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(54) Title: ELECTRONICALLY CONTROLLABLE PEN WITH SENSOR

1510 (57) Abstract: A pen including a marking device
such as an ink jet head, the pen being operative
/ to mark a visible path onto a surface, the marking

device being electronically controllable to change
an attribute of the path such as colour or line
thickness/style. The pen includes a user interface
such as buttons or a slider and a display whereby a
user may select and modify the attribute. A sensor
is capable of sensing images (e.g. a line with a
given thickness, texture or opacity) or colour for
_ 1512 inputting an attribute to be selected and which
can be stored in a memory of the pen. An attribute
may be sampled from a card (1510) which includes
a rainbow of predefined colours (1512), an area
(1514) for selecting brightness and an area (1516)
for line thickness and/or style. The sensor may
directly read the image or colour on the card or
read invisible coded tags.
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i npl enent with increased utility, the present invention, in one broad
form provides a pen or a cartridge for a pen including an inkjRET/AY06/01287
printhead as an alternative to a conventional nib or point Récebve@0 Jgiy 2001
penei |l . The Y5Povi sion of an inkjet type printhead enables 25 nore variation
of and easier control over the characteristics of the markings nade as
conpared to conventional pens and pencils. The invention also provides, in
one broad form a pen including a marking,device and operative to nmark a
visible path onto a surface, the marking 36VIC€ el ectronically controll able
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) S.UMMAR_Y“OF INVENTION

In an attempt to provide a writing or marking implement with increased utility, the present
invention, in one broad form, provides a pen or a cartridge for a pen including an inkjet type printhead as an
alternative to a conventional nib or point of a pen or pcncxl The provision of an inkjet type printhead enables

?5 more variation of and easier control over the charactcrnstlcs of the markings made as compared to

conventional pens and pcncxls

The invention also provides, in one broad form, a pen including a marking device and operative to
mark a visible path onto a surface, the marking device electronically controllable to change the value of at

least one attribute of the path, the pen including a user interface whereby a user may modify the value of the at
30 least one attribute.

The marking device may be integral with the pen or may be part of a user replaceable cartridge.

Accordingly, in one broad form, the invention also provides a cartridge for a pen, the cartridge
including a marking device and operative to mark a visible path onto a surface, the markmg device

electronically controllable to change the value of at least one attribute of the path.

35 The pen or the cartridge may include a non marking stylus nib. The s:tylus nib is preferably
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In a preferred enbodinment there is a stylus nib novable along a fipg8tAPRXS
which includes a slot or groove extending at other than O or 90 to the
first axis. A capping device is nounted in front of the marki ngPC‘ilPA’U@(?OIai%C)
is rotatable about a second axis parallel to the first axis Betwe r}[(ﬁnl :8)59
and cl osed pasition. The capping device includes, an arm en ﬁiﬁ gi &1 0t
or groove, whereby novenent of the stylus nib along the 20,u :..L first
Xi s noves the espying device between the open and cl osed positions The
cartridge or pen may include a power source for at |east the marking device
and preferably for the user interface. Thé&-power source may be a di sposabl e
battery or tter Wher e cartridge is provided, th
cartridge pfrgc}{v?ﬁ%ﬁ{n@??ﬁ%bﬁus ee"’stweatﬁ){hecl Eaes %°§Y° Ah “”? ’P’d)?‘égﬂ g nppomay be ﬁP‘@a@t
one control % Rjeieed fogm the fdwsgidroprititpaievierl arpbothfpart dfe@ uat repleadle comiegetiut the JyKls Qib
fromthe per}naygépam%?thﬂﬁﬁkddrﬁgngﬁdﬁ &,CQ%&QEISPQQBQCM&CSU”ace or a transfer

devi ce may be provided onto whi c I'ng device acts. \Were a

cartridge is provi&eekitioh Bsot ¥k kc@lﬂ@ﬂu@ﬁ&ath@ﬁdsh&&?oﬂ%’stﬂ@r@é lml £ fd?c!%@rfs% WlhcihCh
stores at | east , data r.el atlng to the value of the nodifiable attribute or

attributes. S'f’ﬁcs SPRATY eI 2pdied o thersivus PRI Yot inay brereyjded Thofomppen sprstdmedread

but ot her nehekied gemie v terg ghe masking @evde oIS, or it By 4193\6€ ied @RortB! the Jalhk bR lattribute
enbodi nment Q;fg,gbm Rieden including a marking device and operative to mark
a visible path onto a surface, the marking device electronically

controllable to VWorPdFﬁsw‘ﬁ@n' HE R wdbd Jo%ﬁSBr% sQqug% §c£§u&%%opfth§nhe%r@qa enﬁmedhe

pen i ncludin east one sensi ng devi ce tor sensi ng | mges or

bot h and 8‘8‘H‘f PloTOvEReATRS B shsb ef appjicatiop @Wﬁ@awmgcraﬁnc@ H@lp&@sx‘leé@t@t o dne
attriblRe tcstyblemvarl ed, the value derived fromthe AMENDED SHEET .ww. t, s
APR ?~04 2 3 UPO2 -4 sensed i mge or color. PCT/AUGC /0 287 Received 20
Jul r 2br The conthemariag deyicerpspferably linglidesa cappiag dévﬁbberoiaamacmmraebyenaaouﬁﬁrmrray

nodi fy the walc Qxc%f‘mtﬁéa@ m@}t delp&ﬁiﬂk onQREsuitick ralnpyt:lgsed g&ﬁmp rkvh%h%e Ja{)lpa Xlocks thf:

i ncludes a rregt}‘) X ‘5 storing at |east one user |ne set of [ 0es
attributes ARHEC GURIPHLRS HEd set opt i onaIIy i ncl udes one or nore the

val ues of attri but e%]ed(-%-rfl v froman i or color sensed by the sensing.
device, One of the <8 sco"'rrr PP R ERPiRERSPY "e“’f?éff)é‘l’fi“éa‘b‘f"‘sst@WﬁMGC OPRalag closed

i ncl ud15hg c paipny Brefarablphiamovegient & acttidved Hyurtoesnent bhige Sy@R&ibng devi ce may be

| ocat ed adj acent the marking device or be | ocated at one end of the pen
In a preferred embodiment there is a stylus nib movable along a first axis which includes a slot or

groove extending at 0[1\101‘ than 0° or 90 to the first axis. A capping device is mounted in front of the marking
device and is rotatable about a second axis parallel to the first axis between an open and closed position. The
capping device includes an arm engaging the slot or groove, whereby movement of the stylus nib along the

RHT 220, . firstiaxis moves the capping device between the open and closed positions.

The czil"fridgé or pen may include a power source for at least the marking device and preferably for

the user interface. The power source may be a disposable battery or a rechargeable battery.

Where a cartridge is provided, the cartridge preferably includes an electrical input for receiving at

least one control signal for changing the value of the at least one attribute from the pen.

25 i The marking device may act onto the surface or a transfer device may be provided onto which the

marking device acts.

Where a cartridge is provided, the cartridge may include non volatile memory which stores at least

data relating to the value of the modifiable attribute or attributes.

The marking device is preferably an ink ejection type printhead but other marking devices may‘ be

30 used.

The invention in a further embodiment provides a pen including a marking device and operative to
mark a visible path onto a surface, the marking device electronically controllable to vary the value of at least
one attribute of the path, the pen including at least one sensing device for sensing images or colors or both and

a control means operable to allow the value of the at least one attribute to be varied, the value derived from the
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10 with the marking device located at the other end of the pen. Theg smnapng
device is preferably operable by pushing the device against a surface. The
user interface may include at |east one slider or at |east one ROIAUDG0]287
button or at |east one slider and at |east one control butqqmdva@gomﬂy (%233
interface mi§02i ncl ude a display for displaying information relating to the-
val ue of the at 15 |east one attribute. The user interface is preferably
operable to cycle through the stored sets of values of at |east one
attribute. The invention also provides a_ggn i ncludi ng a mar ki ng device and
operative to mark a visible path onto a surface, the marking device

el ectroni cakdnyd Gand &rlidrabl e to change the value of at |east one attribute
of 20 the path, the pen including a user interface whereby a user may
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broad form an i nkPESEEEHF ay p‘@‘“ﬁf’r? fitphwe & dispdaying gpfoamasion relgting tg thefvalugof thejap k
ej ectiléon demiscasadipgle.a central axis, the ink ejection devices arranged in a
series of groups, each of the

The user int\crfacc is preferably operable to cycle through the stored sets of values of at least one

attribute,

... The invention also provides a pen including a marking device and operative to mark a visible path
onto a surface the marking device electronically controllable to change the value of at least one attribute of
20 the path, the pen including a user interface whereby a user may modify the value of the at least one attribute

and at least one sensor device capable of sensing images including coded data.

The pen preferably includes a decoder to decode the coded data and to change the value of at least

one attribute in response to the decoded data.

The pen may-include a receiver for receiving commands from an external control source, the value

25 of at least one attribute being changed in response to said received commands.

The pen preferably includes a memory for storing different sets of attribute values. The memory

may store at least one user defined set of the value of the at least one attribute.

The pen preferably includes a transmitter for transmitting sensed image data, coded data’ or

decoded data to an external control source.

30 The pen preferably transmits sensed image data, coded data or decoded data to an external control
source together with the value or values of the at least one attribute of the path at the location of the sensed

image.

The pen may include a position sensing device or a motion sensing device or both and the value of
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groups generally extending al ong non parallel lines. Adjacent i nkzaiekﬁ‘c@hon
devi ces of each group nay be |located on alternate sides of a radi 1" l'or

on a radial line. A set of the devices nmay be connected to a common-suppty
of ink. Preferably each set includes 10 devices of nore than gﬁﬁ, HR
nore preferably each set has a different ink supply to the h %ﬁ%PSP g
devi ces of werogroup are preferably part of the sanme set and e bapd!
belong to different sets. The groups of different sets are preferably
arranged in a repeating pattern. Preferably there are 4 sets and 12
groups. Preferably each group of devices is supplied with ink froma conmon
gallery, all of the galleries 15 being &  a first level in the printhead,

galleries fQlasforsChivif i ces bei interconnected in part by at |east one
i nt er connect i ng patgrfsb g‘fé les\%g%ﬁag'? O%R%réégﬁtﬁ °31Qf) & the pe ghe relptiesrspassh pfaket Femey both.

passageways of eagh ps@tonBAS& l.Leries of at |east one other
set. the first. Iqa%/erpga%i d a ggggﬁeﬁ%ﬁgeeedrcgg frgrd fhe geped PEsHtion P thimages PHEMAY, r st
layer. 20 THETHE Fomtthetata gpoade indhesprsesiimagss ot s ext endi ng t hrough t he

t hi ckness of the 'I'hacsu;[vc It.ar}/agr and preferably the interconnecting passageways
are grooves in the I'ower SUPFYEE: BPredrad S anigk tiepjien typaintingheadheyienalplomlity of
lpart y -t :’lr’mqﬁ‘.l“m?’itdﬂ iasknesisl ofis, thb@ik&ﬁﬁt(bﬂdcdicﬁé/@{an eiP nef ekt Frﬁ&ﬁ,ﬁca&e&%d
ayer inc i inking the galleries w t he

i nter conneggﬁﬁsgée%%lsﬂ%g%gaap%io?ﬁgﬁggﬁc”ﬂ“ﬁg passageways extendi ng through the
t hi ckness of the ik Liay: . first econd and an ink ejection
devi ce | ayers reﬁﬁfsc%%g%%?g%gog%& a(!ruf’ mé‘f%&z"ﬁ““r‘%"é’gﬁf%ﬁe S@éﬂﬂqéé@‘a}ﬁﬁ‘ém on

pri nt head 6r’aélfa "&bly includes a first layer of solid material, an ink

ej ection device g@ﬁr@b ve AVENDED SHc | PENAU 2 3 APR 2004 WO 01/ 30591
PCT/ AU00101287 - P SCRPPTT ORPEid RAIPRISURIRfiek. Brefotabiyusach set includes

per spett i vaeXee more than gaqereue ewk ratirqygeftrablyeatti eitas £AHIIG B RibplPTo thd Ghel RUESTHI ON.
Fi gure 2 slionss daploddurd/ir@a in fiqure 1. Figure 3 shows a
si de view of the gﬂeﬁdhsr hli)wn tfP};pm]Et Pﬁtﬁg&léag%ﬁﬁ%ﬁiﬁgg%eg%ﬂgﬁl&%mé‘ﬁsd vi ew of
the pen shown i n The goupeofliiffefchiGels fe ReforbiW\rafbedRh RRER M| €W Of a cartridge
for use in the pen shown in figure 1. Figure 6 shows an expl oded

. perspective vi ewPodffergblygimretarei ddgeandfi2 frbwgeir e 5. Fi gure 7 shows a side view of
the nib area of the pen of figure 1 with paper at various orientations.
Figure 8 shows af™&@dloaddrouepiisect isweppliddenithark fomtadoimbilgBerd,Qll obl&E gildricd PeN
accoridi ng béngat 586Q66 in 4O piHeRd) avention Figure 9 shows an
expl oded perspective vi ew of a %agﬁﬁa%g%?ell ﬁ%‘kcfsobeggf'%fcro rcl{'e%t%ﬁﬁmrhbéﬁf legstone he

i nvention. & passageway at a second level, the interconnecting passageways of each set passing beneath

galleries of at least one other set,

) The printhead preferably includes a first layer of solid material, an ink ejection device layer above
v the it layer-and'a secontt fyer of solid material below the first layer.

20 The galleries are preferably slots extending through the thickness of the first layer and preferably
the interconnecting passageways are grooves in the lower surface of the second layer which extend only
partway through the thickness of the second layer.

) Preferably the‘ . second layer includes linking passageways linking the galleries with the
Interconnecting passageways, the linking passageways extending through the thickness o'f‘thé second layer.
25

The first, secqnd and an ink ejection device layers are discrete layers or part of an integral device.
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Figure 10 shows an axial cross sectional view of the pen of figure 9.
Figure 11 shows a perspective view of a pen according to a fourtrza APR 200k
enbodi ment of the invention. Figure 12 shows an expl oded perspective view
of the pen of figure 11. 15 Figure 13 shows an expl oded perspective view of
part of the pen of figure 11. Figure 14 shows a first expl oded perspective
view of pa™P%f%Phe cartridge of figures 5 6 & 8. Fi BEHAUBI28hows a
second expl oded perspective view of part of the cartridge of figures 5 6 &
8. Figure 16 shows a plan view of the printhead used in the cartridges of
figures 5, 6 & 8. Figure 17 shows a pefspective view from above of the
print head i j position. 20 Figure 18 shows a
perspecti vcegn&%ﬁe%éf&:?%%%%v@ﬁﬂgﬁe printhead of figure 16 in a cl osed
position. Figure 19 shows a perspective cross sectional view from above of
t he pri nt heigdre bfhoysagerspectiteqiep af agen agrpeding to prstiembodiment o thginRN.2004 WO 01/ 30591
PCT/ AU0O0/ 01287 .7- Figure 20 shows a perspective view from bel ow of the
printhead afguk b ghowsa plhBvidwbt BblpeRPB iPQSE 1 On.  Figure 20a shows a plan view
from bel ow of the printhead of figure 16 in an open position. Figure 21
shows an ewlmggqgwsg%és‘p%%%evee %(i)w%\{\[/lf}‘lr“gm above of the printhead of figure 16
in an open oSition. © Fi gure‘”? SHOWS® a perspective view from above of the
MEMS inkjet layer of the printhead of figure 16. 5 Figure 23 shows a

per spelt i veisye dgovsian epd penof e e phaivhigfigs 1a f urt her enbodi nent of t he
invention. Figure 24 shows a perspective view of a pen according to a
further emnragi MaBls a@érspbdie viel ¥faririi@da for usEin €hel e shdwn 8 AWS. & per spective view of
a pen according to a further enbodi nent of the invention. Figure 26 shows
a perspecti I f n_according t fur.t her enbodi ment of the

i nventi on. ﬂ%ﬁegﬁgﬁgag?pgﬁg erSpegtwg‘S woorfa%grldgc?g "Gse with various embodi nents
of the invention. 10 Figure 28 shows a perspective view of a pen according
to a furt hdfe ehtewizventevsf thetifare pfithe amiotigured vitk reperapyprigrerientfipngur e 29 shows a
perspective view of the pen of figure 28 with the cap off. Figure 30 shows
an expl odeigneB Sp@sah éxplodel peRpéctdt vikwt®a fatu@igd 6 uGh 43R bccofdingtdla@ecodd Shows an

expl oded persRae:bMR ivigW of parts of the figure 29 pen. Figure 32 shows
anot her expl oded perspective view of parts of the figure 29 pen. 15 Figure
33 shows anot her expl oded perspective view of parts of the figure 29 pen.

Fi gure 24 SHREGE A sFRPepded perspeatvg Yigw ot pen accqsling toehird prehiodimgent b theinyeptior her

enbodi ment of the invention. DETAILED DESCRI PTI ON OF PREFERRED AND OTHER
EVBODI MENT Sighie t GshowyBrixigitcossisstiopal vievad exergen & figdre 651 | ver br ook Research Pty Ltd,
Australia. BASIC PEN & CARTRI DGE CONSTRUCTI ON 20 Figures 1 to 6 show a pen
1110 accor qiig@lglftsgo“@aﬁe'rs e%tgve%E@@gbm&di&ftoatfa.\ﬁhén{g&ﬁ&tltl Ptgdinvl-rl?i?n. pen has a .
general |y tubul ar pen body 1112 in which is |ocat ed a replaceabl e cartridge
assenbly 1};4. Tge cartridge 1114 includes an ink supply 1116, stylus nib
1118 and pr &Yt KeAd PR fFreeivdiy ey € Bu5é! di scar ded when

15 Figure 13 shows an exploded perspective view of part of the pen of figure 11.

Figure 14 shows a first exploded perspective view of part of the cartridge of figures 5, 6 & 8.

Figure 15 shows a second exploded perspective view of part of the cartridge of figures 5, 6 & 8.

Figure 16 shows a plan view of the printhead used in the cartridges of figures 5, 6 & 8.

Figure 17 shows a perspective view from above of the printhead of figure 16 in an open position.
20 Figure 18 shows a perspective view from above of the printhead of figure 16 in a closed position.

Figure 19 shows a perspective cross sectional view from above of the printhead of figure 16 in an open

position.




the ink supply is expended or the stylus or printhead are damaged, with a
new cartridge being inserted into the Z3 APR 21104 WO 01/30591 23 APR 2004
PCT/ AU00/ 01287 -8 pen body. However the pen nay be nmanufactured as a
throwaway itemw th the cartridge and pen body integral or not end user
separ abl e. L3k supply 1116 conprises an el ongate e 1122 which
is closed vzgémgﬁ%ﬂend by a first end cap 1124 and at 'E%gjlﬁtﬁl?@?gend by a
second end cap 1126. The tube 1122 is preferably nade of a 5 thernoplastics
mat eri al but may be nade of other materials. Wien nmade of a plastics
material the tube is preferably extruded so as to have a constant cross
sectional et bd stows FENBHBE vikwiRon IR of IR YrinkBad b Hig@E 16110A opehRkigRd. |'f nade of
netal, the tube may be al so extruded. The tube 1122 has a nunber of ribs
1128 whi ChFidi éd sewtah ivitrz1t ol;'nib(glgwc%fthﬁtrri1 ez;[dlél i{g[.O f.our 'tsepar ate chambers
1130, 1132, 1834 8" PIB " These T T 0 ParSo “prsvicdE™ T g™t y. The chanbers
are filled with ink. At its sinplest the chanbers all have the sane col ored
ink. 10 Al tFésrmm Ak shans pryexpldded rerseeiiye Vire figin ftforerofthg pripthrhdof Bgdreil i gn dpen pesiioh  chanber .
Wth four colors and a suitable printhead it is possible to produce al nost
any desi I’Ed?igﬁyebm)ovHSiad&gec@eGlmnﬁ%via&%e@lﬁimgdaymartirﬁwadx&ighr@w. and Bl acK
(CWK) col or inks. The chanber 1130 occupies approximately half of the tube
vol umegzwhi |.st three remainin chanbe each o one sixth of the
tube vel umégmf%ysgowmp%%vle or" cr’p}ra nt ﬁcﬁ‘angg(t’e)%/ﬁ{“ﬁ’g ‘B °gl‘3‘f<“?'i%§'8 %“(’ff’ &1y 15 printed
more than color and so black ink woul d be stored in chanber 1130 with the

t hree ot herFiggEPORYYs 3 pespestye vipw of @ praptseding (A fgrper ppiBdimgpt Ff f@Bvenfop. wi | | be

appreci ated that the nunber and rel ative vol unes of the chanbers may be
vari ed as dwsicBHows DdIPecHd KiEvsTh pddl @G biflo 4 fikbereMbodiPbnk TtHE mSentibhl | | Z€ Si X
different colored inks in addition to black and, if desired, the tube may
be divi ded g nbers. The col or i nk.ch ers need not all have
the sane vﬂéé]%rgr%cﬁ%gpe{ Jé!é‘vg rla“é?%afeﬁ cccc):rﬁrégrtr%aef?rg‘fri ?boglrlglcmﬁeﬁ g used) need not
have half of the avail able volune. As 20 col or becones nore accessible, the
proport i on e gt sheits  pRIPr e forgseyithegious evodippeiys e imeatior and so the ratio of

bl ack ink to colored ink may change. Simlarly, whilst color inks are

suppl i16d i rFigeguddhova APdpdctive VS @ pdnSccbifing t6 LASERmbBiYent ST inbdifoh @Qap chhat a

| arger supply of magenta could not be provided. The first end cap 1124 is
shaped to sy I 523 > of.. t he chanbers. The end cap
1124 i ncl udes gﬁﬂsgg’%u?ﬁ?%{J;sfnﬁeigﬂfggg%ﬁ%g&vbﬁ lIrff'i nto the chanbers as the
ink is used. To prevent drying of 25 the inks through evaporation (the

i nks used drgEredSHiArP e mefedrerspsdivepy ofthyfisyalirer seal , not shown, is provided
between the ink and the end cap 1124. As ink is used, the seal noves al ong
t he r espectiigie 3chanbedplodddyersgavons oepats of APfighd Xped. S al SO shaped to
substantially seal each of the chanbers but is provided wth passageways
1178 (see fggur i ' with the printhead
1120, bondeﬂéﬁtég?mt]‘%ém%égpag%g%g%ﬁg&%é)%n%f%g?l@ﬁé&pri nthead is preferably
an inﬁ] jet type printhead and nore preferably a 30 m croel ectronmechani cal
syst em’( VENESe a4 32 atofrjer{oded peprstiys Y w of PR etigr <R P i nk usi ng mechani cal
actuators rather than by heating of the ink, as currently used by nost ink
j et type prhHigueét govsuparpatileyie@sfapdnaddbréing to ABrhsrapbvdivEMS the agmtbni Nkj et s have a

| ower power consunption conpared to such printers, which nakes them

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS

Note: Memjet™ is a trademark of Silverbrook Research Pty Ltd, Australia.

BAsic PEN & CARTRIDGE CONSTRUCTION

20 Figures 1 to 6 show a pen 1110 according to a first embodiment of the invention. The pen has a
generally tubular pen body 1112 in which is located a replaceable cartridge assembly 1114. The cartridge
1114 includes an ink supply 1116, stylus nib 1118 and printhead 1120 and is designed to be discarded when

the ink supply is expended or the stylus or printhead are damaged, with a new cartridge being inserted into the



attractive for use in portable devices where available power is |imted.

For a better understanding of MEMS ink jet devices and net hodségf 2
fabrication, reference is made to our earlier US applications, cﬁfgt %o

35 1J052US, the contents of which are incorporated herein by reference. The
printhead is bonded to the end cap 1126 but nounted on a flexible printed
circuit bo¥fAf1¥eB) 2 3 APR 2004 WO 01/30591 -9 1144 wecvhudskcbudes contr ol
and power contacts 1146. PCT/ AU00/ 01287 A stylus nib 1118 is nmounted on the
end cap 1126 so as to be capable of a small anobunt of axial novenent.

Axi al novenent of the stylus nib 1118 -8s controlled by integral arns 1148
whi ch ext end E%t [ al lf‘ﬁ/ and axially away fromthe inner end of the stylus
to bear agaih$tVa Ty °1Pf?32?"y("§é‘em‘faf‘b‘tf‘r"é "‘I’B?W‘awf‘h“"ﬂ’s"ém thscaidge gl P50 boRe sty us
agai nst a siat%aﬂ?ra?tendempsmblt he arms 1148 to bend and allows the stylus to
retract. The styITlhl . re6 erabl%‘ f or med b%g injection noldi ng of a

t her mopl astic mat€ri S|llpp O SOTFPET B EIgREes OARE e 1122 phiphds lskietfased bve first ypi cal |y
a maxi mum ofd grdidttand atsheratensd bpe ovérd ensl @p k6. flbe tibatiR? & grefehigy uigiepf a | n

addi ti én t hienfidplesttshihaletidl Yut @fay bet tn@e &toMLrUﬁter]is&ﬁGr@Wdﬁlﬁﬁ& nﬁtm%mﬁé fbeafrount  of

roughness ige e ts St e s LS. ema my be fixed
wntjﬂ subst:aﬁ fi?tﬁ] i S%Gr}r‘ewnt ag k! QE&LI‘FES] IQ)%V% t(':1 Q?LT]ﬂ s sh:a)p()ed

to receive snal'%d“o%frftoln o et Perﬂ:?%Fx"t“W)é‘h%‘Ht“ﬂ@N“ffS@er "fﬁ H¥abeery may
merely sit %Y‘Pet‘*ﬁé“eé%df thrf tube fnge feunedpagatshagabery 11300 H§2, bi84 &ri 861 Theerits kisbpwaiys | Nt 0 a
chanber in diguey. @ndcharbtprs areLfm&ahthngc ahes faieke@Reychintberd alC B amE BARL 65, bot h

termng s Ozf.ltcﬁanbél'} tLe%na? Be ent @(ﬁ{) dq’rf'i_l» in Ea¥tp %an%@?t J\Iﬁterur ?)Flsgr?dbaes{%%éle mtheacrl aged by

el ectrical cont he end
only allows® 5"55‘ o Erﬁ‘%‘&gag??é‘n“?y ‘tﬁi“f%”t?h‘é‘"% eF‘Pﬁ"‘ﬁ*&‘P“ °f@’f’é Mreengan el %"é§la%5<r ot her

el ectri cal (SMtYﬁ)stm@@ are pr OVI ded V\:hl ch connect 15 one or both terminals
of the battery 1JI§c o 115(?3 , lip 1152 extends over the end
cap 1126, printhead ﬂbfb P’ﬁ&ﬂ”’&'ﬁ‘& ys}laS/Pfu‘g“H eyl e I g res FPARRY t ur e
1154 is pr o“\?i“&eaeaf*h?cemﬁgwem@“ chthg s vplprese Ine@MYIK] &Rr prfntintglvievics tigdkisnommally 1118
proj ectSs. Tieedaperitiavicoor and ddbkci itk vom@be sioid & bager ABid tht @uSot-NBIoPidAthead 1120
to eXpe' [ rﬂﬁauibQPH%lM@u@@ﬁﬁthE @ﬁt&Walﬁngunﬁgrénduémw QltxmeI a&g rr I dyge 1116

is p05| ti onbevarle as%em % %g%‘ secure | ace by one or more 20
resilient snap action 3’1’*‘°r?5”°i’. RIPE G iz 58%%8“‘6‘?‘1”1‘1%5‘ﬁi‘dﬁ‘“‘tf‘é’d"ai"lSZ
Wiere the bt fidpsyed1iage may bs digidaddopevemayimpre dhaplokdiek darderempt noiiatl avéxnt h

term nal s isamebRed dni Gablack DK thastei (FBladkidk i ubheddGB hdvd Ak of :Lmauwvmﬁdmd&e need

not er WoRhe a i on n bic | ay decr ast erno] eraxo
Conneg}d;d ;M?feo SRGAAR LSRR RO blrkyng WAEH B 59.!1,9%9 Gl SEMAHLS

ther ternina e cgg%‘\/\]"i'&ﬁ’ié'?“ﬁe S"ﬂ%é“ P’Re/léf colprinky AT P! ‘§éq”f’H§°“f“r‘é¢ec‘EWd of the
bat tery erf@“&@é’éy v ipsiapqei thitd larprpupplyeéimigentatchw nolboreiieend 1160 of t he body
1112. 25 In a nonQchrone ni nrumfu ctionality required to control
t he pr inthead is rllgentkll'st c?d C ;f lq£|4 lS shfpe({:?o é\ﬁ% antxal1¥ th[e I;;vl ?f(_ﬁ;ch 8fotPﬁCPa(5quml ’H@ efdﬂ e ink
j et act uat ot 1247iprides el g injefy é149>s°|aliwrewt9 the cagebefs 2} theivly ipwrdatogrevdieiying ot 1 ol
Ci rcuiddry fiprinks heughrkapjraibn @e inkaba @ usudil) Saibhsed) b mSwbit &), doSshdvh,af gavakl y
control | ed ®Qed hx@-f-nk inBlfe dnd ca@ M2Y, A?’nﬁggs%jthc s@pg&estan)g t§er¥!}eﬂ§' zgl!lng)mj S pr essed on a
substrate. Pressing the stylus against a substr ate results in a conpressi ve
The second end cap 1126 is also shaped to substantially seal each of the chambers but is provided

with passageways 1178 (see figure 15) which communicate the chambers with the printhead 1120, bonded to
the free end of the cap 1126. The printhead is preferably an ink jet type printhead and more preferably a
30 microelectromechanical system (MEMS) based inkjet. MEMS based inkjets expel ink using mechanical
actuators rather than by heating of the ink, as currently used by most ink jet type printers currently available.
As such MEMS based inkjets have a lower power consumption compared to such printers, which makes them
attractive for use in portable devices where available power is limited. For a better understanding of MEMS
ink jet devices and methods of fabrication, reference is made to our earlier US applications, Docket No.

35 1J052US, the contents of which are incorporated herein by reference.

The printhead is bonded to the end cap 1126 but mounted on a flexible printed circuit board (PCB)



force in the stylus nib. In this enbodinment this results in novenent of the
stylus and the on/off switch may be 30 activated by the novenent

sensing the conpressive force or by other nmeans. Were the styl ugiiPR 2004
substantially fixed, novenent of the stylus nib relative to the rest of the
pen i s notyays %{]I gble. The PCB and printhead circuitry may be permanently
connect ed to thée battery or the pen may be provi ded WETAHV8@Har at e
"master” on/off switch. Provision of a master on/off switch allows the user
to use the pen in a non-marking node, such as for use with a touch screen
of a personal organizer type device. ©her 35 nechani snms may be used to
ensure no RﬁM%kﬂQzlu@é‘stnp&mBS&erc@% ¥\nd[ be explained |ater. Were there is
no override type system such tha e pen is permanently "on", the
printhead or PCBAGiykCiti 1118/is @fundinlhe RidQEEN Bb ¥s @be3aphitio 2 A aMQthlz(x%0591

PCT/ AU00/ 012% e 1%91311' n%génﬂrqgf m%bf’uﬂ?b ﬂ?éjxgcogl;o\ﬁ%%F mle g’i i Iil¥18 g]ch extTn% Eter[a Of fnmost

of the el ectdramlgl circyits to conserve e stylus
nib resul t SR PRERET e gy of ﬂ"é‘h"éfy}é'&'f’rb?ab“éf"’swg‘f‘ é’ﬁ“é (S%?rf'ﬂ“'?)’ﬁ? ftismpessiBei ng a
sol i d St at dreciglys tgainst a tuhratel gy thd i DT IvOId Y gievwsiteisnlgs ©awsedhdyyns kangi ng

froma S: ?@@Eﬁﬂﬂﬁnﬁe@by&fwﬁﬁ%l\i@g dfﬁ)d&mq\.ﬁﬂal;tic mbt@'laﬁﬁosgdmrflbly au?etyl s rn)eenléﬁrLOt i ced by
a user. Sy P mikinlub) g3 SR beDiac € n additio
typldfiy & M%O%H%drp%od e fe ‘Q Elao ¥h fxshx’l Syeh ‘E)ﬁ %eélwg:y Mg motion

accel erometer Senso
above a spd&itid o atc‘f‘l’fn%’%%ﬁ acfma'h%mb"é%ftm%@éﬁﬁ "‘l“ﬁ" Sbe“@tﬁrs'é%“llf &‘ES‘Gd thevlpeit body
1112 is notmabs‘Vr‘i"#ét”rﬂlSe‘aqam@iwomwmeetadbwe@ provided with a finger grip 1162.
Thi s f‘ﬂnger gri pT O ¢ r@ncolg%akg/es the user to hold the pen in an orientation
with the stylus nib™ T g, & YNt W@%\H‘“&’i‘?ﬁyl‘“%%‘éﬁ‘e’y 1o The

ori ent at i oREY MpHEsST KON the epf theqnil ¢ap ordd mag proinsrindsideways ints a Ghamtkd it @dcas 0 t hat

t he styl us Lodaing vt bdtterpBta chbSdr EddBlés bbth @rmpats Bf Ofatda lakcyﬁnﬁ&m tipbgatd;}%lori)t bepd to the

paper at amRgadd b)eagcﬁxtzdl Q&tact?-ﬁx tﬁeh&)%lmr "l'vfgrefy Qltt{q% ?1? zﬁterﬁ on thc%nc{ shows the

I
st yI us nib resti hr ée SFi enf Rt 8KV ndi cat ed

gbe rs 1162 LTP‘QT £ %6t °r§2"ﬂ 1({6)% b h 8"613 8& Hreisterisilenty iR Areviged whichesateti s
i nd| ci ed B§F°f‘?°Hé°"‘l‘ﬂ?*?@fthep’&§9@fﬁ13§H@Ettlel’}‘%m represents an orientation with

the stylus nib a nth whi aper sheet 1166 represents an
orientation wit hgfq 'I\élgaptsl{ggf’%gésm €'beé‘ii %?5\}112?518’"@?"? ﬁ{zﬁgﬁ’ﬁ““‘bﬁ‘ﬁé}““sgﬁéb‘? ard 168
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30 activated by the movement, by sensing the compressive force or by other means. Where the stylus is

substantially fixed, movement of the stylus nib relative to the rest of the pen is not available.

The PCB and printhead circuitry may be permanently connected to the battery or the pen may be
provided with a separate “master” on/off switch. Provision of a master on/off switch allows the user to use the
pen in a non-marking mode, such as for use with a touch screen of a personal organizer type device. Other

35 mechanisms may be used to ensure no printing of the pen, as will be explained later. Where there is no

override type system, such that the pen is permanently “on”, the printhead or PCB circuitry or both preferably
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available to the pen via the contacts on the PCB 1144, Alternatively the pen controller decrement a calculated,
30 assumed or cartridge supplied initial ink volume the ink volume as printing occurs. In one form the cartridge

may store the initial ink volume in non-volatile memory and the pen may extract this information from the

cartridge when the cartridge is installed. This enables the cartridge to be a relatively “dumb” device.

PEN WITH SENSOR

A pen with a built-in optical sensing device is show in figures 9 and 10. The pen 1200 has a body
35 molding 1202, a chassis molding 1204 and a front molding 1206. The pen 1200 uses a cartridge 1208 the
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light used by the image sensing device(s) 1216.

The PCB is mounted in slots 1234 in the chassis molding 1204 with the aerial extending in a slot

(not shown) in the upper surface of the chassis molding 1204. The chassis molding slides into the body

30 molding and is retained in position by the front molding 1206. The front molding 1206 is a snap fit in the body
molding with a snap fitting (not shown) engaging in recess 1236 of the body molding. The pen PCB 1212

engages the contacts 1144 of cartridge PCB 1144 to receive power from the battery carried by the cartridge

and to control the operation of the printhead 1120. Control of the printhead depends on the application and the

processor and will be discussed in later sections of this document.

RECTIFIED SHEET (Rule 91)
ISA/AU
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mount ed on PCB 1114 and is received in a recess 1176 in end cap 1126. Both
the printhead and the recess are non-circular too aid in correct
orientation. The end cap 1126 includes'four ink galleries 1178 which each
exit into tRenkECEPaNHELS at ink outlets 1180. These outlets conmunicate

30 with ink inlets 1182 of printhead 1120. The stylus nib 1118 is nounted
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print head and provide Joassageways to supply
Figures 14 and 15 show in detail a preferred arrangement printhead and stylus nib for use in the

25 cartridge and pen of the present invention and as used in the cartridges of figures 5, 6 & 8. As such the same

parts have the same reference numbers.

The printhead 1120 is mounted on PCB 1114 and is received in a recess 1176 in end cap 1126.
Both the printhead and the recess are non-circular too aid in correct orientation. The end cap 1126 includes
four ink galleries 1178 which each exit into the recess 1176 at ink outlets 1180. These outlets communicate
30 with ink inlets 1182 of printhead 1120.

The stylus nib 1118 is mounted in a slot 1184 of nib cap 1152 and held in place by surface 1190 of
the end cap 1126. The cantilevered arms 1148 bear against land 1184 and bias the stylﬁs nib outwards. The
front portion 1186 of the stylus nib is circular in cross section but the back portion 1188 has a flat portion
1191 which slides over surface 1190 of end cap 1126.

35 The stylus nib includes a slot 1181 which extends obliquely along the flat surface 1191. The
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the print h%% 5111%21?] v).a 8 % #%ﬁ ﬁ% ere ‘15 g‘éef erab | east one set
of cog(fl'act Iy o) it % R hsage ey as H&W@%Poééz&ﬁvep i2ne
or eath i ndFRiFipsior- Puhl?o' ‘éjﬂe &*P pagm mdtenal e amai,v phoblenaidrhassibl igerfacet Fuithie§ by using

si npl esty G&ﬁi&n&ﬁb M2 ®r B ESdpYnehtd! 18 @8Lird Rseibiy Of
As seen .in.fi ] r? pl an w%t\‘/?/ tt he pri nfeheg : fp%m%lg%m%g%hés)tegﬁ%r%ﬁ

fabri ?n tec%nx(%%s

oct agonal profi tabs 10 1314 and 1316 extendi ng from opposite faces

of the octagon. t ha 6.is.fornme ers 1302,
1304 and 1306 on|1th°wvdn“lef“pﬁ2€9% TE ’E“ ‘?glr r‘?éé‘ s °é°F‘|‘°“fd8U‘f°s |‘§9@?€§“1'§Eﬁz‘"‘°
1304, 1306 "4 Sitswh off ihigh extepdsiypughly taldeHP@B/afdilrdmm chreer AP0 dhet pinthéae. Evaryer
1306 28 t howurtR xRN dhend iROGUBod BRiclsOB 1Pl bA¥&I 308 samd & intet. nk ejection devices

“connected to the same ink inlet constitute a set of ink ejcction devices. The ink ejection devices 1310 are

arranged on alternate sides of a radial line, which results in closer radial spacing of their centers. The twelve
“lines” of ink ejection devices 1310 are arranged symmetrically about the center 1300 of the printhead, at a
spacing of 30°. It will be appreciated that the number of “lines” of ink ejection devices 1310 may be more or
30 less than 12. Similarly there may be more or less than four ink inlets 1182. Preferably there are an cqua]
number of lines for each ink inlet 1182. If a single ink is used in the cartridge the ink inlets need not feed cqua]

numbers of “lines” of ink ejection devices.

The layer 1306 includes a tab 1311 on which there are provided a number of sets of electrical
control contacts 1312. For clarity only four contacts are shown; it will be appreciated that there may be more,
35 depending on the number of different color inks used and the degree of control desired over each individual

ink ejection device 1310 and other requirements. The printhead is mounted on the PCB 1114 by bonding the
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octagonal shape with tabs also aids in locating the printhead in the recess
1180 in the end cap 1126. The capper 1183 is also preferably for rZQ;dA)Iszgg['he
same semi conductor material as the print head 15 and is nounted on the
printhead for rotation about the printhead' s center 1300. As with the non
el ectri Caldvéfoﬁaﬁ)%; ve | ayers, the capper need not be the sane nmaterial as the
print head or e én be a seniconductor. The capper nafcﬁ@up%qlésﬂed bet ween
an open position (see figure 17) and a closed position (see figure 18). The
open position is showmn with the closed position showin dotted outline in
figures 16 and 18. The capper 1183 hd4-twelve radially extending apertures
1818, Thes ¢, GREh{ HIEES12H1E Bhf nlIChR b ARASHD iy Db T Lhen PR/bcE

position al* Qr[h Ion devices are free t hrough t he
apertures. ﬁlé”{:PB%‘é"&i’déﬁ&‘?F?l FIESHY e é{‘ﬂﬁé‘f’?‘ﬂ‘rdé‘%“ fgi‘g"lé*\?é?vlc? WHEPEr i al

bet ween t hen|Homevsr, ednerplipkallgighe tiqve rrorgiely pughess, whatrpdlot s tprpting pridaih wodt rfalie capper
bet ween t hQuatiiiey, fs @8 out SdefhalG\o81hd pridieal. ITRis APDE bylbir@uiry b3BOPdBN 1 1dhepei PO | ayer

1308. ghus (fpk ﬁ%@ﬂﬁtﬁgﬁ&@mﬁ&&%@s‘; P&e agguege InEs d@@cg ﬂc@mg glcv%&,ﬁsl al

cannot enter int tures tion devic

possibly @HAE®IR “E?I%Wéfb‘ézo virfentagn &He- JP"é"s‘s predy Eas‘;ff‘"eﬂcb‘lf&ma?s ‘?Brf?fed in the
capper 1183achist o gk sitctiondievices. Bevavecaedinot ewh iRbyided] mhejirvgondeichod e adfissablae

enbodi ment AsiQiMlesk 3hscRG bdméfe tirmsd BQLUfAbR hesbhiol fnds. SE€Ti s of overl appi ng
cylindrical bores, the dianeter of which is a function of radial distance
fromthe capper' $s @i fggpre 16G00an Vsl the prngeead ¥ BP Yas ¢ pybstantzgfheqcgepabegofiippnith s def i ned
by twa0r adiiziklkis 1806tesatthd Tmloppd@s fadt of the SataBdn| 1t WM EH nted that @AGHS iRl of lafeks Wi | | be

appr eci at eqsp! Agk anh Mde O, %Qﬁabofslélb%n&@gpﬁrfoummsm&ofﬁ m@@mtm Thrgs' de when
rotated so %@es’ﬁﬁp rtgr es i ncre radi al di stance

i ncreases. fe Bdpiier by b§“d§%‘8§‘f g |1%?F Iwifh"b‘ eéﬁ‘ﬁ‘f‘g W‘F Flhe é‘lpdﬁlt’ye'i B The322

ext endi ng GQWMSW@M@MSP k& "ﬁ@mlnpﬁem’yth@# in the feeess| | iR thesudefralds. 1326. These

| egs are spaced | y erence. a e in correspondi ng
sl ots 1328 forme e °npp’f’ 1 bsea?s. °’S"é¥| °“"Efu %Sf""‘f ﬁ%"C""er“c%” mgﬂgfaéé%"”f%*’iﬂ of the
upper 1§ayera“d1‘308‘m“'dr??éh°§r"6“te$d far' ation gheyt }i‘h grinthend’s ganternl 3¢0p tieltd dhe inemrelsetricelyr ner s.

The i nner suivé aes, te33fperakedinbitdve Sk g mit33Bas aia @ritk R@d briRBbe Sithka@tolBR2 of the
legs may be,gs c;ru,aseeomci,e&@m.%a,dpo%n Qsa%gm hﬁfa,taedac%sea pgsm;n &k ﬁg&% t aidin

ensuring the capper .rota wever this is
not essent i°Af" POSIR" 't &V ‘ﬂ%g‘ﬁlfl?‘?%’ﬁf’s’t’é’ﬁg\%'“g%{%°“f"& %ﬁ%'fes ’téﬁ%d gé‘f‘%@@ﬁ' YW a slot
1328 but t Bisstwilve rifistly exteading tepegitresdAig; THess epertprestagerpized ang prrapeedibot that ppcltecopfnaces nay
have @0s! Otpositia€f1Bif e ink Bie:tiGyiENIR did/free @fcjctt iR tr@gStheladtidreaRAheSlo@l fosikaddR 1S al so

not essent Ia@elrtures7l31?8 &ER lg"QCQL} by\QcQ;]hé ;)1%59131“]?@{(‘!6\%80;!%%% matléll @Leactaﬁ gn of the

capper is cause n rm118 slot 1181 inthe styl us
nib. RotatT8hi" g‘? ap%/’ﬂ‘ées %é% ges & apgffes é‘@l‘l? "‘Tpfrrﬁy%éﬁ)g oy St ETAGEPI B2 and
sl ot s 1328.thePriptsrdagddertisndetivirgenioenierigo thegpperes, 1320ppd tretiry cisgtoraievidetterosstblyl us ni b,
t he ar m 118hsdrasciage TEHE hydiuael 1 PNO4ré pradiabll 33ded i the chp@ 1 B89 ¥t stinBd sehibiRdusibry | US ni b
I'S p9§hed elcmngtrﬁéglocfs &h the Ln%gdxrﬁeqxtrghoklxgéh ier%}gQSSquQQHtm s@r%s &%Ce‘l%mgdcyﬁgrchll on 1334.
In additi on _guar % ar ms %3}]3 1? fr%agd on either sid rm 1185
and al so serve™t MM ™9t Rt 1ER ° ‘?“’é'fze 0w the F3PRETF £5PE L AP Mepri nt head
i s insert edPatae menbasiolned by gvoi radialitrixietding lipes 2yt amatiangle fewach pteer. odble @mprecidtdd f or some
reason t he uaepPpeitsidt & thelc@ba ine\ds h@OthdNE hsidd Wien Glddd @ 1B LpEwE il &Giceish® Si de of
the openi ng,;@andml L& tisd2tiAliQn before the legs 1322 contact the ends of
the slots 1328.

30 The capper is substantially planar with eight legs 1322 extending downwards from the periphery of

O

the lower surface 1326. These legs are spaced equally about the circumference and engage in corresponding
slots 1328 formed in the peripheral edge of the upper surface 1329 of the upper layer 1308. The slots are
rectangular with rounded inner corners. The inner surface 1330 of the slots 1328 and the inner surface 1332 of
the legs may be arcuate and centered on the printhead’s center 1300 to aid in ensuring the capper rotates about
35 the central axis 1300. However this is not essential. In the embodiment shown each face of the octagon has a
slot 1328 but this is not essential and, for instance, only alternate faces may have a slot therein. The symmetry

of the legs 1322 and slots 1328 is also not essential.




PRI NTHEAD ACTUATI ON 10 Whil st the pen may be turned on, it is desirable
that the print head only actuate when the stylus nib is pressed against a
substrate. The stylus nib may cause a sinple on-off switch to clode AR 108l
nmoves into the pen. Alternatively a force sensor may neasure the anount of
force applled to the stylus nib. In this regard the cantilevered arns 1148
may be useWOYI?%¥t1y as electrical force sensors. AlteFTAYWERY 4 discrete
force sensor may be acted upon by the inner end of the stylus nib. Were a
force sensor is utilized, it may be used nerely to 15 turn the printhead on
or off or to (electronically) control-%he rate of ink ejection with a

hi gher force r eskl%atulgnncg the c&gﬂe{ is ¢ u?et] y %ng gm%gn{x QHZF matlge ahgrledglf)ttlgéllzg ttﬁgsgyﬁls mﬁ_he force

sensed may be use as
the |ine wRefetign Of%faaw 6HW¢1%‘%%&bE$S 138 gndglpts b”%; 3%%fév°’éf‘f‘m6€r‘ii°d'f°1°apg“\fm tch to

change st atpgnthedafel W bhARIL, NKarRASSAGBE/MNGved bretiop 133mtTh ea evelnalst thenseylus nib fser ent
col or ink %ﬁsﬁ‘e@fid O Y h&%ssaﬁeke@%&dherm ;Johﬁoxaﬁ% Hudﬁnoﬂ l@RISRhsS1336 26 pr 0b| ens

i n Supg | yl ngmdeg on 61861' sme ofe tlx ect IIPSQ nd slo (s:gvse Ié,\ﬂm rgtanon e[‘he rec:esselr ‘%nt %Othh
ej ection d8UI'CES” 8r'e *T nteréaved” T'n “Convent T onal g

ej ecti on -devitewds insersd 4psan ARFEEE it (Yhighotheagupre Py Bouscaisd df 8’0“”95 'Fasqﬂh*é capgr f5f er ent

i nks may beotsed pgol niuetdl the @uasicsedis dooast the Gd1o€ihé bretingaind ot fatawn digorothe tefse320w. 1 n a
radi al arr anaene Bs B Sod S28. N0t possi bl e. The rear surface of the bottom

| ayer 1302 is provided with four ink inlets 1182. These inlets are 25 oval
shaped on the rear surface for approximately half the thickness of the

| ayer 1302 PANEHEAMYETUABRMt i nue as a circul ar aperture 1340 through to the

upper qgur f ace. Tmﬂsr @@Jm ;ﬁarbz ﬁ&.& onxt 1§d@§radleql¥@tﬁe plimQd &hysaauamacnfugu&mglrbooves
1342, 1344, re.are a nunber

of ol es ¢ I ELERMR PRt PRADRGPLBY S P RRehol MG P =195 1BUE ) Gur s
21 and 24) perThlsmptyiies forsg serfseranay maSUtewg apeyptef fO’Fe’aPylé‘Fd tmewl@ @il this rgprd thést  t he
end cap 1126nmis@red hﬁsmtgma@(wew dietly neles@alied sPas Sagemsysa disdte Ase want | oned

above, thernayu% surlroy ml&eae@&@th§stﬁqubtw1@&ysml gex@@% u@lfzed a8l @&:tnle,@ wdevi ces
1310, ce fromthe

same I1§k i ﬁlfné epn%igé ecin Ipfcﬁf &ogelefztj ontcaﬁl@ c?icqq'n\e“ te otsnik ejétcufm w1 ]a;ugﬁr? fJCér%C rTsultméS of ink
ej ecti on deiskeegecha rig f?b@?'@ﬁ? s f%@?@“" 1pgype usgd byJzontroliphfo gong@d pther gigigitejes | nk
suppl i ed byuch kskhe likerWidat Rdtali@@ the chpper i@ a0 RMselabyn@ff svlidi0d chagssta. S| ot 1350
extendi ng through its thickness under the line of ink ejection devices.
The outer end of the slot 1350 is aligned with the ink inlet 1182a and so
suppl i es i NRENEAR'NEPASHCBIP ces of |ine 1370 above it, as seen in figure 19.
The ot her end of Tﬁé’lﬁmlﬁéad)'has 135 ferhtl o@l&Sml\l\Eﬁcfbnh&‘uﬁs a‘l:rar@&l jadialld ardl hPRes2@04 UPO2
-16 P%/ AL%%]QA@& 7suppBﬁg %‘lkvtg%eze%cﬁ%mdyvmgso%re Iﬂygﬁere;]tﬁcg%r IR ¢ %Qm&!c&aat' € WI t h

groove 134 The end gr.oove "g have hol es &l to the up
surface and“‘?‘ﬁaé%delnc‘BWfPﬂ?{’ia‘c"é‘f“Es HF £ 6998t €V 38 ”‘éi‘ﬁ%ﬂd Ts"é’ﬂ lep REHEE 9 ey . These
sl ot s suppldjffeier kg reny bq shrplied 1357ch rowafrpeh eHBAP batheogds otthe rove [nyp radifporangemeps s isof | nk
from opposinagossitk i Nl et 1182c to respective lines 1376, 1377 & 1378 of ink

ej ection devices is acconplished with a mrror imge of the slots and
grooves. The rear surface of the bottom layer 1302 is provided with four ink inlets 1182. These inlets are

25 oval shaped on the rear surface for approximately half the thickness of the layer 1302 and then continue as a
circular aperture 1340 through to the upper surface. The rear surface of the layer 1302 also has four grooves
1342, 1344, 1346 and 1348 located in the central region. There are a number of holes that extend from the
grooves through the layer 1302 (see figures 21 and 24). The lower surface of the lower layer 1302 seals

against the end cap 1126 so these grooves define sealed passageways.

30 As mentioned above, there are four ink inlets and twelve lines of ink ejection devices 1310, so
three lines of ink ejection devices need to receive ink from the same ink inlet. Referring to figure 21 a first set
of three lines of ink ejection devices is numbered as 1370, 1371 & 1372. This set receives ink supplied by ink
inlet 1182a. The second layer 1304 has a slot 1350 extending through its thickness under the line of ink
ejection devices. The outer end of the slot 1350 is aligned with the ink inlet 1182a and so supplies ink to the

35 devices of line 1370 above it, as seen in figure 19. The other end of the slot 1350 aligns with hole 1356 in




5 Ink inlet 1182b conmmunicates with slot 1362 and so supplies Iin? 1@@@?]‘
ink ejection devices. The inner end of slot 1362 communi cates w i

1364 in layer 1302. This hole 1364 communi cates with groove }63_

ot her end of groove 1344 has a hole 1366 extending to the u 4@“} Q1287
whi ch comumbgates with slot 1368. The, slot 1368 extends B?éYe Y 399
and 1375 of ink ejection devices and so all three lines receive the sane
ink. The supply of ink frominlet 1182d to the lines 1379, 1380 & 1381 is
achieved with a 10 mrror imge arrangenent of slots and grooves. CONTRCL
OF VALUES OF ATTRI BUTES OF PRI NTED | NK Colfor control via potentioneters
Figure 23 shy %"73&‘ U...,.mm pen a%g havi n a pen body 1402 and a

repl aceabl e four- colof I?W“E&’EDPYG T'ﬁi‘if b¥h haye BigJes 137§ 2 136@ loulkbeupper
three rotar Wﬁamaemthpsgmsat&ﬁmslotslHB6 afd mé@x%spcél' b&y Thee REL ﬁ‘PM ORES fles 137

control the t nd ht ness . val ue ective ody
al so incl udggqgnﬁsg&%% +h§i'5)gl fia }“8“ ?B?sﬁ‘ﬁé’xéf"eébllga"r“’ E"W‘%Bﬁﬁlﬁ’ﬁd”ﬂ&‘ ¥
settings. Tﬂfé“W%W"&V"%ﬂi@cqf@hwﬂé‘fﬂ@raamhuf ipage ofiigalisand grdoghit emi tting di ode
(OLED) 5d| spl ay caﬁ)@ e of displaying the required colors. Alternatively the
di splay may be a d’H‘Bl”r‘?é’l? fOBYuRFates wiflesied || 363 jafidfse pupplics king |l FB@fliniejécten davicks IThe
modul at ed LEBs esirof siotd 842@bmhGRatesAvipASIS 1362 udhﬁph@z/ ThifRe 1864 &Bmmxgﬁ:gw}(mér&vé‘

graphi cal r ve esfal ch control printed
surface adj g@g%@%@gﬁgpgg té%tslh?/e %h%érot’cﬂ“e IR 1O URRSF SUFAGE MAEh EATIIRieAss Bl a

di spl ay whi eet 180f Pl sdot ﬁ@ﬁ&@?“ﬂ@s wadeulgss &374 l4BNV13G5 oft tek(éjccuoﬁl'ﬁwlcdlaﬁcpkoaaﬂ thiey lilke
om tted andretdhe teShe HETER! MpplyRdr Yok QRmA iV obrain,t
desired attributes. The po%ﬁéﬁl ometers ngabgt%héﬁggeg? 1?%)? té#ltsrﬁ’i °Vr°8fvg}f‘§/
pot ent | omst%‘V@"mﬁ"aﬂi‘“ﬁm"b‘é’f%ﬁﬁ‘@&@‘a‘tﬁ%d that other color control nodels may
be used. Instead of controlling HSV the potentioneters may control Red,
Green, & Blg [ te values or the relative anobunts of Cyan, 25 -
Magent a and @gﬂ owv(%k%)o‘:%lr SUTRRFEETEE N The pen may be provided with an
ability to allow the potentioneters to change any of HSV, ROB or CM.

Col or cont r @blox¢amtroinis potbutidnetarsFi gure 24 shows a pen 1420 including a pen
body 1422 and a rg_gl aceabl e four color ink cartridge 1114. The pen body
1422 includes a cOPBF 2L afour falorpen h108thavingis pon bady GO Brdmuplidesbiedfos ooibial

butt ons 142@rtridg8(l1144 ABe &cma@ 1415henc|maa madyow%ua%&ct@;@mwhabd lge | JRMRLY 1N
The control button

whi ch{gs st Q. R | . i nt col or val ues.
1426 |1§ opel%ggl%(f:}ét o H‘{tr@i bd %{“n samralo and E"&hg'éﬁsé@i’“ el Fhe Peagpdt 3 ipdlidesoms
1428 and 148y éﬂeg@ch ﬁ@lapemco!oocwmbmntgm thu@;hmgsh'et\eai&ealhyl bbb B pecfeRibBtn bREhdie'S,
with the dii i o A > O

sl itk iAe (B1SD) @i ?gapw@ of EFRFGRODE: oRfkof 2 R @D ORI B

The button 6142 &.1430 cause e value
di fferent di*f&2t "3“@ of spgral BWFTPHHO'TH‘BB‘ISWW“U@MM&% of ifCOiSJCL@ﬂ)IA prssivedispme

direction i Ide ba OB adith egaﬂm&cﬁr&&)t&Wff&ﬁﬁaa& BntPFRintd @ the surface adjacent
PCT/ ARIHO/ 01{2&%5;)&?19@&0}{@0?1 Azgrth]cp l/axlat%n provides a c? splay \7vh1ch outputs numeric values of HSV or text.

The display may be omitted and the user merely rely on drawing a sample line to obtain the desired attributes.

The potentiometers may be linear rather than rotary potentiometers.

It will be appreciated that other color control models may be used. Instead of controlling HSV the

potentiometers may control Red, Green, & Blue (RGB) 4ttribute values or the relative amounts of Cyan,

25 "Magenta and Yellow (CMY) inks deposited. The pen may be provided with an ability to allow the
potentiometers to change any of HSV, RGB or CMY.

Color control via cycle buttons

Figure 24 shows a pen 1420 including a pen body 1422 and a replaceable four color ink cartridge

1114. The pen body 1422 includes a color display 1424, preferably an OLED and three control buttons 1426,

30 1428 & 1430. The pen body includes non volatile memory in which is stored a plurality of different color
values. The control button 1426 is operable to place the pen in a “select” mode, whereby the buttons 1428 and

1430 cause the pen to cycle through the available stored values, with the display 1424 displaying the
corresponding color to be printed. The buttons 1428 & 1430 cause the pen to scroll through the values in

different directions. The button 1430 may be omitted if scrolling in one direction is acceptable. Once the
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desired value is displayed, it may be selected via the button 142 ﬁ(ge
pen wi [l then produce the selected conbination until it is chan LZU
attribute control via cycle buttons Figure 25 shows a pen 1432 |ncI ud}

pen body. 1434 and a replaceable four color ink cartridge 5. ﬁﬂAUPHé”%%
body 1434 includes a col or display 1436, preferably an OLEDRecgivad 26 ey 2001
control but?8hs 1438, 1440 & 1442. The pen body includes non vol atile
menory in which is stored a plurality of different |line types, such as
solid' line, dotted line, dot - dash line etc. The control button 1438 is
operable to place the pen in a "select"imode, whereby the buttons 1440 and
1442 cause the pen to cycle through the available stored line types, with
t he di spl aydeditd@aleti isgispiayddniy mehee selottederirploriditang 426 ané the gerb@ll e produck theldeiected

but t ons 142&,,,,&,,513@5},";5@@33“%@ the pen to scroll through the types in
opposite directions. Once the desired value is displayed, it may be

sel ected via the button 1438 and the pen will then produce the sel ected
line type unhéhuﬁﬁuté&,ﬁlaangewe bittoMs! | al so be appreciated that the line
width may be nodified in a simlar manner, with the pen having a nunber of
line widths st orEguaioshowsiachn kY ingledingd mcb@ﬂl‘ﬁy apdereplasenble f Q@ prdar inkgartridgd

Imodelt sga[ e Wik Fhdpeh bsa smm{u?és afglslt@r disPMENBE, gﬂafeaasl att OEED, ByaRtd Bftrol "Q‘m&ﬁt‘f’f
Irmrte (6] attri opute I a pote loneters or. C u ons.
In will b%g?‘gg‘{}af“éa°"?“ﬁ$%‘“%“d§ﬁ RyIreey é?fmﬁw ‘gﬁ‘%vﬁS&é“é@Hf“P‘éP?"d%""’étnll"&fyp“i i ne

type and I | sech asisalidhipe, dorgdd liot the - dashthm B Tascoas! besn 1438 i ,xs aperhtie @ ptacengd ®nina

di spl ay and. t i

pen to cycl esgl%L ?’goﬂjg %Erf: |T%ft%nggﬁor &?ééﬂg&sﬂacc gg)séygg 3t {RQ aﬁﬁ;{ﬂﬁ Sggdt] gt

| i ne wi dt h. YPsgidhith F*ﬁﬁtﬁrlwl‘%iltpéﬁmg t#ay:onls@ondﬁs b tel bdprinse. ’%lyéqﬂpwg@&ﬁc é@@hat@@l or
component s & pkn\b el ddbughSCHIped Sn Bpp6site Bidctibind (On@Nh@ Blirdsdlalde xsZ:QsprQdol'f maPBd 1ol

vi a sanpling Net sen u 6 a pe 0 havi ng four col or
ink cartrid 53‘:‘3?1‘)849 }Hﬁ‘)“d%%)géﬁd ﬁ‘bg‘?} Wi‘h‘g“? Qﬁmﬁ’ﬁﬂ’h"a"‘a‘&iWF AR ﬁﬁ?“?ﬁéé‘ Y‘Hé‘”
sensor pack@geprdcihied thdebcline lpith miytbl modfidiendmailat @arhérguirhase @n davthg 2 QurstadofWhd ch
i's capable wg&sgtmghm,&ng‘yp S%,rea;dq)ym'msg pen body includes control buttons

1456 and non vol atile nmenory (not Sh own The 25 pen is operable to "pick"

abCO| or fr ﬁm any Qbhbx%ﬁtr&p)ﬁo feffs] dr@ KithQ the ts@ ﬁtt%l lH\ﬁtntﬁUnQné— e dnva@ish RSHor KR4 w0 .
" obj ect,.ei t he n_conjunctio pushing an appropriate one o
buttohg 145‘i§’r’m3&afl g‘ﬁnbdmsv’%l?oémi rs°§??8§\ﬂb'lmﬁ“sfl gure 27 may be provided with a

rai nbow of pre def @Tg aﬁ:g e Qi o 4 Gindh eng riMlab Igontrg\%]{po?ﬁ nnlg,ﬁe Gatg »%htﬁ‘%nd
includes an area 1 r setti ng ness o and an ar

1516 for setthe ttirigesas desired. withdsingley wacjpndglpy:|cermohbh@ons.ew§§yesqmm@g@n tusng t!’my
be capable ﬁ% FAGE Ml gihvaisle sesad fth NeLRANE whoss uaémdﬁsmdm@my buftons $y 8L
earlier appli %’él on PCT/ AU00/ 00569 (docket no. NPT002) and a "color card"

may ‘be pr ovF'8é {or Pting threngh golas comporens plividugin fuslas huc, frasien VA i s al so
invisibly encoded with netpage type tags. The tags for each color sanple

may nmepel y di & I rat her than position, such as "set the color
to X' wher ebQ fs %ﬁ!&‘ilgg E?Iﬂ‘gf the sanple. The pen includes nenory in which

the function associated with a particular tag code is stored. To set the
pen to a pal¢magedessngcol or the user nerely clicks the desired color and the

pen senses and ANE Jl% s%o»i/s a pen 94%0 having a four color ink cartridge 1114 and a pen body 1452. The pen

body incorporates the sensor package 1454 described with reference to figures 9 and 10 and which is capable

of imaging a substrate. The pen body includes control buttons 1456 and non volatile mem'dry (not shown). The
25 pen is operable to “pick” a color from any object by “clicking” the stylus nib 1154 against the object either
alone or in conjunction with pushing an appropriate one of buttons 1456. A color card 1510, shown in figure
27 may be provided with a rainbow of pre defined colors 1512 for use with the pen. The card also includes an

area 1514 for setting the brightness of the color and an area 1516 for selecting a line width and/or style.

The sensor package 1454 may be capable of detecting and decoding netpage tags as described in

‘ 30 our earlier application PCT/AU00/00569 (docket no. NPT002) and a “color card” may be provided with a
series of color samples, each of which is also invisibly encoded with netpage type tags. The tags for each color

sample may merely indicate function rather than position, such as “set the color to X* where X is the color of

the sample. The pen includes memory in which the function associated with a particular tag code is stored. To

set the pen to a particular color the user merely clicks the desired color and the pen senses and
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-18 decodes the tag. 2 3 APR 2004 PCT/ AUO0/ 01287 Recei ved 20 Ju%adﬁgg&%én
alternative structure of the color card (not shown) nay include nd
areas. The first area’includes tags equivalent to a command ofpCpABO&0ILTR7
col or selection node" or "pick" node whilst the second areqkkag&pgp§ﬂ§ggﬂ
equi val ent Y§?the command of "set the color to the current color”, or "set"
node. To 5 select a color the user may nerely "click"” on the first area,
click on the desired color sanple and then click on ithe second "set" area.
In a further variation the color card mayginclude a series of different

col ors whose values are encoded in a single tag. The card may include an
ar ea encodettcodesithe tighese tags so that a user may click the area and upl oad
a series of colors rather than just one. 10 Alternatively the tags nmay

operate as in theAmngdepatye staysic @Mmhebasreak g $ha@y ndy ﬁcl%qgg%%ﬂgarcas. The first

transm tt edy;d,Q,pald&l rver. The server deternines the function
associated W th the g’?a gagﬁéo F%"r%aﬁgf) g pg"‘ﬁc " SPPrEETPRMadY’” 95 IR mriogmwiilsicthe t 0

the pen. | r°9R &earinslydgs chey eapigrlenhipaheicommapnd ef ‘s tht budor fid edueent Soide”, bPsamhigedi FE Nt
whi ch 9 ncl uees a aip iHe Riel AlyGnehbiy M@+ ' r.and gerial).for ,
Cransmitting, andJ ecel vi g e e ARE B p S8 G S genier o o
pen is connecred t% &conputer systemthe attributes of what is printed nmay
be set by the usgr, fhl—ﬁxieﬁﬂr'%x?mco uter rather than controls on the pen The
col or card may al so I nclude areas “WirtR>aPt 2 seies g5 differens calans whire voladsue: of
any ot her éf’“‘togﬁdb‘tﬁ%*gmag- hieard ngyengiude avt aged enceded RittetSest iafhQo s na) diRERNMGL D.
The di spl ayndiypadissesits 8kolo rdteslAYe SRl . sel ection, and status

i nformation, including: node naneé current color/texture for

dr awi WY/ pai nt i ng R®matively £t Ndgs Ima @ paphed bdinf Y rLrent. brush for
pai nti ng fuia,(sgi}m{ gW.yords of curren t ext srg%%%%% wlh??%g]é: T8 afnRehnd
current image sel ection ORI ¥ AYEFHTHRe Sagtigrtsasiqed pith th tas and ppoiven,
comuni cat PRRPPR instpetionbek to B¢ pen) In ik regdrd RRESRFEMISLNGE Rpurdd & 1§ @rﬂﬁﬁfﬂcf'ﬂt

e

top of pen wRh fkigHds (Yo . 1470 incl udi a repl acea
four color jnk art%?rgégtcflfigc ?ﬁgs\é?)tgﬁmﬁg%ﬁ%%igaﬁm’i“w& I"Tf’g' VIR ifpsmptonfo an

sensor deviCa™FYsat its top end. The pen body includes a col or display
- 1476 15

Where a pen is connected to a computer system the attributes of what is printed may be set by the

user using the computer rather than controls on the pen

The color ca{d may also include areas which allow the user to set the value of any other attribute of

the line printed, such as line type or line width.

The display may be used to display modal, selection, and status information, including:

' - cu-x:r‘e‘rllt'color/texture for drawing/painting

. current line widtl; for drawing

. current brush for painting

. first few words of current text selection
25 . image fragment of current image selection

. URI of hyperlink selection

R . pen status (power, communication with printer, etc.)

d CITor messages

Sensing with sensor at top of pen

30

Figures 28 to 33 shows a pen 1470 including a replaceable four color ink cartridge 1114. The pen
body 1472 includes an optical sensor device 1474 at its top end. The pen body includes a color display 1476
and a control button 1478. The display and control button are mounted on a first PCB 1480, together with a
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and a control button 1478. The display and control button are nmounted on a
first PCB 1480, together with a AVENDED sHt: | AtAll 7 3 APR 2004 APRNZ004

01/ 30591 PCT/ AU00/ 01287 -19 controller chip or chips 1479. The chip(s) 1479
i nclude a small anmount of non volatile nmenory capable of storing a small
nunber of col or gor other attributes) sanples. The PCB includes contact
pads 1482 Y8M3%Bntacting with the contact pads of thePGHAURAR8Y | dge 1114
and for receiving power and controlling the printhead 1120. The sensor
device 1474 is nmounted on a second PCB 1483 which engages with contacts
(not 5 shown) on the fi rst PCB. Two PCGBs are provided for ease of

manuf act ur Ic&]lgollgr 0918 or ¢hi gil7§ TE%E{SBMW e dld ar s?n\z{]ll deogntg non v lagg memoiy O{;E‘E)O ents are

nount ed. The s chassi's no hi s

mol ding is S‘E‘E‘ét“éﬂa"i ’ﬁ’“‘%’" Pfe‘f?@’e &or Pﬁeftaﬁ@“‘es? ?f'!"é‘Pﬁﬁ!‘e P&?d““é‘ﬂestcﬁ\é“‘p%‘ﬁ 16‘869‘ and is

i n a subst amtatiag Wigh fhe x@dct pais iof thomk caFidee g 11i4sing foo weketl@g power bridRGBolBRNIEOr

capabl e Ofpnmuonﬂle @&Mr Mhigiph @ nﬁ@lle@ bn a sIRRU ﬁ@nﬁ@rwhlmggés §n.hQ:Bx§Jc§ fn@tb l y a ROB

hot t
pho Orgcigézofgvn) on the 1rst pgé r:i'twb PIC na? %%mfatppg ase jfmanu? 8&%_?“‘1({’ %glﬁgvlgﬁ@hlgc SWi tCh

nmol di n es a reces

1490. Th| s P@\"/WSE‘E'hWh‘CPé" %ﬁW@Rﬂﬁsﬁh’é‘&“‘Eﬁet ween t he rml ding and the PCB 1483 on
m!{ CIhSt 2|eolsgggg %h%rslélg)ﬁ%e;]l e81§74| mclu?e‘s) a alasms i&ol%r q484s’¥glrs (Toﬂmgl 1?{%8?2! mS z\lNﬁnc%srsHHI nZI 3822 a
| ens 1494, "1“’5“31§P‘1°8%1I’ %i?ﬂtsetﬁ?bﬁaw%ﬁ’émfsw Topreis Heweéﬁdnwe cag$plti nst t he
PCB 1482. hsempiug adly Y@IEMQQT@&naonwmdxeéeralystwﬂdhoafef:epm Oger ped@bind@inpgcevent t he
| ens 31894 contsakfdengdsa generally planar substrate. Light enters the |ens
1494 and is focused/directed onto the point, line or inmge sensor 1496. The
| ens nol di ng 1492Zhemmaifing &84 ingludes g eeekss IAT8an whivk is fpeated 2 movapmBeish M§O. Thieswied t ch and
causi ng it idsandeidangawesd B RoldikzQha GPBIB 1483 6l 1R8 the ikde Rb:QAKAs Abunted PR

conpr essi V%w:tcﬁ)h@@lsg'n&lgallgm‘ak SJ? isHoQf y atéaﬁprngeq+ glegA;lIe gn%ldl gtlwrw%ch ?qu col OI’ of

the line produce en nay be control riet

nent i oned, 28 Ffe*"%?iﬁf"?‘lﬂ °f @rﬂ‘ecff‘ﬁ P& pore e 3%8155‘5 iP%B &2 érf‘?)‘F‘?“’rﬁrQ 1 2nurrber of
di ffed@nt dnghdss sstandffiring HI0GP prednt e leprl #1934 c@dctimpyeetpallsidng sbede. Ligo mdshie st or ed
col ors by use149fand RevcGamirécRl odtiihe paink, MZ:&magIt@soSﬂb@ o7 Yo ﬁ@cllr@rl‘le %aﬂes pl ayed

on the col %ﬁssedqlln&tgé p%y conlp;esslng ﬁQJwﬁ& 1%0 §u% 1 t§ change ﬁa@c%m%pe%ﬁ% A?sses %I’ ref:lez(i:s%a'I gf om

colors in % S|n$ % devi ¢ he user may
"click" t hd™rIREE RIS BTSih yiaes Sy ne! '§t149§°‘§ ie of the desired color. This

th t C € Pro pe 1 (<] S nto;
1456 g Sssiﬁ‘tﬁ"“%%*é%?‘é“nﬂ‘r? M “%b‘é% sQliebEAGELT S o LR e
e

sets cSlSPTE higs 18P Frcamtiag o § 5 chfi‘ffef?“‘t“ﬂ‘es d %Frfﬂf”é‘dbec%'l“‘d ™2y bhe  user
may change selesied fmghetyipred edlopsk bspef "hee(nltfel bdtorf Fg& Bhytselacted wlor isdismatedonolie cifyr USi ng
the contro |dlslbijt 1t B AisolpbhBle tdsabp® BCordRonDblofs hﬁhe&ﬁeﬁf)r@ Glsmg (072] knﬁﬁe&enm@ﬂe@&s sanpl ed

Wl th the SQEIﬁI ”ﬂlg ugxeﬁ(:!yc gxcm !R%ﬁ §c¥159rr ﬁ% zlgﬂns% l‘smH?We s1rcodrcolor 3‘ Asfﬁus?S%l After

"clicking" on f user epress the 0 store the
sanpl ed col*8F 14 Wélﬁiﬁngd ‘heﬁ?‘%f‘%?“adoﬁy Weﬂaﬁ"rﬁ’ﬁ‘” 48 pﬁ?"%@é”? “’L"F‘W% chigyd4f9-as 5
second8. | fThedemtrobien ehirgien pets the otlor prroeermediant! Hieplaged lteghe sprepletl podvg Tediseamayahahdee rpor ar y*

col or and ic&orﬂl@t“clicking" on a different color sample or by using the control button 1478 to select one of the stored

colors.

Colors sampled with the sensing device may be stored in the memory for later use. After “clicking”

on the sample the user may depress the button 1474 to store the sampled color in memory, preferably within a

30 preset time, such as 5 seconds. If the button is not pressed the color is treated as a “temporary” color and is not
stored. The memory may only be capable of storing a small number of colors, such as 5 or 10; storing more

colors may be possible but makes selection of the desired color more difficult to the user. Where the memory

has reached capacity, the pen may implement one of a number of schemes for deleting a stored color to make

space for the new color. Deletion may be of the oldest color stored, the color least recently used, the color

35 least frequently used, etc. Alternatively the user may be prompted to manually delete a color and to then

resample the color to be stored. Other deletion schemes are within the scope of the invention.



stored. The nenory may only be capable of storing a small nunber g@*gmf
such as 5 or 10; storing nore colors may be possible but nakes sel'e

of the desired color nore difficult to the user. Were the nmenopyr/A@c0/01287
reached capacity, the pen may inplenent one of a nunber of sgggﬁﬁgj@%ﬂy2001
del eting a stf?ed color to nmake space for the new color. Deletion may ‘be

of the ol dest color stored, the color |east recently used, the color 35

| east frequently used, etc. Alternatively the user may be pronpted to
manual |y delete a color and to then resanple the color to be stored. O her
del eti on schenes are within the scope of fhe invention U P02 -20 2 3 APR

2004 PCT/ AU00/ 0128, R%g@l ¥ 66220, AU her of operation are
possi-bl e; for,insta ce the géeiﬁ‘ na g%%‘%%a |m(g:%§'fcf thegfn 75 élfofnatécglﬁﬁf"écda“ SEMYr s

rather than P85 8’ rﬁ%'g'l“g Fsﬁ‘p‘l‘]lf"‘ Thesr senpradde tyr Qr\moobescmw morBH@esiepat at e
menor i es (evely né phykiet @ericy doiably AGIRR mRRNS ik fibe mrswmd%b&@)cmoé am E@E ond
menory may heised S‘B’%‘gs‘&%?ar%'f By ite" colors and the second y for

storing "tenporary"” & sensor may be used to sanple attrl but es

ot her t#®an col or, §M e st | NE STYLE OR COLOR
CONTROL BY DRAW NG F%ﬁ?@%"ﬁ%ﬂg&\ﬁg‘%‘% 5‘8%”“’18&% %;}Oﬁd“c Y M Iserdleand a

repl aceabl e cartridge 1114. The <cartridge may be a nonochrone or four

col or cart ritogesTv EloR cORIR BREAGL BRBRANIRS @ control button 1504 and an
i ndi cator 1506. The indicator may be a single or nulti color LED assenbly

and may be separ atf@gusr3410ovsrc panpléPibazidg iarpeo bddi @ 5@OdE raneplmubIeramdeéﬁel 1PCThe
i ncl udes co r&fu‘frﬂkd 184y b€ b 6AdtHrd¥e dr Qur RN LR l;i% ’ﬂxg Pérn)%%)p mcfl M h e(‘?()gtrojf %L}tﬁoh%@a gnd-r%ﬁ n

vol atile nMenpEy,. 9§0651%0“J[\]g val ues of att
pen has two N AL BAE OF 4 st ot goldr 1ES !SPPelbbfuaﬂﬂemlby sepefae oty ed

Set of 1Qu { r isorpanidiniads comd mt@eTeNdn Hooks éoa&ou&eira%l fegcoeé?&nr@fme phfinead 1 25 €0

sets of attnj RE0arle rst node and 1s set
inthe secor?dmgdmé ﬁéﬁ%ry fgljsqsgor ggorleégga?mguﬁeé °yt8?"|€’}"6’f‘m5‘{1b‘f“'o¥’i’“f§dﬂ° mptfesfadirabl y

the control ™S8R yhichitiats the Cmethftséemd et b wsripiervalgas il atshrabd idie M §dlBaling $Ez-, dﬂ&@
the user i s st sckef ytribue ﬁﬁ-‘l@s' 'ﬁ%ri)taxﬁlls héﬁngfyme 0 ﬁm&%&%%@ct nlq.tx sccomi]m?% W cn aliser

accessi bl e. g LL atrh()) e en 1
requir g twd hands 1o BHet %P% Prefg B’"Ee'rf@“‘{?i ‘B’“@r ety ‘al‘qcﬁvésondmeaﬁmbmatw fiohmabne
hand. 1Shen UfcrﬁhetUFPe is sdrkdmsi armﬁgaltybasqambumn%t%a&w aéceédibﬁ,a(b&%c&tf&h 8 tlQYOpv@ﬁ of

t he indi cat @& 13608thouiNGis k- n natlvel irst node an
flash or chgr;lge col ?)-rgﬂl n etaﬂ}gggg%rqggx e & 4 U e 3°Yst?8°’a‘f°ﬁéﬂ‘db%[’f’5"r“d may be

omtted. 20 To cy(Wlen tnhtheOdd@Ad tnrlage @Y Bdl ﬁé?ér&lysxﬁ&xc%te\gth:sat;yt»;akQ?Ehgs%?‘thgrel%Oé qﬁ

user nerely; |ece of _paper or the
above, the 6’9&5 é‘gc?° mace“”"nl“;/ﬁ"a 5 poeand (s pr ghpnge eqlriipgherspdond modsr Bdleszel! e

the paper. ‘"‘Fﬁ'ﬂlj@mx/@lomngdt hrough the sets can be triggered by the
: 'Cdmm%b enent or ceasing<of drawing. In the preferred formthe user draws a
line &vd lifts-thdopels hraugl thypyailitin sel of/akibie: @ibts thesér xﬁﬂieﬂlymawSSa 18€bn § plede B

"current"  pdpbrdr linthEc K@hlblﬁSS&ﬁatbo@n the antﬂcaoo i Emly £ va{cg %v? st %c ls'{slflshmtf i @rcssgt ne Jser

presses the butIrh pen continues prin Py Bt
attribute vafie s’:’%fyc ‘]g “é“’"gf H\S Spt§ fr8 bfﬁéﬂﬁﬂ?ﬂ’rt&\fm Comcwwnbwtcmmg pEdrmaite. priessed
t hen on " pubrefgmadrférm@ife user draws a line and lifts the pen. The attribute value set just drawn is set to the “current”

attribute value set on “lift off”* of the stylus nib. If the user, presses the button 1504 the pen continues printing
25 _with the “current” attribute value set, i.e. the line just drawn. If the button is not pressed thcn on “put down” of
the stylus nib the “current” attribute value set is changed to the next set in the memory and that new attribute
value set is printed. By drawing lines one after the other the pen is caused to cycle through the available
attribute value sets. The attribute value sets may be colors, line widths, line styles or any other characteristic

which may be changed, or a combination of such characteristics. The pen may have a number of groups of

30 attribute value sets, such that a first group allows color selection, a second group allows line style selection
and a third group allows line width selection, for example. Selecting the appropriate group to modify may be
achieved using the control button 1504, Alternatively one may cycle through all members of all groups
sequentially.

INDIRECT PRINTING

35

Although direct printing of ink onto a substrate is the preferred printing meéhod, indirect printing is
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the stylus nib the "current" attribute value set is changed to t#d A8xfliset
in the nenory and that new attribute value set is printed. By draw ng

| ines one after the other the pen is caused to cycle through the@vaubeblz’
attribute value sets. The attribute value sets nay be col or S .Rekbied 20 Aly18001
line styles Gi?any other characteristic which nmay be changed, or a

conbi nati on of such characteristics. The pen may have a nunber of groups of
30 attribute value-sets, such that a first group allows color selection, a
second group al |l ows Ilne style selection nd athird group allows |ine
wi.dt h sel ection, for exanple. Selecting tﬁe appropriate group to rmdlfy may

be achi evedosiieng Gl Meaik Hokthdddl 4ok dSD, coﬁén‘h&r NGhve 8 'dYaw%geN%?gg smiall

t hrough al | gp,.,;m uetlal | NDI RECT
Al t hough di rect %W%usﬁ%" gw,tw%ﬁ%e@ lEspipsfrealy pRouk theeaxis pthestylesdsopiral mattheng

met hod, i ndiTPIEETs dpsege rdrasgthe pagANEENDEDICSIlY, orientitslf ©THar 2 isSt n‘n‘@Rar%dia thdBréeriod d
PCT/ AO0O/ U rdSorl The R Pﬁ%cgﬂs Abtlnq Fé%gnr% PSR Hﬁ?ﬂxs doto t}{r%ac'& E’ﬁg} ﬁcr, R0t head

can be ysed to.construct a universa awi ng
cylindri cal "PHesdbe Rrigteq nageaitogherpags Nﬁmilh‘éeapwf@twaniﬁensraoi inleoff &@smcefor aetojler

about the axftg iofiastchtacel Wi ¢, & hra(hla$ ﬂ|§ cgch ays pri £ross 1 he
page, it au%%g)%ues £ conc cgﬁ%s i tt P §1w )rs% J\tﬂ)m& 3 cﬁg,ﬂ n I espl}ng'c?dhe

direction o 'ﬁ1°° REHEL a’flie'ﬁf H‘e"é"ﬁl ?@Y r?bGMt‘@dT‘l?émuhda"tm@rqgghﬁned o It
prints onto PfoHce bla/ccklom texiyed cakihwns, lina Bopatnh @roked TRe@ite 5f prifdhd S ddtBed bl fhe Qﬁctxl”'&fed

i mge onto meen{gg\g,@hebﬁgpg] g atlo cl ea s any i nk of f "the
surfacg, of the ro | er aWC% ﬁﬁga&cgﬁ S08 °‘%”ﬁ$°‘gﬁg‘é“ S¥2¥5 ek frpmdhe actual

print head afWEY% ks s °6H3t ‘E?“'é{‘“%‘ls’éa’ﬁagsﬂarﬂ‘fea@éacc i detpringrhdveadht infePaREWSES 2

cont one col ewordrgagetian opticdli i@l @By Rhsirlg@HEdecdaMY 0 haf Y Kif. ol PS@SWACQS can be
programmed to produce any col ored, ‘textured continuous [l ne or paint

stroke. The rate dhe siylisgen akg be swighatiab ech- riykirigh@d& BBRMnOhe nddPRE PRI harRhg fni€
roller rel ahbnvRaritify i€ page. This can be deternmined in several ways, e.g

fromthe actual 10 rotation of the roller, or by contlnuously i magi ng the

surface and det eCtma&éM\(%ﬁEWﬁﬂuhlrbotoﬁet&%?aﬁﬁa%e lc?l]lnto &€9T1¥er gosral | on

opti cals sensi n decodi ng the na rappi g prnted
sur f ace. ﬁettc ?lﬁss&(‘:’sac “3&“&%‘ Ilyndicass ifs cyese Spthines vimel-SRer kFPyg  mode, obvi at i ng

t he need for both mar ki ng and non-nmarking ni bs. The user can | oad virtual
colors, texbiHoREemREksl I Nne styles into the universal pen fromprinted 15
pal ettes. The stylus can optionally indicate its current settings via an

LCD or LF.Ds. STROKReERREGTSThenpans @ﬁabkhﬁmﬂz&@ﬁ@@gtrok@éf@&§ 'ssma %]u%h 5apaPhe of

many var i edjigtwidikge ] SHSNoRSS GO
i ndependent;{g t rreﬂgefrqgﬁ%)ng%fltﬁggﬁdp %‘I?w O&, hﬁs pégmﬁl‘ldﬁ‘fcid rll‘fjf %e d‘Eﬁ“‘t“@Ef op fipie

are dependefff biiatve pesitionefahegpn. Thel figureafek #ﬂmnbpdlmt gpfiofahyeingheias an Bhelefogteragsy. 9 &
10 eni@Odi mefiis ony oyl dsd th AGivaIEE R 187 R&&! IEhQ BEL £t RvEsDer a substrate. Thus 2 dot —

dash line may be drawn with equal length dashes despite variations in pen speed. Many other effects are also
possible, these including:

Stroke style
Color texture (flat, image, procedural) :
25 Opacity texture (flat, image, procedurai).
Nib shape (2D shape, 3D shape, orientation)
Determines stroke width
Determines “cap” and corner shapes
Varying style with
30 ) Time (speed)
Stroke width

Opacity (airbrush)
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20 This array may be used to derive the relative position of the g E Els it
noves over a substrate. Thus a dot - dash |line nmay be drawn Wi t h 3% 00

| ength dashes despite variations in pen speed. Many other effec

possi bl e, these including: 25 30 Stroke style Col or texture (fl E?éﬁ%%gﬁaigzggz
procedural ) YP@acity texture (flat, inmage, procedural) N b s 5%%‘1(

shape, 3D shape, orientation) Determ nes stroke width Determ nes "cap" and
corner shapes Varying style with Time (speed) Stroke width K Opacity
(airbrush) AMENDED SHE L tP.8JAt 7 3 APR 2004 U P02 -22 5 10 Space
(including orientation) "Reveal" image " hecker ed pai nt" Dashed |ine

Rai nbow col ors "l nage 39S Bncludhn® Gt On/of f Specific style/current style
Tilt .3D nib shape For CSE (ﬁgcruesgur eea?(ﬂét roke width Opacity (airbrush)

“Reveal” image
“Checkered paint”
Dashed line ~
5. Rainbow colors
“Image hose”
Location
On/off
Specific style/current style
10 Tilt
3D nib shape
Force (“pressure”)
Stroke width
Opacity b(airbrush)
15 ) Simulated p;;ysics of nib, ink, paper, brush, paint and canvas
. Transfer of'ink/paint from nib/brush to paper/canvas
CiErauiiaue, Striated brush stroke
Layering (stroke on canvas and stroke on stroke)
Diffusion
20 Viscosity
MiXxing
Kubelka-Munk color model
Simulated lighting
Light source direction and color
25 Color physics of media
Layering topography
EXamplcs

Pen
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15 Simulated h f "b s k pyics oL, in, paper, brush, paint angl}cm\@@k
s oke

Transfer of ink/paint fromnib/brush to paper/canvas Striated b

Layering (stroke on canvas and stroke on stroke) Diffusion 20 MCBAGSOIOY287
M ni ng Kubel ka- Munk col or nodel Sinulated lighting _ Li ght Reuiveé20 July 2001

direction a¥f#color 25 Color physics of nedia Layering topography
Exanpl es Pen PCT/ AUOO/ 01287 Received 20 July 2001 AMENDED br, -

| PENAU 2
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_Calligraphy Pencil Gaphite Color Changoal

Ball-point
Calligraphy
Pencil
Graphite
5 Color

Charcoal
Oil paint
Water color
Crayon

10 Pastel

In this regard reference is made to our earlier applications USSN 09/112,777 (docket no. ART24),
USSN 09/112,797 (docket No ART30), USSN 09/113,091 (docket no. ART47) and USSN 09/113.054
(docket no. ARTS2).

MOTION SENSING

15 The embodiment of figures 9 & 10 optionally includes an accelerometer. This accelerometer may
be used to provide relative motion sensing/positioning within a pen stroke or a number of strokes. This motion
ma’y"be recorded ‘and uséd to provide a digital ink record of the user’s strokes. Relative motion sensing may be

s

éhléved by Sitier mcans “such as gyroscopes or use of a rolling ball in contact with the substrate.

Absolutc posmomng within a stroke is more desirable. The pen of figures 9 & 10 has netpage

20 functionality -it is capable of detecting and decoding invisible tags printed on a substrate. This netpage
functionality provides the pen with the ability to fix its position on a netpage encoded substrate absolutely (and
thus absolutely within a stroke) using the absolute positioning encoded in the tags. Alternatively the pen may

" rely on the grid based layout of the tags to provide absolute bositioning within the stroke without decoding the
tags. Absolute positioning within the stroke may be achieved u;si-ng other means, such as imaging the surface

25 of the substrate and using the texture of the substrate to detect movement.

As mentioned above use of netpage tags enables absolute positioning within a page. This enables
the pen to be controlled by a netpage application to mark a netpage surface. The user moves the pen over.the
page. As the pen moves it detects tags which enable its absolute position on the page to be established. The
netpage application controls the pen to mark the page according to its position. As such the en can be used to

30 “reveal” an image by rubbing the stylus over the relevant portion of the page.
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Ol paint Water color Crayon Pastel In this regard reference i E de to
our earlier applications USSN 09/112, 777 (docket no. ART24), § 2004
09/ 112, 797 (docket No ART30), USSN 09/113,091 (docket no. ART4 8 ?
09/ 113. 054 (docket no. ART52). MOTI ON SENSI NG 15 The errboﬂé{re g f g gég
9 &°10 optigpal ly includes an accel eroneter. This accel er onet%éfy LB
used to provide relative notion sensing/positioning within a pen stroke or
a nunber of strokes. This notion naybe recorded and used to provide a
digital ink record of the user's strokes. Relative nption sensing may be
achi eved by other neans such as gyroscoped-or use of a rolling ball in
contact wt te. Absolute positioning wwthin a stroke is nore
desi rabl e. ?R*é%%%mg é&gur es 9 & 10 has netpage 20 functionality -it is

capabl e of detect ITRGpeR Bligle 6 @db ﬂgetﬁagé/én%léalaﬁd Ha 883 “B)[ﬁpl}ng ca%h \@th%HQ?a%g é;vgr

Thi s net page . functionality provides the pen wt
posi tion on SineRPTORIBlE s%fHY?f?db‘a Pesible toroantiel 'ﬁb%eﬂ?féhﬂﬁ(ﬂalﬁél of ttlhmgklaao@mllcqﬂr@i y

Wi thin a st nayjegs)appiightiog. Hohexa@hls tlelite? mppfitk 4 @bk, AGalBRRCD EREs, ind styREorl1RY S yles and

Al ternafively,t rely on the grid based | ayout of the tags to
provi de abs %Jtogﬁf)%gﬁ%oﬁgﬁfnnsg'g%%fyhl n the stroke w thout decoding the tags.

Absol ute position ’I‘Hé}mcl%%e Mgpmgylﬁkﬁcoﬁé J fon' Bt C‘Rgn #e gén gavs"f' ﬁb@&xﬁ %%98—& {unc %rmss

such as im n t he surtace e substrate and u5|n

the substra “’? e parcache Cﬁ*eﬁ?}é?i’@aifens%agwmtémepdaq)@w tfus@etvese spreqrJaension @gs
enabl es absbiletpremtipOsially Sadshgbewhriddl ot b3 tRAGFage sSERES €nabl es the pen to be
controll ed by a netpage application to mark a netpage surface. The user
nmoves the pen ovefhe feipege sps&gﬂ'nclu@& atﬂsnaxrq)eﬂarrdmuas ‘dightal @t elﬁ‘&csy tha gySteMidc6ds the

enabl ts age to he e i sh The

appl i gglt : On%ﬁk#%ﬁsggﬁdbk r&&d%%f S n%la ﬁrgst gl'é: pﬁna % e'g'é_r%s?o‘? 2{} ?{&vxfe thi: quxtbt(ggf? ‘pefjogde
such the en®heafylehef '&%@e}wt@k TBOPen mey/eaariit t the nerpagesehyr infatsliiongelitive wsntnybusorover
t he r el evaniurip@éstor @elviGible ﬁxh}ﬁ‘m@%@od oMYENDERe Pndss aﬁrxb‘u@%l&k:]bgt an n@ﬁﬁu@t@%ol#). P02
- 24 COVPUTEE mI“J\JIT['hIEaBFﬁ‘(gEt CT/ AU00/ 01287 Received 20 July 2001 The pen o
figure 9 &0 is ne pag “enabl ed and has two way conmunication with a

Val boseof 1 ho a t £ EAeaRR(S B  GeB W e o PR, Bl AT ARE bt o1,

val uesg of the attributes of emar p
" For exanpl e e C(f’é@r“"r‘ﬁaﬁf*’“ﬁf“&?@“a"’tél‘?fﬂ relay Gtetoptheto fobideophonesor vis diempyrirpor or
l'ine styl espanalent dpearbdetord. Aesorai tuited dtheRBNmSy YIRERI ¥r downloading an entire palette.

CONCLUSION S

Whilst the invention has been described with reference to ink jet type marking devices, it is to be

understood that the invention is not limited to ink jet type devices or devices which deposit material onto a

. I8 . « . ..
R I O T LA T L L S A SO U

substrate. The if;\'/cn‘ti'c;;“i.ncludes devices which alter the substrate, such as thermal printers and electronic
paper type (e ink) printers, which change the state of electronically changeable elements of a substrate. For a
better understanding of electronically active inks, reference is made to US Patents. 6,017,584, 6,124,851,
6,120,839, 6,120,588, 6,118,426 and 6,067,185, all assigned to E Ink Corporation, the contents of which are

included herein by reference.

25 i It will be appreciated that whilst the embodiments described each only include some of the features

of the invention, some or all of the features disclosed in two or more different embodiments may be combined

together.

The present invention has been described with reference to a preferred embodiment and number of

specific alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a

30 number of other embodiments, differing from those specifically described, will also fall within the spirit a;xd
scope of the present invention. Accordingly, it will be understood that the invention is not intended to be

limited to the specific embodiments described in the present specification, including documents incorporated

by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.

35
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The net page tags may encode a function or |ocation; the pen may have stor ed
in menory functions, so that the pen can be control | ed by sensed t%?@g

wi thout the need to revert to a netpage server. Location code pCT/AU00/01287
interprétation usually needs to be carried out by the netpag&ecsea?enulyboel
net page systrem i ncludes a feature referred to as "digital ink" whereby the
systemrecords the 10 path of the pen, to enable recordal of signatures.
The pen of figures 9 & 10 provides the ability to also record the "style"
of the digital ink. The pen may transmt éo t he net page server infornation
relation to one or more attributes of f{Ae visible marki ngs placed on the
substrate. These attributes include but are not limted to color, Iline
width and line style. Conmmunication of of{ gggoen naybe by infrared, short
range (DECT, Bluetooth) or long range 15 (CDMA, GSM radio transm ssion,
via a local relay (Bluetooth to nobile phone)or via a tenporary or
permanent wired connection. A tenporary wred connection may be useful for
downl oadi ng!- an erft iep eclpdipece rnackingPENE! 2SOt vkd hak a vikible patvat d sorfachals nbedn
described wdelit die@fRic8R) Cnrb@ible W varFhe La‘!’xﬂ%f Hq%gloﬁ'BQath}{é SR paﬂht‘thé ]?Cntlrgluaﬁ at

under st ood L hat the invention i s not devi ces or
devi ce?- whi '@ UEBEHLE fevitafon ronsire ‘6‘?‘&°b°’z§°‘?®°’sqﬁlﬂ§t‘dr"a°t°é“°‘ 'PFP@S ?Rﬁﬂ?@ﬁt"laﬂﬁ” harlygdes
devi ces whid the glldag pretatribus tistvariti ehe valucdirias frbdi &t seaded piapsdresia, and el ectronic
paper type (e ink) printers, which change the state of electronically
changeabl e el ements of a substrate. For a better understandi ng of

el ectroni cal |y ‘active inks, reference is nmade to US Patents. 6,017, 584,

6, 124, 851, 2 6, 12080 of dpim bphagsthc ool geapspeluderk BB f2qaerey 4 isagsy godt t 0
E | nk Cor paneakiu®dt the kth@stotigiites of which are included herein by reference.
25 - It will be appreci.ated that whilst the enbodi nents descri bed each only
i ncl utlé sore of tThepeh efataini B&r cladf 2 fuRiRr inBl@RtainRMory $6? BBrin@ at 18kt ondfsertdbfhed QAGFUT €S
di scl osed 'leuéMPat%stJKQE}t@;bﬁlEffH ent enbodi ments may be conbi ned together.
The present 1nvention een described with reference to a preferred
ermbodi ment sand nusbgk omatmﬁmutwh@&t &L f\atdetiy g%ﬂiaamcﬁa‘%t&s?one'dﬂwaéﬁt Yot
wll be apprematg%a%/ Hoe5| led in the relevant fields t "%6
nunber of GJf FEF° ERBBATIE °S°Bﬁ“1gfdé?‘ieng from those specifically described,
will also fall within the spirit and scope of the present invention.
Accordingly, it will be understood that the invention is not intended to be
limtegl tosthe spggleh bﬁlam%a%mkﬁcre%tﬁ&fs&%%gf efis o%ggbleot%%ﬁ:?c%rou B gtglt]:)rlcg F]I on,
i ncl udi ng docunents I ncor por at ed cross-refer ﬁ

scope of tt?évai“tﬁ%ﬁ‘t“iaﬁﬁ“"lagﬂtﬁ‘my li mi ted by the attached cl ai ns. 35 AI\/ENDED
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6. The pen of claim 3 or claim 4 wherein the stored sets of values of at least one attribute are cycled

by sequentially displaying information on a display.

20
7. The pen of any one of the preceeding claims wherein the or at least one of a pluraiity of sensor
devices is capable of sensing images including coded data relating to attributes.
8. The pen of any one of the preceeding claims wherein the at least one sensing device is located
25 adjacent the marking device
9. The pen of any one of claims 1 to 7 wherein the at least one sensing device is located at one end of
the pen and the marking device is located at the other end of the pen.
30 10. The pen of any one of the preceeding claims wherein the at least one sensing device is operable by

pushing the at least one sensing device against a surface.
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1. A pen including a marking device and operative to mark a visible path
onto a surface, the marking device electronically controllable §g APArpit he
val ue of at |east one attribute of the path, the pen including at | east
one. sensing device for sensing images or colors or both and a coﬁf?@ﬁlﬁ@gﬂgs7
operabl e to gljow the value of the at l|east one attribute to Hfgeivad 2@dyly 2001
the value derived fromthe sensed inage or color. 2. The pen of claim1l
wherein the control neans includes a user interface whereby a user may
nodify the value of the at |east one attribute. 10 3. The pen of claim1l

or claim2 further including a nenory for28toring at |east one user defined
set of wvalue the at |least one attribute. 4. The pen of claim2 or claim3
wherein the user defined set includes at |east one value derived from an

i mage or .col gr sensed by the sensing.deyice. 15 5. The pen of claim 3 or
claim4 V\/nergl' n tﬂé“’ BE'e a']yr?f‘ce?ffﬂﬁé’é“’c EpEPErEn s "f’?ﬁ/‘(‘,’}cﬁﬁf RFBATYH e anedeyfeed
sets of val wkgeddfomabe greapsompiipg atlider et €ontrll. butidi@nd) @ Blidaf an@ htcléash ode Gther @brioIm 4
wherein the giqred sets of values of at |east one attribute are cycled by
sequentially displaying information on a display. 20 7. The pen of any one

of the greceeding clains wherein the or at | east one of a plurality of

sensor -devices is capable of sensing i mages including coded data rel ating

to attributer. 8. ThB@ed&ManPbndtthcOfi@edding Lidiths Wha6S Q@1 oG ifidrRteNBIWBES Bikglayt fBE
at | east Onem§EQ§HHg QE%Hggmi%tloqahﬁﬂl éS a@%aqgnt t he mar ki ng device 9.
The pen of any Bre Br el Al Hie P el AA& AT OPHE" I | east one sensing devi ce
is located at one end of the pen and the marking device is |ocated at the
ot her end of the pen. 30 10. The pen of any one of the preceeding clains
wherein the at | eagt paner APRA Hndfde&fng i cBinRRELARL & pBYtion RUSHE BGick RE 2 Rlotion

| east ge sensing devi ce g?alnst a surface, AMENDED 5r. . TPEA/ AU UPO2
=26 2 3°APR SSt5t58 devispqrLatiand tha v of st least Qs attridpe i3 dergndons 0 thg positiqef ts@ep. B spepdy
one of the pefeeeadtigh.cl ai ms wherein the user interface includes at |east
one device selected fromthe group conprising a slider, a one control
button and a slider and at | east one other control button. 5 12. The pen
of any one of the preceeding clains wherein the user interface includes a
di splay for dis plﬁy PR PrYfoBT e Phrrecriag dailmnivpert terpblessheng attrippte fngladeg matking ot
one attri but@tmarking.
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13. The pen of any one of the preceeding clainms including a position
sensing device or a notion 10 sensing device or both and the val ue of at
| east one attribute is dependent on the position of the pen, the speed of
the pen or both. 14. The pen of any one of the preceeding Clalnsﬁ%gﬁﬁfﬂm
the at |east one attribute includes marking or not marking. AVE
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