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permanent printed record of what has been viewed could be nade, 15
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syst gns PPt At HsTigkating to the present invention are di scI osed in
the fol WI co- pendi n applications filed by the applicant alsm gnee
of the prese |fﬂ\92¥%|u8ﬁn@PFFJH‘GP%%S?RCFWV%T“H& ‘H]é“barg%ée@?f’fa%f‘p‘b‘wt&’a? iPGA: 20
AP39 AP43gitPdd, fbid farthitidy, AR 8escopPASind RDRteARpin®dP52 AP53 AP55 AP58 AP60
AP61 AP62 AP63 AP64 AP65 AP66 AP67 AP68 AP69 AP70 25 AP71 AP77 AP78 AP79
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35 DISCLOSURE OF THE INVENTION
In accordance with the invention, there is provided a telescope having a built-in printer for printing a
graphic image corresponding to an optical image received optically by the telescope.
Preferably, the telescope includes an image sensor for sensing the optical image and converting it to

image data, and a print engine controller for receiving the image data and controlling a printhead to print the
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i mage data, and a print engine controller for receiving the i mage data and
controlling a printhead to print the 2 WO 03/089976 PCT/ AU03/ 00161 graphic
dat a basewowmn/ostes i mage data. In a preferred enbodi nent, Prhe/Awbesicope
includes: a mcro-control circuit operatively connected to the print engine
controller to control a notor driver for print nedia transportation; and 5
a notor driver for operating a guillotine notor to sever a printed i mge
from a popliedtaphsepen tht imgeedlat. Preferably, the tel escope includes imge

menory assock@gﬁgery@dgllﬂbgdﬂeenp%rgescg&ghdmescontroI ler. It is also preferred
that the tel escope fé{ t her 1 ncl ude |g§1%ﬁlenh ncerrent ircuitr

for,.
enhanci ng t héml‘ir‘?r‘éPé‘E dé’i‘f“ér BFRBPY £F55 TR BrE ErE ‘BF’VO gt %P‘it?{tdﬁeeéd is a
pagew difdt pgitimedilnea@sportativel; amdr e preferably is an inkjet printhead. 10 In a
preferred emp 9910% fo A@@r ga@mﬁ&mg B%nge%ee pHﬁtE&haMolﬁ?&%mldedm

conprising first Sub- asse ies, the first sub-ass

i ncor por at i ngre&reblynike ?5%??1?9(%“%148? igpge ﬁ{emﬁ‘ﬁdis%lateéh”d‘hflﬁ@“%té%‘}?d°”§ﬂﬁe assenbl y
i ncor por at i N iGal§rprétére @t the Rlestoferi@ther ifichdle irvagrpnhideemdnediesicpfocenhncingdes a

| ongi t“d&m”‘fé"atab%%%ot hr ough whi ch passes at |east sone of the optical path
of Irght & £he el escope, and a slot extending along the body

t hr ough V\/m cﬁfefelfﬂbl}’gﬂlap‘mﬂ@ad iy Hpagerigflepringhead, pndiogs preferabiin ateigkict prpthead

par HOCUl arly g ﬁéfe&éd%dlb&ma@d Itﬁmﬂﬁter dcthaesrarphﬂtteegmd d%hlﬁl@leﬁnpﬁhmﬁg)ﬁtﬁt&ﬁd afonpr i nt

nmedi a, nfr red. s i a_noves._.in hat is
gener al | ea,l th%gggfub aﬁsembl mco mz a% 6‘% sourge r%trrineh ér d%%ﬁlﬁ srg

DESCRI Pﬁ$smlﬁcomdﬁtlmﬁhﬂd% 20 A preferred and exenpl ary enbodi nent of the
i nvention wilg, ﬁ%éa%rdeﬁsrelen MMy ar1§1fg&rdﬁ1@na%d>tteoagﬁevhlcageemaayﬂs&ﬂe of

drawi ngs, in vvhr C ure nsi o Vi ew of
engi ne, GeRBtgRAtgt E@’r‘rﬁ“geﬁ‘%?‘g te e?foﬁec@gradlﬁ e&‘@n‘gﬁ‘gt ne 'thﬁgc’ad? HoEE: V5 teﬁlﬁgﬁ’h‘f: e 2
shous axmztgeeemdsentesrpsnsemal expl oded view of the print engine; 25 Figure 3

shows a threg, %Gﬁhﬁﬁé}&e\r leMSafent RS ﬂlt:lu&’éag k&?ce\%gpmt ﬁedraermﬂ@mdeucﬂr i nt
cartri dgl?e? used rint engine renmpved; Fig t hr ee

di mensi diaibe Pringmpdiazpesss B e Pr%@a%rhrtmge’éﬁﬁﬁlrﬁféﬂww PGS ﬁfrq‘erﬁ"dyc"gsfhﬁp?ﬂae shown

in dotted lines; Figure 5 shows a three dinensional, sectional view of the

print e g three di rrensi onal , expl oded view of a
print he%%!lsuf)- asserr(%\lrlbﬁT?Et e pri nt engi ne; gure 7 shows a artl¥h’S
cut ay vi ewAdteferred qumewn@@was%tbwrewmm%m“ébesle@ﬁkﬁwtareéf‘éeﬁts | end

vi ew of agohﬁpagplhgurm% wswhrmssenbly with a capping nmechanismin a capping
position; Fi g%ure 9, sho b asse

re 1showsat Cf dlmenglrt)napw heog g p1|1_-n en. 1ne m%il cel\%ponenEs in-ac o?%g%f%‘gl}[hh ree

mechani smin’i uncapped position an explo
di mensi e‘walivemoew of an air supply arrangerrent of the print engine;

Figure 2 shows a three dimensional, exploded view of the print engine;

r->

25 Figure 3 shows a three dimensional view of the print engine with a removable print cartridge used
with the print engine removed,
Figure 4 shows a three dimensional, rear view of the print engine with the print cartridge shown in
dotted lines;
Figure 5 shows a three dimensional, sectional view of the print engine;
30 Figure 6 shows a three dimensional, exploded view of a printhead sub-assembly of the print engine;
Figure 7 shows a partly cutaway view of the printhead sub-assembly;
Figure 8 shows a sectional end view of the printhead sub-assembly with a capping mechanism in a
capping position;
Figure 9 shows the printhead sub-assembly with the capping mechanism in its uncapped position;
35 Figure 10 shows an exploded, three dimensional view of an air supply arrangement of the print
engine;
Figure 11 is a schematic block diagram of components incorporated into a telescope having a built-in
printer; and

Figure 12 is a schematic perspective view of a telescope having an in-built printer.
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Figure 11 is a schematic bl ock di agram of conponents incorporated into a
tel escope having a built-in printer; and Figure 12 is a schematic

per spect iwe miogsa7e©f a tel escope having an in-built printePCTAUNMOOSL 089976
PCT/ AU03/ 00161 DESCRI PTI ON OF THE PREFERRED EMBODI MENT In Figures 1 to 10
of the acconpanying drawi ngs, reference nuneral 500 generally designates a
print engine, in accordance with the invention. The print engine 500

i ncludes a print engine assenbly 502 on which 5 a print roll cartridge 504

i S renovaiRcrrTNbARHE PREFFRRED ERiBODBNENT dge 504 is described in gr eat er

detail in our_c¢o-pendi plications enti ed ‘A .(docket
nurber CA02) TBEE R 1R Gty B a ma Cpenf tphad Sprid
| nt er natengineain aRatdemt witi\pp Inventidni The pnntwmreﬁmrﬂd&immwms%lasamdly PCTYnAURE 00742

respect |a\{)e}1%0n éaﬁﬁdg%%ﬂ;@f&ln%va@l@zm%}lta%ﬂ are specifically incorporat ed her ein
by cross reference. pfint engine assenbly 502 conpri ses

sub- assenbl y BB ﬁﬂ‘”&gessgé Eﬁ‘ffcnbﬁﬁl fPgepEgtat fppur %ﬁ%ragphs@ens erpiifle Kbl
sub- ass anhtigee’S@ecketmahbed €402 arcllias Bk Sarbiife” (doblet mirhesiA4)TFildl achrpricaPatentf | r st

mol di ng V. j ply
Channel < BT b oDy miuBRy ko REMITOR DA BESuRR, JRTtondiEel RERENAP LY
(Fi guressp@lf{c@ilﬂ‘)co’@f’m‘?‘f‘r@“}ﬁrI?YﬁtOPFé%fﬁfefsc&b assenbly 508 In the preferred

enbddi ment, tiwe pdift dagihdiskeadl 564 Confpiiked taSirit Bul-BLbby GO B DiecdntlIRi@thedd| sob-S pl US
i nk vvhr ch | 9 Iy visible in the infrared spectrum (hereinafter referred
to as mﬁpraye “ink'). Accordingl four ink supply channels 514 are
defined in tHee S‘r!hjdsvmh@ 589 eldsy e atis G0t Fhegphassip P10s¢ppiptisps & fahmelding $8 inThe

ai 1 SUPPiichGAABER chanhSis SRR thdRfed. ahé ink %pFlb@haﬂl{elerTth@ﬂ infeslont @e privibdakiliget he

chassi S 85t TiEpEre 1 fibinte 73 bRt o A et A el T e am Rl 50

The 15u rrpmﬁ@@diS% arintPB feurcblpm er huerpolors pins mgmu it gilidvigiie @i the infrsligketan ai r

filter i ﬁ'eréuth?terplrefeﬂéd s t‘ﬁlhﬂgﬁmﬁ?‘hc}!dr@ng’l’}n £64r lind ﬁi} % cﬂh&lsﬁﬁﬁl aﬁr@ﬁne@rln Aer
i nl et openr rou h an out 528 |nto t he

) |
air supﬂ%d“&%éﬁf?é?th%’féh %?a“tesf’(i’@g "]&‘I%\% 3j8sThs Esupﬂlﬁéh ié@?\g’l’g f S Aighead

support§1atofm1ﬁtﬁttthd:huild/®df\ﬁdmgnpamclemmmzlergaﬂrdﬁﬂsmemp@dswmor 530 that drives

the punp 522nyi s@ssflbraft}]er%ﬁﬁesfararepmé@zgs 250 REERDE Lurli O Ayl 22 RlaS0

connected to a r ve ro er assenbly 536 of
t he 49 i ribctionpyn enghcus e dpvaaingheg arrar Henip ﬂrervart fartsides SOrHéavgaéfarlettPr%Z%wéss
engages aaRir &g ageapbms. 8 aremiledamtbugh b @il paing G28 intodlth adtsupdly cembel 618 dffte dri ve
roller 5 4 ;I'lrae stepper notor 530 thus controls the feed of print nedia
542 to the pr| nt head 516 of the sub-assenbly 508 to enable an inmage to be
printed on t Hike phapsiptS1drfethes supmopts g §rsi drivpmeaterds thp forve af astopprempies 3P hetdavas s, |t

aljs oto I{aﬁp Bt @ch ﬁrﬁ@%ja_,r uﬁg zfi.?.hﬁle &E@Qﬂ@ﬁor ?211215 ado c5r§1|@ctéd9to Q&i-lvty rdnaeszarmdrgltspof

aqav ce ri | , S Oon ratl 6] owarr

el o s By P e B8 el P TR aiopd Ry R0 3ty AR e et

542. Theengngtatlie relymut 240 {Figukee?) ohreigssdt gn mfahes@vs urilpro:'r% sThg spsbner aIIOiOt 930cﬁm8| n k

tswolol y kccgﬁr%l tfiesfeéﬁfbftphllﬁ niegli ?z%r F]herﬁhﬁtﬁeaé% Sblle Gib- ageelblyrso@erzﬁamag%a rb w th ]
e in S C annes e 1n re recel v roug

an el as el P%thr;arqt dig, LS ngseshee%fr the r@%ﬂo %‘? I&%lrottr HpLed s o ¢ G st Eﬁp‘éf

i Nk f r omdterk3Cis antp eremtcd to advapgaliapointeeds 482, (e pgur 2 ®)onlyr¢p¢rhenqbtorbmw ayeverr i dge

504 3t00 bcﬁe p?ﬁifﬂdeIS%jwﬁeg p;ilnﬁg Bikds Blta&%ﬂge 5&@ media 542.

The molding 512 of the chassis 510 also supports a plurality of ink supply conduits in the form of

pins 544 which are in communication with the ink supply channels 514. The ink supply pins 544 are received
through an elastomeric collar assembly 546 of the print cartridge 504 for drawing ink from ink chambers or
reservoirs 548 (Figure 5) in the print cartridge 504 to be supplied to the printhead 516.

35 A second motor 550, which is a DC motor, is supported on the cover molding 520 of the chassis 510
via clips 552. The motor 550 is provided to drive a separating means in the form of a cutter arm assembly 554
to part a piece of the print media 542, after an image has been printed thereon, from a remainder of the print
media. The motor 550 carries a bevelled gear 556 on an output shaft thereof. The bevelled gear 556 meshes

with a bevelled gear 558 carried on a worm gear 560 of the cutter assembly 554. The worm gear 560 is
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35 A second notor 550, which is a DC notor, is supported on the cover

nol ding 520 of the chassis 510 via clips 552. The notor 550 is provided to
drive a swpasasiong neans in the formof a cutter arm asse®olAUW340161 0 part
a piece of the print nedia 542, after an image has been printed thereon,
froma remainder of the print nedia. The notor 550 carries a bevelled gear
556 on an output shaft thereof. The bevell ed gear 556 nmeshes wth a -
bevel | edtgadbhrsufisBedriaberads A ince owpsisbageriste HEOL & printhsadspl-rseqmbly$8& bl y 554.

ghe Wwor m ggg&hé(@lgeﬂa§exﬂbly@4g&4£&%%z%r %%Zﬁ%ﬁmoﬂ&toﬁh%hﬂm@ B dnd \5“02
eari ngs in a I s _base e 0 ssge

The cut tségronzi‘sf%oéﬁﬁ‘g§ %Szfcl]fl?ﬁf” ar 6L R LRI, ‘Tm@’gg’gtb&/ﬁ?a%ﬂscht %u‘ﬁheg% “ed on
a resil ivemi kepr $doexioblted, the nounbifdBblonk 530 aduint qutiey whked 666 EV@se thichebaspio baee glear 560
passgs gy ?Hegﬂoumgbﬁgeygfduag %ﬁ}&'&nﬁ?&& o'wfe*aaskBﬁ&saweﬁmlbhb&ammtﬁ@mmngSGO is

rotated, the noun he cutter travers ﬁ

chassi s blogs¥0 &Ilaélt"?em@e%&n g0 TR frgfeg cutne %%%‘é&‘?‘ga %‘@éf‘etfé‘i‘er&’ e %6572 of
t he base@es agtuﬁst Mpérmousmb ohdap pdridndt4 eMheqirinthéne sutbdsseblp §08. Dhioelk p&iG Félsat | ve
to the Me I-ﬁe% asElye c%tte? heef %6 %’L‘Ie%g the cldépte?]@mgfﬂi Qﬁnspc{ré 1% cﬁp%%' @t 42

the cutter ears agal nst an up sing or cap portion 574 of
the pri mmd@mmﬁﬁéﬁlt%e@%m@m@f%pﬂﬁéﬁwéﬂ%°5V icl} tge lmageﬂf‘éscbéfnpﬁ’é‘ie‘lil on.
Hengg, as t h@h@éﬂﬂa@émw 803l incR@&s ah l’eﬁ&t&rnﬁsel&nitsrh g76 Wtoﬂﬁ&hm& 55¢ 4 carfled on

sci ssors- | tt'n acti rlnt ate
that paft® !3 S‘? g? cgr‘%%ﬁ%g h%"sz Cil‘?qps\%éi i cﬁpe I na the 581 Igec}%mtsr? |5?16tet§
The sub-<kssehibl 'lg}le 561@r ﬁﬁ@hmwnameref@@f or elm@hmwﬁmamﬁem ‘ﬁh@el@f%@tl‘bﬁnseﬂ

mechani s &Rl a%lu?@ﬁyrdf %ﬁtmﬂ@s sgl Nige G}Qﬁﬁ 49108 O?H]ﬂet pifs 5P iRt ng
clips 580, which

ector anl s 76 SsSi s
S107° Thdw g e *%HBE&W&“&’EPS%% T g P ey glﬁ‘é’f‘é@ et IP
t her&i nIn dddition |fiRsitsonss4 defineas dand or H8Rrral 656 thee sloses pif aw el dpyningf of Gyeinindy 9in584.
The operghpig thoSbe 1Lr9(§§s of f inlet openings of the pins 544 to inhibit the
i ngress oreign particles into the pins 544 andi in g na, Lhto the
channel s 514 Axiod SPTHig OBt IS ATHEH T TH: “h?L‘%lasF‘Fis%F&flfhieGﬂarf/ﬁé" ‘i‘rﬁﬁ'st FEUESA® G i nes
a | and epacql @tifi@rmadm86o thh alassisl 506 @Benahd cagtfidge H04eis rappedifrog txf prinhengiae 500 a3l et
pin 524 ) j t he
Chassi s g i pSe B (PHEREIEE ne Al 1RPLH el R L R R (o
r el 3Pi veoditipnitfEswhefdhesirayigswhen the cartridge 504 is renoved fromthe
print engine ﬁ@@m@&d BRIy 50g rifvRidey, adl@ésaribled iabovki eI bBe Plaef Sctha @spns ngs.

The ej ect g}aglsm 1s su?;ﬁo]rtSeZ gsplatc?,?glg oy hase 1£t§ %&%& geéﬁsgﬁgeﬁbcl% ggssans !1V9a fIlOB tﬂ:el g ure

4 of thé&S P des, ™as descri b
above, tpnethetyé§é6 ﬁlhamplssmecw@a@%ﬁ ingudes maelmm mS%mmgedmﬁmWre%% The

di spl aC%ﬁQérMs sua &t@@bpéaﬁpm&aénem&@&s&psmewmh&wpﬁe@aﬁlr@ @pwa;raﬂ&mamdmw&y from

the ., _printh ng. mechani.sm 590 te rib 592
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spme portion 704 and the casing 706, between them, define ink feed galleries 708 which are in

35 communication with the ink supply channels 514 in the chassis 510 for feeding ink via passages 710 (Figure
7) to the printhead 516.
An air supply channel 711 (Figure 8) is defined in the spine portion 704, alongside the printhead 516.
Electrical signals are provided to the printhead 516 via a TAB film 712, which is held captive
between the insert 599, and the ink feed arrangement 702.
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f eedi ng of Reenp bf thd prifedit@dgd4i2. t 0 t he .printhead 516, fewer power consuni ng

conponent s arI§Figure 11 there is schematically depicted in block diagram form the key internal components of a

telescope having an internal printer. The printer would typically utilize a monolithic printhead 814 which
35 could be the same as described above with reference to Figures 1 to 10, but could alternatively be another
compact printhead capable of printing on photograph-sized print media. An image sensor 806 receives images
from a lens 802 (Figure 12) of the telescope. Image data from the image sensor 806 is fed to a print engine
controller §13 that controls the printhead 814. A memory 815 is associated with the print engine controller

and stores an image memory. This image memory might be stored upon depression of a trigger 817 for
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included in the print engine 500 rendering it nore conpact and cheaper to
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W t hout refepie hérbig td knOWa prior art does not, unless the contrary indication appears, constitute an adm1ss1on
30 that such prior art is commonly known by those skilled in the art to which the invention relates.



25 the essential characteristics thereof. The present enbodi nents and
exanpl es are therefore to be considered in all respects as illustrative and
not restrwotmwey97¢ he scope of the invention being indi cat edThwosheléappended
clainms rather than the foregoing description, and all changes which cone

wi thin the nmeaning and range of equivalency of the clains are therefore
intended to be enbraced therein. It will further be understood that any

ref eren€&@AMS:ein to known prior art does not, unless the contrary

i ndi cati on appears, constitute an adm ssion 30 that such prior art is
commnl3{ known by those skilled in the art to which the invention.relates.
7 WO 03/ osggféelﬁfeer’ﬁh%‘ﬁﬁ%b%ﬁpft‘i% of uintige @ graphic image sarrespondipe, g an oplice! impage

pri nt er rdeeivedpptically byche gelaggeoaphi ¢ | mage corresponding to an optical inage
recesved optically by the telescope. 5 2. The tel escope of claiml1,
including an i mage sensor for sensing the gptical inmage and converting it
to i magé- dat dhe tsiseons opFlpimt L ARt e SEFI & SqugRS the PRIFY) RREe PHEOTEGR  dat a
and contq glapd G, &d phiin elpadoitoll@ forntceiving) te gliaapittCand adnaolisgsagtindiadtth print nage
data. 1Q 3. .The telesc f.claim2, including: a mcro-control circuit
operati \?hglgilaplg8§aﬁaeb3?egant?%%a%eda%ri nt engine controller to control a notor
driver for print nedia transportation; and a notor driver for operating a

gui ffpot isne NMohOfklelcthe LB 20ingMididgt ed i mage froma roller of print nedia. 15
4. The telescope of ¢glaim2, includi [ e nenor SOC] d wit he
print engine? ?f?'?"&f’?(’i@'r“fu%?é“f’ﬁgy £t eé’{s%gg)pee I%’f‘t crar Crﬂxt.f&r%? are %élrea I?%Idg‘ée}ng

i mge elfitraricerdntansporietiontany f or enhancing the image data prior to
printing. 20 ,6yo0f B&vel 6! SEHRRE eQflothal AbtR t8 seviiAQFibdimbREroRY d (lleNEPeint nedR.
pagewi dth printhead. 7. The tel escope of claim2 wherein the printhead is
an inkjet printhead. 8. The tel escope of claim1, wherein the printer

i nclifides. a prihatlegngiofidaingsiedipling iogrprensy myociated Stith g drint 28ging eentmlder.
sub-assenblies, the first sub-assenbly incorporating an ink source and
print nmedia, and the second sub-assenbly incorporating a printhead. 9. The
t el escope of T&f iteprope ofickint Ldfifgr 5}°1F45?¥Q‘P’P%Foﬁn’?3?en’86td°§°?'ﬁ?%ﬁ3ﬁa‘\m? W¥Eses at
| east sa@a®pdrtddiietingopt i cal path of light entering the tel escope, and a sl ot
extendi ng al ong the body through which the graphic 30 inage is, in use,

di sgensed. 10. The tel escope of claim9, wherein the printer includes a
souPBe &f priThe telesaneal clewdf vistrinabe nsigtppdiyrppeeviddertipest nedia noves in a
print path that is generally orbital about an axis of the body of the

printer 7. 8 The telescope of claim 2 wherein the printhead is an inkjet printhead.

8. The telescope of claim 1, wherein the printer includes a print engine assembly comprising first and
25 second sub-assemblies, the first sub-assembly incorporating an ink source and print media, and the second

sub-assembly incorporating a printhead.

9. The telescope of claim 2, including a longitudinal body through which passes at least some of the
optical path of light entering the telescope, and a slot extending along the body through which the graphic

30  image is, in use, dispensed.

10. The telescope of claim 9, wherein the printer includes a source of print media, configured such that

the print media moves in a print path that is generally orbital about an axis of the body of the printer.



