium drive means for selectively driving the

15 medium from the first or second entry opening into the
reader for reading or writing by the reader or from the
first opening through the reader to the second opening, or
from the second opening through the reader to the first
entry opening.

20
27. The device according to claim 20 wherein an
ejector is provided for ejecting the medium from one of
the compartments of the carousel the ejector is located
beneath the carousel and the carousel has a plurality of

25 holes registering with each of the compartments so that
when the ejector is operated the lever can move through
one of the holes to make contact with medium and therefore
push the medium from the storagé compartment to the
opening of the housing.

30
28. The device of Claim 20 wherein the carousel
includes a first carousel portion having a plurality of
ribs which define spaces therebetween, the spaces forming
each of the storage compartments, and a second carousel

35 portion also including a plurality of ribs which are in
alignment with the plurality of ribs on the first portion

and between which are defined spaces, the spaces of the



storage nedium can be | ocated in one of the conpartnents by a part of the
storage nediumlocating in one of the 5 spaces of the first carousel
portion awo oelgrsed i gned space of the second carousel por PCIMU2B063The
device of claim20 wherein the first and second carousel portions have a
central hub which connect 10 together tqQ jggg . the first and second
portions together. 30. The device of claim?29 including upstandi ng posts

at a peri pher rtion of catousel ortln eri pher al

or i b of iR e 2fbltel RafRISH" Ena' he HBRERK B8, HHE SBEERB"TIY
anot her. 31. Agrowpehpdteion @eﬂgnanyethEStqnageadempartmnntseso the
including; a ré‘t?@#é@e ARC Pl VEbh | BY ¥8LLLLE" & ﬁeéﬂéngff £RE QEmPagtWEinEEng

onto a nedi umnm I'Tst entry opent ng a secon entr opent n I hear
aligned with thie afRaxk @fqtFhﬂcét@vﬁéa?n@e%@h&wahénﬁeammaﬁfbéhnenserted

through the f'iﬁ&cé&mﬁEr@h@“ﬂlfﬁﬁOcéhéuééﬁgﬁérﬁﬂgntHﬁa 2heC¥ilighBg spaead
openi ng, or alternatiyvel enter the secop opening and exit the first

openi ng;: and d% ?m%ﬁ%g#%r°ﬂ¥?95ﬁ PRECHBBr um out of either the first or

second opening. 30 32. The reader of cla|n131 wherein the dr|ve neans

conprises two ive roll one of driv. lers te
adj acent the f#gst entrjﬁﬁ%é%?%ﬁc%ﬁo t Fre® 0t 2 Qﬁ?r?h% gﬁ 1?3 I%P bei ng
| ocat ed agai nstecdrd @@m@uﬂebnpoytmpeﬁlhgvecaaqpnhgaﬁehnb Whncblanphagtthe

35 nedi Uml et W@é&béﬂ@;—;&? gﬂ ﬁé”flﬁgg Lh8 éééghdr Bbkﬁgoﬂé £856eRdy .

roller, drive nean riving the first an second rollers 1n the
reqU|red dlrectlon to nove the WD 02/097808 PCT/ AU01/ 00631 - 47 medium

fromthe firstsentry Opem&gaé@ﬂ@édcsft@ﬂaﬁecmdmen&ayngpeﬁgeanainy9815{:96
second entry gfenln rds ,the first eqﬁry openi ng.
égrlp eral portion of the carousel for supporting the
peripheral portion of the first and second carousel

15 portions with respect to one another.

31. A programmable or programmed medium reader or
writer including;

a reading and/or writing unit for reading from or

20 writing onto a medium;

a first entry opening:;

a second entry opening linearly aligned with the
first entrance opening so that the medium can be inserted
through the first opening and into the reader and then

25 exit the second opening, or alternatively enter the second
opening and exit the first opening; and

drive means for driving the medium out of either
the first or second opening.

30 32, The reader of claim 31 wherein the drive means
comprises two drive rollers, one of the drive rollers
being located adjacent the first entry opening and the
other of the drive rollers being located against the
second entry opening, clamping means for clamping the

35 medium between the clamping means and the first roller or
second roller, and drive means for driving the first and

second rollers in the required direction to move the



5 33. The reader of claim32 wherein the drive nmeans conprises two drive
notors, each drive notor being coupled to a respective roller for rotating
t he rol | ew0 034978The reader of claim 33 wherein the drive moTw®1/00631ar e
coupled to the respective rollers by a wormdrive connected to an out put
of -the respective notors and a gear nmouptggd on each roller. 35 The reader
of claim 32 wherein the clanping neans 15 Is noveable froma cl anpi ng

position which c¢l.anps._a lup, tqQ the drive r.ollers so, raotation of. the

R ve rol lor cmelitih 3rdn tns i oL arids SO SR, Sboo: t i on
al |l owi ng i nseenktoy openliagred dmomtthet Isedonds tertrrys expErding rdawa xejee ity .
20 36. The re%gggto%g%E%L?%%&Fgﬂprein the first entry opening conprises an

open end of the rea ‘mounted to a medi um storage device so that
when the nmedium passes through the first entry opening the nmedi um can pass

25 throughs anzgpeni ng i Bhbheecalierase. cda¥hC82 Fherbl® HeRAYri%e HRinE 31
wherein the second_entré openi ng conprises an entry slot in an end wall of

the reader ofPBRFLESEHEVGHEFIVRI NGNS CagHedriNg MPtox QeingCpied
for a programgedaOt-eppegitdrian ol 1 efe diorMrdtat isig rage waMiexe, 1 ncl udi ng; a
housi ng; novenent relative to the housing, the storage nenber 35 having a
plurality of separate storage conpartnents each for storing one of the
sai d nedi um &4reader afbeoreadetrepff claimcsSBywhgresio iinef dorihv@Omad/c3d37808
PCT/ AU01/0063 - t fx .an r ' di um or
witing 6%?0 %ﬁg ﬁe%?&%?ggghgﬁgggﬁ%E%gﬁ 3% ggﬁ?f%%f?ﬂgQ%B%%%gkﬁﬂg$gfhe

st orage menbefFoRBECHebs &t g MYPust ofhEheedlasheat e motors and a gear

mounted on each roller.

35. The reader of claim 32 wherein the clamping means
15 is moveable from a clamping position which clamps a medium
to the drive rollers so rotation of the drive rollers can
drive the medium through the reader, to an open position
allowing insertion of the medium into the first or second
entry opening.
20
36. The reader of claim 31 wherein the first entry
opening comprises an open end of the reader which is
mounted to a medium storage device so that when the medium
passes through the first entry opening the medium can pass

25 through an opening in the storage device.

37. The reader of claim 31 wherein the second entry
opening comprises an entry slot in an end wall of the
reader opposite the open end of the reader.

30
38. A storage device for a programmed or programmable
medium, the storage device including;

a housing;

movement relative to the housing, the storage member

35 having a plurality of separate storage compartments each
for storing one of the said medium;

a reader and/or writer for receiving medium from



5 reader; .. electrical coupling nmeans coupled to the control neans for
connecting the control neans to a conputer; an electrical connector on the
housi ng fwoo02esmbd i ng a plurality of the devices to be el ectrrawabossr 10
connected together; wherein a plurality of said storage devices are
enabl ed to be coupled together by intercomsecting the connector of one
storage device with the connector of another storage device so that

i nformation f£ﬁ&ﬂ é‘f‘éfrgsg'Hginﬁérsﬁlﬂ&egoknrégﬁlﬂgefQ‘t:mt ReeShiehagm devi ces can
be read and conputer by the electrical coupling nmeans.

39. The dEVIC@rE 1%$a?ﬂ¥88thﬁeméﬁhuﬂf | east one the readers of one of the

separate storage devi CeSohefo? ®Oaheafbir tbhtheRIing mBIemeAtobFBERAN ON a
storage nedium stored %ﬁ ong of the o her deV|c% gan b§ﬁrea by.t he
gt &8 tB Gn8S

reader associ SteBR4FtHe 5|B€e§ﬁﬁ #PPt PBR 8 um

sel ected fx onraadesnpartnent in the storage nenber of the other sai d

st orage device. 25 40. e e.st g lge
i ncl udes a housi ng and ggcﬁgﬁégg Q%uéig%ggﬁgﬁﬁggéghpégghtg &k§c§°9§%°&
storage nedi unesnn faxsconneoting the contigd msagsuto B coEpuSeriie

conpartnents or allow rﬁréfaéi:rﬂéafocéﬂﬁeéé%agﬁ fRdi upuEiag epe of the
conpartnents for _presentation to the reader for presentation to_the

reader. 41. FRaPYEDYcR Bi“EP&FﬁVS8fwﬁBFeﬁﬁvﬁﬂﬁss§ﬁaP&téleéFF&F§¥&V st orage

devi ces aree pegﬂhgededthegatgé@ge devi ce 35 |n one array haV|ng t he opening
aligned with the openi ot her rra

dﬁﬁ a stoiﬁg gVICE éhe t he
storage devices incl udAGTeFRCROPLHERHETY of ef@& §°§aﬁ8d 03F&97808
PCT/ AU01/ 0063énabldd@ tdhbeugbupliedopepehhesobyhdntarcednentdiay theej ect ed

from one StOééﬂﬁaQEXLCSftBEQ“QEoEQSeOBSOEQQ 90 W LoGnRRGY B¢ of the

adj acent storage
another storage device so that information from any medium

15 stored in any one of the storage devices can be read and

supplied to the computer by the electrical coupling means.

39. The device of claim 38 wherein at least one the
readers of one of the separate storage devices has a

20 read/write head so that information on a storage medium
stored in one of the other devices can be read by the
reader associated with that device and written onto one of
the medium selected from a compartment in the storage
member of the other said storage device.

25
40. The device of claim 38 wherein the storage device
includes a housing and the housing has an opening through
.which the storage medium can pass to locate the storage
medium in one to the compartments or allow retrieval of

30 the storage medium from one of the compartments for

presentation to the reader for presentation to the reader.

41. The device of claim 38 wherein two separate
arrays of storage devices are provided, the storage device

35 in one array having the opening aligned with the opening
of a storage device in the other array, the storage

devices including ejector means for ejecting a medium



5 42. The device of claim38 including a reader, the reader having an
openi ng and, wherein the openings of two adjacent readers on two adjacent
st orage dwoioces’ses e | ocated in alignment with one anot hePCITAUIME63R
storage nedium stored in one of the devices can be ejected by an 10
injector neans into the reader and then tré%sferred from the reader

t hrough the opening associated with that reader and into the opening

associ ated w Ehrbhghadhacepfenﬁe@d% thatd af R ifid B e T ed’ Hxont he
ot her said storage, devic The ce of .claimad42 wher i n each

d
reader incl ufB§ EFPW«?gﬁ'egﬁénﬁ?r HERIY i‘esﬁ?le St AR t he
reader eit her opendngt b€ cheniady acfentth & tioradyer c‘tety:a:e.storage conpartnent in
the device or froma storage 20 conpartnment in the storage member to the
reader and out of the opening. 44. The device of claim43 wherein the
reader irkcl ud@s a secoRbeofenicg wifi chaim 38r ingdydimion@emeadex, Xhe

openi ng of th%eg.@l&' Rdvihgt B %tp@’rﬁﬂx% e C%vhe‘.’t%:.n-rhﬂléj%éiﬁrq ‘30@'6%&4

wherein the second openi ng __may nmerely conprise an open end
reader whi ch 28PpGREtwWFERJeKSE Gﬁerﬁ% agH agrat AFaEAP S SaHdes RFSt or age 30

medi um can paséchted LheaflignimetRe Miith tdﬂeomm 'RAdHat alGtiddayd he
storage nenber and vi

versa. 46. 131 evj ce of claim43 wh red' the drive
neans conpri &€ 1Hmpls§f’§|e Vak o atn wolN| %? VSR F§ ﬁ;ee rﬂﬁ‘&ﬁ %taﬁ"r ough
t he readerq tHhajeckber mebeisndnteoupihed rtenadart@md fudrenr drastrisfiprredl riiddner s i n
first di ' | ' ' t f t t
openi ng, o 05780 7h8E b PrgBr, 588, By ddeSle i Uith IR atadds N
into the storagd Apkpethenorepdmg @tsaquttelﬂem&h drhe igdinoantomeadiencti on
for driving 5RR ERELUPLROEHERE rHa@icadS dFRREle WHHILLRE SRGQYYE Openi ng

and t hen through the first opening of the reader.
device.

15
43. The device of claim 42 wherein each reader
includes drive means for driving a storage medium through
the reader either from the opening of the reader to a
storage compartment in the device or from a storage

20 compartment in the storage member to the reader and out of

the opening.

44. The device of claim 43 wherein the reader
includes a second opening which is arranged adjacent the

25 opening of the housing of the storage device.

45. The device of claim 44 wherein the second opening

may merely comprise an open end wall of the reader which

aligns with the opening of the housing so that the storage
30. medium can pass from the first opening through the reader

and into the storage member and vice versa.

46. The device of claim 43 wherein the drive means
comprises a plurality of rollers for driving the medium

35 through the reader, the rollers being coupled to motors
for rotating the rollers in a first direction to drive the

medium in a first direction from the first opening,



5 Dated this 28th day of May 2001 10 PRQIECT LAB PTY LTD By their Patent
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through the second opening and into the storage member and
for rotating the rollers in a second direction for driving
the medium from the storage member through the second

opening and then through the first opening of the reader.

Dated this 28th day of May 2001
10

PROJECT LAB PTY LTD

By their Patent Attorneys

GRIFFITH HACK
15 Fellows Institute of Patent and
Trade Mark Attorneys of Australia



