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the above mentioned co-pending applications, where the printhead is fixed, there is still a need to have a
supply of print media and a print media drive mechanism integral to the printer to ensure proper
synchronisation between ink ejection and the motion of the print media. Up until now these requirements
25  have limited the minimum possible printer size and have precluded the possibility of a printer being

incorporated into a device such as a compact mobile telephone.

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

30  with the present application:

AP39 AP43 AP44 AP46 AP47 AP48

AP49 AP50 APS51 AP52 APS53 AP55

APS8 AP6O AP61 AP62 AP63 AP64

AP65 AP66 AP67 AP68 APG6Y AP70
35 APT1 AP77 AP78 AP79

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
Application Number when available.
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Accor di naprintsr ipneed withietde cagifg, the eripier eeremising: nvent i on there is provided a nobile
t el econmuni cati ons device conprising a casing, a display, circuitry for

wi r elless t el exmimreadiatengéronsadintdseeffegtiptiting ontqeringmediang the proter 4 movedrrelative Fous ed
Wi thin t{&saaSddN0he Sri@eddalriEihentiBd s § bRty $OmiRejRlibrob@ad ar r angenment
adapted to effect printing onto print nedia as the printer is noved
relative to £l siplyiliapilR e store hibSd BY stplyiRAsk 18 ie pRgRARMandeR6drudi Nng a
plurality of ink ejection nozzles; an ink supply adapted to store ink and

to supply thes i sérforlaltBiel fol ithARARL Bl ANGRIBR hiintRead PRGNSR RSViedadlapted to
neasure t he, I ri.nthead arrangenent is noved relative to

speed at which t p
the prin e?%‘&'g%‘?laéﬂ‘gtolgﬁnerﬁgﬁ%ef(g % %eed data; and 15 a print controller

adapltsed to: (%}ﬁnr eceiuve igggo:e data from an i nage source;

t controller adap
@ receive image data from an image source;
(b) convert the image data into a plurality of drop ejection control signals;
(©) receive the speed data from the speed sensor; and
() operate the ink ejection nozzles in the printhead arrangement in accordance with the drop
20 gjection control signals at a rate determined using the speed data, to thereby effect printing of the

image data onto the print media.
Preferably, the speed sensor comprises:

an optical encoder wheel adapted to be in contact with the print media and to rotate as the device is
moved relative to the print media, the optical encoder wheel having a series of circumferentially spaced

25  markings thereon; and
an optical sensor adapted to:

(a) detect the markings as the markings pass the optical sensor during rotation of the optical

encoder wheel; and
(b) generate the speed data from the detected markings.
30 Preferably, the ink supply is removable from the printer.

Preferably, the device further comprises a capping arrangement moveable between a capped position

in which the capping arrangement substantially obstructs the ejection of ink from the ink ejection nozzles and



(b) convert the inmage data into a plurality of drop ejection control
signals; (c) receive the speed data fromthe speed sensor; and (d) operate
t he i nk evesBioessnozzl es in the printhead arrangenent in RETHNWANCIBI W t h
the drop 20 ejection control signals4at a rate determ ned using the speed
data, to thereby effect printing of the image data onto the print nedia.
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Preferably, the printer is adapted to print images captured by the digital camera.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example only with reference to preferred

20  embodiments and to the accompanying drawings in which:-

Figure 1 shows a perspective view of a mobile telecommunications device with an in-built printer in

use, printing an image onto a page of print media;

Figure 2 is an exploded perspective view of a printer used in the mobile telecommunications device;
Figure 3 is a top perspective view of the printer;

25 Figure 4 is an underside perspective of the printer;
Figure 5 is a front perspective view of a mobile telephone having an internal printer;
Figure 6 is a rear perspective of the mobile telephone;
Figure 7 is an exploded perspective view of the mobile telephone;
Figure 8 is a rear elevational view of a mobile telephone with an in-built digital camera;

30 Figure 9 is a side elevational view of the mobile telephone of Figure 5;



wherein i mage data captured by the CCD array is displayed on the display of
the tel ecommuni cations device. Preferably, the printer is adapted to print
i mges cawowsmehsky the digital canmera. BRI EF DESCRI PTI ON @ET/RHE3/MRAY NGS
The invention will now be described by way of exanple only with reference
to preferred 20 enbodinments and to the acconpanyi ng draw ngs in which:
Figure 1 shows a perspective view of a nobile tel ecommunications device
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is an expl oded perspective view of the nobile tel ephone; Figure 8 is a rear
el evat | FIEECRIPHANGIF RREFFRRED ENMBAYMENISwi th an in-built digital camera; 30
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20 of pribatelephasel plep inghndes rhargipg wateGiHl)7 &OW%fH%ckatrIbewd ands fee dack - aL‘nP“ Ry 22 on
t he pagepddecedid dirotidfag bRAGEN 1o sifid gtHe@Sephonabding, the nobil e tel ephone 100

i ncludes standard features such as a 10 keypad 101, navigation keys 102,
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Wth reference to these figures, the tel ephone includes an upper noul di ng

301, bas®ud3ibul ding 302 and cover uI di ng 303. The upper noul di ng 301
has a first serjies .of aperture 0 ve ad a n keys
from an el ast’dRg P R‘b?‘g'&ﬂb"\?{ﬁié&% 3386 etl}’vreeem t‘g% P ?re%ée%%vg%i gf?deﬂr?%

moulding 302. As is known, the PCB 312 contains the maJonty of the telephone c1rcu1try, in particular a
20  speaker 313, colour LCD display 314 and an aerial 315. A SIM card 316 containing ID codes and command

circuitry as is known in the art is received in an internal aperture 319 in the base moulding 302 and

electrically communicates with the PCB 312 in a known manner.

The base moulding 302 has a recess 321 in its upper surface that receives the PCB 312 and aerial
315. A cut-away section is provided in the lower portion of the base moulding 302 to receive a standard

25  mobile telephone battery 322 and the printer unit 10, further details of which are described below.

The base moulding 302 further includes charging contact apertures 323, power socket aperture 324
and hands free jack aperture 325.

The cover moulding 303 removably fits with the base moulding 302 to provide an access to the
30  battery 322 and SIM card 316.

Details of the printer unit 10 will now be described with reference to Figures 2 to 4. Although
Figures 2 to 4 depict a stand-alone swipe printer, having a slightly different shape from the printer depicted in
Figure 7, those skilled in the art will appreciate that many of the features of the two printers are common and

need not be described with specific reference to this mobile telecommunications device version of the printer.



moul ding 310. Arigid printed circuit board (PCB) 312 is held firmy
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ejected 10 during printing. A capping device 50, preferably of metal is
recei ved i n aAnyeaests iihbdrof kedn printichbmedujse and inkpupr sygersamay Ph anitatdp 5T Y
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A print controller 36 includes a microprocessor that converts image data stored in microprocessor

memory into a sequence of electrical “drop ejection” signals. The signals are communicated to the printhead

25  module 30 in a known manner during a print operation to cause selective ejection of ink from the ink ejection

nozzles 31.

The print control microprocessor 36 communicates with the circuitry of the PCB 312 to receive print

instructions and digital image data.

When the printer unit 10 is properly engaged in the mobile telephone 100, power contacts of the

30  printer unit (not shown) connect with the power supply circuits of the mobile telephone.

As illustrated in Figure 3, the end cap 13 is removable from the printer 10 to reveal an aperture 47
through which the ink cartridge may be replaced.

To perform printing, a user commands the printer using the navigation keys 102 and actuates the
capper 50, in a manner described below, to expose the printhead chip 30 (Figure 4) to the print media. The
35  print media may be any suitable textile for receiving the type of ink stored in the printer and may include inter

alia paper, cardboard, wood, fabric and plastics. The telephone 100 may include a control button depressed



15 fornmed between the upper and | ower noul dings 12, 11. An ink supply
cartridge 32 stores coloured inks, preferably in four colours nanely cyan,
magent a, weloBowssnd bl ack, to provide for full col our pri ®CIrmg03/00169
Alternatively, or in addition, infra-r7ed ink may be provided. The ink
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100, power contacts of the 30 printer unit (not shown) connect with the
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Figure 4). C pepif6taPhl Aludodr FRAGEE Bl hdES WAl 3d D EigPRbhsh he BBGHEREMN EE]

39 are read by an optical sensor on the m croprocessor ﬂ§6 as the wheel 39
rot at es peis ableé to quickly adapt to the variations in the speed at which a user may move the printer across the print

25  media thereby achieving a higher quality image.

An idler wheel 44 is attached to the opposite end of the printhead module 30 to allow stability and
directional control of the printer. A shaft may connect the idler wheel 44 with the encoder wheel 39 to

synchronise the rotation speeds of each wheel.

The optical encoder wheel 39 and/or idler wheel 44 may have a speed limiter such as a friction clutch
30 that prevents a user from moving the printer along the print media at a rate faster than the maximum rate of
operation of the printhead module 30. Furthermore, either or both wheels may have a system such as a ratchet

for preventing the printer from being moved in a direction opposite to the direction of printing.

In the embodiment shown, digital image data may be provided to the microprocessor 36 from an
external image source via a wireless telecommunications network and received via the antenna 315 and PCB

35 312
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exanpl e, hard wire connections to.other elegl

9 n&sﬁlon in which the capping arm 52
obstructs the ejection of ink from the printhead chip 30 to a position as illustrated where ejection of ink from
the printhead chip 30 is uninhibited.

Actuation of the capping mechanism 50 to its uncapped position can occur in any suitable manner,

including but not limited to those examples described in the applicant’s co-pending application (Attorney

30  Docket No AP44) cross-referenced above. For example, actuation of the capper may occur using a friction
clutch operating in conjunction with the encoder wheel 39, a solenoid actuator, or a finger-operated actuator

exposed through the casing of the mobile telephone 100.

The configuration of the printhead module and ink reservoir within the telephone casing may be
varied to suit the particular model and styling of the telephone. The embodiments described previously utilise

35  aside-edge printhead with an integral recharging ink reservoir.

Alternative embodiments include configurations where the printhead is exposed through a bottom or

top edge of the telephone casing and has either integral or replaceable ink cartridges as required.



devi ces (such as conputers, scanners, copiers, digital caneras), wreless
t el ecommuni cations (such as WAP) or through a plug and socket connection
or data pwotos/oesker i nformation, for exanple print controlPCTIAT®BOUGI ONS,
may al so be provided to the printer f®om external devices using the above
systens. In a further enbodinment, the m croprocessor may have its own

graphi cs generating capabilities. 10 For exanple, as depicted in Figure 8,
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t el ephone. In the enbodi nent described herein, the printer unit 10 includes
a repl aceabl eWhitskpagiguler dutigimenfisfdliis int&tied hage heenidgssribet.hie witbbs ¢vislented éobrone
100 may sﬁﬁem% aﬁecﬂlatwewaseeﬂnuemoﬁ%@te émdleceﬁ%&%smﬂch%s kvahoweaegmg%ql wi th
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i nk 1Ohareghirriensyafths slagp a ferefoypiuended ta g @lraees theggife printer unit 10 need not
be as 20 readily renovabl e as woul d ot herw se be necessary because renoval
of the printer unit 10 will only be required for maintenance of the
printhead. Figure 12 is a transverse cross section of the nobile tel ephone
100 of Figure 5. In this figure, there is shown a capping nechani sm 50 of
the type described in the present applicant's co-pending application
(Attorney Docket No AP44) cross-referenced above. The cappi ng nmechanismis
nounted on the printer unit 25 10 in a manner that allows novenent of a
capping arm52 froma position in which the capping arm52 obstructs the
ejection of ink fromthe printhead chip 30 to a position as illustrated
where ejection of ink from the printhead chip 30 is uninhibited. Actuation
of the capping mechanism50 to its uncapped position can occur in any
suitabl e manner, including but not limted to those exanples described in
the applicant's co-pending application (Attorney 30 Docket No AP44)
cross-referenced above. For exanple, actuation of the capper may occur
using a friction clutch operating in conjunction with the encoder wheel 39,
a solenoid actuator, or a finger-operated actuator exposed through the
casing of the nobile tel ephone 100. The configuration of the printhead
nodul e and ink reservoir within the tel ephone casing may be varied to suit
the particular nodel and styling of the tel ephone. The enbodi nents
described previously utilise 35 a side-edge printhead with an integral
recharging ink reservoir. Alternative enbodi ments include configurations
where the printhead is exposed through a bottomor top edge of the

t el ephone casing and has either integral or replaceable ink cartridges as
requi red. WO 03/069882 PCT/ AUO3/ 00169



9 Wiile the invention has been described with particular reference to

nobi |l e tel ephones, it will be apparent to the person skilled in the art
that the wowa/6988n is suitable for application in many ot ReT/AIm8061H0h e

el ectronic devices, including but notidimted to, Wreless Internet Access
Devi ces (WADs) in particular Wreless Application Protocol (WAP)
termnals ers, Personal Digital Assistants (PDAs) and the like. 5 Wile
parti cul WE diments of this invention have been described, it will be

evident {o thgSgwis ktelLJoﬁqmmu&nbedeaaé c&kﬁl’emg Qeca%gsg ratspwvga@&w RorNB¥elRE
enbodi ed j n ot her s&jem fornms without mgﬁ rom, the essenti al

char act eFForrERcatigshatsed ““*Wéheﬁflsé%é?ﬁ Pé’ﬁ"ﬁbtt?i‘%g}‘f ?f%%(ﬁ’ﬁﬁ‘imé? PSS er ef or e
to be considered in all respects ustrative_and naot restr ive, the
scope of the #PRASHYGAPEEBITHY R HdT fté’amfmtﬁerméﬁlb%ﬁébd prigifrl Iﬁ%ve@i rafﬂﬁvérm t han
t he flr etopringmetizs te pidtiticatprragadensindludidzapyeditywhink bjeatiommzast hi n t he neani ng
and range of 10 equivalency of the clains are therefore intended to be
enbr aced t her @ik supfy WRtVEOBB2inPET toMuf}By 0OIDEH thepOnthdMEarfshedinddt; 1. A nobil e

t el econmuni cati ons device conprising a casing, a display, circuitry for

W rel ess t el epeainumnorcadpied rsmdagiegospred bhwhichttiiverictha aganganentds mavedieletivehoused
Wi thin t@gp&%é%d%@gneg@sg&ggat copprising: a printhead arrangenent adapted

to effect printing onto print nédia as the printer is noved relative to 5

the print ”Edéﬁ-mtéoﬂn?ou&udgﬂtéa?@d arrangenent including a plurality of ink
ej ection nozzles; an ink supply adapted to store ink and to supply the ink

to the printhgad arLaARGeNERl s SREELSgASor adapted to neasure the speed
at which the %)?I nt head aa{rgfgangenent a|(agssom)ved relative to the print nedia

and to generage SpPgaetditiflage 3ind aBulaity oF(QSHeE hd&bnRfgRkied to: 10 (a)
receive image data from an | nage source; convert the imge data into a

plurality of gdfop &&g@eg&e@&&tﬁroglthess &E‘?elns%r anc( c) receive the speed data
fromthe speed sensor; and (d) operate the ink ejection nozzles in the

printhead ar f(%flge”&;altate'tﬁb ﬁ?%%&lﬁ{&%ﬁes‘% P phmaﬁ&ﬁﬂgemﬁt%&&c'c&&n&%wtﬁé drdd gnal S
at a rate determ ned usin t e speed data, to thereby effect print

the 15 i mageeJ?f?é’[‘fnac"B‘iﬁ‘t1 Siet JJe oterpipgdpising the pppgd Geé‘int%@erfﬁ’ e&fch printine fl\ﬂg"r ein

t he Epeed senseage darpfib ihs esdt madia. opt | cal encoder wheel adapted to be in
contact with the print nedia and to rotate as the device is noved relative
to the print Ted:dse of tigmapherciathe gaaaesr cofigits: havi ng a series of
circunferentially, spaced markings thereon; and 20 an optical sensor
adapted to: an optical encoder wheel adapted to be in contact with the print media and to rotate as the device is

moved relative to the print media, the optical encoder wheel having a series of circumferentially spaced

markings thereon; and
20 an optical sensor adapted to:

(a) detect the markings as the markings pass the optical sensor during rotation of the optical

encoder wheel; and

(b) generate the speed data from the detected markings.

25 3. The device of claim 1 wherein the ink supply is removable from the printer.

4, The device of claim 1 further comprising a capping arrangement moveable between a capped
position in which the capping arrangement substantially obstructs the ejection of ink from the ink ejection
nozzles and an un-capped position in which the capping arrangement does not substantially obstruct the

30  ejection of ink from the ink ejection nozzles.



(a) detect the markings as the markings pass the optical sensor during
rotation of the optical encoder wheel; and (b) generate the speed data
from t he wetosotmss2 mar ki ngs. 25 3. The device of claiml wreraiu3nte9 i nk
supply is renovable fromthe printer.14. The device of claim1 further
conprising a capping arrangenent noveabl e between a capped position in

whi ch the cappi ng arrangenent substantially obstructs the ejection of ink
from the i nkTiej®eitd etlain@ziafies ceupdsiane cropingppetr gensbed;oprhej dsvigthsoca 1 e

cappi ng_arrangenment - |n@dnlet FARSE fouktpribth®dia30 €j ection of ink
fromt h‘&’e’ia{é%ﬁg’g?‘és%rtaf %%955‘2’33;?%%%’\9\%&8%}%?5{882%%/ AUO3/ 00169 11 5. The
device of claim4 further conprising a capping actuator disposed on the
device so as to be operable by a user as the user noves the printhead
arrangepre nt Ji“%e! g;[/i!:evo chafth ré)ﬂﬁhep Edrﬂ}hsi%eﬂiie@mg BembkP Saptedo 6Rs 168 cappiny difarkethenk t her
conprisi'ng a biasing nenober adapted to bras the capping arrangenment 5

t owa? dstowkrds thegapred P88t i on. 7. The device of claim 1l wherein the print
controller receives the inage data fromthe inage source via the circuitry
for wireless tel ecommuni cations. 10 8. The device of claim7 wherein the
image data is received at the circuitry for w el ess el ecommuni ] ons
from a @i r el Sbedevieq elsivhhihesit hoprat ??é'{‘%‘rrﬁc.el"? tﬁe’l*ﬂlégecfét\a}%%%%gfm i gllu%qggfh

furt her wg Gipgfidy &ir Aelass PRBGIMmRaM ed to store the inmage data. 15 10. The
device of claim1l wherein the image to be printed is displayed on the
device display. 11. The device of claim1 wherein the printer further
conprises a replaceable ink cartridge. 12. The device of claim 1 further
CONPpi SKNY ONge QEviADBE claiak 7i Wheedis tich inpugg hlatahis chacetvid at e sitspipy yionarelBs 20
repl eni shed. 13.. The devi . M ler conprising a digital camera
i ncl udi f§° %“r?%uoﬁsn% %a%t%c@%%&%nﬁéﬁ%rﬁ i mge data captured by the CCD
array is displayed on the display of the tel econmunications device. 25 14.
The device of claim 13 wherein the printer is adapted to print images

captur eg. by t'ﬂa% dngicg io% c?‘a!im q %ﬁgr%onlprising a memory adapted to store the image data.

15 10 The device of claim 1 wherein the image to be printed is displayed on the device display.

11. The device of claim 1 wherein the printer further comprises a replaceable ink cartridge.

12. The device of claim 1 further comprising one or more ink inlets through which the ink supply may be
20  replenished.

13. The device of claim 1 further comprising a digital camera including a lens and CCD array, and

wherein image data captured by the CCD array is displayed on the display of the telecommunications device.

25 14, The device of claim 13 wherein the printer is adapted to print images captured by the digital camera.



