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Field of the Invention This invention relates to inprovenents in printer

t echnol ogwp amesis n particular, relates to a manually noweabl@3poismt er
with a speed sensor which is adapted to print onto a page of print nmedia as
a user swipes the 5 printer across the page. Background Prior art
printers typically incorporate a supply of print nedia into the printer and
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20  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
30 application is temporarily identified by its file reference. This will be replaced by the corresponding PCT

Application Number when available.
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Summary of the Invention
According to a first aspect of the present invention there is disclosed a printer adapted to be

40  moveable by a user relative to print media and comprising;
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first aspect of the present invention ere is disclosed a printer adapted
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pri nt3 medt erint médéa apd oo gt dread daangénent i ncluding a plurality of ink

ej ection nozzles; an ink supply adapted to store ink and to supply the ink
to the print hemdt @ntrodlergdaptedto; a speed sensor adapted to neasure the speed
at which the printhead arrangenent is noved relative to 5 the print nedia
and to gener afek spewiic dugadatadion) apinpgd satrcegont rol | er adapted to: (a) receive
i mge data from an inage source; (b) convert the inmage data into a
plurality of @ op wpdthedregedataintod plaplgnefldep eje¢tiop canrgleigneds; t he speed  dat a
fromthe speed sensor; and 10 (d) operate the ink ejection nozzles in the
print head arr@nhgenessive ihaspaeiciate dom de snepdsknserhanddr op  ej ection control signals
at a rate determ ned using the speed data, to thereby effect printing of

t he 10 mage dafdh onperate iths imydjaqtionmegtien in thy printheadsimyngerdnbinsp@eidnes eitls the drop
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media and to rotate as . the printer is 15 noved relative to the print

medi a, the opPf&Esr SHLBEREF W% having a series of circunferentially
spaced narki%%sﬂgg reon, and an. optical sensor adapted to: (a) detect the
mar ki ngs as tHe F Y FRYSOTME™Sopt i cal sensor during rotation of the

optical encoder . wheel; an . .
P an optlcmncodér w%ee&i adapted to be in contact with the print media and to rotate as the printer is

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

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

Preferably, the circumferential spacing between successive markings on the optical encoder wheel is

substantially equal to the spacing between successive print lines in the image data being printed.

Preferably, the detection of a marking on the encoder wheel triggers the printing of a next line of the

image data.

25 Preferably, the printer further comprises a power supply. More preferably, the power supply

comprises one or more batteries removable from the printer.
Preferably, the ink supply is removable from the printer.

Preferably, the printer further comprises a housing for receiving the batteries and the ink supply, the
housing being removable from the printer to simultaneously remove the one or more batteries and the ink

30  supply.

Preferably, the printer further comprises:



20 (b) generate the speed data fromthe detected markings. Preferably, the
circunferential spacing between successive nmarkings on the optical encoder
wheel is woubsesamii al |y equal to the spaci ng between succ@sIia3poismt |ines
in the imge data being printed. Preférably, the detection of a marking on
t he encoder wheel triggers the printing of a next line of the inage data.
25 Preferably, the printer further conprises a power supply. Mre
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conpri ses dlq)tal i mge data. 20 Brief Description of the Draw ngs
referably, the printer controller further comprises a memory for storing the image data.

Preferably, the image data comprises digital image data.

20  Brief Description of the Drawings
The invention will now be described by way of example only with reference to preferred

embodiments and to the accompanying drawings in which:-

Figure 1 is a perspective view of a preferred embodiment of a printer according to the invention, in

use;
25 Figure 2 is an exploded perspective view of the printer;

Figure 3 is a perspective end view of the printer;

Figure 4 is a perspective bottom view of the printer;

Figure 5 is a cross section of the printer illustrating a capping device in a capped position; and

Figure 6 is a cross section of the printer illustrating the capping device in an un-capped position.



The invention will now be described by way of exanple only with reference

to preferred enbodinents and to the acconpanying drawi ngs in which: Figure
1 is a pewopanstssve view of a preferred enbodi nent of a pripeTevUlaoedsdi ng to
the invention, in wuse; 25 Figure 2 i § an expl oded perspective view of the
printer; Figure 3 is a perspective end view of the printer; Figure 4is a
perspective bottomview of the printer; Figure 5 is a cross section of the

printer phthintdinetibiG oPPeRIRd S GIRM Eafbodiflets CapPped position; and Figure 6
is a cross section of the printer illustrating the capping device in an
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20 di strﬂaééﬁomd@ham%@h@tHCGMInageme an array of ink ejection nozzles 31
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colors, namely cyan, magenta, yellow and black, to provide for full color printing. Alternatively, or in

addition, infra-red ink may be provided. The ink cartridge 32 supplies ink to the ink distribution channels of

the printhead module 30 through an ink connector 33.

25 Any one of a number of known printhead modules and ink supply systems may be suitable for use
with the present invention and thus further description of such features is omitted here. Details of printhead
modules and ink supply systems suitable for use with the invention can be found in the co-pending

applications listed at the start of this specification.

A print controller 36 includes a microprocessor that converts image data stored in microprocessor
30  memory into a sequence of electrical "drop ejection” signals. The signals are communicated to the printhead
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 (not shown) communicates with external devices to receive print
instructions, in particular digital image data. In the embodiment shown, digital image data may be provided
35  to the microprocessor 36 as an infra-red (IR) signal through an IR window 59 formed in one end panel of the

printer 10. An IR receiver electrically connected to the microprocessor 36 receives the data which is then



the printhead nodul e 30 through an ink connector 33. 25 Any one of a nunber
of known printhead nodul es and i nk supply systens may be suitable for use
wi th t he woasmesdsis nventi on and thus further description offCIualspestsures is
omtted here. Details of printhead mddules and ink supply systens suitable
for use with the invention can be found in the co-pending applications
listed at the start of this specification. A print controller 36 includes a
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i mage dabay.2isp he Rrevaded idhomrivien Fors FivRmS! dedpegiupiag the rrageesmatsahmfynfrs@nﬁp F”éled 35
t 0 t he nhehioPpro@B6:SMMy hdb itaSwisdaphitd gederdtifikafabf}iesSi gnal t hrough an I R wi ndow
59 formed in one end panel of the printer 10. An IR receiver electrically
connect ed t 0 Tha@ppet aidOgpred meEdinys pbidé & eedsy RSvHidi@o fadiva biketieshi2) for dxhityle MO

03/ 0685 1155 BCRAﬁ,U%{eQéll 516 ﬂex(iible'S %rﬂlgeﬁ q:lr!:ur[ b%g}g Aﬁ@ %1[% Ogusgesﬂglot%howng re(gnetlilrlat lve

enbodi nment s € m Croprocess Sui tabl e
connect | GAves pesr fem Hﬁrbélﬁwsr"é ‘eéﬁrwe@bq%md"ﬂ@%mﬁemmeqsmﬁ Bﬁla@)’ QJ@F/PQ}’@SCd( such
as donmpuofpdents. Scanners, copiers, digital caneras and the like), wreless

t el ecommuni cati ons (such as WAP and the like) or through a plug and socket
connection ora gaieasmn 43 f&anmalrl ah BfdOfafi@ lof B8 prikt 108X &Rl bPh bkt 1oCLRMAE e

i nstruct]j NSy rRenTRY, redang e.or OVI ded to the printer fromexternal devices
usi ng t e above sp stens. "R df fher enbodi ment, the mcr opr ocessor nmay
have its own h| S ener a apabrl i es The u r

noul di ngs prol\%f; e a ra%a%géegmtole\r/}m%m%h Y e 13 o an iy eelr)":%g%Im etwre%n% XAl e
two 1. Smiy/lowpyyppuldings.t Ehe ipls cartidefe | may b remoyndjand eepllaceil theeyigh abi@élﬂdlpf(rﬂ@Bﬂ 3 has

bushars 1(11[&9:1ted3ﬁ191%é 3,HREIE 04p 18 MidHrst e EBmPRRVYRited roneLJAﬁm@ﬁ%&&Js i46474Rert O the

D pomere T Ut i} BERRESEGSS Be obrtale RS ShBrR B Do ehiess 080 | 5
oper at ecbatteyiessand srdrcattniige oy be protidied as pr infggrelr unjjetithinerrepoalde Babsisgndittumbower ed

modes. TR&uRALKEGLMRE ifthe Al 6f e PRRUABkSrede O hfGind?T | Nter 10 through an
aperture 46 formed between the upper and | ower noul di ngs. The ink

cartridge nmayy ﬁﬁalf&m\éﬁgnﬁ@gmé ﬁ@l @bﬁﬁigg &1Me9&ﬁbs)ai9§ '458 '4@J(F@H§ E)taﬁ‘U e?ecéiZally 15

|II trated in Figure t he, end first reno fromt printer
?@ r E0Eftedti 8*6 ab%?PMFSé%: apdgare ﬁ‘?p"%FFt“e‘T“ wrr Rrfacepb the, a’f“tt“é rIP eEheaﬁma&rLﬁ% k

car t ri dgen beysedfor indjodtiag edlor chmlitind wck RKasw eabRdiowsik orrpederal piirtks toperdtiodl et €,

the battefi, @ansa@&eﬁ%r&{e}&g,&:mmp& provided as an integral unit within

a renovabl e housing W th 'only one aperture being fornmed in the end of the

printer 10 t Gl LG6I 2 RLELNG ér?é $t tl i ght
emtting di odesp(g ‘I“EQ ﬁrht maQt ‘ﬁ’?e‘i é)gor e %P%% eljr(%a%g?ela il b
expose the prin ead Chlp 31 (Figure 4) to the print medla The prmt media may be any suitable textlle for

25 receiving the type of ink stored in the printer and may include inter alia paper, cardboard, wood, fabric and
plastics. The printer 10 may include further control buttons designed to be depressed by the user to initiate
printing, i.e. to commence the ejection of ink from the printhead under the control of the print control
microprocessor. Alternatively, actuation of the capping device 50 may be detected as a signal that the user is
ready for the printing to commence. The user then moves the printer 10 across the print media 20 as

30  illustrated in Figure 1.

To control the printing rate, the printer 10 includes an optical encoder wheel 39 (Figure 2) attached
to the printhead module 30 at one end thereof. The optical encoder wheel 39 is received in slots 41a, 41b
formed in the upper and lower mouldings respectively and extends from the mouldings to the point where the
rim of the wheel 39 is level with the media slides 14 (see Figure 4). Circumferentially spaced markings on

35 the optical encoder wheel 39 are read by an optical sensor on the microprocessor 36 as the wheel 39 rotates.

The optical sensor includes a light source, such as an LED, and a photo-detector that produces an

electrical response dependant upon the amount of light incident upon the detector. The light reflection
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wheel i Smountmg portion. A finger pad 55 is formed along the length of the mounting portion 51.

At each end of the mounting portion 51 and on the opposite side to the finger pad 55 there extends a
30  flange 57 having an aperture 58 therein. The aperture 58 engages a pivot 56 extending from an edge of the
recess 17 to thereby mount the capping device 50 to the upper moulding 12 and at the same time allowing

pivotal motion of the capping device.

When the capping device 50 is mounted to the upper moulding 12 as illustrated in Figure 5, the

capping arm 52 reaches to the printhead module 30 containing the ink ejection nozzles 31. An elastomeric

35  pad 54 is formed on the distal end of the capping arm 52 for protecting the ink ejection nozzles. In the
position shown in Figure 5 the elastomeric pad 52 obstructs the ejection of ink from the printhead 30.

Referring to Figure 6, a user applies finger pressure to the finger pad 55 in the direction of the arrow 60



15 substantially equal to the spacing between successive print lines in the
i mge being printed. In this enbodinent, the detection of a marking on the
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t he capping device 50 is mounted to the upper nmoulding 12 as illustrated in
Figure 5, the capping arm52 reaches to the printhead nodul e 30 containing
the ink ejection nozzles 31. An elastonmeric 35 pad 54 is forned on the
distal end of the capping arm52 for protecting the ink ejection nozzles.
In the position shown in Figure 5 the el astoneric pad 52 obstructs the
ejection of ink fromthe printhead 30. Referring to Figure 6, a user
applies finger pressure to the finger pad 55 in the direction of the arrow
60 WO 03/068515 PCT/ AU03/ 00154 8 causing the capping device 50 to rotate
about the pivot 56. As the capping device rotates, the capping arm noves
away fromthe printhead 30 to a position where it no | onger obstructs the

i nk ejection nozzles 31 and ink may successfully be ejected onto
underlying print nmedia. The capping device 50 may further include a spring
bi asi ng the capping device 50 to the capped 5 position when finger
pressure is renoved fromthe finger pad 55. A contact sensor (not shown)
may det ect when the capping device 50 is noved to the uncapped position
and comruni cate the state of the capping device to the print control

m croprocessor 36 so that printing is only attenpted when the capping
device 50 is in the uncapped position. The printer 10 of the present
invention may include keys for controlling the m croprocessor to




10 perform such printer operations as downl oadi ng i nage data from an
external device, resetting an inconplete print operation so that the
printer cwOMNGSsS printing at the start of an imge etc. ACTamaNINGe y,
these functions may be comruni cated Po the printer through the IR data
port described previously. WO 03/068515 PCT/ AU03/00154 9 CLAIMS: 1. A
printer adapted to be noveable by a user relative to print nedia and
conpri Si GQAVE: pri nt head arrangenent adapted to effect printing onto the
print nmedia as the printer is noved relative to the print nmedia, the

printhead arr&pgRfiedbted 06t HMeledd@ b3 a PetheRiiveliyprRf mdddknEdofldi@N nozzles; 5 an
i nk supply adapted to store ink and to supply the ink to the printhead

arrangenent ; ApSRRACarSARHEH: a@pdP teeielpriBRSdltnd P $RESEs Ab phté:Gh nloha
prlntheadhggr enent. i s nn¥e relative to the“g&%a%.nedla ﬁgd to generate
speed data e BOEPIR RSRTEE PrRpesy ANstugie p guralitast ivksieaiop a7 hge data from
an i mage source; 10 nvert the i e.data into a plurality of drop
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sensor; and (d perate the ink ejection,nozzles in the prjnthead .
arrangenment i ans)p%tegéeon?oﬂ ﬁﬁgtgyt\f’wn}eﬁs“? ﬁ'lé SRfF %?5 Wh‘éf?éﬁ P‘?’%ﬁa caSrﬁ’lgF'B{%‘t it Irega“éﬁ a rate
det er mi nbeprigtigdiy andye geprate sheefidatas and 0 t her eby effect printing of the image
data onto the print media. 15 2. The printer of claim1l wherein the speed
sensor conpr i &gt coptrellggpdapediio: encoder wheel adapted to be in contact with
the print nedia and to rotate as the printer is noved relative to the
print nmedia, ®he opriveulazedaebdepn iphgesburteavi ng a series of circunferentially
spaced nmarkings thereon; and an optical sensor adapted to: 20 (a) detect

t he 1®ar ki ngs &k t Hrenverthk imrgesdapaniea plirelitogfidiapalective rratsol sigeatsi ng r ot ati on of the
optical encoder wheel; and (b) generate the speed data fromthe detected
mar ki ngs. 3. @he pedeive e spefd dath Bpmthg spepdesenspmandhe ci rcunf erenti al spaci ng

bet ween successive markings on the optical encoder wheel is substantially
equal to the @pacianerath e virkesirctivg @eslss invthe gyinthead arpngergent in atdomladcpmife thddtoa 25
bei ng pri nt ecjection cIARI Hnald b ral fdetednelugng MEHBIdtat N6 tlRLE S GRin@y o wldBr Ki Ng
on the encoder eel triggers.the printing of a next line of the inmge
data. 5. The 'B&° ?%Wm5¥e@ﬂgP 1 further conprising a power supply. 6. The

P;Lr@ég_rblzgf £ ?L’ﬁ;:e mrljflger\é\{nc?aqrgi thege?neméasgewﬁl‘sengolflQ(Pnllp%segzorrpr I'ses one or nore batteries

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

markings thereon; and
an optical sensor adapted to:

20 (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.

3. The printer of claim 2 wherein the circumferential spacing between successive markings on the
optical encoder wheel is substantially equal to the spacing between successive print lines in the image data

25  being printed.

4, The printer of claim 2 wherein the detection of a marking on the encoder wheel triggers the printing

of a next line of the image data.

5. The printer of claim 1 further comprising a power supply.
6. The printer of claim 5 wherein the power supply comprises one or more batteries removable from the
30  printer.

7. The printer of claim 6 wherein the ink supply is removable from the printer,



30 printer. 7. The printer of claim6 wherein the ink supply is renovable
fromthe printer. WO 03/068515 PCT/ AU03/00154 10 8. The printer of claim?7
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12. The printer of claim 11 further comprising a finger pad formed on the mounting portion of the

capping arrangement.

13. The printer of claim 1 wherein the image source is external to the printer and wherein the printer

controller receives the image data using a communications receiver.

20 14. The printer of claim 14 wherein the communications receiver is an infra-red receiver, the printer

further comprising an infra-red window through which infra-red signals may pass to the infra-red receiver.

15. The printer of claim 1 wherein the printer controller further comprises a memory for storing the
image data.
16. The printer of claim 15 wherein the image data comprises digital image data.

25 17 A printer substantially as described herein with reference to the drawings.



