-The nprésent i,nvention is particularly releyapt to articles which are
recijabIe Typlcally recyclimng is restricted to articles of limited

conphkexity and valaue adwARATEJUFOR BTORTNG GATE DISHENEHNORRTIELES exanpl e,
al umi ni um cans and bottles can be separated fromother articles in a
donestic situation and can then be either delivered to a recycling | ocation
or can be coll ect ethdy prasmc| iimgentgai sdlsi oparticularly relevant to
articles which are recyclable. Typically, xrecycling is

restricted to articles of limited complexity and value

5 which require minimum care in handling. For example,
aluminium cans and bottles can be separated from other
articles in a domestic situation and can then be either
delivered to a recycling location or can be collected by
a recycling organisation.

10 In instances where more fragile and sophisticated
articles are to be recycled, such as toner cartridges and
printer cartridges, for example, at presen- there is no
real alternative to storing the used arti es in boxes
and delivering the used articles to a recycl.ong centre.

15 The present invention w»nrovides an apparatus for
storing used articles and dispensing new articles,
comprising storage space for storing used and new
articles, detection means for detecting the storage of a
used article, dispensing means for dispensing a new

20 article, and control means for monitoring the storage of
used articles and for controlling the dispensing cf new
articles.

Preferably, the apparatus is adapted to stors and
dispense ‘“complex" - articles. This includes more

25 sophisticated articles than the type which are commonly
recycled (cans, bottles, paper,. etc) . In particular,
these articles include toner cartridges, copier toner
cartridges, bubblejet cartridges, inkjet <cartridges,
printer ribbons and other recyclable office materials of

30 a complex nature. The apparatus may be regularly
serviced to remove used articles for recycling and to
restock the anparatus with recycled articles ("new
articles") for dispensing.

The apparatus is preferably established in a

35 convenient location, such as a retail shop, a foyer c¢f an
office building, oxr, in a large office, in the cfiice
itself. Apparatus with different configurations mav b=
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I n i st SWE/0#4dbe rore . fragil e and sophi sticated articles #PCI/AUINO0416
recycl ed, such as toner cartridges and printer cartridges, for exanple, at
present there is no real alternative to §t3rrhg the used articlLes in boxes
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cartridges, copler toner
articles deposited being exceeded. The ratio may be 1:1,
_ for example, so that in order to obtain a new article a
.10 user must first deposit a used article in the apparatus.
The ratio is not limited to 1:1, however, and may be of
any other ratio. For example, the ratio may be three
dispensed articles to one deposited article, ie a fourth
new article will not be dispensed until a further used
15 article is deposited, if only one used article has been
deposited previously.
The apparatus may be arranged to serve the needs of
a number of different users and identification means,
such as a magnetic stripe card and associated reader may
20 be provided to identify a user réquiring a transaction.
A pin number entered on a keypad may also be used for
identification. In such a case, the ratio between
articles dispensed and articles used may be user specific
and will relate to the number of articles dispensed and
25 the number of articles deposited by that user (or user's
. company) . |
The control .means preferably includes a memory for
recording each transaction by each user. This memory can
be used for audit purposes, for example. The user may
30 obtain a "credit" for every used article he deposits and
a "debit" for every new article he withdraws.
The detection means preferably comprises means for
determining whether an article proposed to be stored by a
user of the apparatus is of an approved type to be
35 stored. This means comprises a means for assessing pre-
detexrmined features of the article in order to identify
it. The pre-determined features may be features of the
shape of the article. For complex items, such as~princer
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car t ri'dyed4s0dagbbl ej et cartridges, inkjet . cartridges, pPperiat93/dodbpns
and ot her récyclable office naterials of a_conplex nature. The
apparatus may be regularly serviced to rermove used articles for

recycling and to restock the _apparatus wth recycled articles ("new
articles”) forcanapefgefigand therHeikeynpbhat ehiape ds piien agijrinctive.

established iprefer£0I¥eNni ehk | @ErinPN, £6HChadsedshiabal It@pp%r?,é oyRayof
an office building, or, in a.arge office in_the office i f
Appar atus vi t FARETEFEnE EEISHG FOrePhagLpe which accurately reflects
the shape of at least a portion of the article. 1In the
5 case of printer cartridges and the like, the physical
receptacle may comprise a "drawer" or compartment having
an insert therein which fits to the shape of the article
together with an actuation means (such as a solenoid)
which will not be actuated unless the article fits
10 correctly into the insert. - An alternative is to have a
drawer or compartment with slots at the sides of the
drawer corresponding to the shape of the ends of the
article, so that the article will not fit into the drawer
unless its ends are of the correct shape.
15 An alternative to assessing shape would be to use
. optical sensors or sensors of some other type. Other
sensors may also be employed supplementary to shape
detection.
The control means is preferably responsive to the
20 means for assessing ("determining means") to, disallow the
dispensing of a new article and/or to produce an alarm
condition, when the determining means has determined that
the proposed article is not of the type which is to be
stored in the apparatus. For example, if the article
25 which should be stored is a printer cartridge, and the
article is not of the correct printer cartridge shape to
fit into a physical receptacle of the apparatus which
accepts the article for storing, then the article may be
rejected and any subsequent transaction by the samé user’
30 to request dispensing of a new article may be denied.
Further, an alarm condition of the machine may be
activated to indicate that improper use of the apparatus
is being attempted. When the apparatus is connected by
communication means to.a master controller (see later)
35 the indication of an alarm condition may be made at the
master controller. This feature advantageously prevents
improper use of the apparatus.

T ————_.__ __The storage space may comprise a pluralicy of
This Sheet Has '

LT



--2; rmmwﬁpendl ng on the type and vol ume of recycl abl pcyeys/etdiet hey
are i.nt ehded to handl e. Preferably, in order to encourage recycling of
used ,articles, the dispensing of a new ar‘t i“l®e is tied to the deposit of a

ed arti cle, ch that the apparatus will. not dispense a new article if
?ﬁat vmrI: resﬁ#p?W%eprﬁtoﬁﬁg rmrﬁé’(?prté'ﬁlt?soet \&éfe‘?ﬁé%]aﬁftlﬂ‘%s AFepRAged

aﬁd used arti dmepiemohetedrb&atgh exceeddd. sbwradti oImm\ore émbodiment,
SRanpl e, 50 1 Mol N0l 8001340 ANEWAL Pl A dionls IUshy ! EEahe longsi ¢

a used articledh th ara 1% Mt Wev
and may be of aanycmllmtm@nto witlForaexhnpkablet hdoonti othey deorhrkeing

di spensed grtig) ﬁrg&ePg,et étee Ejo'10|rﬁ’$ax‘1§ afcswrmdgew;gsh' ree m'

not be dlspense use article 1s deposite
used article mmh weans| bard apr‘&ﬂﬁl’éu@li?t the user wishes to store an

article, a door to a compartment will be opened and the

user will be required to place the article into the

compartment and close the door. Subsequently, if the

10 user desires a new article, the door to a compartment

containing a new article will be opened and the user may

take the article. A memory in the control means will

record the transaction against the particular user.

In other embodiments, a reception receptacle is

15 provided in which to place a used article. The reception

receptacle includes the detection means and the

determining means for the article. The receptacle

communicates with a chute to allow the used article to

fall through to a storage bin or is connected to

20 separately accessible storage spaces by means of

transport mechanism for transporting of the used article

to the storage space. The reception means may also be

used as a dispensing means in such an embodiment, the

_ transport means being controllable under controlled means

25 to remove an article from a storage space and convey it

to the reception means. Alternatively, a separate

dispensing outlet may' be provided, which is enabled by

the control means, and that is connected to a "stack" of

new é.rticles, for example. The dispensing means may be

30 at the bottom of the stack so that each time a new

article is removed, an article drops from the stack to
take its place for removal in a subsequent transaction.

Preferably, the apparatus in accordance with the

present invention 1is adapted to be serviced by an

35 organisation, department or entity separate from the

actual users of the apparatus. For example, the

apparatus may be serviced on the basis of a similar

syst:em to that used for photocopying macn:.nes nowaclays
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The ApPYPAM{M446, be arranged to serve the needs of .a nunbdICHAUE 016Nt

users and jidentification means, such as a gagnetlc stripe card and
associ at ed reader may be provided to identify a user requiring a

transaction. ﬁVhBJt:n nygper vmétrﬁr%lewlalﬁeypqc}, Myedh P86 UL fé&kternal
i dentification. such a , case rati o etween articles ,
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apparatus is Q.E’t"i'&l%%omg@grédpeaha b&umber of replacement articles
dispensed. ' Where the number of used articles reaches a

10 pre-determined number and/or the number of new articles
drops below a pre-determined number, the control means
will communicate this to the master control means which
will indicate that servicing of the apparatus is
required. A service agent can then be sent down to re-

15 stock the apparatus and/or remove used articles for
recycling. If the apparétus breaks down, a similar
procedure may be followed, the master control means being
informed that the apparatus is inoperable or partially
inoperable and causing a service agent to be sent out to

20 the apparatus. The master control means may access a
plurality of apparatus to which it is connected on a
polling basis, for example.

The present invention further provides a system for
monitoring and controlling the storage of used articles

25 and the dispensing of new articles, comprising an
apparatus in accordance with any or all of the features
of the apparatus discussed in the preceding paragraphs
and a master control means, the master control means
being connected to monitor the operation of the apparatus

30 to determine when the number of used articles has reached
a pre-determined number such that -the apparatus requires
'servicing to remove used articles, and to determine when
the number of new articles has been reduced to a pre-
determined number such” that the apparatus requires

35 serv:.c:.ng to be replenz.shea with new articles.

The present invention yet further provides a method
of recycling complex articles, comprising the steps of.
nrov:.d:Lng an apparatus in accordance with any cf the
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.stored.} a& neans conprises a neans for assessing pre- determ ned .
feat ur XOFA/Q440 o1 ticle in order to identify it. The prePGE(AVI/BRM6

featyres may be features of the shape of ghe article. For conplex itens,
such as printer -3- cartridges and the

like, the sh?gf-eeﬁ aghten ghenbbephye: Fosiepathy Lhe "ERBArabet  to

assessi ng se a p ysica tacl _accurately
reflects the @%%@Em@ﬂe atwh%lastafa BOPRITET us Fﬂ@t@rlﬂscl 8. Pra-dpearmined

number of used articles, collecting the used articles for
recycling, and optionally replacing recycled articles in
5 an apparatus to be dispensed as new articles. The
apparatus may be used as a collection only system
providing a means for users to lodge recyclable materials
for storage without the need to dispense replace items.

The present invention yet further provides, in an

10 automated storage and dispensing apparatus, a method of

) storing used <complex articles for —recycling and
dispensing recycled complex articles, comprising the
steps of, on actuation of a control means by a user to
indicate that a used article is to be stored, enabling a

15 reception means for receipt of the used article,
assessing pre-determined parameters of the used article
by means of sensors and/or mechanical means to determine
whether the used article is of an allowable type to be
stored, and storing the used article in a storage space

20 if it is of an allowable type to be stored; the further
steps of, on actuation of the control means by a user to
indicate that the user requires a recycled article,
determining the ratio of used articles stored by the user
to recycled articles dispensed to the user and, if the

25 ratio does not exceed a pre-determined limit, dispensing
a recycled article to the user.

The automated storage and dispensing apparatus used
with the method of this aspect of the present invention
may be the apparatus discussed in any of the preceding

30 paragraphs.

The present invention yet further provides an
apparatus for storing used articles and dispensing new
articles, comprising a receptacle for xreceipt of an
article, sensing means for Isensing when the article is

35 received in the receptacle, a storage assembly having a
plurality of storage locations for articles, a transfer
means, operable to transfer an article from a receptacle
__;l_._o_a_._t_i_:i:_n_g_____positién to one of a plurality ~of .storage
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case ctf pr| nter .cartridges and the like,. the physical receptacle may _
conpri swiaedMuayer " or conpartnment “having an insert thereinpdr/aosionsig 0
the shape of the article together with an actuation neans (such as a

sol enoi d) which will not be actuated unless ¥he article fits correctly into
the insert. An alternative is to have a drawer or conpartment with slots
at the sides of posdtdanterfenreteirarli iy 2o addaskape storadre kerrt N t#d

article, so thag E@:%lﬂré | gl V\’:féne‘ﬂ@érf 1dni NEPriBeedr MBHLAHEESS £1cn eMbite

are of the correct shape, . An alternative to asseSS| ng shape woul d be
to use optical SERTFIE &°%%§F5Qﬂst8f a5 GROTEIFerPRSHeton EEREY HHifs FPTRER
al so be enpl oyegcssj;pﬁh,ement argyot o sthpe dekasdépmacle Th@d:@ﬂtﬁ.@inﬁﬁansa
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condi ti on, whenat Etaige nposigiopaasdhas sizimgs nbolcahatan and for moving
the article between the receptacle location and the
receptacle, and a control means for controlling operation
of the transfer means and receiving/dispensing means.

10 Preferably the receiving/dispensing means comprises
separate devices for moving the article between the
storage position and storage location, and between the
receptacle location and receptacle.

The present invention yet further . provides an

15 apparatus for storing used articles and dispensing new
articles, comprising:

a receptacle for receipt of used artiéles;

sensing means for sensing when the article is
received in the receptacle;

20 a storage assembly having a plurality of storage
locations for articles; and

a transfer means for moving an article between a
receptacle position and one of a plurality of storage
positions, wherein each storage position is adjacent a

25 respective one of the storage 1locations, whereby an
article can be moved between the transfer means and one
of the storage locations and can be moved between the
receptacle, when the receptacle is in a transfer position
and the transfer means, when the transfer means is in a

30 receptacle position.

The apparatus preferably enables movement of a new
article from one storage location to the transfer means
and a used article from the transfer means to one of the
storage locationms.

35 Preferably in a receiving mode of operation, a used
article .is received in the receptacle, moved from the
receptacle to the transfer means ~when located in the

—— receptacle loading position, moved by the transfer means
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.the.. ﬁroposed article is not of the type which is to be stored in the
appar.at MQ94/W6 exarrpl e, if the article which should be spmrmluyyomm )
printer cartridge, and the article is not of the correct printer cartridge
shape to fit into a physi cal receptacle of Bhé apparatus whi ch accepts the

article for then_the arti, ere te ny..s ue
transaction by%tc’ne&é%nﬁtﬂ’gﬁgftﬁ’ £ &é’§t %’f‘g %‘?%4 gr e%"énﬁq:b q?ﬁﬁf‘soe
deni ed. Furthempznn&ﬂcﬁrnhﬁnxhdragb(ﬁo¢imnwmmhlne may be activated to-

ndicate that [rprofel 4ogabdin APPACALUS.d Sobel 0 ah! A o cMIan-Ie

appar at us i's connectéd n| C on neans con
| ater) the inditdé@t on néwaarbicim dendiavesh frgm benepngboragehd omadtion to

controllerg Eiﬂes Ef&h&f@ra%@dﬁégﬁﬁaﬁ' Y SRR $ moaaﬁaeis_ﬁtofse&eage

appar at us. he storage space nmay_ conprise a plUlra |ty
p051tlon, by the transfer means 1is moved the
receptacle position and is then moved from the receptacle
position to the receptacle which is arranged to dispense
the new article. '

10 The apparatus may comprise a control means for
approving a used article inserted into the receiving
means.

The control means may be arranged to place the
apparatus in a dispensing mode of operation when a

15 dispensing switch is activated.

The control means is preferably arranged to operate
the receiving means when the sensing means senses a used
article is received in the receptacle.

The apparatus may comprise sensors for indicating

20 the position of the receptacle, and the position of the
transfer means. '

The apparatus may comprise sensors for indicating
whether a particular storage location is occupied or
vacant. '

25 Preferably the control means is arranged to process
data received from each sensor.

The control means may be arranged to control
operation of the receptacle and transfer means responsive
to data received from each sensor.

30 Preferably the apparatus comprises a receptacle
on/off loader for moving an article between the
receptacle and transfer means when the receptacle is in a
transfer position- and the transfer means is in a
receptacle position.

35 The apparatus may comprise a storage on/off loader
for moving an article between one of the storage
locations and the transfer means when it is in an

adjacent storage position.
“This Sheet Has Been Replaced




_-4-wfs' hﬁ‘?;orage receptacles, preferably one storage n f.or
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one of the off-loading positions.

The transfer means may comprise a carriage for an
article.

" The transfer means may comprise a guide for guiding
the carriage.

The guide preferably is for guiding the carriage
along a rectilinear path.

Preferably the transfer means is operable within a
distribution compartment.

Preferably the distribution compartment is removably
attachable to the storage assembly. '

The transfer means may be an on-loading means and an
off-loading means.

The off-loading means and on-loading means
preferably are a combined unit.

It is preferred that the transfer means comprises a
support which is operable to move an art:.cle laterally
with respect to the rectilinear path

The carriage may comprise a movable support for
supporting an article. The support may be movable to the
receptacle to receive an article.

The support is preferably moveable to push an
article from the carriage into one of the empty storage
locations when the <carriage is in the off-loading
position.

The carriage may comprise a driving means for moving
the support.

It is preferred that the transfer means comprises
guides which are arranged in parallel on opposite sides
of the carriage.

The guides may be rods.

Preferably the stordage locations are arranged as a
series of parallel compartments.

BEach of the parallel compartments are preferably
arranged to be flush with the carriage when the carriage
is adjacent thereto. _ e e
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. user desises a new article, the door to a conpartnent containing a-new .. .
~articlWOW4/e44dé opened and the user nay take the article. PGA/AUAY004k6n t he
control nmeans will record the transactionggainst the particular user.

In otger enbﬁdineRts, a reception FECepta€1e I's provided in which to place
a used article. The. | e LfHC I gn gt ns
and the determni %&re%cr;e%%tr#&?’nf%&& ?Eggkgr tégl ggﬂgar%hgﬁtrsggfe@ﬁ\iclge stafaé‘
comuni cat es whilcha chsit eremoxkbdy t lfonpesread tiieht othgl | Cfilfﬁftﬁié%‘ttj@fh
storage bin ol dmyLAHaai ed to separately accessible storage spaces by

means of transpdrt mechani smfor transporting of the used article to the
storage space. Th&heHRUTIPUrESRs SARPA NS e Mk PU LS HRRPEHAT ng neans

in such ag enbodi MaMe JraRK A RQFerEARS fithdAMY 0l | abl e under

controlled nmeans to renove an article froma storage .space_and convey. i.t to
the reception nedf§ COMBRTHNSRRS VBRY, Raye %ajg]teefd?gﬁgn 35§ o ?’e‘fh may
be provided, e adrmamRnab/es fuceive an article from the carriage.

The guides may be parallel to the flush open faces

of the compartments. _

10 The carriage desirably cbmprises parallel side
members which are attached Eo the guides for slideable
movement therealong. ?

The parallél side members may have holes
therethrough at each end, which holes engage a respective

15 guide for movement therealong.

Preferably the holes are provided with an internal
thread which engages a .corresponding thread of the
guides, whereby rotation of the guides moves the parallel
side members therealong.

20 According to an alternative embodiment of this
aspect of the present invention the carriage comprises
parallel side portions located approximately in the
centre of respective sides of the carriage, the parallel
side portions comprising holes which engage the guides

25 for movement therealong. '

Rotation of the guides about their longitudinal axes
may be arranged to move the carriage along the guides.

The direction in which the carriage is moved along
the guides may be determined by the direction of rotation

30 of the guides.

Preferably the <corners of the carriage are
stabilised by shafts received therethrough which run
parallel to the guides and allow slideable movement of
the carriage therealong.

35 According to an alternative embodiment of this
aspect of the present invention the carriage is connected
to the guides through a gearing system which is arranged

‘to be driven by a motor to move the carriage therealong.
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the. cbntrdl means,..and { hat is connected_tq.a "stack" of new articles, for
'exanple " The dlspen5|ng means may be at t e botton1of the stack so that

each. time a new ar té{éfefébigm\e%@ Apffidgee daaps ol aRdae %ﬁ%pto it

its place for renova bsequen rans ef erab
appar at us~i-n RERREEE LR A §h9595§s@m:thanﬁﬁqnas¢ gssemiddpted to be

servi ce®™by an orgadli SRSHOPE ﬂg9a&5ﬁﬁgasgrae&bhggyggpggqge fromthe

actual users of the apparatus. For exanpl é t he apparatus may be
serviced on the basiRe oFUBPRFRi FaY SPRRIAID FHarPaEetlebr CRRIEYESpPEISS

machi nes wadadysch form opposite sides of the support.

Preferably the belts are arranged to extend
perpendicular to the direction of the guides.

Preferably the belts are arranged to extend
laterally to the direction of the guides.

10 The conveyor belts may be arranged to extend from
the back of the carriage to the front of the carriage.

The receptacle may comprise a drawer.

The drawer may have side walls which have slots of a
matching configuration to the sides of the article.

15 Optical sensors may be arranged to detect the
article. |

Preferably a back surface of the drawer is hinged to
a frame work of the apparatus.

The drawer may comprise a slot in its base, which

20 slot is arranged to guide a pusher for moving an article
in the drawer when the article is in the predetermined
position and the drawer is in a conveying position.

The drawer pusher may comprise an upper and lower

. member, the upper member being for pushing an article in

25 the drawer and the lower member being for engaging an
engagement member of support.

Preferably the upper member is arranged above the
base of the drawer and the lower member is arranged below
the base of the drawer. _

30 The upper member may be connected to the lower
member through connecting rods which extend through the
slot or slots so as to allow the pusher to be slideably
moved along the slots. '

The upper member may be arranged at the back of the

35 drawer and may have a pusher surface for pushing an
article in the drawer.

The support may comprise an engagement member which

o *s connecﬁed between the belts, for engaging the lower
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‘That ks when servicing, .is requi red _an external servi ci ng agent s .
called in.. I'n the present case, it is pTe%%rred that the apparatus is
connected to a qﬁster controller at a renote servicing centre, by nmeans of
a comuni cat i dAS such as a tel-ephone data |ink. The control neans is
preferably arrangedPreaferablyr wherhi der sthkusofficllodidiagr egmisliitﬁgncapehét Y,

poroer o usecaldghsihabS L MO cRh, TR SRS P W i, i

di spensed. Feaches. a pre ermne
nunber and/or ¢mermmemmtemewaytlﬁre@ drthps diellerding epdeticivnnedthe

humber, the é&ﬁ%&% rﬂeﬁﬁsmm&@m&gﬁgsgtﬁi grbfl tHE HBGLY mepBbiol means

whi ch mAII servi cing apparatus is required. A
service agent can tPesferaklont thewn siFpoxt shedits hargpparaeagesndrer be

remove used ardify€8 £9'move the engagement member between the back and
front of the support. |

The support is preferably mounted on rails.

10 Preferably the drawer is hinged and once loaded with
an article is pivoted to a position where the lower
member engages the engagement member.

The pusher may be biased to the back of the drawer
by a spring.

15 Preferably operation of the belts to move the
engagement member, when engaged with the lower member, to
the back of the support, moves the pusher upper member
from the back to the front of the drawer.

The lower member may have front end portions spaced

20 apart by at 1least the distance between the conveyor
belts, as measured from the outside edges.

The lower member end portions may be arranged to be
lower than the belts, when engaged by the engagement
member. '

25 Preferably the engagement member comprises an
abutment member for contacting an article located on the
belts.

Preferably when the carriage is in an off-loading
position the belts are operable to move the engagement

30 member to push the article into an empty storage
location.

The distribution compartment and guides may define
an elevator shaft with the carriage being the elevator
and the storage locations defining different levels at

35 which the carriage is arranged to stop.

According to an alternative embodiment of this
aspect of the present invention the article is loaded
directly onto the carriage and the support is only for
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recytl r%94/04ﬂ6the appar atus breaks down, a sinilar prof&ddfliHdyiige

foll owed, thé master control means bei ng |Q§0Lned that the apparatus is
|noperable or partially inoperable and causing a service agent to be sent

out to the apparf&t%adlﬂge RS L0t 10 ' R WP IR YS OEERGE aoahuiahlty of
apparatus to which it is onne ted on ol I'i %ﬁ 335|s far ﬁgﬁg . —_The
present invention f TR = s 3G m FBYONONEREr i RS a oM g
t he storage ofinmamumdn(ihﬁ sﬁdrage db&aeﬂsns;aﬁenpmoa&dedlem,appﬂyﬂﬁéng
an apparatus i or ¢ n he features of the apparatus
di scussed in t%g%g‘recg%pri’ \3461 dr%a%/)r?gaﬁl carzt"'tae?econtrol means, the
mast er conbrol nmeandceenddngonrtact aiiqwemnlemboﬂhpenperaﬁl orthef tghmesent
apparatus 10 dgbgledhel g UTBEL: 9bnlisedrar thebf2abas LE350A Bone

pre-determ ned AUITDET Suc the a para us requires servicin 0 renove
used articl es, axegndo. the @eniphese el keh@asariage new articl es has been

reduced to a pre- according to another embodiment the transfer means
is guided by a cable system.

10 According to another embodiment the transfer means

is guided by a rack and pinion system.
Preferably the cable system is operable to move the
carriage between on-loading and off-loading positions.
Preferably the <carriage is in the form of a

15 compartment for receipt of the article.

Alternatively the carriage is in the form of
locating members.

According to an alternative embodiment of the
present invention an article is arranged to be moved from

20 the carriage to an empty storage location by means of a

pusher of the carriage.

Preferably the pusher is movable from the back to
the front of the carriage by a driving means.

Preferably the driving means is a threaded rod which

25 engages part of the pusher, whereby .rotation of the

threaded rod moves the pusher therealong.

An alternative embodiment is the use of a belt to
move the pusher assembly

According to an alternatlve embodiment of this

30 aspect of the present invention an article is moved from

the drawer by a conveying member which is arranged to
move the article to the carriage.

Preferably the contrel means is in the form of a
data processor. '

35 Preferably the apparatus is provided with sensors to
indicate the position of the carriage and/or the article,
within the apparatus, or stepper motors or alternative

. electro mecnanlcal arrangement which allows a. control
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;;determ‘H@(?"(Mﬂ'b@r such that the apparatus requires servici RGT{AUS3#00416
replenlshed with new articles. The pr pent i nvention yet further ™
provi des a nethod of recycling conplex artTcles, conprising the steps of

P! b gedi ng T ANE £5 Be WAESSECE Tl the
a— Preferably the apparatus is provided with a d:Lsplay
means for indicating if an article received in the
drawer, is acceptable, and to instruct the user in regard
5 to the use of the apparatus.

Preferably the apparatus comprises indicators for
indicating the number of empty locations in the storage
assembly.

Preferably the storage assembly may be removed from

10 the apparatus when full and replaced by an empty storage
assembly.

Preferably the control means comprises a remote
monitoring system.

Preferably the control means comprises a means of

is identifying the depositor.

Preferably the: dispenser comprises a stack of
articles which are individually moveable to an outlet
location for withdrawal therefrom.

Preferably an article is dispensed from the

20 dispenser when an article is received in the drawer.

Preferably the storage assembly comprises a
plurality of storage locations in the form of
compartments. '

Preferably the storage assembly comprises a column

25 of storaée compartments.

Each column preferably comprises a plurality of rows
of compartments.

Preferably the column of compartments comprises an
on/off-loading face.

30 Each on/off-loading face is preferably a single row
wide.

Preferably the width of the on/off-loading face 'is
substantially the same as the width of the front face of
the distribution compartment.

35 : Preferably the receiving/dispensing means
incorporates the off-loadin§ and on-loading means.

Preferably the receiving/dispensing means comprises

a guide.
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-, YU S uE e ettt o
=determ ne When.an apparatus contains a pre-;deternm nd number of used
articles, collecting the used articles'fdrlﬁecycling, and optionally

replacing recycled articgles in_an a%par tus to be dispensed as new
articles. The apﬁ%ra?ﬁs PreEyerBEed udRt aseagh cBPWecOfon CHRAF TGRS m

providi ng a neasfiptosessar gutidel.odge recycl able nmaterials for storage

w t hout the need to_dispens regFaEé i tens. .Thgﬁgres nt invention yet
further provides, iFRe ﬁ %ﬂ%gﬁaT ¥ SPOUPEIECafd PR p&tsiify dbpar at us, a

met hod of storing Pseflerabhyl eachaguiidecsis drrangedytbi mgvearmh dirspisriss ng
recycl ed cgnpl ril.c , ~&0 I SN h n actuation of a
control me%ns gétg Iage%ﬁtéooifng}lq%a g '?'#gt %é’?@se."grﬁ% e is to be stored,
enabl i ng a recepti ofraferablyr thecerpecedvingd dispensima| veanssaamnnises

pre-deterninedapégﬁgggggsmegnghe used article by neans of sensors and/or
mechani cal means to determ ne whether the used article is of an all owabl e
type to be stored, BreferaplyigthBe GRERYPY | BRPANS) GORRBIRS Jpa@dutment

means which is arranged to move an article along the
10 guide.

Preferably the conveyor means is for moving an
article from one compartment to the transfer means.

The conveyor means may be arranged to move an
article from one compartment to the carriage of the

15 transfer means.

_ The conveyor means is preferably movable between an
end compartment and a front compartment of each row of
compartments.

Each row of compartments in the column may be

20 provided with a respective conveyor means.

The guide preferably comprises two rails which
extend between the end compartment and the £front
compartment.

The donveyor means may comprise a moveable pusher

25 which is érranged to push each article in a row of
compartments. _

Preferably each compartment is arranged to store omne
article.

Preferably the movable pusher is guided by the

30 rails.

Preferably the rails are arranged to support each
article in its respective compartment.

Each pair of rzils is preferably moveable parallel
to their longitudinal axes.

35 Each rail may be supported on a base of the row of
compartments.

Each rail is preferably arranged on opposite sides
of the row of compartments.
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if -it WO M0446al | onabl e type to be, stored; .the further. RETAUIB/00416
actuatlon of it he control means by a user tf indicate that the user
reqU|res a recycled article, deternining ?he ratio of used articles

stored by the user 49 ﬁe%&q_lle§@éféfé d'c%ﬁ%'ig%@st oaﬁhgdgg em%'ﬁ@ ndande

rati o does not excee 4 A pré-determ ne | Spens] ng ecyc ed article
to the user. for gngagememst adti dihejcengagemenenBeRyeap o fhs SHRROEET h
the method of d#isnasesetigget he present invention may be the apparatus

O O e S by o, P s T
dispensinq;nemtaiqglcles conprising a receptacle for receipt of an
AL R R A R ol T o
articles, a trpwreferablpanhe @ushell endang rbsiséerangedr ticclbe flagated at
receptacl e the rear end of the rails.

For each row of compartments, each article in each

10 compartment is preferably arranged to be supported on the
rails.

The pusher may comprise a panel slideably connected
to the rails through first and second guide blocks.

BEach guide 'block may comprise a locking means for

15 locking it to its rail.

The support of the carriage may be arranged to move
the rails parallel to the sides of each compartment from
the rear end of the row to the front end. '

The engagement means may comprise a catch located at

20 the front end of each rail. ‘

The rails may be biased to return to a starting
position.

Preferably in the'starting position, the front end
of the rails does not extend beyond the front face of the

25 column of compartments.

The rails may be biased by springs to return to the
starting position. _

The pusher means may be arranged to be ratcheted
along the rails.

30 Preferably the pusher means when located between the
back and front end of the rails is only able to move
towards the front end of the rails.

Preferably each time the rails are returned to their

- starting position, the pusher means is maintained in its

35 current position. |

The rails may compriée ratchet means for preventing
the pusher means from moving backwards along the rails.

Preferably the first and second gulae blocks allow
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-Ioadfn g to one of a plurality of storage

-7- poé? i or storage in an adjacent storage IocatlonlgﬂaAyB@pmﬁﬁatb
transfer an article dispensed fromone stgr-page location to a storage
position fromthat storage position to t he receptacl e posi tion,

a receiving/ dgapergiing MANSL{N PEYeAOh! BRedl Wheh chriMasie aré:mr&eg& to
position and a  storage , k ocatiaon and for noving
the starting position.

According to another embodiment of this aspect of

the present invention the first and second guide blocks

5 are arranged to engage with base portions of each
compartment to prevent them sliding back with the rails
to the starting position. )

The pusher may be driven by a motor.

When the pusher reaches the front end of the rails,

10 preferably the motor is arranged to return it to the back
end.

Preferably the motor is controlled by the control
means.

The pusher may be arranged to stop at predetermined

15 points on the rails.

The predetermined points may correspond to intervals
which are greater than the width of an article.

The predetermined points may correspond to intervals
corresponding to the Dborder between corresponding

20 compartments in one row.

' Preferably the predetermined points correspond to a
position directly behind an area where an article is to
be stored.

Preferably each compartment is sized to hold a

25 plurality of articles in a row.

Preferably each article is supported in a row on the
rails.

Preferably each row of compartments is replaced by a
single compartment, sufficiently long to aécommodate a

30 plurality of successive articles.

The present invention yet further provides an
apparatus for storing new articles and dispensing new
articles, comprising a first and second storage area, the
first storage area beirng arranged to receive a used

35 article in a first receiving location whereby it can be
transferred to a first storage zone, the second storage
area comprising a plurality of articles for dispensing,
whereln insertion of a used article J.nt:o the receiving
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the articl’e between the receptacle |ocation and the receptacle, and a
cont r ol Wa9d/B486ér control ling operation of the transfer neRCI/AUSE/00416
recei vi ng/ di spensi ng nmeans. Preferably the receiving/dispensing neans
conpri ses separate devices for noving the ticle between the storage

position and storag I Qn, d en t.he receptacle_l i d
recept acl e. aroeal.hge%gggéns. rl]Ll nt‘?%%&igftﬁﬁiehg?e Dvi Eagggﬁg:g%%arigt %
for storing ustidstttstbrsgaendatisspandi ig nele adiispeasingnpfi sinngrticle a
receptacl e forgtaeaipt é’éce’*ﬁfdﬂ‘?ﬁdﬁ ESraa sensi ng neans for sensing

ed int receptacl e

when the article I1s recelv e; _ a storage assenbly
having a plurality Bsfetaratdge et iWRA f oRTHiELE| ed5 afFrangedy ttandier

means for g1vijikeaRt & t heh8a Py WeRRoA tIRC O Gl fimoshikan A P iafdy
plurality of storage positions, wherein each storage position’'is adjacent a

pushes a pusher means which pushes an article from the

second storage area out of the apparatus. .

The secbnd storage area may comprise a stack of

articles which moves downwardly a level each time an

10 article is dispensed.

The second storage area may comprise a dispensing
area located at the bottom of the stack.

Preferably the receiving area comprises a draw which
is movable to the dispensing area to push an article

15 therefrom. ' '

The draw may be spring loaded to return the
receiving area and drop the used article into the first
stofage zone.

The first storage zone may be located adjacent the

20 second storage area.

The first storage zone may be located underneath the
dispensing area.

When the draw is located in the dispensing area, the
used article may be arranged to be passed to. the first

25 storage zone therebelow. '

' Insertion of a used article into the receiving area
is preferably activated by a lever arrangement which
dispenses an article in- the dispensing area.

According to another embodiment of this aspect of

30 the present invention there is provided an apparatus for.

dispensing items, comprising a receptacle for a stack of

items, a roller means for moving an item to a dispensing

zone and a means for dispensing an item when a sensor
indicates that an item should be dispensed.

35 Preferably the apparatus for dispensing items is

~ linked with an apparatué for storing and dispensing

articles and is arranged to dispense an item when the

_apparatus for storing and dispensing articles, receives
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-respective one of the storage |ocations, _wggr eby an article can be noved
bet ween ‘t he transfer nmeans and one of the orage |l ocations and can bé
noved between the receft acle, when the receptacle is in a transfer position
and the transf®f ?@Eﬁg,eMen the transfer neans is in a receptacle
posi ti on. The Tippareteptpctéemall pecrmahtagebvieneeleodsa anwibeni ake

fromone storage |Qcation {0 e ftransf S gggfii_‘ys rticl om.t he
transfer meang‘%?% %ﬂé%gﬁ P%etsgorstggg‘l}l'o% F%lﬁé;.tg re_%g?gblyale%eégr it .
recei ving nodecaxt beenavednbyatheetodileircmeans tec dihee dispansing @agmeac! e,

moved fromgthe receptaedfab Pyt BRet FRNTES BRAS JRS1iNeAtLdphArbIgty of
receptacl e | oadi ng position,” noved by the transfer neans
rollers and levers.

The dispenser apparatus may comprise sensors for
indicating when an item is in the transfer area.

The items preferably are held between two rollers of

10 the rolle:l;: means when in the dispensing zone.

Preferably the roller means comprises a first roller
which comprises a cam surface for moving the item to a
second roller in a waiting zone. _

From yet a further aspect, the present invention

15 provides a storage apparatus for facilitating recycling
of complex articles, comprising storage space for storing
used articles for recycling, detection means for
detecting the'storage of a used article, identification
means for identifying a user of the apparatus and

20 recording means for recording the number of used articles
stored by the identified user.

In this aspect, therefore, the invention gives an
apparatus which is arranged to store articles f£for
recycling and which does not necessarily dispense

25 replacement articles, although embodiments may also
provide a dispensing function.

Recordal of the number of items stored can be by
individual users, groups of users (eg companies) or by
' machine site. Knowledge of the number of articles stored

30 in the machine by a wuser enables examination of
quantities of stored articles to be picked up by a
servicing agent and also facilitates pricing for
replacement items provided to the user. Where the
apparatus is merely a -storage apparatus, and has no

35 dispensing function, replacement articles may be provided

by independent supply contracts not related to the
machine itself other than to determine the pricing and
quantity to supply, or by electronically generated orders
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-8- to one storage position and then fromthe transfer neans to one of the

storage”| ocati ons. - I'n a di spensing md@ of operation it is preferred

t hat- a new art| i s nmoved from one stora !L cation to the transfer neans
1gﬁ gﬁa i e

when | ocated ¥ R cIRreLAGES 2 PhemeF Y the thensFBPPISHs Yren

moved to the geeefpac|cf ppﬁet-déﬁeﬁﬁldnba t&mmyeélbh@.mSt hissesdptacithe
position to'the_rece arranged to dispense the new article.

The appar at us H§9 &S%pgysghg SBH’FFSIt%ans for approving a used article

‘inserted into the FereieXample, the number of items stored by a user

5 may determine a discount on replacement articles.

This aspect of the present invention may include any
or all. of the features of the other aspects of the’

. invention discussed above.

From yet a further aspect, the present invention

10 provides a storage apparatus for facilitating recycling

of complex articles, comprising storage spé.ce for storing
used articles for recycling, detection means for
detecting storage of a used article, identification means
" for didentifying the user of the apparatus, and reward

15 means for instigating issuance of a reward to the user.

The reward which may be issued may be in the form of

a- lottery ticket or other reward issued by the machine,

or may be issued by the servicing agent at a later stage.

Preferably, the machine includes fgcording means for

20 recdrding the number of articles stored by the user. The

reward may vary depending upon the number of articles
stored in a period of time, for example.

This aspect of the invention may include any or all
of the features of the other aspects of the invention

25 discussed above.

Features and a'c:ivantages of the present invention
will become appé.rent from the following description of
embodiments thereof, by way of example only, with
reference to the accompanying drawings, in which;

30 Figure 1 is a schematic block diagfam of a system
- for monitoring and conti'olling the storage of used
articles and the dispensing of new articles, in
accordance with an embodiment of the present

_ invention; _

35 . Figure 2 is a flow diagram which schematically
illustrates an operating procedure for g generalised
embodiment of an apparatus for storing ,and
dispensing articles in accordance with the present
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meanss - » The control neans may be arranged to place the apparatus in. a

di spensi"ng.-._mide of operation when a di spensddhg switch is activated.
The control nmeans is preferably arranged to operate the receiving neans
when the sensing meaRYe¥&AS®S a used article is received in the receptacle.

The apparatus may cedpiuiree §ea%or§ betrspadic#el nglédaefpmuttna @rdrte and
receptacle, a osMJé%n t he transfer arat us. mnay

conprise sensors foP?ndi e ARRATR IS {?%I §F°§1189agfé"$p‘ghﬁ’%ﬂ5?‘§g
occupi ed or vacant. articlisef Qnabécyccbft&anoet noltlieans iembodiaxegad bl the

process daLa recei Ye%ﬁ%&g{a e'acv(r;erni thetggg gag gt pals ﬁaggm@ngghout

arranged tO contro e recep e an t AN
responsi ve to data meseicusdtir @oveagh sensor.

Figure 4 is a perspective view from above and one
side of a receptacle drawer of the apparatus of
Figure 3; '
10 Figure 5 is a perspéctive view from above and one
side of an upper part of a drawer pusher for the
drawer of Figure 4;
Figure 6 is a perspective view from above and one
side of a lower part of a drawer pusher £for the
1s drawer of Figure 4;
Figure 7 shows a first variation of a stacker which
may be used with the apparatus of Figure 3;
Figure 8 shows a variation of a stacker which may be
used with the apparatus of Figure 3; |
20 Figure 9 shows a variation of a shelf pusher
mechanism which may be used with apparatus in
accordance with the present invention;
Figure 10 is a front view of one compartment in a
storage compartment assembly according to an
25 embodiment of the invention which may be used with
the shelf pusher mechanism of Figure 9;
Figure 11 is an angled view of an apparatus
according to a further embodiment of the present
) inventiori; |
30 Figure 12 is an angled view of a reward dispensing
apparatus according to an embodiment of the present
invention;
Figure 13 is an angled view of an apparatus
according to an embodiment of the present invention
35 - which may employ the shelf pusher and compartment of
Figure 10;
Figure 14 is a perspective view from above, the

front and one side of an apparatus in accordance
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Pref er 8P4 HE46 ppar atus. conprises a receptacle on/off | oX&d/AUPH004k6pyi ng
an article bDetween the receptacle and-tpansfer neans when the receptacle
is in a transfer position and the transfer nmeans is in a receptacle

posi ti on. ~ The vapinraatfisritegr canipodseent soOrelge pnéséht| dadencidbny .
moving an article fetugen one; of ot BeBtolAds JPMAd Ypp ki ot TAISEEL

means when it is :
A

14;
Figure 16 is a cross-section along line AA of Figure
5 15;

Figure 17 1is a perspective view of a storage
compartment of the apparatus of Figure 14, showing
the walls of the compartment in ghost outline to
reveal the compartment insert;

10 Figure 18 is a perspective view of a toner cartridge
which the embodiment of Figure 14 is arranged to -
store and dispense;

Figure 19 is a schematic view showing a variation on
storage compartments for use with the embodiment of

15 Figure 14;

Figure 20 is a perspective view from above and one
side of a further embodiment of the present
invention, with cover removed to show internal
working details schematically;

20 Fiéure 21 is a schematic illustration ‘to show
operation of a receptacle and transport means for
the embodiment of Figure 20;

Figure 22 is a perspective view from above and one
‘side of the embodiment of figures 20 and 21, with

25 cover in place; '
Figure 23 is a.detail showing a lift mechanism for
use with the embodiment of figure 20;

Figure 24 is a perspective view from above and one
side of a further embodiment: of the present

30 invention, with cover removed to show internal
working details schematically;

Figure 25 is a detail showing a cartridge moving
mechanism of the embodiment of figure 24;
Figure 26 is a detail showing a cartridge receiving

35 mechanism of the embodiment of figure 24;

Figure 27 is a persﬁective view from above and one
side of the embodimenc of figure 24 with cover in

place;

This Sheet Has Been Replaced

g




Pr ef ef abl y’the transfer neans conprises a %i de for guiding the article
bet ween the on-roadi ng position and one of “°h&€ of f-| oadi ng positions.
The transfer neans gﬁé_aconprl se a carriage for an,article The trarhsfer

means may conprise FBe 28 oS gRi @ep@p[ Mg rYigE. £xon THROYRi 88
preferably is for gsidéngdthe @ar fuaghedl ongmbBodtwénti nesf pahb. present
Preferably the trangfer geans ggrab e vmtgl n.a distributi

conpart ment . PreREFRBEGRt he H? FRhUYi on SEEWHES: nerdS sn}aglnové‘iﬂrflng
attachable to the sd@tagbsassenbly The transfer neans nmay be an

on- | oadi ng, means a%:a%% 8” 6}% y apﬁé@égectlve h@le‘?f fsh8€}9#1§9 TRth

and on-| oadi ng pre era onbi ned
preferred that the mechshiésmnéams usenpwitksan embodiment of the present

invention; _
Figure 30 is a sectional view from above of a catch
for figure 29 showing operating detail;
10 Figure 31 is a view from the front of the .catch
mechanism of figure 30;
Figure 32 is a schematic exploded perspective view
of an apparatus in accordance with a further
embodiment of the present invention, and '
15 Figure 33 are schematic illustrations to show how
the apparatus of Figﬁre 32 stores cartridges.

Figure 1 is a generalised schematic block diagram
giving an overview of a system in accordance with an
embodiment of the present invention for facilitating

20 recycling of complex articles, such as printer
cartridges, toner cartridges and the like.

The system comprises a plurality of apparatus for
storing and dispensing used articles, designated by
reference numeral 1. Each apparatus 150 is connected, by

25 means of a communication link 200 to a master control
unit 300. Each apparatus 100 comprises a storage space
400 for storing used articles for recycling and new
articles for dispensing; a detection, determining and
dispensing means 500, for detecting the used article to

30 be stored, determining whether it is of an appropriate
type to be stored and for dispensing new articles; a
control unit 600 for controlling the apparatus 150, and a
user identification means 700 for identifying a user of
the apparatus 150. _

35 In operation, the apparatus 150 will be established
in a. convenient location, such as a retail shop, an
office or the foyer of an office building, where it can
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suppor't WhMA4M6 operable to nove an article lateral ly wit hPFEGAY 00446 g
recti.Jd i near path. The carri age may cgnEJiige a novabl e support for

supporting an article. The support may be nbvable to the receptacle. to

receive an artighgily be LRGeHdRROLL iﬁr?wsgfﬂ@.ﬁﬂiﬁ@vf@?i§c&ﬁeﬂt'Sﬁr?ﬂter

article fromthe cartiage into one of the enpty storage |ocations when the
carriage i s in ¢MERBiAIPBaditARSFoSantaiidges, qhe enfr vighing EdnprrEela
driving neans feiedOWdiet heastpRabks, prihtetrS dur@i@iddguk t hatcthe 15 a
transfer nmeans co rlse?1 %w des which are rrangeg in parallel, pn ogﬁzlte
sides of the cdFfhg¥ishes tRSRFYR NEFpEELdFs® ToF ?"r‘é?‘é?'%‘?ﬁ’yg or

storage | o@ti osistatre aar anged astichefi eheof if@nelfbéscohpmselEntSo the

Each of the para?;'u':ae:!:'at(::&gp ag}t(nerr‘{éas.ngr 14 re{xseégbli/dentification means 700

(which may include a magnetic striped card reader for

example, for reading a magnetic striped card possessed by

the user) and then indicates to the apparatus 150 which

10 transaction he requires, by means of a keyboard or touch

screen (not shown) associated with the control unit 600.

The control wunit 600 records the details of any

transaction, eg how many used articles have been lodged

in the storage space and how many new articles have been

15 aispensed. This information may be used for auditing

purposes, for calculating a financial credit or received

for lodgemént of recyclable.mate_ria'l or a charge to the

user, and is also used to determine whether the user is

entitled to receive a new article, ie if the ratio of new

20 articles dispensed to used articles stored for that

particular user will exceed a predetermined limit then a

new article will not be dispensed until a further used

article has been stored for that user. This encourages

recycling. The system may also be set up to accept

25 storage of recognisable recyclable materials without the
need for users to identify themselves.

The master control unit 300 will generally be
established at a location remote from the storage and
dispensing apparatus 150. The system is intended to

30 facilitate an auto-servicing role. Each apparatus may
communicate with the master control unit 300 and vice
versa. Communication means 200 is preferably by means of
digital communication wvia a telephone 1link. The
communication means 200 wmay comprise alternative means.

35 The major function of the master control unit 300 is
to monitor the operation of the apparatus 100. In
particﬁlar, the following major functions are provided; -

)
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arrangwotﬁ,&&‘gl ush with the carriage when the carriage i sp@fliaa®arnios16

thereto - 10 - Preferably the series
of corrpartments forma stack which is remoymbly connected with the
di Stribution conpartnent. The distribution conpartnment may be

rectangul ar. 1., Thihei aekdckspr eferndvy arciabgnl aare lowhe dwfpatioredt s
may have parallel %Pe%gég¥¥inedCnumberf-fhe control unit 600 signals
the master control unit 300 (or the master control
unit 300 obtains this information by polling the
5 apparatus 150). This prompts a servicing agent to
attend the apparatus 150 in order to re-stock it.

2. The control unit 600 for each apparatus also
indicates to the master control unit 300 when it has
no more room for used articles and, again, this

10 ~ prompts a servicing agent to attend the machine to
unload it of used articles for recycling. In some
cases, particularly where the apparat{.ls is arranged
to store and dispense only a single type of article,
the storage space 400 for new articles may be taken

15 up by used articles once the new articles have been
dispensed from the storage space 400. Re-stocking
of new articles and unloading of used articles will
be connected in this case and both operations may be

prompted at the same time.

20 3. The master control means 300 will also be informed
of faulty operation of the apparatus 1 so that a
servicing agent can attend for repair. Faulty

operation may include the situation where the
' machine -has been- tampered with or used incorrectly
25 and the control unit 600 creates an alarm condition
. which is transmitted to the master control unit 300.
Information transfer between the master control unit
300 and control unit 600 of apparatus, 150 may be
implemented by conventional data transfer techniques.
30 For example, the master control unit 300 may regularly
poll each apparatus 150 to determine its status and/or an
interrupt feature may be providéd so that an apparatus
can interrupt normal operation of the master contrcl unit
300 to inform it of a change in the status of the

'35 apparatus 150.
As will be realised from the rollow:.nc description
of embodiments of the apparatus 150, there may be a

number of different types of apparatus 150 which car b2
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are afr t eceive an article fromthe carri age. y be
paralleﬁngési Iush open faces of the conpartnents. Tﬁng%arrlagg
desirably conprises parallel side nmenmbersswhich are attached to the

gui des f-or slideabl e novenent thereal ong. The parall el si de

nmenbers  may ydigve inhotRa tlagiidy, oug&eﬁn&ﬁy effonithe hghoe engage a
respective guide for novement t her eal on he hol es, are

ef er abl|
provi ded with FeUkaments ﬁ%&%l?ﬂ’?%‘@%sa% %o??’é%p%ﬂiﬂ‘?ﬁgl?ﬁ?Ehﬁnof

the gui des, whereby m@hﬁte on 9k wefmwdas.agwels dmeaﬁaeedah@llea St rEhies S
t her eal ong. . - Accor to g ternatlve enbodi nent_of.this asg ct, .of
r Page dB§ ed

the present invSh ?WFQ %%nﬁpﬁﬁﬁ?ﬁﬁﬁa}?eﬁﬁﬁ?ﬁgiﬂﬁ?|8ﬁ
approxi mat &l y ipredentcentnmwemfiorespectThis siddes auf tdwemraiew agef tganeral

parallel side porligng, coppilSi ngalolgs; yhireh g9gage dhs 9vhdeStol1owing,
other operations are performed by the apparatus.

This flow diagram oﬁiy shows the major aspects of a
typical transaction process between user and apparatus.

10 A user who wishes to store a used article and/or
obtain a new (possibly recycled) article approaches the
apparatus 150 and is detected by a proximity detector
(not shown). The control unit 600 includes a display.
unit (see later) and a keyboard. In step 501 the screen

15 prompts the user to identify himself (in a similar manner
as used in bank teller machines) and the user identifies
himself by the use of user identification means 700, eg
magnetic striped card reader and magnetic card. In step
502, the apparatus 150 prompts the user to indicate what

20 transaction he requires to undertake with the apparatus
150. The prompt will again be by way of the visual
display unit, although other prompts, such as a machine
voice prompt, could be used in addition or as an
alternative to the screen prompt. Via the keyboard, the

25 user inputs information on the transaction he requires.
Again, the keyboard may be designed along the lines of a
typical bank teller machine and, for example, there may
be a key labelled "input of used article" and a key
labelled "dispensing of new article", or similar labels.

30 A touch-screen may be employed.

If the user wishes to deposit a used article, at
step 503 the control means 600 controls the apparatus to
open a receptacle to receive the used article. The
receptacle may be an actual storage location where the

35 used article remains until it is collected by a servicing
agent, or it may merely by a receiving area from which
the art:icle wiil subsequently be conveyed to a storage
space or location. This will depend upon the pdrticuliar
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for moVheH04M4fer eal ong. - Rot ati on of the gui des about ﬁ(ﬂl‘é;ﬁp%/omlﬁ

Iongitudipal-axes may be arranged to nove_theg carriage along the guides.
The direction in which the carriage is noved al ong the guides nmay be

deter m ned by LhgdHinfdd 08£0tHO! BbpAlatlid NPs@UIdRS 1aterf of Gitahl yenkhe
the I

corners of carriage are s I sed é shafts received
t+er et hr ough whiesteptackear lde| opene@ gbPdesthad vFPswW BLREESDI BhRDVERAEAL

BT the carriage gl PA9the redESPLALRY t 0 aRRLLRADA! |atRi CAROLHABALnES
t his aspect of the present invention the carriage_ is connected to the,
gui des t hr oughmeagear 589 WishdR vHreh -"-'le§eé’rtraaﬁ1"geedd?BeBEde§\?§n 3 arhbede

to nove theg canadsAdSeéhiepeakedd therein and determines whether it is an
article of a correct type for storage in the apparatus
150. The determination is carried. out by means of
appropriate sensors .(see later) detecting features of
appearance of the article. In a preferred embodiment,

10 physical features of the receptacle are shaped to coﬁform
with the shape of at least a portion of the article, so
that the article . will n-: £fit correctly into the
receptacle unless it is of the correct shape. For
printer cartridges, toner cartridges and other complex

15 articles which have fairly ccmplex shapes, this is a good
way of determining that the article is the correct
article. The detecting and determining means informs the
control means 600 that an article has been detected and
whether or not it is of the correct type (step 504).

20 If the article is not of the correct type, the
control means 600 prompts the apparatus 150 to reject the
article (step 505) and terminate the transaction
procedure (step 506). At the same time, the control unit
600 may inform the master control unit 300 of an attempt

25 to incorrectly use the apparatus 150. The master control
unit 300 may then prompt a service agent to attend the
apparatus 150.

If the article is of the correct type the apparatus
will accept the article at step 507 and the article will

30 be stored in the storage space 400 (eg in the particular
receptacle, or will be transported to another storage
space or receptacle).

The apparatus is preferably arranged to indicate via
a message to the user thé environmental contribution made

35 by depositing the recyclable material and the tota
contribution to saving of landfill waste made so far by
the apparatus. Indication may be by means of the usex

display.
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PreferaBQ944%4¢46 carriage has a front which is arrangeBCTAYBB/004d6cst

to the storage assenbly. The support ey conprise a conveyor belt.
The. support nmay conprise two parallel conveyor belts which form opposite

sides of the supportIn step’ €18 aliptert h§cc@§{:£ﬁce afee tlaéraﬂ'ﬂeé"eto(SOﬂ

ext end per pendi ar to the direction of the gui_d Pr.ef er abl
belts are a B{] ‘B%%ﬁd“?}éﬁﬁﬁﬁiaﬁﬁeflhé°dﬁﬁé&w %Fﬁéeﬁwq}’es

The conveyor beidts ﬁmé hesedl rongeftivledt erd  r pavahe Fk ehet hembak' iciye
to the front Ofar.Ithiec éasrrhag%as deposited and may initiate provision of
5 the reward to the user. The apparatus may incorporate
means for providing a reward, such as means for printing
a lotto ticket, for example. Alternatiwvely, the master
control means will be informed that a reward is due and

the reward can be sent out to the user separately.

10 At step 508 the user will be asked by the display if
a further transaction is required. If no, then the
procedure will be terminated at 509. If yes, then

operation returns to step 502 and the user will again be
asked what transaction is required.
15 If the user wishes to obtain a new article he
indicates this by appropriate actuation of the keyboard.
At step 510, the control unit 600 makes a
determination as to whether the ratio of new articles to
used articles will be exceeded if a new article is
20 dispensed to the user. The ratio may be set at any
desired level. For example, if the xratio is 3:1, the
user will be entitled to obtain three new or recycled-
articles for every article he deposits. If he wishes to
then obtain a fourth article without depositing a used
25 article, the ratio will be exceeded and the control means
600 will not allow the new article to be dispensed (step
511). The user will be informed and the procedure will
be terminated. If at step 510 the control unit 600
determines that the ratio of new to used articles will
30 not be exceeded, step 512 is proceeded to and an article
is dispensed to the user. Operation then proceeds to
step 508 and the user is again asked whether a further
transaction is required.
A further step 501A may be included between steps
35 510 and 512. This further step is a 'step to evaluate
credit/security information of the user. For example, if
the user has not paid his bills for previous issues of
replacement articles then  issuance of a furcher
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The receptécle may conprise a dr aver . . bhe drawer may have.side walls
whi ch have slots of a matching configuration to the sides of the article.

optical sensor c@ﬁeﬁﬁrﬁgﬂﬁéﬂé3d¥¥‘¥€ %éfhé%é'& & ?peﬁatE%ﬁf%uggééﬁk

back surface o drawer 1s hinged"t rane wor e appafatus
The drawer nayt%oﬁ%@Ps§1é slot inits base which slot is aryanged to guide

a pusher for novingrigd ebhitHA i Medhs %r@“Blei\i‘e&eEBQdarélP|'Q;"I'§$1§a’&:tt1%s
predet erm ned posjtion and the drawer, is in a conveying gggltl The

drawer pusher #@&31R8hpri sEP&n upBaFtdsitiamer MRS t herIBBELLAEALIOD -
bei ng for pushrrgnsdceidbns! avill t be diesdr fixl aGaitowRirpEsde| la.eﬂa&g;ﬁny

e AT anged aboNE (TESBacair PRE dRERer OSRET nEUEBRER Sme it MERER angt
bel ow t heé baseimfotthatioawemay be required. Audit reports may be
produced by a printer or display at the master control
unit 300 or locally by the control unit 600. An example
10 report is given in the following table.

Report For: " Sample Organisation Pty Ltd
For Period: 1/6/92 to 30/6/92
Employee Date Time Tran Type Cart Type
John Smith 5/6/92 10.3lam Credit EPS
15 John Smith 5/6/92 10.32am Receipt EPS
Joe Brown 5/6/92 4.20pm Receipt EPS
Julie Black 6/6/92 8.56am Credit . EPS
Julie Black 6/6/92 8.56am Receipt EPS
Greg Black 7/6/92 1.30pm Receipt IBM
20 Julie Black 7/6/92 2.43pm Credit IBM

"Credit" denotes that an article (in this case an
EPS cartridge) - has been deposited and "Receipt" denotes
that a new or recycled article has been dispensed to the
user.

25 The flow chart for Figure 2 is a broad overview
only. Many other functions may be provided by the
apparatus, including the provision of accounts statements
on request, facility for ordering directly £from the
master control means 300 extra articles, etc. A

30 telephone link may be provided on the apparatus so that a
user may speak directly to the servicing agent.

The telephone link may also be used for automatic
ordering of replacement items (using an electronic data
interface (EDI) 1linked to the control system) €for

35 delivery to the user who lodged the used article in the
storage compartment. It is particularly useful for
embodiments of the apparatus which do not have a
dispensing operation, but merely a storage and ordering

operation.

0 The refusal of the apparatus to dispense cr order a

Db
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The upper menber may be connected to the | ower nenber through connecting

rods which, extend through the slot or slots38o0-as to allow the pusher to be
sl i deably moved al ong the slots. The upper nenber may be arranged at
t he back of thdiewramikchkadifayhfavatiopedhatew g atred crrpichengvawld be

article in the deaded for Tﬁlﬁnsulleagaic&a&xcqmlk seraateggwemcé@e@%
whi ch i conneé:c'g ed r%%ty"é%%n the embofd(:)ere%r}:sa ! n?_tthout ovvgr dispensing
operation, the apparatus may refuse to take or transmit

5 an order, or the master control means (if connected) may

refuse to process the order and/or send out replacement

items to the client). A further incentive may be

provided in the form of a reward dispenser, which

disperises a reward to the user when the user deposits a

10 used cartridge. The reward may be in the form of a lotto

ticket, for example, or other rewards. '

Figure 3 shows an apparatus 150 in accordance with
an embodiment of the present invention. The apparatus
has a storage compartment assembly 12 having a plurality

15 of storage compartments for storing used and new printer
cartridges, toner cartridges and the like. The apparatus
is shown without a cover. In operation, the apparatus
would have a cover in order to make it secure to prevent
unauthorised ' persans from accessing the storage

20 compartments 12. Also, as will be seen later, this
apparatus is . connected to a control means 600 and
identification means 700 to provide an apparatus 150.
The parts of the apparatus shown in Figure 3 comprise
detection, determining and dispensing means 500 and

25 - storage space 400 of Figure 1. '

The apparatus comprises a rectangular frame 11
having a storage compartment assembly 12, an elevator
compartment 13 and an upper drawer compartment 14 with
drawer 15. The upper drawer compartment 15 provides a

30 receptacle for receiving a used cartridge and dispensing
a new cartridge. _

Briefly a cartridge is loaded into the drawer,
positively identified, and is then transferred onto a
carriage 16 in the elevator compartment and the carriage

35 16 then moves the cartridge to one of the empty storage
locations in the storage compartments 12.

Referring to figure ¢, the drawer 15 is provided
with side walls 172, 17b which are each provided with

This Sheet Has Been
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- 127" menber. Preferably when in the off-loading position, the
engagenent. mentber engages the | ower nenbér 3hd when the carri age noves away

fromthe on-1oading posjtion, . t en enent nmenber is.di sengaged.fraomthe
| ower menber . s(]"""‘%ref %bl?n?‘heggﬁppg?‘gcﬁel t%r%resé?Pﬁﬂge%'Qto‘%e“d}i to
nove the engagemniespodding geriphdrzd Fankfare 6f oatcatttbdgeupport. -

The support is pref ’E\ﬁé nount gd .qn rajl.s, Pr.ef erahl v .t he drawer_is
hi nged and once Ioagél& 2i%an® rtci'ﬁ ear?wﬁzf/otlegd ¢ apg§¥¥flfe§n W\@?e TR

| oner nenber edgagetudimadngajeren0mended. 20b eXbendisgerfrey beali ades
Lo the back of yLhg dAVERDYB AN 09 o pocfEEber ALY DRI AELOR OLe e -
belts to nbve € engagenent  menber, en_engaged wth the | ower nenmber, to
the back of thdrsmeport, ThevedotheOpusierlagpseddifayr side wall 17a and

slot 20b is located near side wall 17b.
As shown in figure 3, the drawer also has a top 21
and the drawer is hinged at the top of its back wall to
10 the frame 11. | ' |
Referring now to figure 5 and 6, the drawer pusher
comprises an upper part 22 and a lower part .23. The
upper part 22 has a rectangular base 22a and a back wall
22b together with a top wall 22c which is angled upwardly
15 from the back wall 22b and terminates in a small
downwardly extending vertical wall 22d. The length of
the top wall that extends from the back wall is slightly
less than the distance between the back wall and the

front of the base 22a.

20 The base 22a is provided with four holes 22e which
are respectively arranged near the corners of the base so
as to define the corners of a rectangle.

The lower part 23 is in the form of a base plate
which has upwardly extending cylindrical members 23a

25 aligned to mate with the holes 22e in the upper part 22.

.The front of the drawer pusher 23 is provided with
side Portions 23b and 23c which are rectangular and are
separated by a distance of Jjust over 300 millimectres.
The front of each of these side portions has a vertically

30 downwardly extending lip 23d and 23c.

Figure 7 shows a first embodiment of a stacker 24
which is mounted on platform 16. The stacker comprises
side brackets 25a and 25b which are connected together by
means of a base 26. The two side brackets 25a and 25b

35 are aligned in parallel and provided with conveyor belts
27a and 27b which  are mounted to'vertically upstanding
walls of the side brackets 25a and 25b respectively and
extend from the front of the stacker to the back of the
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from'th‘gobgaé%“f'g the front of the drawer: - The | ower rreprcrbIe/FAUr?gg/wﬁg\’/e
front. end portions spaced apart by at |easty4he distance between the
conveyor belts, as neasured fromthe outside edges. The | ower nenber
end portions may e s rﬁanackapwf oM eRdag; dbepheditses yH&NagagpeBd by
t he engagenent nenber. Preferably the _engagenent nenher conprises

an abut nent nenber % or c@5REAE8ENg EHSBF%W cl 28t ocafed GﬁeﬁEfPE'E‘I tsOt 2
Preferably wherridys-mrddiage iﬁteﬁcaﬁn@éésl eadi BRckDe téadht belbelatzﬁ aw

operable to ane t he engage rt| nt,o
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arranged to st
belts 27a and 27b respectively. These sides are

connected to the conveyor belts 27a and 27b respectively
by means of rivets or screws 32a and 32b respectively.

10 The edges of the sides 3l1a and 31b are provided with
right angled brackets 33a and 33b which extend vertically
downwardly and then horizontally. Each of these brackets
has a cbnnecting slot 34a and 34b for receipt of lips 23d
and 23e respectively of the drawer pusher.

15 The cartridge pusher 28 is also provided with a back
wall 35 which extends vertically upwardly along the
length of the base 30. An overhanging bracket 36 extends
horizontally forward of the back wall 35 and is provided
with a downwardly extending lip 37. This overhanging

20 bracket 36 terminates on both sides short of the sides of

- the cartridge pusher.

On the outside and the back and front of each of the
side members 25a and 25b, a locating pin 37 is provided
to allow the stacker to be fixed in position on the

25 platform 16. '

Referring back to figure 3, the platform 16'is shown
with a stacker 39 connected thereto in a central
position. A motor 40 is provided at the back of the
platform 16 and is for driving the conveyor belts of the

30 stacker 39. '

The platform 16 is effectively rectangular and
comprises central lugs 4la and 41b extending outwardly on
each side of the platform. These lugs are provided with
holes which 1receive threaded bolts 42a and 42b

35 therethrough. These rods act as guides and extend
vertically between top and bottom frame members of the
elevator compartment 13.

The elevator compartment 13 is a rectangular shafc
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Accor'ding to an alternative enbodi ment of this aspect of the present
i nvention the article is loaded directly- @3o-the carriage and the support
is only for - 13 - off-loading the
article to an depinest dyugddwravevhical pedsrdingwhbchndiimk appedi nand

of the present;pauentdopddiesst YrRPess0caltROSe 2-3aR" WikLda0R WPOFhiGes
for the platform 16 which is .provided with 1lugs 46 at

each of its corners. The rods 43 guiding the front of

5 the platform are flush with openings in a stack of

compartments forming the storage compartment 12.

Likewise the front of the platform 16 is also flush with

these compartments as it moves up and down the elevator

~ shaft.
10 The storage containers form a column of rectangular
compartments which are substantially identical. The

openings of each of these compartments as previously
mentioned are flush with the front of the platform 16
when it is adjacent thereto.

15 The stack of compartments 12 may also be removed as
a single stack and zreplaced by an identical stack
preferably by an opening at the side 50 of the apparatus
11. This facilitates servicing and re-stocking.

An alternative embodiment of the invention allows

20 for each compartment to be slid forward through the
elevator compartment to a pre-determined stop position,
so that the cartridges may be removed and replaced
through the front of the machine, if required because of
space limitations. o

25 Referring to figure 8, another embodiment of the
stacker is shown in which the platform 16 is in the form
of parallel front and back bars 51 and 52 which are
mounted on four vertical rods 53 located at the corners
of the platform and received through holes located at

30 respective ends of the members 51 and 52. Parallel
guides 54 and 55 extend between the members 51 and 52 and
a cartridge pusher 56 is mounted on these guides and is
moved backwards and forwards by a rotatable threaded rod
which extends between the two guides 54 and 55 pafallel

35 thereto and from the back member 52 to the front member

51.
Operation of the first embodiment of the invention

will now be described with reference to the accompanying
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front " ANQ A4446i des of the carri age. Accordi ng to ano®dYAERHEMISent

of the present invention storage |ocations are provided at positions around

t he- peri phery of the carriage. Accor'di?f’g To anot her enbodi nment the
transfer neans Ls ﬂw ded by a-cable system According to anot her
enbodi nent the ‘?’r'% Hl%? means i s guided by a rack and pinion system
Preferably the eori erable to nove the carriage between

on-ading and of{ VRS RBpRRaLiLOBRscrined A L¥eLURESLD Wil

the formof a conpar recel ear ACer
the carriage ist®n & hdsf olmmdﬁl@caﬁq n§enmendeds. tO recRdatsr dlsgdt cpraxnter

al ter nat i ve; enhogy ppoagel, the PHESSipd AYAR | Of)s AMedhiths] Pedss ﬁyraé‘gecflaéé)_

be noved fromthe carrlage to an_ enpt y,' storage | ocation by meahs of
pusher of the JR@¥FPFegeor (control means 600) .

When the cartridge drawer 15 is ready to receive a
used cartridge (see flow diagram figure 2 and associated
description), the data processor will operate a motor

10 which will allow the drawer 15 located at the top of the
frame work 11, to open to allow a user to slide the
cartridge into the ‘drawer. Because the sides 17a and 17b
of the drawer 15 are shaped to fit the type of cartridge
required, only that type of cartridge will be received in

15 the drawer. Optical sensors located in the drawer are
used to ensure that the cartridge is fully entered into
the drawer and when the drawer is closed by the user, the
data processor will check the relevant sensors. If the
cartridge is not acceptable because it is of incorrect

20 shape, weight etc, the cartridge will not be accepted by
the data processor and the drawer will reopen and an
indicator (eg VDU) will indicate to the user that the
cartridge must be withdrawn.

If the cartridge is accepted, the position of the

25 drawer pusher with respect to the stacker will be such
that the parts 23d and 23e of the drawer pusher are
engaged in the connecting slots 34a and 34b of the
cartridge pusher, which is located at the front of the
stacker. The cartridge itself is located on the base of

30 the drawer with the upper component 22 located behind it
at the back of the drawer. The wall 22d of the upper
component is in contact with the back of the cartridge.

The data processor then operates the conveyor belts
27a and 27b of the stacker so that they move the

35 cartridge pusher from the £front to the back of the
stacker. In doing so, the cartridge stacker drags the
lower component of the drawer pusher along with it
Decause the drawer pusher is slideable within sl_ots 20a
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Preferably:the pusher is novable fromthe back to the front of the

carri.age by a driving neans. Pref eraBby~the driving neans is a
t hreaded rod which engages part of the pusher, whereby rotation of
the threaded andl BBbeoft Ftélqameltherﬁammrtrldge Ansathennaushed out

~enbodi ment is b

According to éﬁPaF(Nrgﬁggg g%@8§9ﬁgg? o S as ect gght é prgggﬂ the

i nvention an aaytriédge rpwshefrois @te 8 bagy wﬁoml Rfanieayer Wiech
i s arranged topoé@t‘.’fo{%h%faréﬂélﬁpbért ROmpRddr9€22 of tHE e&fé@@i-yph@%er

control means s in i data pr.ocessor, Preferabl y t
apparatus s pkDVFAER FheR §88sGRTtrddgendit FURHRtPLYi FRBROsE N the

carriage and/ GdorWeyaf! igd¥us Wi7ahi andhe2APpar aliien Ofhé eEdur®t @ither
alternative eifr&iéog%%r{%:'ﬂecsal ogr ro%Q: emalnt sgpllsggsalin cgtgortl:'[‘:r Otl‘.he data
processor that the cartridge pusher is at the back of the
stacker and therefore the cartridge is loaded. The
10 cartridge stacker is then ready to commence its descent

to an empty storage compartment.

Although not shown in the drawings, the drawer
pusher is connected to the back of the drawer by means of
a spring which is extended when the drawer pusher is

1s dragged out of the drawer by the cartridge pusher.
‘ Consequently, when the stacker descends from the loading
position, the parts 23d and 23e of the drawer pusher are
disengaged from the connecting slots 34a and 34b of the
cartridge pusher and the drawer pusher is then pulled
20 back into the drawer by the spring. 1In such a position
it is then ready to receive another cartridge.
Vertical Movement of the Stacker

Vertical movement of the stacker is controlled by

the data processor which operates motors 57a and 57b
25 located at the bottom of the elevator shaft.

The motors 57a and 57b operate to turn the rods 42a
and 42b so as to move the platform 16 up or down. When
the stacker 39 is loaded as previously described, the
motors turn the rods so that the platform on which the

30 stacker is located moves down to an empty compartment.
It is preferred that each of the compartments are
provided with sensors which indicate if they are empty or
occupied. In addition, the location of each compartment
can be preprogrammed in the data processor or can be

35 indicated by sensors at the opening of each compartment.
In any event, once the platform is aligned with an empty
compartment, the motors 57a and S7b are stopped and the

motor 40 is operated by the data processor to move the
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- 14 » systemto be aware of the position. - Preferably the apparatus is

provided-with a display neans for indicatingif an article received in the
drawer, is acceptable, and to instruct the user in regard to the use of the

apparat us. cBreirdidghl Ypudleepaanat ks ‘fﬁ.@h&*eseﬁ) I ndiTrd ogéntreyot Ndeddtd Ng
the number of %r;%tyndocza;lOanxs'elghfxgetsﬁtrneaag and the cartridge pusher (28
and 39) pushes the cartridge off the conveyor belts 27a
and 27b into the adjacent empty compartment. Once this
5 is done, the data processofr: records the entry of the
cartridge and controls the platform so that it returns
back to the top of the elevator shaft ready for another
on-loading operation.

In another embodiment it is envisaged that the

10 cartridge pusher can extend beyond the £front of the
conveyor belts 27a and 27b. Thus, when the platform 40
is aligned with an empty container, the cartridge pusher
can eventually extend partway into the compartment and
must thus be slightly withdrawn before ascent of the

15 platform 40. A similar situation can then arise at the
on-loading area at the top of the elevator shaft where
the conveyor belts 27a and 27b can be operated to move
the cartridge pusher beyond the front of the stacker so
that the drawer pusher engages in the connecting slots of

20 the cartridge pusher.

In another embodiment a number of cartridges could
be stored in. a single compartment so that the motor
driving the conveyor belts would have sufficient power to
enable the cartridge pusher to push a cartridge from the

25 conveyor belts and also push a cartridge at the front of
the compartment to the back of the compartment to allow
space for the létest arriving cartridge.

Sensors .
Typically, optical sensors each comprising a light
30 emitting diode and a photo transistor are mounted
vertically at each front corner of the drawer such that
the light will only be obstructed when the front of the
cartridge is fully pushed into the holder. This ensures
that both the cartridges are fully pushed into the holder
35 and that if both 1light beams are broken that the
cartridge is the correct width. TWO more sensors are
placed horizontally one towards the Eottom of the holder
at about the mid depth and one towards the top of the
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assenbl y. Preferably the storage assenbly may be renoved fromthe

apparatus when full and replaced by an enpty7storage assenbly.
Preferably the control nmeans conprises a renote nonitoring system
Preferably thehoddanﬂtaw&r&scﬁhprreaS'a Mezesheightdentfi foliengeatwridge is

o lamstes. uhi ch SR Y USRS S PEPRShEed TRENTAT apl et Anele will

ar tamed=cs whi ch are I anea to an out
wi t hdr awal thegeMeomdequatqus@ir@mr;al apengingcfer ascagrspdgsed from

the dispenser when gn g&ti&ke yia 1 epgl V@Qe&“é&‘esﬁéﬁ""@éhat thePr @428 AbhYe
t he st orage assembly conprises lural ity of storage | ocat 1 Ons

in the PornPusbercdfariaraimned to 1P|5e¢é1r]d-l¥| Fatiaches RS dskIpmiter
conprises a cokuan frtigeehgeNpidrelbsded onto the stacker belt and

again before the drawer is open to receive the next

cartridge. Also two sensors will be used to show that

the drawer has reached the fully opened and fully closed

10 positions respectively. These three sensors could be of
the optical, microswitch or proximity type. ,

All.of the above sensors are continuously monitored

~as the cartridge is being pushed out of the drawer onto

the stacker belt. Thus, providing a check of the

15 cartridge movement in comparison with the movement of the

stacker belt.

In the second embodime-z of the stacker shown in
figure 5, a similar method of operation is used to that
previously described. The main difference is that the

20 driving rods 53 are located at diagonally opposite ends
of the platform and are indicated by reference numerals
58a and 58b. In addition, instead of the conveyor belt
assembly used in the first embodiment, a screw rod 56
driven by a motor 59 is used to control movement of the

25 cartridge pusher 56.

Dispenser

The apparatus also incorporates a dispenser which
houses a plurality of new or replacement cartridges.

In particular situations, for example, when a used

30 cartridge is received in the drawer 15, and a new
cartridge is requested by a user (see figure 2 and
associated description), the data processor will indicate
that a new cartridge can be dispatched from the
dispenser. 1In such a situation, one of a stack of new or

35 replacement cartridges is provided at an outlet of the
dispenser and the usexr can then take this new cartridge
as required. Cartridges may be dispensed by way of

drawer 15 in an operation similar to but the reverse of
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Each columm preferably conprises a plurality of rows of conpartnents.

Preferably.the colutm of conpartments conpryges an on/off-|oading face.

Each en/off-loading face is preferably a single row w de. Preferably
the width of thaorigdfal ardhagiflsacefor rembsingt cakkyidhess Apomssideage
width of the front face of _the distributio ﬁgaggrrent. Preferably
t he recei vi rf'gq“éﬁ%{) ‘ﬁ%‘?'ﬁgs TeRBhRET iﬁ%ﬁrg s“the off-Ioading and

on-| oadi ng neans. Accoliiierabby Emothesei wangiak spenspfig rHens morgEntses
a gui de. invention, the apparatus may dispense a reward in the
S form of lottery tickets, cash, vouchers or similar items.
Also a record can be kept of credit so that a number of
deposits of used cartridges will accrue a corresponding
number of credits until sufficient to cover the
dispensing of a free replacement item or payment in
10 another form. The reward dispenser is controlled by the
data processor which has inbuilt security protection to
avoid the accidental dispensing of items in the case of
malicious damage or data processor failure.

The reward dispenser sigﬁals to the data processor
15 when stocks of items to be dispensed fall below minimum
stock values. The data processor can then electronically
record the stock levels of items stored without the need
to 'manually count them. Alternatively, an electronic
printing device can be used to print reward details in

20 place of a dispensing mechanism.
The apparatus incorporates a visual display unit
(VDU) to provide the user with an easy means of selecting
reward items, dispensing of replacement items and control
of all recycling functions. In addition to the wvisual
25 display, the apparatus incorporates a computerised audio
output system fed by a voice chip to prompt the user and
to promote the incentives available to the user through

the use of the recycling machine.
A standard telephone 1link ‘connects the local
30 processor with a remotely located computer (master
control unit 300) with the apparatus and records and

reports on:

1. Stock levels of recyclable materials lodged in
_ collection bins in the apparatus;
35 2. Stock levels of reward material stored in the reward
dispenser;
3. Stock levels of replacement material stored in the

output dispenser;

— .-
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conpart nents.

conveyor neans

It

is preferred that each row of conpartnents conprises

Each guide may conprise a pai+ 38 +ails. Preferably each
guide is arranged to nove an article into or out of one of the

4. PUshgreal:day:ah:EE r@mmnm&;i@@}%ﬁsiﬁr@ﬂ%ans conprises a
5 21908EA0! dnd e aCRRVEKANTCAUSECARBEL SAS R 1IN to

means which is arrang nove an artic ong the g U|q§ -uﬁf g?ly
t he conveyor neans R§SUMMQHMHQH$Q%¥S an payments or recycla

10
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20

25

30

35

materials lodged in the collection bin and

reélacement items dispensed from the output

dispenser;

6. Usage statements (by user and total) and recycling
statements for use in public relations; and

7. The requirement for ‘user assistance or machine
service.

Each apparatus and user of the apparatus would have
its own preset ID to provide individual accounting.

The recycling machine can therefore replace the
involvement of telemarketing and field sales persons in
the servicing of clients who have opted to install the
recycling machine (apparatus). The user organisation can
eliminate the need to have a purchasing officer involved
in the collection of recyclable materials and the issuing
of replacement materials and monitoring of stock levels
for reordering.

The host computer (data processor) may also contain
customer data base systems that record all information
relevant to serving the customers where the recycling
machine is located.

The apparatus is provided with pin number features
so that access to the apparatus is only provided once a
keyboard or touch board has been operated to enter a pin
number. A correct pin number would then allow operation
of the apparatus to either receive a used cartridge or
dispense or order for delivering from the supplier a new
cartridge. Operation of the apparatus can then be
monitored and output data can be provided on the
operator.

By having a remo:e monitoring system, central
control can monitor a number of apparatuses and can keep
up to date information on all customers using the
apparatuses.

Such a system can also be used to check operation of
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article fromone conpartnent to the transfer neans. The conveyor neans

may be arranged to nove an article from oneggonpartnent to the carri age of
t he-transfer neans. The conveyor neans is preferably novabl e between
an end conpart rell astpendritontic ariparappakracfiseach row of conpartnents.
Each row of conpart i-S, 1§ h ol y. ovj | e Y
conggY0t neans. rmhelggllﬂ%egggefggg%?? %grg}lﬁg%sedé' mﬂ%‘?l.?s\rm?gﬁg{gxtgﬁd
between the efitguxenpar thentepraritusheshprontircofdoreedt is adapted to

conveyor neans JpyLO00PISe eV adbhe Jshsr Wy:Chusaddr bagedek0 2HAN 3

each article ina row of conpartnents. Preferably each conpartnent iIs
arranged t @ st sHiSpprser t§QF d1ew artiglesrably the novabl e pusher is gui ded
- by the Referring to the apparatus of figure 3, the storage

compartment 12 is increased in size so that the depth D
of each compartment is of a sufficient size so that a
number of cartridges can be stored in each level.

10 For simplification figure 10 shows two levels with
the lower level provided with a shelf pusher mechanism in
accordance with this embodiment. As shown the storage
-assembly comprises a number of compartments 61, the
height of which is defined by upper and lower shelves

15 60a, 60b. Each shelf has a length L which is sufficient
to carry a number of cartridges represented by the letter
C on shelf 60b. Each shelf is provided with a pair of
rails 62, 63 which extend from the back end 64 of the
shelf 60b to the front end 65.

20 As shown in figure 9, the rails 62, 63 are parallel
and at their front ends are provided with pulling hooks
66 which are shaped to engage with corresponding lugs of
the stacker 67 (not shown) but which can be located in
any convenient location on the cartridge stacker. Each

25 of the rails is connected to the end 64 of the shelf
through springs 68 which bias the rails so that they are
returned to their original position after the stacker
lugs 67 disengage the hooks 66.

A pusher 69 is slideably mounted on the rails 62, 63

30 and when the shelf 60b is full, is located close to the
end 64.

The pusher 69 comprises a panel having a vertically
upwardly extending wall which is bent forward so as to
provide an overhanging portion 70. The panel 69 is

35 mounted on two guide blocks 71, 72 which are disposed for
slideable movement on the rail 62, 63.

Each of the guide blocks 71, 72 are provided with
locking pins 73, 74 respectively which enabkle the guide
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rails. ' Preferablythe rails are arranged to support each article in
Its respective conpartnent. Each parr4af -rails is preferably noveabl e
paraldel to their |ongitudinal axes. Each rail may be supported on a

base of the rdwetkscbaphet fdred from lEakm-ﬂBﬁ!Im¢'$elp¢@tewal§hyr&ﬁpéﬁée&%n
opposite sidesghof L he E9W. 95 conpartments.

Operatlm)f the shelf pusher mechanism will now be

described with reference to a dispensing and receiving
5 operation.

In a dispensing operation, the shelves are normally
filled with new cartridges B and the pusher 70 is located
at the rear end 64 of each shelf.

When a stacker is moved to a location adjacent the

10 front end 65 of ome of the shelves, the stacker lugs 67

| are positioned so that they 1lie directly underneath the. -
hooks 66. A slight upward movement of the stacker then
ensures that the hooks 66 engage the lugs 67.

Alternatively, the hooks 66 mwmay be mounted on

15 pivotable connections with the raiis so that when the
lugs 67 are moved forward, the hooks ride over them and
then latch into engagement. At this time, the conveyor
belts of the stacker have moved the cartridge pusher 28
to the front of the stacker to enable the hooks 66 and

20 lugs 67 to engage. The microprocessor controller then is
operated to move the conveyor belts 27a, 27b so that the -
rails 62, 63 are pulled along by the lugs 67 as they are
withdrawn. At the same time, the pusher 70 is pulled
along, as well as all the cartridges in front of it.

25 When the cartridge pusher is again located at the rear of
the stacker, the front most cartridge on rail 62, 63 is
located over the stacker.

Once this occurs, the lugs 67 are disengaged £from
the hook 66 either automatically or through control by

30 the microprocessor controller. Once this occurs, the
rails 62, 63 are retracted by springs 68.

At this time however, the pusher 70 and its guide
blocks 71, 72 are disengaged from the rails 62, 63 so
that their legs 75, 76 are resting.on the base cf the

35 shelf. When this occurs, retraction of the rail 62, 63
does not simultaneously cause retraction of the pusher.
Instead, the pusher 70 is maintained in position and

consequently the front most cartridge is dropped onto the

BN
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engagenent W th the engagenent nmenber of the support of the carriage.
The. pusher nmeans preferably is slideable'aﬁgng the rails. When each of

e, COMPRL Tens o2, s2ehd, Lk BHEEY Sl WA, rears 1o o angec
conpartments, each a@ntiahe altesadt ioonpartrangenentyr etheabryihsr angebate be
Comnectod 1o t REIRBRRE  Fp o sok FRETE AT bR G B RO A e
gui de bl ock magniynprpesmnit | ovkvenentansf ortheckpugher t oint sar afprward
The supporg of 4§ Be-€3b5 20€ FRYsLE PLEAAGEE 1€afiPVe controlled by the
microprocessor so that once the pusher 70 has reached the
front end 65, all the ratchets can be withdrawn to allow
the pusher 70 to be returned to the back end 64 of the
shelf. In addition, the pusher 70 may be provided with a

10 motor (not shown) which moves it forward so as to push a
cartridge onto the stacker and provide it with some
breaking mechanism to prevent it returning to the rear
end 64 of the shelf whenever the rails 62, 63 are
retracted. '

15 The motor can be controlled by the microprocessor
controller and senses 77 can be provided on each rail to
indicate when the pusher 70 has moved a distance
corresponding to a storage area for one cartridge.

Once one of the cartridges B have been removed from

20 the shelf 60b, the stacker may return to this shelf and
be loaded with another cartridge by a similar method as
previously described. |

Once a shelf is empty, that shelf can be used for
storage of used cartridges in a manner which will now be

25 described.

Once a cartridge has been moved from the draw 15 to
the stacker, the stacker is then moved down to a position
adjacent to the shelf, for example, 60b and the convevors
are operated to move the cartridge forward so that it is

30 eventually pushed off the stacker onto the front of the
shelf 60b. _

In a subsequent operation, another cartridge which
is ready to be loaded on the same shelf will be moved
forward and in doing so will push the cartridge, already

35 there, forward as well so that eventually two cartridges
are provided on the shelf in close proximity to each

other.
The same procedure can then be followed until the

This Sheet Has Been

T



LN IR Al VANV b i as AV

the rails parallel to the sides of each conpartnent fromthe rear end of
the row'to. the front end. The engager’re Means nmay corrpri se a catch

| ocated at the front end of ,ea The rai |ased
return to a staﬁ"f‘f‘?@rb‘%’i"{' ofi. %ll Pré‘f"é?&ﬁ‘la}‘fﬁvﬁityhe tg?%r?\lﬁ “hosP f‘l&gn be
the front end  ofeplecedi | bydoes neoehdxilend wbyohd tivards oneathcecafrttrh&ige
colum of conp ai I aged pri et
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the front end o re erabyeachtlrretheralls are
returned to théﬂhl%haﬁﬁ'?n@%@lﬁ oHpwarElysted AeyRYardlyqitR aPREATIEN 3N

disengage each cartridge, thus enabling each cartridge to
be moved to a desired location in each compartment.
Alternatively, the vehicle can be in the form of a

10 carriage or platform which is arranged to pick up a
cartridge and move it to its intended destinations, where
it is then released. The platform can be raised to pick
up a cartridge and lowered beneath the rails to release
the cartridge. The platform may also be movable in any

1s direction along mutually perpendicular axes lying in the
plane of the base of the compartment. The platform would
be provided with upwardly directed abutments to prevent
the cartridge from falling off.

Referring to figure 11, a schematic angled view of

20 an apparatus for receiving and dispensing articles,
according to a further embodiment, is shown. In this
embodiment, the apparatus comprises a used storage area
80 and a new storage area 81 1is the form of two
rectangular containers arranged side by side.

25 The used storage area comprises a receiving area 82
which is adjacent a dispensing zone 83 of the new storage
area. The used storage area 80 1is provided with a
compartment below the receiving area which is arranged to
store used cartridges. The new storage area 81 may be

30 provided with a stack of new cartridges above the
dispensing zone 83 and/or below the dispensing area 83.

Typically, a cartridge is inserted into the
receiving area 82 in the direction A and when such a
cartridge is inserted, this pushes a pushing device (not

35 shown) which inturn pushes a new cartridge located in the
dispensing zone 83 through the outlet 84 in the direction
indicated by the arrow B. |

It is preferfed that the pusher is spring loaded so
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current position. The rails may conprise ratchet neans for preventing
t he pusher neans from.noving backwards al-ong the rails. Preferably the
first. and 'second gui de bl ocks al | ow the rails to slide beneath

t hem when t hey gzt r ehennde tis t peshedr timp poket idispensing zone, it is
~returned to its. eariginal position in the receiving area
once the used c.a-rin-:idge has been removed to the storage
compartment. .

5 Typically, when the used cartridge is fully inserted
into the receiving area, sensors indicate this and a base
panel of .the receiving area opens to allow the used
cartridge to be either dropped or moved into the storage
compartment. After this occurs, the base panel closes

10 again and the pusher device returns to its original

| position ready to receive another used cartridge.

In the new storage area, when a new cartridge has
been dispensed, either a cartridge at the bottom of the
stack above the dispensing zone is dropped/moved into the

15 dispensing zone or a cartridge at the top of the stack
below the dispensing zone is moved upwardly and placed in
the dispensing zomne.

Alternative versions to the above described
apparatus are also envisaged in which manual insertion of

20 a used cartridge into the receiving area produces a
mechanical operation of components within the apparatus
which produces dispensing of a new cartridge from the
dispensing zone. Accordingly, in a preferred embodiment
of this version of the apparatus, it is desired that a

25 new cartridge is dispensed by using the force with which
a used article is inserted into the receiving area.
Accordingly, it is envisaged that a used cartridge be
inserted into the receiving area in a manner whereby at
the same time the act of inserting the used cartridge

30 pushes a new cartridge out of the dispensing zone.

It is also possible for the receiving area to be the
same as the dispensing zone so that new cartridges are
stacked above the receiving area/dispensing zone and used
cartridges are stored below it. Thus, the act of

35 inserting a used cartridge involves pushing out a new
article from the receiving area/dispensing zone. The
dropping of the used cartridge to the storage compartment
below and the movement of a new cartridge from the bottom
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Accor'dlwgg‘gmgt her enbodi nent of this aspect of the presepe&riAvanosdp t he
first second gui de bl ocks are arranged to engage with base portions of

each conpartnent to prevent themsliding bagk with the rails to the

starting position. The pusher may be drlven by a notor. When t he
pusher reaches e ftfbﬁl{‘t %ﬂ.&uof dditritide, Rty ablineldie wmedr rgcankdnged
to returnit to the ack end Pref'erably the notor—.s controlled by

the control nedHssa dlspﬂélﬁﬁsH@Peﬂay be arranged t S stop at predeternined

points on the rails.accordi® RiedaherglPeenfOivés didoddnéreponrd EGorage
i nterval s which e greater than the, egnh of _an article.

predet er mi ned pHY s PEFOr ASs pBREVE t er VAl PEEETRh ATy eF‘SCtFﬁBlc

bor der bety\eemouﬁﬁéfeiﬁorﬁf@gﬁpw meiston ahe roworage of items to
govern the dispensing of replacement items manually ie on
the basis of a pre-determined ratio of used items lodged
for storage.

According to another embodiment of the present
10 invention it is preferred that the apparatus for storing
used articles and dispensing new articles be combined
with an apparatus' for dispensing a reward. 1In this way,
a person is then encouraged to insert a used cartridge
into an apparatus for storing/dispensing on the premise
15 that such a deposition will result in the dispensing of a

reward. .

Such a reward dispenser could be in the form shown
in figure 12. Thus, the reward dispenser 90 would be
connected with or would be part of the apparatus for

20 storing used articles and dispensing new articles. The
reward dispenser 90 would comprise a compartment 91 full
of stacked tickets 92. The stack of tickets 92 would be
located above a dispensing mechanism 93 comprising a
series of rollers, motors and levers.

25 When the reward dispenser receives instructions from
a microprocessor of the apparatus for storing/dispensing,
or from an appropriate sensor, a ticket at the bottom of
the stack of tickets 92 is released onto a cam shaped
roller 94. The cam shaped roller lifts and moves the

30 ticket 95 to an area comprising dispensing rollers B96.
The dispensing rollers then move the ticket 395 so that it
protrudes from the outlet 397 so that a person can
withdraw it.

According to an option of the reward dispenser, the

35 act of withdrawing a ticket can simultaneously zrelease
the bottom most ticket from the stack of tickets 92 and
activate the cam roller 94 so that the lower most ticket

1s moved to ‘a wa:.t:.ncr area by waiting roller 98 which

i
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behi nd an area where an article is to be stored. "Preferably each
conpartment is sized to hold a plurality -ofaearticles in a row
Preferably each article is supported in a row on the rails. Preferably

each row of comparesnisites Hiskedplwueil bit aisi dgkectedplyt mansors (Y | Gidmh y
long to acco u cges {i

i nvention yemgs’t %ée? %Ir]oélﬁ%e?eﬁ a%flaggt udsﬁl:fel&hst%%lﬁéorngvl\; ar{&q[yes an(f
di spensi ng newwhichc|tdwen conpns sioff athﬁrwalanagse@ddd?-%taﬂag@u&r deaving

first storage gpgad %!HE.Q: an %}9%&&9 £&5§e§ﬁcatn§eﬁré%; ifd,e alrgp%riél&x}f) 50

receiving location whereby it can be transferred to a first Storage
the secondSstofhgE hep coiprrevagda ddispensey ¥ bFFFEP€§efiort°d|‘§'ﬁeﬂ?§ﬁﬁg,
wherein insertphom&f tiebged, ardi«! galittiog NeolBeei ¥ndY any other rollers

may be activated to move the ticket to the rollers 96 in
the dispensing area.
A variation on the reward system is to have the
10 apparatus record the user ID and quantity of each type of
article lodged for storage, to allow for electronic
processing and notification of user rewards.
Othef versions of 1reward dispensers are also
envisaged which permit the dispensing of items other than
15 tickets (such as cards, tokens, etc. Such tickets could
include some type of credit which the recipient could
then cash in. _
Figure 13 shows an example of a complete of an
apparatus for storing used articles and dispensing new
20 articles which incorporates a computexr control unit and
which may have storage compartment assembly and transport
means as in previous figures. The apparatus is
effectively the same as that shown in figure 3 but
incorporates a display screen which provides instructions
25 on how to operate the apparatus and may also permit
information to be displayed on the number of used
articles, the number of new articles, the number of
credits which a user would have accrued through use of
the apparatus, etc. The display could also include a
30 direct means of communication with a central control area
and a telephone may be provided to permit audio
communication.
The apparatus, as with that shown in figure 1,
comprises a storage compartment assembly 100, a drawer
35 compartment 101, an elevator compartment 102, and a
computer control unit 103 including a video display 104.
A telephone 105 may also be provided and although shown

attached to the elevator compartment may be provided . in
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storage zone and in the dispensing of an article fromthe second storage
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M=) scated in different locations, including a similar
system designed to be located against a wall and wherein
articles are loaded from the side.

A further embodiment of the present invention will
now be described with reference to figures 14 through 19.
The storage space in this embodiment comprises a
plurality of storage locations 201, each location being
arranged to accommodate a single toner cartridge, printer
cartridge or the like. An example of storage location
201 is shown in isolation 17, figure 17. Location 201
contains a precast: core which is physically shaped to
accommodate an article, eg a printer cartridge. The core
is designated by reference numeral 202. The shape of the
core 202 is such that it will only receive a cartridge
having the particular desired profile, ie the profile 203
of the core is designed to conform with the profile of a
cartridge. A printer cartridge which will f£it into the
core of the storage compartment 201 of £figure 17 is
designated by reference numeral 204 in figure 18.
Various shape cores 202 may be employed in the
compartments 201, depending upon the shape of the complex
article they are designed to receive. In some
applications, different compartments 201 may have
differently shaped cores, for receipt of different types
of recyclable complex articles, such as different types
of toner cartridges, printer cartridges, etc.

A solenoid/sensing mechanism at the back of the
compartment 201, illustrated schematically and designated
by reference numeral 205 detects when an article has been
placed in the compartment. The solenoid 205 has a
projecting portion arranged to abut an article which is
placed in the compartment 20l1. &As long as the article is
of the correct shape, a user will be able to push the
article to the back of the compartment 201 to actuate the
solenoid 205. An alternative arrangement is the

application of a door latch solenoid to sense the
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.second storage area out of the apparatus: " The second storage area nmay

"conprirse a.stack of articles which noves-dasnwardly a | evel each tine an
articlte is dispensed. The second storage area may conprise a di spensing
area | ocat ed aloggembott of &f rédeyslabke articResferZabhgchamismcattinbedrea

Conmpri ses @ A 2gouhl thd © JBYAD faldn | NEGLABRAS BG AR | GASN & AEhLC! €
t herefrom e draw nmay be spring re ~the recei VI ng area
and drop the usew@Partmens |C|=‘|1Po h%eu$¢¢sf-°s1nﬁrre¥g}éli-éfn@]e¢t thgeigem sfrom

storage zone ”@Meb‘é&n@ﬁ%tt%n%dl acghtuhBeoRCeINE IO Mdeh Bon would TAEso
first storage zone may be- |l ocated underpeath the di spensing, ar eah VWhen
the draw i 2 | otBEEH2FR t'h]%a‘al Fhe et glllaﬁe beeR H43cgE warhpe the

arranged to becpmpacdmefitt he first
The compartment 201 is provided with a lockable door
206 which is controlled by a control means 600. Solenoid
actuated latches or other means may be provided for

10 control of the door 206. _

A suitable latch mechanism for use on the lockable
door 206 of compartment 201 is illustrated in figures 29
and 30. The mechanism comprises a latch seat 250 which
is seated within the door frame, in operation, and a

15 projecting catch 251 which will mate with a corresponding
slot (not shown) in the door 206. The latch mechanism is’
operated by means of a solenoid arrangement 252 which is
in turn operated by the control means of the apparatus.
The solenoid 252 comprises a portion 253 moveable in the

20 direction of the arrow 254 (into the door frame) on
actuation of the solenoid mechanism 252. Portion 253 is
connected to a wedge member 255 which moves inwards on
actuation of the solenoid mechanism 252. The catch 251
is integral with a slide 256 which is moveable from left

25 to right as shown in the drawings on actuation of the
solenocid mechanism 252. Motion of the wedge 252 inwards
in the direction of arrow 254 causes the slide 256 to
move from the left to the right against the action of
springs 257. Figure 31 illustrates the slide 256 from a

30 top view without the rest of the mechanism. The wedge
255 moves within slot 258. A frame member 259 maintains
the wedge hard up against surface 258A of slot 258, by
virtue of being integral with the backplate 259A, which
is stationary in operatior.

35 On actuation of the solenoid mechanism 252,
therefore, the catch 251 moves to the right away from the
slot in the door 206 to enable the door to be opened. To
prevent the door being opened .._leaally by weaglna an
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di spense an item when the apparatus for storing and di spensi '
recei ves As discuspsped above, t%e S0 enoc:iLd mggh ¥ aatjﬁdu?asy

ani
also be connected to an appropriate mechanism for
ejecting a cartridge at least part way once the door is
opened.

10 The rest of the apparatus of figures 13 through 19
will now be described.

The apparatus also comprises a control means 600

positioned behind panel 207. A keypad 208, magnetic card

reader 209, visual display unit 210 and handset 211 are

15 provided for user interaction with the apparatus. See
the description in "relation to figures 1 and 2 for
overall operation. A barcode reader 208A and printer

210A are also provided.
The apparatus is provided with space 212 and 213

20 containing electrical cables and solenoid machinery.

Lights 214 are also provided for illumination of the
' apparatus. _

In operation, if a user of the apparatus wishes to
deposit a used -cartridge for recycling, he indicates to

25 the control means 600 via keypad 208 that this is his
wish (see operating description in relation to figures 1
and 2). The control means 600 can actuate the latch of
an empty compartment 201 to allow the compartment door to
be opened. The door 206 may spring .open or as the

30 compartments are numbered, VDU 210 may indicate which
compartment the user should approach. The contrcl means
600 "knows" if a compartment is empty or full depending
upon the state of the solenoid 205 and/or information
stored in its database, as will be explained later.

35 The user then inserts the article in the core 203 of
the compartment 201. If the article does not fit into
the core profile 203, ie if it is of a different shape to
that designated by the core profile, it will not gc into
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- 19°- an article. The receptacle may be arranged to rel ease an item
at the bot‘tom of the stack, to the transfersarea, whereby it can be noved
by the rol'ler neans to the di spensing zone. Preferably the roller neans

conprises a pl upabEiYeof20Dl hets @sl aevaletermining: wespsiscko afphramize
Tho frons or GLoPARFheh, Eorors st aody oF, Uh {iHRdvad [Lipl Lha08 Shed' Bhe

The items pr '. B weeén two ro s of the'ro nmeans wh
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roller which CO{TQEEEEEda 53 eELCE# O HEDVEASE  Rdt! €BheO Person cannot
5 physically push the article into the core. Supplementary

sensor means may be provided to assist the determination

of the article for approval. Such sensors may be located

in the area marked 212 so as to be free from dust and

dirt generaf.ed by the recyclable article, but are

10 activatable by a sensor being moved at the rear of the

compartment by lodgement of the recyclable article. For
example, optical sensors could be provided to detect
other features of the article. If the article is small

enough to go into the core 202 without impinging upon the

15 core profile 203, such a supplementary sensor may provide
an additional guard and warn the control means 600 that
the apparatus is being improperly used.

As an added deterrent to improper use, even if the
user manages to insert an improper article without being

20 prevented by the core shape or by any supplementary
sensors, because the compartments 201 are separately
numbered and because the user has identified himself to
the control means 600, the servicing agent unloading the
compartments 201 would immediately recognise that

25 improper use had occurred and would be able to connect
that improper use with a particular user.

If a user wishes to obtain a new article, he will
indicate this by use of the keypad 208, a door will be
indicated to him or will automa'tically open, containing -a

30 new or recycled article. Again refer to description in
relation to figures 1 and 2 for circumstances where the
user would be denied the new article because, for
example, he has not deposited a sufficient number of used
articles.

35 The solenoid sensing mechanism 205 acts as a
detection means to detect when an article has been placed
in a compartment 201. The solenoid comprises a
projecting porticn which projects into the cors 202. On
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in the nmaching yufredSHy thBABbRATrodXEdMY Ifith Ahat the projecting
portion is pushed out automatically when the door is
opened, causing an article to be pushed partially out of

10 the core 202. The article is removed and the control
means therefore knows that the compartment 201 is empty
because the projecting portion is in the outward position
ahd/or because the transaction is recorded in the control
system database.

15 Rather than having a separate solenoid mechanism 205
at the back of the compartment 201, the solenoid
mechanism of a latch mechanism (such as latch mechanism
shown in figures 29 onwards) may be mechanically
connected to a projecting portion at the back of the

20 compartment 201 to provide the function discussed above.

As discussed above, the apparatus need not be
designed for one particular article. Different cores
could be provided in different compartments for different
complex articles.

25 Figure 19 is a sectional view through an alternative
storage arrangement for the embodiment of figures 14 to
18. ‘Here the storage compartments are specifically
designed to make the best effective use of space, in
relation to the shape of the articles they contain. The

30 storage compartments. 215 contain cores 216 specially

shaped for the particular article and arranged in
different attitudes £from an adjacent core in order to
make the best use of the space.

An alternative embodiment to an apparatus in
accordance with the present invention is shown in figures
20 and 21.

This embodiment is designed to store a number of

[($8)
wn

different types or brands of complex articles in separate

I}
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- 20 - cover would be in place to prevent access by unauthorised
persons. Figure 22 shows the apparatus with cover 249 in

5 place.

As well as the stacks for the articles 301 to 306,
the apparatus comprises a visual display unit 307, a user
keyboard 308, a magnetic card reader 309 and a telephone
handset 311. See the description in relation to figures

10 1 and 2 for a description of general operation. A
receptacle in the form of cylinder 311 is rotatable and
also moveable in a longitudinal direction along the rail
312 over open tops of the columns 301 to 306. Apertures
313 are provided circumferentially in the cylinder 311.

15 Each aperture is of a different shape, the different
shapes conforming to different types of cartridges
intended for storage in the apparatus. A cartridge entry
slot 314 1is provided in a front panel 315 of the
apparatus.

20 Referring to figure 21, which is a schematic diagram
of operating parts of the cylinder 313 motive mechanism,
it will be seen that the apparatus is provided with a
first electric motor 316 for rotation of cylinder 313 via
gear 317 under the control of the control means 600

25 (control means 600 is stored in space 318). A second
electric motor 319 is provided for lateral movement of
cylinder 313 along rails 312 in concert with hang-weights
320 to 321. Steel cables 322 and 323 are provided to

_ transmit the motive power of the motor 319 and hang-

30 weights 320 to 321.

When a user wishes to insert a cartridge 324, he
indicates by way of the keypad which type of cartridge
(ie which brand, or which type) he wishes to deposit.
The control means 600 then controls the electric motor

35 316 to rotate cylinder 311 till the correct aperturs 313
is presented to cartridge entry slot 314. The user thex
places the cartridge 324 in the aperture 313. IZ the

shape of the article is not correct it will nct go intc

i~
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which® are denerated automatically by the suSBI i er upon receipt of
pre- det erm ned control signals issued to the“supplier by the apparatus.
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recycling, 5 detyactdxs. neans for detecting storage of a used article,
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| ssued by the rI:.%Chlcof:r:ect column 301 through 30s6.
The apparatus of figures 20 and 21 may be designed
10 for deposit only. If it is also designed for dispensing
~at least some of the columns 301 through 306 will be
designed with a lift actuator mechanism for liftihg the
column in response to an indication from a user that he
requires a new article of the type stored in the columns
15 301 to 30s. A picker in cylinder 311 would then be
rotated to pick off the top item from the column and
bring it to the cartridge entry slot 314.
An example lift mechanism which would be suitable

for this function is illustrated in figure 23. The
20 illustration represents the inside of a column 301 to
306. This mechanism comprises lift platform members 251

slideable vertically on supports 252, 253. The platform
members 251 are actuated by means of an electric motor
254 connected to the platform members 251 by a steel
25 wire. The motor 254 would be controlled by control means
in accordance with operation of the apparatus in order to
1ift a cartridge 256 to enable a cartridge to be
dispensed. A similar motor 254 and 255 arrangement may
be provided for the other 1lift platform 251, but is not
30 shown.

A further embodiment of the present invention is
illustrated in figures 24 through 27. Figure 24 shows a
view of the apparatus with the cover removed. The
apparatus' comprises a number of stacks 801 through 804

35 for the storage of used articles for recycling and

replacement articles for dispensing. Four more stacks
(not shown) are disposed symmetrically on the other side
of the apparatus. Four slots 804 through 808 are
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mechanisms 810, 811 are provided to move cartridges

to/from slots 807, 808, 805, 806. The apparatus is also

10 provided with a display 813, keyboard 814, telephone

handset 815, magnetic card reader 816 and a control data

processor 817 (not shown). Sensor means may be provided

in relation to each slot 805 through 810 to determine

whether or not the articles inserted therein are the

15 correct type to be accepted (see previous description in

relation to other embodiments). The sensors may be
mechanical-shape or optical-shape sensors.

The cartridge transport mechanism 810 (see £figure

26) comprises a frame 820 which is moveable on slides

20 821, 822. This is moved over either column 803, 804, as

desired. Hang-weight 823 and an electric motor (not
shown) operate under the control of control means 817 to
cause motion of frame 820. Frame 820 mounts pivotable

supports 830, 831. These supports are pivotable under’
25 operation of the control means 817 by use of electric
motors (not shown) or application of an appropriate
mechanical arrangement (not shown). In the position
shown in the drawings, pivotable supports 830, 831 serve
to support a cartridge 832 placed on frame 820. When the
30 frame 820 has been moved over the appropriate column, the
pivoting supports 830, 831 are released and pivoted to a
downward position (reference numeral 840, figure 25) to
release the cartridge 832 to enable it to fall into a
column 801 through 804. Operation to dispense a
35 cartridge 1is the opposite to depositing a cartridge.
Cartridge lifts 850, 851 may be provided in some columns
801, 802 to enable dispensing of cartridges. The
cartridge lifts may have the same structure as described
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Il lustrates an.operating procedure for ‘a generalised enbodi nent  of
an appar at us for storing and di-spansi ng articles in accordance
with the present » -21- invention; Figure 3 is a

perspective_viem&ﬁyganhbﬁoﬁrabtfagdreneaaide of an apparatus for storing
an U spenol 19 art o g5e! pnaCRQLHRNGE il A0, HRRALTE L 0LebE M sos,
805, a mov1ng belt 852 is provided to move the cartridge
to frames 820. The moving belt is also under the control
5 of the control means. For dispensing of cartridges, the
moving belt 852 would move in the opposite direction and
means would be provided.to put a cartridge 820 on to the
belt 852 from the columns, the means operating together
with the lift mechanism 851, 850. Figure 27 shows the
10 embodiment of figures 24 through 26 with cover 860 in
place. ' ) '
Figure 28 shows a further variation. Four cartridge
receiving slots 801 through 804 1lead to cartridge
receiving stacks 805, 806 (other stacks connected to
15 slots 801, 802 are not shown). Motor driven belts 807,
808 are used to move the cartridges into the stacks 805,
- 806. This device may be used for storage only. It also
has a display panel, keyboard, control weans and
identification means (not shown) similar to the other
- 20 embodiments.
Yet a further embodiment of the present invention is
shown in figures 32 and 33. This embodiment shows a
storage apparatus 401 in the form of a "carousel".
Overall operation is similar to that described in
25 relation to figures 1 and 2 and the apparatus would be
associated with control means 600, display panel,
keyboard, user identification means or not shown in these
drawings. The carousel 401 has a plurality of different
levels 402, 403, 404. Each level contains a number of
30 storage spaces which may be the same in each level or
which may be for different types of complex article on
each level. These slots are designated by reference
numerals 405 through 409. 2As can be seen from the cross-
section in figure 32A through the carousel 401 showing
35 one level 402 in an entirely loaded state, the best use

is made of the available space. The carousel 401
provides a very efficient method of storage. A number of

cartridges 410 can be stored. Figure 32B shows the
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a secur | ty' cover; Figure 4 is a perspective view from above and one side of
a receptacle- dravver of the apparatus of F @& e 3; Figure 5is a per spective
vi ew from above and one side of an upper part of a drawer pusher for the
drawer of Fi guegoés-Eegtions Lanlar;gars;ptmtaysa iritew thencapoveedngObne side

of a | ower part of r dy f r [ e
shows a first vari a??’% aam%afgsﬁg%ker %ﬁn '&nge éu)sg i ep&?]%fagg%r atIuns
of Figure 3; Fagtunels bmplementarioni orth@f %\amm%r 4 c‘Mllﬁay e Gt W t h

the apparatus ﬁﬁc'ib%‘érde and FEAET &nd v NoMEeds Vakkakl QRIS BeSféngfowI&dShﬁ{ot
nmechani sm whi ¢ be used W|th ap arat us i,n accordance W th thﬁ ngse.nt

i nventi on; 5Fi gaﬁé'V}G:J-an AIeRRS) vﬁ"é-\lrlof b@n¥igo iRt Freftd nthroug
the front panel 41l1. The slots 412 to 414 may be of

different shapes, depending upon the shape of the article
to be placed at a particular carousel 401 level.
In operation, an electric motor (not shown) will
10 revolve the carousel 401 to a desired empty compartment
405 through 409 when a user has indicated by means of the
control panel that he wishes to deposit a used article
410. The user then deposits the used article through the
entry points 412 to 414 in the front panel 411. Similar
15 shape identification methods may be used as in previous
embodiments to accept or reject articles.
Further, should the user require a new article, the
carousel 401 will be revolved to allow an entry point 412
to 414 to —correspond with a storage compartment
20 containing a new article. '
The carousel is provided with moveable covers 420 to
421 which can be moved axially along the outside of the
carousel 401 to cover at 1least two of the levels 402
through 404. Access can therefore be controlled such
25 that a user can see only one slot at a time. o
General operation may be in accordance with the
overall operation described in relation to figures 1 and
2. |
It will be appreciated by persons skilled in the art
30 that numerous variations and/or modifications may be made
to the invention as shown in the specific embodiments
without departing from the spirit or scope of the
invention as broadly described. The present embodiments
are, therefore, to be considered in all respects as
35 illustrative and not restrictive.
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front and :ne si de f¥r andappatangs tihe acsoeragee of a used art::.cle,
dispensing means for dispensing a new article, and
control means for monitoring the storage of used
articles and for controlling the dispensing of new

2 and

articles.
10 2. An apparatus in accordance with claim 1, the control

means being operable to prevent a new article being

dispensed if it will result in a pre-determined

ratio between new articles that have been dispensed

and used articles that have been stored being
15 exceeded. .

3. An apparatus in accordance with clalm 1 or claim 2,
further comprising identification means for
identifying the user of the apparatus, and memory
means for monitoring the number of used articles

20 stored and the number of used articles dispensed for
the identified user.

4. BAn apparatus in accordance with clalm 3 when read on

to claim 2, the pre-determined ratio being
determined with reference only to used articles

25 stored and new articles dispensed for the identified
user.

5. An apparatus in accordance with any preceding claim,
where the detection means includes determining means
for assessing pre-determinéd features of the article

30 to determine whether it is of an approved type to be
stored in the storage space.

- 6. An apparatus in accordance with claim 5, wherein the
determining means are arranged to assess features of
shape of the article.

35 7. An apparatus in accordance with claim 6, wherein the
determining means comprises a physical receptacle
that accurately reflects the physical shape of at

~ least a portion of the article to be stored.
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optical sensors.

An apparatus in accordance with any one of claims 5
to 8, wherein the control means is responsive to the
determining means determining that an article is not
of an approved type to be stored, to prevent the
article from being stored and/or to produce an alarm
condition in the apparatus. !

An apparatus in accordance with any one of claims 5
to 9, wherein the control means is responsive to the
determining means determining that an article is not
of an approved type to be stored, to prevent the
subsequent dispensing of a new article.

An apparatus in. accordance with any preceding claim,
wherein the storage space comprises a plurality of
separately accessible storage receptacles, each
storage receptacle' being arranged to store a used
article or new article for dispensing.:

An apparatus in accordance with claim 11, each
storage receptacle being provided with a door
controllable by the control' means to enable or
present access to the storage receptacle by a user.
An apparatus in accordance with any preceding claim,
the apparatus being adapted to store and dispense
toner cartridges, inkjet cartridges, copier toner
cartridges, printer ribbons and the like, as the new
and used articles, the used articles being
recyclable.

A system for monitoring and controlling the storage
of used articles and the dispensing of new articles,
the system comprising an apparatus in accordance
with any preceding claim and a master control means,
the master control means being connected to monitor
the operation of the apparatus to determine when the
number of used articles has reached a pre-determined
number such that the apparatus requires servicing to
remove used articles, and to determine when the
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perspective view f peimpoveonndcted to the control means of the |
apparatus by a communications means.

16. A system in accordance with claim 15, comprising a
plurality of apparatus in accordance with any one of

10 claims 1-13, connected to the master control
apparatus by communication means. ‘

17. A method of recycling complex articles, comprising
the steps of providing an apparatus in accordance
with any of claims 1-13 or a system in accordance

15 with any of claims 14-16, monitoring the apparatus
or system to determine when an apparatus contains a
pre-determined number of used articles, collecting
the used articles for recycling, and replacing
recycled articles in an apparatus to be dispensed as

20 new articles.

18. In an automated storage and dispensing apparatus, a
method of storing used complex articles for
recycling and dispensing replacement complex
articles, comprising the steps of, .on actuation of a

25 control means by a user to indicate that a used
article is to be.stored, enabling a reception means
for receipt of the used article, assessing pre-~
determined parameters of the used article by sensors
and/or mechanical means to determine whether the

30 used article is of an allowable type to be stored,
and storing the used article in a storage spéce if
it is of an allowable type to be stored; the
further steps of, on actuation of a control means by
a user to indicate that the wuser requires a

35 replacement article, determining the ratio of used
articles stored by the user to replacement articles
dispensed to the user and, if the ratio does not
exceed a pre-determined limit, dispensing a
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side of a fur_therwim“mJ “mm ml present invention, with cover renoved
to show i nternal * detmi Is schematicglgl &, Figure 25 is a detail

showi ng a cartridge noving nechani sm of the enbodi nent of figure 24; Figure
26 is a detail ShOV\tQplﬁcéﬁéhtl dgelegéetw tGeMRskRani sm of the enbodi nent of
figure 24; Fi. gr ap ective.view fro liove ajr_‘ngl 5| de of the
enbodi ment  of ?gur h ITh\RFCPTAgRGee Wit aim he’'apparatus

being adapted to store and dlspense toner

cartridges, inkjet cartridges, copier toner

5 cartridges, printer ribbons and the like, as the new,

and used articles, the wused articles being
recyclable.

20. A storage apparatus for facilitating recycling of

complex articles, comprising storage space for

10 storing used articles for recycling, detection means

for detecting the storage of a wused article,

identification means for identifying a user of the

apparatus and recording means for recording the

number of used articles stored by the identified
15 user. ]

21. A storage apparatus in accordance with claim 20,
further comprising determining means for assessing
pre-determined features of the article to determine
whether it is of an approved type to be stored in

20 the storage space.

22. A storage apparatus in accordance with claim 21,
wherein the determining means comprises a physical
receptacle that accurately reflects the physical
shape of at least a portion of the article to be

25 stored. ' '

23. A storage apparatus facilitating recycling of
complex articles, comprising storage space for
storing used articles for recycling, detection means
for detecting storage of a used article,

30 identification means for identifying the user of the
apparatus, and reward means for instigating issuance
of a reward to the user.

24, A storage apparatus in accordance with claim 23,
further comprising recording means for recording the

35 . number of used articles stored by the identified

user.
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; -23- ¢ Ftgure 28 is a perspective view from above and one side of a
further - enbodi nent of the present I nvention, partially show ng )
i nternal working details; . Fi gure %9 is a perspective view show ng a

; catch mechani sm for use with an.enbd@nent of the pr esent i nventi on;
Figure 30 is a sectional view from above of a catch for figure 29—,
showi ng operating detail; Figure 31 is a view fromthe front of ™
catch mechani sm of figure 30; Figure 32 is a schematic expl oded
per spective view of an apparatus in accordance with a further

enbodi nent of the presen,\i\ﬁidﬁvention, and ﬁgure 33 are schemat‘igo

illustrations to show ho ‘/ /
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t he a‘ggagr“é(tutfgof Figure 32 stores cartridges. Figure 1 is a

general i sed schematic bl ock diagram giving an overview of a systemin
accordance with an enbodi nent of the present invention for facilitating
recycling of conplex articles; 2gpgh as printer cartridges, toner
cartridges and the |iKke. The system conprises a plurality of apparatus
for storing and di spensi ng used eFl'GE‘b_es, desi gnat ed by reference nuneral

1. Each aga?&rat us 150 is connected, by nmeans of a comunication |ink 200 to

a nmaster rol unit 300. Each apparatus 100 mrxp_ri ses a storage space 400
et oot on, 0 Wreraiaron and dranshei ng-means 500, 1 oreaketing +he. ussd |
etection, nsi ng neans , 3
article to be m@ﬂ@rﬁ#m vvhe?her it is of an approprll&F@R/Me tof
be stored and| IDENTIEICATION farticles; a USER AND
OF USER. | | TERMINATE
' PROCEDURE
1
DISPENSING ‘
ARTICLE '
WILL RATIO O
WHAT NEW TO USED

TRANSACTION

S REQUIRED ? ARTICLES BE

EXCEEDED ?

NO —

| NOT
§10AN, "\ vaLp

INPUT ; |
IOF USED VALIDATE
" CREDIT/

ARTICLE
N SECURITY
SORMATION?
AN
503 VALID T 512
v L | 4

OPEN | DISPENSE
RECEPTACLE ARTICLE
# % S S
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contr'ol unit 600 for controlling

A A AINAUIII ULV

the éppar atus 150, and a user

i dent.i fication neans 700 for identifgfag a user of the apparatus 150.

I n operation,

| ocation, such as a retail shop
bui | di ng, dwhere it can FIG 2
accessed by users requifing repl

-l -

507

USER PLACES
ARTICLE IN
RECEPTACLE

PROCEDURE

the apparatus 150 will be established in a convenient

~an office or the foyer of an office

(CCONTIN_UED) - 24 - easily be
enent printer

506

[/

REJECT AND |
TERMINATE

ACCEPT
ARTICLE

|

PROCESS USER
REWARD

513

INFORMATION

)

\ 508

'YES
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' artrlwge%‘m%%er cartridges, etc and wishing to recycle used toner
cartri dges, ‘printer cartridges, etc. |If a user wishes to store a used
article for recycling and/or obtain g,gew article, he identifies himself to
t he apparatus by neans of user |dent|{|cation means 700 (which may include
a magnetic striped card reader for exanple, for reading a nmagnetic striped
card possessed by the user) and then indicates to the apparatus 150 which °
transacti dm he requires, by neans of a key%gard or touch screen (not shown)
associated with the control unit 600. The/Zontrol unit 600 records the
details of any transaction, eg how many used articles have b ¢n | odged in
t he storage space and hom/nany new articl es\have been di spenseg. This
i nformati on may be used for auditing purposes, cal cul atip#g a financi al
credit or received for ”odgenent of recycl abl charge &pLt he
user, and is af 0 use o0 determ ne wheth Itled to reeeive’

| ,

a new article,lfe if thd ratio of ne
////jj

A\
-
G
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This Sheet 1.
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artl-.cJa@égq; caggsed to used articles stored for that particular user will
a

excee predetermned limt then a new article will not be dispensed until
a further used article has been stored for that user. This encourages
recycling. The system may al so }a& set upPNto accept storage of

recogni sabl e recycl abl-e materi alg t hout fYe need for users to identify

t henmsel ves. The master con_rol unit 300 I
at a-location renote fromthemeGrage and di sfje appar at u$® 150. The
systemis intended to f@agilitate an auto- [ . E¥ch apparat us
may conmmuni cate with the(\master control u 04 and vi ce versa.

Commruni cati on ans 2 preferdbly by digital cepomunication
via a teleph [ means 2®@% may conpri se
ter control unit 300

In particulm,

general ly b® established

is to nonitor
the foll ow ng

U

7R
FIG 4
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- 25,- 1. Wen stocks of new articies are low, down to a

predet er m ned nunber, the control unit 600 signals the master control
unit 300 (or the r €antrol “unit 300 obtains this information by
pol l'ing the O0__agpal $150). This &@3npts a servicing agent to
attend the eﬁﬂ)ar_a (n order to re-stock it. 2. The control unit
600 - for each ) u al so —
m
-
o o M
m——-
a
~
o

\ ®
5 _J _ (Q
'}

33

@
g
N

28
/

&-
N A
) r~
Lo Rt
N
U | <
< N

32A

F1G 7

<
T
N

i




YUL/IAUYIIGU4LO

indk@ﬁfggu?z“Ehe master control unit 300 when it has no nore room for
used articles and, again, this pronpts a servicing agent to attend the
machi ne to unload it of used articles for recycling. |In sone

cases, particularly where the apparatus is arranged to store and

di spense only a gsi e type of ar{fa e, t he storage space-. 400 for new
articles may be |thaken up by used articles once the neffarticles have
been SpeTs om , 400. Re- st ocki ng of new
articles I ngNQf & ' | be connected in this case
and bot h opkrati ond3\ay ronpted at the same tine. 3. The naster
control neans 300 w I'Nal so™e imforned of faulty operation of the
appar at us o that a serwci agent __,can attend for repair.

Faul ty peration m I ncl ude - e siluation where the

machi ne has been tanpered wjth or us imgorrectly and the control

unit 600 creates an al ar mjcendi T™NNON

\\3' )T )
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which is transmtted to the master control unit 300. I nf or mati on
transfer between the master control unit 300 and control unit 600 of
apparatus 150 nay be inpl enented by c@f g&ntional data transfer techniques.
For exanple, the master control unit 300 may regularly poll each apparatus
150 to determne its status and/or an intergupt feature may be provided so__
that an apparatus can interrupt nornal oper@tion of the master control U=
300 to informit of a change in the status |of the apparatus 150. As
will be realised fromthe foll ow ng descri f enbodi nents of the
apparatus 150, there may be a nunber of difjf nt\types of apparatus 150
whi ch can be

U‘
LAY
o
(L]
™
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- 26 WO §4/84446, t he syst-em dependi ng' upon the particul ar requirenents for

the apparatus at a particular |ocation. Figure 2 is a flow di agram of
an exanpl e operating inplenmentation of the apparatus in accordance with the
present invention. This is a@f2dverview of general operation only.
As will be i ng, ot her d by the

appar at us. This fldw di §gram only shows
transacti.on. process--betjween er and apparaju
store a used artjcle and/ or fobkain a new (pps
‘ m $4ratds 150 any is detectef

TN

he mi'bor aspects of
A user who wi shes to

Iy'oiﬁ)c(ycl ed) article

|mty det ect or

typi cal

~

62
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]
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(not S 094§M4«%he control unit 600 includes a display unit (see later) and
a keyboard. 1n step 501 the screen pronpts the user to identify hinself (in
a sidmilar manner as used in bank teller machines) and the user identifies
hi nsel f by the use of user identification neans 700, eg nmagnetic striped
card reader and magnetic card. In step 502, the apparatus 150 pronpts the
-user to indicate what transaction he requires to undertake with the
apparatus 150. The pronpt will agal®28e by way of the visual display unit,
al t hough ot her pronpts, such as a nachine voice pronpt, could be used in
addition or as an alternative to the screen pronpt. Via the keyboard, the
user inputs information on the transaction he requires. Again, the keyboard
may be designed al oA the Iines of a typffal bank teller nm ne and, for
exanpl e, there —be—a—key—t+abetted—{t+nppt—of—used—artt+et£" hnd a key
| abel | ed "di spendi ng jof new article",{ or imlar |abels. A touch-screen may

be enpl oyed.
<3
= ' 72— (3

—_—

\ A
FIG 11 % (
A" Ci /
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X i
{<Z ® _ |
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1f t haVQA{O44 & hes to deposit a used -article, at step 503 the control
means 600 controls the apparatus to open a receptacle to receive the used
article. The receptacle may be an actual storage |ocation where the
used article remains until it is c.oILﬁQ?ed by a servicing agent, or it may
merely by a receiving area fromwhic he article will subsequently be
conveyed to a-sterage space or |ocation. * This will depend upon the
particul ar — - 27 -

(O
/o3 O _lof

/| Cﬁ S /05

—~ /02

e,

FIG 13
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type for storage in the apparatus 150.

appearance of the article. In a preferr
of the receptacle are shaped to conform
a-portion of the article, so that thke 2

- \ ) . ey 0
',WU94/04440 £viinu vumtau

enbodi ment’ of the apparatus 150 (see |ater). When the receptacl e has
opened 503, the user places the used article in the receptacle. A detection
and-determ ni ng nmeans 500 within the reces et-ects at—amarticle has

been pl aced therein and deterninﬁyzﬁhethﬁr s amqfticle of a correct
he determjmpation is carried

by nmeans of appropri at emsesnisors (sdd | ater) detfecting features of

dd enbodi meny, physical features

ift h the shap¢ of at | east

mticle wllj] n fit «correctly

|

into the receptacle wunless it isQof ilLhe corredt shape. For
printer cartridges, toner cartridgesQQnﬁT t her conpl @ awdi cl es whi ch have
fairly conpl ex shapes, this is a good mal;of determ nitngQ hat the article
I's the correct articLF. The detecting and'xee=earEa==neans i nforns the

N
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X
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FIG 17
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. a . WU Y/ Ua440 . ) . . )
control neans 600 that an article has been detected and whether or not it
Is of the correct type (step 504). If the article is not of the

correct type, the control means 600 pronpts the apparatus 150 to reject the
article (step 505)° and termnate the transaction procedure (step
506). At the same tinme, the control unit 600_may informthe nmaster control
unit 300 of an attenpt to incorrecyhyp3ise ml-"apparatus 150. The master
control unit 300 may then pronpt a service agent to attend the apparatus
150. If the article is of the correct type the apparatus wll| accept
the article ed in the storage space
400 (eg in t nsported| t o anot her

storage spaceg preferallj y arranged to
i ndicate via contrihkuti on made by

depositing t
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21

207
/
/
/]
[

T = s
T ke

i S
s e

ML

1
111

!
]
I

e SUBSTITUTE SHEET !
This Sheet Has Bee, E

[T




PCI/AUY3/0U410

cont E-i“%ﬂt”f‘-én t% saving of landfill waste made so far by the apparatus.
I ndi cat ron .may be by neans of the user display.
- 28:- In step 513, after acceptance of the article (507) the control

means may be arranged to determ ne whether or not the user is entitled to a
reward for the nunber of articles he has deposited and may initiate
provision of the reward to the user. The apparat us nay id#aesporate

14/23

- 2%

4~ 201

212

- 213

FIG 16
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means. f‘HP%’Wﬁl ng a reward, such as'neans for printing a [otto ticket,

for exanmple. : Alternatively, the master control neans will be informed that
aréward is due and the reward catb®3 sent out to the user separately.

At step 508 the user will be asked by the display if a further transaction

IS required. If no, then the procedure wll be termnated at 5009.

If yes, then operation returns tep 502 and the user will again be a—
asked what transaction is regHTeq. | f the user wishes to obtain a new

article he indicates this ctuation of the keyboard. At
step 510, the contrag i determ naglg as to whet her
e excee if a new

the ratio of new artiq
t

article is dispensed set at any desired

The ratio may

level . For exanple, |if the is 3:1, the i | ) @O Yntitled to
obtain three new or r¢g es for eve i d¥€ he deposits. | f
he wishes to — B0}

l— 302

N

C?/le
=
215 —_

FIG 19 __/
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then.obtai.n a fourth article without depdsiting a used arti cPET/AY93/00416 o

w Il be exceeded and the control neans 600 will not allow the new article
to be dispensed (step 511). The user will be informed and the procedure
will be termnated. |[If at step 510 the control unit 600 determ nes that

the ratio of newto used articles will not be exceeded, step 512 is

proceeded to and an ar (s dispensed 1623 he user. Operation then
proceeds to step 508 and er i s again asked whether a further
transaction is ot her step 501A may be included between
steps 510 and pIR tep is a step to evaluate

, 1f the user has not

credit/security]inforgati N N - E?
paid his bills : | 5SS <
i ssuance of '

articles then

AvAun

30/ 1

77777

320
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- 29 t reptacenent article may be refused and operation proceeds to step

511. + ~ The control neans 600 will record all transactions agai nst t he
particul ar user's identification. Transactions will be used for audit

pur poses, charging the wuser and foor any other purposes for which the

I nformati on may be required. Audit reports may be produced by a printer
or disglgv-at the master control unit 300 or locally by the control unit
600. An exanple report is given in the follow ng table.

17/23
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Report For Sampl e Organi sation Pty Ltd For Perio

1/6/92 to 30/-6/92 Enmpl oyee Dat e Ti me Tran Type Cart Type
Johin Smith 5/ 6/ 92 10. 3lam Credit EPS John Smith 5/6/92
10. 32am Recei pt EPS Joe. Brown 5/ 6/ 92 4. 20pm Recei pt
EPS Julie Black 6/6/92 8.56am Credit - EPS Julie Black
6/ 6/ 92 8. 56am _BETei pt - EPS Geg Bl ack 7/ 6/ 92 1.30pm
Rece|pt IBM  Julie Black 7/6/92 2.43pm Credit | BM

"Credit" denotes that an article (in18h23 case an EPS cartridge) has been
deposited and "Recei pt" denotes that a new or recycled article has been
di spensed to the user. The flow chart for Figure 2 is a broad
overview only. Many ot her functions may be provided by the apparatus,
i ncluding the provision of accounts statenments

2S]
256
752
\
J>J
FIG 23 /J>/\ 252
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en rehu st ility for ordering directly from the MRS, I
S gﬁ%“”%@% AU9i&ﬁkg§d on

nean ra articles, etc. A tel ephone Iink may be provi

the apparatus so that a user may speak directly to the servicing agent.
The tel ephone Iink nay al so be used for automatic qr deri ng of replacenent
items (using an electronic dat 49/23 nt ? e (EDI) |§§3gp Eﬁgcontrol
systen) for delivery to the user, . [ 0dg I'n the
storage conpartnent. It is particulardy ¢pupeit =Y =Tata ents of the
apparatus which do not have a di i NSGnaration byt Er © a storage

Fre—tetysar—of the apparatus to dispense

2 220 2
%2— ) This Sheet Has Been Replace
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-30-..wosaoadé cle if the ratio of new to used articles REIVAUBHO0416yceeded
for that™ particular user creates the incentive to recycle (in

enbaddi ment s wi t hout a dispensing operation, the apparatus may refuse
to take or_transmt __an order, or. the master control neans (if connected)
may refuse to process the order and/or 'send out replacenent items to
the  @his $isttiHas Been Repldcert t her  incentive may RQe—.provided in the form
of a ser, whi ch20/23i spenses & reward to the user when the
user d d.cartridge. The reward may be in the formof a lotto
ticket, for exanple, or other rewards. Figure 3 shows an apparat us
150 in accordance wth

216
3IS

Bly

FIG 27
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an eMMRMAS of the present invention. The appar at us has a storage

comrpartment- assenbly 12 having a plurality of storage conpartnents for
stering used and new printer cartridges, toner cartridges and the |iKke.
The appar at us i's shown wid{yegt a co ~I'n operation, the apparatus

woul d have a cover in order to It secufe to prevent, _. unauthorised
t he storéée

will be seen later, th{s (apparatu

means 600 and :

The part g%, par-a '

deternlqu Spenbi St orage space 400 of Fi gure

: conprises ar me 11 havi ng a
upper dramer 4 ntl{ 14 mnth dnaw
conpart nent d

persons from accessin conpart E?-=T2. Al so, as
connect cont rol
the §
ly 12, an el gvator ment 13 and an
di spensi ng

7
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a m’éﬂDc?éfWﬁlge. Briefly a cartridge is |oaded into the drawer,

pogitively .identified, and is then transferred onto a carriage 16 in
t fe+'el evat or conpartnent and the carriage 16 then noves the cartridge
to one of the enpty storage’ locations in the storage conpartnents 12.

Referring to figure 4, the dra IS provided with side walls 17a—.
17b which are each provided \M_}["?IZ]BS —

256
7 L 258

251+ - 2S8A

FIG 31
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- 31~ sPPets 18a and 18b which are shaped to match the
corresponding peripheral surface of a cartridge. The base of the drawer
19 ™2 prOV|ded with two |ongitudinal slots 20a and 20b extendi ng from near
the back“of the drawer to a position pgasthe front of the drawer. The
slot 20a is |located near side wall 17a and slot 20b is | ocated near side
wal | 17b. As shown in figure 3, the drawer also has a top 21 and the
drawer is hinged at the top of its back wall to the frame 11. Ref erri ng
nowto figure 5 and 6, the drawer pusher conprises an upper part 22 and a
l.ower part 23. The upper part 22 has a reqgtangul ar base 22a and a back
wal | 22b together with a ?? wal I 22c whichis angl ed upwardly

: .ol

4Ol

LL-di0

SUBSTITUTE SHEET FI6 32
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- from t hd bacREWGACER2BUERASt er mifates in a smal | dowRELANGEMENBSHERSS  SG
vert i-cali[Walchcripgion : pagelde...l. ergiapedf...t.he top wal | tghawmgqrmm:mmﬂ #héo Ipagdd =
val | s A cohiblsy | egagedhan. tohagel $2.ance bet ween thd” Bdaite(sial |: pagedi #heéo fprget 2.
- of the Bese2dds(s) :pageline. baspgdla. i.s) provided vvitﬂe‘ﬁlnmix@@l)es)agﬂhh\m phged P
are resf Efeg'*jb\.ﬁ%d ar.nanged. NRAfagtde. colngrs of the lhgdssactas :ipagaiiil ne page .-
corners |af ..a rectangl.e Tﬁe | owef
pl at e WHEEh Zhas. - avapnk e PR ToR
with the holes 22e I n the upper part B : 6 CHE-Fram
pusher 23 is provided with side portions 23b and 23c which are rectangul ar
and are separat efhgy presentndamvention bserpB8O0ienl}arkiet xredevane fownt of
each of thesgrgidifedOuhions akas MediNldd |y dopivandhy edapdiing lip 23d
and 23c. Fi)gfreef% shows g f.irst g qQdi,ren of algtacker 45‘@ 'lch S
mounted on pFeR¥otGhes. toTFEcias.oto ’g%é complexity and value
which require minimum care in handling. For example,
.aluminium cans and bottles can be separated from other
articles in a domestic situation and can then be eithex
delivered to a recycling location or can be collected by

a recycling organisation.

In instances where more -fragile and sophisticated
articles are to be recycled, such as toner cartridges and
printer cartridges, for example, at present there is no
real alternative to storing the used articles in boxes
and delivering the used articles to a recycl:ong centxe. .

The present invention provides an apparatus for
storing used articles 'and dispensing new articles,
comprising storage space for storing used and new _" _
articles, detection means for detecting the storage of a
used article, dispensing means for dispensing a new
article, and control means for monitoring the storage of
used articles and for controlling the dispensing cf new
articles. '

Preferé.bly, the apparatus is adapted to store and

dispense “"complex" articles. This includes more
sophisticated articles than the type which are commonly
recycled (cans, bottles, paper, etc). In particular,

these articles include toner cartridges, copier toner
cartridges, bubblejet cartridges, inkjet cartridges,
printer ribbons and other recyclable office materials of
a complex nature. The apparatus may be regularly
sexrviced to remove used articles for recycling and to
restock the é.pparatus with recycled articles ("new
articles") for dispensing.

The apparatus is .preferably  established in a
convenient 10cati§§,nf""‘sx§&h§3'sq_¥g retiglfhc?p, a foyer of an
office building, or, in a large office, in the office
.itsglf. Apparatus with different configurag ) Aar——
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- si de brackets 25a and 25b which are connected together. by means of a base
26. The two side brackets 25a and 25b are aligned in parallel and provided
with conveyor belts 27a and 27b which are nounted to vertical |y upstanding
wal | s of the side brackets 25a and 25b respectlvely and extend fromthe

front ‘af the stacker to the back of the 2 -
provided depending :-n the type and volume of recyclable
materials they are intended. to handle.

Preferably, in order to encourage recycling of used
articles, the dispensing of a new article is tied to the
deposit of a used article, such that the apparatus will
not dispense a new article if that will result in a pre-
determined ratio between new articles dispensed and used
articles deposited being exceeded. The ratio may be 1:1,
for example, so that in order to obtain a new article a
user must first deposit a used article in the apparatus.
The ratio is not limited to 1:1, however, and may be of
any other ratio. For example, the ratio may be three
dispensed articles to one deposited article, ie a fourth
new article will not be dispensed until a further used
article is deposited, if only one used article has been
deposited previously.

The apparatus may be arranged to serve the needs of *
a number of different users and identification means,
such as a magnetic stripe card and associated reader may
be provided to identify a user requiring a transaction.
A pin number entered on a keypad may also be used for
identification. In such a case, the ratio between
articles dispensed and articles used may be user specific
and will relate to the number of articles dispensed and
the number of articles deposited by that user (or user's
company) .

The control -means preferably includes a memory for
recording each transaction by each user. This memory can
be used for audit purposes, for example. The user may
obtain a *credit" for eﬁery used article he deposits and
a *debit" for every new article he withdraws. '

The detection means preferably comprises means for
determining whether an article proposed to be stored by a
user of the apparatus is of an approved type to be
stored. This means-comprises'a means for assessing pre-
determined features of the article _in oxder to identify
it. ThHe pre-determined features may Be features of the

5

shape of the article. For cémolex‘items, such as princer




- 32 - - stacker in parallel with the side brackets 25a an

d 25b. A

cartri'dge pusher 28, in the- form of a cross-bracket interconnects

t he back of each belt and is connected to the top surface
each helt. The cartridge pusher 28 conpry ses a horizontal

29a and 29b of
base 30 with

sides 3la and 3lb which are flush with conveyor belts 27a and 27b
respectivel yeartdiwges shdeshe alekeonnaet ethape tike shrwieydistialdesivaZa and

27b ti ' 32 d b ti . Th
cdges of T CHREanlT RS | UERS PEoPol §45eRRtall I [ HRRT I Y aaa

b~are” provi

rac s 33a

a
and 33b whi ceemaxse 2ePhySAFR} doRSRSRGLE aﬁéqtheapmatﬁgim Aefleqtsch of
these bracketge hgahapeCofinae! iGst o pdectonl sfbrher areqenpt ofrnl ighe 23d

and 23e respectively ofiihe, ST MRS Tuna ene MEikE] U

h%geplpyssirlzqarl 28 1s

receptacle may comprise a "drawer" or compartment having
an insert therein which fits to the shape of the article
together with an actuation means (such 'as a solenoid)
which will not be actuated unless the article fits
correctly into the insert. An alternative is to have a
drawer or compartment with slots at the sides of the
drawer corresponding to the shape of the ends of the
article, so that the article will not fit into the drawer
unless its ends are of the correct shape.

An alternative to assessing shape would be to use
optical sensors or sensors of some other type. Other
sensors may also be employed supplementary to shape
detection. _ _

The control means is preferably responsive to the
means for assessing ("determining means") to,disallow the
dispensing of a new article and/or to produce an alarm
condition, when the determining means has determined that
the proposed article is not of the type which is to be
stored in the apparatus. For example, if the article
which should be stored is a printer cartridge, and the
article is not of the correct printer cartridge shape to
fit into a physical receptacle of the apparatus which
accepts the article for storing, then the article may be

rejected and any subsequent transaction by the same user’

to request dispensing of a new article may be denied.
Further, an alarm condition of the machine may be
activated to indicate that improper use of the apparatus

is being attempted. When the apparatus is connected by

communication means to.  a master controller (see later)

the indication of an alarm condition may be made at the
master controller. This feature advantageously prevents
improper use of the apparactus. -

' The storage space may comprise a plurality of

2 8 SEP 9%
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wal I 35 which extends vertically upwardly along the I ength of the base 30.
An oveér hangi ng bracket 36 extends horizontally forward of the back wall 35
and is provided with a downwardly extending lip 37. Thi s over hangi ng
bracket 36 term nates on both sides short of the sides of the cartridge
pusher, . On the outside and the back, and front of each of the side
menbers 25a and 25b, a locating pin 37 i % prOV|ded to all ow the stacker to

be fixed in aega&—aea oatbbs el ai‘é@éﬁ&&@les FEASFAUIG K st dirager € 3,
the platform1

position. A% ﬁﬁFB?’a%gO\A%"ﬁr (f\ﬂcg'ecﬁ‘%&""tlﬁe?%‘a%c%n .fec‘: g tr}’%%‘ﬁ?ﬁd}@a gnit;a:‘or

driving the eechegbrragkt spatet he sépaketeB@.accessﬂbk;[ﬂnﬁfqnmnIM$d$;

effectively %ecbéﬁﬁﬁk%eﬁ@d mrlfe&&%mal hHB% 4lgnandadkd Peligidi n

outvardly on 22gh 3188 By 'di Peaht Sl meanss® '&iP°18a8RE fah 9€S Whth
control means by a user that the user wishes to store an
article, a door to a compartment will be opened and the
user will be required to place the article into the
cbmpartment and close the door. Subsequently, if the
user desires a new article, the door to a compartment -
containing a new article will be épened_and the user may
take the article. A memory in the control means will
record the transaction é.gainst: the particular user.

In other embodiments, a reception " receptacle is .
provided in which to place a used article. The reception
receptacle includes the detection means and the
determining means for the article. The receptacle °*
communicates with a chute to allow the used article to
fall through to a storage bin or is connected to
seéarat:ely accessible storage spaces by means of
transport mechanism for transporting of the used article
to the storage space. The reception means may also be
used as a dispensing means in such an embodiment., the
transport means be:.ng controllable under controlled means
to remove an article from a storage space and convey it
to the reception means. Alternatively, a separate
dispensing outlet may be provided, which is enabled by
the control means, and that is connected to a "stack" of
new a;.rticles, for example. The dispensing means may be
at the bottom of the stack so that each time & new
article is removed, an article drops from the stack to
take its place for removal in a subsequent transaction.

Preferably, the apparatus in accordance with the
present invention is adapted to be serviced by an
organisation, department or entity separate from the
actual users of the apparatus. For example, the
apparatus may be serviced on the basis of a similar
system to that used for photocopying machines nowacays
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holes which receive threaded bolts 42a and 42b therethrough. These
rods act as guides and extend vertically between top and bottom frane
menbers of the el evator conpartnent 13. The el evatqr conpartment 13 is
a rectangul ar shaft : o - 33 - defined hy
four vertical rods 43 which |ink upper-ahd-
That is, when servicing is required, an external
servicing agent is called in. In the present case, it is-
preferred that the .apparatus is connected to a master
controller at a remote servicing centre, by means of a
communication link, such as a telephone data link. The
control means is preferably arranged to monitor machine
status including remaining capacity, number of used
articles stored and number of replacement articles
dispensed. Where the number of used ,articleé reaches a
pre-determined number and/or the number of new articles
drops below a pre-determined number, the control means
will communicate this to the master control means which
will indicate -that servicing of - the apparatus is
required. A service agent can then be sent down to re-
stock the apparatus and/or remove used articles for
recycling. If the apparatus breaks down, a similar
procedure may be followed, the master control means being .
informed that the épparatus is inoperable or partially
inoperable.- and causing a sexvice agent to be sent out to
the apparatus..' The master control means may access a
plurality of apparatus to which it is connected on a
polling basis, for example. _
The present invention further provides a system for
'monitéring and controlling the storage of used articles
- and the dispensing of new art:icles, comprising an
apparatus in accordance ‘with any or all of the features
of the apparatus discussed in the preceding paragraphs
and a master control means, the master control means
being connected to monitor the operation of the apparatus
to determine when the number of used articles has reached
a pre-determined number such that  the apparatus requires
servicing to .remove used articles, and to determine when
the number of new articles has been reduced to a pre-
determined number such- that the apparatus requires
servicing to be replenished with new articles.
The present invention yet furcher provides a method
- 0of recycling complex articles, comprising the -stepd of
providing an apparatus in accordance with any cf the

e #)
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| oner frames 44 and 45. These rods also act as guides for the platform 16
which is provided with lugs 46 at each of its corners. The rods 43 guiding
the front of the platformare flush with openings in a stack of
conpartnents f-orm-ng the storage conpart nent 12. Likew se the front
of the platform16 i$ also flush wth these conpartnments as it noves up and

down the el evator shaft. The st-oréage containers forma col um of
rectangul ar congr?rt ments which are substantially identical. The
openi ngs Preeedin®f (PAXAIRAPNSar t REALEOXINGr evEBAs] y2RRATRHHRd &% flush

\;vit thkt h]t; Exé@@fmtﬁﬁethmd@izahﬁor pghrahed idortaiag aaePrdfytRihind  The
ek O SRR TP ed aflath  BELIEITEY SanSp ARl g Pl aced
appar at us rétycIhng, f andl opaiesalidbyvirepdgcing rreayicded mrticles Am
al ternatiyg egBodiiBid Qo (Be | AVSPEnSEq Al 49 Whew articles. The
‘apparatus may be used as a collection only system
providing a means for users to lodge recyclable materials
for storage without the need to dispense replace items.

The present invention yet further provides, in an
automated storage and dispensing apparatus, a method of
,st:o'ring used complex articles for recycling and
dispensing recycled complex articles, comprising the
steps of, on actuation of a control means by a user to
indicate that a used article is to be stored, enabling a
reception means for receipt of the used article,
assessing pre-determined parameters of the used article
by means of sensors and/or mechanical means to determine
whether the used article is of an allowable type to be
stored, and storing the used article in a storage space
if it is of an allowable type to be stored; the further
steps of, on actuation of the control means by a user to
indicate that the user requires a recycled article,
‘determining the ratio of used articles stored by the user
to recycled articles dispensed to the user and, if the
ratio does not exceed a pre-determined limit, dispensing
a recycled article to the user.

The automated storage and dispensing apparatus used
‘with the method of this aspect of the present invention
may be the apparatus discussed in any of the preceding
paragraphs. '

The present invention yet further provides an
apparatus for storing used articles and dispensing new
articles, comprising a receptacle for receipt of an
article, sensing means for sensing when the article is
received in the receptacle, a storage assembly having a
plurality of storage locations for articles, a transfier
means, operable to transfer an article from a receptacle
loading position to one of a plurality of




for each conpartnment to be slid forward through the el evator conpartnent to
a pre-determned stop position, so that the cartridges may be renoved and
repl aced through the front of the machine, if required because of space
limtations. Referring to figure 8, another embodinment of the stacker
I's shown in which the platform16 is in the form of parallel front and
back bars S1 and 52 which are nounted Dﬁ7fnur vertical rods 53 | ocated at
the corners of the gﬁatfor%%and recelved hr ough hol es | cat

respective eR¥S™ RFR9€ 54 Yy AR, SHAr&Te §§°%4a%%d 55
ext end betmeemp@h@bﬁsnb@ps Stansfles? %nmiaEFxQ%qrid#;?qmmsﬁerfsemlsommunted

on these gui detciadel JodiRYBH RaCkWatdsagad phehvabHs tR¥ma thet akablsge
t hreaded rod mhlcE .extend betwgg% t he two gy& 9 54 and ﬁ? garalle
thereto and f®om thée Back menber to 5% fenbeP Opdration
of the first &esediving/ddspensingegangprfor moving the artmle between

a storage position and a storage location and for moving
the article between the receptacle location and the
receptacle, and a control means for controlling operation
of the transfer means and receiving/dispensing means.

Preferably the receiving/dispensing means comprises
separate devices for moving the article between the
storage position and storage location, and between the
receptacle location and receptacle. '

The presént invention yet further provides an
apparatus for storing used articles and dispensing new
articles, comprising: s

a receptacle for receipt of used articles;

sensing means for sensing when the article is
received in the receptacle;

a étorage assembly having a plurality of storage
locat:\.ons for articles; and ' '

a transfer means for moving an art:.cle between a
receptacle position and one of a plurality of storage
positions, wherein each storage position is adjacent a
respective one of the storage 1locations, whereby an
article can be moved between the transfer means and one
of the storage locat;ions ‘and can be moved between the
receptacle, when the receptacle is in a transfer position
and the transfer means, when the transfer means is in a
receptacle position.

The :apparatus preferably enables movement of a new
article from one storage location to the transfer means
and a used article from the transfer means to one of the
storage locations.

Preferably in a receiving mode of operation, a used
article is received in the recépta'cle, moved from che
receptacle to the transfer means when located in the
receptacle loading position, moved by the tranéfer means
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wi |l now be described with reference to the acconpanying

- 34 - drawings. Loading Cartridges The apparatus described with
referénce to figures 3 to 8 is intended to be used to receive used printer
cartridges. The apparatus - is controlled by a data processor ‘(control
means _600) . ' o

to one storage position and then from the transfer means
to one of the éﬁorage locations. .

In a dispensing mode of operation it is preferred
that a new article is moved from one storage location to
the transfer means when located in an adjacent storage
position, by the transfer means 1is moved to the
receptacle position and is then moved from the receptacle
position to the receptacle which is arranged to dispense
the new article.

The apparatus may comprise a control means for
approving a used article inserted into the receiving
means. o
The control means may be arranged to place the
apparatus in' a dispensing mode of operation when a
dispensing switch is activated.

(31}

The control means is preferably arranged to operate
the receiving means when the sensing means senses a used
article is received in the receptacle. .

The apparatus may comprise sensors for indicating

‘ the position of the receptacle, and the position of the
transfer means.

The -apparatus may comprise sensors for indicating
whether a particular storage 1location is occupied or
vacant. '

Preferably the control means is arranged to process
data received from each sensor.

The control means may be arranged to control
operation of the receptacle and transfer means responsive
to data received from each sensor.

Preferably the apparatus comprises a. receptacle
on/off loader for moving an article between the
receptacle and transfer means when the receptacie is in a
transfer position- and the transfer means is in a
receptacle position.

The apparatus may comprise a storage on/off loader
for moving an article between one of the sterage
locations and the transfer means when it is in an
adjacent storage position.

REPLACEMERT SHE
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When the cartridge drawer 15 is ready to receive a used cartridge (see flow
diagram figure 2 and associ ated description), the data processor will
operate a notor which will allow the drawer 15 |ocated at the top of the
frame.work 11, to open to allow a user to slide the cartridge into the
drawer. Because the sides 17a and 17b-of the drawer 15 are shaped to fit
the type of cartridge required, only that type of cartridge will be
received in the aragerablxpth%aprseﬁégrsmeecategmpnlﬁﬁ% ar gwtie aferused to
ensure that dhi@ieay tdnédg@rdlszlfeulwc@é&rereﬂel Bhorbhe; g apekiaish Waga t he
drawer is cI osed P){: the Sfoad & o at.a .processor W |1 check the rel evant
sensors. carhter Ege 'S Jr"ncﬂ pacsced’[ A51"e because it is of incorrect:
shape, wei ght et d‘het Heransferi ®pRnA |hayiocoppragee st ceRiadee FRK a2processor

and the drawgrdild. reopen and an indicator (eg VDU) wi II indicate to the
user that the Ca@xte 3:% mgst gga}/l\nstmg awn.ise af h otrri dggiins
accepted, the po Y P gu g

the carriage.

The gquide preferably is for guiding the carriage
along a rectilinear path. '

Preferably the transfer means is operable within a
distribution compartment.

Preferably the distribution compartment is removably
attachable to the storage assembly. )

The transfer means may be an on-loading means and an
off-loading means.

The off-loading means and on-loading means
preferably are a combined unit.

It is preferred that the transfer means comprises a
support which is operable to move an article laterally
with respect to the rectilinear path.

The carriage may comprise a movable support for
supporting an article. The support may be movable to the
receptacle to receive an article.

The support is preferably mwmoveable to push an
article. from the carr;age 1nto one of the empty storage
locations when the carrlage is in the off-loading
position. ' '

The carriage may comprise a driving means for moving
the support.

It is preferred that the transfer means comprises
guides which are arranged in parallel on opposite sides
of the carrxriage..

The guides may be rods.

Preferably the stordge locations are arranged as a
series of parallel compartments.

Bach of the parallel compartments are preferably

arranged to be flush with the-carriage when the carriage
is adjacent thereto.
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drawer pusher with respect to the stacker will be such that the parts 23d
and 23e of the drawer pusher are engaged in the connecting slots 34a and
34b of the cartridge pusher, which is located at the front of the stacker.
The cartridge itself is |located on the base of the drawer with the upper

conponent 22 located behind it at the back of the drawer.

The wall 22d of

t he upper conponent is in contact wi thiPhé back of the cartridge. The
data processor tpeafepesB} eehd Nge£PBYCHY ASidatthmbtcdNERAP Hfstddc st acker

that th t.h tr her f the front taq.the, back of the
:?ackgr. ?%hgglﬁglfg,%%%Ekégggrﬁgéggéfﬁé g}“ﬂgﬁg; gﬁe %Bﬁﬁfl ¥rbhent of

t he drawer FosPértaebhg with it because the drawer pusher

is slideable

Wi thin slots 20aThe distribution compartment may be rectangular.

The stack is preferably rectangular.

The compartments may have parallel open faces which
are arranged to receive an article from the carriage.

The guides may be parallel to the flush
of the compartments.

open faces

The carriage desirably comprises parallel side
members which are attached to the guides for slideable
&

movement therealong.

The parallel side members may have holes

therethrough at each end, which holes engage a
guide for movement therealong.

respective

Preferably the holes are provided with an internal -
thread which engages a corresponding thread of the
guides, whereby rotation of the guides moves the parallel

side members therealong.

According to an alternative embodiment of this
aspect of the present invention the carriage comprises
 parallel side portions located approximately in the
centre of respective sides of the carriage, the parallel

side portions comprising holes which engage
for movement therealong. '

the guides

. Rotation of the guides about their longitudinal axes
may be arranged to move the carriage along the guides.

The direction in which the carriage is moved along
the guides may be determined by the direction of rotation

of the guides.

Preferably the . corners of . the carriage are

stabilised by shafts received therethrough

which run

parallel to the guides and allow slideable movement of

the carriage therealong.

According to an alternative embodiment of this
aspect of the present invention the carriage is connected
to the guides through a gearing system which is arranged
to be driven by a motor to move the carriage theréalong.

REPLACHMENT SHERT|
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- 35 -, and 20b of the drawer. The cartridge is then pushed out by the
upper conponent of. the drawer pusher. \Wen the cartridge pusher s at
the back of the stacker, the position of the upper conponent 22 of the
drawer- pusher is such that the cartridge is conpletely supported on the
conveyer belts 27a and 27b. VWhen this occurs either limt swtches or
optical sensors indicate to the data protessor that the cartridge pusher is

at the back of thaetezakey and I‘Aerghgee nhle aCargironige whith | gaded.

The cartridge_stacker is then ready to Conmmence its d ent to an enpty
st or age corrp%f’far‘%qﬁcf to %eAlcﬁf?Sﬁﬁﬁ %‘Bttg?\oﬁ\ﬁmﬁ?"t ﬁ@s&?‘%i' ngs, the drawer

The support may comprise a conveyor belt.

The support may comprise two parallel conveyor belts
which form opposite sides of the support.

Preferably the belts are arranged to extend
perpendicular to the direction of the guides.

Preferably the Dbelts are arranged to extend
laterally to the direction of the guides, l

T The conveyor belts may be arranged to extend from
the back of the carriage to the front of the carriage.

The receptacle may comprise a drawer.

The drawer may have ,side walls which have slots of a
matching configuration to the sides of the article.

Optical sensors may be arranged to detect the -
article.

Preferably a back surface of the drawer is hinged to
a frame work of the apparatus. ' *

The drawer may comprise a slot in its base, which
slot is arranged to guide a pusher for moving an article
in the drawer when the article is ip the predetermined
position and the drawer is in a conveying position.

The drawer pusher may comprise an upper and lower
member, the upper member being for pushing an article in
the drawer and the lower member being for engaging an
engagement member of support. _

Preferably the upper member is arranged above the
base of the drawer and the lower member is arranged below
the base of the drawer. )

The upper member may be connected to the lower
member through connecting rods which extend through the
slot or slots so as to allow the pusher to be slideably
moved along the slots. . , _

The upper member may be arranged at the back of the
drawer and may have a pusher surface for pushing an.
article in the drawer.

The support may comprise an engagement member which
is connected between the belts, for engaging the lower

REPLACL
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pusher is connected to the back of the drawer by neans of a spring which is
ext ended when the drawer pusher is dragged out of the drawer by the
cartridge pusher. Consequently, when the stacker descends fromthe | oading
positi-on, the parts 23d and 23e of the drawer pusher are di sengaged from
the connecting slots 34a and 34b of the cartridge pusher and the drawer
pusher is then pulled back into the drager by the spring. In such a
position it is then ready to receive another cartri dge. Vertical Mvenent
of the StacK®™Per- vertjcal novement of the stacker is controlled by the
dat a processor wrrefiegpblnt sthemt dns e afE-Spadivgateosittidnhe bld t om of

the el evat orerihfdment meu:B@e- @%557&4%5@ @aﬁs@t eaw LEen the rods
42a and 42b sorgi(sﬁto Moy e th ag,l gélf_or #3 ﬁ? oi \Wen t he stacker 39
i s | oaded asSHreABusTTYTRsEM The A6t o731 nmtgnep?ﬁﬁgl%’b th3% the

pl at f or m on swgagendnt gerbroris «di srngagedrficen &den lowennmempszy
conpartnment. Preferably the support belts are arranged to be

driven to move the engagement member between the back and
front of the support.

The support is preferably mounted on rails.

Preferably the drawer is hinged and once loaded with
an article is pivoted to a position where the 1lower
member engages the engagement member.

The pusher may be biased to the back of the drawer
by a spring.

Preferably operation of the belts to move the
engagement member, when engaged with the lower member, to
the back of the support, moves the pusher upper member
from the back to the front of the drawer.

The lower member may have front end portions spaced
apart by at least the distance between the conveyor
belts, as measured from the outside edges.

The lower member end portions may be arranged to be
lower than the belts, when engaged by the engagement
member. '

Preferably the engagement wmember comprises  an
abutment member for contacting an article located on the
belts. '

Preferably when the carriage is in an off-loading
position the belts are operable to move the engagement
member to push the article into an empty storage
location.

The distribution cowpartment and guides may define
an elevator shaft with the carriage being the elevator -
and the storage locations defining different levels at
which the carriage is arranged to stop.

According to an alternative embodiment of this
aspect of the present invention the article is 1logded
directly onto the carriage and the support is only for.
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It

i ndi cated by sensors at the opening of each conpartnent.
t he platforn1|s aligned with an enpty conpart nent,
are stopped and the notor 40 is operatad by the data processor to nove the

is preferred that each of the conpartments are provided with sensors
mhlch?lndlcate If they are enpty or occupied. |In addition, the |ocation of
each Conpartnent can be preprogrammed in the data processor or can be

36 -

off-loading the article to an empty storage location.

According to another embodiment of the present
invention -the storage locations are provided on opposite
front and back sides of the carriage.

According to another embodiment of the present
invention storage locations are provided at positions
around the periphery of the carriage.

According to another embodiment the transfer means
is guided by a cable system.

According to another embodiment the transfer means
is guided by a rack and pinion system.

Preferably the cable system is operable to move the
carriage between on-loading and off-loading positions.

Preferably the carriage is in the form of a
compartment for receipt of the article.

Alternatively the carriage is in the form of
locating members.

According to an alternative embodiment of the
present invention an article is arranged to be moved from
the carriage to an empty, storage location by means of a
pusher of the carriage.

Preferably the pusher is movable from the back to
the front of the carriage by a driving means.

Preférably the driving means is a threaded rod which
engages part of the pusher, whereby rotation of the
threaded rod moves the pusher therealong.

An alternative embodiment is the use of a belt to
move the pusher assembly.

According to an alternative embodiment of this
aspect of the present invention an article is moved from
the drawer by a conveying member which is arranged to
move the article to the carriage.

Preferably the control means is in the form of a
data processor.

Preferably the apparatus is provided with sensors to

indicate the position of the carriage and/or the article,
within the apparatus, or stepper motors or alternative
electro-mechanical arrangement which allows a control

I n any event,
the nmbtors 57a and 57b

once
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cartridge pusher (39 in figure 1). The conveyor belts 27a and 27b are
thus turned and the cartridge pusher (28 and 39) pushes the cartridge off

t he conveyor belts 27a and 27b into the adjacent enpty conpartment. Once
this i.s done, the data processor records the entry of the cartridge and
controls the platformso that it returns back to the top of the el evator
shaft ready for another on-|oadi ng ope¥fati on. I n anot her enbodi nent it

i s envisaged_ carj.rid sher can extend beyond the front of the
conveyor beﬂ'gpg'%a{&aﬁjcf %}g&e %Euggemﬂ‘éﬁ"?’r‘n%n‘pl atform40 is-aligned with an

enpty cont ai ner , PXeferadlyr ithge anparatusai se\rgavidedy vdihe fd HERMAY into
the conpart meahsanforusindikusihg siighidy adirdeawsebeioe® apncemheof the
P 0 gL T Yokt AT (L SAGBELSE Pl ol ST ¥ o,
oper at ed t otAobbet wge @ff tthed §PPFTakYEF -beyond the front of the stacker so

Preferably the apparatus comprises indicators for
indicating the number of empty locations in the storage
assembly. '

Preferably the storage assembly wmay be removed from
the apparatus when full and replaced by an empty storage
assembly. )

Preferably the control means comprises a remote
monitoring system.

Preferably the control means comprises a means of
identifying the depositor.

Preferably the: dispenser comprises a stack of
articles which are individually wmoveable to an outlet ¢
location for withdrawal therefrom.

Preferably an article is dispensed from the
dispenser when an article is received in the drawer.

Preferably the storage assembly comprises a
plurality of storage locations in the form of
compartments.

Preferably the storage assembly comprises a column -
of storage compartments.

| Each column preferably comprises a plurality of rows
of compartments.

Preferably the column of compartments comprises an
on/off-loading face. _

7 Each on/off-loading face is preferably a single row
wid..e.

Preferably the width of the on/off-loading face is
substantially the same as the width of the front face of
the distribution compartment.

Preferably the receiving/dispensing means
incorporates the off—loadiné and on-loading means.

Preferably the receiving/dispensing means compr{ses
a guide.




t hat the drawer pusher engages in the connecting slots of the cartridge
pusher. I n anot her enbodi nent a nunber of cartridges could be stored
in a single conpartnment so that the notor driving the conveyor belts woul d
have sufficient power to enable the cartridge pusher to push a cartridge
fromthe conveyor belts and also push a cartridge at the front of the
conpartment to the back of the conpartnggt .to all ow space for the |atest
arriving cartridge. Sensors Typically, optical sensors each conprising
alight emtting 1dioile preferredphatitat t reesh stxw afe dumpatredenestically

at each front. GRER8Es05 %{@égramer such that the light will only be
obstruct ed when't he fronﬁgg the cartridge is fully pushed into the hol der

Thi s ensures that EBSERIRHIE ®an Spedss @ PRLFyofuEARESinto the hol der and
that if both | Pgefebably earle guidkels aimwdngddiec aciviel dge arsiebe

correct wi dtRpeo DWOCHR! 8£S6RE BE &€ compartments. '

Preferably the receiving/dispensing means comprises
a conveyor means.

Preferably the conveyor means comprises an abutment
means which is arranged to move an article along the
guide. .

Preferably the conveyor means is for moving an
article from one compartment to the transfer means.

The conveyor means may be arranged to move an
~article from one compartment to the carriage of the
transfer means .

The conveyor means is preferably movable between an
end compartment and a front compartment of each row of
compartments.

Each row of compartments in the column may be
provided with a respectivé conveyor means.

The guide preferably comprises ¢two rails which
extend between the end compartment and the front
compartment. '

The conveyor means may comprise a moveable pusher

- which is arranged to push each article in a row of
compartments.

Preferably each compartment is arranged to store one
article.

Preferably the movable pusher is guided by the
rails.

Preferably the rails are arranged to support each
article in its respective compartment.

Each pair of rzils is preferably moveable'parallel
to their longitudinal axes.

Each rail may be supported on a base of the row of
compartments.

Each rail is preferably arranged on opposite sides
of the row of compartments.

(1]
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pl aced horizontally one towards the bottom of the hol der at about the md

dept.h and one towards the top of the - 37
- helder towards the rear. The height of the cartridge is checked by
these two sensors. Such an arrangenent will give adequate positional
sensing for a cartridge. A sensar ¢ Il be used to show that the

cartridge pusher has returned to its fully retracted position after the
cartridge has besxcH opsiel préfetdisl st acduerida] t aAn@ngagement means

for engagement with the engagement member of the support

of the carriage.

The pusher means preferably is slideable alohg the
rails. . '

When each of the compartments in a row is full,
preferably the pusher means is arranged to be located at
the rear end of the rails.

For each row of compartments, each article in each
compartment is preferably arranged to be supported on the
rails. _

The pusher may comprise a panel slideably connected
to the rails through first and second guide blocks.

Bach guide block may comprise a locking means for
locking it to its rail.

The support of the carriage may be arranged to move
the rails parallel to the sides of each compartment from
the rear end of the row to the front end.

The engagement weans may comprise a catch located at
the front end of each rail.

The rails way be biased to returm to a starting
position.

Preferably in the starting position, the front end
of the rails does not extend beyond the front face of the
< column of compartments. '

The rails may be blased by springs to return to the
startlng position. _

' The pusher means may be arranged to be ratcheted

along the rails.

Preferably the pusher means when located between the
back and front end of the rails- is only able to move
towards the front end of the rails.

Preferably each time the rails are returned to their
starting position, the pusher means is maintained in its

- . current position. _ '

The rails may comprise ratchet means for preventing
the pusher means from moving backwards along the rails.

Preferably the first and second guide blocks allow
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again before the drawer is open to receive the next cartridge. Al so two
sensors will be used to show that the drawer has reached the fully opened
and fully closed positions respectively. These three sensors coul d be of
the optical, mcroswitch or proximty type. Al'l of the above sensors
are contlnuously nonitored as the cartridge is being pushed out of the
drawer onto the stacker belt. Thusy -providing a check of the
cartridge novenent in comparison with the noverment of the stacker bel t .

In the secokbeenmbdlisnbat sbide heergatdk cyheshahen ﬁhFVgaFé getwrngdiYyr et hod-

of operatloehgssgagglﬁg ﬁg@itﬂﬁeV|ously described.’ The main difference is
that the dr|V|ng r ods

d di N
pl atform and ar € ?ﬁﬂ?%’a?%d By %e(raeétngée Ig onq__ %%ggg,%l E\f%@%ggs OE Lne

I addi ti on,
i nstead of the cuIesenGr mqntawerﬂhey i&%ﬁi‘- |¢F14 h%e‘?w%t%h%dﬂmks a screw’

rod 56 drivepebyagr@Bhal 580l Seh§age t vt IKisdOYRFRALNS! bF1€ each
compartment to prevent them sliding back with the rails
to the starting position.

The pusher may be driven by a motor.

When the pusher reaches the front end of the rails,
preferably the motor is arranged to return it to the back
end. . :

Preferably the motor is controlled by the control
means. '

The pusher may be arranged to stop at predetermined
points on the rails.

The predetermined points may correspond to intervals
which are greater than the width of an article.

The predetermined points may correspond to intervals
corresponding to the border between corresponding
compartments in one row. _

Preferably the predetermined points correspond to a
position directly behind an area where an article is to
be stored. _

Preferably each compartment is sized to hold a
plurality of articles in a row.

Preferably each article is supported in a row on the
rails.

Preferably each row of compartments is replaced by a
single compartment, sufficiently long to accommodate a
plurality of successive articles.

The present invention yet further provides an
apparatus for storing new articles and dispensing new
articles, comprising a first and second storage area, the
first storage area being arranged to receive a used
article in a first receiving location whereby it can be
transferred to a first storage zone, the second stotrage
area comprising a plu_rality of articles for dispensing,
wherein insertion of a used article into the receiving
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cartridge pusher 56. Di spenser The apparatus al so incorporates a

di spenser which houses a plurality of new or replacenent cartridges.

In particular situations, for exanple, when a used cartridge is received in
the drawer 15, and a new cartridge is requested by a user (see figure 2 and
associ ated description), the data processor will indicate that a new
cartridge can be dispatched from jghe dispenser. In such a situation,
one of a stack of new or replacenent cartridges is provided at an outl et of
the di spensareamndeswiktsusir. Wim wérh ankicléi beimgy tzansfegestisto raquired.

Cartridges fimst b&@t&é@”ﬁ&% byng®$nOfe HY adEspekis iy a6 ORRT a&-ti’é‘lé' mlar to
but the revgrse tq'xe second storage area.

Preferably the used article is arranged to be
inserted manually into the receiving area and physically
pushes a pusher means which pushes an article from the
"second storage area out of the apparatus.

The second storage area may comprise a stack of
articles which moves downwardly a level each time an
article is dispensed. ) '

‘The second storage area may comprise a dispensing
area located at the bottom of the stack.

Preferably the receiving area comprises a draw which
is movable to the d:.spens:.ng area to push an article
therefrom.

The draw may Dbe spring loaded to return the
receiving area and drop the used article into the first
storage zone. '

The first storage zone may be located adjacent the
second storage area.

The first storage zone may be located underneath the
dispensing area.

When the draw is located in the dispensing area, the
used article may be arranged to be passed to the first
storage zone therebelow. | '

Insertion of a used article into the receiving area
is preferably activated by a lever arrangement which _
dispenses an article in- the dispensing area.

According to another embodiment of this aspect of
the present invention there is provided an apparatus for.
dispensing items, comprising a receptacle for a stack of
items, a roller means for moving an item to a dispensing
zone and a means for dispensing an item when a sensor
indicates that an item should be dispensed.

Preferably the apparatus for dispensing items is
linked with an apparatus for storing and dispenging
articles and is arranged to dispense an item when the
apparatus for storing and dispensing articles, receives
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- 38 - storage A mechanismfor renoving cartridges from storage
conpartnent S receiver (see Figure 9). According to another variatio
of the present invention, the apparatus nmay di spense a reward in the form
of lottery tickets, cash, vouchers or simlar itenms. Also a record can be
kept of credit so that a nunber of d'epb%iis of used cartridges will accrue
a correspong'k‘ngrgygp@_r of «credits wuntil sufficient to cover the
di spensing of a free replacenent itemor pa nt in,another form_ The
reward di spenserTig &% R‘b?q%@d"iﬁ'y eaﬁéﬁggéggﬁgs’é%}eﬁfﬁ A RSN i |t
security pr ahecbothomoofivohel s$tmclac dicddrttenlt e rsangaof whexshy iit t he case
of can be moved by the roller means to the dispensing zone.

Preferably the roller means comprises a plurality of
rollers and levers. '

The dispenser apparatus may comprise sensors for
indicating when an item is in the transfer area.

The items preferably are held between two rollers of
the rollei' means  when in the dispensing zone.

Preferably the roller means comprises a first roller
which comprises a cam surface for moving the item to a
second roller in a waiting zone.

From yet a further aspect, the present invention
provides a storage apparatus for facilitating recycling
of complex articles, comprising storage space for storihg
used articles for recycling, detection means for
detecting the storage of a used article, identification
means for identifying a user of -'the apparatus and
recording means for recording the number of used articles
stored by the identifiéd user.

In this aspect, therefore, the invention gives an
apparatus which is _afranged to store articles for
recycling and which does not necessarily dispense
replacement articles, although embodiments may also
provide a dispensing function.

Recordal of the number of items stored can be by
individual users, groups of users (eg companies) or by
machine site. .Knowledge of the number of articles stored
in the machine by a user enables examination of
quantities of stored articles to be picked up by a
servicing agent and also facilitates pricing for
replacement items provided to the user. Where the
apparatus is merely a “storage apparatus, and has no
dispensing function, replacement articles may be provided
by independent supply contracts not related to the
machine itself other than to determine the pricing, and
quantity to supply, or by electronically generated orders
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mal i ci ous danmage or data processor failure. The reward di spenser
signals to the data processor when stocks of itens to be dispensed fall
bel ow m ni mum st ock val ues. The data processor can then electronically
record the stock levels of items stored wi thout the need to manually count
t hem Alternatively, an electronic printing device can be used to print
reward details in place of a di spenS|‘n§°m§chan| sm - The appar at us

I h
moans of sl MtTho FE APROrEbnd. eEhRtichT:Br B, ol CRAHBTLeL) Lboll] o5y

control of a¥¢0¢m’§/c¢f- ngrecdetepRine ?W%’éﬁﬁtﬁbﬁ\“%bsthés%%uﬁ? Hh§p| ay,
t he appar at ugupﬁgﬁﬂowyatta& apﬁaﬁauﬁgrl sed audi o output systemfed by a
voice chip to pr ,&e{“p ser mﬁé?”‘&tfe élﬁné r@@ggéa/eg agagggpl eto
t he user through e use "o I'ng rach %

t el ephone | MAK detprmimesa FH§C°P6Ea?on%EJe%‘§R5?e% taﬁtércﬁéﬁnt ely | ocated

conputer (nmaster This aspect of the present invention may include any
or all of the features of the other aspects of the
invention discussed above.

From yet a further aspect, the present invention
provides a ‘storage apparatus for facilitating recycling
of complex articies, comprising storage space for storing
used articles for recycling, detection means for
detecting storage of a used article, identification means
for identifying the user of the apparatus, and reward
means for instigating issuance of a reward to the user.

The reward which may be issued may be in the form of
a lottery ticket or other reward issued by the machine,
or wmay be issued by the servicing agent at a later stage.
Preferably, the machine includes recording means for
recording the number of articles stored by the user. The
reward may vary depending upon the number of articles
stored in a period of time, for example.

This aspect of the invention may include any or all
of the features of the other aspects of the invention
discussed above.

Features and advantages of the present invention
will become apparent from the folldwing description of
embodiments thereof, by way of example only, with
reference to the accompanying drawings, in which; _

Figure 1 is a schematic block diagram of a system

for monitoring and controlling the storage of used

articles and the dispensing of new articles, in
accordance with an  embodiment of the present
invention;

Figure 2 'is a flow diagram which schematically

illustrates an operating procedure for a.generalised

embodiment of an apparatus for storing and
dispensing articles in accordance with the present
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control unit 300) with the apparatus and records and reports on: 1

St ock
| evel s of recyclable materials |odged in collection bins in the
apparatus; 2. Stock levels of reward material stored in the reward
di spenser; 3. Stock levels of replacenent material stored in the
out put. di spenser; - 39-

- 21 -

invention;

Figure 3 is a perspective view 'frgm the front and
one side of an apparatus for storing and dispensing
articles in accordance with an embodiment of the
present invention, the apparatus being shown without
a security cover;

Figure 4 is a perspective view from above and one
side of a receptacle drawer of the apparatus of
Figure 3; ‘

Figure 5 is a pefspective view from above and one
side of an upper part of a drawer pusher for the
drawer of Figure 4;

Figure 6 is a perspective view £from above and one

side of a lower part of a drawer pusher for the
drawer of Figure 4;

_ Figure 7 shows a first variation of a stacker which

may be used with the apparatus of Figure 3;

Figure 8 shows a variation of a stacker which may be
used with the apparatus of Figure 3;

Figure 9 shows a variation of a shelf pusher

mechanism which may be used with apparatus in°

accordance with the present invention;
Figure 10 is a front view of one compartment in a
storage compartment assembly according to an
embodiment of the invention which may be used with
the shelf pusher mechanism of Figure 9;
Figure 11 is an angled view of an apparatus

according to a further embodiment of the present
invention;

Figure 12 is an angled view of a reward dispensing

apparatus according to an embodiment of the present
invention;
Figure 13 is an angled view of an apparatus
according to an embodiment of the present invention
which may employ the shelf pusher and compartment of
Figure 10;

Figure 14 is a perspective view from above, the

front and one side of an apparatus in accordancs

Sviipilbuioty il
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4. Usage rat
i nfornmation
recycl abl e
repl acenent

Usage statements (by user and total) and recycling

in public rel
machi ne

recycling mac
to have a pur
materi al s and

e of above nentioned itens; 5. Billing and accounting
rel evant to Issuing credits and paynments for
materials | odged in the collection bin and
i tens di spensed from the out put di spenser; 6.

statenents for use

ations; and 7. The -requirenent for user assistance or

service Eg@%,apparatus and user of, thetaggaratus woul d
have its own BHER& TSI EBRCdmeREi Of dthf BFRESSHT RIS *°"/ The recycling
machi ne can thegeferks riplackronte viewlaferahet appararusafekefigdrend fiel d

sal es persons;jh the servicing of clients who have opted to install the

hi t . Th 3 i sati imnate th d
BLEETAGLOI 1S chrFRNDT YARF 190 PHEPEORI28 PRnohi FHILSRI abl o

16he issuing

Figure 17 is a perspective view of a storage
compartment of the apparatus of Figure 14, showing
the walls of the compartment in ghost outline to
reveal the compartment insert;

Figure 18 is a perspective view of a toner cartridge

- which the embodiment of Figure 14 is arranged to

store and dispense;

Figure 19 is a schematic view showing a variation on
storage compartments for use with the émbodiment of
Figure 14;

Figure 20 is a perspective view from above and one
side of a further embodiment of the - present
invention, with cover removed to show internal
working details schematically;

Figure 21 is a schematic illustration to show
operation of a receptaéle and transport means for
the embodiment of Figure 20;

Figure 22 is a perspective view from above and one
side of the embodiment of figures 20 and 21, with
cover in place;

Figure 23 is a detail showing a lift mechanism for
use with the embodiment of figure 20;

Figure 24 is a perspective view from above and one
side of a further embodiment: of the present
invention, with cover removed to show internal
working details schematically;

Figure 25 is a detail showing a cartridge moving
mechanism of the embodiment of figure 214;

Figure 26 is a detail showing a cartridge receiving
mechanism of the embodiment of figqure 24;

Figure 27 is a perséec:ive view from above and one

side of the embodiment of figure 24 with
place;

cove? in
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of replacenent materials and nonitoring of stock |evels for reordering.

The host conputer

(data processor) may al so contain custoner data base

systefs that record all information relevant to serving the custoners where
the recycling machine is | ocated. The apparatus is provided with pin
nunber features so that access to the apparatus is only provided once a
keyboard or-touch board has been operat23 +o enter a pin nunber. A correct
pi n nunmber woul d then aIIow operation of .the apparatus to either receive a
used cartridge orFifEHend® bF 8r B&FSPECLANEi VarrnF FFDIRNE |9R% a new
cartridge. Opersiden off at heuramear atembodianentt hevf behevDnptesetk and

output data can bg,prpviged onathea

nonitoring system
and can keep up tge

' Al Qhowing  BhcdINY wdrkid

P
central ontro? -can nonitor a nunber of appar: uses
informati on on all custoners using the

Figure 29 is a perspective view showing a catch
mechanism for use with an embodiment of the present
invention; '

Figure 30 is a sectional view from above of a catch
for figure 29 showing operating detail;

Figure 31 is a view from the front of the catch
mechanism of figure 30; '

Figure 32 is a schematic exploded perspective view

of

an apparatus in accordance with a further

embodiment of the present invention, and
Figure 33 are schematic illustrations to show how
the apparatus of Figure 32 stores cartridges.

Figure 1 is a generalised schemat:.c block diagram

giving an overview of a system in accordance with an
embodiment of the present invention for facilitating

recycling

of complex articles, such as printer

cartridges, toner cartridges and the like.

The system comprises a plurality of apparatus for
storing and dispensing used articles, designated by
reference numeral 1. Each apparatus 150 is connected, by
means of a communication link 200 to a master control

unit 300.-

‘BEach apparatus 100 comprises a storage space

400 for storing used articles for rgcycl-ing and new

articles for dispensing; a detection, determining and

dispensing means 500, for detecting the used article to
be stored, determining whether it is of an appropriate

type to be stored and for dispensing new articles; a

control unit 600 for controlling the apparatus 150, and a

usexr identification means 700 for identifying a user of

the apparatus 150.

In operation, the apparatus 150 will. be established

in a convenient location, such as

office or the foyer of an office building,

a retail shop an

where it can




appar at uses. Such a system can al so be used to check operation of

- 40 - all conponents in the apparatus. Uilising the shelf pusher
mechani sm as shown in figure 9, the apparatus shown in figure 3 is adapted
to operate as both a receiver for used articles and a di spenser for new
articl.es. Referring to the apparatussof. figure 3, the storage

easily be accessed by users requiring replacement printer:

cartridges, toner cartridges, etc and wishing to recycle

used toner cartridges, printer cartridges, etc. If a

user wishes to store a used article for recycling and/or
- obtain a new article, he identifies himself to the
apparatus by means of user identification means 700
(which may include a magnetic striped card reader for
example, for reading a magnetic striped card possessed by
the user) and then indicates to the a?paratus 150 which
transaction he requires, by means of a keyboard or touch
screen (not shown) associated with the control unit 600.
The control wunit 600 records the details of any
transaction, eg how many used articles have been lodged
in the storage space and how many new articles have been
dispensed. This information may be used for auditing
purposes, for calculating a financial credit or received
for lodgement of recyclable .material or a charge to the °
user, and is also used to determine whether the user is
entitled to receive a new article, ie if the ratio of new
articles dispenéed to used articles stored for that
particular user will exceed a predetermined limit then a
new article will not be dispensed until a further used
article has been stored for that user. This encourages
recycling. The _system may also be set up to accept
storage of recognisable recyclable materials without the
need for users to identify themselves.

The master control unit 300 will generally be
established at a location remote from the storage and
dispensing apparatus 150. The system is intended to
facilitate an auto-servicing role. Each apparatus may
communicate with the master control unit 300 and vice
versa. Communication means 200 is preferably by means of
digital communication via a telephone 1link. The
communication means 200 may comprise alternative means.

The major function of the master control unit 300 is
to monitor the operation of the apparatus 100. In
particular, the following major functions are provided;




conpartment 12 is increased in size so that the depth D of each conpart nent
Is of a sufficient size so that a nunber of cartridges can be stored in
each 1evel. - For sinplification figure 10 shows two levels with the

| ower | evel provided with a shelf pusher mechanismin accordance with this
embodi ment. As shown the storage assenbly conprises a nunber of
compartments 61, the height of which fs28efined by upper and | ower shel ves

60a, 60b. Each shelf h Length L which.is_ suffjci tQ ry.a humnber
of cartridge 'reg'?%%nentgga’%_g?t e Inéatwte?rg“%?le%healf' 68@1” Edaéc;'ﬁ]rsggl_fanis
provided with a peredeferwiinesd gumbez withe sensralt Mokt eChHasksRHF 64 of
the shelf 60b to the h&aobéregEnbPol unitA3l08hoWsy ithd | gaseed, comerdlails 62,

63 are parallel , at 3to|3ei£btf.$]ﬂ{"§ ends a{ﬁ%\fé’i&qﬂf y';%t ;! EQ% oks 66

whi ch are shaped 10 engage wth correspondin he stac (not
shown) but whi ch BRPAIAFYS IR | nTHAS @ﬁ?\?\?%iserﬂ FHCRAT YT FFe %rtri dge

stacker. Each attend the apparatus 150 in order to re-stock it.

2. The control unit 600 for each apparatus also
indicates to the master control unit 300 when it has
no more room for wused articles and, again, this
prompts a servicing agent to attend the machine to
unload it of used articles for recycling. In some
cases, particularly where the apparatﬁs is arranged
to store and dispense only a single type of article,
the storage space 400 for new articles may be taken
up by used articles once the new articles have been
dispensed from the storage space 400. Re-stocking
of new articles and unloading of used articles will
be connected in this case and both operations may be
prompted at the same time.

3. The master control means 300 will also be informed
of faulty operation of the apparatus 1 so that a
servicing agent can attend for repair. Faulty

operation may include the situation where the
machine has been tampered with or used incorrectly
- and the control unit 600 creates an alarm condition
which is transmitted to the master control unit 300.
Information transfer between the master control unit
300 and control unit 600 of apparatus, 150 may be
implemented by conventional data transfer techniques.
For example, the master control unit 300 may regularly
poll each apparatus 150 to determine its status and/or an
interrupt feature may be provided so that an apparatus
can interrupt normal operation of the master controcl unit
300 to inform it of a’ change in the status of the
apparatus 150.
As will be realised f'rom the following description
of embodiments of the apparatus 150, there may be a
number of different types of apparatus 150 which car b2
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of the rails is connected to the end 64 of the shelf t hrough springs 68
which bias the rails so that they are returned to their original position

after "'the stacker lugs 67 disengage the hooks 66. A pusher 69 is
slideably nounted on the rails 62, 63 and when the shelf 60b is full, is
| ocated cl ose to the end 64. The pusher 69 conprises a panel having a

vertically upwardly extendi ng wal l which®is bent forward so as to provi de

an over hangi porti o 0. pa i d S t egh, ON ' bl ocks
71, 72 mhich%%Fg,dﬁépoggé f3¥s§PﬁaeaEFEe§§V%%eﬁﬁg§ﬂ t e'ra%%g%%gMB.
Each of the FEME~BMBRKE FAr the APPagALYSsIRE HiRIFYEWMiaTg 1eFRELIR: 74

respectively whi cRigwed| 2 tibe agufildsy diagram of .an example operating
implementation of the apparatus in accordance with the
present invention. This is an overview of general
operation only. As will be clear from the following,
other operations are perfqrmed by the apparatus.

This flow diagram oniy shows the major aspects of a
typical transaction process between user and apparatus.

A user who wishes to store a used article and/or .
obtain a new (possibly recycled) article approaches the
apparatus 150 and is detécted by a proximity detector
(not shown). The contrel unit 600 includes a display
unit (see later) and a keyboard. 1In step 501 the screen
prompts the user to identify himself (in a similar manner
as used in bank teller machines) and the user identifies
himself by the use of user identification means 700, eg
magnetic striped card reader and magnetic card. In step
502, the apparatus 150 prompts the user to indicate what
transaction he requires to undertake with the apparatus
150. The prompt will again be by way of the visual
display unit, although other prompts, such as a machine
voice prompt, could be wused in addition or as an
alternative to the screen prompt. Via the keyboard, the
user inputs' information on the transaction he requires.
Again, the keyboard may be designed along the lines of a
typical bank teller machine and, for example, there may
be a key labelled “input of used article" and a key
labelled "dispensing of new article", or similar labels.
A touch-screen may be employed.
| If the user wishes to deposit a wused article, at
step 503 the control means 600 controls the apparatus to
open a receptacle to receive the used article. The
receptacle may be an actual storage location where the
used article remains until it is collected bg./ a servicing
agent, or it may merely by a receiving area from which
the article will subsequently be conveyed to a storage
space or location. This will depend upon the particular




-41- Dblocks to be fixed fromrelative novenent with respect to the rail

62, 63 ~Operation of the shelf pusher nechanismw ||l now be described
with Teference to a di spensing and receiving operati on. In a dispensing
operation, the shelves are normally filled with new cartridges B and the
pusher 70 is |located at the rear end 64 a@ff each shelf. When a stacker

is nmoved to a location adjacent the front end 65 of one of the shelves, the
stacker |ugs embadtmensi efofdle saPRIRAtUhelS? i dseer d2EeY) und¥PsEatthe he

hooks 66. A skkglpra@y@r hd®Veipeiadf sohe ghackesed hgllaces the used
: article in the receptacle; A detection and determining

means S00 within the receptacle detects that an article

has been placed therein and determines whether it is an

article of a correct type for storage in the apparatus

150. The determination is carried out by means of
appropriate sensors (see later) detecting features of
appearance of the article. In a preferred embodiment,

physical features of the receptacle are shaped to conform
with the shape of at least a portion of the article, so
that the article .will n-: fit correctly into the
receptacle unless it is of the correct shape. For
printer cartridges, toner cartridges and other complex
articles which have fairly c:mplex'shapes, this is a good
way of determining that the article is the correct
article. The detecting and determining means informs the
control means 600 that an article has been detected and
whether or not it is of the correct type (step 504).

I1f the article is not of the correct type, the

control means 600 prompts.the apparatus 150 to reject the
. article (step 505) and terminate the transaction
' procedure (step 506). At the same time, the control unit
600 may inform the master control unit 300 of an attempt
. to incorrectly use the apparatus 150. The master control
unit 300 may then prompt a service agent to attend the

apparatus 150.

If the article is of the correct type the apparatus
will accept the article at step 507 and the article will
be stored in the storage space 400 (eg in the particular
receptacle, or will be transported to another storage
space or receptacle).

The apparatus is preferably arranged to indicate via
a message to the user thé environmental contribution made
by depositing the recyclable material and the total
contribution to saving of landfill waste made sé fér by

the apparatus. Indication may be by means of the user
display.
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ensures that the hooks 66 engage the |ugs 67. Alternatively, the
hooks 66 may be nounted on pivotable connections with the rails so

t hat when the lugs 67 are noved forward, the hooks ride over them.and then
| atch into engagement. At this tinme, t he conveyor belts of the stacker
have noved the cartridge pusher 28 to t#He Tfront of the stacker to enable

t he hooks 66 and g en r age i I hen is
operated to nopve #ﬁe%’gév%% ggggr %%eghggggogghﬁ Q%az: %IZO-;)GS are

pul l ed al ong B¢ CREEFAHSmEF RS G érré‘a\ﬂgFﬁdFa\/\ﬁeteﬂ“lf’ﬁe t he
pusher 70 i snotl |tk ahsEyg, :.sasemaldleais @b | at rewagdt Hodyashs rmfmhmt C[ff it

When the car faytqugeeumernaass RRIsLLBOUR dily (11616 £&e Opriheiiader . the

front nost cartridge on rail located over. the st.acker. Once
this occurs, H¥¥e FEHREFB U BPYY| g%?\’@agec;"bfer oWPAFRAFYR, oRAY 6 LBFPFRPrate
aut omat i cal I weanst ficougirovédingl abyewahd, nsuchbpascmesns font poinwing Once

this occurs, 3 tfitto ticket, for example. Alternatively, the master
control means will be informed that a reward is due and
the reward can be sent out to the user separately.
_ At step 508 the user will be asked by the display if
a further transaction is requirgd. If no, then the
procedure will be terminated at 509. If yes, then
operation returns to step 502 and the user will again be
asked what transaction is required.

If the user wishes to obtain a new article he
indicates this by appropriate actuation of the keyboard.

At step 510, the <control wunit 600 makes a
determlnatxon as to whether the ratio of new articles to
used articles will be ex_ceeded if a new article is
dispensed to the user. The ratio may be set at any
desired level. For example, if the ratio is 3:1, the
user will be entitled to obtain three. new or recycled-
articles for every article he deposits. If he wishes to
then obtain a fourth article without depositing a used
article, the ratio will be exceeded and the control means
600 will not allow the new article to be dispensed (step
511). The user will be informed and the procedure will
be terminated. If at step 510 the control unit 600
determines that the ratio of new to used articles will
not be exceeded, step 512 is proceeded to and an article
is dispensed to the user. Operation then proceeds to
'step 508 and the user is again asked whether a further
transaction is required.

A further step S01A" may be included between steps
510 and 512. This further step is a step to evaluate
credit/security information of the user. For example, if
the user has not paid his bills for previous issue$ of
replacement articles then issuance of a further

283@?%

ety stmmve mA
e e

ot et A
—
———

e — Lt B



rails 62, 63 -are retracted by springs 68.

pusher 70 and its guide blocks 71, 72 are disengaged fromthe rails 62, 63
so _that their legs 75, 76 are resting on the base of the shelf. Wen
this occurs, retraction of the rail 62, 63 does not sinultaneously cause
_retoraction of the pusher. |Instead, the pusher 70 is maintained in position .
and. consequently the front nost car4 128dge i s dropped onto the

- 42 replacement article may be refused and opera:i.on proceeds
to step 511.

At this tinm however, the

The control means 600 will :eco:d all transactions
against the  particular user's identification.
Transactions will be used for audit purposes, charging
the user and for any other purposes €or which the
information may be required. Audit reports may be
produced by a printer or display at the master control
unit 300 or locally by the control unit 600.

An example
report is givan in the following table.

.Repoxt Fors s le O:Qan:l.sation Pty ntd

For Period: 1[6/92 to 3076/92-

‘Employee Date Time Tran Type __Cart Type

John Smith s5/6/92 10.3lam Credit EPS

John Smith 8/6/92 10.32am Receipt EPS

Joe Brown 5/6/92 4.20pm Receipt EPS

Julie Black 6/6/92 8.56am Credit EPS

Julie Black 6/6/92 8.56am Receipt EPS

Greg Black 7/6/92 2.30pm Receipt IBM *
Julie Black 7/6/92 2,43pm Credit'. - IBM |

"Credit" denotes that an article (inm this case an
EPS cartridge) has been deposited and “Recelipt® denotes

that a new or recycled article has been dispensed to the
user. -

only.

on xequest,

The f£low chart: for Pigure 2 is a broad overview
Many other functions way be provided by the
apparatus, including the provision of. accounts statements’

-£acility for oxdering di.rectly from the_ i
master control means 300 extxa - articles,

etc. A

telephone 1ink may be provided on the apparatus so that a
user iay speak directly to the servicing .agent.

The telephone link may also be .used for automatic
ordering of replacement items (using an electronic data

interface

(EDI)

storage compartment.

1inked r.o the cont:rol gystem)
delivery to the user who” lodged the used article in the

for

It is pa:ci.cularly useful for

embodiments of the apparatus ‘which do mnot have a

digpensing operation, but merely' a storage and ordep!.ng,
operation.

The refusal of t:hc apparacus to di-spense cr order a
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stacker as the rails slide frombeneath it.
arr angenent,

In an alternative

the rails or base adjacent to the rails is provided with
ratchets which only permt novenent of the pusher
These ratchets can be controlled- by
pusher 70 has reached the front end 65, all

to'allow the pusher 70 to be returned to the back end 64 of the shelf.
addition, the pusher 70 may be provi ded@%ith a notor (not shown) which

in a forward direction. .
the m croprocessor so that once the
the ratchets can be wi t hdrawn

In

moves 11 1o dreocis ig puéhrécféraé'ﬂgg 08! QeddiCa N AT BdaPEVI de i !

with some brea |ag hanismto 1Ereven
t he shel f WETEF

returnin

tifr(?rr dihak gparghcular &FFECF&'&atgs tﬁ?e inGeptiven

be

he rear end 64 of

control |l ed e t heepyctepr diessoembodimehtsr aridtlestsesa77 dimpelsipgovi ded
on each rai 'oﬁé}alcadhcakﬁewmém@shﬁ .Z.Qfaeé EBVRdKkR ErSldangmit

COI’I’ESpOﬂdI naCLt stor aq& area for one Jg:aftl’l

er, master cont mear%e (if connected) may
refuse to process the order and/or send out replacement
items to the client). A further incentive may be
provided in the form of a reward dispe_ns_er, which
dispenses a reward to the user when the user deposits a
used cartridge. The reward may be in the form of a lotto
ticket, for example, or other rewards.

Figure 3 shows an apparatus 150 in accordance with
an embodiment of the present invention. The apparatus
has a storage compartment assembly 12 having a plurality
of storagé compartments for storing used and new printer
cartridges, toner éartridges and the like.

The apparatus
is shown without a cover. In operation,

the apparatus
would have a cover in order to make it secure to prevent

unauthorised persans. from accessing the storage
compartments 12. 'Also, as will be seen later, this
apparatus is connected to a control wmeans 600 and
identification means 700 to provide an apparatus 150.
The parts of the apparatus shown in Figure 3. comprise
detection, determining and dispensing means 500 and
storage space 400 of Figure 1.

The apparatus comprises a- rect:ang\ilar frame 11
having a storage compartment assembly 12, an elevator
compartment 13 and an upper drawer compartment 14 with
drawer 15. The upper drawer compartment 15 provides a
receptacle for receiving a used cartridge and dispensing
a2 new cartridge.

Briefly a cartridge is 1loaded into the drawer,
positively identified, and is then transferred onto a
carriage 16 in the elevator compartment and the carriage
16 then moves the cartridge to one of the empty storage
locations in the storage compartments 12.

Referring to figure 4, the drawer 15 is provided
with side walls 17a, 17b which are each provided with

REPLACEMEN
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Once one of the cartridges B have been renoved fromthe shel f 60b,
stacker may return to this shelf and be | oaded with another cartridge by a
simlar nethod as previously descri bed. Once a shelf is enpty,
shel f -can be used for storage of used cartridges in a manner which wll

be descri bed.

front of the sipjds 6QlBa

t he

t hat

now

Once a cartridge has been noved fromthe draw 15 to the
stacker;, the stacker is then noved down to a position adjacent tot

shel f, for exanple, 60b and the conveyorg are operat ed to nove the
cartrldge forward so that it is event uaIIy “pushed of f the stacker onto the

he

and | e &nﬁ&mum om&g&aoncoanaadw enetridge

which is readycé &ﬁ}hﬁgﬂg%&g Thg_ga rea fwal% \éed forward and in

doing so w |

eventual |y tvvo car {Thed geaseyr of

each

orvvar as well so

longitudinal slots 20a and 20b extending from neéar the
back of the drawer to a position near the front of the
drawer. The slot 20a is located near side wall 17a and
slot 20b is located near side wall 17b. .

As shown in figure 3, the drawer also has a top 21
and the drawer is hinged at the top of its back wall to

‘the frame 11.

Referring now to figure S5 and 6, the drawer pusher
comprises an upper part 22 and a lower part 23. The
upper part 22 has a rectangular base 22a and a back wall
22b together with a top wall 22c which is angied upwardly
from the back wall 22b and terminates in a small
downwardly extending vertical wall 22d. The length of
the top wall that extends from the back wall is slightly
less than the distance between the back wall and the

_front of the base 22a.

The base 22a is provided with four holes 22e which
are respectively arranged near the corners of the base so
as to define the corners of a rectangile.

The lower part 23 is in the form of a base plate
which has wupwardly extending cylindrical members 23a
aligned to mate with the holes 22e in the upper part 22.

The front of the. drawer pusher 23 is provided with
side portions 23b and 23c which are rectangular and are
separated by a distance of Jjust over 300 millimetres.
The front of each of these side portions has a verti-cally
downwardly extending lip 23d and 23c.

Figure 7 shows a first embodiment of a stacke* 24
which is mounted on platform 16. The st:acker comprises
side brackets 25a and 25b which are connected together by
means of a base 26. The two side brackets 25a and 25b
are aligned in parallel and provided with conveyor belts
27a and 27b which are mounted .to vertically upstanding
walls of the side brackets 25a and 2Sb respectively and
extend from the front of the stacker to the back of the

t hat

prtbm AT (B8 ihePFoYifiad o¥ktlhr sWPnity to
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ot her.

The sane procedure can then be followed until 'the

- 43 - conpartnent is full. Alternatively, the pusher could be replaced
by a vehicle which noves each cartridge individually from the front to
of the conpartnent and vice-versa. Such a vehicle woul d be

the back

novabl e parall el

upwar dl'y and downwardly to engage and.

t

- 32 -

stacker in parallel with the side brackets 25a and 25b.

A cartridge pusher 28, in the - form of ‘a
cross-bracket interconnects the back of each belt and is
connected to the top surface 29a and 29 of each belt.
The cartridge pusher 28 comprises a horizontal base 30
with sides 31a and 31b which are f£flush with conveyor
belts 27a and 27b respectively. These 'sides are
connected to the conveyor belts 27a and 27b respectively
by means of rivets or screws 32a and 32b respectively.
The edges of the sides 3l1a and 31b are provided with
right angled brackets 33a and 33b which extend vertically
downwardly and then horizontally. Each of these brackets
has a connecting slot 34a and 34b for receipt of 1lips 23d
and 23e respectively of the drawer pusher.

The cartridge pusher 28 is also provided with a back
wall 35 which extends vertically upwardly along the
length of the base 30. An overhanging bracket 36 extends
horizontally forward of the back wall 35 and is provided
with a dodmwar&ly extending 1lip 37. This overhanging
bracket 36 terminates on both sides short of the sides of
the cartridge pusher.

On the outside and the back and front of each of the
side members 25a and 25b, a locating pin 37 is provided
to allow the stacker to be fixed in position on the
platform 16. _ -

| Referring back to figure 3, the platform 16 is shown
with a stacker 39 connected -thereto in a central
position. A motor 40 is provided at the back of the
platform 16 and is for driving the conveyor belts of the
stacker 39. _ '

The platform 16 is effectively rectangular and
comprises central lugs 4la and 41b extending outwardly on
each side of the platform. These lugs are provided with
holes which receive threaded bolts 42a and 42b

therethrough. These rods act as guides and extend
vertically between top and bottom frame members of the
elevator compartment 13. *

The elevator compartment 13 is a rectangr

to the guides and woul d have sections which are novabl e




di sengage each cartridge, thus enabling each cartridge to be noved to a
desired location in each conpartnent. Alternatively, the vehicle can be
in the formof a carriage or platformwhich is arranged to pick up a
cartridge and nove it to its intended destinations, where it is then

rel eased. The platformcan be raised to pick up a cartridge and | owered
beneath the rails to rel ease the cartridge. The platformmay al so be
novabl e in any direction along nutual F'y2perpendi cul ar axes lying in the

pl ane of the f L Nee SATPRE. p] at I LOvided with
upwar dly di rgg?gﬁegbepngfnt S tg&?g%ge]ht righgg c%at?t ‘ff'?%ig%m%ion?cn ?Sﬁ,sl%r'n éug.‘f?f.

Ref erri ng tolPVgﬁrérET?sa‘*écﬁéﬁ’gt‘ﬁ:' andbegevitedsorLi? ofpar af ugu?ﬁgs

recei vi ng andotti shenspXar forn cl@swhicboris ngrovided uwiihbr lawgisodigreat, i s
shown.  In thif QUL rnddle APPREALbASC U IhSREiry USKE BioR@TSear ea 80

and a new storage rea 81l | the ,formof [t nqul ntain

ar r anged Sidéhﬁy Z'. -orm are fiush with opem.ng\évO ESCtQ %l{'.a%sc Cgfta ers
compartments forming the _storage compartment 12,
Likewise the front of the platform 16 is also flush with

these compartments as it moves up and down the elevator

shaft.
The storage containers form a column of rectangular
compartments which are substantially identical. The

openings of each of these compartments as previously
mentioned are flush with the front of the platform 16
when it is adjacent thereto.

The stack of compartments 12 may also be removed as
a single stack and zreplaced by an identical stack
preferably by an opening at the side S0 of the apparatus
11. This facilitates servicing and re-stocking.

An alternative embodiment of the invention allows
for each compartment to be slid forward through the
elevator compartment to a pre-determined stop position,
so that the cartridges may be removed and replaced
through the front of the machine, if required because of
space limitations.

Referring to figure 8, another embodiment of the
. stacker is shown in which the platform 16 is in the form
of parallel front and back bars 51 and 52 which are
mounted on four vertical rods 53 located at the corners
of the platform and received through holes located at
respective ends of the members 51 and 52. Parallel
guides 54 and. 55 extend between the members 51 and 52 and
a cartridge pusher 56 is mounted on these guides and is
moved backwards and forwards by a rotatable threaded rod
which extends between the two guides S4 and 55 parallel
thereto and from the back member 52 to the front member
51. ' '

Operation of the first embodiment of the invention
will now be described with reference to the accompanying
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The used storage area conprises a receiving area 82 which is adjacent a
di spensi ng zone 83 of the new storage area. The used storage area 80 is
a conpartment below the receiving area which is arranged to

provi ded with

store. used cartridges. -

The new storage area 81 may be provided with a
stack.of new cartridges above the di speng{ ng zone 83 and/ or bel ow t he

di spensi ng area 83. Typically, a cartridge Is inserted into
recei ving ar ealx@wingst.he direction A and when such a cartridge is .inserted,

' N30 cdevi-£&géd1Ot shown) mhich i nturn pushes a new
cartridge | ocated t he he %utlet 84 i

h R th
direction |nd|categgﬁyaPﬁé ary en5|{§t Apea éh r%ag?g ~&d thgt FhES pdsher is

this pushes a

spring Ioaded

tsp 8 is intended to be used. to receive used printer
cartridges. The apparatus is controlled by a data
processor (control means 600).

When the cartridge drawer 15 is ready to receive a
used cartridge (see flow diagram figure 2 and. associated
description), the data processor will operate a motor
which will allow the drawer 15 located at the top of the
frame work 11, to open to allow a user to slide the
cartridge into the drawer. Because the sides 17a and 17b
of the drawer 15 are shaped to fit the type of cartridge
required, only that type of cartridge will be received in
the drawer. Optical sensors located in the drawer are
used to ensure that the cartridge is fully entered into
the drawer and when the drawer is closed by the user, the
data processor will check the relevant sensors. If the
cartridge is not acceptable because it is of incorrect
shape, weight etc, the cartridge will not be accepted by
the data processor and the drawer will reopen and an
indicator (eg VDU) will indicate to the user that the
cartridge must be withdrawn.

If the cartridge is accepted; the position of the
drawer pusher with respect to the stacker will be such

~that the parts 23d and 23e of the drawer pusher are

engaged in the cdnnecting slots 34a and 34b of the
cartridge pusher, which is located at the front of the
stacker. The cartridge itself is located on the base of
the drawer with the upper component 22 located behind it
at the back of the drawer. The wall 224 of the upper
component is in contact with the back of the cartridge.
The data processor then operates the conveyor belts
27a and 27b of the stacker so that they move the
cartridge pusher from the front to the back of the
stacker. In doing so, the cartridge stacker drags the
lower component of the drawer pusher along with it

because the drawer pusher is slideable within slote 20a

t he

t he



- 44 - that when it is pushed into the dispensing zone, it is returned to
its odriginal position in the receiving area once the used cartridge has
been Fenoved to the storage conpartnent. Typi cal ly, when the used
cartridge is fully inserted into the fex®iving area, sensors indicate this
and a_base panel of the receiving area opens to allow the used cartridge to
be either drapped®Brofotbl ARRBe¥he Ther sastrafgar ifehien Rpshad (94t

occurs, the bgsehpangpedl asapaagaicn chdehde dpuwber pdehece r edhenStHed its

ori ginal POSLLLPD: 6E8 R eCEL VS ANPLCTBEd BT AL diacker, Ifhd e Mo

storage area, ner :
position of the upper component 22 of the drawer pusher

is such that the cartridge is completely support_ed on the
conveyor belts 27a and 27b. When this occurs either
limit switches or optical sensors indicate to the data
processor that the cartridge pusher. is at the back of the
stacker and therefore the cartridge is loaded. The
cartridge stacker is then ready to commence :':ts descent
to an empty storage compartment. '

Although not shown in the drawings, the drawer
pusher is connected ‘to the back of the drawer by means of
-a spring which is extended when the drawer pusher is
dragged out of the drawer by the cartridge pusher.
Consequently, when the stacker descends from the loading
position, the parts 23d and 23e of the drawer pusher are
disengaged from the connecting slots 34a and 34b of the
cartridge' pusher and the drawer pusher is then pulled
back into the drawer by the spring. In such a position
it is then ready to receive another cartridge.

Vertical Movement of the Stacker '

Vertical movement of the .stacker is controlled by
the data proces.sor which operates motors 65§7a and S57b
-located at the bottom of the elevator shaft.

The motors 57a and 57b operate to turn the rods 42a
and 42b so as to move the platform 16 up or down. When
the stacker 39 is loaded as previousiy described, the
motors turn the rods so that the platform on which the
stacker is located moves down to an empty compartment.
It is pfeferred that each of the compartments are
provided with sensors which indicate if they are empty or
occupied: In addition, the location of each compartment
can be preprogrammed in the data processor or can be
indicated by sensors at the opening of each compartment.
In any event, once the platform is aligned with an empty
compartment, the motors 57a and S7b are stopped andé’ the
moteor 40 is operated by the data processor to move the




been di spensed, either a cartridge at the bottom of the stack above the

di spensi ng zone is dropped/ noved into the dispensing zone or a cartridge at
the top of the stack bel ow t he di spensing zone is noved upwardly and pl aced
in the di spensing zone. Al ternative versions to the above

descri bed apparatus are al so envi saged i*§ Wihi ch manual insertion of a used

cartridge intg@atde;dfcqhudHeg a(:es”at PhOGYGRSed ﬂECh&i‘h&a&oﬂ'{?@{'@élﬁé\l@i
conmponents w %?l n t% PAr at | Sug |lgpnsprodu(i dlcsp%nslldn \r%
cartridge froff®hd® 3 ensmg zone: TACC gtls}if W A f" BP?e%Ire Bdi ment
of this versiandoB9i heualpmrhbescarsriégﬂeeﬁfeéhehapn‘aemw beltsidge is

di spensed by uﬁanqvbhenéereaevvaabaaeheheapug‘;edoapamh@us | o8€s tedisnto the

recei ving area, cor di Ya ged th sed artridge be
inserted i nto* Fh%r”ecelé\}%ng 3‘5’% p§:°c S%% nersher e atﬁl at the? sarﬁg thée the

act of insertFagtridgasted cﬁPFFF@Ib% ﬁbSheEsJ-ad:fl?éW csé’rtﬁhitfgeléureéﬂrnhe
di spensi ng zoggck to the top of the elevator shaft ready for another

on-loading operation.

In another embodiment it is envisaged, that the
cartridge pusher can extend beyond the front of the
conveyor belts 27a and 27b. Thus, when the platform 40
is aligned with an empty container, the cartridge pusher
can eventually extend partway into the compartment and
must thus be slightly withdrawn before ascent of the
platform 40. A similar situation can then arise at the
on-loading area at the top of the elevator shaft where
the conveyor belts 27a and 27b can be operé.t:ed to move .
the cartridge pusher beyond the front 6f the stacker so
.that the drawer pusher engages in the connecting slots of
the cartridge pusher.

In another embodiment a number of c-artridges could
be stored in- a single compartment so that the motor
driving the conveyor belts would have sufficient power to
enable the cartridge pusher to push a cartridge from the
conveyor belts and also push a cartridge at the front of
the compartment to the back of the compartment to allow
space for the latest arriving cartridge.

S‘ensars '

Typically, optical sensors each comprising a light
emitting diode and a photo transistor are mounted
vertically at each front corner of the drawer such that
the light will only be obstructed when the front of the
cartridge is fully pushed into the holder. This ensures
that both the cartridges are fully pushed into the holder
and ' that if both 1light beams are broken that the
cartridge is the correct width. Two mores sensors are
placed horizontally one towards the bottom of the holder
at about the mid depth and one towards the top of the




It is also possible for the receiving area to be the sanme as the di spensing
zone-so that new cartridges are stacked above the receiving areal/di spensing

zone "and used cartridges are

stored below it. Thus,

the act of

i nserting a used cartridge invol ves pqsggng out a new article fromthe

recei ving areal/di spensing zone.

The diopping of the used cartridge to the

storage conpaol@ert tbehods atHet BeafDvermpat Hafigatnew eaet eadgeidgond he

bottom

checked by these two sensors. Such an arrangement will
give adequate positional sensing for a cartridge.

A sensor will be used to show that the cartridge
pusher has returned to its fully retracted position after
the cartridge has been loaded onto the stacker belt and
again before the drawer is open to receive the next
cartridge. Also two sensors will be used to show that
the drawer has reached the fully opened and fully closed
positions respectively. These three sensors could be of
the optical, microswitch or proximity type.

All of the above sensors are continuously monitored
as the cartridge is being pushed out of the drawer onto
the stacker belt. Thus, check of the
cartridge movement in comparison with the movement of the

stacker belt.

providing a

In the second embodime-z of the stacker shown in
figure 5, a similar method of operation is used to that
previously described. The main difference is that the
driving rods 53 are located at diagonally opposite ends
of the platform and are indicated by reference numerals
58a and S8b. In addition, instead of the conveyor belt
assembly used in the first embodiment, a screw rod 56
driven by a motor 59 is used to control movement of the
cartridge pusher 56.

Dispenser

The apparatus also incorporates a dispenser which
houses a plurality of new or replacement cartridges.

" In particular situations, for example, when a used
cartridge is received in the drawer 15,
cartridge is requested by a user

and a new
(see figure 2 and
associated description), the data processér will indicate
that a new cartridge can be dispatched- from the
dispenser.
replacement cartridges is provided 8t an outlet of the
dispenser and the user can then take this new cartridge
as required. Cartridges may be dispensed by wa¥ of
drawer 15 in an operation similar to but the reverse of

In such a situation, one of a stack of new or




of the new cartridge stack into the recei ving areal/di spensing

zone: - According to an alternative enbodi nent,

provi:ded.

storage of it
on the basis
According to

conbined with
I's then encou
st ori ng/ di spe
di spensi ng of
shown

a storage only systemis
A nmechanical or electronic counter is arranged to nonitor the

ens to govern the dlspen3|n of replacenent itens nmanually ie
of a pre-deternined ratio of® used itens | odged for storage.
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form of lottery tickets, cash, vouc ers or similar items.
Also a record can be kept of credit so that a number of
deposits of used cartridges will accrue a corresponding
number of credits until sufficient to cover the
dispensing of a free replacement item or 'payment in
another form. The reward dispenser is controlled by the
data procéssor which has inbuilt security protection to
avoid the accidental dispensing of items in the case of
malicious damage or data processor failure.

The reward dispenser signals to the data processor
when stocks of items to be dispensed fall below minimum
stock values. The data processor can then electronically
record the stock levels of items stored without the need
to manually count them. Alternatively, an electronic
printing device can be used toc print reward details in
place of a dispensing mechanism.

" The apparatus incorporates  a visual display unit
(VDU) to provide the user with an easy means of selecting
reward items, dispensing of replacement items and control
of all recycliné functions. In addition to the visual
display, the apparatus incorporates a computerised audio
output system fed by a voice chip to prompt the user and
to promote the incentives available to the user through
the use of the recycling wmachine. _

A standard telephone 1link ‘connects the 1local
processor with a remotely located computer (master

control unit 300) with the apparatus and records and
reports on: ’

1. Stock levels of recyclable materials lodged in
collection bins in the apparatus;

2. Stock levels of reward material stored in the reward
dispenser;

3. Stock levels of replacement material stored in’ the

output dispenser;

in the
f orm
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in figure 12. Thus, the reward di spenser 90 woul d be connected with or
woul d be part of the apparatus for storing used articles and di.spensing new

articl es. The reward di spenser 90 would conprise a conpartnent 91 full of
stacked tickets 92. The stack of ticketg_92 would be | ocated above a
di spensing nmechanism 93 conprising™ d’séries of rollers, motors and
| evers. aNenyshiger ewerL d, fi q@n&ggﬁ%§e§téﬂ§}ructions froma
' .di_spensj ng, or_from an

m croprocessor of ng_a paratus for storing/di 1
appropriate stnsoPlaiPPckéfdat A9FEURELPEm SPEPRBALIAEK BFLEYA KRt ST92 s
rel eased onto a camssiiaged eoédirs 94 andThepapwestmpedorol | eecyclialsland
moves the ticket Qaceidisarl ehodgd®r i $hng dispepsingeeobd er $:86. Jhe

di spensing rollers then nove thg ticket,.95 so that_it protrudes fromthe
outl et 97 so that EPp&FEBREan WFTHur a\ﬁﬁsf’.enseé AT i r"r%‘.eto AREBPEi on of

the reward di spenskispenseract of withdrawing a ticket can simnultaneously

rel ease 6. Usage statements {(by user and total) and recycling
statements for use in public relations; and
7. The requirement for user assistance or machine

‘service.

Each apparatus and user of the apparatus would have
its own preset ID to provide individual accounting.

The recycling machine can therefore replace the
involvement of telemarketing and field sales persons in
the servicing of clients who have opted to install the
recycling machine (apparatus). The user organisation can
eliminate the need to have a purchasing officer involved .
in the collection of recyclable materials énd the issuing
of replacement materials and monitoring of stock levels
for reordering. )

The host computer (data processor) may also contain
customer data base systems that record all information
felevant to serving the customers where the recycling
machine is located.

The apparatus is provided'with pin number features
so that access to the apparatus is only provided once a
keyboard or touch board has been operated to enter a pin
number. A correct pin number would then allow operation
of the apparatus to either receive a used cartridge or
dispense or order for delivéring from the supplier a new

cartridge. Operation of the apparatus can then be
monitored and output data can be provided on the
operator.

By having a remo:ie monitoring system, central
control ‘can monitor a number of apparatuses and can keep
up to date information on all customers using the
apparatuses. ‘

Such a system can also be used to check operation of
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the bottom nost ticket fromthe stack of tickets 92 and activate the cam
94 so that the |l ower nost ticket is noved to a waiting area by
wai ting roller 98 which - 46 - noves the

i s detected by sensor 9946mh|ch may be in the formof an

roller

ticket
opti cal

until it
sensor

or

m croswi tch) which then turns off the waiting roller 98

thus | eavi ng ahe &ohfdiervs dn aheaapghaaens.the area for di spensing so

Utilising the shelf pusher mechanism as shown in
figure 9, the apparatus shown in figure 3 is adapted to
operate as both a receiver for used articles and a
dispenser for new articles.

Referring to the apparatus of figure 3, the storage
compartment 12 is increased in size so that .the depth D
of each compartment is of a sufficient size so that a
number of cartridges can be stored in each level. |

For simplification figure 10 shows two levels with
the lower level provided with a shelf pusher mechanism in
accordance with this embodiment. As shown the storage
assembly comprises a number of compartments 61, the
height of which is defined by upper and lower shelves
60a, 60b. Each shelf has a length L which is sufficient
to carry a number of cartridges represented by the letter
C on shelf 60b. Each shelf is provided with a pair of
rails 62, 63 which extend from the back end 64 of the
shelf 60b to the front end 65.

As shown in figure 9, the rails 62, 63 are parallel
and at their front ends are provided with ‘pulling hooks
66 which are shaped to engage with corresponding lugs of
the stacker 67 (not shown) but which can be located in
any convenient location on the cartridge stacker. Each
of the rails is connected to the end 64 of the shelf

. through springs 68 which bias the rails so that they are

returned to their original position after the stacker
lugs 67 disengage the hooks 66.

A pusher 69 is slideably mounted on the rails 62, 63
and when the shelf 60b is full, is located close to the
end 64.

The pusher 69 comprises a panel having a vertically
upwardly extending wall which is bent forward so as to

provide an overhanging portion 70. The panel 69 is

mounted on two guide blocks 71, 72 which are disposed for
slideable movement on the rail 62, €3.

Each of the guide blocks 71, 72 are provided’with
locking pins 73, 74 respectively which enable the guide
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that when the reward di spenser is instructed to dispense a new ticket, the
waiting roller and any other rollers may be activated to nove the ticket to
the rollers 96 in the dispensing area. A variation on the reward system
is to have the apparatus record the user. ID and quantity of each type of
article |odged for storage, to allow¥d&* &l ectronic processing and

not i i cat i On, ploks Ao NNGIARA £rom CeNEE:vEChSIREnL Ghi Gedpdcrdispenser s
are also enV|sgg€€%mhlcg permt the dispensing of itens other than tickets
(such as car b&e 2 ‘8%¢:  Such tickets could include sone type of
credit which the opexiagiient ofokhe tshed fc gaisher. mechangsguwdll3nokoke an

exanpl e of ageoaPiGde QLcRN RBBREALYS tlPla SliakhBAs UG alil I¥dRIvARY
di spensing new art|cles which incorporates a conputer control unit and

whi ch nay ha®Be¥3%43Pye conpartnent assembly and transport means as in
previous figuresIn a disférsimgppepeatatsion,s the shelves are normally

filled with new cartridges B and the pusher 70 is located
at the rear end 64 of each shelf.

When a stacker is moved to a location adjacent the
front end 65 of one of the shelves, the stacker lugs 67
are positioned so that they lie directly underneath the
hooks 66. A slight upward movement of the stacker then
ensures that the hooks 66 engage the lugs 67.

Alternatively, the hooks 66 may be mounted on
pivotable connections with the rails so that when the
lugs 67 are moved forward, the hooks ride over them and
then latch into engagement. At this time, the conveyor
belts of the stacker have moved the cartridge pusher 28
to the front of the stacker to enable the hooks 66 and
lugs 67 to engage. The microprocessor controller then is
operated to move the conveyor belts 27a, 27b so that the
‘rails 62, 63 are pulled along by the lugs 67 as they are
withdrawn. At the same time, the pusher 70 is pulled
along, as well as all the cartridges in front of it.
When the cartridge pusher is again located at the rear of
the stacker, the front most cartridge on rail 62, 63 is
located over the stacker.

Once this occurs, the lugs 67 are disengaged from
the hook 66 either automatically or through control by
the microprocessor controller. Once this occurs, the
rails 62, 63 are retracted by springs 68.

At this time however, the pusher 70 and its guide
blocks 71, 72 are disengaged £from the rails 62, 63 so
that their legs 75, 76 ares resting on the base cf the
shelf. When this occurs, retraction of the rail 62, 63
does not simultaneously cause retraction of the pusher.

. Instead, the pusher 70 4is maintained in position® and
consequently the front most cartridge is dropoped onto the
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effectively the same as that shown in figure 3 but incorporates a display
screen which provides instructions on how to operate the apparatus and nmay
also pernmit information to be displayed on the nunber of used articles, the
nunbér of new articles, the nunber of credits which a user would have
accr'ugd through use of the apparatus, - eakc- The display could al so include
a direct neans of communication with a central control area and a tel ephone
may be provi d&@akerpésnthe atdils corimifram baneath i¥he apparatus, as with

that shown in figuane dn GQHBi'hSESV@ sirgangemepipanhEentabbs eabl bad, a

ﬂﬁ?t“’eio%"frﬁi{%dé%%n@lt R %. Sy 1t VAt i &e‘*—g"%be ronre

vI de ephaone 105 may al so
provi ded and YHihoREFRiFow %‘ﬁiﬁi’r c’d?frpa‘\‘t nErvand) be

provi ded in direction. These ratchets can be controlled by the
microprocessor so that once the pusher 70 has reached the
front end 65, all the. ratchets cén be withdrawn to allow
the pusher 70 to be returned to the back end 64 of the
shelf. In addition, the pusher 70 may be provided with a
motor (not shown) which moves it forward so as to push a
cartridge ohto the stacker and provide it with some
breaking mechanism to prevent it returning to the rear
end 64 of the shelf whenever the rails 62, 63 are
retracted.: |

The motor can be controlled by the microprocessor
controller and senses 77 can be provided on each rail to
indicate when the pusher 70 has moved a distance
corresponding to a storage area for one cartridge.

Once one of the cartridges B have been removed from

N the shelf 60b, the stacker may return to this shelf and
be loaded with another cartridge by a similar method as
previously described.

Once a shelf is empty, that shelf can be used for
storage of used cartridges in a manner which will now be
described.

Once a cartridge has been moved from the draw 15 to
the stacker, the stacker is then moved down to a position
adjacent to the shelf, for example, 60b and tpe conveyors
are operated to move the cartridge.forward so that it is
eventually pushed off the stacker onto the front of the
shelf 60b. )

In a subseguent operation, another cartridge whic}n
is ready to be loaded on the same shelf will be moved
forward and in doing so will push the caftridge, already
there, forward as well so that eventually two cartridges

are provided on the shelf in close proximity to each
other.

The same procedure can then be followed unti) che




- 47 - any other location and the overall configuration of the apparatus

can be changed so.t.hat the various conponents are |located in different

| ocations, including a sinmlar system designed to be | ocated agai nst a wall
and wherein articles are | oaded fromthesside. A further enbodi nent of
the present invention will now be described with reference to figures 14

through 19. TRRMRIGHIIE dFacdelilr t Mhktermaei vekt: coRprPigien Wby of
storage | ocat repbadddd, kwchal owaﬂﬂienebeiwtglcarramg@b t oeackh omadat &dge si ngl e

toner cartridgga; P{ddi®y from the front to the back of the
compartment and vice-versa. Such a vehicle would be
movable parallel to the gquides and would have sections
which are movable upwardly and downwardly to engage and
disengage each cartridge, thus enabling each cartridge to
be moved to a desired location in each compartment.
Alternatively, the vehicle can be in the form of a
carriage or platform which is arranged to pick up a
cartridge and move it to its intended destinations, where

it is then released. The platform can be raised to pick
up a cartridge and lowered befleath the rails to release
the .cartridge. The platform may also be movable in any

direction along mutually perpendicular axes lying in the
plane of the base of the compartment. The platform would
be provided with upwardly directed abutments to prevent
the cartridge from falling off.

- Referring to figure 11, a schematic angled view of
an apparatus for receiving and dispensing articles,
according to a further embodiment, is shown. In this
embodiment, the apparatus comprises a used storage area
80 and a new storage area 81 is the form of two
rectangular containers érranged-side by side.

The used storage area comprises a receiving area 82
which is adjacent a dispensing zone 83 of the new storage
area. The used storage area 80 is provide& with a
compartment below the receiving.area which is arranged to
store used cartridges. The new storage area 81 ﬁay be
provided with a stack of new cartridges above the
dispensing zone 83 and/or below the dispensing area 83.

Typically, a cartridge is inserted into the
receiving area 82 in the direction A and when such a
cartridge is iﬂserted, this pushes a pushing device (not
shown) which inturn pushes a new cartridge located in the

dispensing zone 83 through the outlet 84 in the direction
indicated by the arrow B.

It is preferred that the pusher is spring loaded sc




cartridge or the like. An exanpl e of storage location 201 is shown in
I solation 17, figure 17. Location 201 contains a precast core which is -
physi-cal | y shaped to accommopdate an article, eg a printer cartridge. The
coré_is desi gnated by reference nuneral ,202. The shape of the core 202 is
such that it wll only receive a cartrlaée having the particul ar desired

profile, ie té}?adjrglfxéﬁ elgogsobuhhédcqrn%o' S HéeHidpRrAsiAgCBher MW tiiy the
profile of a cartri (g Infer cartridge which WI|? fit 1nto the core
of the storagt® "’d’b‘r'ﬁﬁffttr%n’tt 0T P03 PRSHEAQT b SR o R B e P RS %ence
numer al 204 iondé gthe us:d \Gartuusigshadpes chees DO®Vedy te whepl shymdiden t he

conpartnents g&gp SeRenrdi ng upon the shape of the conplex article they
are designed rece Lcati di fferent

conpart ment s 201 Tyl?é‘faix&/emae?f%l?%n‘t’f aarﬁ-‘edaggr ég‘ z}yr’é%seﬁrpcte f
di fferent typmt@fth%clsﬁﬂ&&b'llegcémﬁexsawquéﬂ dndiscgsn Stblalﬂdaréerhaaeypes of
toner cartridggsel PIJENt €ie CHebkitgAg, £Hted opens to allow the used

cartridge to be either dropped or moved into the storage
compartment. After this occurs, the base panel closes
again and the pusher device returns to its original
position ready to receive another used cartridge.

In the new storage area, when a new cartridge has
been dispensed, either a cartridge at the bottom of the
stack above the dispensing zone is dropped/moved into the
dispensing zone or a cartridge at the top of the stack
below the dispensing zone is moved upwardly and placed in
the dispensing zone.

Alternative versions to the above described
apparatus are also efwisaged in which manual insertion of
a used cartridge into the receiving area produces a
mechanical operation of components within the apparatus
which produces dispensing of a new cartridge from the
dispensing zone. 'Accordingiy, in a preferred embodiment
of this version of the apparatus, it is desired that a
new cartridge is dispensed by using the force with which
a used article is inserted into the receiving area.
Accordingly, it is envisaged that a used cartridge be
inserted into the receiving area in a manner whereby at
the same time the act of inserting the used cartridge
pushes a new cartridge out of the dispensing zone.

It is also possible for the receiving area to be the

" same as the dispensing zone so that new cartridges are
stacked above the receiving area/dispensing zone and used
cartridges are stored ‘below it. Thus, the act of
inserting a used cartridge involves pushing out a new
article from the receiving area/dispensing zone. The
'dropping of the used cartridge to the storage compartmenc
below and the movement of a new cart:ridge from the bottom




A sol enoi d/ sensi ng nmechani sm at the back of the conpartnent 201,
illustrated schematically and designated by reference nunmeral 205 detects
when. an article has been placed in the conpartnent. The solenoid 205
has a projecting portion arranged to abut an article which is placed in
the conpartnent 201. As long as the artlcle Is of the correct shape, a
user will be able to push the article fo 4Phe back of the conpartnent 201 to

soluele ihe SUenOud My | clferafligs IR0 el
area/d:.spens:.ng zone, <

According to an alternative embodiment, a storage
only system is provided. A mechanical or electronic
counter is arranged to monitor the storage of- items to
govern the dispensing of replacement items manually ie on
the basis of a pre-determined ratio of used items lodged
for storage. ‘

According to another embodiment of the present
invention it is preferred that the apparatué for storing
used articles and dispensing new articles be combined
with an apparatus for dispensing a reward. 1In this way,
a person is then encouraged to insert a used cartridge
into an apparatus for storing/dispensing on the premise
that such a deposition will result in the dispensing of a
reward.

Such a reward dispenser could be in the form shown

in figure 12. Thus, the reward dispenser 90 would be
connected with or would be part of the apparatus for
storing used articles and dispensing new articles. The

reward dispenser 90 would comprise a compartment 91 full
of stacked tickets 92. The stack of tickets 92 would be
located above a dispensing mechanism - 93 comprising a
series of rollers. motors and levers.

When the reward dispenser receives instructions from
a microprocessor of the apparatus for storing/dispensing,
or from an appropriate sensor, a ticket at the bottom of
the stack of tickets 92 is released onto a cam shaped
roller 94. The cam shaped roller lifts and moves the
ticket 95 to an area comprising dispensing rollers 96.
The dispensing rollers then move the ticket 95 so that it
protrudes from the outlet 97 so that a person can
withdraw it.

According to an option of the reward dispenser, the
act of withdrawing a ticket can simultaneously release
the bottom most ticket from the stack of tickets 92 and
activate the cam roller $4 so that the lower most ticket
is moved to a waiting area by waiting roller 98 which




- .48 - | odgenent of a recyclable article. A nmechanismattached fromthe
door latch solenoid to the rear of the conpartnent can be used to partially
ejeet the itemfromthe conpartnment. Actuation of this mechani smwould

al so indicate'that a cartridge had been placed within the conpartment.

The- conpartnment 201 is provided with 2 Jeockabl e door 206 which is :
cont-rol l ed by a control neans 600. Sol enoid actuated | atches or other neans
may be providedeéoth@arﬁtcrkdt afttile idods 886ected bW smridcabldd Hmhibh

mechani smfo S 0n .t I f NER
dllustrated ilh?\yf IBeur'ingng an 300% dﬂﬁ I?&Q:r?gm Sﬂﬁ’ﬁ t:}?g&ls&g;rgiégﬂ seat 250

which is sea’f’@ﬁc\h EReR EHEDEOBEL F&ﬁe"arlﬁlagef-’a An&hysyLERELBINg cat ch
251 whi ch w thenmaieket tin e aress paijdicegtsthe dred Swowh)spenstihe door 206.

The latch meghapi gRbhSthe reward dispenser is instructed to dispense
a new ticket, the waiting roller and any other rollers
may be activated to move the ticket to the rollers 96 in
the dlspens:.ng area.

A variation on the reward system is t:o have the
apparatus record the user ID and quantity of each type of
article lodged for storage, to allow for electronic
processing and notification of user rewards.

Othef versions of reward dispensers are also
envisaged which permit the dispensing of items other than
tickets - (such as cards, tokens, etc. Such tickets could
include some type of credit which the recipient could
then cash in.

- Figure 13 shows an example of a complete of an
apparatus for storing used articles and dispensing new
articles which incorporates a computer control unit and
which may have storage compartment assembly and transport
means as in previous £figures. The apparatus is
effectively the same as that shown in figure 3 but
incorporates a display screen which provides instructions
on how to operate the apparatus and may also permit
information to be displayed on the number of used
" articles, the number of new articles, the number of
credits which a user would have accrued through use of
the apparatus, etec. The display could also include a
direct means of communication with a central control area
and a telephone may be provided to permit " audio
communication.

The apparatus, as with that shown in figure 1,
comprises a storage compartment assembly 100, a drawer
compartment 101, an elevator cowpartment 102, and a
computer control unit 102 including a video display ,104.

A telephone 105 may also be provided and although shown
attached to the elevator compartment may be provides in
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operated by neans of a solenoid arrangenent 252 which is in turn operated
by the control neans of the apparatus. The sol enoid 252 conprises a portion
253 noveable in the direction of the arrow 254 (into the door frame) on
actuation of the sol enoid nmechani sm 252.47 Portion 253 is connected to a

wedge menber 255 Whl ch ;mves | nwar ds _on act ua;gon of, .t he sol enoLd gechani sm
252.- The cat®¥N 28%P¢E AT W hthesoveEadse SRREAHUFEHEY bl ENfr om

left to rightapsaxdtown ¢an the dhangedsson thetuatheorvaxiquse aanipeonents

mechani sm 252, re MpbéRFe®f 1hhaivedgEne 53 ocBMRbAS, | Ankhadsh est isqmighrar row
254 causes the s|ide, 256 t gﬁffromtheleft tQ__therlg I nst, the
action of spr?%ﬁ%e'?#mqﬂ& RTS8 iR £Pop vi ew

Wi t hout the rastigfes raerenéohdnﬂsﬁrom ke skdRye 255 m)ves Wi t h| n slot 258.
A frame nenber 25% MpiAlRNSedieaMRAEe ST €hup prediens! 1wefna§sn25§i\10f sl ot

TR A BT T BRU R ML LI TN
The storage space in this embodiment comprises a
plurality of storage locations 201, each location being
arranged to accommodate a single toner cartridge, printer
cartridge or the like. An example of storage location
201 is shown in isolation 17, figure 17. Location 201
contains a precast core which is physically shaped to
accommodate an article, eg a printer caftridge. The core
is designated by reference numeral 202. The shape of the
core 202 is such that it will only receive a cartridge
having the particular desired profile, ie the profile 203
of the core is designed to conform with the profile of a’
cartridge. A printer cartridge which will fit into the
core of the storage compartment 201 of £figure 17 is
designated by reference numeral 204 in figure 18.
Various shape cores 202 may be employed in the
compartments 201, depending upon the shape of the complex
article they are designed to receive. In some
applications, -different compartments 201 wmay have
differently shaped cores, for receipt of different types
of recyclable complex articles, such as different types
of toner cartridges, printer cartridges, etc.

A solenoid/sensing mechanism at the back of the

e compartment 201, illustrated schematically and designated
by reference numeral 205 detects when an article has been
placed in the compartment. The solenoid 205 has a
projecting portion arranged to abut an article which is
placed in the compartment’ 201. As long as the article is
of the correct shape, a user will be able to push the
article to the back of the compartment 201 to actuacte the
solenoid 205. An alternative arrangement is the
application o.f & door latch solenoid to sense the

i fs ful




On actuation of the solenoid nechanism 252, therefore, the catch
251 noves to the right away fromthe slot in the door 206 to enable the

door -to be opened. To prevent the door being opened illegally by wedging
an - 49 - object into the gap between
t he door and the nechanism a - 48 -

) lodgement of a recyclable article. A mechanism attached

from the docr latch solenoid to _the rear of the
compartment can be used to partially eject the item from

the compartment. Actuation of this mechanism would also
indicate that a cartridge had been placed within the
compartment.

- The compartment 201 is provided with a lockable door
206 which is controlled by a control means 600. Solenoid
actuated latches or other means may be provided for
control of the door 206.

A suitable latch mechanism for use on the lockable
door 206 of compartment 201 is illustrated in figures 29
and 30. The mechanism comprises a latch seat 250 which
is seated within the door frame, in operation, and a
projecting catch 251 which will mate with a corresponding
slot (not shown) in the door 206. The latch mechanism is
operated by means of a solenoid arrangement 252 which is
in turn operated by the control means of the apparatus.
The solenoid 252 comprises a portion 253 moveable in the
direction of the arrow 254 (into the door frame) on

actuatic}n of the solenoid mechanism 252. Portion 253 is
connected to a wedge member 255 which moves inwards on
actuation of the solenoid mechanism 252. The catch 2S1

is integral with a slide 256 which is moveable from left
to right as shown in the drawings on actuation of the
solenocid mechanism 252. Motion of the wedge 252 inwards
in the direction of arrow 254 causes the slide 256 to
move from the left toc the right against the action of
springs 257. Figure 31 illustrates the slide 256 from a
top view without the.rest of the mechanism. The wedge
255 moves within slot 258. A frame member 259 maintains
the wedge hard up against surface 258A of slot 258, by
virtue of being integral with the backplate '259A', which
is stationary' in operatioﬁ. |

On actuation of the solenoid mechanism 252,
therefore, the catch 251 moves to the right away from the
slot in the door 206 to enable the door to be openec.. To ‘

prevent the door being' opened illegally bv wedging an
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projecting portion projecting from nenber 253 abuts the slide 256 to
prevent the portionless sol enoid nmechani sm 252 bei ng act uat ed.

The

projecting portion has reference nunmeral 230. As di scussed above, the
sol enoi d nmechani sm 252 may al so be connected to an appropriate mechani sm

for 'ejecting a cartridge at |east part way once the door is opened.
rest-of the apparatus of figures 13 through 19 w |

The

now be descri bed.

The apparatus al so conprises a comntrad -neans 600 positioned behind panel

207.

handset 211°Riechrigfnidder grPuPELvwERPerhet Hoarwang thfe RESHRPASHs. 2
descri pti onpréjéeiialg qpodiidd gprapedeiany Prédlir menbér| 2SDpabats OBhe A
parcode eagp(s 2058 aRd RElUlRt MY Abfe ALY Wilibia mecnlfEsAPParatus

IS provi ded2W t

space 2 :
S2 beir?g actuated. The projecting portion has reference

numeral 230.

As discussed above, the solenoid mechanism 252 may
also be connected to an appropriate mechanism for
ejecting a cartridge at least part way once the door is
opened. .

The rest of the apparatus of figures 13 through 19
will now be described. '

The apparatus also compriées a control means 600
positioned behind panel 207. A keypad 208, magnetic card
reader 209, visual display unit 210 and handset 211 are

provided for user interaction with the apparatus. See

‘the description in "relation to figures 1 and 2 for

overall operation. A barcode reader 208A and printer
210A are also provided.

The apparatus is provided with space 212 and 213
containing electrical cables and solenoid machinery.
Lights 214 are also provided £for illumination of the

' apparatus.

In operation, if a user of the apparatus wishes to
deposit a used cartridge for recycling, he indicates to
the control means 600 via keypad 208 that this is his
wish (see operating description in relation to figures 1
and 2). The control means 600 can actuate the latch of
an empty .compartment 201 to allow the compartment door to
be opened. The door 206 may sptjing .open or as the
compartmenté are numbered, VDU 210 may indicate which
compartment the user should approach. The contrcl means
600 "knows" if a compartment is empty or full depending

.upon the state of the solenoid 205 .and/or information

stored in its database, as will be explained later.

The user then inserts the article in the core 203 of
the compartment 201. If the article does not fit into
the core profile 203, ie if it is of a different shape to
that designated by the core profile, it will notse—incs

A keypad 208, magnetic card reader 209, visual display unit 210-and

See t he
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containing electrical cables and sol enoid machinery. Lights 214 are al so
provided for illumnation of the apparatus. In operation, if a user
of the apparatus wi shes to deposit a used cartridge for recycling, he -
indicates to the control means 600 via keypad 208 that'this is his w sh
(see operating description in relation to figures 1 and 2). The control
means 600 can actuate the Iatch of "am &pty conpartnment 201 to allow the

conpartment doo The .door 206 nma ri,ng _open or .as the

conpar t nent sP 5?% %%ngg?eac SvBS Ao”fehe FTkﬁﬁﬁﬂeﬁﬁﬁﬁ 88 FERBARe he user
shoul d appr o’&bﬂth%et%rﬁrrtélclﬁeansowaﬂ"M"ﬂiftla?%c#maq #Bhe Ebeenpty or
full dependi sgmp@etmddte 2phat e 1 ilehe/igql @Rl Go2AntRNdHY dorbor et jQn stored

in i dat abag I I I th ts th
artiche i n tREVESREd obY SATERDE Bl BNEE svpc FRE, BR¥api BRongRce not

fit into thEhtﬁ%‘éabhbeqsé’ xbs, argifle inta Bhe ;COFE { or SppPlemepsary

sensor means may be provided to assist the determination
of the article for approval. Such sensors wmay be located
in the area marked 212 so as to be free from dust and
dirt generaéed by the recyclable article, but are
activatable by a sensor being moved at the rear of the
compartment by lodgément of the recyclable article. For
example, optidal sensors could be provided to detect
other features of the article. If the article is small
enough to go into the core 202 without impinging upon the
core profile 203, such a supplementary sensor may provide
an additional guard and warn the control means 600 that
the épparatus is being improperly used.

As an added deterrent to improper use, even if the
user manages to insert an improper article without being
prevented by the core shape or by any supplementary
sensors, because the compartments 201 are separately
numbered and because the user has identified himself to
the control means 600, the servicing agent unloading the
compartments 201 would immediately recognise that
improper use had occurred and would be able to connect
that improper use with a particular user.

If a user wishes to obtain a new article, he will
indicate this by use of the keypad 208, a door will be
‘indicated to him or will automaﬁically open, containing -a
new or recycled article. Again refer to description in
relat1on to figures 1 and 2 for c1rcumstances where the
user would be denied the new article because, for
example, he has not deposited a sufficient number of used
articles.

The solenoid sensing' mechanism 205 acts as a
detection means to detect when an article has been placed

in a compartment 201. The solenoid comprisés a
projecting porticn which projects into the core 202. On
REPLACEMENT SHEET
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t hat designated.by the core profile, it will not go into

-50-. " profile 203 acts as a "deternining nmeans" to determnine whether the

article is of an approved type to go into the conpartnent 201. If it wll
not go into the core, it is rejected by virtue of the fact that the person
cannot physically push the article int0 *he core. -Suppl enent ary sensor

means may be proWedolQsgsnd Shohle APt §HTEARL Q% the core 202 the

projecting portion oOf +the solenoid 205 is pushed
backwards, acﬁuating the solenoid (and activating any
supplementafy sensors). This is recorded by the control
means, which therefore knows that the compartment 201 is
occupied. On dispensing of an article, the solenoid 205
is actuated by the control means such that the projecting
portion is .pushed out .automatically when the door is
opened, causing an article to be pushed partially out of
the core 202. The article is removed and the control
means therefore knows that the compartment 201 is empty
because the projecting portion is in the outward position
and/or because the transaction is recorded in the control
system database.

Rather than having a separate solenoid mechanism 205
at the back of the compartment 201, the solenocid
mechanism of a latch mechanism (such as latch mechanism
shown in figures 29 onwards) may be mechanically
connected to a projecting portion at the back of the
compartment 201 to provide the function discussed above.

As discussed above, the apparatus need not be
designed - for one particular article.  Different cores
could be provided in different compartments for different
- complex articles.

_ Figure 19 is a sectional view through an alternative

storage arrangement for the embodiment of figures 14 to
18. Here the storage compartments are specifically
designed to make the best effective use of space, in
relation to the shape of the articles they contain. The
storage compartments 215 contain cores 216 specially
shaped for the particular article and arranged in
different attitudes from an adjacent core in order to
make the best use of the space.

An alternative embodiment to an apparatus in

accordance with the present invention is shown in figures
20 and 21.

This embodiment is designed to store a number of

different types or brands of complex articles in separate
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of the article for approval. Such sensors may be |ocated in the area marked
212 so as to be free fromdust and dirt generated by the recycl able
article, but are activatable by a sensor being noved at the rear of the
conpartment by | odgenment of the recyclable article. For exanple, optical
sensors could be provided to detect othée features of the article. |If the
article is small enough to go into the core 202 without inpinging upon the
core profil e TFkss AR athagygiherfeht 29§ - sedite khiptreRe dePEATaAYEI tiSonal
guard and warghdwie @Dt r ehe "RRV2r60Pehdradd t Whesppar dinusotaradtdbng thepr oper |y

used. AS, &rgxa%%qdd 6556%15“% wp{np@@ény% e%w,-ew funbiendisgedranages
to insert an | Mproper e| ng EI’ evente the core s ape or

by any suppl eRfTROTS, s@ﬁgﬁFS 2%&%‘%% the & tt"t?er’f‘["schGT"%E ey atel y
nunber ed and peasise the user has identified hinmself to the control medns

600,  the servicingaqany Wil Al ebddies CAIPEAEPREEI P 30PWd! 306,

I mredi ately recogni se
the apparatus compr:.ses a visual display unit 307, a user

keyboard 308, a magnetic card reader 309 and a telephone
handset 311. See the description in relation 'to figures
1 and 2 for a description of general operation. A
receptaca.e in the form of cylinder 311 is rotatable and
also moveable in a longitudinal direction along the rail
312 over open tops of the columns 301 to 306. Apertures
313 are provided circumferentially in the cylinder 311.
Each aperture is of a different shape, the different
shapés conforming to different types of cartridges
intended for storage in the apparatus. A cartridge entry
slot 314 is provided in a front panel 315 of the
apparatus.

Referring to figure 21, which is a schematic diagram
of operating parts of the cylinder 313 motive mechanism,
it will be seen that the apparatus is provided with ‘a
first electric motor 316 for rotation of cylinder 313 via
gear 317 under the control of the control means 600
{control means 600 is stored in space 318). A seconcé
electric motor 319 is provided for lateral movement of
cylinder 313 along rails 312 in concert with hang-weights
320 to 321. Steel cables 322 and 323 are provided to
transmit the motive power of the motor 319 and hang-
weights 320 to 321.

When a user wishes to insert a cé.rt:ridge 324, he
indicates by way of the keypad which type of cartridge
(ie which brand, or which type) he wishes to deposit.
The control means 600 then controls the electric motor
- 316 to rotate cylinder 311 till the correct aperture 313
is presented to cartridge entry slot 314. The user }:he:
places the cartridge 324 in the aperture 313. I£ the
shape of the article is not correct it will nc: g5 inte




| mpr oper use had occurred and woul d be able to connect that inproper use

with-a particul ar user. If a user wishes to obtain a new artiicle, he
will - indicate this by use of the keypad 208, a door will be indicated to
himor will automatically open, containing a new or recycled article.

Again refer to descriptionin relation to figures 1 and 2 for _
ci rcunmst ances where the user woul d be deni-ed the new article because, for
exanpl e, he has not deposited a sufficient nunber of used articles.

The sol enoi dshapesPhgtherednbitleminompt agesregs if widddeAOtogondato to
det ect when atheirapéttutaisibreand| aéedination peoapdureericcuzflas in  The
solenold  CoMpigaRs 2.2 d¥nlhE! tBILRE" LhBBathA BF CkEGhPel " 19 450" €

' supplementary sensors may be provided for identifying the

article.

If the article is of the correct type, motors 319
and 316 will be actuated to deposit the used article in
the correct column 301 through 306. \

The apparatus of figures 20 and 21 may be designed
for deposit only. If it is also designed for dispensing
at least some of the columns 301 through 306 will be
designed with a' lift actuator wmechanism for lift::fng the
column in response to an indication from a user that he
requires a new article of the type stored in the columns

" 301 to 306. A picker in cylinder 311 would then be
rotated to pick off the to;; it:'e_m "from the column and
bring it to the cartridge entry slot 314.

An example lift mechanism which would be suitable
for this function is illustrated in figure 23. The
illustration represents the inside of a column 301 to
306. This mechanism comprises lift platform members 2S1
slideable vertically on supports 252, 253. The platform
members 251 are actuated by means of an electric motor
254 connected to the ‘platform members 251 by a steel
wire. The motor 254 would be controlled by control means
-in accordance with operation of the apparatus in order to
" 1ift a cartridge 256 to enable a cartridge to- be
dispensed. A similar motor 254 and 255 arrangement may
be provided for the other 1lift platform 251, but is not
shown. |

A lfurth_er embodiment of the present invention is
illustrated in figures 24 through 27. Figure 24 shows a
view .of the apparatus with. the cover removed. The
apparatus comprises a number of stacks 801 through 804
for the storage of used articles for recyciing and

replacement articles for dispensing. Four more stacks

(not shown) are disposed symmetrically on the other &ide

of the apparatus. Four slots 804 through 808 are
REPLACE]
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- 51 - a user pressing hone an article in the core 202 the projecting
portion of the solenoid 205 1is pushed backwards; actuating the

sol enoid (and activating any suppl enmentary sensors). This is recorded by
the control neans, which therefore knows that the conpartnent 201 is
occupi ed. .On dispensing of an article, the solenoid 205 is actuated by the
conttol neans such that the projecting §@rt|on I s pushed out

aut omati cal | y,,when .t he open usi n ushed
partial ly oudiSPOPRE &8 g"%%ozem“ "5:1[ i8 % éq-'rh%rm %l,_.gltg f he coﬁt r ol
means t her ef @lotk mays Rmi%@%&ﬁmtaﬁﬁfql§lérrpt ?hﬁe Q58 MRy

projecting pye i @ idiffereht Qlapesd 0S| iees to receive different
articles. Top slots 804 and 806 are arranged to
dispense/store articles in rear columns 801, 802 and
lower slots 807 and 808 are disposed to dispense/store
articles in front columns 803, 804. Cartridge moving
mechanisms 810, 811 are provided to wmove  cartridges
to/from slots 807, 808, 805, 806. The apparatus is also
provided with a display 813, keyboard 814; telephone
handset 815, magnetic card reader 816 and a control data
processor 817 (not shown). Sensor means may be provided
in relation to each slot 805 through 810 to determine
whether or not the articles inserted therein are the
correct type to be écceéted (see previous description in
relation to other embodiments). The sensors may be
mechanical-shape or optical-shape sensors. g
The cartridge transport mechanism 810 (see figure
26) comprises a frame 820 which is moveable on slides
821, 822. This is moved over either column 803, 804, as
desired. Hang-weight 823 and an electric motor (not
shown) operate under the control of control means 817 to
cause motion of frame 820. Frame 820 mounts pivotable
supports 830, 831. - These supports are pivotable under’
operation of the control means 817 by use of electric
° motors (not shown) or application of an appropriate
mechanical arrangement (not shown). In the position
shown in the drawings, pivotable supports 830, 831 serve
to support a cartridge 832 placed on frame 820. When the
frame 820 has been moved over the appropriate column, the
pivoting supports 830, 831 are released and pivoted to a
downward position (reference numeral 840, figure 25) to
release the cartridge 832 to enable it to fall into a
column 801 through 804, Operation to dispense a
cartridge is the opposite to depesiting a cartridge.
Cartridge lifts 850, 851 may be provided in some columns

801, 802 .to enable dispensing of ‘cartridges. The
cartridge lifts may have the same structure as described
REPLAC
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and/ or because the transaction is recorded in the control system database.
Rat her than having a separate sol enoid mechani sm 205 at the back of the
conpartment 201, the sol enoid nechanismof a |atch nmechanism (such as |atch
mechani sm shown in figures 29 onwards) may be nmechanically connected
to a projecting portien at the back of the conpartnent 201 to provide the
function di scussed above. As dlscugged above, the apparatus need not
be designed for one particular article. D fferent cores could be

provi ded in ghf§g1g@gprﬁp§a§qggt§3for dlfferent conpl ex articles.

ot R et oerf b S0l B Il B BT,

are specifi 88Fk adegvgnmbebt nBRa f-ﬁepb'eytldefif éet |“\?éreu§§eo1ca§5a

relation to ttlaefs-baae 820 I herlse tncdHigsy (bt cistsliso unbexr iher agﬁcrol

Conpartnﬁptscélﬁhgogbﬁkgofo&g§n§}6 %@?ﬂdﬂéﬁénsing'of cartridges, the
moving belt 852 would move in the opposite diiection and
means would be'provided‘to put a cartridge 820 on to the
belt 852 from the columns, the means operating together
with the lift mechanism 851, 850. Figure 27 shows the
embodiment of figures 24 through 26 with cover 860 in
place.

Figure 28 shows a further variation. Four cartridge
receiving slots 801" through 804 1lead to cartridge
reéeiving stacks 805, 806 (other stacks connected to
slots 801, 802 are not shown). Motor driven belts. 807,
808 are used to move the cartridges into the stacks 805,
806. This device may be used for storage'only; It also,
has a display panel, keyboard, control means and
identification means (not shown) similar to the other
embodiments.

Yet a further embodiment of the present invention is
shown in figures 32 and 33. This embodiment shows a
storage apparatus 401 in the form of a *"carousel".
Overall operation is similar to that described in
relation to figures 1 and 2 and the apparatus would be
associated with control means 600, display panel,
keyboard, user identification means or not shown in these
drawings. The carousel 401 has a plurality of different
levels 402, 403, 404. Each level contains a number of
storage. séace.s which may be the same in each level or
which may be for different types of cdmplex article on
each level. These slots are designated by reference -
numerals 405 through 405. As can be seen from the cross-
section in figure 32A through the carousel 401 showing
one level 402 in an entirely loaded state, the best use

is made of the available space. The carousel 401
provides a very efficient method of storage. A nu(aber of
cartridges 410 can be stored. Figure 328 shows the
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shaped for the particular article and arranged in different attitudes from

an adj acent core in order to nake the best use of the space. An
alternative enbodinent to an apparatus in accordance with the present
invention is shown in figures 20 and 21. Thi s enbodi ment i s desi gned
to store a nunber of different types or brands of conplex articles in
separat e _ - 56 52-

cross-section looking sideways into the carousel 401.

The apparatus is shown with a front panel 411. In
actual implementation, the carousel 401 will be totally
enclosed and the only access users will be allowed (not
servicing agents) will be via slots 412 through 414 jn
the front panel 411. The slots 412 to 414 may be of
different shapes, depending upon the shape of the article
to be placed at a particular carousel 401 level.

In operation, an electric fmotor (not . shown) will
revolve the carousel 401 to a desired empty compartment
405 through 409 when a user has indicated by means of the
control panel that he wishes to deposit a used article
410. The user then deposits the used article through the
entry points 412 to 414 in the front panel 411. Similar
shape identification methods may be used as in previous
embodiments to accept or reject articles.

Further, should the user require a new article, the -
carousel 401 will be revolved to allow an entry point 412
to 414 to correspond with a storage compartment
containing a new article.

The carousel is provided with moveable covers 420 to
421 which can be moved axially along the outside of the
carousel 401 to cover at leé_st two of the levels 402
through 404. Access can therefore be controlled such
that a user can see only one slot at a time. '

General operation may ‘be in accordance with the
overall operation described in relation to figures 1 and
2. ' , .

It will be appreciated by persons skilled in the art
that numerous variations and/or modifications may be made
to the invention as shown in the specific embodiments
without departing from the spirit or scope of the
invention as broadly described. The present embodiments
are, therefore, to be ‘considered in all respects as
illustrative and not restrictive.
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stacks 301 through to 306. Note that the apparatus is shown with the cover
reaneﬂsmhaﬂaanhRTmﬁaration the cover would be in place to prevent access

by unal_”"ﬂmnﬂﬁmmr ns. Figure 22 shows the apparatus with cover 249 in
pl ace.

the stacks for the articles 301 to 306, the apparatus
conprises a visua I splay unit 307, a user keyboard 308, a magnetic card
reader 309 and a tel ephone handset 311. Sge_the description in relation to
figures 1 and 2 for a description of general operation. A receptacle in
the formof cgiap@er 311 is rotatable and al so noveable in a | ongitudinal

pper Lur o8 313 57 o 5 o BRATREBECT OET, AR | e HR AN © i,

rovided crrcunferenti he_ cyli 1. ch
aperture is of a CH¥TRANFINShABY, 2Feiehes.cr EATPEHERGE &HPFETRI IRPace
di fferent types offaarbtogiyeg uskdndad fwew Siryixfed,n déeeipn ahddns A

cartridge entry slghy 314atdcPidly! dofe | Nsfoddfi!t S2NCL 312687 Lbicie,
dispensing means for dispensing a ‘new article, and
control means for monitoring the storage of used
articles and for controlling the dispeﬁsing of new
articles. '

2. .An apparatus in accordance with claim 1, the control
teans being operable to prevent a new article being
dispensed if it will result in a pre-determined
ratio between new articles that have been dispensed
and wused articles that have beén stored being
exceeded.

3. An apparatus in accordance with claim 1 or claim 2,
further comprising identification means for
identifying the user of the apparatus, and memory
means for monitoring the number of used articles
stored and the number of used articles dispensed for .
the identified user.

4. An apparatus in accordance with claim 3 when read on
to claim 2, the pre-determined ratio being

- determined with reference only to wused articles
stored and new articles dispensed for the identified
user. | '

5. An apparatus in accordance with any preceding claim,
where the detection means includes determining means
for assessing pre-determined features of the article
to determine whether it is of an approved type to be
stored in the storage space.

6. An apparatus in accordance with claim 5, wherein the
determining means are.arranged to assess features of
shape of the article.

7. An apparatus in accordance with claim 6, wherein the
determining means comprises a physical receptacle
that accurately reflects the physical shape of at
least a portion of the article to be stored.




acedy| i nder 313 nDtlve mechanism it wll be seen that
t he app ded with a first electric notor 316 for rotation of
cyllnder 317 under the control of the control means 600
(control neans 600 is stored in space 318). A second electric notor 319 is
provi ded for |ateral novenent of cyhluné 313 along rails 312 in concert

wi th hang-weights 320 to 321. Steel %s 322 and 323 are provi ded to
transmt the maliVgn PgRIraRlst B QEEBEdQAQeaOQc@a{&Qy dd WE T132Ms 19, 321,

When a user wishes_ to insert a cart 24, he . i'ndicates b t he

keypad which type ®f Farfri d@@re("l“e ch 5?%@“‘6&9 whEBRSt é‘?rh%eﬁﬁ shes

to deposit. The coptieal measer§00 then controls the electric notor 316 to

rotate cylinderg, 31ﬂnta%ﬂ>a£mscqrnr E‘aﬁ:tcd?o@%rx{dér &i%h3 anyS dWeCBENCELidS 5
cartridge entry slot The user %
where:.n the con rol means is responsive to the

determining means determining that an article is not
of an approved type to be stored, to prevent the
article from be:.ng stored and/or to produee an alarm
condition in the apparatus.

apparih%§3he Referrlng to figure 21, which is a schematic di agram of
operatin ﬂﬁﬁ

10. An apparatus in accordance with any one of claims 5
to 9, wherein the control means is responsive to the
determining means determining that an article is not
of an approved type to be stored, to prevent the
subsequent dispensing of a new article.

11. An apparatus in. accordance with any preceding claim,
wherein the storage space comprises a plurality of
separately accessible storage receptacles, ' each
storage receptacle ' being arranged to store a used
article or new article for dispensing.. '

12. An apparatus in accordance with claim 11, each
storage receptacle being provided with a door
controllable by the control means to enable or .
present access to the storage receptacle by a user.

13. An apparatus in accordance with any preceding claim,
the apparatus being adapted to store and dispense
toner cartridges, inkjet cartridges, copier toner
cartridges, printer ribbons and the like, as the new
and used articles, the used articles being
recyclable. _

14. A system for monitoring and controlling the storage
of used articles and the dispensing of new articles,
the system comprising an apparatus in accordance
with any preceding claim and a master control means,
the master control means being connected to monitor
the operation of the apparatus to determine when the
number of used articles has reached a pre-determined
number such that the apparatus requires servicing to
remove used articles, and to determine when the




pl aces e car rrd e 324 in the aperture 313. |If the shape of the

article laced Wi || not go into

- 53-- mmm ticle is not correct it will not go into the
aperture ation procedure occurs as in figure 2. Simlar to
t he enbodi nent of figures 14 to 18, supplenentary sensors nmay be provided
for i"dentifying the - 59 -

number of new articles has been reduced to a pre-
detzrmined rumber such that the apparatus requires
servicing to be replenished with new articles.

15. A system in accordance with claim 14, the master
control means being remote from the apparatus and
being connected to the control means of the X
apparatus by a communications means.

16. A system in accordance with claim 15, comprising a
plurality of apparatus in accordance with any one of
claims 1-13, connected to the master control
apparatus by communication means. '

17. A method of recycling complex articles, comprising
the steps of providing an apparatus in accordance
with any of Elaims 1-13 or a system in accordance
with any of claims 14-16, monitoring the ‘apparatus
or system .to determine when an apparatus contains a
pre-determined number of used articles, collecting
the used articles for recycling, and replacing
recycled articles in an apparatus to be dispensed as
new articles.

18. In an automated storage and dispensing apparatus, a
method of storing used complex articles for
recycling and dispensing replacement complex
articles, comprising the steps of, .on actuation of a
control means by a user to indicate that a used
article is to be.stored, enabling a reception means
for receipt of the used article, assessing pre-
determined parameters of the used article by sensors
and/or mechanical means. to determine whether the
used article is of an allowable type to be stored,
and storing the used article in a storage space if
it is of an allowable type to be stored; the
further steps of, on actuation of a control means by
a user to indicate that the user requires a
replacement article,'determining the ratio of used
articles stored by the user to replacement articles
dispensed to the user and, if the ratio does ‘not

exceed a pre-determined limic, dispensing

e paicma R R ety
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article”™ T If the artlcle i s of the correct type,

be actpmggﬂaﬂm
306. .
only. If

notors 319 and 316 wil |l

ethe used article in the correct colum 301 through
of figures 20 and 21 may be designed for deposit

S|gned for dispensing at |east some of the col

301'thr wll be designed with a |ift actuator nmechanism for
t he colunn |n response to an indication froma user that he requires a new
article of the type stored in the col anfi€ 301 to 306. A picker in

cylinder 311 woul
col um and brjng
mechani sm whi

Lt e entr

ums
lifting

erbs&,ﬁ&e ng%%g el RoPkik 9{; ef.the top itemfromthe
to t cartri An exanple lift
wBumseheds dnt aspe* apce hl"g':hfﬁ?'ni’t'!‘ oh8i sthe| ABPREAWES | n

figure 23. The belogtr adaptedcpr ¢ésent stbhe | rmdle dfispenseumedilr t o 306.
Thi's nmechani sm counikggaghi [t Phakier ™ Medbersagd, o | dsphhe verddgal Iy on

supports 252, 253,

20.

21.

22.

23.

24,

rtrlgggg, p£¥nter ribbons and the like, as the new
and wused articles, the wused articles being
recyclable. ‘
A storage apparatus for facilitating recycling of
complex articles, comprising storage space for
storing used articles for recycling, detection means
for detecting the storage of a wused article,
identification means for identifying a user of the
apparatus and recording means for recording the
number of used articles stored by the identified
user. _ ) .
A storage apparatus in accordance with claim 20,
further comprising determining means for assessing
pre-determined features of the article to determine
whether it is of an approved type to be stored in
the storage space.
A storage apparatus in accordance with claim 21,
wherein the determining means comprises a physical
receptacle that accurately reflects the physical

shape of at least a portion of the artlcle to be .

stored.

A storaée apparatus facilitating recycling of
complex articles, - comprising storage space for
storing used articles for recycling, detection means
for  detecting storage of a used article,
identification means for identifying the user of the
apparatus, and reward means for instigating issuance
of a reward to the user.

A storage apparatus in accordance with claim 23,

further comprising recording means for recording the

number of used articles stored by the identified
user.




menbers 251 are actuated by means of an electric notor 254 connected to the
pl atf orm menbers 251 by a steel wire. The notor 254 woul d be controlled by
control neans in accordance with operation of the apparatus in order to
lift a cartridge 256 to enable a cartridge to be dispensed. A simlar.notor
254 and 255 arrangenent may be provided for the other lift platform 251,

but i's not shown. A further enbodié¥ent of the present invention is
ilTustrated in hngWeSARMTS FOI0 BTORING 20D OIBPENIING ARMIcnE! the
apparatus w th. the cover renoved. The apparatus conprises a nunber
of stacks 801 through 804 for the storage of used articles for
recycling and replacenent articl eAEBSTRAITSpensi ng. Four nore stacks
(not shown) are di sposed symmetrically on the other side of the

appar at us. Four slots 804 through 808 are

The present invention relates to a method and apparatus
adapted to promote the recycling of complex articles, such
as, in particular, printer cartridges, toner cartridges and
other complex office items. The invention provides an
apparatus having storage space arrénged to store a number of
such complex articles for recycling. Access to the storage
space is controlled by a data processor which interacts with
a user by way of a visual dispiay unit and control panel.
If the user wishes to store an item, he indicates this by
way of the control panel and the apparatus is then operable
to open a receptacle to receive the used item. When the
used item is placed in the receptacle, in preferred
embodiments means are provided to determine that the used
item is an article of an appropriate type to be stored.
These means preferably employ shape recognition. The
article will be rejected if it is not of the correct type
and accepted and retained in a storage space if it is of the
correct type. The preferred apparatus is also arranged to
dispense items on reduest by the user. ' A preferred feature
is that the apparatus will not dispense a new or recycled
item if a predetermined ratio of new items dispensed to used
items stored by that user would be exceeded. This
encourages recycling.

(No appropriate figure)

4603852 {b




- 54 - disposed in the front panel 809 of the apparatus. Each slot nmay .
recei ve or dispense an article. The slots may be of different shapes and =
sizes to receive different articles. Top slots 804 and 806 are
arranged to dispense/store articles in rear colums 801, 802 and | ower

slots 807 and 808 are di sposed to dispense/store articles in front col umms
803, 804. Cartridge noving nechani sns 810, 811 are provided to nove
cartridges to/fromslots 807, 808, 80%/2806. The apparatus is also
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provided with a display 813, keyboard 814, tel ephone handset 815, nagnetic
card- reader 816 and a control data pr.ocessor 817 (not shown). Sensor neans
may be provided in relation to each slot 805 through 810 to determ ne.

whet her or not the articles inserted therein are the correct type to be
accepted (see previous description igyaselation to other enbodinents).

The “sensors may be nechani cal - shape or optical -shape sensors. The
cartridge transport nechan|sn181015§bé‘f|gure 26) conprises a frame 820
which is novesgie on S|Ides 821, 822. This I%QHDved over either columm

803, 804, as 823 and lectrj :
shown) operate ui gf control neans 8 0 cause notign of

frame 820. Fra‘- s Qt abl-e supports 830, |831INFORNEe sypports

: the control neans 81 | gctric
nmotors (not showf) orOﬁ)NSERmn of an appropriate mcl%%mﬁ%
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shown in the draw ngs, pivotable supports 830, 831 serve to support a
cartridge 832 placed on franme 820. Wen the franme 820 has been noved over
t he ,appropriate columm, the pivoting supports 830, 831 are rel eased and
pivoted to a downward position (reference nuneral 840, figure 25) to

rel éase the cartridge 832 to enable it to fall into a colum 801 through
804.- (Qperation to dispense a cartridge is the opposite to depositing
a cartridge. Cartridge lifts 850, 851 may be provided in some col ums
801, 802 to enable dispensing of ¥&Btridges. @ The cartridge lifts
may have the sane structure as descri bed '
‘ FIG 2 (CONTINUED)
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- 55 - inrelation to figure 23. For the cartridge noving details of
ot her slots 806, 805, a noving belt 852 is provided to nove the cartridge
to franes 820. The noving belt is also under the control of the control -
means. For di spensing of cartridges, the noving belt 852 would nove in
the opposite direction and nmeans would be provided to put a cartridge 820
on to the belt 852 fromthe colums, the means operating together with the
lift mechani sm 851, 850. Fi gure 27 shows the enbodi nent of figures 24
through 26 with cover 860 in place. 423 Figure 28 shows a further
variation. Four cartridge receiving slots 801 through 804 |lead to cartridge

5
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receiving stacks 805, 806 (other stacks connected to slots 801, 802
are not shown). Mbdtor driven belts 807, 808 are used to nove the
cartridges into the stacks 805, 806. This device may be used for storage
only. It also, has a display panel, keyboard, control neans and
identification nmeans (not shown) simlar to the other enbodi nents. Yet
a further enbodi ment of the present invention is shown in figures 32 and
33. Thi s enbodi mrent shows a storage apparatus 401 in the formof a
"carousel". Overall operation is sigpdar toC@hat described in relation to
figures 1 and 2 and the apparatus woul d be assqciated wth wcontrol means
600, display panel, keyboard, .user identifi {xn nmeans or,not shown in

t hese draw ngs. The carousegq401 has a plurality jfferent | evel s 402,
403, 404. Each level contaiqs -a nunber of X{-ofa es which may be the
sanme in each | evel whi y be f:g)r diff&-ert ypes of cgonpl ex article
on ™ N ™

I7A




each | evel. These slots are designated by reference nuneral s 405
t hrough 409. As can be seen fromthe cross- section in figure 32A through
t he carousel 401 showi ng one level 402 in an entirely | oaded state, the .

best .use is made of the available space. . The carousel 401 provides
a very efficient nethod of storage. A nunmber of cartridges 410 can be
st or ed. Figure 32B shows the - . - 56 -
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cross-section | ooking sideways into the carousel 401. The apparatus.is
showmn with a front panel 411. In actual inplenentation, the carousel 401
will be totally enclosed and the only access users will be allowed (not
servi.cing agents) will bé via slots 412 through 414 in the front panel 411.
The slots 412 to 414 may be of different shapes, depending upon the shape

of the article to be placed at a particular carousel 401 |evel. In
operation, an electric notor (not shown) will revolve the carousel 401 to a
desired enpty conpan 405 throJHﬁ3409 when a user has indicated by

means of the gents eN\{hat he wi shes to deposit a used article 410.

The user then i t used article through the entry points 412 to 414
in the front panel 41T\ S r~shape 1 dentification nmethods nay be used as .
in previous enmbodi nents accept reject articles. Further, should

t he user requirega new artiele,
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carousel 401 wll be revolved to allow an entry point 412 to 414 to
correspond with a storage conpartnent containing a new article.

The earousel is provided with noveable covers 420 to 421 which can be noved
axially along the outside of the carousel 401 to cover at |east two of the
| evel s 402 t hrough 404. Access can therefore be controlled such that a
user "can see only one slot at a tine. gsz23 Ceneral operation may be in
accordance with the overall operation described in relation to figures 1
and 2. It will be appreciated by persqgps skilled in the art that
“nunerous variations and/or nodifications be nade to the invention as
shown in the specific enbodi nents w t hout ing fromthe spirit or
scope of the invention as broadly describeq. hg present enbodi nents are,
therefore, to be considered in all respect i Il ustrative and not
restrictive.
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1. A systemfor

moni toring and controlling the
articles and the dispensing of new 5 articles,

apparatus for storlng
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used articles and dispensing new articles, conprising st orage space for
storing used and new articles, detection nmeans for detecting the
stor.age of a used article, di spensi ng neans for dispensing a new
article, and control 10 neans for nonitoring the storage of used articles
and for controlling the dispensing of new articles; and a naster
conttrol neans, the naster controd neans being connected to noni tor the

operation of the apparatus to determ when t he nunber of used
articles has reached a predeternined'@§3nunber such that the apparatus
requires servicing to renove used articles, and to determnine when the
nunmber of new articles has been reduced to a pre-determ ned nunber such
that the apparatus requres Servicing toAe repl eni shed Wi th new
articles. 20 2 A-systemH—eaeforgance—wth—ctarih 1} t he naster
control neans being [e e fromthe appardtus and being connected to
the control neans of |the| apparat us by conmuni cati on aps,
K
g2 N
Ry A ke

FIG 11 g‘
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3. A systemin accordance with claim?2, conprising a 25 plurality of
apparatus for storing used articles and di spensi ng new articles,
connected to the master control appar atus by comuni cati on neans.

4. A systemin accordance with claim1l1, 2 or 3, the control neans of

t he apparatus being operable to prevent a 30 new article being dispensed if
it will result in a pre- determ ned ratio between new articles that
have been’ 'di spensed and used articles that have been stored being
exceeded. 5. A systemin aq&&sdance with any one of the 35
precedi ng clains, the apparatus further conprising identification means
for identifying the user of the
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- 58- apparatus, and nenory means for nonitoring the nunber of

used articles stored and the nunber of used articles di spensed for the
i dentified user. 6. A systemin accordance with any one of the 5
precedi ng clains, the control neans being operable to prevent a new
article being dispensed if it will result in a pre-determned ratio

bet ween néw articles that have been di spensed and_used articles that
have been stored being exceedegglhzat he ijned rati o being
determ ned with 10 reference only to usedijarticles Htored and new articles

di spensed for the identified user.
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7. A systemin accordance with any one of the preceding clains, where
the detection neans includes .determ ning nmeans for assessing
pre-determned features of 15 the article to determine whether it is of an
approved type to be stored in the storage space. 8. A system
I n -accordance with claim?7, wherein the determ ni ng neans are arranged
to assess features of shape of the article. 20 9. A systemin
accordance with claim8, wherein th#/23 determ ning neans conprises a
physi cal receptacle that accurately reflects the physical shape of at

| east a por tfro . 10. A systemin
accordance with{cl 3 conprises opti cal
sensors. i1 of claims 7

to 10, wherein tjhe det er mi ni ng means
determ ni ng that| an i to be stored, to
prevent the artiicl ¢ ' -
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30 being stored and/or to produce an allarmcondition in the appar at us.

12. A systemin accordance with any one of clains 7 to 11, wherein the
control neans is responsive to the - determ ni ng neans determ ning that
an article 1s not of an 35 approved type to be stored, to prevent the
subsequent di spensing of a new article. '
-59-°
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13. A systemin accordance with any one of the precedi ng cl ai ns,
wherein the storage space conprises a plurality of separately
accessi bl e storage receptacl es, each storage receptacl e being arranged
to store a used 5 article or new article for dispensing. 14. A.
systemin accordance with claim 13, each storage receptacl e being
provided wi.th a door controllable by the control neans to enable or
prevent access to-the storage receptacle by a user. 10 15. A
systemin accordance w th any one ofsspfe precedi ng clains, the
apparatus bei ng adapted to store and di spense toner cartridges, inkjet
cartridges, copier toner cartridges, printer ribbons and the |like, as
t he new and used articles, t d articles being recyclable. 15
16. A nethod of recycling co rti S, conprising the steps of
providing a systemin acc ance i one of the preceding clains,
nonitoring the system o deternijne when tResappar at®¥® Fontains a
pre-determ ned '
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nunber of used articles, collecting the used articles for 20 recycling, and

replacing recycled articles in the apparatus to be di spensed as new
arti el es. 17. In an automated storage and di spensi ng appar at us,
a met hod of storing used conplex articles for recycling and di spensi ng

repl acenent conplex articles, conprising the 25 steps of, on actuation of a
control neans by a user ta I ndicate that a .used article is to be
stored, enabling a hNQn neans ft/2¥ ecei pt of the used article,
assessi ng pre- de peters of the used article by sensors
and/ or mechani cal Jm e_Whet her the used 30 article is of an

all owabl e type to tgﬁgfsed article in a storage
space if it is of ed; the further steps of,

on actuation d
requires a repl ace
stored by the user
if the ratio does

" to indicate that the user
g fhe rafj 6/ 35 of used articles

"ﬁ'speniﬁg;to t he user and,
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- 60- pre-determined limt, dispensing a replacenent article to t he

user: 18. A nethod in accordance with claim 17, the appar at us
bei ng adapted to store and di spense toner 5 cartridges, or inkjet
cartridges, or copier toner cartridges, or printer ribbons, as the new
and used articles, the used articles being recycl able.
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19. An apparatus for storing used articles and di spensi ng new articles,
conpsising storage space for 10 storing used and new articles, detection
neans for- detecting the storage of a used article, dispensing neans
for dispensing a new article, and control neans for nmoni toring the
storage of used articles and for controlling and di spensing of new
articles, the apparatus being 15 arranged to-be connected to a master
control neans which is . arranged to nonitor the operation of the
apparatus to determ ne when the Z?Fr of used articles has reached a
predet er mi ned nunbér such that the ag% atus requires servicing to
renove used articles, and to determ ne when 20 the nunber of new articles
has been reduced to a predet ermi ned nunber, such that the apparatus
requires servicing to be replenished with new articles.

256

24

\25'1

252

REPLACEMENT SHEET|
| 28 SEP 1994




ﬁﬁ?ﬂ 832

"f%

832
L=
\ua 20

=
\_‘82 l

. 19/23

FIG 25

220

@40

FIG 24

28 SEP 1996




20/23

F16 27




B

230




22/23

256

_ 258

- 2S3A

FIG 31

REPLACEMENT SHEET
28 SEP 199




7 N 1

]
.-‘.u-"'ﬁ!

HOl

410

FIG 32

REPLACEMENT SHEET
28 SEP 1996




Wo38534 1rs5

REPLACEMENT SHEETS SG
O Description : paged ..... to paged ....
74 Cl.sm {s)  :paged .M. to paged .. !
rawing(s) : paged ..... to paged ...

-57- —
7 Ll Abstract  :paged ... to paged.....
Claims DATE OF RECEIPT ... 2% ...
1. A system for monitoring and controlling the

storage of used articles and the dispensing of new

s articles, the system comprising:; an apparatus for storing
used articles and dispensing new articles, coﬁprising
storage space for sforing used and new articles, detection

means for detecting the storage of a used article,
dispensing means for dispensing a new article, and control

10 means for monitoring the storage of used articles and for
controlling the dlspen51ng of new articles; and a master
control means, the master control means being connected to
monitor the operation of the apparatus to determine when
the number of used articles has reached a predetermined

15 number such that the apparatus requires servicing to remove

used articles,

and to determine when the number of new

articles has been reduced to a pre-determined number such

that the apparatus requires servicing to be replenished

with new articles.

20 2. A systém in accordance with claim 1, the master

control means being remote from the apparatus and being
connected to the control means of the apparatus by

communication means.

3. A system in accordance with claim 2, comprising a

25 plurality of apparatus for storing used articles and

dispensing new articles,

apparatus by communication means.

connected to the master control

4. A system in accordance with claim 1, 2 or 3, the
control means of the apparatus being operable to prevent a
30 new article being dispensed if it will result in a pre~
determined ratio between new articles that have been

dispensed and used articles that have been stored being

exceeded.

5. A system in accordance with any one of the
35 preceding claims, the apparatus further comprising

identification means for identifying the user of the

N O O
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apparatus, and memory means for monitoring the number ofi
used articles stored and'the number of used articles
dispensed for the identified user.

6. A system in accordance with any one of the
preceding claims, the control means being operable to
prevent a new article being dispesnsed if it will result in
a pre-determined ratio between new articles that have been
dispensed and used articles that have been stored being
exceeded, the pre-determined ratio being determined with
reference only to used articles stored and new articles
dispensed for the identified user.

7. A system in accordance with any one of the
preceding claims, where the detection means includes
determining means for assessing pre-determined features of
the article to determine whether it is of an approved type
to be stored in the storage spacé.

8. A system in accordance with claim 7, wherein the
determining means are arranged to assess features of shape
of the article.

9. A system in accordance with claim 8, wherein the
determining means comprises a physical receptacle that
accurately reflects the physical shape of at least a
portion of the article to be stored.

10. A system in accordance with claim 7, wherein the
determining means comprises optical sensors.

11. A system in accordance with any one of claims 7
to 10, wherein the control means is responsive to the
determining means determining that an article is not of an
approved type to be stored, to prevent the article from
being stored and/or to produce an alarm conditian i e
apparatus.

12. A system in accordance with any one of claims 7
to 11, wherein the control means is responéive to the
determining means determining that an article is not of an

approved type to be stored, to prevent the subsequent

dispensing of a new article. REPLAiEE-ﬁ~
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13. A system in accordance with any one of the
preceding claims, wherein the storage space comprises a
plurality of separately acce;sible storage receptacles,
each storage receptacle being arranged to store a used
article or new article for dispensing.

14. A system in accordance with claim 13, each
storage receptacle being provided with a door controllable
by the control means to enable or prevent access to the
storage receptacle by a user.

15. A system in accordance with any one of the
preceding claims, the apparatus being adapted to store and
dispense toner cartridges, inkjet cartridges, copier toner
cartridges, printer ribbons and the like, as the new and
used articles, the used articles being recyclable.

16. A method of recycling complex articles,
comprising the steps of providing a system in accordance
with any one of the preceding claims, monitoring the system
to determine when the apparatus contains a pre-~determined
number of used articles, collecting the used articles for
recy¢ling, and replacing recycled articles in the apparatus
to be dispensed as new articles.

17. In an automated storage and dispensing apparatus,
a method of storing used complex articles for recycling and
dispensing replacement complex articles, comprising the
steps of, on actuation of a control means by a user to
indicate that a used article is to be stored, enabling a
reception means for receipt of the used article, assessing
pre-determined parameters of the used article by sensors
and/or mechanical means to determine whether the used
article is of an allowable type to be stored, and storing
the used article in a storage space if it is of an
allowable type to be stored; the further steps of, on
actuation of a control means by a user to indicate that the
user requires a replacement article, determining the ratio
of used articles stored by the user to replacement articles
dispensed to the user and, if the ratio does not eﬁaﬁﬁiﬁﬁ
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pre~determined limit, dispensing a replacement article to
the user. .
18. A method in accordance with claim 17, the

apparatus being adapted to store and dispense toner

5 cartridges, or inkjet cartridges, or copier toner
cartridges, or printer ribbons, as the new and used
articles, the used articles being recyclable.

13. An apparatus for storing used articles and

dispensing new articles, comprising storage space for

10 storing used and new articles, detection means for
detecting the storage of a used article, dispensing means
for dispensing a new article, and control means for
monitoring the storage of used articles and for controlling
-and dispensing of new articles, the apparatus being

1S arranged to be connected to a master control means which is
arranged to monitor the operation of the apparatus to
determine when the number of used articles has reached a
predetermined number such that the apparatus requires
servicing to remove used articles, and to determine when

20 the number of new articles has been reduced to a
predetermined number, such that the apparatus requires

servicing to be replenished with new articles.
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