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In any form of disposable camera arrangement, there will be the attraction for clone manufacturers to attempt
to copy the process of refurbishing a used camera so as to derive profit from the refurbishment process. Unfortunately,
such refurbishment may cause untold damage to the camera in particular in use of inappropriate inks and print media

within the camera. The inappropriate use of such materials may result in an inferior quality product.
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It would be further desirable to provide for a simplified form of automated picture counting in a disposable
camera system

Unfortunately, such a system is likely to only be constructed at a substantial cost and it would be desirable to

provide for a more inexpensive form of instant camera system which maintains a substantial number of the quality
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print head fcfr’ef"ﬁ?biynthf Refortdr e RastoBare [feagralons onetpernberal siee AR Bieerang chguit anddhs o
SW tCE f ovoS bigd infage s&s&hﬁ’l&c@tﬁialoﬁ&ﬁicﬁpd@ﬁee@éétoptﬂémf&gf@@i&u&ft the camera system a
swat ch interc to the processin Vi

pr edet er ni neaPCr) é}?ra%fyet%e TRE STRE 4D afy FPOCEES n‘gceggﬁéncggea }{aﬁl‘ q’"‘ﬁ%’ﬂ?a[ﬁg"mg{ﬁese"ss\e/ﬁ t ch
st at e andhegerive @sesponding B‘énsiedellehrage forprigiog o btahmmt\/omdhﬂrb haéftoging ¥ndsleanginpitreent o
cause t h?dlmgrj Jagratmﬁ'argi u‘icﬂxd&qthglﬁ&ne ﬁxaﬁ?'ﬁb@ﬁﬂﬂﬂg 'b@gﬁe mﬁjdnfnk ﬁrqt 1h g@gﬁmﬁgr}hea!%%ﬁlmﬁnce
with the swtch state. Preferably, the processing neans i s adapted

out put afrelést two i mages fromthe group of: digitally enhanced standard
col or i nﬁgeﬁacc&&meawlﬁmﬁﬁherlaﬁ&ﬂ&sm prdseACiivendivel, tNdrY it @mhmge},smm tﬂiraﬁrl@n@mnwet e

i mges ass hat o p etc
ot at o pERgaEee SErhin BEe higie PRkt AR R B R R AR S nal
clip artemekaysgindbsyspecogipfiiggt refilhagesior poovidg l2 ewppiyotihé lnbdldmmageé;a to Ffegcamera
Processi Ro.ARARRuAAthn Bt hGhs Gt tp@ca&m@,fs@ﬂ aBdpredd toS.htagdnﬁec1 »o.theagcroﬁsss&dma
circuit device, the device being progranmabl e by an externa device wth
the swit EFPIBERIGN oRteeHon gy i it Hasion 2 cames %ﬁ%W&“%@Péﬁ?“é&ﬁ%\“@@a“y to
conpri sethacaieiaphkaheadpptakalilid e icrgmyprcatidh edndesivh @fefa tol iRdrogdt thd 1erilIStdlidna6 & 1o

t her eof |ert1d| C?&xeauﬁxen%l tthba% fype of effect. In accordance with a further
aspect oF TRE® B BSENE VitV ent | on, there is provided in a canera system
conpri sing &n cmmgest@emsmga@evne@e chrobe weing g sitised cBib dndgrgd airruit srergewitian the
Processi pgheARARS, | theREMEAT M RtertBRioP ADREIink FBER on R an': mcomq,l aQarSi YR sdhsor
means provided for the storage of print medra; a print head for printing
the sens&8 S HegB285hHoYIRS “ﬁi""’f‘ré"d‘F‘% o¢ m"éfam'mefé?ow&wrog) MeRs £ TEATINH S PEPR AP a
first bupmnble,nml: @RaDfsterh uitetregatcd ahhs il G NG thkBlody Qaliid v MGE § Fish GheMBANS ;
button t 805 6Bt b e o e L BRE P R B P8 Bt 4% rmge: and ut 11 21 ng
t he second button to activate the print head to print out a copy of the

i mage on the print head.
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Preferably) the utilization of the first button also results in the
printing out of the sensed inage on the print nedia using the print head.
The canera s M can further include an activation indicator such as a
light emi V& @45% ode and the nethod can further conprisesPtHAVEURY of
activating the activation indicator for a predetermned tine interval when
the Image sensor is initially acti vated®” storing the sensed i mage for at
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an i nmage; processi ng r proce55|né sense
suppl y nemqsanpraéweaeei P%Feakf f?epret"tsrt%?gseiscs*flmme omthe pringlingdia eraltmhlemmtqﬁg’or@formg a
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the present invent

ner.a syste ncl u
| mage. songequn et Phpredt ey A HIGE e R EPOE BILR i R AL Bre 3P SREet ng
t he sensdehdi nage: and a printing systemfor printing out the sensed image;
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processing step includes examning the intensity characteristics of the
first i ne?ﬁ'é’a“’dfhe processing step can include determ ning a naxi rum and

m ni mum i nt engh icyor&flcew'IEa ﬁxhﬁeﬁispebﬂﬁﬁ@Epr@sE\d mUJnhénl ﬁérﬂ@p%h&dhn&tcaﬁlﬁd s@dtdﬂﬁcoﬁlﬂ-xsmg
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conpri si r@ppl\ameahmgedeséqwmrstoctewfqemtf mediadersintng of imagesng edge vidir moeksd mouldimans
for proceggid arph@ hAER? @tmgm@nsedampg’e omrmmgd aasto%umpéfq%um%%n%% Q&ﬁk rmns

the storage o rint nmedia printin I'mages; a page ‘w

print heal a%mmf@"eﬁ ﬁE‘P‘iﬂP%Ché‘"?’ifslf?ft‘heﬁé’é?ée pfdpk; pmw'? P@ew@p%eﬁrﬁwcwﬁ&g@ on
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to a series 0 chanber s i nk; a portabl e power
suppl y |n?m?"m1ﬁ@é?%@p$mésﬁyw rFﬁ?aheaﬁopﬁﬁmmggﬁgﬁwﬁaﬁd t he processing
means; a cutting nechanlsn1for cutting portions of print nmedia containing
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for noving the paper nedi a paSYBYHEITHSHEET (Radeds) ®ORA second drive not or
adapted to drive the cutting mechanismfor cutting the portions.

Preferably, each of the drive notors includes a gear chain nmechanismfor
dr|V|ng correspondlng nechanlsns |n a geared manner . The flrst drlve nDtor ]
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WD 991 04551 PCT/ AU98/ 00549 nol ding including a print head for panting the
sensed image on print nedia stored internally in the print nedia supply
means in gﬁ% %%n to a series of ink supply chanmbers for the stq@ e of ink
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Fig. 2 illustrates a back side perspective view, partly expl oded, of the
preferred embodinent; Fig. 3 is a side perspective view of the chassis of

t he preferred enbodi rrent Fig. 4 is a side perspective view of the chassis
i |1 ustrat YRYP¥HSi nsertion of the electric motors; Fig. 5PFEAYR8RIH oded
perspective of the ink supply mechani smof the preferred enbodi nent; Fig. 6
is a side perspective of the assenbl ed form of the ink supply rrechanl sm of
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between the membranes and the print head structure for the printing of ink thereon.

Preferably, the membranes are resiliently collapsible against the surface of the print head structure. The
membranes can comprise two mutually opposed elastomer strips running substantially the length of the ink jetting
portions of the print head structure so as to surround the ink jetting portions.

The solenoid can include an elongated winding of a current carrying wire which is wrapped around a
protruding portion of the first arm, the elongation being substantially the length of the print head structure. Further,
the second movable arm 15 biased against the surface of the print head structure. The solenoid can be activated to
move the second arm closely adjacent the first arm with a first level of current and the solenoid is retained whilst
printing closely adjacent the first arm with a second substantially lower level of current.

The present invention has particular application in a hand held camera device.

In accordance with a further aspect of the present invention, there 1s provided a portable camera system
comprising an image sensor device for sensing an image; a processing means for processing the sensed image; a print
media supply means provided for the storage of print media in a roll form; a print head for printing the sensed image
on print media stored internally to the camera system; and a cutter mechanism for cutting the printed sensed images

comprising a worm screw extending the length of the printed sensed image; and a worm gear attached to the worm
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the i mage can be obtai ned through depressing a second "printer copy" button
7 whilst an LED light 5 is illumnated. The canera system al so provides the
usual view finder 8 in addition to a CCD i nage capture/l ensi ng system 9.
The caner ¥OY9%h 1 provides for a standard number of outb@T’Ag?ﬁ’Wﬁ@ after
whi ch the canera system 1l ceases to function. A prints left indicator slot
10 is provided to indicate the nunber 6f remaining prints. A refund scheme
at the poewendoflappd tocisalyenithy leagts ghthelprintgd brased g the @l gefranciutlinga qugsing) plpde ddr
used cangh gy GYHhAEa bR hAYRbLNG. Turning now to Fig. 3, the assenbly of
the canera systemis based around an internal chassis 12 which can be a
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platten base 62 by means of a snap fit via receptacle eg. 74.

The platten 62 includes an internal recapping mechanism 80 for recapping the print head when not in use.
The recapping mechanism 80 includes a sponge portion 81 and is operated via a solenoid coil so as to provide for
recapping of the print head. In the preferred embodiment, there is provided an inexpensive form of printhead re-
capping mechanism provided for incorporation into a handheld camera system so as to provide for printhead re-
capping of an inkjet printhead.

Fig. 11 illustrates an exploded view of the recapping mechanism whilst Fig. 12 illustrates a close up of the
end portion thereof. The re-capping mechanism 90 is structured around a solenoid including a 16 tum coil 75 which
can comprise insulated wire. The coil 75 1s turned around a first stationery solenoid arm 76 which is mounted on a
bottom surface of the pattern 62(Fig. 8) and includes a post portion 77 to magnify effectiveness of operation. The arm
76 can comprise a ferrous material.

A second moveable arm of the solenoid actuator is also provided 78. The arm 78 being moveable and also
made of ferrous material. Mounted on the arm is a sponge portion surrounded by an elastomer strip 79 The
elastomer strip 79 is of a generally arcuate cross-section and act as a leaf springs against the surface of the printhead
ink supply cartridge 42 (Fig. 5) so as to provide for a seal against the surface of the printhead ink supply cartridge 42.
In the quiescent position a elastomer spring units 87, 88 act to resiliently deform the elastomer seal 79 against the
surface of the ink supply unit 42.

When it is desired to operate the printhead unit, upon the insertion of paper, the solenoid coil 75 is activated
$0 as to cause the arm 78 to move down to be adjacent to the end plate 76. The arm 78 is held against end plate 76
while the printhead is printing by means of a small “keeper current” in coil 77. Simulation results indicate that the
keeper current can be significantly less than the actuation current. Subsequently, after photo printing, the paper is
guillotined by the cutting mechanism 63 of Fig. 8 acting against Aluminium Strip 43 of Fig. 5, and rewound so as to
clear the area of the re-capping mechanism 88. Subsequently, the current is turned off and springs 87, 88 retum the

arm 78 so that the elastomer seal is again resting against the printhead ink supply cartridge
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mcron. This is to inprove the SUBST|I TUTE SHEET {Rul e 26) g Al
99/ 0455 forp'(sﬂepﬁ@g\wn@@gﬁ@nel which is hydrophobically treated so as to act as an ink repelient and thérefore repel

any ink that may flow along the air inlet channel. The air inlet channel further takes a convoluted path further

assisting in resisting any ink flow out of the chambers 104 - 106. An adhesive tape portion 117 is provided for sealing
the channels within end portion 118. -

At the top end, there is included a series of refill holes for refilling corresponding ink supply chambers 104,
105, 106. A plug 121 is provided for sealing the refill holes.

Tuming now to Fig. 14, there is illustrated a close up perspective view, partly in section through the ink
supply cartridge 42 of Fig. 13 when formed as a unit. The ink supply cartridge mcludes the three colour ink reservoirs
104, 105, 106 which supply mk to different portions of the back surface of printhead 102 which includes a series of
apertures 128 defined theremn for carriage of the ink to the front surface.

The ink supply unit includes two guide walls 124, 125 which separate the various ink chambers and are
tapered into an end portion abutting the surface of the printhead 102. The guide walls are further mechanically
supported and regular spaces by a block portions eg. 126 which are placed at regular intervals along the length of the
printhead supply unit. The block portions 126 leaving space at portions close to the back of printhead 102 for the
flow of ink around the back surface thereof.

The printhead supply unit is preferably formed from a multi-part plastic injection mould and the mould

pieces eg. 10, 11 (Fig. 1) snap together around the sponge pieces 107, 109. Subsequently, a syringe type device can
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WD 99/ 04551 PCT/ AUR8/ 00549 -15This DRAM 210 can be nostly elimnated if

anal og storage of the inmmge signal can be accurately maintained in the CMOS
i magi ng ar‘;v%gfog the two seconds required to print the photo. However,
digital storage 51 the image is preferable as st is maint BEEHVW0FHGut
degradation, is insensitive to noise, and allows copies of the photo to be
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and read addresses t|oFunéuen DRAM 2I 0. Under nprnal operation) the wite
address ~s determn lg%”;a% OF der—of—the—dhta read from'the CMOS i nage
sensor 201. This wlj_typ ﬂ‘gy be a sinplelraster format. However, the
data can be read fronfrintteadsgerer 201 in any|order, if nmatching wite
addresses to the order fromthe DRAM 210 wil |
normal Iy sinply match thﬁ requirenents of ajcolor interpolator and the
print head. As the cy%(?ﬁfmﬁéj‘énta and yell o rows of the print head are
necessarily offset Fiddh mEWgrP1 Xel s to—at+ space for nozzle actuators, the
colors are not read fframthe DRAM sinmultanepusly. However, there is plenty
of time to read all [oiPR3IHHAM from the DRAM many tines during the
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transistor cell, the typical pixel size scales as 20 times the lithographic feature size. This allows a minimum pixel area

of around 3.6 um x 3.6 um. However, the photosite must be substantially above the diffraction limit of the lens. It is
also advantageous to have a square photosite, to maximize the margin over the diffraction limit in both horizontal and
vertical directions. In this case, the photosite can be specified as 2.5 um x 2.5 um. The photosite can be a photogate,
pinned photodiode, charge modulation device, or other sensor.

The four transistors are packed as an ‘L’ shape, rather than a rectangular region, to allow both the pixel and
the photosite to be square. This reduces the transistor packing density slightly, increasing pixel size. However, the
advantage 1n avoiding the diffraction limit is greater than the small decrease in packing density.

The transistors also have a gate length which is longer than the minimum for the process technology. These

have been increased from a drawn length of 0.18 micron to a drawn length of 0.36 micron. This is to improve the
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-21 Ink Jet Printing A large nunber of new forns of ink bet printers have
been developed to facilitate alternative ink bet technol ogies for the
preferred_enbodi nent Various conbi nations of ink jet devices g

i ncl uded H%0p9r9f°ﬁ-'15ér devices incorporated as part of the pr%@ﬁﬁ%‘? ‘g’ntl on.
Australian Provisional Patent Applications relating to these ink jets which
are specifically incorporated by cross'¥eference include. SUBSTI TUTE SHEET
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segment width of 1.25 cm fits easily into a stepper field. As the print head chip is long and narrow (10 cm x 0.3 mm),
the stepper field contains a single segment of 32 print head chips. The stepper field is therefore 1.25 cm x 1.6 cm. An

average of four complete print heads are parterned in each wafer step.
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SHEET ( Rplflxl)t? tozpro)duc(: @Qef% lg? that was traditionally used to colourize black and white photos. Further, passport photo

output can be provided through suitable address remappings within the address generators. Further, edge fiiters can
be utilised as is known in the field of image processing to produce sketched art styles. Further, classic wedding
borders and designs can be placed around an output image in addition to the provision of relevant clip arts. For
example, a wedding style camera might be provided. Further, a panoramic mode can be provided so as to output the
well known panoramic format of images. Further, a postcard style output can be provided through the printing of
postcards including postage on the back of a print roll surface. Further, cliparts can be provided for special events
such as Halloween, Christmas etc. Further, kieidoscopic effects can be provided through address remappings and
wild colour effects can be provided through remapping of the colour lookup table. Many other forms of special event
cameras can be provided for example, cameras dedicated to the Olympics, movie tie-ins, advertising and other special
events.

The operational mode of the camera can be programmed so that upon the depressing of the take photo a first
image is sampled by the sensor array to determine irrelevant parameters. Next a second image 15 again captured
which is utilised for the output. The captured image is then manipulated in accordance with any special requirements
before being initially output on the paper roll. The LED light is then activated for a predetermined time during which
the DRAM is refreshed so as to retain the image. If the print copy button is depressed during this predetermined time
interval, a further copy of the photo is output. After the predetermined time interval where no use of the camera has
occurred, the onboard CPU shuts down all power to the camera system until such time as the take button is again

activated In this way, substantial power savings can be realized
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I J35USI J35' t rough Contai ner !'nk Jet PunterlJ36USI J36Dual Chanber Single
Verti cal %ég@g‘% I nk Jet1J37USI J37Dual Nozzle Single Horizontal Fulcrum
Act uat or PY38USI J38Dual Nozzle Si ngl e Horizontal AJGIAAAS/0PFH -
Jet 1 J. 39USI J39A singl e bend actuat or cnq%ped paddl e ink Jet printing

devi cel J40USI J40A thernmal |y actuated i Jet printer having a series of

t her mal |predonat or |29midr94J41 AUShanGﬂ;AaztohﬂefﬁBé Jm)d A%EMA@RI%)' nk Jet puntpr
i I’IC| Udl [ape L Ler U I Lr\aU‘l ou.,r\ w1 | A

Ther noe a%??u | ) 2%\('leleai‘:r‘]??il./lQl ér?aggg eahonw—g‘l_ad) EPranﬁgflﬂ CIJI’ |LJ’1(1 Ih;r ITD3| aStl C
I nk Jet [PIARUSI J4454pFfhce bé’ﬁﬁ;eQES’MMMWOQ/@FKMWQHHKU@MWI y ink Jet
pri nt er |[RPABUSI J4Bon-p8 Acut umgedremgmmb£anﬁ’lA@1§aQatdsnlm;;;]et Printer Tab| es of

Dr op-on ;Jﬁ@c;ggnd I Ugjug:t)gs El er{,g;éebm%mmqﬁgg us(ﬁzzu cs—of—tte—funflament al

operati ey f o722 ified These
char act i %4 cs J;E" ﬁgm JE“%‘FFE@)‘BBHEI““ uA drraEe B¥She el uci dat ed ab an
el even di mensional matrix. Mst of the el even axes of this matrix 1 nclude
entries ideyeMamastuhinet he present assignee. The follow ng tables formthe
axes of an el even dinensional table of inkjet types. Actuator nechanism (18
types) Basic TBHER a{?ei BiEeProBpRlicEHPn { Biaye wilizen adopcpdy sopiiopdutenn fabiieatios teoppesy in the

Act uat orcommptiorf if dagel anays @f kG Ipffmt@satSuomerm]mr&xéécmam@%.)c dEEh@A e BRIW;

| 9 type of restricting back- ow
ghr ouéﬁ /]él)s amzp;clllgloﬁa? a&eLt)spe%Ealp?ns n rpé)éa%/elgﬁerg lﬁ(ecms‘sora r(exg:et ypes) NOZZ|ge pI at e

construction (9 types) Drop ejection dlrectlon (5 types) Ink type (7 types)
The conpl ete el even di nmensional table represented by these axes contains
36.9 billion possible eonfigurauons of nkJet nozzle. Wile not all of the
possi bl e conbinations result in a viable inkjet technol ogy, many mllion
configurations are viable. It is clearly inpractical to elucidate all of

t he possi ble configurations. Instead, certain nkjet types have been
investigated in detail. These are designated 1JOL to |J45 above. O her

i nkj et configurations can readily be derived fromthese 45 exanpl es by
substituting alternative configurations along one or nore of the | 1 axes.
Most of the 1JOL to 1J45 exanples can be nmade into inkjet print heads with
characteristics superior to any currently available inkjet technol ogy Were
there are prior art exanples known to the inventor, one or nore of these
exanples are listed in the exanples columm of the tables below The 1J01 to
| J45 series are also listed in the exanples colum In sone cases, a
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i ncl ude:
printers,
I nternet WAV prin
printers,

I—%@rag ters,
m%@?écs?al print systenms, Fabric punters,
Medi cal

Not ebook PC printers) Fax rrachl‘hes

3punt er

ters, Vi

may be listed nore than once ut a table, where it
shares characteristics with nore than one entry. Suitable applications

O fice network printers) Short

deo punters,

| magi ng,
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run digital
Pocket PEI/AHIBA0849
W de format
printing systens,
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PO8051 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1IIM27)

PO8045 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJIM28)

PO7952 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM29)

PO8046 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM30)} -

PO8503 11-Aug-97 |A Method of Manufacwre of an Image Creation Apparatus (I/M30a)

PO9390 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM31)

P09392 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM32)

PP0889 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (1JM35)

PP0O887 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (IJM36)

PP0882 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (1JM37)

PP0874 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (IJM38)

PP1396 19-]an-98  |A Method of Manufacture of an Image Creation Apparatus (1JM39)

PP2591 25-Mar-98 |A Method of Manufacture of an Image Creation Apparatus (IJM41)
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titanate (PLZSnT) exhibit large strains of up to | % associated with the AFE
to FE phase transition.Low power consunption Many ink types can be used
Fast operq&éﬁgmégil its) Relatively high longitudinal strain High
efficiency Efectric field strength of around 3 V/~tm can FETIAARE00S49
providedDifficult to integrate with el ectronics Unusual materials such as
PLZShT ace required Actyators require da?arge

ar eal JO4EP8Y r 09 atri-13Co |8 iethioV € N @k @ Se Gl Infa@PCrE b Nppa Ao OWET

consuMpt PRy T T BkLost O |RRRNAN B MGl O R o] Cfion AT BT ARERFOTPTessi bl e

or fluid g'gécut H—{HusHal-yvaRy—+Rk—ypes -

aqueous 'M'Jgﬁé i dAMetid effMagulocyire of g Imageespasion Apparatus (1IM43)

oper at i Ofig¥¥¥4 r onfrewit Pl at|éMetivd sfachufeactoias hege ardiotAsilaaceMak, The

el ectr oslprigs achuaia Y MoaUS IR HRRPo S FRE] Aol N FRIHHES] verrorjmal |y
+o3-0 falaal

HEPS APy h

need to be separ-at cdp: ates—ray—pe—+A—a—66H |
i nkstructure, or stacked to increase theVery large area required to

achi evesurface area and therefore the force. high forcesH gh voltage drive
transi stors maybe requiredFull pagew dth print heads are notconpetitive due
to actuator sizeElectrostatic pull A strong electric field is applied to

t heLow current consunptionH gh voltage requiredl989 Saito et al) USPon

i nki nk) whereupon electrostatic attracti onLow t enperatureMay be danaged by
spar ks due to4, 799, 068accel erates the ink towards the prinntair
breakdown1989 Mura et al, USPrmedium Required field strength increases
as4, 810, 954t he drop size decreasesTone-j et H gh voltage drive

transi storsrequiredEl ectrostatic field amacts dust O~a ~o 0 a bn.aaCcC
~0 0000 ~ tn a N OY Permanent An el ectromagnet directly attracts alLow
power consunpti onConpl ex fabricationl 107, (J | Onmagnet el ectro-permanent
magnet, displacing ink andMany ink types can be usedPer manent magnetic

mat eri al suchnagneti ccausing drop ejection. Rare earthFast operationas
Neodym um I ron Boronnmagnets with a field strength around 1Hi gh
efficiency(NdFeB) required. Tesl a can be used. Exanpl es are: Easy extension
fromsingleH gh | ocal currents requiredSamari um Cobalt (SaCo) and

magneti cnozzl es to pagew di hCopper netalization should be usedmaterials in
t he neodym um iron boronprint headsfor |ong electromgrationfaml|y (NdFeB,
NdDyFeBNb, i fetime and | ow resistivityNdDyFeB) etc)Pignented inks are

usual |l yi nfeasi bl eOperating tenperature limted to theCurie tenperature
(around 540K) Soft nagnetic coreA solenoid induced a magnetic field in aLow
power consunpti onConpl ex fabricationlJO1) 1J0S) 1J08, |JI

Cel ectro-magneti csoft nmagnetic core or yoke fabricatedMany ink types can be
usedMvaterials not usually present in alJ 12, 1J 14) 1115, IJ 17from a
ferrous material such asFast operati onCMOS fab such as N Fe, el ectropl at ed
iron alloys such as CoN FeHi gh efficiencyCoNi Fe, or CoFe are required[ | ])
CoFe, or N Fe alloys. Typically, theEasy extension fromsinglelligh |Iocal
currents requiredsoft nmagnetic material is in tw parts,nozzles to
pagew dt hCopper netalization should be usedwhich are normally held apart by
aprint headsfor long electrom grationspring. Wen the solenoid is
actuated,lifetinme and low resistivitythe two parts attract) displacing the
ink. Electroplating is requiredH gh saturation flux density isrequired
(2.0-2.1 T is achievablewith CoN Fe [1])MagneticThe Lorenz force acting on
a currentLow power consunptionForce acts as a twisting notionlJO6, 1J 11 ,
J 13, 1J 1l6Lorenz forcecarrying wire in a nmagnetic field isMany ink types
can be usedTypically, only a quarter of theutilized. Fast operationsol enoid
| ength provides force inThis allows the magnetic field to beHi gh

ef ficiencya useful directionsupplied externally to the print head, forEasy
extension from singleH gh |ocal currents requiredexanple with rare earth
per manent nozzl es to pagew dt hCopper netalization should be
usedmagnet s. print headsfor long electromgrationlifetinme and | ow
resistivityOnly the current carrying wire need bePignented inks are
usual | yfabricated on the print-head, sinplifyinginfeasiblemterials

requi renents. O
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~0 ~0 0pun .. bnaoO0O0O0pPp -~rn CN _O- Oa 5 Magneto-strictionThe
actuat or uses the giantMany ink types can be usedForce acts as a tw sting
not i onFi schenbeck, USP 4,032, 929magnetostrictive effect of materials
suchFast OWRPY#MSBhunusual materials such as Terfenol - | J25RSTRAPBAHAY - D (an
all oy of terbium Easy extension from singleD are requireddysprosi um and

i ron devel oped at thenozzles to pagew t°hH gh local currents requiredNaval
Or dnanceFidigBumphit ory, hence Ter-print headsCopper netalization should be

usedFe- NOL) . Fi@der, b\%%;eseﬁtfécrﬂb%uﬁé?l@hﬁay deiigth GHR IR Qystes t@%@-'mlk@@lhﬁﬁ q5e1.¢e%}stems
el ectrom gr ati onactuator sh pre-stressed toljfetinme and
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under paécifict@nsphicBssidiue of Shithatetherety uaxbrpuar@icoyerosseadanaiceapt | oNnRequi r es

Suppl e L\I f nrn + ACL |l o b ~ 1 I:I') f\77‘| ﬁEO Adv ity nnnn—l—ll A vy Surface

LA L V\/ T O U\, 7 1 \/uuv; T Ot Lo

t ensi on] Thestaliges ac:e@i‘%ﬂ“& Const ruct | onef f ect Tdﬂeop separationand rgl at ed

pat ent t ensi"8YSYR! t fhe i nk is|reduced bel ow t heNo unusual materi al sRequi res
speci al [l Ut ach ant sapplicationshubble threshold,__causing the jpk
t or equi (RPN f abr i| Sk Bn Speweblnidsthdgand ApppretadFHy surf act ant egress fromthe
nozzl e. kbgkgoLt 11 Ci er;cmpﬁopelstubﬁ\sﬁama aBXA R OR)f r om si ng[ enozzles {o

pagew d 1y t headsvisStosI eI rty TS tocatty rTeduced—{ 0Si npl e
const r ud 4y ¢ 45 égP,f?\ﬁJ el “’Yb?‘”“a“di\"wﬁwig. lLyverbrook) EP 0771 658

A2r eductM&B@eﬁ—Eﬁaﬂgﬂm ch drops are to be ejected. ANo unusual
mat er i al sef Feﬁhhedl‘t}&p)resﬁpﬂ)bl&hﬂxoﬂmaﬂdtlli’zeid&ineﬁl spﬁtoemtw rﬁl@r@ﬂdcfrcyneﬁtﬁﬂu()feﬂﬂi@ue@&]n be
achi evedr equi red i abrlc p U|re§ eci al

the cbnstruction o arée zirrays o }j_'e ;r)rm l’s Sun ablf Encroele tromec amcal tec es are dcs[crlbed in the
V|SCOS|tya%p Icatron ectro ension

fromsi n@llcepmgop@mtlan@@sple@i tennsmklﬁcae@mmb@oeanghmtce@-rﬁmncanozzI es to

pagew dtpaHgh e 0 | rHt—to—achirevett: J 1 SCOST t-y—r-edteton. print
headsRedui wsmg‘ i 1 &R ﬁB k|pressureA high tedperature

di ffererce (;? l{ly 80 degree=s) i s requi redAeonsti cAn acoustic waye is
gener at Ed_a_né%a adperatewt-hout—aConpl ex-—drive—cirotH-t r\11993 Hadi-Hi Og| u et

al, EUPHBRT4Eed udbh'™tHe dr op [Rpeict (NMFMP98Yi on. nozzl e pl at eConpl ex
fabri catlpostsd0, 192Lnm-2f Tci engy QB (NBEMId) et al , EUP 572, 220Poor cdntrol of
drop posb(t)éoggwoor c,:pmg-,ol of cggg,cy@km3 JJO=a 00V, bnHacC|000O0a
~ _rn sr '\"‘YT..U .ast:\,A. aei-tat
consunpt|FBI8 £ i cj Queous ghePsE “$°éhm reslJo3, 1J09, 1J17. 111 8bend
act uat orj@os0Ter ent | as Ju-pier mal e&pans(WM%Oébnl\/any i nk types can be udeda

t her mal p@@ull at or (pgnurl Be hot T J4 Qevick dMEMsdey 21, 1J22JoulTe heating Ts
used. Si %4 tatrat ]g ?ll)bi cattot Xi tet32 24— 32—+ 328Sratt——cir ar ea
| 4 R4 MEMSO7)

require rCorraosi or event| 1130, 1131 1132each
act uat or @PTHF cul t 1138197 134, [|Adevice (MBSt oper at i onPi gnent ed i nk9 may be
i nf easi blpeydad37, [{d88i-91 J39, ||d46MdegnEM$do) Ci encyas pignent particlgs may

j am t hel LUF]'BT'uH-igl e Vol auRs MeEds ge t vat oramdcurrentsStandarjd MEMS
pr ocessel—: WMM@J@L@@@MMt hpri nt
headsNi gROBPEA mat @3-5897wi t h A Peyise i MptheddMEMPED ent Hi gh force can |be

gener at epREqsli r es p@ed @l mat gnialice (BENSI2Z)09, 1J 17) 1J

18, 1J20t Beg@per ast st s ner mal | &R S i Al MsPHCT asPTFE 75 a candi date
for 1o A—Q—Z——HQ%—%&&&M&%%MPTFE) i's

used. dielectric constantReqU|res a PTFE deposition process,|J27, 1128,

| 129, 1130As high CTE materials are usually non-insulation in ULSI whi ch is
not yet standard inlJ31, 1J42, 1143, |J44conductive) a heater fabricated
fromaVery | ow power ULSI fabsconductive material is incorporated.
Aconsunpt i onPTFE deposition cannot be foll owed50 ~tm | ong PTFE bend
actuator withMany ink types can be usedwi th high tenperature

(abovepol ysilicon heater and 15 mW power Si npl e pl anar fabrication350 C)
processi ngi nput can provide 180 ~tN force and 10 ItSmall chip area required
forPignented i nks may be infeasible, mdeflection. Actuator nptions

i ncl ude: each actuatoras pignent particles nmay jamthel) BendFast
oper ati onbend actuator?2) PushH gh efficiencyCMOS conpati bl e vol t ages3)
Buckl eand currents4) RotateEasy extension from singlenozzles to
pagew dt hprint heads W00 O~0 ~o 0 .. bnaC~a m0 0 sa ~o
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-j rn --1 G N O s ConductiveA polyner wwth a high coefficient of H gh force
can be generat edRequi res special material sl1J24pol ynert hermal expansi on
(such as PTFE) isVery | ow powerdevel opnent (H gh CTEt her noel asti cdoped with
conduct i nYOAM4I5Ances t oconsunpt i onconduct i ve pol yner) act BET/8bP#HWEase its
conductivity to about 3Many ink types can be usedRequires a PTFE deposition
process, orders of magnitude bel ow t hat -&fSi npl e pl anar fabricationwhich is
not yet Htmlﬂarogesi ncopper. The conducting pol ynerSmall chip area required
for' ULSI fabg i on
cannot be foI I owe &dﬁcswg@l% &c%atﬁ/ ﬁc?d?glb%@%‘ggﬁtg f}?lﬁl,rf% %Elgg;"%a }E%lpglggfgﬁ%o#w th
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nanot ubesCMOS conpati bl e vol t agesEvaporati on and CVD deposition2) Metal

fi ber sand.currentstechnigues—cannot—be used3) Conductive polypers guch as
dopedEadly 4ustralisgi gn Filing Patsi ngl epi gnent ed i nks Htly be
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require PPSST s at TR A MRS tké\Pﬁ‘ﬁ?elaﬂ}“’é PR8I arge strain is availall eextend

fatigue ilPE@BEt ancelbeDewen i tjnagwCikatiomlietedsid AmparstusROSANd | ts(nore tihan
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shaper g L eslstat et s—(TFN—of—the
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t r ansf or [fB%8ondef o trEef-Y7el at I"\Péﬂ Ereptiphidetpadgremrerayh@pid) Easy ext ensign from
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etfrequeng% g ?stant fromthe inkoperation at useful frequenciesal, EL1P
550, 192A QY éscoupl ing and crosstal k1993 Elrod et al, Mﬂanp/bm9 drive
circuitry572,220Poor control of drop volunme andpositi onNoneI n various ink
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of pi gnented T nkshalT CyCl€S: drop €] ectionyactuatorerect+#g re—i
dr opr et YL, o?l%i relgelmlarlldﬁ(efl |1 actuatorAfter the main actuator has ejected
aH gh spee&—as%e—ﬁﬁ% sRequires two i ndependent 1J09drop a second
(refill) act Gatearimpatar tchaymienpstiesedfi thd &d@m‘emto@franop%r alerrl Q&ﬁ?ﬁ&kl&%ve ihe

refill aldad GhesP isthc 1977148, Gh The refill| actuator
ot urns o et ot et B Mty o elRE B SOE Pt ot R pensora o

agai n. P&’E’F‘t‘)ﬁ‘)%e“’lvl’ﬂ@méf‘i‘“ﬁR’atr’émﬂ@Femf&'s devélopiad bvpnr$r$anVaesxgneeessur e. High refi X
rate, theref Gﬁee'olibwhg @B]&Udirfn&iﬁ@xe?@f'ah Lle@yéﬁ)exgﬁna é/cﬁ'rh‘i(%\qﬁ ver brook, EP 0771
658 A2pressureAfter t he H] grop is ejected, edrop repetition rate
i sHi ghly hydfophaBrdm > ¥¥adand rel at ed pat entchanber fills quickly as
sur f ace tensBoRppsgiphhas (nfr@ges are requiredapplicationsand i nk pressure
1920, T 122 1 J4Repstiisd Bege Y L 0™ NETHOD OF RESTRICTI NG
BACK- FLOW THREEXSHTfigztron ¢ o o method (17 ypes)

Actuator motion (19 types)

Nozzle refill method (4 types)

Method of restricting back-flow through inlet (10 types)
Nozzle clearing method (9 types)

Nozzle plate construction (9 types)

Drop ejection direction (5 types)

Ink type (7 types)

The complete eleven dimensional table represented by these axes contains 36.9 billion possible
configurations of inkjet nozzle. While not all of the possible combinations result in a viable inkjet technology, many
million configurations are viable. It is clearly impractical to elucidate all of the possible configurations. Instead.
certain inkjet types have been investigated in detail. These are designated 1J01 to 1J45 above.

Other inkjet configurations can readily be derived from these 45 examples by substituting alternative
configuratiens along one or more of the 11 axes. Most of the 1J0] to 1J45 examples can be made into inkjet print
heads with characteristics superior to any currently available inkjet technology

Where there are prior art examples known to the inventor, one or more of these examples are histed in the

examples column of the tables below The 1J01 to 1J45 series are also listed in the examples column In some cases, a
)
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in NOa ~c-' Inlet

back-fl owDescri pti onAdvant agesDi sadvant agesExanpl esrestricti on nmet hodLong
inl et channel The ink inlet channel to the nozzl eDesign sinplicityRestricts
refill raf¥r¥88l i nkj etchanber is made | ong and rel ati vEFy/@b88/8Rs#ONal
sinplicityMay result in a relatively large chipPiezoel ectric inkjetnarrow,
relying on viscous drag toReduces crosstal kareal J42, |1J43reduce inlet
back- f | @ratédilay blaed mat than oeéefuaoabileye}l%asdshairéd&aiaa&'ﬁhewitrm(oré tBanlbhckatry. a posi tive
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prevent floodlng of appl i catjonsThi s reduces the pressure in the nozzl et he
ej ection surf8t @f"B’Fa”?'h§5°f)‘f"Fdnt“ﬁbo‘§% pigreRenEpEt At F*aﬁ*sma' PAEE AEAB Rt Mfiedploping
requi redabte ej ect a head. follow ng:certain volunme of ink. The reduction
inlJOL-1J07, 1J09- |J12chanber pressure results in a reduction. ~IJ 14, 1J
16, 1J20, 1122,in ink pushed out through the inlet.'1J23-1J34, [J36-

| J411 J44Baffl eOne or nore baffles are placed in the~e refill rate is not as
restrictedDesi gn conplexityHP Thermal Ink Jetinlet ink flow Wen the
actuator isas the long inlet method. May i ncrease fabrication

conpl exi tyTektroni x pi ezoel ectricenergi zed, the rapid i nk novenment Reduces
crosstal k(e.g. Tektronix hot nmeltink jetcreates eddies which restrict the
fl ow, Piezoel ectric print heads).through the inlet. The slower refill process
is unrestricted, and does notresult in eddies.Flexible flapln this nethod
recently disclosed bySignificantly reduces back-fl owNot applicable to nost
i nkj et Canonrestricts inletCanon, the expandi ng actuator (bubble)for
edge-shooter thermal inkconfigurationspushes on a flexible flap that
restricts thejet deviceslncreased fabrication conplexityinlet.Inelastic

def ormati on of polymer flapresults in creep over extended use O~0 0 p w-a
nacOO ~ c~ais NYSiInlet filterAfilter is |located between the
ink inletAdditional advantage of inkRestricts refill ratelJ04, 1J12, 1124,

| 127and the nozzle chanber. The filter has afiltrationMay result in conplex
constructionlJ29, 1J30multitude of small holes or slots,Ink filter nmay be
fabricated withrestricting ink flow 'the filter alsono additional process
st epsrenoves particles which may bl ock thenoizle.Small inletThe ink inlet
channel to the nozzl eDesign sinplicityRestricts refill ratelJ02, 1J37)

| 144conpared tochanber has a substantially smaller crossMay result in a
relatively | arge chipnozzl esection than that of the nozzle ,

resul tingareain easier ink egress out of the nozzle thanOnly partially
effectiveout of the inlet.Inlet shutterA secondary actuator controls

t hel ncreases speed of the ink jetRequires separate refill actuator

andl JO9position of a shutter, closing off the inkprint head operationdrive
circuitinlet when the nmain actuator isenergized. The inlet isThe nethod

avoi ds the problem of inletBack-flow problemis elimnatedRequires careful
design to mnimzel 101, 1103, 1105, 1J06l ocated behi nd t heback-fl ow by
arrangi ng the ink-pushi ngthe negative pressure behind
thelJ07,1J10,1J11, 1J14i nk- pushi ngsurface of the actuator between the

inl etpaddlelJ 16, 1122, 1J23, |J25surfaceand the nozzle.1J28, 1J31;-1J32,
1J331J34) 1J35, 1336, 1J391J40, 1J41Part of theThe actuator and a wall of

t he i nkSignificant reductions in back-Small increase in fabricationlJO07)
1J20, 1J26, 1J38actuator noves tochanber are arranged so that the

not i onfl ow can be achi evedconpl exi tyshut of C the inletof the actuator

cl oses of f the inlet.Conpact designs possi bl eNozzl e actuatorln sone
configurations of ink jet, there islnk back-flow problemisNone related to
i nk back-fl ow onSi | verbrook, EP 0771 658does not result inno expansion or
novenent of anelim natedactuati onA2 and rel ated patenti nk back- (| owact uat or
whi ch may cause ink back-fl owapplicationsthrough the inlet.Valve jetTone
jet1JoB, 1J 13, 1J 15) 1J 171J 18, 1119, 1J21 NO~a~o 0 ab -3 acm0O
un NOZZLE CLEARI NG METHOD ~_i r~rn G N N
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A magnetic field is used to accelerate

selected drops of magnetic ink towards

the print medium.

current carrying wire is used to move the

magnetic field. The Lorenz force in a
actuator.

cyclically attract a paddle, which pushes

on the ink. A small actuator moves a
catch, which selectively prevents the

paddle from moving.

magnetic

Direct
field

magnetic { The print head is placed in a constant

Cross
field

Pulsed magnetic | A pulsed magnetic field is used to

field
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A lever and fulcrum is used to transform | Matches low travel actuator wigh

a motion with small travel and high force
into a motion with longer travel and

lower force. The lever can also reverse

the direction of travel.
The actuator is connected to a rotary | High mechanical advantage

impeller. A small angular deflection of | The ratio of force to travel of t

the actuator results in a rotation of the
impeller vanes, which push the ink

against stationary vanes and out of the

nozzle.
A refractive or diffractive (e.g. zone

plate) acoustic lens is used to concentrate

sound waves.
electrostatic field.

Sharp conductive | A sharp point is used to concentrate an

Lever

Rotary impeller
Acoustic lens
point
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offset printing. They have advantages in
characteristics

(especially no wicking or cockle). Oil

soluble dies and pigments are required.

Oit based inks are extensively used in
improved

A microemulsion is a stabie, self forming
emulsion of oil, water, and surfactant.

The characteristic drop size is less than

100 nm, and is determined by the

preferred curvature of the surfactant.

Oil

Microemulsion
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It would be appreciated by a person skilled in the art that numerous variations and/or modificattons may be
made to the present mvention as shown in the specific embodiments without departing from the spint or scope of the

invention as broadly described The present embodiments are, therefore, to be considered in all respects to be

illustrative and not restrictive
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The claims defining the invention are as follows:

1. A system for authentication of the refilling of a recyclable, one-time use, instant
printing digital camera which has an internal ink supply and print media for the
printing out of images sensed by said camera, said system comprising:

a communications connector within said camera for connection to a corresponding
communications link of a refill station during replenishment of ink of the ink supply
and print media of the camera effected at said refill station; and

an interrogation means stored in said camera and connected to said connector to
interrogate the refill station during replenishment of the ink and print media so as to
determine the authenticity of the refill station.

2. A system as claimed in claim | wherein said interrogation means forms part of a
processing chip of said camera.

3. A system as claimed in claim 2 wherein said chip is an image capture and
processing chip of said camera for sensing images.

4. A system as claimed in claim 1 wherein said communications connector comprises
a JTAG interface of said chip which is engaged by said link of the refill station during
replenishment of the ink by the refill station. '

5. A system as claimed in claim 1 wherein said interrogation means comprises a
protocol stored in a secure memory of said chip and wherein said memory includes a
conductive metal plane for inhibiting unauthorised attempts to read said memory.

6. A system as claimed in claim 5 wherein said secure memory comprises a flash
memory.

7. A system as claimed in claim 1 in which a "prints remaining" indicator of the
camera is controlled by said interrogation means and, upon a determination of the
authenticity of said refill station, said interrogation means resets said indicator.



