1 9 MAY 2005 ARTICLE STORAGE AND RETRI EVAL SYSTEM Fi el d of the

I nvention 5 This invention relates to an article dispensing sy%ﬁJ#WZW5
suitable for library operations and, nore particularly, it relates to a
system and nmethod for the automated di spensing and return of selected
articles, such as CDs, CD-ROVs and paperbacks, froma library
collection. Although it wll be convenient herein to describe the

i nvention with reference 10 to a I|brary enV|ronnent it should be
appreci ated that theRTIQLIE PRAGES R EMAL D 5 be extended to
ot her applications for dlspen5|ng an artlcle such as for dispensing
video tapes at a rental outlet. Bar ground of the invention 15
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hours. 30 The benefits that an automat ed sel f-service systemfor the
borrowg n iphbrary collections can provide are the
abilities to provide i brary services beyond the library's official

odér ating hours, increased patronage and increased revenue to the

l'i br arl.\{braﬂl'@@have adopted multi-media in their collections and no longer confine themselves

to just keeping books. This is refiective of the technological progress that has gained
acceptance by the public. With the advent of multi-media technology, Compact Discs
(CDs), CD Read-Only-Memories (ROMs), Video CDs (VCDs) and Laser CDs (LCDs)
20 have become popular and exist alongside books in the libraries as sources of
information and entertainment. Libraries now have to use technology to improve their

operations with regards to accessibility, preductivity and efficiency.

In the main, loan access to articles in a conventional library is dependent on and limited
25 by the presence of a library attendant who processes the borrowing of articles made by
borrowers. Such a conventional library requires the continuous presence of the said
attendant for its operation. Hence it is a heavily dependent on manpower and also limits

the operation of such a library to scheduled business hours.

30  The benefits that an automated self-service system for the borrowing or retum of library
collections can provide are the abilities to provide library services beyond the library's
official operating hours, increased patronage and increased revenue to the library. The
components of the system can be placed just outside the library or even in town centres.
This wilt greatly enhance the accessibility of the library’s facilities.
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in town centres. This will greatly enhance the accessibility
library's facilities. 19 MAY 2005 -2 Autonmatic dispensing and retrieval
machi nes exist in the art but they Have their limtations. 5 Existing

machi nes conbi ne the functions of searching for titles of articles and
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20 unreadable by wear and tear, dirt and the like.

Further, existing machines are limited to simple dispense and return operations. They
are thus not suitable for library operations as a fully automated library would be required
to perform the full range of customer services expected. This includes providing
25  information as to availability of titles, expected return dates for unavailable titles, making
reservations, extending a loan period and so on. The ability to retrieve information from

a central library database on a database server would be necessary.
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30
It is an objective of the present invention to therefore provide a dispensing machine that
dispenses articles (whether CD, CDROM, video tape or paperback, etc) on a loan basis
after the user selects and reserves the articles. In the systern according to the invention,
the selection terminal is preferably remote from the dispensing mechanism which
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to be dispensed fromthe housing via the dispensing nechanism
15 - a housing in which articles are storable;
- a database containing a record of each article stored in the housing;
- a dispensing mechanism operatively connected with the database for
extracting individual articles from the housing for dispensing;
- a selection terminal operatively connected with the database and the
20 dispensing mechanism and which is remotely located from the housing;

whereby an article is selectable from its record contained in the database using the
selection terminal for the article to be dispensed from the housing via the dispensing
mechanism.

25 .
Preferably, the dispensing mechanism includes a radio frequency identifier reader to
read a radio frequency identifier tag associated with each article, which may be a unique

radio frequency identifier tag affixed to each article.

30 In the preferred embodiment of the invention, the selection terminal and the dispensing
mechanism each include a user identifying mechanism to read identifying information
presented by the user. The identifying mechanism may read an optical, magnetic and/or
electronic signal. In use the dispensing mechanism will preferably only dispense each



25 Preferably, the dispensing nechani smincludes a radio frequencymMay 5005
identifier reader to read a radio frequency identifier tag assocl ate
with each article, which may be a unique radio frequency identifier tag
affixed to each article. 30 In the pteferred embodi ment of the

I nvention, the selection termnal and the di spensing nechani smeach
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housing I n articles are storable; - a database containing a record
of each article stored in the housing; - a dispensing nechanism
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15 dispensing mechanism;
- wherein the dispensing mechanism includes a radio frequency identifier
reader to read a radio frequency identifier reader tag associated with

each article;

20 whereby an article is selectable from its record contained in the database using the
selection terminal for the article to be dispensed from the housing via the dispensing

mechanism.

In a further aspect of the invention, there is provided a method of storage of a collection

25  of articles and dispensing one or more articles from the collection including:

- creation of a housing in which articles are storable and a database for
containing a record of each article stored in the housing;
- operatively connecting to the database a dispensing mechanism for
30 extracting individual articles from the housing for dispensing,
- operatively connecting to the database and the dispensing mechanism a
selection terminal which is remotely located from the housing;
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- wherein the dispensing mechanism includes a radio frequency identifier
15 reader to read a radio frequency identifier reader tag associated with

each article;

whereby an article is selectable from its record contained in the database using the
selection terminal for the article to be dispensed from the housing via the dispensing

20 mechanism.

The invention also provides for the use of the system or method as hereinbefore defined
for storing a collection of articles and providing to the user of the system or method one
or more of the articles.

25
Moreover, the invention teaches the use of the system or method as hereinbefore

defined at a rental outlet, wherein the articles that are stored and dispensed are video

tapes or video compact discs.

30 Brief description of the drawi

The drawings illustrate a preferred embodiment of the invention.
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according to the preferred enbodi nent of the invention. Figure 2 shows
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5 Enqui r term na Figure 3 shows the process flow at the Article
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Detail ed description of the preferred enbodi nent of the invention For
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reveal the internal retrieval mechanism of the kiosk.

15  Figure 6 is the top view of Figure 3, showing the concentric layout of a rack system of

the invention.
Figure 7 shows a perspective view of an individual storage rack.

20  Figure 8 shows a perspective view of a conveying mechanism to be integrated with a

robotic arm.

Figure 9 is a cross-sectional view of a robotic arm.

For convenience, the preferred embodiment of the invention is described with reference
to the dispensing of Compact Discs (CDs) only, but it is not intended that the invention
be limited to dispensing of CDs. The invention may be suitably adapted to operate to
30  deal with other types of articles such as other electronic media, video tapes, books and

magazines.

Figure 1 is a block diagram illustrating broadly the functional features of a system
according to the preferred embodiment of the invention. The system consists of (i) a
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scanner, which reads the barcode, commonly found on the user's library card for
identification. if the library card is not valid, the process may be terminated.

20
The terminal will then check whether there are any outstanding fines which have not
been paid by the user or if the user has reached the limit of his loan entitlement. If there
are outstanding fines, the user will be required to proceed to pay the fines to the library
administration before he can proceed with the loan. If the loan entitlement limit has been
25 reached, the user will be required to return at least one CD before proceeding with the

loan. The process may then be terminated.

If there are no outstanding fines to be paid nor any chance of exceeding the loan
entitlement limit, the user will be queried as to whether he would like to view records of
30 the available CDs in the Article Dispensing Machine (ADM). if he does, the list of
available CDs will be shown, and the user is given the option to reserve the CDs which
he wants to borrow. [f there are other outstanding CD loans, the user will be prompted
to retumn the loaned CDs before he makes new loans. The user can proceed to the ADM
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If there are outstanding CD loans, the user will be required to retum the outstanding CDs
20 atthe ADM before proceeding with the new loans. The process for the return of the CDs
is detailed below with reference to the operation of the ADM. Once the outstanding CDs

are returned, the user can proceed with the new loans.

The ADM will then proceed to dispense the CDs which have been reserved by the user.
25 For each CD reserved, the user will be prompted to confirm the title of the CD. If the title
of the CD is correct, the CD will be dispensed. If after the CD is dispensed, the user
identifies that the incorrect CD has been dispensed, the user is prompted to return the
incorrect CD into the ADM. The user is then prompted again to confirm the title of the
CD.
30
If the correct CD has been dispensed, the next CD is then dispensed and so on, until the
last CD is dispensed to the user, The ADM will then print a receipt for the user as

acknowledgement for the items loaned.
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t hus altéiosti ng |i brary operators and users to send and receive article
10 information and give reservation instructions to a machine which is
renotely | ocated. The LAN or internet connection may use an interface
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t he present invention. The kiosk 10 has a card reader 12, a return slot 14, a touchscreen
16, a dispensing chute 18 and a front access door 20. The card reader 12 is preferably
a laser barcode scanner, because library cards conventionally have bar codes for
electronic identification of the card-holder. The card reader 12 identifies whether a user
20 is a valid library member. The kiosk 10 may include viewing windows, such as a top
viewing window 21a and side viewing window 21b illustrated in Figure 4.

The dispensing chute 18 dispenses CDs and the returning slot 14 allows the user to
return loaned CDs or CDs which have been incorrectly dispensed. The kiosk may

25  preferably include a receipt printer (not shown) to print receipts pursuant to transactions.
It may be an impact or a thermal printer. A conveyor belt (not shown) is positioned
within the ADM at the brim of the dispensing slot.

The kiosk 10 may also include a back access door (not shown) to allow access to the
30 internal mechanism. This is in addition to the front access door that primarily aloows
access to returned items, although limited access could also be provided to the internal

mechanism.
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robotic_arm 26 which has an end-effector 28. There are a series of CD

racks 3®PTAPTCAMNE concentrically using a circul ar rack system around 5
the central colum 24 for access by the robotic arm 26. Each CD rack 30

one. CoF e BPHE e drsehoerment o AR Tocts kb 1th PEibstt e B S ¥,
[ ﬁel fam tllgcé mrbrtr'rb Qn\eel Toke ;ﬁ&%nbjnvamamaemfme providlesea tamepeCpsoafiheusiogded,
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t he 10rdcks B0araRged Bubsdaritiallys inus tiedular fhghrdirh eThadbotic aes 26deluch isTinged
centr a{o anc} gc?n%rs ﬁed %y 'degcgn%gutera E}o%éssro? is p%ced %ubstantrally at the centre of the
circular rack arrangement to access each compartment 32 and to retrieve or place
articles therein for storage.
20
Figure 7 shows a schematic view of a CD rack 30. Each CD rack 30 includes a series of

individual CD compartments to store each CD. For convenience in removing the CD

rack 30, pull handles 31 may be incorporated for use by an operator.

25 The identification means employed in the present invention are based on
electromagnetic Radio Frequency Identifier (RFID) signals, thus eliminating the need for
correct orientation and alignment of stored articles for recognition by the machine, as
required in the case of optical readers. The risk of failed identification due to damaged
or soiled optical tags is virtually eliminated. A tamper-proof RFID tag (not shown) is

30 affixed directly onto each article using adhesives. The robotic arm is fitted with an RFID
reader which detects and identifies the RFID tag on each article. Upon storage or
retrieval of each article, the robotic arm re-programs the memory in the computer
processing unit with information regarding the inventory status, and location of articles.

The programming language is preferably in C or C++.



Figure 6 shows the arrangenent of the CD racks 30 with respect t&%% 2005
central colum 24 and robotic arm 26. The present invention therefore
provi des a tanper-proof housing 15.22 wherein articles are stored
within a plurality of conpartnents CJ> built into vertical racks 30
arranged substantially in a circular fashion. The robotic arm 26 which
is linked to and controlled by the conmputer processor, is placed
substantially at the centre of the circular rack arrangenent to access
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in the individual compartments 32. The end-effector 38 is attached to a block carriage 44

20 and shifts relative the housing of the robotic arm 26 by means of a shaft 46 and a shaft-
drive 48. The movement of the shaft-drive 48 is effected by a rotary bar 50 and drives
the end-effector 38 for relative movement with respect to the robotic arm 26.

As discussed above, the reader and tags utilise RFID technology. Thus, the robotic arm

25 26 has an identification mechanism in the form of a RFID reader unit 42 located within its
housing. The RFID reader unit 42 is adapted to read the RFID information strip affixed
onto each library article. The robotic arm 26 memorizes the locations of each library
article using a computer processor built therein, based on the next available slots for
inserting further articles.

30
When a library user inserts his library card into the card reader 12, the system would

recognise his bar code. If the library user had reserved an article at the Browser Enquiry
Terminal, the system would have recorded his bar code at that point. A computer
program will ensure that the ADM only dispenses each article selected where the bar
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motor is activated to operate the linkage and open the door. The user then returns the
article through the returning slot onto the end-effector 28 of the robotic arm 26. The

20 robotic arm 26 then places the articles into CD compartments 32 near to the returning
slot 18, which have been designated as a buffers, or temporary holding compartments.
This is to speed up the return process. Later, the robotic arm 26 may remove the
articles from the buffer compartments into other available CD compartments 32. The
robotic arm 26 will verify that the cormrect article has been retumed by reading the

25 article’s RFID tag. The robotic arm 26 processes one returned CD at a time. The
central library database is then updated through an electronic connection. The machine
is thus able to identify the returned article by reading the RFID tag on the article. The
receipt printer acknowledges transactions, be it loans or returns, by printing a receipt for
the user’s retention.

30
The application of the system of the cumrent invention can be extended into other market

applications for any article dispenser providing similar benefits as claimed in the
invention, and is not intended to be limited only to the library environment. Specifically,
with suitable adaptation, it can be used for dispensing video tapes at a rental outlet,
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applications for any article dispenser providing simlar benefi
claimed in the invention, and is not intended to be limted on %&Mﬁﬁﬂm%e
i brary environnent. SpeC|f|caIIy, _Wi.th suitable adaptation, it can be
used for dispensing video tapes at a rental outlet, 1 9 MAY 2005 -13
especially for after-hours transactions. The nachine can al so

i ncorporate other identification devices or systens, such as bar codes,
magnetic stripes, smart cards, contactless card readers or passwords,

or anycatimer identification device or system available. 5 Wile a
particul ar enbodi nent of the invention has been shown and described, it
wll be obvious to those skilled in the art that changes and

nmodi fi ¢ati onssyefent foe the swge ofrey eolteiction ohaiclbe anddee visphosiog dbpae of ng
fromthe inventi i br oader .aspects. As such, the scope of the

) it
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specific 10 construction descri bed herein but should be defined by the

appended cl ai s and ui v nts there Accordingly, the aimin the
appended cl ai ms ??096'"8 ﬁcgﬁﬁ’cﬁﬁﬁ @’ﬁ%brln Yes and nodifications as fall

wi thin the spiritdahase epstaving ecorvafeaciharticle Soedh g2@dousingd C ai ns:
1. A systemfor the storage of a collection of arti
di spensi ng of on@ ?per!?'%wcé?'?'?rﬁl%%er‘?tfvg 3&3 &hﬁsthémé%téﬂ'é%e for

conprrsin
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articles from t hgispensingeetRanish apenhionds remetelydoeated bomttiee hdusing;
operatively connected wth the database and the dispensing nechani sm
and which is renotely | ocated fromthe housing;

whereby an article is selectable from its record contained in the database using
15 the selection terminal for the article to be dispensed from the housing via the

dispensing mechanism.

2. A system according to claim 1, wherein the dispensing mechanism includes a
radio frequency identifier reader to read a radio frequency identifier tag

20 associated with each article.

3. A system according to claim 2, wherein the dispensing mechanism also accepts
the return of articles and identifies each article returned by reading a unique radio

frequency identifier tag affixed to each article.

25
4. A system according to any preceding claim, wherein the selection terminal and
the dispensing mechanism each include a user identifying mechanism to read
identifying information presented by the user.
36 5. A system according to claim 4, wherein the identifying mechanism reads an

optical, magnetic and/or electronic signal.



whereby an article is selectable fromits record contained in thf

dat abase using 15 the selection termnal for the article to be Y m%rz@éd
fromthe housing via the dispensi n% mechani sm 2. A system according to
claim1l1, wherein the dispensing nec dhi smincludes a radio frequency
identifier reader to read a radio frequency identifier tag 20
associated wth each article, . 3. A system.accor dj . ' rein
he_di Bpens rySIRER RSGHERA I Sl 4053k BRI FLBES IeCbSorEll Bbchankls®
identifies @acthipbishehse é@iniselatedarticieaion theausenipaesentsaditbe dispensisgicy
identifier tag affixed to each article..25 4. A emaccording_to any
precedi ng cMEChanigRdhe same "QQI”Qd?ffC’Bﬂat{Oé’rW%tecg%ﬁhePﬁlggmnslggﬁ'g?%g
mechani sm each include a user identifying nechanismto read identifying

i nformati on presented by the user. 30 5. A systemaccording,to claim4,
whef ei A t heAl SSiRM faFCARTING: ih ARy Shedldne peeding RS, WagiREt e SR

el ectronic ?kﬂi&%- 1ol IdAYee200a thelBelectioh W@iiRaN REcaTatibnordgardiaaithe 4 or
5, wherein in use the dispensing nmechanism wll only dispense each

sel ected ar evailabilipfof@ach geicliser presents to the di spensing mechani sm
the sane identifying information presented at the selection termnal. 5

7. A system according to any one of the preceding clai wherei n t he
syst emB. pr o susten QCW@”GSI@rC‘WPJ-%@%F%‘CFYWt ?W%{g’sq‘ﬁf%?hﬁ?%

regardi ng t RgecitRbhARal 4 ftoRf of S6 br fidré BleRrious trafsautiohe Bf 4l ake. ng t o
claim7, wherein the systemprovides to the user via the 10 selection

termnal a record of one or nore previous transactions of said user. 9.
A systgm ?‘Cﬁﬁoiéﬁnélﬁ éceo@mq fR8nPbné [ the prediding Ehirig avherdirrte moubiag
housing inc es a plurali téYOf st orage racks, ea(ch tor age raﬁk f
i ncl udi ng ainslueala plaraity of sioragseractnmachrinfRge JAL MEHATELE Ryt an
access door s{pale SirMyartifént88RE B housing has an access door that provides access
15 to designated storage compartments for re-loading or removal of articles by an
operator, said storage compartments holiding the articles prior to their removai

from the housing or transport to other available storage racks in the housing.

10. A system according to claim 9, wherein the dispensing mechanism includes a
20 robotic arm with a radio frequency identification reader associated with it to add

to or remove articles from the storage racks.

11. A system according to claim 10, wherein the robotic arm includes an end-effector
that is movable relative to the robotic arm to accommodate each article during

25 transport to and from the storage racks.

12. A system according to claim 10 or 11, including a conveying mechanism to
transport articles from the robotic arm to the user during the dispensing
operation.

30
13. A system according to any one of claims 3 to 12, wherein the housing includes a

plurality of storage racks each having a plurality of storage compartments, and
the storage racks include a buffer portion of compartments for temporary storage
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articles by an operator, said storage conpartnents hol ding the M I
prior to their renoval fromthe housing or transport to other avail able
storage racks in the housing. 10!9A systemaccording to claim?9, wherein
t he di spensing nechanismincludes a 20 robotic armwith a radio
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wher ei n g e b kks.armincludes an end-effector that is novable
relative to tHe robotic armto acconmpdate each article during 25
transport to and fromthe storage racks. 12. A systemaccording to claim
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t he ' ob arm ser during the dispensing ‘operation. 30 13. A
ssyst em anweradiicies ramastoragsmeooprigitgli ns 3 to 12, wherein the housing

i ncludes a plurality of storage racks each having a plurality of
storage conpartnments, and the storage racks include a buffer portion of
conpart ment s  bousirgnpovtachyardicles agestoradlelAY 1005 -16 of articles during

return by a us or r LI ; Jqments in the
storage r acks 8§t3b£% %@i@@ﬁé% orlg&?ﬁg’tf E?@r%@égﬁl@&@gﬁ?@gﬁ'o i of articles
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and whi ch i s whereincthg dispeasied mechanisneinsludes @gradio frequency identifier

reader to read a radio frequency identifier reader tag associated with

15 each article;

whereby an article is selectable from its record contained in the database using
the selection terminal for the article to be dispensed from the housing via the
dispensing mechanism.
20 )
' 15. A system according to claim 14, wherein the dispensing mechanism also accepts
the return of articles and identifies each article returned by reading a unique radio

frequency identifier tag affixed to each article.

25 16. A system according to claim 14 or 15, wherein the selection terminal and the
dispensing mechanism each include a user identifying mechanism to read

identifying information presented by the user.

17. A system according to claim 16, wherein the identifying mechanism reads an

30 optical, magnetic and/or electronic signat.

18. A system according to claim 16 or 17, wherein in use the dispensing mechanism
wilt only dispense each selected article after.the user presents to the dispensing

mechanism the same identifying information presented at the selection terminal.



- wherein the dispensing nechanismincludes a radio frequency i dehMAYilgh

reader to r
15 each art
cont ai ned i
to be dispe
system acco

accepts the return of articles and identifies each article returned by

readi ngg.a u
article. 25
selection t
i denti fying

ead a radio frequency identifier reader tag associated with

icle; whereby an article,is selectable fromits record

n the database using the’'selection terminal for the article

nsed fromthe housing via the dispensing nechanism 20 15. A

rding to claim 14, wherein the dispensing nechani sm al so

Aisysient actording tegmeony of deims 14 tr 13, heseinithe systemaeyides

tr e e I RS Syl RoSrhiEh Meind e SRRREIG of 0Bt

ameighanismto read identifying information presented by the

user. 17. A system according to claim 16, wherein the identifying

mechani sm r
syst enp@cco
mechani sm

presents to

eads an 30 optical, magnetic and/or electronic signal.
AdiyB@nt acodrdingntol Baien 19, Avhesbiartee systemusevidésetodihe pisasviaghe

AN |y di . ' , .
Seppic BN oo ek AR L T cvighe VRRERERRS et T B Ty on

presented at the selection termnal. 19 MAY 2005 -17 19. A system

according t
the usét vi

wherein the
record of o

one of clains 14

r

18.

A

. 18, i -
R St aresiting s pa¥ pinal SR hRHE e o RoSREreLess  to
avgg | abi | ity Miirafcdt storale daeks, Bagh stokagy saaninaludingda miuralty of storage,

6l : _ _ _
hgarTeRe $1 oo InE AES e Bty oy el bRy SEERe 2

accordi ng t GediGiated &téthge lcdipartiénisofc? Ge-lodutrigeion refevai cafsartigles iyl atles
opdrater, Said sictags Sompartents noidihg He BRIes' Hfdr18'Rer Febia! 1 1Y

10 a plural
of storage

15

22.
20 23

24.
25

25.
30

from the housing or transport to other available storage racks in the housing.

A system according to claim 21, wherein the dispensing mechanism includes a
robotic arm with a radio frequency identification reader associated with it to add

to or remove articles from the storage racks.

A system according to claim 22, wherein the robotic arm includes an end-effector
that is movable relative to the robotic arm to accommodate each article during

transport to and from the storage racks.

A system according to claim 22 or 23, including a conveying mechanism to
transport articles from the robotic arm to the user during the dispensing

operation.

A system according to any one of claims 15 to 24, wherein the housing includes
a plurality of storage racks each having a plurality of storage compartments, and
the storage racks include a buffer portion of compartments for temporary storage
of articles during return by a user, for transfer to other available compartments in

the storage racks.
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15 27. A method according to claim 26, wherein the dispensing mechanism includes a
radio frequency identifier reader to read a radio frequency identifier tag

associated with each article.

28. A method according to claim 27, wherein the dispensing mechanism also
20 accepts the return of articles and identifies each article returned by reading a
unique radio frequency identifier tag affixed to each article.

29. A method according to any one of claims 26 to 28, wherein the selection terminal
and the dispensing mechanism each include a user identifying mechanism to

25 read identifying information presented by the user.

30. A method according to claim 29, wherein the identifying mechanism reads an

optical, magnetic and/or electronic signal.

30 31. A method according to claim 29 or 30, wherein in use the dispensing mechanism
will only dispense each selected article after the user presents to the dispensing
mechanism the same identifying information presented at the selection terminal.
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i ncluding a plurality of storage
35. A method according to claim 34, wherein the dispensing mechanism includes a
robotic arm with a radio frequency identification reader associated with it to add

to or remove articles from the storage racks.

36. A method according to claim 35, wherein the robotic arm includes an end-effector
that is movable relative o the robotic arm to accommodate each article during

transport to and from the storage racks.

37. A method according to claim 35 or 36, including a conveying mechanism to
transport articies from the robotic arm to the user during the dispensing

operation.

38. A method according to any one of claims 28 to 37, wherein the housing includes
a plurality of storage racks each having a plurality of storage compartments, and
the storage racks inciude a buffer portion of compartments for temporary storage
of articles during return by a user, for transfer to other available compartments in

the storage racks.

39. A method of storage of a collection of articles and dispensing one or more

articles from the collection including:
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40. A method according to claim 39, wherein the dispensing mechanism also
accepts the return of articles and identifies each article returned by reading a
unique radio frequency identifier tag affixed to each article.

41. A method according to claim 39 or 40, wherein the selection terminal and the
dispensing mechanism each include a user identifying mechanism to read

identifying information presented by the user.

42. A method according to claim 41, wherein the identifying mechanism reads an

optical, magnetic and/or electronic signal.

43. A method according to claim 41 or 42, wherein in use the dispensing mechanism
will only dispense each selected article after the user presents to the dispensing
mechanism the same identifying information presented at to the selection

terminal.

44. A method according to any one of claims 39 to 43, wherein the system provides
to the user via the selection terminal information regarding the availability of each

article.,
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48. A method according to claim 47, wherein the robotic arm includes an end-effector

that is movable relative to the robotic arm to accommodate each article during

transport to and from the storage racks.

20 49. A method according to claim 47 or 48, including a conveying mechanism to
transport articles from the robotic arm to the user during the dispensing

operation.

50. A method according to any one of claims 40 to 49, wherein the housing includes

25 a plurality of storage racks each having a plurality of storage compartments, and
the storage racks include a buffer portion of compartments for temporary storage

of articles during return by a user, for transfer to other available compartments in

the storage racks.

30 51, Use of the system or method as defined in any one of the preceding claims for
storing a collection of articles and providing to the user of the system or method

one or more of the articles.



conpartments and the housi ng has an access door that provides akchM¥ 280d

desi gnat ed storage conpartnents for re-loading or renoval of articles by

an operator, said storage conpartnehrts holding the articles prior to

their renoval 10 fromthe housing or transport to other avail able

storage racks in the housing. 47. A nethod according to claim 46,

wher ei gyt heHgé %Pﬁ?%ﬂanﬁ‘%? htHodmad detingd 9% afy oh®RPElafnd ! 1 B0l acrentatli 0
ITIc

frequency i dent Ion reader associated wWith it to add to or renove
articl es’ f r outetheherety thgarticiescts. be sforag and Hispensgd Fe ¥idgrigPeotYidetn 47,
wherein thecéﬂ@&hhgcgrn1includes an end-effector that is novable
relative to robofic armto accommpdate each article during

transport to and fromthe storage racks. 20 49. A nethod according to
claimd47 or 48, including a conveying nechanismto transport articles
fromthe robotic armto the user during the dispensing operation. 50. A
nmet hod according to any one of clains 40 to 49, wherein the housing
includes 25 a plurality of storage racks each having a plurality of
storage conpartnents, and the storage racks include a buffer portion of
conpartments for tenporary storage of articles during return by a user,
for transfer to other avail able conpartnents in the storage racks. 30
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claims for storing a collection of articles and providing to the user
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52. Use of the systemor nethod as defined in any one of clains 1 to 50
at arental outlet, wherein the articles to be stored and di spensed are
vi deo tapes or video conpact discs.





