-1- SYSTEM AND METHOD FOR REFURBI SHI NG DI G TAL CAMERAS
Field of the Invention This invention relates to a
recycl abl e, one-tine use, print on demand, digital
camera. More particularly, the invention relates to a
canmera exchange systemand to a nethod of exchangi ng
caneras of the type described. Background to the
I nvention One-tinme use canerlds, maki ng use of
conventional photographic film are becom ng
| NCSYSTEM ANIPRMIETHOD FOR REFURBISBUNG BRET AIN € AMIRAS,
exposes the filmin the canmera and returns the entire
camera to a processing centre to have the exposed

IR RURChSSfithn As far as the custoner is concerned,
%mnvm—rﬁ n that sense, a disposable canera. At
t he pMbisassning reletes teg ret:}'vmbiq, bma-iipe nenprirgdnidemand, digital
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ROEBd fRxcHaBEME batbras AR dk&ibe@r oposed the use of
printing technology in a digital camera for nore

upmar ket caneras and, in this regard, reference is
mﬁﬁ;o%g%@qnpmlbng US application nunber

y 10, 1998 and entitled "D gital
i nst aﬂne-tlme use ¢angrasarnelﬂm wiietolf cwrrmg@nplrpbo@mhg film, are
%%&Qﬁnghlcy e%f? ?gp%tl i yncitl)xgtgof& € cam%loantspgposes tHe film in

ried @itrenrcand ré!fhlas thepatiefcanames apmzmg eehtteno BV/elthSexposed
' d, _directed at the her .end_of the

is, as | n e

P AR BE RSSO ah eCRPae it 8. setgd o
Rigyp 8s2BleS@mPBYa O A@ BRBrodessindiiented) RN B tbrided BB tRddanfifa in
nunber 09/113,102 file July 10, 1998 and entitled "A

|dewr<&9sfond4t@pwalbﬁ Brogessed: Aiheicamera sasingrand reginias petscare,

gmﬁgr}‘g 4 ROL), the contents of which are also
spe I call y [ ncor porated herein by reference, a | ow
cost , Werkeve almrqmectiihg uscadf peiatieg eehnvlvigy @ 4 digital camera for
bel | eved t.hat thi sd O[}QIFSCOSI camera, i,fs_own
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gpisticatioh dintbet 0831 EBNO60MHed tulynTD, @998 mmtlam'mgta@ Hstahie

oht al ned, a camera exchan ystem gnd et hod ar
PERTRE RSty e BocTHBs g%‘ﬁé b §§E§n£"zf-ART01i the

contents of which are specifically incorporated herein by reference.

The type of camera proposed in 09/113,060 is, as indicated, directed at the
higher end of the market to compete with existing digital cameras.

We have also proposed, in our co-pending US application number 09/113,102
filed July 10, 1998 and entitled "A low cost disposable digital instant printing camera”
(Docket Number IR01), the contents of which are also specifically incorporated herein
by reference, a low cost, one-time use digital camera.

While it is believed that this low-cost camera, on its own, is of considerable
commercial value, due to the high quality and instant printing of images which can be

obtained, a camera exchange system and method are contemplated so that the camera
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of our co-pendi ng application nunber 09/113, 102 can
conpete in price with existing disposable,

phot ographic filmcaneras. ,Summary of the Invention
According to a first aspect of the invention, there is
provi ded a canera exchange system which includes a
plurality of one-tine use digital caneras, each canera
i ncluding an authenticati om-neans; and at | east one
refurbishing station for refurbishing used, returned
CHIRF @Spdiing afilcafdrSiintir 69 0BLTBRLE &ozﬁ;ﬁet@ﬁ%c@ {ith %klgtln g
returned cameras, the authentication neans of each
c,rhmsaévlmhqi@mmﬁhmgmwmt her or not said at |east one
refurbishing station is authorised to effect
refurbishing of said canera. Each canmera may retail at
a price of X currency units, each canera costing

aggrOX|na{§I¥ Y currency units to manufacture where Y
O n this specification the term

" cur r aR&tdidPtd a fiksSash&t BEthE B EK1RInOMEreaSproAddd a dameSS1,
Japanese Yenl OO, Italian Lire 1000, or the like. The
?}éh%ﬁ@%‘?ﬂ%?%@lué‘ts | east one col | ecti on depot where
a use a

Fof anPSE e oHE Rt vl Bl BRet kiR AR Ohn
GmﬂmmﬁGMbnmxmmgamdnufacturer for rece|V|ng t he used
caner om sai. d, at L1 ect] ot ach
Stat Sk e R e s St B it
GepIBishing! @niiLIbRS bSéuch BEsaiCRASLEIRIAMe s, Qﬁe StieltittFion means
canera to enable a refurbi shed canera to he re-sold at

Rt eachicpppaputheticatingakhethien ar gof spid pbleast prp eetRiFhiRs Hptiondy
8BRS Al erRtBhiAg Qﬁéaﬁgcaéler"? urrency units. The
refund may be apprOX|nater 25X and Z may be
a ppr okadrepmpiy may refgikat ahice obXsurralsy aitsierchivamera costing
\ a

SR SRR S o Bt Sl JHBE' 4 Bl RAREEXS
tspmﬁmtmx the tesmredreenby sdi€ds toi Hesindersteod aﬁiﬁ&ig£hw}$ie
r.enoved, a cycl.e [ .t i nternal conponents of
¢ WESSS@PE& t&%‘&ﬂﬁg?q(ﬁa’[ s Ege' chassi s which may be
i ns ermds btBh Onay if@ie af REY ©he Eolasdr@pal Wikke a user can return a

replenls ing of the |R50SG - 3-
used one of the cameras for a refund and a plurality of refurbishing stations operated

by a manufacturer for receiving the used cameras from said at least one collection
depot, each station being able to be authenticated by said used camera, to replenish the
consumables of said used camera to enable a refurbished camera to be re-sold at X
currency units, and the cost to said manufacture to refurbish the camera being Z
currency units. The refund may be approximately 0.25X and Z may be approximately
0.03X.

The consumables which are replenished may include ink, a supply of paper and
batteries of the power suppiy.

Also, at the time that the camera is refurbished, its outer casing may be
removed and recycied. All the internal components of the camera are supported on a

chassis which may be inserted into a new, recycled casing after replenishing of the
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consunmabl es and resetting of a picture counter of the
canera. A sleeve is placed about the re-cased canera.
A selling price of either one of a new and a

refurbi shed canera by the manufacturer may be
approximately 0.5X. It is envisaged that, for a return
for refund rate of approxinmately 90% of the caneras,
a total gross margin as a pes-centage of sales
exceeding 75%is achievable. To ensure that the | ow

CQAEuRAIRAS SRS S Phthf BuFRATHR QmRROTOGERBN Sadell | M
caneras, a cost to the user of each photo processed by

t #houtthate-casedgpbierd ess  than 0.05X if the user returns
a use I . Al ' spect
or 't e R Reg B il it SRV ALEL RN SRERTY
enahdngiragngerappoxinutdn05Kc| udes t he steps of:

providi.ng a plural .ty of ane-tinme usg digjtal r.as,
AR Y T R e G N Ao
ba4miésR, Plotal BRsCrRABMS alpeeBhtNde T s41683 dkchRithg 4981 2GAGRDRS
to be refurbi shed by repl enishnent of the consunables

to prdvicawre Gaifhploshogt wmees sampenwith dispesble ehetperaphic
Viiich &RfekhsOf co\?ﬁt:o glhef &Ewé%ggx nﬁé@%%@éessep %?Ellwgcha@g{a:%@ 5efL99

station at sai aisre
adbiarh@ 035X édhd weefefupnsta used cantErs for rfursk sai d canera.  The

th . i ncl ud deri.ng. .ef urhi shed.b
g R A iyt
Fatethdnging chilierad®hiol ¢heliys thestepsdsd: carryi ng out a test

routine after refurbishing to _determne if the o
r ef ur BIOYKIE aielity of sngsihae 4is digital ggiperpss g3ch cprgerp coainigg

t @8inRB18 whithUtloalRsbdaR RS &f tiBYant,0mati cal |y test
that the canera is operative. The nethod ma% i ncl ude

sel | i mycizme hetemad ngedamgras éq by tefupbished by repigniphoitrdthe y
| - a.60sting approximately Y

S e b e BBt 7, SPPecs than

0. 5X; awtbdntindinggviapmach b suid refwoned dasmerasf thatra refiurbéshirgesthtion at

SPRBL i SP BB SFO5 e o R AR e

The method may include rendering a camera refurbished by an unauthorised
refurbishing station inoperative. Further, the method may include carrying out a test
routine after refurbishing to determine if the refurbished camera is operative. The test
routine for testing a refurbished camera may automatically test that the camera is
operative.

The method may include

selling each camera at a retail price of approximately X currency units, each
camera costing approximately Y currency units to manufacture where Y is less than
0.5X;

refunding an amount for the return of a used camera; and

refurbishing each returned, used camera at a cost to a refurbisher of Z currency

units.
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-4- The nethod may incl ude refundi ng an anount of
approximately 0.25X for the return of a used canera
and Z may be approximately 0.03X. The nethod nay then
i ncl ude supplying refurbished caneras to a retailer at
a cost of approximately 0.5X currency units. Brief
Description of the Drawings . The invention is now
descri bed by way of exanple-#ith reference to the
acconmpanyi ng drawi ngs in which: Figure 1 shows a flow

chart mE nﬁﬂﬁamy%&mh@ﬂﬁﬂ(ﬁn@@&ﬁdﬁm pﬂﬁhﬁ&éiy 005X for the
exchangi ng caneras, in accordance with the invention;

Fiegn of pusef, e%merganwév@yaﬁm@illaﬁtaly%3éﬂm of the type of
e 74 AT S AR i

axseofhbprogifnatdhe 0.6 werrenoyfuni®. gur e 2; Fi gure 4 shovvs a

t hree di nensi onal, exploded view of the insertion of a
supply of print nedia and a power supply in the

cgﬂarpes&q?ﬂ,@mﬁém-ﬁi‘,ﬁgg ng thereof; Fi gure 5 shows the
re-asse a chassl s of the canera after

i nst aﬂ“hamvetﬁwaﬂs Qv dessripsd| by Vi of exampletih seferense fother
SIPRhYanyinb Adwind i5 BANA; @ three dimensional view of the

insertion of a platen formng part of the camera;
Fi g ur Bighreshdhaws & iflewi dbett af 4 eamenmexsharieh eystam, asd metibeé of

CHE g ol Bal P REL i GRBRNY O the camera

gur a rear shell of the
casi ngxgafezmobvbetlfreemtneﬁdi@ial viewlof hergeDfichiherstalat es a
Si nt?I e authentication chip data protocol; and Figure
strates a dual authentication chip data

pr ot ofRre 3 Bk hiRee m}%ﬁsﬁénﬁl le@Ro@d e oAk BBSidge

Referring initiall oFlgurelof t he draw ngs, a
fasTH the eameza figHa2; exchange system or a net hod of

xSRI SBUPE B kil LRSS Ly S
i et roedia anda gogwer euppty, in HHREOmSE during refurbishing thereof;

Figure 5 shows the re-assembly of a chassis of the camera after installation of
the supply of print media and power supply; |

Figure 6 shows a three dimensional view of the insertion of a platen forming
part of the camera;

Figure 7 shows the installation of the re-assembled chassis in a front shell of a
casing of the camera;

Figure 8 shows the mounting of a rear shell of the casing on to the front shell;

Figure 9 illustrates a single authentication chip data protocol; and

Figure 10 illustrates a dual authentication chip data protocol.

Detailed Description of the Drawings

Referring initially to Figure 1 of the drawings, a flow chart of a camera
exchange system or a method of exchanging cameras is illustrated and is designated

generally by the reference numeral 10. The camera in question is a low cost,
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-5- recyclable, one-tine_use,_print _on demand, digital . .

canera 12 (Figure 2) and will be described in greater
detail below. In the exchange system old caneras are
coll ected, as shown at step 14 at collection depots.
By "ol d caneras" is nmeant a canera which has been used
by a user to take a predeterm ned nunber of pictures.
As indicated, the canmera 12-3-s a digital, instant
printing canera. Typically, the canera 12 has a supply
Oecyldbl, ofsth &ushBprirlTiofl UbBarfl) dightflcatBallh '(Flgur%\!»!?ﬁﬁcb’wﬂl'b\ée
pi ctures to be prlnted For ease of reference, and
Aeeoribgd Hegreatpridetad bslp@it i onal canera technol ogy, these
Dl CL U Ee Bl BT LB SNE R AScoIBHBESUUES o Rep 14 a
accor ance Wt ‘canera exchange §ys the
icollection@apotaa canera 12, when neM/has a nanufacturlng
cost aqf urrency units. For .e expl.anation, .the
cor r efley SRS dme bR e Posn SR B e R ke
Ciﬁéde@dimm@& niHB&E B0 bichuddse s ikdicated B @&ﬁ&h P i HMi Qﬁi tingddnt
the canera is estimated to be sI| tly less t
privtiogcarae. Topinaly.the eamern Brhay 2 s‘mlx ?fé’@é@ie‘é‘ﬁ 16£F igge
%ﬁ r bl 5 'fﬁ@g c¥uresato% ht@% Bkt ?efér@l‘(&ain% in t hat

e manuf act uring cost o a canera Is i n the
raggprdance it Qom@ntiddelcapmretecmomey thasppiciuest will be e¢farkddgo gs
by the manufacturer at a cost of approximtely $10.00
%@?¥hﬁ the return to the manufacturer, in respect of
Rlew Bﬁeréecﬁh rdance With lthdxantefa elfxblgngé @@Lenﬂff tmﬁtlﬂnnﬂn ,2amera 12,

so, the canera is retailed by the retail er at a .cost
Jrheg 3eW ies 2 PRRHAGHINE COShAL Y USngyRaith i epredd explpatign. dhe

QS Ank @E@Hﬁltlﬂs?dés&uﬂﬁ%h Wil 86ttt Ut diflar A d (R&kAtGRed GROL
where a refund of $5.00 is nade to the pérson

rreatnufaqtuﬁgg egsbolthereamera inestimatediglbe shzlﬁlef leSﬁ dan§ip.geandy
t
b ane?ﬁﬂ%gw d the %ﬁm%@’abc!: ?%9.50, %‘Fe@itﬁxali v, ¥ %os‘?iﬁg g%ag};ost% ore\iregls

tto the con
amuﬂhenmmﬁenumgc$®oﬁ@mhth&xequaﬂesqahmmﬁﬁ4BXactIy to

the pgesent cost of d hoto t ken
st ngNEY SOHTBRET SftaliSd FHRLEREY e Rispl el A Dot
tapprogiaiedlps Ioooot%ehat memmto theafdrficiiger] 1 rédpectlo€hdin d
and the. os hot o, the consuner, effectively,
65‘?1%3?@"1 {1"1’11? aﬁde“?fr?é’t’%?ﬁ)tyﬁrrl nting camera at a price

siml ﬁfsottﬁe tehika Rrerfildl b%rﬁl?e%%ﬁh@r at 2065t bf §99.065 &Vhen the
conventional filmcanera and the cost of each I mage

camenn f d bag ke iisedhibe didgirusad comenarla iseturredde thervellepsior depot
%Jh@?era RBftmb Q%S&f is made to the person returning the camera. As a result, the

net price to the consumer is $15.00. For a twenty five exposure camera 12, the cost to

the consumer for each photo is of the order of $0.60. This equates almost exactly to
the present cost of a developed, printed photo taken using a conventional film camera.
Due to the cost of the camera to the consumer, factoring in the refund, and the
cost per photo, the consumer, effectively, obtains a digital, instant printing camera at a
price similar to that of a disposable, one-time use conventional film camera and the
cost of each image or exposure of the digital camera 12 is of the same order as that of

the conventional camera.
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t he conventional canera. IR50-SG -6- It wll of

course, be appreciated that due to the fact that the
canmera 12 is a digital canera, it is not necessary for
the camera 12 to be returned for processing.
Accordingly, an incentive needs to be given for the
used caneras 12 to be returned; hence the refund. It
is felt that, should adult censunmers not bother to
return the canmeras, it is still likely that children
or | ovg WiiC 8f&ufR nﬁéeaiaﬁre@lfateh Hiat GEOMIUIRY fhdt thabedl EmERtghda
the cameras to obtain the refund. Wien the used canera
1digital cpmengy i isot nesessaryfer the eamara 13 tethgrefind §r aragessing.

f |
r BP0 ipehld el 8 0 AT e S U OB
nheneé detrefimd. Iofs felethlar khomlﬂ &dyltaommersamomotha t@eturn the
foll ows; qeess Cost neters x
Rt l%slef 2t gl orlg negie HegRio G STTDE 2x
1W§M3&mlth§ca§grag%oﬁggy@@ﬁngol ded outer front shell
$0. 02 Recycl ed nol ded outer back shell $0.02 Paper
c amer 3Vh ussd cgnaa 1 AixTeEcd dhe eamesa 1 hig refcdbished ‘S‘é‘al ed

b
DBt 0 Beuhod CRIAPRRC focReueq TR Reined LR R RE
Tr ans [Jbe ep$0xidEte chgitta memmmrei’héreﬁnhlslﬁlag 8 ganagra 12 is as

syﬁgl ies such a refurbished canera to the retailer at
a’sPiTar whol esal e cost to anew canera, i.e. US$10.00

SO t haefillPRrOfImBc¥Rr gin to the manuf achsr er on

refild—is of the order of 1JS$Q 33
3.75 meters x 100mm coated paper $0.20
Ink (8ml each CMY) $0.06
2x 1.5V AA cells $0.20
Recycled molded outer front shell $0.02
Recycled molded outer back shell $0.02
Paper camera label $0.005
Automated retesting $0.05
Sealed plastic bag $0.005
Cardboard box $0.005
Automated packing $0.005
Manual sorting and handling $0.05
Transport $0.05
Total $0.670

The manufacturer supplies such a refurbished camera to the retailer at a similar
wholesale cost to a new camera, i.e. US$10.00 so that the gross margin to the
manufacturer on refill is of the order of US$9.33.

Further, it is envisaged that, in due course, the ratio of used cameras which are
recycled and returned into the market to new cameras ﬁll be of the order of 9:1
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Further, it is envisaged that, in due course, the

rati o of used caneras which are recycled and returned
into the market to new caneras will be of the order of
9:1 3RSO SG -7- assum ng an estimated canera
return-for-refund rate of 90% Should this figure be
obtained, it is estimated that the total gross margin
as a percentage of sales whi-zh the manufacturer wll
achieve will be in the order of 77% Due to this rate

Ofssurfihg b estinfi@edVdieAS S mIBE SdfurfdtBie WE 80N E Khé1@ tiid fi &R be
retail price pressure and naintain profitability. An

| ehtainedsitisrytimated Kisk fhsdotplsaress aargin g 4 parcqpiaga of yeips which the
TR GAR I AEhi ge%dﬂlgﬁ?%hté%}‘dep gr frohower retail price

than non-printin [ caneras.” Wth reference to
Fi gur &me B the rBteof renire, the Biwinegrsmode] ban wedatishe signifipdnt mtailo f

the refur br{ﬁishi.n%. of%{%htieé.carrera w || be described

FRSICE BUGSHEE 1 anLpERL iy (r e 1. The camera 12 has a
casi N@nlSerdiee dopclediordis iad Bigitaeinting Snidd can bepoviabe! |
or |id 25. The,casil?]gsl& E%ls g?ilgoa%ed paper iﬁgeve 24
dwveeRAYgvE el Bricqfh nonEintipe digitp femR@s, in a
convegy; : SERE, : - A r@%

26, aﬁw’fh%g%%eﬁ‘g@ eﬁ%HeSZiS%ggnd an(irg‘gl}(1 %’E ﬁgﬁd‘%a [ nggfjﬁg
refortashi@of thecames widlbeclesaniedfollpwingdhewssters of Pigutehle

casing, 18 is ved.(s 2 in K aure ). 1 AS

CrT e 2o Pt [P R LR gtk 2bbaa Sfear st o
tHde22c adie rapidgBl &ae a se4éd paper slde@€ 34 boveting@i thajik @art thereof,

renmpl ded, as illustrated at 36 f orm pew ells 20
& %fzmc?r@ﬂ%moaaﬁ%h@nfge F%?e%h%g%eﬁm%ﬁwﬁf&%wa%ens
03%hd an I&pbase"haeh: bedped, a chassis 38 of the camera
is exposed. The chassis 38 carries all internal

c onpohiethe recyling REthe sarpera 12.4be cagingd Bds 1gaoued (sigp 32 in Figure

SGEL bkd faqt: (o10) %), .
A5 SLRKL 0 804 RGO RANEI 4 5° R Ryi g l £
redfyelingzud tace ratnolded, a¥ Hbssatphaty36¢é fopminew shrelth 29 ahé 22 of fha
t he ffgrlm of e roll of coated paper carried on a
3V Eﬁfmql?erm?ra'be appreci ated that, once the
t went @ndd thecaigAS haEbeech adtBovied e thassbds, of dld cainlbAtis ¥pobed.
rﬁz‘% nin the used capera 12 is_the forner 40.

; An end
sig 38 cogies hlintepgl equapopents eh e sanery K5 ampqre flﬁ@ﬁeed

{aedcRBlior'eF théde BEMPRIERY SeferehB is AT RS ouft o- S application
batteries 44 for the canera 12 therein tpo render 't he

anpber094113 d @Apderred to above.

The supply of print media 16 is in the form of a roll of coated paper carried on
a former 40. It will be appreciated that, once the twenty-five exposures have been
made, all that vﬁll remain in the used camera 12 is the former 40. An end member 42
of the chassis is removed to enable the former 40 to be removed. The former 40
houses batteries 44 for the camera 12 therein to render the camera 12 compact.
Accordingly, when the end member 42 of the chassis 38 has been removed, access can
be gained to the used batteries 44 which are replaced by fresh batteries.

Hence, once the end memBer 42 has been removed and the former 40 and

batteries 44 of the old camera 12 have been removed, a new print media supply 16 and
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Accordingly, when the end nenber 42 of the chassis 38
has been renoved, access can be gained to the used
batteries 44 which are replaced by fresh batteries.
Hence, once the end nmenber 42 has been renoved and the
former 40 and batteries 44 of the old camera 12 have
been renoved, a new print nedia supply 16 and | R50-SG
-8- batteries 44 are | oaded-&n to the chassis 38 and
are retained in position by the end nenber 42. This

I 521SHRWA aftl 1o&le@ Bn ASthe BhAshig 98 Endlare Tdi8n&NA$SifonIs the end
supports an ink cartridge 48 thereon. An expl oded view
gnhembes 42, 'ﬁklseseahgwnag@em%méﬁmm in greater detail in

F
over ThSstss SERBRA AR cl el PncRBE Kh LRI ofghe

Thlecqtridge 4hsabowicini gredb dietail dn F@mjeé&tof thedrpeings. SThe itk ade

FRERIShleb kT ST O 0P R BHGP r 1E PR

Rth ik at»&ngae(Mehﬁa i9d trade rﬁdrmef Sﬂ‘veﬂfrbdkt RERALIAPHASGitAH.
beneath the print head chip 52, in use. The cartridge

Ahefript hrad chin 8P isrerhotovidiner prasiiith paat hﬁm @121 nmiSS@@e (&jm #a
%ng& oEngﬁ‘ﬁl[i &ﬁ%&lwégssﬁggﬁ%%néng%ﬁ carri es aédl f ?er gﬂt

co Ih or Thmdaartnﬂ{ger fg fm’t??r ilt}ctla_ies f ai();#e.r mmgcr :iﬁ;l wkrl]m]il mgtes g:th Lﬂg
RS it e Binlhlen P8 4B0KE Pien SR SHIGRE G

Zsﬁﬁii& & d@frenbolaritk ﬁﬁrem’k @ﬁtﬁﬁﬁﬁlﬂ Vcﬂbryhpnrﬁlgg ﬁztﬁ)i be dchieved by the
a| in venment nk wmwthin the chanbers 56, 58
nP ﬂﬁ 5%n§a‘ekaﬂ%ﬁﬂ%g 56f 58 #nd G0 iopses @ dagpImg geans in the form

|o§§¥§dn§5 B2, %3 20086 'rQ@%ctR'QlydﬁEfeﬁlel@r Baﬂﬁ‘ﬂlﬁg RoverddAESBnk within

0 70 are exposed by renoval of a seal 72 when
it GCF @9§6&§m@5ﬂef| Il the chanmbers 56, 58 and 60.

AC C or % @&i *)Gall Bé’of tﬁ% l:irl}ﬁrt %q}ag Bﬁ%ﬁ Eﬁg 5;?%1}:%2 7% rﬁg%ngg th;:ge:in.

EBhe:h: qpemn@ m@émw hyfrémaval oﬁai ehl Towhen it i desired of refili ¢he

EREREL 2, S8 hod o, Mtniisn £ Rl s So. 5 B g 74
heremaedl. VIR plug #hRs GhesPieigs 76, ERBGROIETE dbses aﬁm Bet port
received in the chanber 58 and yellow ink ma

teens afdhe chamberg Sep8 78 O eéccor@aal@ ipl s chprgad i easleof thy
AR, hay @xdaﬁﬁ@ FRALE ¥%{'e'3610§wn'tﬁg(oha¥r$€rﬁ qu%e?lf’a ih®

repl aced and new seal is applied to cover

o e pegsivadin tfrhdlamérfmf 3 andgyelddw irkanayriie received inlgpe chamber 60.
&gg\ﬁle %ﬁa:f?t;e??SGZ%S | (%:d BNE gee:lﬂ C%El‘gg(i]&lth new ink, the plug 74 is

replaced and a new seal 72 is applied to cover the openings 70.

The refilling of the ink cartridge is shown at step 78 in Figure 1 of the
drawings. The replenished camera, without the case, is then ready for testing (step 80
in Figure 1).

The caseless camera, as shown in Figure 5 of the drawings, is then tested by
the automatic test routine. In particular, the camera is tested to ensure paper feed and
ink flow. Most importantly, the camera is tested to ensure that it has been replenished

by an authorised refilling station to ensure that a camera of the required quality is put
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draw ngs. The repl eni shed canmera, w thout the case, is
then ready for testing (step 80 in Figure 1). The
casel ess canera, as shown in Figure 5 of the draw ngs,
is then tested by the automatic test routine. In
particular, the canera is tested to ensure paper feed
and ink flow. Most inportantly, the canera is tested
to ensure that it has been replenished by an
authorised refilling station to ensure that a canera
Obn {ohtBe medtel. @€ chHah iddfudeSardiniage ploadisity cilp 82NP4rPotthe
market. The canera includes an i mage processing chip
gimagparocessing chig 82ibanie ayhentisaticnggog i gorgginethiherefpavhich

a .

R &R A RASRD G Y AR OREEh B Wil 1. Should
atht ohip 82 dctefnsihethaBilie rafurbishing etatign is Shothodised, tie obip §2 @Riers
dﬁ;er 'nggthat t.he r%furbishing station is

u Sﬁfij%’fs FPAHBRTA®82 renders the refurbished

caner ght pApef thé invae pldtessih@lchip® Wiiéh ihfags (R REREELNEN

chip 82 which includes the authentication Efrqgran1is
PIPEARHS trawyemorye Thy Bash memesy i used taslete 2 édiore a
128 RfilatioR U5 € iR Vi@R 'gxesecrﬂ}x thal? _EtQ}’dth 6BehB L@ RS ication
security than storage o he authentication code In
RONE &sROM/asrewrssregginewing ngn canadsesseatiadlydmpessiblea | The flash

i bl e, £l : | | et el d b
et P SR R s e o

timpessiblamtextisdt Mging SGRfing grobe alictostoeds @8 elofam betims. The

el ectron beaps. The authentication code is store

9 e&iﬁ?ﬂﬁ%ﬁ%ﬁ?ﬁﬂﬁ? inc P PR Vs TREYAUTE oAb Ve phrfesh

bits e Quifed GoH the sl Akicdtog pRjsbReNbit which MKPHRGESRgraming

bit which |ocks out re-progranm ng of the

afthrerithentication cadsdad ahif vaidbiindigiesdhat itheoiamaradiss berarefilied
r ilL.led by an authenticated refil

s?atﬁgﬁgﬁgﬁgggﬁgggégké used by a central processing

uni t @histdhte acthiispd BPa tentref freessingumitrof piesdhip 32 to effect

aut henti cation. of the fill station. The

0B PR Bt SRE TR cat es Wi th the chip 82

vi a a]:flié aﬁlﬁbafhiéhtijoﬁ islaﬁ(n:c &@z&hur?éﬁés@ﬂt}gh@tm% 8% Wi%é@)stanﬂard joint

interface. This interface also is_provide or. t he,

t1e £5teg BBl TN m%fr e SOiEteRASe Alv0ds pawided for thedeingy

8htdel €d With quality print nmedia and ink at a

properly authorised refill station, the camera 12

aut hehe pesatedhatithrecamefas are aplymefiled with guatity print media and ink at

a properly authorised refill station, the camera 12 authenticates the refill station rather

than vice versa. The secure protocol is communicated to the refill station during the
automated test procedure via the interface when the new ink is inserted into the
cartridge 48.
Authentication

Existing solutions to the problem of authenticating consumables have typically
relied on physical patents on packaging. However this does not stop home refill
operations or clone manufacture in countries with weak industrial property protection.

Consequently a much higher level of protection is required. It is not enough to
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than vice versa. The secure protocol is._comunicated ..

to the refill station during the automated test
procedure via the interface when the newink is
inserted into the cartridge 48. Authentication

Exi sting solutions to the problem of authenticating
consumabl es have typically relied on physical patents
on packagi ng. However this does not stop hone refil
operations or clone manufacture in countries wth weak

| FHEAES hidk AlthRFi GRS tetHOH Ma Sl sb@Bt, relHRUSIEARERS- bi¥bwdedirey
hi gher | evel of protection is reqU|red It is not

enefberhtheidas peisen scrginizsd by seraritiPXacrsh STy tens ek Abd
t t

NBkeah®s BEPEA brovk Bl B AR AN PR SR Nemorc used
eomt}ular plSeesLare e:gan@jesmm desigh sasecy bletsstthp ehlsexamhgq afdlie

i B i P SR o S e

dﬁ‘éﬂl B8O e ompati@thall fgloviel BE b de‘slgb[ ptibf:e&.hﬂle solution is
security. Both securltyﬂwgstens wer e broken b

demvavifciauthanticaiomay meaxs thadhave vitkteod thesrruties ‘efy@f‘é‘?ﬁsi A
Jﬁﬁlb‘ép g&ﬁs Ratah 8L Lues AR RBRs Qaﬁérgf@atmnomy uEQ e

utio provi de aut hentication by neans
hsammtmﬂngdsibct atmbi;elwdtscnyecb ising omownshehgyiom mrﬂiernemway
c h o
qg trﬁ@ oltoccgt i%al%ﬁ CV@ O%the s IJ;,elécu %%Qt I%% né)éats% are
mugdmﬂﬁh Yy Aletke p:rohedl,s r¢1§s bm g tkaammehmengﬁ @.elthe thallengedsv

Y. or all cols cur f the chene
V@%?rsee wtan@e@i éﬁﬁpows{a seqiey: The
tdﬁﬁldﬁ%@in%l%ssa Iraﬁdldm SimBer kb MRt é{r@rrdb%ﬁrer Qdm hbﬁiégaﬁle(tb gther
the C aIIenge is different each tine), where the

et awbsereent entifssten ahuo pieiocels aregresernted for
%?eéfﬁﬁ%%ﬁe%éﬁ% SRR TR SO AffRhiication.
iAithongiaﬂlb pmtwbb i ffex irs the smopberttt Auvthenti¢atipe &hips mequiFgbior the
oco s are nte f Pr sence I
i Fh G i AT st Sty Bitfotboe? 8 S Tp i Genpn
/ﬁrétb@ﬂkg\lmlltmk Wlmteitﬁ@ ofe Of Mo&ihxpsnwhzkeoﬂiw Ijlittﬂdicodsf only work with

Aut hent i atlon s re ed for aut hentj cati on
e cRiEs, Wheghes ppe paion Hﬁé‘Fﬁ‘fSE‘E&Qthﬁ‘é is still

GapsAROtR ma@ﬁﬂ'gtﬂ% Jﬁﬂwﬁﬁ&h@ﬁ Qbsigd. | | work with either

one or tmo chi ps, while other protocols only work with
Heele PHEEHEY one chip or two Authentication

S I .

%ﬁ?lnoaﬂ{ (ﬁle %ﬁlfeﬁa i hl@h?l I at?ﬁ% gg“l%%glé ‘gdr tl!\e auftRERQASA BlofochPh single

chip (referred to as ChipA) is responsible for proving to a system (referred to as

System) that it is authentic. At the start of the protocol, System is unsure of ChipA’s
authenticity. System undertakes a challenge-response protocol with ChipA, and thus
determines ChipA’s authenticity. In all protocols the authenticity of the consumable is
directly based on the authenticity of the chip, i.e. if ChipA. is considered authentic,
then the consumable is considered authentic. The data flow can be seen in Fig. 9. In
single chip authentication protocols, System can be software, hardware or a

combination of both. It is important to note that System is considered insecure — it can

IR50-SG



Singl e Chip Authentication Wen _only. one

Authentication chip 53 is used for the authentication

protocol, a single chip (referred to as ChipA) is
responsi bIe for proving to a system (referred to as
Systenm) that it is authentic. At the start of the
protocol, Systemis unsure of ChipA's authenticity.
Syst em undert akes a chal | engg=response protocol with
Chi pA, and thus determnes ChipA's authenticity. In
abd eaBilPlePGH gfn'%@reéﬂﬂ' BeRaliedr! Hthef byl REmARNSHERBMEof b°y
directly based on the aut henticity of the chip, i1.é

i $xagiiflipgciroyito Aystate isowt specialinengineeret febe sehie anitselfrabl e

[ o ?néhl %ruﬁ%n&% (r)rnentl c. The data flow can be seen in
chi p aut hentication protocol s,

Stylsiﬂeﬁpmmemm&ﬁtmleauohﬂmbmemqmra as vl maig @0. »of

ot ortant to note_that
c%?&?? ehip @afserrﬁ%ng ipA) i rearrmhl?@apeengﬂa SYemeaeprf to
f%\ﬁﬁR%%) endit r@ﬁr}eﬁn@y«sqﬁn%r hRGKBEnBISTGbdY Sotatnkag

examning circuitry. Systemi s not
stgse of am&ghmemm Ghip frefeed toras GmpT)t deliéuble gbinibl e

C Q1 I n_aoth
SRR BEBLEtS S RR S DL E BB o
AlowivegCRipT Immst ter ae;ﬂf;zmbﬁdamloenasmﬁh mxp) I SnfeqB@ocuts cblupT

for, pr tfo as refer a
| R Y b e RS, Wit ofhsr Y pof ChipA Ve
p{lg&e&snte,%yﬁgu@mkes use of a trust ed Aut hentication
Chlp (referred to as Chi pT) . In doubl e chip
espnge ODnlyt Authentieation S gdata) be software,
r%"f&**% G %E‘?‘r%nﬁ?r%% %*Mr EHEEN ool Pl
Ghé presenanef tli}hApthelttmeoxtcrh@ S”arzﬁéthpughehmamhsmtica@am@ép can
while in other i pT_an differen
abtafh e R Fafon i e P B R FoER i ot be
(doﬁﬁe@etr @cﬁb alrero @ait@dolsl'_aﬁé pﬂ'ekﬁnﬁedl EM&icolOIf reGuires QMatieBtication
heng re o‘; gnc,ern d about alldat a}g
8]r2 taRPe ATPRERDEE BHng Fithen Bf%é“ ARHCAR HAPS.
tﬁ}&oéﬂthentl cation Chip can contain state
informati on, the transm ssion of that state

iBiptepatd tis dfoubinthip pretocldtwa dpipriispiian Clupy arereqyifgsl). Each
K[‘Rr% G Rn &Bﬁﬁr%ﬁee@%@{ngtvgﬁ% 1 requires 2
I pSs, I

enticatl otocol 2 can be
|n'pKeKey1foeHK[lX<Jngstebtdamt. 1 or 2 Authentication Chips.

Proto
O{l 8urren random number. Does not have to be secret, but must be seeded with a

different initial value for each chip instance. Changes with each invocation of
the Random function.
Each Authentication Chip contains the following logical functions:
Randomf[]Returns R, and advances R to next in sequence.
FiX} Returns Fx[X], the result of applying a one-way function F to X based
upon the secret key K.
The protocol is as follows:

System requests Random([] from ChipT;
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Protocol 1 is a double chip protocol (two

Aut henti cation Chips are required).. Each

Aut hentication Chip contains the follow ng val ues: K
Key for FK[X]. Miust be secret. R Current random
nunber. Does not have to be secret, but nust be seeded
wth a different initial value for each chip

i nstance. Changes wi th eachi2-nvocation of the Random
function. Each Authentication Chip contains the

f ol £RWrAGuhORILE§stdpincti ons:  Randonf] Returns R, and
advances R to next I'n sequence. F[X] Returns FK[X],

t heSystssutequests Feuiptopt bagh §hipfi@ndehipfunction F to X based
upo e.secre The protocol is as follows:
Sys?lgpn{qrr%uarﬂse LR]Ea‘y’?ﬂsoer%] from Chi pT; | R50SG -12-

Chi pHipAettumB B R} 0 Sgytehen System requests F[R] from

LBl B A

Wi t h GKAL Binot, 'tlfen 1§E&sﬂ%@hnvaﬁchen ChipAis
consi dered val |d If not, then Chi pA is considered

i The dptedlowTias belseea it Figul 69ahhersysteapdpes potitiaye toxgmprefind

B FILS08S 10 RN R OLEREAA S b Rsag ety b
@he phedlle System thanfore doeen@ysquamticieye The Ecuhugsf Puwtocol 1
eqU| re he _key. The security of Protocol 1 Ilies in
10 “ptW S The security of F[X]. Only Authentication
chipg s@&ﬁlmﬂnxp ©nSeLitbintikAYn chps @nidhe gecret le@t ScCAARthing
produce an F[X] froman X that matches_th

gener dibemippodgcs s iblom Ap b mades BA F@ﬂlgﬁn%%?ed( ot teepted
must ek DeH dhﬁp 531%ip Hmtﬁsea&th&ngener ated by all

Aut hent1 cation chips nmus | arge and non-
det Brerdomaitdf & genfratedby dbmthwtlgatlon chiphmpsitbe dargnand ppn-

PR H Bh  KB bD A B B

t he cthenéere is no need for a clone manufacturer to crack the key. Instead, the clone

manufacturer could incorporate a ROM in their chip that had a record of all of .
the responses from a genuine chip to the codes sent by the system. The Random
function does not strictly have to be in the Authentication Chip, since System
can potentially generate the same random number sequence. However it
simplifies the design of System and ensures the security of the random number
generator will be the same for all implementations that use the Authentication
Chip, reducing possible error in systém implementation.
Protocol 1 has several advantages:

K is not revealed during the authentication process

Given X, a clone chip cannot generate Fx[X] without K or access to a real
Authentication Chip.

System is easy to design, especially in low cost systems such as ink-jet printers, as
no encryption or decryption is required by System itself.

A wide range of keyed one-way functions exists, including symmetric cryptography,
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manuf acturer could incorporate a ROMin their chip

that had a record of all of the responses froma
genui ne chip to the codes sent by the system The
Random function does not strictly have to be in the
Aut hentication Chip, since System can potentially
generate the sanme random nunber sequence. However it
simplifies the design of Systiem and ensures the
security of the random nunber generator will be the

sane f@hdaal ﬁudaﬁépke%[{&ﬁksahdd}ﬁésségéﬁﬁthéiﬁn@atioﬁ%odes _
Aut henti cation Chip, reduci ng possi ble error in

sy s t@eraygastietstrequitg fewepee lareeafigrdo wesifiethap asymmetric
advant %%ém is not reveal ed during the

aut henttca 3’n process G ven X, a clone chip cannot
gen&eatrekdylsizK]for Mehaiuine Krag funataadoss tad haverte e as large as for an

Sopeo svierh argh B SRSy ERepaniEae o2 R il provic

pri nt efppropAste sé&ﬁn@'ﬂ@[)(ﬁ)lsla%mﬁktﬂ@%ﬁy&w@iabme findtirequi r ed
bl\g/l Systemitself. A wi de range of keyed one-way
AVEY

Yeb Fhsreeaxe roBlens yeth faip ﬁ{?t@ylfmet r i ¢ cryptography,
| RS gt' 1§§ascek§b15 %1&1% q iz cksﬁig Jﬁikq.h eir own
unctl ns req

aut hent'i cation co e- way ewer
gat es astctnageaeretashczscn Rs amiaobsélye tlhantpaislxrmédrlto ﬁnd the key, an

al gorith . Secure e f eyed .ane- .
Funct | Sricaze e cerV e pdt Byl e Rl GeopE Y Moo mutipt
asy nMreAsthentiCatioh khigs dea by teaiegerpatdmm A m ni nrum of 128
bits can_ provide approPrl ate security if

sy MSPTICES P it B A eFTRFY SRR Fan e sPwpid. The
p robl epghd dr Qel&é%g a %5&1]&? @bpendid onl the AYFHHER bERE Bsell Lertain

chosen text attac tacker can plug the chip into

their Wewy@qfemglgm@ﬂ@l chosen Rs, and observe the
out YL eholdd o %yetd%]gg: tbvﬁ?fu%&%n% figeis 1é‘ﬁbn-tﬂ(zitaﬁ§1§£5 reﬁﬂfge

al so search or an generate a specl
F[l\/] shcmsmgniubtqmteatprémﬁmntl cat| on chi ps can be

sted I.n endi ng_.an _the one unctia
iR P o o BB T seea ! B Pitaiber

ort) c;hwec tﬂml@beqs}%rabwf ge prAds-temidbe dal g kéd MninhrifiRe
used. Certain s are weak for atgl ven_al gorithm
ChipA had seen it. It wou d be even more preferable if a man-in-thé-middle didn’t see
M at all.
If F is symmetric encryption, because of the key size needed for adequate security, the
chips could not be exported from the USA since they could be used as strong encryption
devices.
If Protocol 1 is implemented with F as an asymmetric encryption algorithm, there is
no advantage over the symmetric case — the keys needs to be longer and the
encryption algorithm is more expensive in silicon. Protocol 1 must be implemented
with 2 Authentication Chips in order to keep the key secure. This means that each

System requires an Authentication Chip and each consumable requires an

Authentication Chip.
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The choice of the keyed one-way functions itself is
non-trivial. Sonme require |icensing due to patent
protection. A man-in-the m ddl e could take action on a
pl ai nt ext nmessage M before passing it on to ChipA -
it would be preferable if the man-in-the-mddle did
not see Muntil after ChipA had seen it. It would be
even nore preferable if a mam-in-the-mddle didn't see
Mat all. If Fis symetric encryption, because of the
key  sipgfer s & shfily 26l96walifl HB&W jlitken 86 13). 7% normal
could ngetr’ be expo}?l{}éd fromthe US,&j Si nce@sﬁgﬁ ?:oul.d be
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ol s R S 6 o REsRe s o BB e 3¢ hich
Okf38cs rilcHeE BRe febtR Ol @F arb &UiRe colitted 96B@E thd)@ittigspRration to
System requires an Authentication Chip and each
castyauaedlhyl GOURtELRN 9%€s an  Aut hentication Chip. |R50-SG
-14- f t he ' t :
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trlﬁ%&lbﬁt)ﬁ bt sléﬁiatcgl%kla_ pﬂé‘toglfapﬁdﬂ RSP DR AR pBbtoSRpEIr i NY

e cutting operation to advance the counter by one.
Srhetrecrrbislating p ecideventaiusch ag addingiespeaiplisppItiBg EYLs, or

SHEE TSR St AT B9 R il
Dehép 8§ Suck spticpl tyats qficanerssim gleofifiibheggesclsisments bfart he

isa&g%%g?t%@?garé%%gslq%%e %Jéew%g Mo kBvef ahe daimek R °r§§%b_t%'sh%df ol
Aalagé plob@hirg cﬁﬁez isakset yoRESandhrdapreak dkowibyt sfep 10 BEthe

aval | abl e, such as for the production of sepia
csfughighing##1o8gr aphs, nul tipl e passport type

phot 0§t @RS bishing and replenishing of the camera is then completed and the final

step involves the insertion of the new chassis 38, with its components, into a new

front cover 20 of the casing 12 and the attachment of a rear cover or lid 22. The lid 22
clips to the front cover 20 and is also bonded thereto so that should an attempt be
made to open the casing 18, this will result in the destruction of the casing 18.

A new sleeve 24 is applied to the casing 18. The sleeve 24 is held in position
by a slot surround 102.

- The steps of attaching a new case 18 and applying the label or sleeve 24 are

shown at 104 and 106, respectively, in Figure 1 of the drawings.

The refurbished camera 12 is packed (step 108 in Figure 1) and shipped (step
110 in Figure 1) to retailers.
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phot ographs relating to special events such as

weddi ngs, special sporting events, or the [ike. This =

nodi fication of the standard image is effected by the
i mage processing chip 82. Such special types of
caneras are identifiable as such by neans of an
appropriately marked sl eeve 24. \Wen, however, the
canmeras are refurbished, thgs.inmage processing chip 82
is reset to a standard type as shown at step 100 by

the .
opl ehy SRS O] Blchaife oot AL HERLE ReheRBig o
farepldovided which muablesdusstanh printimgedigitd waméras he:omewe ohiths si s

38, with.i.ts conponents over 20
i g g S S o e R D oy op B0 i fer S0’

| doks 3Reacil BEpIsind arbXcon€drhiddsS Fufthdriigy dutieaticatioy e r&ﬂhn’xmdatio‘ﬂ
al so bonded thereto. so that should an attenp n%
tpabiyeantial sancbampigtaingd tq epswre\ghat fhequalify o WO@%S obtaine
Q%ﬁ&ﬁz&é‘?stlk 8fa QJnsFaQt%rﬁﬁél" 18. A new sl eeve 24 is
applied to the casi'ng 1 The sleeve 24 is held in

posi t ftovill bpypraecidted byspersons sidllean thepretheftrgpreroy$ variations
SrhE BBl e 85 hedProtfinBRlok s ShbiTn WP, |
FeinfhotiEnehtsoFithobedeparting (g thd fpdritr e fscopsios haedm@aﬂimra bi&dlys

cked (step 108 i.n Figure d shi pped. (st.ep, 110
Pty Dhehestt srtpdmbfiare Merdrecd be PR aat i Bt rgpaps o

316aBYAan@ e hRbge wy st em and net hod of exchangi ng
caneras are provi ded which enables instant printing,
digital caneras to conpete with conventional film
one-tinme use caneras both in so far as costs of the
caneras and costs of each exposure are concer ned.
Further, by authenticating the refilling station,
quality control can be maintained to ensure that the
qual ity of exposures obtained by consuners is of a
satisfactory quality. It will be appreciated by
persons skilled in the art that nunerous variations
and/ or nodifications my be made to the invention as
shown in the specific enbodinents w thout departing
fromthe spirit or scope of the invention as broadly
descri bed. The present enbodi nents are, therefore, to
be considered in all respects as illustrative and not
restrictive.
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| R50-SG 16 Cains: 1. A canera exchange system the
system conprising: a digital canmera, the canera
including a supply of print media, a printer for
printing an image onto said print nedia, a counter for
counting the nunber of printed images provided by
said camera, and an authentication neans; and a
refurbi shing station operabjge to refurbish the canera
by replenishing at | east said supply of print nedia
and resetting the counter of the canmera, wherein the
dififdée bi shing station includes a testing neans operable
“TO execute an automatic test routine adapted to test
for proper paper feed and ink flowin a refurbished
canera, the authenticatjon neans of. the canera is

Loper AlpReraFXghnge sy siemy s SKES™ GPOPHENSt he r ef ur bi shi ng
stat} an; [ b St i9f 2 s8htdr f
ca SEEEE AL SRt PORIIER apHLEPDAN MR o Bl Lo

priptiriged iendge ontnaél priftenabarercauntanfoe catiting théveumber of rinted

.determned that the refyrbis ing station was not

ingagen O Vaded Ryakh qamara, andap ARSI OB MeaRY Caner a. 2.
The 5% I‘B{Ehﬂfg A BpbrabW¥ 6 rtufbil e CaMEFa%y RFleHidRiRg @t least
cutter Tor sévering'a printed 1 mage from'said supply

s#ifl sppplndf prédtinacdiamd whetting thesauntecalithe esmerauwhaeinhe
nunber of cutting operations of said cutter.

) 3. The
syst & gfurbishing Satiqn, inghides & fSHPE iMgAnar ORcERkly 1o gaecute an
lLect] r. t Qi :
SGERERE LEDIROLHIE T B U5E AP AELVEE B TR i o

rqflubishkd tamedh, ref ur bi shing stations are provided, each

of the plurality of refurbishing statjons, operated
a nefhafasthentietiongpreans it AYLETRLS eggable&ﬁéﬁgerrfwwhﬂ&yr or
. . o
o s A GRLARRE b R Bl s,
aut hgptauthahtchtioy maing ivfetiecoperitde torehdad thaicshetaliroperative
print roll of said used_ canera. |R50-SG 17 4. A
viher Hbds deteamingd ribatnthecrfibishing #alione P ok Miorissdp effect

refurbishing of said camera.

2. The system of claim 1, wherein the camera includes a cutter for severing a
printed image from said supply of print media, and wherein said counter counts the

number of cutting operations of said cutter.

3. The system of claim 1, further comprising at least one collection depot where
a user can return the digital camera after use thereof for a refund, and wherein

a plurality of refurbishing stations are provided, each of the plurality of
refurbishing stations operated by a manufacturer for receiving the used camera from
said at least one collection depot, each of the plurality of refurbishing station being
able to be authenticated by said used camera to replenish the print roll of said used

camera.
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providing a plurality digital caneras for use, each
canera including a supply of print nmedia consuned by
use of the canmera, a printer for printing an inage
onto said print nmedia, and a counter for counting the
nunber of printed i mages provi ded by said canera;
recei ving returned, used canegas; refurbishing the
returned, used cameras at Igast by replenishnent of
the print roll and by resetting of the counter to
provi de refurbished caneras; testing the refurbished

4 Camek @ethdl GHexahtd datncr S themthd Gk GHsds ur € proper
i nk flow and paper feed; determ ning whether a
r ef urbvighigregpletadity digitat canérahfos aisel eaetnearaeraadrcluding a supply
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saidp S\fl\lﬁﬂ thedi§, ng LEMME ot Balntibehd RIHb sHPriteed iBla@td fdvided
at I ch sald canera was refurbi shed was unaut horised

by saidtdreat; r ef urbi shing of said canera. 5. The net hod

of claim 4 which includes carrying out a test routine
af t SECCIYIBE LFIHINSH; WG4 CoME@er mine i f the refurbished
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a canera |ngludes a cutter for severing a printe
rallneg &y resettirppo fahs oqpiter topraqvidentfurividhesl aandtrasher ei n sai d
counter counts the nunber, of cutti ngt oper ati ons of
sai destingithe refprshedgamera via an automatic test routine to ensure proper
ink flow and paper feed;
determining whether a refurbishing station at which said camera was
refurbished is authorised to effect refurbishing of said camera; and
rendering said camera inoperative when it is determined that the refurbishing
station at which said camera was refurbished was unauthorised to effect refurbishing

of said camera.

5. The method of claim 4 which includes carrying out a test routine after

refurbishing to determine if the refurbished camera is operative.
6. The method of claim 5 wherein a camera includes a cutter for severing a

printed image from said supply of print media and wherein said counter counts the

number of cutting operations of said cutter.
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