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It would be further advantageous to provide for the effective interconnection of the sub components of a

camera system

It would be advantageous to provide for a camera system having an effective color correction or gamut
remapping capabilities.

Unfortunately, such a system is likely to only be constructed at a substantial cost and 1t would be desirable to
provide for a more inexpensive form of instant camera system which maintains a substantial number of the quality
aspects of the aforementioned arrangement.

It would be further advantageous to provide for the effective interconnection of the sub components of a
camera system and for the effective driving of moveabie parts within the camera system.

It would be further advantageous to provide for the effective interconnection of the sub components of a
camera system.

Further, as it is proposed utilising such a re-capping mechanism in a disposable handheld camera system, it
will be desirable to provide for an extremely inexpensive form of re-capping mechanism that can be utilised in an
inexpensive form of disposable camera

It would be further desirable to provide for a simplified form of automated picture counting n a disposable
camera system

Unfortunately, such a system 1s likely to only be constructed at a substanuial 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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activated. In accordance with a further aspect of the present invention,
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print rredl“épg%‘g ?y nmeans provided for the storage of prinPCHRAAPS0GET
printing of images; a page width print head noulding including a pri nt head
for printing the sensed inmage on print 1edia stored internally in the print
medi a suppl y Ymeampgicemiracbdiof the autieanucdy sfahd @8l oftion, e catpdyytent MRt rfetds e

st orage it3K alutbf ROt @& print head,
t he senslg%w:;ndmil é grﬁnocess|mﬁemrrg\retgﬁlrsmgérxrﬂnﬂﬁgg?&wgggﬁglc%%faﬁ‘éﬁfn he i nmage

sensor devi ce‘"\R/FCPWP‘ﬁe Fifea E‘&?Fé?saecbﬁfr‘r'ﬁﬁ'm@i’"h{j‘veaf'% %Ffﬁg PEAyided nipdeld camsorsydkevi ce

to a surfoapasu@fantifige pd’nbdﬁﬁevli‘te&?dﬂ sdRRY zﬁllliﬂ&e SLB&IJSJMEIHSHEE‘ICCQSBE iR @ n('l!l%g AA‘U)
WO 991 04551 PCT/ AUI8/ 00549 print head is of a long strip

form havihg a T ape S‘%ﬂ‘?b”‘nﬁ?‘“‘ a’é"6‘b‘%§ﬁa8“ X “‘H‘%"*«SP'&:‘HHW@&‘{“S% BFRGS AP @ eadéatswtfﬁé"%'ta@p
edge t heiloeiwfcaraemzdsyﬁthe ajprifdyead Soe preging thkesehsedRimageIvp thie $&S madid) hroaharbld mtegb:a;toa@g a
circuit gfe3uRstbaRiidlbe of RELARYIWAR: £ ' urther t

aut omat ed bonded ?Urﬁue!ryl():oﬁnecta al ohg gﬁgﬁ‘%&gﬁ“%é" ﬂg?ﬂcee?sg freath gnd; ‘8"“

pl anar i MMRErCAPTEdseET IR SRS 2ahige E'Pf‘éss';ﬂﬁ T“PPPS fenied tDeoniey therﬂv@h ctein rd toeds thosemre
anot her fmiagd h&qurdBrl’c@Mﬁ absiirch tsia@ 1P EQRBSHrinOnAB AN hphtS: doRGRIBRE AbHELS %&g@ 4 he
pl anar |nt eg{ ew[ th%ls“r” éu;[t and I ncludes a print head controller nmeans Tor
control | A he peration of the print head. The Interconnect can conprises
a series of V\FfFfe'sbly rheemdsessitieieann s adapoh ic omluaticastews inpgéstitom whgeip. oft liginsheet
bei ng gen@iRld ¥an@fd &lof %Eé-nsgﬂl &or [nREM M\Acf( Qndt\nﬁ?_l Ma%f]@tbla'&?% fil mg%es Jith mnor

| nt er connect ed. al ong one surface théereof anar I ntegra circuit
bei ng ot AEHNRNS AUR-PATPOR PEMQEP: imagest sheichsyiaiated immages; h‘é¢eredt“h§escmmmc dyagtsem
further imagdsudemdmorﬁmnpee mrf:xdoscbaetdrfﬁét wkdidds! oP Bsior mbdifed Gadsr ol buttons further
bei ng nount edTh%nmtcpsgn nl\eaxsiam teeswte}} ,Dn ac ordar@%e with a further aspect of
the present inventiom there ;& prolruddef A" L5 Negiuresicd gemp Agvich diedenisdean

i mage seprsgammidizibg en fwabedwsi:enrgtham swirh eng atepmtyq:egﬁmmgﬂmrwmd‘r@srystm aaessi ng
t he sens I out ed image;

a net hod"?ognfp h{:gggg?m%%?arcg%?‘mg&ggggnsedgmnfthg ol s eop&catfve ?ftthe Ph )f the print
head, conpri singfordenes vinZiftitgeratpect Pfr’r%fgéese@en@ewnd@m 'méo‘f!ded i @ paEraaysfemrcgtprsinage;
pr ocessi E}gmhéleenﬁdr Iﬂ&ﬁce ko R@englafd shethin hdae aﬁé@lce@ﬁngmﬁfs %Er@&&s&& b€ Sendedl infd ef A £r§1t
sensed i mage: ensor device to sense a second %

rapi d success Fpo‘/nm?ans ptr(ﬁ’%ec# g St°[aggag§ Runt mEay; § PrivhheefPTrnog fie ssated Eiaes AR PHY ﬂ’sed‘% 0
t he seco#iered inwpgaly MBW@Wyttm a (it bettamiamisseomdtHutdn each interoinedtdd3d theBocesking rhansf irst

sensed | FRE& of @;QFLu&{ df 'Eht.- 'caﬁ'tgraQHiFem cgﬁprﬁnﬁggngné[ Epﬁg “t)ut!D h %fa?nvﬁ? é\yim tehs%nsa 2 to
sensed Inage is sensed with secon sense na" the
processi P2t 81385 A s "‘é)‘&"‘&?ﬁd Hi“ﬁ@ torapfpaty e Pff*i‘éi’et“i/m emrmae 1224 erthecl@amfon thiy ermt
first inmge. The processi ng step can include determ ning a nmaxi mum and

m ni mum | nt en of t ndUI|IZI the intensities to
rescal e the |?1rteft§%lslh |eé'ts]hm hp tFée tfsr‘°(‘ran§t?)“r(1’ S°n‘§d§f n fhﬁp’ RoMbYeaeniidtimees of e prer

aspect ofnedihgsing thespainitheddnie rv@mmystqrmeln durhe iphude/indieithation GRIREGABUSES b @Rt emitting

conpri si Bidde Al thk m@tg& car AIRfF coqﬁr\{ésctﬁe Jte?f of%%é!a?gw %vdtlpﬁgc?cmor fopzi; Oc&k i%SI ined lmaans
for processi n‘gheate sensed i mage; pri nt a su means oviged 1 or

t he stor L& He gmpee 31 s ipf “”Yré‘ifl‘l‘”‘éedf Bering e mnrseﬁgmw fqr mfa!gvésme Heqsragened\ntldt h
print hetkrva tdadivanigg thaﬁthudomgjncatomé‘rtme eri@Ed tmelu{i’én}aﬂ%dtdba%tnﬁﬁ@%%nkd}@&%e on

print me t rlnt dla su s in addition
to a ser ?ﬂeegthgfp%dgﬁm’nm ﬁ{e;&%%%%rfb"g*’rﬂs kt‘feo”r S R ‘B?E{ﬂéa“ptp "%ﬁ'ﬁiﬂfg s sreruEC T wer
suppl y i mttonnected to the print head) the sensor and the processi ng

means; a cutt ineoRReh i SHRKEQEpe bt e o Aai.ning
i mMages, fl r st ((Zl)rl ve notor a(fg tet P &ngﬂe{i/tleogt ree(?sf é.ogredll?JIIL %@a?yst%rg?& pnsu(‘:ﬁ’l

for novi ﬁ'b "taﬁees“'bsafp‘éﬁ"%@bﬁe&“"éé% t"‘aﬁfhé Pb’F‘iSth Prandfor PAQSEPSIEE Boeensd i magq ver"mmeep
adapt ed suppidmens ptdv@edcot thé BigradyRE B inSdma fO@'brlrQlHé Bfl imgget; hq;a@%ath @t -head moulding
Pr ef erablm¥|,udle C. ear chajn mechani sm for

mtﬁqeac}fhr 1gtn \41% serl;rsDeE Onlx’age clmncl tu e |a lﬂl m t m syppl

driving correspon Hechan: Shs e JeR a2 NEAHer *’I”Pién P RriagmegiasypalY msts r
can conpi 3ditiep @ eqo'pfeqf nserply chamberh for $e poredeef @kl aypomgpie paw e cuppin mrmuail th Yhe
excl usi VendTR&d e sWsBrhmJ th@pr&feésxﬂé mER8d medhdl dr B&ﬂx))m? Echm%faﬁetn&? deq' Y& R Qfs., can

in

be driven in a forward and reverse manner during nor opera ron Of “Ifié
camer a sfi‘s‘fpé'ﬂf'qﬁﬁr"é[@é‘lﬁt”ﬁeéﬁi?%“’we‘fﬁ‘%laSf‘iﬂafi‘l’fé*}cP%\'ﬁb@ powdingt he present invention,
there is provided a canera system conprising: an i nmage sensor device for
sensing an i mage; a processing neans for processing the sensed | nmage; a
print nmedia supply nmeans proBUEEHNTOOE SHEET (RiloraAge/Qfy a roll of print nedia
for the printing of Inages; a page width print head SUBSTI TUTE SHEET (Rul c
26 (RO Av) WO 99/ 04551 PCT/ AU98/ 00549 nol ding including a print head for
prlntlng the sensed |mage on prlnt rredla stored |nternaIIy |n t he prlnt

_ o v o o o r o



In accordance with a further aspect of the present invention, there is
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Fig. 5 illustrates a back exploded perspective view, Fig. 6 illustrates a back assembled view and Fig. 7 illustrates a

front assembled view. The ink supply mechanism 40 is based around an ink supply cartridge 42 which contains
printer ink and a print head mechanism for printing out pictures on demand. The ink supply cartridge 42 includes a
side aluminium strip 43 which 1s provided as a shear strip to assist in cutting images from a paper roil.

A dial mechanism 44 is provided for indicating the number of “prints left”. The dial mechanism 44 is snap
fitted through a corresponding mating portion 46 so as to be freely rotatable.

As shown in Fig. 6, the print head includes a flexible PCB strip 47 which interconnects with the print head
and provides for control of the print head. The interconnection between the Flex PCB strip and an image sensor and

print head chip can be via Tape Automated Bonding (TAB) Strips 51, 58. A moulded aspherical lens and aperture
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uming now Yo by way o mination, there is illustrated the electrically interactive components of

the camera system. As noted previously, the components are based around a Flex PCB board and include a TAB film
58 which interconnects the printhead 102 with the image sensor and processing chip 51. Power 1s supplied by two
AA type batteries 83, 84 and a paper drive stepper motor 16 is provided in addition to a rotary guillotine motor 20.

An optical element 31 is provided for snapping into a top portion of the chassis 12. The optical element 31
includes portions defining an optical view finder 32, 33 which are slotted into mating portions 35, 36 in view finder
channel 37 Also provided in the optical element 31 is a lensing system 38 for magnification of the prints left number
in addition to an optical pipe element 39 for piping light from the LED 5 for external display.

Turning next to Fig. 22, the assembled unit 90 is then inserted into a front outer case 91 which includes

button 4 for activation of printouts
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(abovepol ysilicon heater and 15 mW power Si npl e pl anar fabrication350 C)
processi ngi nput can provide 180 htN force and 10 ~tSnmall chip area required
forPi gnented i nks may be infeasible)mdeflection. Actuator notions

i ncl ude: each actuatoras pignent particles nay 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 wO~o Ow.. ~dnHaC~00000s~ _~r~rnGN
a~ .. OY 5 ConductiveA polymer with a high coefficient of H gh force can be
gener at edRequi res speci al material sl J24pol ynert hermal expansi on (such as
PTFE) isVery | ow powerdevel opnent (H gh CTEt her noel asti cdoped with
conducti ng substances toconsunpti onconductive pol ynmer)actuatorincrease its
conductivity to about 3Many ink types can be usedRequires a PTFE deposition
process, orders of nagnitude bel ow that of Sinple planar fabricationwhich is
not yet standard incopper. The conducting polynmerSmall chip area required
forULSI fabsexpands when resistively heated. each actuat or PTFE deposition
cannot be fol |l owedExanpl es of conducting dopants include: Fast operationw th
hi gh tenperature (aboveH gh effciency350 C) processingl) Carbon

nanot ubesCMOS conpati bl e vol t agesEvaporati on and CVD deposition2) Metal

fi bersand currentstechni ques cannot be used3) Conductive polyners such as
dopedEasy extension from singl epi gnented i nks may be

i nf easi bl e, pol yt hi ophenenozil es to pagew dt has pignent particles may jam

t he4) Carbon granul esprint headsbend actuat or Shape nenoryA shape nenory
all oy such as TiNi (al soHigh force is availableFatigue limts maxi mum
nunber ofl 126al |l oyknown as Nitinol - N ckel Titaniumalloy(stresses of
hundr eds of cycl esdevel oped at the Naval OrdnanceMPa)lLow strain (1% is
requi red toLaboratory) is thermally switchedLarge strain is avail abl eextend
fatigue resistancebetween its weak martensitic state and its(nore than

3% Cycle rate |imted by heat renoval high stiffness austenic state. The
shapeH gh corrosion resistanceRequires unusual materials (TiN)of the
actuator in its martensitic state isSinple constructionThe | atent heat of
transformati ondeforned relative to the austenic shape. Easy extension from
si ngl emust be provi dedThe shape change causes ejection of anozzles to
pagew dt hHi gh current operationdrop.print headsRequires pre-stressing to
distort theLow voltage operationmartensitic statelLinear Magneti cLi near
magneti c actuators include theLinear Magnetic actuatorsRequires unusual

sem conduct or | J12Act uat or Li near | nduction Actuator (LIA), Linearcan be
constructed wthmaterials such as soft magneti cPer manent Magnet
Synchronoushi gh thrust, long travel,alloys (e.g. CoNNFe [ | ])Actuator
(LPMBA)) Linear Reluctanceand high efficiencySone varieties al so

requi reSynchronous Actuator (LRSA), Linearusing planarpernmanent nagnetic
mat eri al sSw t ched Rel uctance Actuator (LSRA), sem conductorsuch as Neodym um
iron boronand the Linear Steppgiph¢tri et k)] @prdgation

t echni ques(NdFeB) Long actuator Crave! |IsRequires conplex multi-phase
driveavail abl ecircuitryMedium force is avail abl eH gh current operationLow
vol t age operatlon w O ~0 ~0 0 wbna-~omO0OpPp -~o BASI C OPERATI ON DI ODE
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| 135, 1J36Satellite drops usually formif,

t hanl 137,

| 138,

139, 1J404.5 m sl 141,

| 14

,drop velocity is greater

| 144Proxi mty The drops
to be prlnted are selected byVery sinple print headRequires close proximty
bet weenSi | YOBPH5k, EP 0771 658 A2 andsone manner (e.g.
i nducedf abri cation can be usedthe print head and the printrel ated patent
applicationssurface tension reduction ef2The drop sel ection neansnedia or

2, 1143,
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a 5 Direct magnetic fiel dA magnetic field is used to accelerate sel ected
drops of magnetic ink towards the print medium Low power Sinple print head
constni cti onRequires nmagnetic ink Requires strong magnetic
fieldSilvwWOEHE} EP 0771 658 A2 and rel ated patent appl i RGHAUIICESS
magneti cThe print head is placed in a constantDoes not require
magnet i cRequi res external magnetl JO6, -#3316fi el dmagnetic field. The Lorenz

for e ([Fp;FAT ST A5l DC ARG WL, JEEig T e Ty De

—FBV-E o nra n+ hr\arl

hi gh, clr+ent -y hea

manuf adtdri’ngr ec%ﬁ!’{‘?’?fé 'B‘P@@WB‘MW}QF F’Un@&i’ﬁ‘éi‘t(g‘fﬁor ocessprobl err? Ful sed
magnet i Em%pul sedd- mag?ﬁetl C |tmage| Ceaiian Mﬂedartdo&margtusl(bmpower operatio

i sConpl FPSoPI | nt mﬁﬁq8const1;nu§etd,gmwe1}gﬁg,gl,q,g*gusl qggl)l y amact a paddl e) which

pUShESF bi-ely reti € —1et \RREAVAN! —r——A—sral-—aqt uat or
noves ;éﬁg 5I pr ?u"ﬁgad si Imﬁ%ﬁ'ﬁf”“ﬁ%@]’?ﬂﬂ@(ﬁW”Wl fc'f‘)qpl ectively prevents

t hepaddPrR39%3r om [Hind§. O g)lmage CreapongMdThod aifil Appglatus@J45) ACTUATOR Ahl PLIIFI CATI ON
OR MODI FITCATTON METHOD Cto ~ r~tnc¢c n~ .. OYS5

A@tuatO{Egsg%m Ll onAdvant agesDi sadvant agesExanpl esanpl i fi cati onNoneNo
actuato nplification isQperational sinplicityMany actuator

mechani sns  héwtesThise rredsenBabrtbation mRy etirs eadvanceh eseraicdndistoo rfabdtatienc tekbhpiqdesi wetbe
t hei nsufiel:BRbe bip@%fls ofAfik }emlu&rfsl Shighl hgmm&gg&hmciués% debed A9 QP fRbwRE | ON

process.force, to efficiently drive the droplJ , 1 J26ej ection
processﬁf*?@?@ﬁ??ﬁﬁﬂﬁ“ﬁﬁ?bﬁ@@ﬁ"W&P@FFHF“@XB%H&?"ﬁﬁre onProvi des greater
travel in aH gh stresses are invol vedPi ezoel ectri cexpansi on bendone side
than on the other. Thereduced print head areaCare nust be taken that the
mat eri al sl JO3, 1J09, 1117-1J24actuatorexpansi on may be thernal

pi ezoel ectric, The bend actuator converts ado not del am natel 127, 1J29-1J39,
| J42, magnetostrictive, or other nechanismhigh force | ow trave

act uat or Resi dual bend resulting from highlJ43, |J44mechanismto high

travel ,tenperature or high stress duringl ower force

mechani sm formati onTransi ent bendA trilayer bend actuator where the twoVery
good tenperature stabilityH gh stresses are invol vedl J40,

| J4lact uatorout side | ayers are identical. This cancel sH gh speed, as a new
drop can beCare nust be taken that the material shend due to anbi ent
tenperature andfired before heat dissipatesdo not del am nateresi dual

stress. The actuator onlyCancels residual stress ofresponds to transient
heati ng of one sidefornmationor the other.Actuator stackA series of thin
actuators are stacked. | ncreased travellncreased fabrication conpl exitySone
pi ezoel ectric inkThis can be appropriate where actuatorsReduced drive

vol t agel ncreased possibility of short circuitsjetsrequire high electric
field strength, suchdue to pinhol esl JO4as el ectrostatic and

pi ezoel ectricactuators. Multiple actuatorsMiltiple smaller actuators are
usedl ncreases the force avail abl eActuator forces may not add linearly,1J12,
1J13, 1J18, 1J20sinultaneously to nove the ink. Eachh'om an

actuat orreduci ng efficiencylJ22) 1328, 1J42, |J43actuator need provide only
a portion of Multiple actuators can bethe force required. positioned to
control ink flowaccuratelyLinear SpringA linear spring is used to transform
aMatches |l ow travel actuator withRequires print head area for thelJ
15notion with small Navel and high forcehi gher travel

requi renentsspringinto a longer travel) |ower force notion. Non-contact

met hod of notiontransformation .o . AO~a~0oO0Ov .. .dnaC-~o0onoOO0p.
~0 rn -~ c N;J1 OY ~r Reverse springThe actuator |oads a spring. Wen
theBetter coupling to the inkFabrication conplexitylJOS, 1J1 lactuator is
turned off, the spring releases.H gh stress in the springThis can reverse
the force/distance curveof the actuator to make it conpatiblewith the
farcehime requirenents of thedrop ejection. Coiled actuatorA bend actuat or
is coiled to providelncreases travel Generally restricted to planarlJ 17,
121, 1J34, 1J3bgreater travel in a reduced chip area. Reduces chip

areai npl enment ati ons due to extrenePl anar inplenentations arefabrication
difficulty in otherrelatively easy to fabricate.orientations. Fl exure bendA
bend actuator has a small region nearSi npl e neans of increasingCare nust be
taken not to exceed thelJ10, 1119, |J33actuatorthe fixture point, which

fl exes nmuchtravel of a bend actuatorelastic limt in the flexure areanore
readily than the remai nder ofsudsaStUTeSSIEET &ulei2BURONY)I S very
unevenactuator. The actuator flexing isDifficult to accurately nodel

wi theffectively converted froman evenfnite el ement anal ysiscoiling to an
angul ar bend resultlng |ngreater travel of the actuator t|p GEarsGEars can

-— Y T S " I N T - e e e




cn O~o0 0 p.

area has no |linearl ower force.
be usedthe direction of travel

IS conne
construct
to travel
rotation
i nkt he n

t he nunbe

rum J32)

1 336,

ulnaC o000 wa~
fulcrumis used to transfornvatches | ow travel
around the_f
forcehlgheYvO

Ctdrn-~c¢ N O- LeverA |lever and

travel

actuator wthH gh stress
| J37a notion with snall

and hi gh

%?éﬁgf requirenmentsinto a notion with | onger tPE/aUs0845Ul crum
The | ever can al so reversenovenent,
.for a fluittt seal Rotary inpellerThe actuator

and can

t Qfbtralan
i Fiolisiad8i
Gfuntblae U

Hilghig Diajé
npel | er.
nsui t abl

i gh mechani cal
A smal |

advaniggeConpl ex
angul ar defl ection of The ratio of
e for pignented inksthe actuator

I’ES

ults i1

force
a

pb7Reach

h4L.or ¢

AR

e{ﬂgd Waﬁtﬂ?&hré c? I'cu[1T ma'ge': 8!631]0 dA' pax’lg]tHs ‘(II'J

[
| |JUD"IT

lnf t he

t he

POKPhoz 7

EAREEAh

&

hodat

é@%fm‘t gfan I"@ﬁ%%werf merewéw@a) diffn

varyi ng
active

(e.g. :
acoustic

Zon

BREP3 ROV

hglupa t g

A dfeged afiMaufiGifTae tla§OCeddatlA phragi WMet) al, pl

ate)

b@@%x 'S

usRlot 0

CiaVa¥al

& SRS VB G

ryof r?lrr?ag

L PR

LLC

1k
veA sh

et SEUP

550,

point is

usi ng sta

surfaceej
vi .. A

not i onDesle

| 925

useg

rsiis 4"

LI >

concent

5

R Mfﬂvf‘&mﬁm{@e rags $rartie 4

Pprai MO

& fabri

arp
cate

ﬁ@%%ﬂ to

haly-8t pa

b MethbiaftMapsfecatr of afi IngkdCredsiG Afperaae®ses) f or

R

qg

eotdsng |

&k Juj-et O

A Mefh@d mmfacft@é' of%xlx %EJ &edi @J )f\_éi)atjatg

T

U ~d
Net uat d

Opw

Pofbst =

1§hN9P

\lanf 2

Aﬁ

“‘%W&ﬁ%‘lﬁ%@%ﬂmaré%%@%nThe

L

vol une

of the ac

typical |y
direction

t her mal
jetinple
nor mal E~

POMTBr b

Fa¥dca)

hahh s

3 Msthed of Mrgufaaiuse $faminiage ErbraorAmahigiMOner gy |

S

POBQHI I €

ds-1ubbew

mmm&a&h&hm&h@&mlﬂg@d}m&q AfGrali{YIM1

.F)})all

ot |l A

$oﬂ%0tne

141097 NHA

: -t A

A Mg

ardy

non

’Vglv lgf?ﬁ\{u re 0

e, TX

Al In}ixge

JTTDIYR

A2 B vy &

mal i

ds to
k

S%f';

t - oo
47} on

Grjuidhy |

A Mﬁfhﬁ@h?fMaaqufé"mftammaé?Crmvre@pparnmaummect i of

P10 cou

pi-iuhgf t g

A Melbodlsfopsidhaghe Jfabrmagazcrhéai&x &@EEE&@(XMW) may |

el JO1,

1J02, 1J
nor mal t
14t ypi cal

noves par

conpl exi t
may still

pushAn ag
actuat or H

nmenbr ane
with the
causes t
conpl exi tfy

travel May
[pends wh

act uat or
act uat or
t her nal di

a3, 946, 39

differen

éom%5070

|il5 Ru-gurT

,Q%Ihgd 5f%n{l}£

L

D\ID a¥ay

AT

rcauor} Bgﬁrqmﬁ (I M1

LICT\.

]

bé St
a8PsaEs to

s f%7”ﬁ

Methois

LorMARUTRARSYS 51AN ImeeeGreatipndrppkied (MIThe act

ej ected

uat or

13:-he%%r i

A MBipd eiMaputhaire @Flamhage Cradibn Lphr0@ahs)y cati ¢

n

yogh74 2,

hslyuly |

A M%ﬁod éf%ﬁufgmrtpof%ﬁ'

RO A TN

7E)HJp—t

Byt
BB¥%L at |

IJI||d7DC|-

'1-1 a2 _hilg

A N’e?"a@l e

\JU'IUI LILJ

pfpcte

(]

s frraan ARparata (WM

j ection

f'nnhﬁnbrane

& the

bhiwEdhpl

/éMethyd Fdnifdavkeins IndgPareaion Agpaee@Mlg) push

a stiff

Phaﬁbeco

mBail-bhe

Mf)maﬁﬁm&'d@m%e é&a?lgniz\p

Rrdrus
YR V]

T C

hg act

nt act

%Mk‘TT

R

laVlallllal

LM

fh

DS

1508797 7

0d o Manufacy acture. : of A U“aﬁ?aé

AT Y

)

uat or

@MeTS Magvfagaire ofsu ke Creption Appamtus (HYER) er i N

rease

il Bdul-oh 4

aA Mathpd afOdanraduné &midag@méﬁoﬂﬁﬁa&mm?_ﬁ)e TEN S

BendThe

?ﬂ]u@@ﬁ rg

|A M?egmd oleraﬁﬁ'ac\{Lsg af ai\j i

b8xdTe T

sSL.onsg

AT

|\ >

R Yiead 1 ol st o' b e E e Anpazym@Wé)r to H

Jll I (.,Tld

Création

S TR

€S-

?P.ffprd

He
nti al

ave

B8e80stnsi

dhlul-Pi ez

A &lethod ofiManeRqPAAGTIad nak OCraatibRk gheradlDAM2E). Ther T

Al

OBUSK 0SS

13-ied D73

noul

A WloR0AeT mﬁrfg@lgpmgm ;T

anal

e#x O

WPP%’%

z)’ll OT 111

of act uat
1J24, 1J
around a
i nk noti

paddl e is

paddl e,

EBSOI 47

329

Ak

144 Weihﬁéa%

o Urtaa

Apufaciyreof ass kyaee CPAtABARPARBEENEE s Wi Ve I

191 123,
S

BR75E al A

1-60&7 o

& Methpdef Mehefacturt éfen heipd Oredibi Apperdis @ezpl i ng t

o the

ROSNGPI V

03-Jul-Thi S

SA Mthb ¥ Maﬁufﬁéﬁlr@ &Qh fnapb &k fibd Rﬁ)@gml (‘M\ﬁ@) ot

PR W_

e

.

FORIE ar

?185£ﬁ5'

A&

hoci é’fﬁan?

UL CTOJU
iy

aé‘éﬁ'f Han]

S PrERiRbADRyraps W1

0% 0 p.

tthe
b na

C~000

PB?ﬁbE““

L5

MsthpcofdrnefacTireofat fmeat GreatipsAppanuadliM3 oent ,

andCan

be used WPO9898hapes-sepivor
IJ325tralmnkgﬁs anﬂmgﬁe

CIUI escent

one direc

R(M}thd EMaBARRIreldf apﬂxlla@@@r@atlgﬂ Aﬁ)tmraﬁﬁi@ﬁn)[ OI 124

)

O e T e i

1t CCITT

REbaaiy (oY

3

1. IIU.I.

hend

)

t he
s in

I Q

PTRAT wh

J C I

% & %ct

ﬁ&ewd A Mpnpfactyreef@n fresk EredtionAppataws (id36) t he o

rops

ej ected b

pPO3es

JBPec-H47] 3

BM&O@&fQMﬁﬁctdrSonﬁlﬂﬁ@é Zr@aﬁilon R—ﬁb@ra@?@ﬂ@ﬂt hepower two

nozzl es. hpmh7ben

lﬁb&eﬁt '

RNRihb

P&ﬂan%r?&ﬂﬁimaﬁ@‘ reé’z‘f’dr?l}sfgp%r'z{:%s‘ §1'§

onoNL

i SReduce
sensitiv

act uat or s
i ncrease the effective travel Not

T:l,'de ST

P anmhi

ﬁ'f# E

A |"’}§§‘PC

CI Tl

$ad. Nat

t

Qf|'v|‘fd|‘fé°“5%?fd“ Image ‘Creation Apparatus (IJM39)

Pﬁéﬂbera

?hM@%Ec

1A FlethpgofMangfadiheofas tniat Okaticagaawaishear Can

readi 1y apprtrcapte to ot et

Fi shbeck USPnotion in the act SEBSTITURE SMER (RaiE 2 kex@e) ectric
act uat or smechani sns4, 584, 590Radi al The act uator squeezes an ink

Rel atively easy to fabricatehigh force requiredl197D Zoltan
USPconstrlctlonforC|ng I nk fron1a constrlcted nozzle 5|ngle nozzles from

reservoir,

Y

r -

S v NN N APMSNE

e~ rr "

acttrat

.

r (985



mC N D 5 Acoustic vibrationThe actuator vibrates at a hi gh~e actuator can
be physicallylLarge area required for efficientl1993 Hadi m oglu
etfrequengy.distant fromthe inkoperation at useful frequenciesal, EUP

550, 192AcSUR ¥ ¥oupl i ng and crosstal kl 993 Elrod et al, EBPTHY9b@0S4Eri ve
circuitry572,220Poor control of drop vol ume andpositionNoneln various ink
jet designs the actuatorNo noving partsW¥irious other tradeoffs are required

toSi | ver[ppogk, BRIGHEIARMelhOd of MRAETadld STk Alake CToNbT Rbrhad D) 72 anjd

Fore—et—a—6—0—H a—E—6—80—0-0— i
Il;lglzgf_éd PI AP L(\ H}i‘e}’bog 9?NaRlutgcﬁu_ge Qhapjmagq (yeation Apparatus (1JM42) 'S
refil | De8e¥Boht i ofiAev¥nt 4¢&iod efdieanfacuyes Bx bmpd Geet AperBus iaze) t ensijonAf t er

the actuapsoes is lenarsi 2 G Mettod aiMidnGlrOdT a® InBY &reahiby LpWaRPERAZTET TH

i nkjett i I H 1 t ore er-atofal—sipH-eH-{Sur f ace
Lonsi on oS 1 of altasal wibiiarsd Tt Matytacuire G1o% Tsee Eeain Aprergass OMASK! d ¢ dt ur n

sucks in airsmall conpared to actuatorlJO-1J07) 1J1O 1114t hrough the noul e
openi ng. The inkforcelJ16, 1J20, 1J22-1145surface tension at the nozzle
then exertsLong refill time usuallya small force restoring the neniscus to
adom nates the total m ni num area.repetition rateShutteredlnk to the noule
chanber is provided atH gh speedRequires conmmon i nk pressurel 108, 1J13)

1 J15, 11170scillating inka pressure that oscillates at tw ce thelLow
actuator energy, as theoscillatorlJ18, 1119, [J21pressuredrop ejection
frequency. When a drop isactuator need only open orMay not be suitable
forto be ejected, the shutter is opened for 3close the shutter, instead

of pi gnented i nkshalf cycles: drop ejection, actuatorejecting the ink
drop,return, and refill.Refill actuatorAfter the main actuator has ejected
aH gh speed, as the nozzle isRequires two i ndependentlJO09drop a second
(refill) actuator isactively refilledactuators per nozzl eenergized. The
refill actuator pushes inkinto the noule chanber. The refill actuator
returns slowy) to prevent itsreturn fromenptying the chanber
agai n. Positive inkThe ink is held a slight positive pressure. H gh refil
rate, therefore a highSurface spill nust be preventedSilverbrook, EP 0771
658 A2pressureAfter the irtk drop is ejected) the nozzledrop repetition
rate i sHi ghiy hydrophobic print headand rel ated patentchanber fills quickly
as surface tensionpossi bl esurfaces are requiredapplicationsand ink pressure
both operate to refill theAlternative for:noule. 1JOL-1J0?, 1JIO1J141J 16,
1120, 1J22-1J45 0 0~00p .. dnacC-~000 METf f OD OF RESTRI CTI NG
BACK- FLOW THROUGH INLET rn Hc N O a ~c~ Inlet

back-fl owDescri pti onAdvant agesDi sadvant agesExanpl esrestricti on met hodLong
i nl et channel The ink inlet channel to the nozzl eDesign sinplicityRestricts
refill rateThermal inkjetchanber is made | ong and rel ativel yOperati onal
sinplicityMay result in a relatively large chipPiezoel ectric inkjetnarrow,
relying on viscous drag toReduces crosstal kareal J42, 1J43reduce inlet
back-flow. Only partially effectivePositive inkThe ink is under a positive
pressure, soDrop selection and separati onRequires a nethod (such as a
nozzl e5i | ver brook, EP 0771 6S8pressurethat in the qui escent state sone of
t he i nkforces can be reducedri mor effective hydrophobi zing) A2 and rel ated
patentdrop already protrudes fromthe nozzle, Fast refill timeor both) to
prevent flooding ofapplications This reduces the pressure in the nozzl ethe
ej ection surface of the printPossible operation of the chanber which is
required to eject ahead.follow ng:certain volunme of ink. The reduction
inlJOL-1J07, 1J09- IJ1l2chanber pressure results in a reductionlJ14, |116)
)20, 1722,in ink pushed out through the inlet.1J23-1J34, 1J36-

| J411 J44Baffl eOne or nore baffles are placed in the~e refill rate is not as
restrictedDesi gn conpl exityHP Thermal Ink Jetinlet ink flow When the
actuator isas the long inlet nethod. May increase fabrication

conpl exi tyTektroni x pi ezoel ectricenergi zed, the rapid i nk novenment Reduces
crosstal k(e.g. Tektronix hot meltink jetcreates eddies which restrict the
fl owPi ezoel 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 devicesl ncreaspsifedy $HEETI(RN BEMO/ LRI tyinl et. I nelastic
def ormati on of polyner flapresults in creep over extended use O~o0 ~a 0 ,p
un VbnacC-~00000




Ui~~0 -~n~-JNOab5ilnlet filterAfilter is |ocated between the ink
i nl et Addi ti onal advantage of inkRestricts refill ratelJO4, 1J12, |J24,
| J27and t he nozzle chanber. The filter has afiltrationMay result in conplex

construct i BM°I8%S1 | 330nul titude of small holes or slots, | NnkC¥/AU982005490y be
fabricated withrestricting ink flow The filter alsono addi ti onal process
stepsrenpves particles which may bl ock ‘thienozzl e. Smal ! inletThe ink inlet
channel ¥BidSERPN0ZZ] eDesign sinplicityRestricts refill ratelJ02, 1J37,

| J44conpar ed puakh aeRdsenD@Ho@m&id pﬁ} ambd Al by, deﬁ‘m%/] sg/&{t]n t%rtlfgﬁxﬁ{vg%egdeﬁéfwéry systems
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andl JO9y F'EWLR”fe , closing off t he Tikkpri nt head operati

circuiti he mai n actuator isenergized. The inlet isThe nethod

avoi ds tlhe problemlof inletBack-flow problemis elimnatedRequires/careful
BO&hi ni zel|FOE9TI JO

design t Supph)@Bhodaj@Sprenat ¢) behi nd t heback-T1 ol by
arrangi rxgpztob:e i nk- p;wSJhi-g‘vgt h4$uﬂﬂgﬁgthmnpgﬁ3§§{d£@2)behl nd tnerJo7, 3+9, [J11,
e e s VDR o
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MEQQ Goan 1332, 1J331J34. 1J35,

113, 1J23ss 36,
1 3391 J40+ f theThe actuator and a wall of the inkSignificant
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headupon t he configuration of theI JOl 1 107,
nozzl e which boilsCan be readily controll ed andi nkj et noul elJ 14, |
In otherinitiated by digital

| 120,

| J22t he i nk,
| ogi cl 123-1125, 1J27-1J34situations,
.Vibrations to dislodge clogged nozzl es. Extra power toWere an actuator

clearing the nozzle.

| J0O-

| 111heat buil d-up at the

J 16,

it may cause sufficient1136-1J45

is

not normally drivenA sinple solution whereNot suitable where there is a

har dMay be used with:ink pushingto the limt of
clearingapplicablelimt to actuator
| J20act uat or may be assi sted by providing anl J23,
to the actuator..
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AcousticAn ultrasonic wave is applied to the inkA high nozzle clearing

capabi lityH gh i npl enentati on cost
| JI 7r esonancechanber.
al ready include anlJ 18,

1J 19,

if system JO8,
This wave is of an appropriatecan be achi eveddoes not
| J21anpl i tude and frequency to causeMay be

1313,

1 J15,

i npl emented at very | owacoustic actuatorsufficient force at the nozzle to
clearcost in systens which aﬂuasadych’scsﬁkggamezmnéwm easi est to achieve

i finclude acoustic actuatorsthe ultrasonic wave is at a resonantfrequency
of the ink cavity.Nozzle clearingA mcrofabricated plate is pushed
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~a0w'. bnacCo00O NOZZLE PLATE CONSTRUCTION a tn a O N _G- O Norile
pl at eDescri pti onAdvant agesDi sadvant agesExanpl esconstructi onEl ect r of or nedA
nozzle plate is separately fabricatedFabrication sinplicityH gh

t enper at url®e ¥M$5hr essuresHew ett Packard Ther mal ni ckel f r gra1el egigegbor ned
ni ckel , and bondedare required to bond nozzlelnkjetto the print head -

chi p. pl ateM ni num t hi ckness constrai ntsbrrfferenti al thernmal expansi onLaser
abl at ed aRImdian@gal nozzI e holes are abl ated by anNo masks requiredEach
hol e nust be |Fn%| vth yCalnon Bubbl e% etdrjlled polymerintense UV |l aser in
a nozzle plate, eﬁ’ffée“ BRIGT (MRY nG¥Tr B Hilgriiensd aspesalie qamera jsystem S Es those
Vol . i s t \doicutzH Inyheaiolpmnymrralsmnrbmmal podnysiperifd @b opantdhelk bpi&t-rerRRdel €
profil eSpeci al equi pnent required998 Exci mer Beanor pol ysul phoneis

possi bl eSlaw where there are nmanvApplications, pp. 76-83Equi pnent required
i s rel at | vausttdious anBginpPatnopzl es per print 1993i0sat anabe et al.) | ow
cost head}, PO8isie@®dMhy produce|thin burrs at exithol esSilicon nicro-
separ at e| no?¥Peerpl at e i sHi gh{ accuracy is attai nabl eTwo part construgti onK.

Bean, | Effeosbsansactizanrssachi mdmg@tgmgmemggangﬁgmﬂsﬂgbﬁ crystat ngq coston
El ectron ces, g] T CO AalTa 154 t+he IJI Ht—headRegui-+
preci si o PPy % Regg Aqeﬁf‘c”f‘g h’" 33% er. Nozzles may b; cl ogped
by1185- 111*’9’83&8hesi veRdees 1990\ Paxiskand detapd GRO4) USP 4, 899) 181 ass

capi | | ar iresfB7ne gl asDecapi | | amgeSrearoeNdﬁ@dM%debﬁFEN@(lﬁmenSI ve equl ent Very
smal | nofph&sSt ZeS AR id7 0 Zat ass—tubt-Ag—Thi-s—AEt hod
has been1 -s%\?l%q_ul la %#??: rexg lrﬂ% P)r%duﬁ?dn%M%SI ndivi d“aiﬂ nOUl eS) but

i sSi npl e|[T8%%ake s ’ﬁ *&%hozz “é§F\I8feat§’ﬂW@EF g Arreeagrs IBF®duct i ondi ffichlt to
use for BEPSTanuUf ggtler-Phg ofipsge Nteatheaisoddnt Rpshaganys of nozzles |’ ~~~i

cn u. O { omD\qurbagﬁoq Iy G NN O a3 vonotithte] The
nozzl e pm ¢ D-MC?’T?’MCHIOJ('L&IBI)W =YalVi [41 Ltm R

UUUUUUU ) Requires
sacrifi c'@oﬁléavgr ?2?5? E.TI v e YPTIREE Propessig Mathod s ARpasaitstURE® mi cr o- usi ng
st andar d |R#P&r depo:sll?tl?regfﬂ\/bno A Bevicednd ¢ehoz@R1e) pl ate to form theand rEl at ed
pat ent magdpogred usi 1gtn@e.brn| qumevj}pmdlb,@%@(rn@”?t ched tn thetow tostmogzl e
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chanber a I catTom I~ L t frt pH-at-e—usiH it hogrpphy
andExi st Hrﬂzé?;r nr‘nczlgclvj 9Ji ey Qefx ??’g@g} %’\?) be fraaqi | e to thelJO1,|1J02,

| 104, |JPP§§ﬁaocess«H§&eemrLg [AoRryiad dhd MRthod QRIBY, | J 18, 11201122, 112f, 1127,
13281 129)prbds80, | 1B},Det-3B21 lﬁevic;MMe{hW@z@ 13 /|158 TTI39, 1407 11411 142,

ad -aotech o

| 143 | 1 \Y/ Oi I [ n T]eu 1UZ I O (1 Uul FCU CC oTrT ut G"r nHI gh
accur acy Lealon +mr9£279°?2£ o AIS"" ﬁw‘ ‘L@I‘ X 1105, 1106, 1107throhgh

subst r at et he wafer. Nozzle charrbers are etched inMnolithicRequires a
suppor t ©rd T@8noldgik09, 1J10, 1113the front of the wafer, and the wafer

i sLow costl|J 1 J 19t ned. fromth back side. Nozzles
areNo differ eﬁ?hg ‘Itg):l('p‘? gﬁ‘é%‘c’?ﬁ%ﬂ‘l‘““ﬂ% Q’Tellﬁgza“?"l%d ?ﬁ?iﬂ’é‘ﬁcé‘dsy?“’r‘f‘ fu5k 2t
stop | ayéfesensd H‘d’?zf‘i"@wﬁﬂ AvEviar odenterhousifvaies iepmatdtiety koNeferozz| es to
becone cl0g T T ot—drop—posttonR-eeh—399—Seki-ya—ef al
USPel i m 1at§'§;“ o ;k:'lgaébgte rely, to preventac&fratelys, 4l 2, 413nozFI e
cl oggi ng Thﬁ;ﬁﬁ,e,l nc ude t herjmal Crosstal k probl ens1993 Hadi m ogI u etfal
EUPbubbl ¢-gpchani-st el ?M t5t-+-6—+-ens5S0,—-92nechani snel993 Flrod et al
EUP572, 2887 BughEachSHH3E o) (e Srocqssing Methof ardftpparmsiDefRe duced

manuf act (AFRFADr op f if 16iMeg-981i rélathmncssmg M8 aid Appdrdd DR a paddl e npves
There is noconplexi Tyl o W CKI ng. hodr € ptate. vorotithicNozz-e—st+++t
i nsteadThe elim nation of nozzle holes andNo nozzles to becone

cl oggedDi fficult to control drop positioni989 Saito et al USPof

i ndi vi duaimﬂal_aﬂlemm by a slit enconpassi ngaccuratel y4, 799, 068nozzl esmany
actuator posit robl enscl o i ncreases
or osat al k. due o e B S Aa ok eRBh A o R o ig g
DROP E, f EETYESS THesR e a{qucebq_dwlthe_ foljowjing A.ugralpqn@rowsmna] patent specifications incorporated here by

Ej ecti oansxrefemdeonAdvant agesDi sadvant agesExanpl esdi recti onEdgel nk flow is
al ong the surface of the chip, Sinple constructionNozzles limted to
edgeCanon Bubbl ej et 1979 Endo et al (" edge shooter')~d ~~ drops are ejected
fromthe chipNo silicon etching requiredH gh resolution is difficultGCB
patent 2,007, 162edge. Good heat sinking via substrateFast color printing
requi resXerox heater-in-pit 1990Mechanically strongone print head per

col orHawki ns et al iJSP 4,899, 181Ease of chi p handi ngTone-j et Surfacel nk
flowis along the surface of the chip, No bulk silicon etching

requi redMaxi numink flow i sk@%t@?@@ﬁﬁﬂkglggé)l(@&ﬁ and ink drops are
ejected fromthe chipSilicon can make an effectiveseverely restrictedVaught
et al USP 4,490, 728)




( roof shootersurface, no
11, 1J 12, 1J20Mechani cal
chi p,

rmal to the plane of the chip. heat sinklJO
strengt hl J22Through chip,Ink flowis thro

2) 13J
ugh the

and inklligh ink fl owRequires bulk silicon etchingSilverbrook, EP
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pagewi dth printrel ated patent applications( up shooter')of the chip. H gh
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1129US 1329 Thermoelastic Bend Actuator Ink Jet Printer

1J30US 1330 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer
H31US 1131 Bend Actuator Direct Ink Supply Ink Jet Printer

1132US 1J32 A High Young's Modulus Thermoelastic Ink Jet Printer

[J33Us 1333 Thermally actuated siotted chamber wall ink jet printer

1134US 1J34 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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Tables of Drop-on-Demand Inkjets

Eleven mmportant characteristics of the fundamental operation of individual inkjet nozzles have been
identified. These characteristics are largely orthogonal, and so can be elucidated as an eleven dimenstonal matrix.
Most of the eleven exes of this matrix include entries developed by the present assignee.

The following tables form the axes of an eleven dimensional table of inkjet types.

Actuator mechanism (18 types)

Basic operation mode (7 types)

Auxiliary mechanism (8 types)

Actuator amplification or modification method (17 types)

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 15 clearly impractical to elucidate all of the possible configurations. Instead.
certain inkjet types have been investigated in detail. These are designated 1JO1 to 1J45 above.

Other inkjet configurations can readily be derived from these 45 examples by substituting alternative
configurations along one or more of the 11 axes. Most of the 1J01 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 listed 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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cyclically attract a paddle, which pushes
on the ink. A small actuator moves a
catch, which selectively prevents the

A pulsed magnetic field is used to
paddle from moving.

current carrying wire is used to move the

magnetic field. The Lorenz force in a
actuator.

A magnetic field is used to accelerate
selected drops of magnetic ink towards
The print head is placed in a constant

the print medium.

magnetic
magnetic

Pulsed magnetic

Direct
field

field
Cross
field
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2. A camera as claimed in claim 1 further comprising a cutting unit which traverses
said print media so that, after printing of an image on said print media that part of the
print media containing the image can be separated from a remainder of the print
media.

3. A camera as claimed in claim 2 wherein said cutting unit is mounted on said platten
unit.

4. A camera as claimed in claim 1 wherein said platten unit includes a print head
recapping unit for capping said print head when not in use.

5. A camera as claimed in claim 1 further comprising a plurality of pinch rollers for
decurling said print media.

6. A recyclable, one-time use, instant printing, digital camera comprising:

a chassis;

an image sensing means supported on said chassis for sensing an image;

a pagewidth print head supported o said chassis for printing said sensed image;

an ink supply unit arranged on the chassis, the unit containing a replenishable ink
supply means for supplying ink to the print head; and

a replaceable supply of print media releasably carried on the chassis, the print media
being fed past the print head in use, to enable said sensed image to be printed on the
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13. A camera as claimed in claim 10 in which the guide means includes a capping
means for capping the print head when said print head is not in use.

14. A camera as claimed in claim 10 which includes a power supply means, the power
supply means being replaceable and being housed within the print roll for rendering
the camera compact.

15. A camera as claimed in claim 6 which includes a camera body which is of a
recyclable material.



