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Appl i cant has devel oped print head agsenblies that are cgggt@”%@ﬁ“
generating inmages having a resolution of up to 1600 dpi. Furthernore, the
print head assenblies that 10 the Applicant has devel oped are of a
relatively small size, allowing themto be incorporated into a

caner a- base ' @{fﬁn W R mg@gé gl;aﬁ‘ t Application No.
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Pat ent Application No. 09/113,053. The relatively small size has been

Iargelﬁtje resul.t of the devel opnment of an 15 ink jet print head that is
t he sulfjlEED QF TIHERNVENTAGN i cation No. 09/425,419. The ink jet print head
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directly engageable wi't in a1 aptop or notebook conputer.
This conpact portable printer is the subject matter of the above referenced

US Pat ent lication No 09/43 . 20 The Applicant has identified that
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card, a %0 ITEC?I a 'supply being receivable in the carrier;
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Details of such a print head assembly can be found in US Patent Application No.
09/113,053. The relatively small size has been largely the result of the development of an
15  inkjet print head that is the subject of US Patent Application No. 09/425,419.

The ink jet print head has allowed the Applicant to develop a compact portable

printer that is directly engageable with a PCMCIA slot in a laptop or notebook computer.
This compact portable priﬁter is the subject matter of the above referenced US Patent
Application No 09/436,509. _

20 The Applicant has identified that it would be highly desirable to provide an image
recordal and generation assembly or apparatus that is capable of generating the high-
resolution images mentioned above and yet is of a size that is comparable to pockgt sized

cameras that are presently available.

25 SUMMARY OF THE INVENTION
According to the invention, there is provideci an apparatus for recording and
generating images, the apparatus comprising
a printing unit that comprises
a catrier that is dimensioned to approximate a PCMCIA memory card, a
30 media supply being receivable in the carrier;
a page width print head assembly that is mounted in the carrier to print

images on the media, the page width print head assembly including at least one print



a page width print head assenbly that is nounted in the carrier ©g RiHu¥ry 2006
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one pri nwgs/eigmiary 2006 WO 03/ 018321 2 PCT/ AU02/ 01051 h%q‘hflfﬂz%lﬁ]d a
suitable printing mcroprocessor thatais configured to contro oper ati on

of the print head chip; an ink supply nechanismthat is operatively

arranged with respect to the print head assenbly to supply the print head
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to feed nedia to and from the print head chip; and an inmage recordal
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devi ce that ﬂrﬁﬂ;ﬁ@édMs%ﬁ@@@uﬁﬁ?%ﬂth@ﬁ&s&@ﬂww_ to be
generated; and an i nage-sensing m croprocessor that is posjtioned in the
houSing and is opuedrfoed pechanisnypesitiuned in Serasierto feadanedintpanddramng
device to cqptraol, operation, 15 of the inmage sensing device; wherein both
the printin %Hthée%gcﬁyeaP%ge recordal apparatus have conpl enentary

rel easabl e d@tiﬁla%@mmhﬁpmmtcéﬂ@ﬁegage sensing m croprocessor can
communi cate inmage data to the printing mcroprocessor of the prinfing
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to be generated; and

an image sensing microprocessor that is positioned in the housing and is
opéra.tively arranged with respect to the image sensing device to control operation

15 of the image sensing device;
wherein

both the printing unit and the image recordal apparatus have complementary
releasable data connectors so that the image sensing microprocessor can communicate
image data to the printing microprocessor of the printing unit.

20 The invention is now described, by way of example, with reference to the
accomﬁanying drawings. It is to be noted that the following specific description is for the
purposes of illustrating a particular embodiment of the invention and the manner in which it
is to be performed and is not intended to limit the broad scope of the preceding summary.

25 BRIEF PESCRIPTION OF THE DRAWINGS
In the drawings, .

Figure 1 shows a three dimensional view of a printing unit of an apparatus, in accordance

with the invention, for recording and generating images; |

Figure 2 shows a partially exploded view of a print media cartridge of the printing unit of
30 Figurel;

Figure 3 shows an exploded view of the printing unit of Figure 1;

Figure 4 shows a partly cut away view of a print head of the printing unit of Figure 1;



I'n thé drawi ngs, Figure 1 shows a three dimensional view of a priggtjdiiidr}iZ006
of an apparatus, in accordance wth the invention, for recording and
gener at iyag o5 fBg9es. Figure 2 shows a partially exploded vi f | nt

medi a cartr?dge of the printing unit;of 30 Figure 1; Fi gg&g&yogfﬁg‘\% an
expl oded view of the printing unit of Figure 1; Figure 4 shows a partly cut
away view of a print head of the printing unit of Figure 1; 25 January 2006
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of some of the conponents; and Figure 11 shaows a h tjc.pl.ock diagram
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DETAI LED DE§§§LPTI ON OF THE DRAW NGS I n the drawi ngs, reference nuneral 10
genera??%ﬁr% ¢tates an apparatus, in accordance with the invention, for

r ecor dFpgredshaanefaitivigy ofthpepparites offigura s Lindieting thapnsition girsome ofg uni t
12. The printing unit 12 has a carrier 14 that is dinmensioned so that the
pri ntiWQCGmPPD sis simlar in size to a PCMCIA nenory 20 card. In

PR | Ci;igﬁa_fesm BSwR' gk 08w BF the dpdrains bf Figte 3 Alss irticatidgh&EddHidn by pe I

card

some of the components; and
Figure 11 shows a schematic block diagram indicating the various components of the

apparatus of Figure 5.

15 DETAILED DESCRIPTION OF THE DRAWINGS
In the drawings, reference numeral 10 generally indicates an apparatus, in
accordance with the invention, for recording and generating images.
The apparatus 10 includes a printing unit 12. The printing unit 12 has a carrier 14
that is dimensioned so that the printing unit 12 is similar in size to a PCMCIA memory

20 card. Inpartioular, the printing unit 12 is similar in size to a PCMCIA type Il card. Asis
known, PCMCIA is an acronym for Personal Computer Memory Card International
Association that sets parameters for I;C cards having various sizes. The PCMCIA. type I
card has a typical size of approximately 86 mm in length, approximately 54 mm in width
and approximately 11 mm in thickness.

25 The carrier 14 includes an elongate, substantially rectangular support structure 16.
The support structure 16 includes a body poriion 18 with a tray 20 positioned at one end of
the body portion 18 and a PCMCIA-type connector 22 positioned at an opposed end of the
body portion 18. A print head assembly 24 is mounted on the tray 20. The print head
assembly 24 includes a print head 26 that is positioned to span 2 printing region indicated

30  generally at 28. The print head assembly 24 is shown in some detail in Figure 4. The print
head 26 includes at least one print head chip 27 that is the product of an integrated circuit
fabrication technique. Furthermore, each print head chip is described in the above
referenced US Patent Application No. 09/425,419.
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storag annel 35. As can be seen in Fi ?u._r,e_4, .the ink storage and feed
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provided in the above referenced US Patent Application No. 09/113,053.

The print head assembly 24 further includes a motor 34 that is drivingly connected
to a gearbox 36. Operation of the motor 34 and thus the gearbox 36 is also controlled by
the micrbprocessor 32. A primary feed roller 38 is positioned on an infeed side of the

20  printing region 28 and is connected to the gearbox 36 to be driven by the gearbox 36. A
secondary feed roller 40 is positioned on an outfeed side of the printing region 28.

The support structure 16 includes a base member 42. The base member 42 includes
a feed plate 44 that has a pair of opposed side clips 46 and a front clip 48 posiﬁgned
thereon. The side clips 46 serve to engage side walls 50 of the body portion 18 and a front

25  side 52 of the tray 20. ‘ ,
A pair of spaced retaining clips 54 are positioned on a rear side 56 of the feed plate

=

44 to engage complementary formations 58 defined on each side of the PCMCIA-type
connector 22. '
| The printing unit 12 includes a cover member 60 that is mountable over the print
30  head assembly 24 to protect the print head assembly 24.
A media suppiy cartridge in the form of a paper sheet cartridge 62 is mountable on
the body portion 18. A supply 64 of paper sheets, one of which is indicated at 66, is
receivable in the cartridge 62. The cartridge 62 includes a backing plate 68 against which



The p+“i nt head assembly 24 includes control circuitry in the formsjaguary 2006
m croprocessor 32, nounted on the tray 20. Details of a suitable
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No. 09/113,053. The print head assentyy 24 further incl oSS 3t 0
is drivingly connected to a gearbox 36. Operation of the notor 34 and thus
the gearbox 36 is also controlled by the mcroprocessor 32. A primary feed
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68. The retaining clip 84 is configured to retain the paper supply 64 in
the ca®4 isidsepn gpto ke priatingregion 8§ The pxr RRber vl and e t?as@%o 19895°% he

P51 fne an outfeed slot 89 from which printed sheets are fed.
The various components of the printing unit 12 are indicated schematically in
Figure 11. As can be seen, the PCMCIA-type connector 22 is connected to the
microprocessor 32 with a suitable data bus indicated at 90. The data bus 90 also serves to

connect the microprocessor 32 to the print head 26. Thus, image data received by the
20 PCMCIA-type connector 22 can be communicated to the microprocessor 32 which can then
contro! operation of the print head 26 to generate an image on the paper sheet 66.

' The apparatus 10 further includes an image recordal apparatus 92. The image
recordal apparatus 92 includes a housing in the form of a sleeve 94 in which the printing
unit 12 is received up to the cover member 60. As can be seen in the drawings, this means

25  that approximately two thirds of the printing unit 12 is received in the sleeve 94. Further,
the cover member 60 and its respective portion of the feed plate 44 is dimensioned to
correspond, transversely, with transverse dimensions of the sieeve 94. It follows, therefore,
that the apparatus 10 has overall dimensions that are in the region of one third larger than a
type III PCMCA-type card. It will readily be appreciated that an article of this size can

30  easily be carried in a pocket of a garment.

The image recordal apparatus 92 has a viewfinder 96 positioned thereon. The
viewfinder 96 includes an eyepiece 98 through which a viewer can target an image to be
recorded. A camera lens 100 is positioned proximate the viewfinder 96 and is configured
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be printed.

Details of the operation of the image recordal apparatus are set out further in US
Application No. 09/113,053, incorporated above. It follows that further details of the
operation of the image recordal apparatus will not be described in this specification.

20 The image recordal apparatus 92 includes a complementary PCMCIA-type
connector 112 that is positioned in the sleeve 94 to engage the PCMCIA-type connector 22
when the printing unit 12 is. inserted into the image recordal apparatus 92.
. The data bus 106 also serves to connect the microprocessor 104 and the memory
storage device 108 to the complementary PCMCIA-type connector 112 so that data relating
25 to the captured image can be sent to the microprocessor 32 of the printing unit 12.

Both the printing unit 12 and the image recordal apparatus 92 include a PCMCIA
connector interface 124 to control the transfer of data across the PCMCIA-type connectors
22,112,

A battery indicated at 114 received within the sleeve 94 provides energy for the

30 operation of the various components of the apparatus 10. A battery cover 116 is provided
to secure the battery 114 in the sleeve 94. Opposed minor side walls 122 of the siceve 94
have guide formations 118 defined therein. The side walls 50 of the body portion 18 are
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The canera lens 100 is positioned in front of a CMOS-based i mage sensing
device t j his exanple, is in the form of an active pixel sensor

102. ThéwggPFg%n%ixel sensor 102 is cgnnected to a nicrop?ﬁgzygﬁpl@ﬁA with

a suitable 5 data bus 106. The interaction of these conponents can readily
be seen in Figure 11. The data bus 106 al so serves to connect the active
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m croprocessor 32. The m croprocessor 32 actuates operation of 15 the
print heemoryssshiiThis Bds heearperdeived bytthhApplicans tafess sigaifirantadvaaiege based
recorded jmage.can .be printed. Details of the operation of the inmge

recor d&n ! %B%Pﬁ ofp d%%?uﬁameﬁV§her in US Application No. 09/113, 053,

i ncorporated above. It follows that further details of the operation of
the i mage recordal apparatus will not be described in this specification.
20 The image recordal apparatus 92 includes a conplenentary PCMCl A-type
connector 112 that is positioned in the sleeve 94 to engage the PCMCl A-type
connector 22 when the printing unit 12 is inserted into the inage recordal
apparatus 92. The data bus 106 al so serves to connect the m croprocessor
104 and the nmenmory storage device 108 to the conplenentary PCMCI A-type
connector 112 so that data relating 25 to the captured i nage can be sent
to the mcroprocessor 32 of the printing unit 12. Both the printing unit 12
and the image recordal apparatus 92 include a PCMCIA connector interface
124 to control the transfer of data across the PCMCI A-type connectors
22,112. A baftery indicated at 114 received within the sleeve 94 provides
energy for the




30 operation of the various conponents of the apparatus 10. A babbefan Y2006
116 is provided to secure the battery 114 in the sleeve 94. Opposed m nor
side walls 122 of the sleeve 94 have guide fornmations 118 defined therein.
The side walls 50 of the body portion g8 are 25 January 2006 WD 03/018321 7
PCT/ AU02/ 01051 slideably received in respective guide formations 118 to
facilitate interconnection of the printing unit 12 and the inmage recordal
appar at us JAIMSBe Applicant believes that the invention provides a neans
whereby a conpact image recordal device or canera incorporating a printer
can be achieved. In particular, the 5 device is only between approxi mtely
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head chip and I A4, N L 1 - - [ ed to

Contr ol oper at | ISP REme i hbpEeE NP BAACRAT BsckbRl i BRI G 20 ement

[ 'ntC|hUdi n% an : ke gﬁrgtrlmgécﬁpdmitiﬁsdita‘tﬁe ptirtttﬁngmidrdqﬁgce%ssorglmtzii ctintflﬁgamdrtun:_ cg_ti on
Wi a channelin ruct.ure e | orage and feed structure including
a pair of outefTHKk °PEE ?%Bf%PEHHQ%dF?EIHs of rows of ink storage channels,

the channeling strugh wieditmshich AareR@ht in@f:0#n@%R ink storage and feed
structure that is in fluid communication with a channeling structure, the ink
storage and feed structure including a pair of outer ink reservoirs and a pair of
rows of ink storage channels, the channeling structure including a pair of rows
of feed channels, each feed channel being in fluid communication with a
storage channel and at least one nozzle of the printhead chip so that ink can be
fed from the outer ink reservoirs to a nozzle arrangement of the print head
chip, wherein at least some of the storage channels and the feed channels have
progressively decreasing cross-section towards the printhead chip; and
a media feed mechanism positioned in the carrier to feed media to and
from the print head chip;
and
an image recordal apparatus, configured for releasable engagement with the printing
unit, the apparatus comprising
a housing in which the carrier is received, the housing being
dimensioned to define a sleeve for the carrier so that at least half the carrier is
received in the housing;
an image sensing device that is positioned on the housing to sense an
image to be generated;
an image sensing microprocessor that is positioned in the housing and
1s operatively arranged with respect to the image sensing device to control

operation of the image sensing device;
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st orage channel and at | east one nozzle of the printhead chip so that iﬁ¥

can be fed fromthe outer ink reservoirs o a nozzl e arrangenent of the
print head chip, wherein at |east song of the storage channels and the
feed channel s have progressively decreasing cross-section towards the
printhead chip; and a nedia feed nmechanismpositioned in the carrier to
f eed medi ahereimand fromthe print head chip; and an inmage recordal

apparatus, conti ed .for rel easabl e enga nt wwth the printin unit,
Che appar at us. COIHPF ErRGM L RLEET RS aS R et deus o8Pl Benfleg " he
housi ng bedlagabididaRN®nAAREks &6 i tidithage §ér@ﬁ1§%iﬁ:fﬁ'pr&&§so@ ik L@hmSRich@at at
| east half the carrier is received in the housing; an inmage sensing device

that is pdupgddniet bapfindnhBiBPPIgcessouribepmriing ynlge t o be generated; an
i mage sensing m croprocessor that is positioned in the housing and is
operatively arranged with respect to the inmage sensing device to control

oper ati on2of t i ippagensseridingd deshize], il whlcbacymied A hRicd anbiohgits, bot h
the printing unit and the inmage recordalﬁggparatus have conpl enentary

r el easabl SURFEAONalY FRsEMEIAE sSWpOFtELCturR Withdge Pagekidiypintbeabrsesblor can
conmuni ca i E L0t ] printing
unit. 2. %ﬁdg%gggg% S ggagwgﬁﬁgﬂhgﬁkgﬁgygk%&Qgﬁ%&ﬁ?@ﬁﬁgﬁ%mﬁg§¥ier i ncl udes
an el ongaseyctusulnd tlanmiedih fgedrmedhanigol wingprppomed steedlintethewnd poitioa page

wi dt h printdhead.assenb%¥kf%€d the ink supply nechani sm bei ng nounted on an
end porti 8A¢ BFCRHBRIG RGP O ta¢ SHPPPHSEYLHEF t he nedia feed nechani sm bei ng
positioned internediate the end portion and a renmining portion of the

support structure.
An apparatus as claimed in claim 2, in which the carrier includes a media

cartridge that is relcasably mounted on said remaining portion of the support
structure,

4. An apparatus as claimed in claim 3, in which the media cartridge is configured

to hold sheets of media.

5. An apparatus as claimed in claim 4, in which the media feed mechanism is in
the form of a roller feed mechanism that is configured to be engageable with a lower
most sheet of media in the cartridge when the cartridge is positioned on the support

structure,

6. An apparatus as claimed in claim 1, in which the printing unit includes a data
bus connected across the complementary data connector of the printing unit, the

printing microprocessor, the print head assembly and the media feed mechanism.

7. An apparatus as claimed in claim 1, in which the image sensing device is in

the form of a CMOS device that defines an active pixel sensor.

8. An apparatus as claimed in claim 1, in which the image recordal apparatus

includes a data bus connected across the image sensing device, the image sensing
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nmedia cartridge that is rel easably nounted on said renai ning portion of
the support structure. 4. An apparatus as,clained in claim3, in which the
media cartridge is configured to hol dgsheets of nedia. 5. An apparatus as
claimed in claim4, in which the nedia feed nechanismis in the formof a
roller feed mechanismthat is configured to be engageable with a | ower

nmost sheetmiofoprasdisar amd thh eomplenrentige dath eoniteoter ofitherimdgerdcerdabsi t i oned on
the support structure. 6. An apparatus as clainmed in claim1, in which the
printing dRP¥*Picl udes a data bus connected across the conpl enentary data
connector of the printing unit, the printing mcroprocessor, the print
head assenbly and the nedia feed nechanism 7. An apparatus as clainmed in
claim1, Pn whiddhppa@tyshsgleised s dgngbun gdighsthi datatchendgetmsrobthe am@pdOS devi ce

t hat defi i i xel _.sensor. 1. An r at ined in claim1,
in which ? ?e%%’“fmn% ea&étég%rfd a?%‘%@% lél{lh%r% bf)ﬁlclpsgée)gmg Oﬁt@ﬁg%g‘ép&nnect ed across
t he | mage cemfestong devi ce, the i mage sensing 25 January 2006 10 O

m croprocessor and the conpl enentary data connector of the inmage recordal
apparatus. 9. An apparatus as clained in claim1l, in which the data

connectors of the image recordal apparatus and the printing unit are both
in the formof PCMClI A-type connectors.



