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phot ocopiers, and will be described hereinafter with reference to these
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products this will result in many similar components. The savings of designing the components for each
model may well be outweighed by the need to carry a much larger inventory, and other associated costs. As
such a single component shared across a family of products may result in the lowest overall cost to the
manufacturer. Where a single component is shared across a family of products, by necessity, it must be
designed for the 'high-end' product. Accordingly it is under utilized in the 'low-end' products. Where only
some components are shared across a family of devices the performance of the low end products may be
limited by one or more other components that represent "bottle necks" in performance. Alternatively, the
performance of the device may be artificially restricted. Performance may be artificially restricted even

when one or more components limit performance.
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In accordance with a first aspect of the invention, there is provided a device operable at a plurality
of different performance levels, the device including a metering system configured to measure usage of the
device in units of use, configured such that the number of units metered for performing a particular task of
the device is varied in reliance on a level of performance of the device for that task.

In one form, the device includes a user interface for receiving user input indicative of a selected
level of performance, the metering system being configured to utilize the selected level of performance in
metering the usage. Alternatively, or in addition, the metering system is configured to determine the actual
level of performance of the device and to utilize the actual level of performance in metering the usage.

The usage metering system can include a single usage meter, or a plurality of usage meters. In the
latter case, it is possible to include a base performance usage meter configured to meter usage for a given
task independently of the selected or actual performance level. Alternatively, there is a separate usage
meter for each performance level, in which case it is preferred that the usage meter corresponding to the
actual or selected performance level is only incremented when the device is selected to or operates at the

corresponding performance level.



correspondi ng performance |level. 3 WO 03/068517 PCT/ AU03/00148 In
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the i nvent i on: ™ HieGTRE B RFIQTENCS 1oX] imehRs o 15 P RePE &9PY SRS PRPSY 8% qure 5
enbodi mengreolgigoluiingur e 7 shows a perspective view of a fifth enbodi ment of
the invention; DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT Referring to
Figures 1 maj or conponents of an inkjet printer
100. Typ?%ﬁ?%éﬁﬁqag?%?%@eréﬁoo has a power supply 102, a data input
bus 104, an i nage prhseaticallyrshong@ crogs seqsipr theugk prgiplhet tyrsmiiktes] shewyinglO®e ofghepaper
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supply 102 may, jntern r..external of the orinter 100 and the printhead
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Figure 5 shows a perspective view of a fourth embodiment of the invention;

Figure 6 shows a cut away perspective view of the figure 5 embodiment; and

Figure 7 shows a perspective view of a fifth embodiment of the invention;

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Referring to Figures 1 and 2 there are shown the major components of an inkjet printer 100.
Typically an inkjet printer 100 has a power supply 102, a data input bus 104, an image processor 106, a
print engine controller 108, a paper feed mechanism 110, a printhead 112 and ink cartridge 114. The power
supply 102 may be internal or external of the printer 100 and the printhead 112 and ink cartridge 114 may
be separate units or combined in a single unit.

The performance of an ink jet printer is limited by a number of factors, including:

1) Image processor speed;

2) Data input bus speed;

3) Print engine controller speed,
4) Power supply;

5) Paper feed mechanism speed,

6) Printhead speed.



5) Paper feed nechani sm speed; 6) Printhead speed. 4 WO 03/ 068517
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capacity of ink used. The ink nozzle refill tinme is in turn limted by: 1)
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t he purpose of explaining the invention that all of the electrical and
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preferred enbo?)i neriest dybipdtive present i nvention, each ink cartridge 114

includes a Qualyity BssWiaMifinQY chip 116. This QA chip 116 includes read
only menory ( or erasabl e and programmable read only nenory (EPROM
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"hi gh perf or M @rintérR kordilel Gichd @ obtSinsUtfa@ Grom iitQnialtitz€ QA RS 185 BoaRlin?
maxi mum speed, ACCOLALNAY., LIOSE Consuters o i S Lo Bl At 2, Bl gher
speeds cafi easily upgrade ﬁel‘r prpl_ nCer. o nerely y using a ni erp
per f or mantlé mastbeds guple py dgeasPratntizgltivtihen sieedcoppm. Wil 83y belves ecpreomtinant wi t h
the ' stapgadalchasrions SRt ke &RV bAK Whare @Barkib® i \isGHT6Y difRfdni QsdeBa@e | Nk
cartridg epn'nl:elr'lsr gac epl;‘ihterI rIlay teﬂpoqxa\%aéqgofk%g HE g"fr printer model and maximum speed encoded in ROM
or EPROM. This may be in separate memory or incorporated in the controller unit 118 of each printer.
Different inks or ink cartridges may provide different "speed ratings". An "everyday” ink may
only have a speed rating of 4 p.p.m. whilst the manufacturer may have developed a “high performance” ink
which has a higher speed rating. Accordingly, when a "everyday" ink cartridge is used, the printer has a
maximum speed of 4 p.p.m. but when a “high performance” ink cartridge is used, the printer has a 8 p.p.m.
maximum speed.
Accordingly, those consumers who wish to print at higher speeds can easily 'upgrade’ their printer
merely by using a higher performance rated cartridge, at additional cost, whilst those content with the
'standard' speed need not spend extra on the higher performance ink cartridge. Further, if the manufacturer
subsequently develops a 12 p.p.m. ink cartridge, this can be used at this speed.
As shown in Figure 2 the other components also have their own QA chip 103 which
communicates with the master controller 118 and which provide information to the controller 118 as to the

performance of the respective component. As with the ink cartridge this data may be provided in different

forms. If any component is not replaceable it is not essential that it contain or include its own QA chip for
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savings may be made. A family of printers may share all components with only programming of the
control module or provision of memory modules and labeling differentiating models.

This allows "bare' printers to be shipped to subsidiaries/distributors in different geographic regions

with the subsidiary or distributor programming the EPROM of each printer to the necessary performance
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This system enables the user to incrementally upgrade the performance of the printer by obtaining
and paying for appropriate passwords.

Upgrading of performance may be achieved via the Internet or via telephone.

The QA chip includes a unique ID and a random number generator, from which a random number
is generated. This random number is used to create an upgrade request code that is transmitted to a

manufacturer controlled computer system. The computer system receives the upgrade request code and
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The printing speed of portable printers is generally limited by the peak power consumption, which
must be supplied by batteries, rather than the average power consumption. Peak power consumption
usually occurs during printing and higher printing speeds result in higher peak power consumption. Thus
print speed is generally limited by the peak power output of the available batteries.

The cartridge 300 includes two batteries 312 in its central core 304. The batteries 312 connect to
the printer's battery or batteries via contacts 316 at the end of the cartridge and corresponding terminals (not
shown) in the printer. The batteries 312 are connected in parallel to the printer's internal power supply and
so provide an increase in peak power output, as well as an increased total capacity. This allows the printer

to run at a higher print speed than otherwise.
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In prior art photocopiers, the copier is provided with a counter, which records copy units, on which

basis the maintenance charge is calculated. Typically copying one side of an A4 page or smaller incurs one
copy unit charge whilst copying one side of an A3 page incurs two copy unit charges. In the photocopier
340 of the present invention, in normal speed mode, the copier also incurs these base charges when used via
base canter 346. The copier 340 is also provided with a second counter 348, which is only incremented
when in a higher speed mode. The rate at which the second counter 348 increments is arbitrary, since
ultimately the cost to the user is the counter value multiplied by a charge per unit price. The second counter

348 preferably increments at the same rate as the first counter 346, i.e. one unit per A4 copy and two per



hi gher capital cost of a higher speed copier. The copier of Figure 7 is
manuf actured so as to be capable of high-speed reproduction, for instance
40 copi eswpaps/oeismut e (cpm, but nay be supplied at a cost PCeEsgioshems a
normal 40 cpm phot ocopi er. The copier has two print buttons 342 and 344.
The first button 342 is a 'normal' speed print button whilst the second
344 is a 'high' speed print button. In the enbodi nent these buttons may
equate to speeds of 20 cpm and 40 cpm Oher fornms of speed control may be

used incl Hgéopﬂ 80 thQ'tH: hté‘fngfneeil lnmc tar?ﬂ4 éon 1nalrsr OQL @arsyunq 'alﬁil one ﬁ%O\&I)\i’?&i I@rgv TH rﬁag%&cgufﬁld e

and a nenu tarpe cont : d%é" P butt on %
may be proSEes W ‘”t“ﬁ‘°'t“ﬁé° Sﬁﬁ't y é‘é‘? 5 d°°%'&s4haveobfe”dt“}‘i‘éFh"(:‘li’ht“}“cﬂ’%v° Wer el y
sel ect i ngfor tbowsend peet.nedd motfhavie ey reationship ot tegeping c@y clalzefochpiiretrcoungr.pr ovi ded

with a count erme\yﬁut&kbl&eﬁp&dﬁove@wnmrt fhan tQ/Gs sc\hthhttﬁéssee&heurnﬁg &tenance
charge is cal cul ted mal | er

pi1 cal | de of
Cnads onEeE D it YU e G P PEB IS ch et 1 Do SACAIRHETES neur &
two copy wmittr redyanoybsused whithe iphetegiebpy differe 4@owts debradipg ers éhatcopyrsp@at i on, i n
nor mal Spﬁﬁdarl?‘?ﬂ&eouﬁt&‘r@m%%'p%xd&i' &Q réc@:@klé §as& bgyp Qxa@@&@ts GliahdeSndR&Ridgsed Vi a
base cantgl 346. Ele co ier _Eh lgd 1v| ded Héj@e tsecotnd count er 348,
which is h’ﬁi/“‘t“ﬁf?F Fr‘tfhtp g CoRiTe ey R ‘%%‘58‘ SNt APRUG B EPAP whi ch
t he secondiffeat e spe@id.8lh peintertsl miysbe meckaniodl tor elecyonics Mdit@nallytheicpmteengy tche cost

to the us@pabledf ktb%ducg%atoesrof\tﬁts umumohtaptge&ctomn@ i3Ik REEne UM, b el CE. The

second count ref er abl a rate as the first
Count o SHane Fpegdcogy BACIREE e PR BIE Wity SoyguiBie ST b S ity o

PCT/ AU03/ 0814¢ 1. Giits dpyill bg apprehiated thet the grhret sppeedf thoehanterfs) &g netepycal tadher s one
base uni tm@ﬂtﬂ)n%%n@iwgllﬂe cﬁzﬁ)@ﬁﬁitslﬂaicépy a;Ehif@reﬁfak(ﬁ‘ﬁereni Jpee@s'iSi er for the custoner

t h
0 See how rm'n\%he e tc%)hato&))gler 15a coBFn)pehotacoH tﬁthco?/y umts may aIé? l(;ae{?alasg %Wh[%tﬂ? a c?q?.le per

charge for the se anter e any
unit copyercirak ged ¥igte ceilyevdimeds Agsima esparatd pauntyhotyoeapivided pray sikgde ¢prueri ded

wi th nor emtrétﬁﬂteamlffe&eedﬁums\&ﬁehuutgiogheﬁat&pm.%oayncurri ng ever greater

overal | cost. Wls! at fnven oaflrhaig eer? esc tbeJ S1tth % icular r%}‘sre ce tohpnnteeras' arrtld otoc(:"odj[erst here is
no reason why a Sing e use I's’inc ed by

di fferent deamuhtssto d’e p}Eq*tGIO?Fbth@i rfhet lheentmpgl ned Jiated to ISPWIS |laggr phptocapistscodihtser s may
be provi d@ﬂncat%ﬂ%aﬁﬁ&%@j ng base copy charge units and the second recording
charge units cglher speed copi es. The second counter will increnent at
different a er copy at different copy speeds. The counter(s) may be
mechani cal orThepreettty@mles.edtmﬂenlqgv Bauted tp apirs rapgapfpitingpesientse  capabl e of
recordi ng\/[i_](sraﬁdiﬂpﬁmﬁ)hwtloﬂdn‘icm& Thus a nornal speed copy may incur a charge
of one unjt.a t rgal_speed copy may incur a charge of 1.2 units
whi |l st a quadl S %e copy may incur a charge of 1.3 units. It
will be a%ap?@’é‘i)a't"éﬂsthat the exact nature of the counter(s) are not
critical 1 oHbMEPC prmeRNti ON, SO Iong as the charge units per copy are
different, a d e photocopier is a color photocopier
t he copy unlkttg’ nagmgf&w%ﬁg%t@g%c gvﬁ?&tgst her a color or black and white
copy was 5rnaHéPamA@‘éi’i‘I’F“&fssepar ate counter may be provided or a single counter
i ncr enentedripyogabhif @ihert anmounts dependi ng on the nature of the copy.

Whi I'st the b;@n‘{ﬁi‘&é %@nﬁé‘ﬁnﬁ%ﬁ” described with particular reference to
printers and opl ers evi ces, it is to be understood that the

i nventi orfi §“'H?5‘t‘nP?ﬂ”i°‘E"é(ﬂh‘t"€f printers and photocopi ers and has

9. Portable and notebook printers

off ?ﬁphcalt

monﬁ)chrome o

10. Wide format printers

11. Color and monochrome copiers

12. Color and monochrome facsimile machines

13. Multi-function printers combining print, fax, scan, and copy functions
14. Digital commercial printers

15. Short run digital printers

10



application to any devices. Range of applications The presently disclosed
technology is suited to a wide range of printing systens. My or exanple
appl i cat iwp3joesshiude: 1. Col or and nonochrone of fice pri nPETSAU02/0018OHO
printers 3. Home PC printers 4. Network connected col or and nonochrone
printers 5. Departmental printers 6. Photographic printers 7. Printers
incorporated into caneras 8. Printers in 3G nobile phones 9. Portable and
not ebook printers 10. Wde format printers 11. Col or and nonochrone

copi ers 12 ptRhdis pRiiels MONOChrone facsimle nachines 13. Multi-function
printers conbining print, fax, scan, and copy functions 14. Digital
COMTEr Ci af7'JF’ft'i’1"tpé'g‘§ 15. Short run digital printers 10 WO 03/ 068517

PCT/ AUO3/ 00 B48t rud GgitaRgiokagi ng printers 17. Textile printers 18. Short run

digital pid el Sress QuppfhlndEirinRi€SS suppl enental printers 20. Low cost
scanni ng gri nters Zf,. H gh speed page width printers 22. Not ebook conputers

wi th i nbufl tOBSGEWEE W BFi nters 23. Portable col or and rmonochr one
printers 24 Highabred page widtherigers 25. Ti cket printers 26. Point-of-sale receipt

printer S 222 NotebRk BnpliOHk Winﬁﬁ&a&%&ﬁ Binkers 28. Photofinishing printers 29.
Video pri %t I;)rstable:égér arl?cl1 rggngc%%mg Ii)rlinl?etrs(:)r S

24. Label printers

25. Ticket printers

26. Point-of-sale receipt printers

27. Large format CAD printers

28. Photofinishing printers

29. Video printers

30. PhotoCD printers

31. Wallpaper printers

32. Laminate printers

33. Indoor sign printers

34. Billboard printers

35. Videogame printers

36. Photo ‘kiosk’ printers

37. Business card printers

38. Greeting card printers

39. Book printers

40. Newspaper printers

41. Magazine printers

42. Forms printers

43. Digital photo album printers

44. Medical printers

45. Automotive printers

46. Pressure sensitive label printers

47. Color proofing printers

48. Fault tolerant commercial printer arrays

It will be apparent to those skilled in the art that many obvious modifications and variations may be

made to the embodiments described herein without departing from the spirit or scope of the invention.

11



31. Wallpaper printers 32. Lamnate printers 33. Indoor sign printers
34. Billboard printers 35. Videogane printers 36. Photo "kiosk' printers
37. Busi neev3messd7 printers 38. Greeting card printers 3®CTBamk/oprBnt ers
40. Newspaper printers 41. Magazine printers 42. Forns printers 43.
Digital photo albumprinters 44. Medical printers 45. Autonotive printers
46. Pressure sensitive |abel printers 47. Color proofing printers 48.
Fault tolerant commercial printer arrays It will be apparent to those
skilled ip A art that many obvious nodifications and variations may be
made to the enbodi nents described herein wthout departing fromthe spirit
or scope of the invention. 11 WO 03/068517 PCT/ AU03/00148 CLAIMS 1. A
devi ce opeér abl & daticeapqpdblerand plarylitpdf diffefchigrdttinampelefetr thadeiee indudilgs, metekiey devi ce
i ncl udi NG Qe BSREIA% mSYSd S gﬁmdeqwlﬁdm& O MR B Lo IS U8, tQJnumeoﬂm ce in

units of use, confjgured such t the nunber of units netered for

per f or mi n@‘et%fedpfﬁ Fteff%rﬁlf“ér" P%‘é‘k”ﬁ*l“f‘ﬁ%“&‘é‘?/‘? ¥agieq ig refiaey eag lovel of perfergaReg ofghe o | evel
of perf ordmincfor bittshe device for that task. 2. The device of claim1,
further including a user interface for receiving user input indicative of a
sel ected | evel _of erforman the nmeterin st em bei ng, conf i ured to
utilize tte seTt&f’f of geimy 1> g‘f‘ﬁer ﬁ‘élr“?‘f)gr"’rfﬁf‘fd%‘grfaﬁ EEEMmR g ’r’i‘%“t désgie of2  The
devi ce of sebted tevd of whrmaine, thhencvatesysteng beiyss tapfizured te oiffze gher eldct¢dolededer m ne
the act uaheh@ule idtheteriREhd RiggBNce of the device and to utilize the actual

| evel of performance in netering the usage. 4. The device of claim1,
wherein the usage netering systemincludes a single usage neter. 5. The
devi ce of 3.cl ai TheHgvioplabqlash i, whirein tie angterirpsystam incpngnst eneiemidenidagualepdl of al 1ty
of usage pEb@fhasce ofthe dENE HEY LABe AL acthiBévaD of perlRARRE i ndidRf: HBIsEE] N Ssystem

i ncl udes a base performance usage neter configured to nmeter usage for a
gi ven task independently of the selected or actual performance |evel.

4. The device of claim 1, wherein the usage metering system includes a single usage meter.
5. The device of claim 1, wherein the usage metering system includes a plurality of usage meters.
6. The device of claim 1, wherein the metering system includes a base performance usage meter

configured to meter usage for a given task independently of the selected or actual performance level.

7. The device of claim 5, wherein there is a separate usage meter for each performance level.

8. The device of claim 7, wherein the usage meter corresponding to the actual or selected
performance level is only incremented when the device is selected to or operates at the corresponding

performance level.

9. The device of claim 1, being a photocopier or a printer.

10. The device of claim 9 wherein the performance level includes at least one of copy speed, print

speed, resolution or color resolution.

11. A method of metering usage of a device operable at a plurality of performance levels, the method
including the steps of:

determining a level of performance of the device;

metering usage of the device, wherein the number of units metered for performing a particular task

of the device is varied in reliance on a level of performance of the device for that task.
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7. The device of claim5, wherein there is a separate usage neter for each
performance level. 8. The device of claim7, wherein the usage neter
corresporMiDrg/06851T he actual or sel ected perfornance | evelPCIrsAtoR4148

i ncrenented when the device is selected to or operates at the correspondi ng
performance |l evel. 9. The device of claim1l, being a photocopier or a
printer. 10. The device of claim9 wherein the performance |evel includes
at | east one of copy speed, print speed, resolution or color resolution.
11. A method of netering usage of a device operable at a plurality of
performance | evel s tt}e nmethod including the steps of: determining a |evel
of per f or Hanceltsmetpft glaip I durthseipglyding e §&n,of decgiying yrer ipputindisativeRhsclstid ¢ he
nunber of lewhéftpsriampines; thel mbteninggwtendeing svgfigarep &ortilieUthesseledtelSdeel obperfoimencd@vi ce i s
varied i npL&lib aPegeeon a |l evel of performance of the device for that task.
12 WD 03/068517 PCgI'/ AU03/ 00148 12. The nethod of claim 11, further
including the step of receiving user input indicative of a selected |Ievel
of per f or Banc eThe risodaftleim Il gfughesinduingdtiengp cflatimininged adtal letel dfipgréordnee

sel _EC'[ ed é@é%kvi@janmrn%%_ﬁa@ﬁﬁeda&ual Wlﬁgdoﬂﬂn&mpmgﬁc uslg%: The net hod of
claim11l, further including the step of determining an actual |evel of
performance of the device, and using the determ ned actual |evel

per f or mantde i nNhawkebed afigaitntid ineBidigeusing 4 singlhsagrekteud mettr tefusagen 11, i ncl udi ng
using a single usage neter to neter the usage. 15. The nethod of claim11,
i ncl udi NQ15USi Nihe ehe@bd bt Abint1y, iRfudUSBEGE a pahEY 5f us4de MBEERH MeRethdisage. 16. The
met hod of claim 11, including using a base performance usage neter
configured to neter usage for a given task independently of the selected
or act ual 1%er {0 mghedof] daire 1, inplpdingergng pbessdarfasnaned wrghmesr cqnfigiradde mefeusi ng a
separ at e wsRER a BRén@4sk Inddpedd@f P bitheReca 6iuctadl péridemangasvklor mance | evel s. 18. The
nmet hod of claim 17, further including the step of only using the usage
nmeter corresponding to the actual or selected perfornmance |evel when the
devi ce i sl’sel elb¢ atsthed of gpimdeingyding uging arsppafate psagg anctep fog mmessuring spchedf diesndi ng
per f or mangeornentelevels9. The net hod of claim 11, wherein the device is a
phot ocopier or a printer. 20. The nethod of claim 19 wherein the
performance | evel includes at |east one of copy speed, print speed,

resol uti of¥ or %rnﬁtlhodroé gla'pldf,iﬁgﬁx_er ixfglding the step of only using the usage meter corresponding to
the actual or selected performance level when the device is selected to, or operates at, that usage meter’s

corresponding performance level.
19. The method of claim 11, wherein the device is a photocopier or a printer.

20. The method of claim 19 wherein the performance level includes at least one of copy speed, print

speed, resolution or color resolution.
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