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ocopiers are electro -photographic, not scan) utilizeé at least one device which scans or

reciprocates across the width or length of the paper being printed or copied. This reciprocating motion
generally places limits on the speed of printing or copying.

The current applicants have developed page width printheads which allow ink jet printing of a

page to occur by moving a page past a fixed printhead. This removes one printing speed limitation and can

increase the base level of performance. The speed of printing is then limited by factors such as speed of

paper feed, the speed of the printer’s electronics and the speed of the printhead itself.

CO-PENDING APPLICATIONS
Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention simultaneously

with the present application:
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The disclosures of these co-pending applications are incorporated herein by cross-reference. Each
application is temporarily identified by its file reference. This will be replaced by the corresponding PCT
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a control unit operatively coupled to the sensor and configured to control the overall performance
of the printer, such that the performance of the printer is controlled at least partially in reliance on the value

of the characteristic.

The power supply can include a battery, and can include a main and auxiliary battery. Preferably, where an

auxiliary battery is provided, it is incorporated in a removable cartridge.
Preferably, the cartridge includes a supply of paper or card to be printed upon by the printer.

Preferably, the sensor measures the characteristic periodically, and more preferably prior to printing every n

print jobs, where # is an integer greater than zero.

In accordance with a second aspect of the invention, there is provided a cartridge for a printer, the cartridge
including:

at least one consumable for the printer;

a power supply for the printer, and

an integrated circuit for interfacing with a sensor of the printer and for supplying performance data

to the sensing device indicative of at least one characteristic of the power supply.

In accordance with a third aspect of the invention, there is provided a combination of a printer and a
replaceable cartridge, the replaceable cartridge including at least one consumable for supply to the printer
and a power supply for the printer, the printer including:
a control unit configured to:
interface with the cartridge and obtain performance data indicative of at least one
characteristic of the power supply which may effect printer performance; and
control the performance of the printer at least partially in reliance on the performance

data.
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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 a typical ink jet printer 100.
Typically an ink jet 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 an 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.

The printhead firing speed in turn is limited by:

1 Power consumption;

2) Heat dissipation;

3) Ink nozzle refill time;

4) Heat capacity of ink used.

The ink nozzle refill time is in turn limited by:
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units or combi ﬂ@%ﬂﬁtg s%on?xjolﬂ:g Lrﬁt Hy! Etalns data from the ink cartridge QA chip 116 regarding the
cartridge and its inks and utilizes this to set the print speed of the printer. The data stored in the QA chip

116 may be as simple as data representing 'maximum speed 4 p.p.m. ' or it may be data representing
physical characteristics of the cartridge or ink or both. Where a cartridge is used for different models and
printers, each printer may also have a look up table of 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
the purposes of the invention. Instead the data relating to the various non replaceable components may be
stored in the QA chip itself or associated memory.

If other components limit the overall speed, they too may be replaced to allow an increase in
speed. For example, the image processor of a low end model may be slower than that of a high end model
of the same family. By providing the image processor in a user replaceable package, the speed of the

printer may be easily increased (assuming performance is not limited by other components). The
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6) Printhead speed. The printhead firing speed in turnis limted by: 1)
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In an alternate form of the invention one of the components which may be replaced is the

100

controller unit itself or that part of the controller unit which includes performance related data. As
mentioned above, 2 manufacturer may make a family of printers which share common components. Market
forces allow or require that low performance models be available at low cost and high performance models
be available at higher cost. Low end printers at the bottom of the range may cease to satisfy the customer as
the customer's requirements change over time. With current practice, if a customer requires improved
performance it is necessary to purchase a new printer. This is an additional cost as well as resulting in a
redundant printer, which will probably be thrown away or left unused. By providing a printer with
components which can all support high speed printing, the overall performance may be controlled using the
controller unit itself to limit print speed or other characteristics, such as resolution. By replacing the
control unit itself, the maximum performance of the printer may easily be changed. Alternatively the
controller unit maybe fixed in the printer but removable memory modules which store performance related
data may be used.

By replacing the controller unit or memory module with a new unit or module, the end user may
improve the performance of the original printer. This also allows economies for the manufacturer; a single
printer design and a single set of components may support a family of printers, with the only hardware
differences being the controller unit, in the programming of the controller unit or memory module installed.
By providing a controller unit with EPROM in which the data relating to performance is stored, further
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
level. By use of unique ID codes embedded in each controller unit and suitable encryption, unauthorized
"upgrading” of the printers (by the distributor or end user) would be prevented.

Figure 3 schematically shows a printer 200 made according to this form of the invention. The
printer 200 includes a casing 202 with a socket 204 for receiving a "speed stick” 206, which includes a
controller unit 208. The speed stick 206 has terminals 210 which engage corresponding terminals (not

shown) in the socket. The design of the terminals is not critical. The controller unit 208 communicates with
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addi ti onainclalesita swtiigl BadxintumOgdorti@at &Rdls, wWigkther twit® a Q& tekip Ghaénsire sPEadheed not

spend extg@edggkst“heorjg,lag%%mggrfor mance ink cartridge. Further, if the
manuf acturer subsequent devel gps a 12 i this can be

ink cartridge, t
used at this spPE&d! aceﬂe ?ﬁ?ﬂmkmy I'Z? yi¢ witbo ‘F‘)c}‘iéepbfeﬁ‘é? C%Wﬁﬁh@rf’ggméiff?ﬁn%ave
thei r ownpe€@bmaite. [Fodd3@npivha level 1 iolocamtidee tatpesterwtith b levdl @ sprBistiemag pratidend prier 118

and whi chy,BiyQY i GIf mi DifiQY HBLLORK Eaﬁn&gQ% aC;‘&‘iI{Ielf xQJul aG\Evellzléee@%tlck%a; Elr‘c?wdepa%ﬁtor rance
of the respectlve co the ink cart hi's data be

As
provi ded PRFd (TfFPBP’eﬁnB’e'fZO'P'fr%amqgf “‘é’hS’P"dﬁ?rPﬂBtrfB"r‘?f‘S q9f& anb pr‘b‘bl‘”&&l—ffé?ﬂ)l‘ @dlzt i s not
essent i al speddaitcksirgspecalyai n or include its own QA chip for the purposes of

the invention. Inlans%'uﬁ?-q'a; lﬂ)ehddlagoﬁwgrce lnﬁxwfdagre;s%r(gvlﬂi@ d\éﬁgdst%u& E}O’Hte'r\gmoﬁscgfabl e
conponent s dinth chip itself or associated nenory. |If

ma st or
ot her r@%ﬁ%ﬁgnﬂ 3 il Wéfrpélfﬂ"“"’é‘b%‘é‘dw PHE§ P%ﬁf (i BaFEBIRE 8% 0 al | ow
an incr e asgimahnet sp‘*&edfhe friotr iesagabfy| of p mudhehigherapgénpmoctas s artifigdllydimitalbyetied nodel

may be sl Q%ﬁlr orQMﬂhﬁg@& chﬂafor @reﬁ]ﬁc%le%gulmféﬁgs a s&@dsh&ecommgurgt@mt}l 1YS cosltD’%

rovidin i m rocessor._.in a us aceabl e eed of
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by ot her ‘@@wpohremtfg')nanca' bfghe printer may be increased by entering a manufacturer/distributor supplied

code or password.

The QA chip of the printer or of the module will normally have a unique identification code and
this ID code may be used to create one or more passwords for unlocking greater performance. Since the
passwords are generated at least partially on the ID code, the password only works with the specific printer
or control module which incorporates the ID code.

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 which is transmitted to a
manufacturer controlled computer system. The computer system receives the upgrade request code and
generates an upgrade code based on the upgrade request code and a secret encoding algorithm. This
encoding algorithm is also embedded in the QA chips of each printer or module. After payment has been
made the upgrade code is transmitted back to the user or printer. The code is effectively specific to the QA
chip which originally sent the upgrade request code as it may only be decoded using the random number

originally generated by the QA chip and used to generate the upgrade request code. The random number



5 WD 03/068510 PCT/ AU0O3/ 00155 repl aceabl e conponents nmay have their own QA
devi ce which communicates with the controller or other techniques nay be
used to dwDeBHH83¢0 t he "speed rating”. In conponents such RETAT®3POISHL
engine controller unit and inmage processor unit, the QA device may be

I ncorporated into the main integrated circuit of the wunit or may be

provi ded by way of a separate chip. The printer may be provided with a
nunber of upgradeable conponents to provide additional performance. Taking
Eg?t;?gggarf‘]r Iafg?e% cm? mgl%m\{e?yun il ag uus fgjde géeQS e{i’];]’org‘gg‘;e] 2 Ilfrgsgt

, but thetl@mlééhehﬁss%e[f 1h¢ mqoeduwrlsﬁere¢ hﬁf@elteb'r de@ses@ﬁt forpmprigrade wilh gespltt he i nk.
In these GigeRtbSi 20 EM5mndoR Ginded sb thaldoEpheiiRGBhAMAFIGES A rysTBdl R QoHthA® pri nter
to print at e p-p-m usi ng the high performance Ink. In an alternate form

of the |nvent|on ‘one of the conponents which be replaced is the
control | er uni Preferpthe mapufagtirgr mamsgins adﬁta*taﬁéuf@é‘m ibirq te fnstgihantupgrkde edsie camc| udes
per f or mnﬁﬁemﬁleabﬁlﬂerdﬁk@esn@the upgadedcoR@ghimbove, a manufacturer may nmake a

famly of pri n%&? th\,\?orgputc§ onnecge(argm ec%gg?ﬁngigﬁn%mepﬁfse ?ransac c%)ng m%%o%lrl ow or

require that |ow per ormence mo avai OW COS
per f or mantPTIRBW@EY after igidatiay By thasprandprovisiogieg ereditsharge cprd dptailp e Sp‘PllahtPé’-rf%abé’t t he
bot t om of tht prénter AidgEappiRtios BAGRs in@padtd phrideltiRPriftetId ABBImoRSdiffeteirifitéfde@MeEr ' S

requi reneg}ttéupgggegggrc%y el /8. Wth current practice, if a custoner
requires | ormance it is necessary to purchase a new printer.

This is an addf'%"rr‘(')ﬁ%‘PWW‘“a?éo previfed aath piegogketsiZpgfor vix saeed piskAiti dny nymbbt er
whi ch Wi | bf spaeadiens ndy Brausédhind) \pRfcAVIRY these nlagbe indditdd Si2chy ofBYe @Euawmsragova tRr i nt er

W th  COMBARCRIS pb S @Rt by SHRP R kiofl Blka SREED Bkl A bRyl al 1
pEES oy ShPpdly by iy oarl] o3RI b fefl)

per formance may ontro unit rtse
print spe%?ﬁedd?““épﬁﬁ’fzedéﬂ%'ff Befded F°§?‘F‘eé§° two pinigle sreed gigks| Wil proyide tBige P*’é‘bfpa‘?ﬁll ng t he
control uwhitst 4 2xsad & 1oxtsbed BERK topatier PRphafdeBI@seGpeed. Eth@priferiea forireg paed | y be

changed. ﬁlltn%{ 5})@&1{6 m(%{lé stﬁ:ﬁ rﬁl(eQmLtiv@lp thd ?hﬁter%% l8§erafte| 2 ﬁlg gllse éﬁe@aem%ﬁt Qt er but

renovabl e nenory store performance relate ata may be used.
By repl acﬁprdSttch@‘“b"dﬁtngl"ls@FdS‘t‘fhP't°"‘6‘f‘g HertheYesiierdl e with a new unit or
nodul e, the enkigunsSr andw\showi afaped vaetriige S0(fer 4 it @iatendevitd) &r eainglt Madmefar | Nt er .

This als Ow@rl Jn%ra@g Qxﬂl?emA%erQ\LithtpngteWﬂcogg Hf’(?? No PéT /ﬁbMO?M/U S patent serial
no. 09/113,060 (docket No ARTO1US), the contents of which is incorporated herein. The cartridge 500
may contain paper 302 only or it may also contain other supplies, such as ink. The cartridge 300 includes a
strip of paper 302 rolled around a central hollow core 304. The paper is cut to length by the printer as it is
used.

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.

Detection of a paper cartridge with internal batteries may be achieved by providing the paper
cartridge with a QA chip (not shown) or by merely detecting the power source. For example, on insertion of
the cartridge 300 into the printer, a self test routine may be run in which an electrical load is, briefly, placed
on the cartridge's batteries 312. By measuring the voltage across the batteries with and without the load, the

peak capacity of the batteries may be determined or estimated. Other methods of determining the peak



printer design and a single set of conponents may support a famly of
printers, with the only hardware differences being the controller unit, in
t he progrwomnegsed the controller unit or nmenory nodul e i msTalUogdo1ss By
providing a controller unit wwth EPROMin which the data relating to
performance is stored, further savings nmay be nmade. A famly of printers
may share all conponents with only programmi ng of the control nodul e or
provi si on of menory nodul es and | abeling differentiating m)del s. This
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i ncl udes QRO iH Qle! ﬁgurey@'ahda%bodmﬁt §9&ad31§nda9153 mﬁdéaa}a 84 eﬂf’%ﬁ 210

whi ch engage. corresponding termnals (not shown) in the soc The design
of the tePFriihvah thgbafeies E‘F‘PSF'IV‘E%YF‘“g seRderdsizrn e & SR t 208 comrunl cates with
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| abel 214™Hhreme Zﬂ)‘FdVP‘B‘e‘?“‘i“ﬁ? Pt P BIPStAR PR Slfeﬁ%“’b@r vsapﬁaﬁ’eée Bt gd.  The
speedst i céepicincatrtiesallohet eger flteghintspdeds. t he  maxi mum per f or mance achi evabl e.

This data may Ibglré ﬂgaltargé?il::a@lgl%%vdsq shbl%coﬁgpﬁfooiccowg to %Oﬁnﬂ%l: eh&dl%@Ban q{tle
rrermrylnthese\%ﬂ tick. A'le edst i ck provide a basic print
speed of %P fﬁ pipogpierds Préﬁ‘?réli’ly a Q‘g’éabélé’ﬁ’gfpi‘eé I?’“hﬁ)Pa%SW’Gk?lpﬂéth?fd FALPLPHY i nt
speed of Baigengneris tRicalfyshaged pn 4 bre cqpy basit.@wdditierially, higher ppas ah,eutiiot fecasdarily,

speedst | cisadlt@ﬁlgfre; ﬂﬁlméxﬁn& b&tssaf:e&ﬁsgier inilif) RS Icss%dAtcm@mﬁpﬂ gl wmue aﬁfihermy be
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in
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only aut hﬁb‘ﬂﬁdl 7 cp&Qﬁ&&%ﬁlérckﬁ Widr kas QSR bt dnd$12 BEd 395 Ge firdi BBtk @&'@E&ﬁ@ | e speed
stick rrayspeeg prmt%utton w&ulst Iéel‘s]e(:"c{)nd 3?4{) 1s a("inegﬁ’téLe%d gr?n Surc}r? n}nstheteg)nbc?dugeaﬁ{ tgesc(:j {)Jttgr?sr ent
may equate to speeds of 20 cpm. and 40 cpm. Other forms of speed control may be used including, but not
limited to, a rotary dial, a slider, a touch pad and a menu type control. A single copy button 343, shown in
dotted outline may be provided with the buttons 342 and 344, or other controls, merely selecting copy
speed.
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
A3 copy, so that in high speed mode an A4 copy incurs one base unit and one high speed unit. This makes
it easier for the customer to see how many 'high speed' copies have been made. The per unit copy charge
for the second counter need not have any relationship to the per unit copy charge for the first counter.
The photocopier may be provided with more than two speeds, with higher speeds incurring ever

greater overall cost. Whilst separate counters may be used for each speed, there is no reason why a single



performance. For exanple, a level 1 ink cartridge in a printer with a | evel
1 speed stick may provide a print speed of 4 p.p.m whilst the sane ink
cartridgewpr3acgsno nter with a | evel 2 speed stick may proeCaEAt@3poisnt

speed of 6 p.p.m A level 2 ink cartridge may provide print speeds of 8 and
12 p.p.mwith level 1 and 2 speedsticks respectively. In a simlar way to
how sof t ware manuf acturers provi de denonstration or 'lite' versions of
software for no or mninal cost, a Iow per f or mance pri nter may be provided
by the mapuf.ac t _no rofit IS capabl e of
2 mich it SURRCY BLoPlech B, i SRR pp Bl Bl i, SRl S o 2B
control li gigulcge( tEh Foyntgrp may *ree)mvgede ansirecording ms@com; ehetge anits anddhreseqqad jeeording
COMENSUT &hage Wit For higlier §oGitcofi@®. ThelloNWuritS @il indréinchthediF@eanv@ts ﬁehatpy atl i t e

ver si ons 91I=fer§n9 egdhnﬁ}\é cgﬁte s:)lgl nggek(ﬁeqmmgz[l of 8&\4%& ggdltgogall&hm% can%r may bc-:ver st on,
t he perfor mance e I ncrease cby ent

manuf act ufaetbledf ?ﬁ‘?“?"&ﬁff"ﬁ‘fmﬁ‘ﬁp‘b‘ﬁt Té*as 3 ROBERL SPET CPRISEANUICY 2 clres Ome exm ptiFe t he
print er oOfiorddl spebdcopip chalf Rcunialcharga @F MR luhiy¢ whildr @ qBadhiple Gbkéhall sf@d tdpl n@@Alnbwn code
and thi SchL,?OSPfj?uMBﬁt P& b‘é%Fpgec&ch i &aé?ﬂﬁur%f ﬂPEo%ntE}gﬁrX‘Q&QﬁnJaPtE anl ocking

greater performance. Since asswor ds are gener at | east partially
on the | D", Sotl‘}‘?éasﬁ%?s‘é%r“ﬂ‘tsdmcwy\%rd@’e%at%ff@tr%‘égp‘?ﬂ%c| fic printer or
control nodul ewtdnd tadphota@pieios @toeshotolipict the @pyi@iits ﬁ[abrlaﬁo chbsg‘caemmablaecsort he user
to incr en&%a@k Iayd Hlﬂgrc@g’ewgs h#adep ekéaglr m&% ?]Juntrgpﬁa pm;v% d prya QK‘EICa Hﬁth and

paying for ap rjate "password erf'ormance may be achieved
via the Iﬁfr%“%‘@? ycf?ffe\ﬁ“‘aF“Pé‘FSéiﬁW%’ég°nﬁéat‘@° i°®Y ncl udes a unique ID and a
random nunber Weikehatmentiod kao trenkésaibediwittapdnhmtio: to priateganepi@toagiesThi s
random ”UéEb‘éés ft $s R AndeRiobd BAL e ﬁ%nH&QE A0 Qindi 8 WS AHEp I}M%O%Qrs and has
transmtted a manufacturer controlled conmputer system he comput er
system re‘i?é‘i“\?'éqé‘“ﬁ‘fé W5Gr ade request code and generates an upgrade code
based on Rdnge dipgtiadensr equest code and a secret encoding algorithm This
encodi ng al gwuegkgzhtty%lsahss&em(@g@&hea43awﬁm%&pmﬁgsg)&mgach printer or
nodul e. After pa %rrent been " nmade the upgrade codé is transmtted back
to the us¥pogrmy |aPﬁhé"r“°“51*ﬁlé' Code is effectively specific to the QA chip
whi ch ori gi Galt apd memthréneefficpgringde r equest code as it may only be decoded
using the, r apemufurber originally generated by the QA chip and used to
generate th?{ upgr ade request code. The random nunber

om printers

4. Network connected color and monochrome printers
5. Departmental printers

6. Photographic printers

7. Printers incorporated into cameras

8. Printers in 3G mobile phones

9. Portable and notebook printers

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

16. Packaging printers

17. Textile printers

18. Short run digital printers

19. Offset press supplemental printers

20. Low cost scanning printers
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7 WD 03/068510 PCT/ AU03/ 00155 nmay be stored in the QA chip indefinitely
until an upgrade code is received or may be stored for a preset tine and
t hen er aswo.o3lobssitne random nunber is stored indefinitely, perssyosnegaest for
an upgrade will result 1in generation of a new random nunber so that
deci phering of the underlying encryptional with algorithmis nore
difficult. Preferably the manufacturer maintains a database such that
failure to install an upgrade code can be renedied by nmerely requesting
t he upgr age ;£0d | N Waere the conputer is connected or connectable to
the | nternet %hgeggg?rvgﬁtg_v%%mons may occur automatically after initiation
by the usé&t Netsbeopsasprtes with ighuilbregattitth efrge card details or simlar.
Pr ef er abl y3. Polsle pslorbdhonedhiowe priddgdP! | cati on i ncl udes an option to upgrade
the printgy Ltat%”%%sor nore different print speeds or to upgrade other
characteristics. Figure 4 shows a printer 250 provided with six sockets 252
for six spedffk&pPingEs 254. Any nunber of speedsticks may be used and,
pr ef er abl g5. Pbinegaaleve¢ipheinteRserted in any of the sockets. This allows the
printer tg, he brodressiuely upgraded by adding additional speed sticks at
any tinme. _In rtgﬁ{o_s ,er@%bl ment the speed rating of speed sticks is added
t oget her , 2&EM{BiskirgRyrEsspeed sticks will provide twice base speed whil st
a 2x and . Vixopppesd stick together will provide 12x base speed. In the
preferred;f @ppddigin@si Nter wll not operate without a speedstick.
Al ter nativeb&/ the printer may operate at the base speed w thout a
speedst i ckl WAIPPPEPERSRy e | x speedstick providing twi ce the base speed.
Fi gur es 532amemibatsdnowesa paper cartridge 300 for a portable printer device,
for exanpi€ 1.GaiRsfesM th an integrated printer. A canera with printer is
di scl osed_in PCT No PCT/ AU09/ 00544/ US patent serial no. 09/113,060 (docket
No ARTO1UY) Bilbped Ri8Bent s of which is incorporated herein. The cartridge
500 nay FTonieegampmipers 302 only or it may al so contain other supplies, such
as ink. THe pras ddoddBifer00 includes a strip of paper 302 rolled around a
central h3o7llov_v core 304. The paper is cut to length by the printer as it is
used. The’ pPrateiye BPEEd of portable printers is generally linmted by the
peak powels. Gomtngrypd prowers Whi ch

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.
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nmust be supplied by batteries, rather than the average power consunption.
Peak power consunption wusually occurs during printing and hi gher printing
speeds rewo0loB/068510i gher peak power consunption. Thus pri RCTs\I®@M0I5S
generally limted by the peak power output of the avail able 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 termnals (not shown) in
the print Ef 1}1/_1]%6 batteries 312 are connected in parallel to the printer's

i nternal §(ﬁ7§ supply and so provide an increase in peak power output, as
wel | as ah i ncAeaable pindt tht raipa povtey fromlduiesst arle lp @B supfie the piiinadr écludiigd run at a
hi gher print spegd: fNaRuRlErM RAEchaldGRlol Bl Rbist fne PARELup PNt il Siret T h
internal batteries may be achieved by providing the paper” cartri dege with a
QA chip (PEC™@AERHe BBy nerely detecting the power source. For exanpl e,
on insertion of conttdhenitperativelg rapl30 the senr §nd @onfigureitte contra the evefall pedimanaut | ne
may be rupr il Gbh tﬁz{?th@g&ﬁﬁr{ah& 8 thd ARG id Bntrddbd ledsYpartBlyAL Rhnce X e Dfue
cartridge's batteries 312. By neasuring the voltage across the batteries
with and %tlfeﬁg"d"tmf‘ﬁ‘é' | oad, the peak capacity of the batteries may be
determ ned or estimated. O her nethods of determ ning the peak 8 WO

03/ 068510, PCT/ AlQ34EQR aam 1 CRRR e e 105t ow@wgasg;;peynﬁcﬁﬁes T@Yte) Pokts ffpty GAVI Ousl y,
a paper cartridge th no batteries or with discharged batteries will be
det ect ed ‘B?“Stpﬁ‘éﬁgé“pl\mgi ng a zero voltage across the printer's termnals.
Testing of the batteries 312 may occur periodically after the cartridge is
installed; forTieRst@ReSaih YShedif la Baud dobbd sty idcRdBE GEh bAkH siphly. t he peak

out put capacity of the batteries has changed. The paper cartridge nmay be a
"t hrow away" product or a reusable product. If a throw away product, the
batt eri es4¢may Be repeof ddih §, wherde saiddnattdihoweravrplyiigydes anaxi§eabagely supplpl ace. | f
the cartridge is reusable as in the Figures 5 and 6 enbodi nent, a cover
318 may bg proyi de.dtfo r epl acenent of.l.thbe battler.i.es, with the batl) teries

t hensel ve¥ bei MY POPEnYaiadm &1 YREN U Ry SRECS PUpRlY IBEmgFed i A JM P at t er i es
with a usertidge. factory accessible cover allows a single paper cartridge to
be provided with different speed ratings. A cartridge with no batteries

'rl’il ' zinqcrbon bgtteries

pr ovi des (? bas’ﬁ}esgnetcerdfclébi\ a\l;lﬁereil dtgere cwibtlehcart (PI‘ 10 | u aper or cari b
provi des & booS¥ P SE AP S5 Pl TrPOpolqRanesr ngrdest fRRY SrParst Hep i Bn
printed upon by the printer.
7. The printer of claim 2, wherein the battery power supply includes at least one user replaceable
battery.
8. The printer of claim 1, wherein the sensor interfaces with an integrated circuit of the power supply
to obtain said characteristic.
9. The printer of claim 1, wherein the sensor measures the characteristic periodically.
10. The printer of claim 9, wherein the sensor measures the characteristic prior to printing every n
print jobs, where n is an integer greater than zero.
11. The printer of claim 1, wherein the performance of the printer is controlled to change at least one

of: print speed, resolution and color resolution.

12. A cartridge for a printer, the cartridge including;

at least one consumable for the printer;
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capacity batteries allows ever faster print speeds. Figure 7 schematically
shows a photocopi er 340 according to a further enbodi nent of the

i nvent i onwoTlk@egshot ocopier is preferably a digital photocegTexuesiotssa
pagew dt h printhead. Photocopier maintenance is typically charged on a per
copy basis. Additionally, higher speeds can, but not necessarily, lead to
hi gher mai nt enance costs and higher initial capital costs. A custoner may
not wi sh to expend the higher capital cost of a higher speed copier. The
copi er of Figur eowgrmi1 qarqlfacgrurgd so as to be capable of high speed

r epr oducti on, % npgiyancepﬂﬁ to ies per mnute (cpn), but may be supplied
at a cost Iessaf*tlﬁ%}’i“eémth’éfomteff&?@g(V)'plm %W({ﬁé’emwand'fqieupe@pz eerformanpe o pri nt
but t ons 3éZneadidinditdce ildictiveiof & leadd bilelcRPacidribdc dfShepOWdFRIpply. Speed print button
whi |l st 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 forns of
speed cont¥ol Tayardeeg§dsm il hvherri thggntedsaied cifeytt stofes ¥tic pafformancedatr.ot ary dial, a
slider, a touch pad and a menu type control. A singl e copy button 343,
ShOVVn I n ‘pOttﬁg C&QtHE%C OPC?&![HWWPC?CHHECOI}{JC a%% circu I'OVl eesdburtmtcoe 342 datgd 344 or
ot her control s, nmerely selecting copy” spee dp 1 or par{mpﬁoflocopr ers,
the copier is provided with a counter, which records copy units, on whi ch
basi s t helsmai niteearegR oﬁhﬁ.ﬁgewﬁe&ixﬁaé;ﬁwéraﬁperslincﬂiyd@htqal;tloye tafgyi Nng one side of
an A4 page or smaller incurs one copy unit charge whilst copying one side
of an A3 Fﬁege incurs two copy unit charges. In the photocopier 340 of the
present i HyventThERertripgs ohelpippeld inslydiagiat st @ne erearigspife saidptdegstiopchaiiasy aese base
char ges watontiswel farsd at Ress éne c@iifahenBwWi@rebyltheat RaP bR batB34/Gs reBovadl &0 pr ovi ded
with a second counter 348, which is only incremented when in a higher
speed rmde The rate at which the second counter 348 increnents is

ar bi t raryl7- si nthécartijfigeohaim 13, wheprin thegsleast Qe sqpamgllpinclpdgs inkandernintsdiay g ue

mul tiplied by a charge per unit price. The second counter 348 preferably

i ncrenent fg at fhlg @on‘fbﬁﬁ?onro'fflta %mﬁé‘ ahh? reLlEJe.ﬁoﬁe CQIQI'IIH%E ?r% %)igeable c&xﬂ&qgcluldﬂ? tclt per Ad

copy and two per e an copy Fncurs one
base uni tleﬁrﬂf}e ‘d‘ﬁ%‘mFﬁl‘bfﬂr Sé}lﬂ’(l:ye‘ﬂ‘hﬁl’ﬁ‘l‘er a“?ﬁi"%weﬁﬁ‘k@%f“ the prigtes the prisftes inclugipe: cust oner
to see how mamgkonthl gh caffigedtto:copi es have been made. The per unit copy

charge for the seqrgr}gcecwwth@ arnﬁgedan'a%tanaﬁéﬁoe@%e it %drcgtﬂé h,lf Bt Q¢ bhe per

unit copy char ge for the first counter. phot ocopi er e provided
with nore t harfiiResREio SEERPOVGiStRRLY HihhBRY eéffféefﬂ’é“ Peﬁfi‘fm‘aﬁ‘ieﬁ’gd ever gr eat er

overal | cost. Wi | stntskepapeafvomane b the pintdratyleddepattaiydinfréiance af khe $¢}ﬁbﬁﬁhncet here is
no reason why g,Single

19. The combination of claim 18, wherein the cartridge includes memory for storing static

performance data and the control unit interfaces with at least said memory.

20. The combination of claim 18, wherein the control unit interfaces directly with the power supply.
21. The combination of claim 18 wherein the control unit derives said performance data by testing
said power supply.

22. A method of controlling a portable printer that receives power from at least one power supply, the

method including the steps of:

measuring at least one characteristic of the at least one power supply which may effect
performance of the printer;

controlling the overall performance of the printer at least partially in reliance on the value of the

characteristic.

13
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its.
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8. Printers in 3G nobil e phones 9. Portable and notebook printers 10. Wde
format printers 11. Col or and nonochrone copiers 12. Col or and nonochrone
facsi m | ewoaslssses 13. Multi-function printers conbini ng pPCTmU3N@&sS scan,
and copy functions 14. Digital commercial printers 15. Short run digital
printers 16. Packaging printers 17. Textile printers 18. Short run digital
printers 19. Ofset press supplenmentafz printers 20. Low cost scanning
printers 10 WD 03/068510 PCT/ AU03/ 00155 21. Hi gh speed page width printers
22. Not ebook conmputers with inbuilt page width printers 23. Portable color
and nonochrone printers 24. Label printers 25. Ticket printers 26.
Point-of-sale receipt printers 27. Large format CAD printers 28.

Phot of i ni shing printers 29. Video printers 30. PhotoCD printers 31.
Val | paper printers
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32. Lam nate printers 33. Indoor sign printers 34. Billboard printers

35. Videogane printers 36. Photo "kiosk' printers 37. Business card
printers wBd3/oseeti ng card printers 39. Book printers 40CTMIWSPGISELr
printers 41. Magazine printers 42. Forns printers 43. Digital photo al bum
printers 44. Medical printers 45. Autonotive printers 46. Pressure
sensitive label printers 47. Color Jifoofing printers 48. Fault tolerant
comercial printer arrays It will be apparent to those skilled in the art

t hat many obvi ous nodifications and variations may be nade to the

enbodi nents descri bed herein wi thout departing fromthe spirit or scope of
the invention. 11 WO 03/068510 PCT/ AU03/00155 CLAIMS 1. A portable printer
that receives power fromat | east one power supply, the printer including:
a sensor for. nmeasuring at |east one characteristic of the at |east one
power supply which may effect performance of the printer; a control unit
operatively coupled to the sensor and configured to control the overal

per f or mance

FIG. 5
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of the printer, such that the performance of the printer is controlled at

| east partially in reliance on the value of the characteristic. 2. The
printer oWOomBasssid, wherein the at | east one power supplyPCRGUGE615E
battery power supply or a nains power supply. 3. The printer of claim2,
wherein said battery power supply igygyl udes a main battery supply. 4. The
printer of claim3, wherein said battery power supply includes an auxiliary
battery supply. 5. The printer of claim4, wherein the auxiliary battery
supply is incorporated in a renovable cartridge. 6. The printer of claim
5, wherein the renovabl e cartridge includes a supply of paper or card to be
printed upon by the printer. 7. The printer of claim2, wherein the battery
power supply includes at |east one user replaceable battery. 8. The
printer of claim1, wherein the sensor interfaces with an integrated
circuit of the power supply to obtain said characteristic. 9. The printer
of claim1, wherein the sensor neasures the characteristic perngjcally.

10. The printer of claim9, wherein the sensor neasures the characteristic
prior to printing every n print jobs, where n is an integer greater than
zero. 11. The printer of claim1l1, wherein the performance of th rinter is

controlled to change at |east _on S8 SSpeed, resolution col or
resolution. 12. A cartridge ~ ﬁ@%&& +-dge includigg: at
| east one consumabl e for ) %&N&#\\ PCT/ AU03/ 00155 a
power supply €Qr the priy Q&V' 8 for interfacing
Wi th a sensori{pf the pri i )- N ce data to the
sensi ng devi c&i ndi cat i y : of the power

supply.
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13. The cartridge of claim 12 wherein the integrated circuit stores static
performance data. 14. The cartridge of claim 12 wherein the integrated
circuit pwowddessidynam c performance data. 15. The cartr ipdgaawB/oelsai m 12
wherein the power supply includes at | east one battery. 16. The cartridge
of claim 15 including at |east one conpartnment for said at |east one
battery and at |east one cover for S/ d at |east one conpartnent whereby
the at | east one battery is renovable. 17. The cartridge of claim12
wherein the at | east one consumabl e includes ink and/or print nmedia. 18.
The conbination of a printer and a repl aceable cartridge, the repl aceabl e
cartridge including at |east one consumable for supply to the printer and
a power supply for th&printer, the printer including: a control unit
configured to: interfgee with the cartridge and obtain performnce data
indicative of at |eastyone characteristic of the power supply which may
effect printer perforng 2l the performance of the printer at
| east partially in reli\a ; data. 19. The conbi nation
of claim 18, where P ge, | des nenory for storing static
performance data g#0 “UNi \t &rfaces with at |east said nmenory.
20. The conbi na e control unit interfaces
directly with
t he control Rt a by testing said power
supply. 22. P\ e printer that receives power
fromat | east\one power supply, ) \ncl udi ng the steps of:

® {t | east one power supply
ontrolling the overal
n reliance on the val ue of

/on of claim18, wh
e power supply.

whi ch may effedt
per formance of
the characteristic.

performance of the pry
he printer at |east par
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