; _e3e_K H .zZH6~T/6' O -1 OTOSCOPE W TH | NTERNAL PRI NTER FI ELD OF THE @
| NVENTI ON The foll ow ng inventi to a device having an in-built

i mage sengey2A9s4an 5 internal mmﬂ,mm@ma@mm Mor e parti culpgffatotoias
invention relates to an otoscope I nternal printer. Conventional

ot oscopes include a | ens associ ate WtPr an eyepi ece t hrough which a doctor
views the external ear cavity of a patignt. Such devices also include a

battery operated light source to illumnate the external ear cavity for
viewing by the doctor. 10 It would be beneficial to both doctor and patient

if a permanent graphj nal ear cavity
, could be provided |nQ%éf§Eé|§éaWﬁﬁ£m€@£Lfﬁrﬁ ht be achi eved
by a hand-hel d ot oscope having an internal printer adapted to print a
graphic image of the external ear cavity as observed by a doctor with the
DI SCLOSURE OF THE | NVENTI ON There is disclosed herein a hand-hel d otoscope
havi ng a HeiBUD iOF giHRINVENTIQNI nti ng a graphic i nage of an external ear
cavity as rece'm%ﬁwar@gn&hﬁéﬁ%@ﬁc Brded R Bhvink Bf iPbhiRtifhagd &nbotidnti ahnt 0 a
handl e of the otoscope. 20 Pret erabﬁy t he otoscope includesS an inmage sensor
associ at ednistriahpantemgive. Mo peeticdarly, the isvention célaies ot angitescapphaving dead.
Preferably associated with the i mage sensor and print engine controller is
a nicro coRFYY PAMPEUit adapted to control a motor driver for print media

transportati on @fflentidHal SloscHpyREIIO R IERQRCiaWith aRe@ipidct dirbigh wiitha f or
severing a printed image froma roller of print 25 nmedia. Preferably

associ at eddogtar yiewsehp extpmalesg cavtyc tpatientepushdexices Hegycldag bgttensr of er abl y

the print i i-thi %atg i [l . he print
head is an@pl%%?ec} @gh?g@ﬁ?loﬁielg{&& r eg \eéllr(lghﬁ/p{rﬁg\t’ g t oggg\ggﬁ%egﬁhgggtog | i ght
sour cel(f or i | | ueiwoald bethehbficighxd dothadocaandpatientif iatpgrmdneat graphie racofdoof

viewi ng by a doctor with the ot osco_Pe. V1l' O | 1%[ ~gSOI -2 PCT/ ALi 01/ (11
QL3 Pref ertpRPPOARACHP] the extemabeas §aYLCWd bg Pravged meXpens¥sINAonpr i si ng
first and : - RS [ - j S i} Atorpgran

i nk sour cel%gl%gggera?l%ﬁ? ' ?rr@g?(gmatr?g%tc ﬁgbéde@ogngéngﬁgﬁggi&ng? byﬁlf#\%g?glg?gt ip‘gg a
print headadabteBiR ffintRESSaHHiETFhAde cDfheTdierbiRAYY ¢d&By Th ebserved iy iagioctar Mithribev be
descri bed by way of exanple with reference to the acconpanying di agrammti c

Cei;\gwngf]:i Inﬁ::frzagrng cgirrggilgngssrgmicgoﬁ ggﬁgedi/vinfﬂsi ﬁga: nWﬁWMMH’mWILP;ur e 2

shows a three dinensional, exploded view of the print engi RggeFi gure 3
shows a three dinensional view of the print engine with a renovabl e print

cartri dge ISGLOSUREORHTHE INVENHONDved: Figure 4 shows a three

dinensional, regferdichsPsel RbreRf 4 RdndeR HBsctpt Radif€a Bhiltih piater FordgmtisaowWn
in dotted lines; 15 Figure 5 shows a three dinensional, sectional view of

the print epggphie;imeggefran eateshad war cavith peecelvefbbisihe 9EISCOREx pl oded vi ew of a
print head sub-gssemhl v of. t he pr.jnt Lpe: cFi shows a partly
cutaway Vi ew ofﬁ”[cfféa ¥¥}?tpqﬁ‘£°§d“§‘ﬂ -‘%Sgﬁgﬁ’aﬁg;"f Fg%(?sgoé'shows a sectional end
Vi ew 0fp t he pri pPlefdigtiig tifelblosepeiiibludesdrt image saapr Agoc2edreithamrisengne

cappi ng position; Figure 9 shows the print head sub-assenmbly with the
cappi ng neeuellsnwhish certralhe appittagosi t i on;

Preferably associated with the image sensor and print engine controller is a micro-
control circuit adapted to control a motor driver for print media transportation and a motor
driver for operation of a guillotine motor for severing a printed image from a roller of print

25  media.

Preferably associated with the print engine controller is an image memory.

Preferably the print head is a monolithic pagewidth print head.

Preferably the print head is an ink jet print head.

Preferably the otoscope includes a light source for illuminating the external ear

30. cavity of a patient for viewing by a doctor with the otoscope.



Figure 10 shows an expl oded, three dinmensional view of an air supply
arrangenent of the print engine; 25 Figure 11 is a schematic bl ock di agram
of conpongptS/,yhdagor porated into an otoscope having a buil perawiiniFaer; and
Figure 12 is a schematic perspective view of an otoscope having a printer
built into its handle. w0 112/-4);11 -3 DESCRI PTION OF THE PREFERRED
EVMBODI MENT PCT/AITT11/111S13 In Figures?l to 10 of the acconpanying

drawi ngs, reference nunmeral 500 generally designates a print engine, in

accordance wt i 1 on. Lt engi ' rd ngi ne
assenbly 502 o%"%/\fgr?’ghmé/\eegé '%]tg{]m?%;p?s i({:)gllr“?reflg@g a%%ﬂl%ggccirn%\&%ﬁ@ §Pann§tfh§6arbdlee. 5
_ The print sgaatsemBpes, a4firssSsudesssmiile thcorpogatimglaarinklsivadd andprintimedia-apé s ng
appl i cati ons PCT/ AUOO/ 00741 and PCT/ AU00/ 742) the contents of that

di scl osur see@a sab-assembly ingppgrating 8 PEBYHedd herein by reference. The pri nt
engi ne assenbly 502 conprises a first sub-assenbly 506 and a second, print
head sub-assenbly 508. 10 The sub-assenbly S06 includes a chassis 510. The
chassis 510 conprises a first nolding 512 in which ink supply channels 514
are nosdeBRIER DESCRIPTION O THE DRAVANGSY i nks fromthe print
cartridge 504 s : ELYH | Aty head

sub- assenbl y 53@?%&3"%‘5 %ﬂﬁggéggéfggg?y%?éy ?Eé’?"é‘@e g’grgér}gregéé ﬂtahtlr]ge col ors
pl us i nk \abéaiipangingidéigpdramatic ddawingsfin shiohd | i ght spectrum only (hereinafter

referred to as_infra-red 15 inpk'). Accordingly, four .ink,supply channels
54" ar o def | nodBHE d ABOWOR ATSRABEDSORTAILS! P BN heILBE POmBRERRLP 516
The air S%@éﬁrb{?rﬁ?%ﬂﬁhemn%@m ies air to the print head 516 to inhibit

the build up o oreign particles on a nozzle guard of the print head S 16.
The ch@issis S Higureltshews a Hutadaensiondaxploded diengofsheprimteagmever nol di ng

520 supports apu S22 thereon. Th u IS cti.gn i

draws air throféﬁ’qgﬁ SE?)W%?&W’? @F’(?PSlgﬁﬁtv% %ﬁﬁﬁ?“'&g‘?’%ﬁ}ec}‘&g‘ %ge v?tz)ale rrﬁ‘gir
inlet pin o‘é_&f}dg’g\ge@miﬁi[he Eﬁht@ngﬂ@@é\hﬂ@d{)%- Air is expelled through an
outl et opening 528 into the air supply channel 518 of the chassis 510. The

chassis 510 f urigise 4shpwep thresdimensional, feqgroviens b the; psing prgingWith gie (It epper
not or S30. The s e . S30 drives the punp S22 via a first gear train
S32. The sﬁaéBg%erghﬁo%dﬁdggwnse?al so connected to a drive roller 534 (Figure
S) of 18 rol | er Fgsesishywd3a thred ditfeasidfalpectidnat aietwr ofdepiii4ngine; a second gear
train 538. Theé%ear train 538 engages .an engageabl e el_erren% 40 (rfll:i gure 2)
carried at an EngRTeP shaws athreedimenfigpalexplo 1egy efAoRAnt hgagubsassrpipy of
controls t . .print nedia 542 to the print head 516 of the _
sub- assenﬁF%pélgt%qF@fe’enabl e an image to be printed on the print nedia 542 as
it passes benedligurt fshpws apattiiyadtad/be viemt ofahs printchebe sutpassemblyat, as t he
st epper not or 01 nly operated.to advance the print ia,542) 30 the
punp 522 is on r

s onijEEBEsAPVS ACteRalanG eI P (5o Bint bad RO AiseBLY T A EAngins,
printijg tmni%(:}ﬁ%cgfpihé]ﬁo@ﬁ&ﬁt medi a 542. WO 112/ ~9all~ -4
PCTI alOl/I'll1al 3 The nolding 512 of the chassis 510 al so supports a
plurality of i rfigeue@dshpwetheduint Beadsubassemblyywisth thy GeppIHE MEghanism i s | n
comuni cation wi;th the ink supply channels 514. The ink supply pins 544 are
recei ved tlfﬂcwgﬁp%’hgﬁ’astorreri c collar assenbly 546 of the print cartridge
504 for draw ngFigurk 10rsBews akexplodedethfee@imessi@iay Glewsof 24 Qir(shpgly arrafigenieant t he
print 5 cartridge 504 to be supplied to the print head 516. A second notor
550, whi chefitBe BNHENEWEOr) is supported on the cover nol ding S20 of the
chassisx 510 Vi aggli : Iy NS bate shbodttd Sitfars €PAr at i ng
means 2|S5n t he fgﬁlgﬁkﬂgﬁqééggﬂey%ﬁ%rgﬁcggg%%%g %’gﬁﬁ%o parct Fba? pdliece of the print
medi a 542, otedcope having arbgidt-ihgsintee;eandpr i nt ed thereon, from a remai nder of the
print media. The notqr. 55Q carries a 10 bevel ed gear 5S6 on an qutput shaft
Phereol - The boyanedIgeaschsainBERRSLNF PRV 30 RSPy B e et B b O
wor m gear RShngfe. the cutter assenbly S54. The worm gear 560 is rotatably
supported via bearings 562 in a chassis base plate 564 of the print head
sub assenbly 508. The cutter assenbly 554 includes a cutter wheel S66,
whi ch is supported on a



15 resiliently flexible arm 568 on a nounting block 570. The worm gear 560
passes. through the nmounting bl ock 570 such that, when the worm gear 560 is
rot at ed, ﬁ@ﬁnﬂ?ﬂﬂting bl ock 570 and the cutter wheel S66 pravahssisihe
chassi s base plate 564. The nmounting bl ock 570 bears against a lip 572 of

t he base plate 564 to inhibit rotation of the nmounting block 570 relative
to the wormgear 560. Further) to effectzcutting of the print media 542)
the cutter 20 wheel 566 bears agai nst an upper housing or cap porti.on 574

of the pri - i j 74 is a netal

porti onl.o rﬁﬁﬁﬂ%ﬁmﬁﬁﬂﬁvﬁgﬁi%@@ @@%@Nﬁﬂ capped portion 574, a
_ scissors-like duatRigures bt I0oof the adcopganyog duwings, refdrencemaiesal 5680 genpaalin e
that part of the print nedia 542 on whi.ch the j.ma has, been i.nt.ed. The
sub- assentic5iEapEs b RETLRIEMENT AFALpE LS ERliSY d he PREC ejeds B0 inelidesa o m
25 576 is pﬁﬂ%ﬁgﬁe MehbE FPBRSHEHCP & BriA¥d11Nafri8geC304! i FerfAibiaHbuigabid. ps 580,

which clip and affix thé ejector mechanism 576 to the chassis 510. The
col | ar 578 suppbiet prind partnidgeri0458desoribesin gireatar slatailiie owpgaspendingtapplieations The

el astoneri g i t det) ral it f nj. . oThe . j ngs
S84 cl ose R PAUHOLOTEE ahf REATBVB0 A2 Eonkerl o SRR AR e EREAN)

forei gn paptdpb@tedineicn bifefdenc. 544 and, in 'so doing, into the channels 514
and the.print head 516. In 30 addition) the insert S84 defines a |and or

pl at f orm S86 whTherprint 68giae agsembly J03 compgisesm Firgt Byo-aspranbly 506 andg sesppdi524 £ or
the sane pur ) 49;11 -5 PCT/.AU11/01 S13 A coil spring 588
i's arrang rgg\?%éseur? %S%n%gég%i s 510 and the collar 578 to urge the collar
578 tole spacedTiposibtassemblebas inedena timsic 1348.sThe chiBisviiOrrompesesar finst dge 504

5% of L. JRAKITRALL Rbid) mk saprinchanabts o Brampded e SphirRme S0 ¢
. ( ; : | : £08
posttion | %gﬁl(}'gliksefrﬁrggﬁea%ﬁ}ﬁ c%ﬁ%germ tod Em%&g%%% {g?g%?essi%ﬂ%ﬁ HErint

i ncl udes, SCr i ove, the base plate cappi ng nechani sm 590

i s suppor t sdddilspisambhbi08. The piiet Hoad 61 pprinte irsHur é@OE@rdhrspCdQlé@lhlseink owar ds
and away fr t he pri.nt, head 516. The cappi,ng nechani 5 incl-ud an

el ongat e r\”gl%bggz‘”é‘ {edﬁélé"dmgﬁ'r J‘ﬁ%t?trsi’%qmgg nly eéelggt?qriréf?rrfcggsqipwgafrg by a
di spl apenepi )"ReGRMEnER RAFinkppIY cHinfrilsosaisard Bfiret ih B3 2ndlaing Sabedgetet Wit h

the print head 516 whén 10 the EI‘I nt head 516 is inoperative. Conversely,
when t he pwithan hissupmy ehanseloPldr Ehe ainavpply phanaelsyBsupntienpirde Bispains heagos i s

bl t t. Al t but i : 516.
ohe ant i - RGN e dp QG naRlcI 8 e bt e Bidcead SBE P00
on whi ch the prirécHaeasslfuriher olubdéstcovEhmoltdimhgl$20g ThE Gover agddihg 520 t h an

insert 599 15 arranged_in the nol ding 596) defines a assaﬁ%e 598 t hr Oléﬁh
whi ch t he BIPPATS ABBIMA 532 theprpns The PP 53418 48iigHon Bump, uch draws apy thiughgih - A
gr oove, 00, .| i | I . i j ;
ochanSm s e A ek RIS o LTHEIPLallsGlh b oBERS B A
posi tion. Arxpelledithedgianm ands vpating 528 into the ppenpey channehil § of$ke ¢hasg9510.

e oty i P PRl OB,
spi ne port kg T?x@@tcﬁﬁé} thét6r SHPANEs HRPurSSLANR atthe Beardfdih 582. Tk sfeppet

galleries 708 which are in comunication with the ink supply channels 514
in the chaswier 530s dley canaeeiedity 3 drveioHertddsFiguse Inaf arpdleasembly $30 efHbe pri nt
head S,16. _An ai.r..suppl V.. channel . Ej ' ' [ Lne
port i oft 7oRAMRfgE! B va & SRBNG eedfitnl Sy ATE obt iy SR fboleo o chOfcaB
provi ded t gleieft $0i (Figufe2)tabidl at ian end dPBe idiiverolle? 53 IThb sieppdrahatocatt thue
between the insert 599 and the ink feed arrangenent 7 he_ npl di ng S96

i ncl udes aromTaly e fesdred o media 543 10 tha pringhead>d 6 of Fh@tsggr'aéﬁTeme 20818 £n8ble pCB)
716 i . ' i . 16
50 mkes. oRSIDER 8 Be BeSA Wit frcdiEsdd i) PRYS Rflealf the plPheduSHAS rdhsd

engagenent tobd totedhail ABtheistepparidotet 53Gisronky optdater totadearica sker prind agediaTHE, f | ex
PCB 716 supports sbars 720 therepn. The busbars,72 ovi de. power. to the
print ﬁ%adﬁ%l%’%geli’t‘BoPWé’PﬁiaH@‘ﬁ]%&g’P”e { Svepia R by ies P BB/ ( 11
a 13 corrpo?%ggngfel;,ﬁenﬁajarg‘uengi ne 500. Further, a canera print engine
control chip 721 1s supported on the flex PCB 716 together with a QA chip
(not shown) which authenticates that the cartridge 504 is conpatible and

conpliant with the print engine 500. For this purpose, the PCB 716 incl udes
contacts 723, which engage contacts 725 in the print cartridge 504.




As illustrated nore clearly in Figure 7 of the draw ngs, the print head
itself includes a nozzle guard 722 arranged on a silicon wafer 724. The ink
i's suppligeh hRe@snozzl e array (not shown) of the print heagralBiiisas an ink
suppl y rrerrber 726 The ink supply nmenber 726 communi cates with outlets of

t he passages 710 of the ink feed an arrangenent 702 for 10 feeding ink to
the array of nozzles of the print head 516, on demand. In Figure 10, the
air supply path for supplying air to the print head 516 is shown in greater

detail. As illuystrat 5 | udes (28 osed of f by
an end cap 730Uﬁ‘f’HB l@%e‘sﬁarﬂgﬂlﬁ% %siq)looaﬁsqﬁygp% a%%lﬂga%}yo&{ﬁﬁkéu E‘E Aoy o 732
. for the i npeld RFm 6fPins S0E whRMedre Wédiﬁrﬁﬁlmé&fbnhﬁn& mhenlaswpplyﬂrﬁﬁndppm MYe 734
and the air outlet opening 736. The air 15 inlet op enlgg ?34 comruni cat es

with the pnksuply pmhé%ane rm\reétth@pglhamglasteeemee@bra$sp Ui%@féherp@uppl y

Rl = S LT e 1P AR o D e o, 2

ef f ect scl Qﬁﬁhage904&>hesnpplmdtbmnﬁheacmlr6 drawn in via the punp 522 IS
filtered by an air filter 738, which is accormpdated in the print cartridge

504. The air fiAsesongdgmioraxs0awhichiiea DE maoRtS SURPOTEM e!hthz@onayn@é%ai&@

based or

740 1's oLl (s TR0, 8 Blibs S42, rRErbun ds3t biSiARE) e RphplibEmeaNE, |
has an opehé fgm/dft ahetki aﬂﬁdastdsmblglsm tpert Dpieoe ofthe pfint imedih S4B dftef in imyaga fil m
748 which is pierced é)hythe in 524, Th advant age }]haw the air filter
738 in thehaﬁle‘FﬂP’&'&?q Frege: fx alrgmfuﬁgqr ke BRI medfg: Ocgiies@ed when
the prjgnt ALkl @&%55% a'n%u \P%?km@ﬂereaﬁrh& bb&laﬂ%eafiy%eges QithtaiRveiyent i on
that an air pum§ IS st epper , Which al so
controls fwdsiﬂ‘camelwa wpnmdareﬁﬁt)@ftmupctmerh@aé%iﬁw wmgﬁadéﬁmg f ewer

I Baa 11 ey by PubniS R T Lok e s LR g Plinldeal U, rp"E2S

and for fegemeytsbe print nedia 542 to the print head 516, fewer power
consum ng. conponents are included in 30 the print e(gll ne 500 rendering it
more conpact anbhecewttapassembly 556 dnabedes a cutteroyieebiebo sihiah iy suppertechon 3| | I / 111

vore. 5y e elte 45 385 bR SrmorbUupbSE s1Q AR IBSP ST bGP,

of the conm@ﬁﬁi&hﬁngslo&hm@mnﬁdtwﬁ&.&hamnhgw56eds ydtitéd, themboaingrblodk of an
end of the _;Dl’lnt cartridge 504. In Figure 11 there is schematically

depi cted i WOANEdRe @ity ?'Vaﬁ‘?lfSéﬁ r‘r‘iat’ ?Féc ﬂ‘éVhiisl‘i’csé’taFFalPla‘éééﬁoﬂ@ﬂ?@“‘w‘gé’ﬂfx&%@cope
having an IBJA}seJr%&mﬁt Pgb g’ﬁ&m ?g@ttg’ﬂwbq rb4Rb# 8f th¥ muhlih£6108k 570

nmonol i thic pri e sanme as descri bed above with
ref erence tetative gmhes:votmtgeaﬂﬁﬁo Eunhﬂanleﬁeem ctuamgauﬂthﬁemwtmdmiﬂhme auterpact

rint ead tinting o hot ogr aph-, si dla An i e
Censor B 0ovFeR 85t Bet ISt % ot BoRHLCTAeD PRAg A oF e RSP i 3b 38t

| mage dat asdsr qmstdaﬁ Pbﬁﬁﬁ%7ﬁ%§%ta$ Sitibs. Ifieféeteetﬁe armemvhw%eeams&qm rol | er
813 which controls rint head 8l4. A nenory 8/5 is associated with the

print engi ¢rppecbpertion 54, aasndsm@ikesutang Retigds irapasteq to theipsint madie tersensraje ni ght
be stored on d essi.o 817 f A mcro-controller
807 associ ePW&‘ T?%ﬁ%g&s%%gggﬁé}hdm&gl ﬁ?s lggr%glgﬁe‘%gbnt roller controls a
notor driver 809he/\&ubcd3sdmib1y50@umudwsn éjedrecinachanBASING! Thde_,\ettoem%mms“m‘hu S

m ght 1S be the sane as stepper notor 530 described earlier,

ni cr o-&ont P} is&arrigd pnheshagsing Kuangd has aseldar JfBihpwng ghims 0 mhlchr?hp@nﬁ affix
Cont rols Ahd Y beld gtrﬁe@ r{?%xtr\g% Brltfhe LRasSIS % 6. PheR¥ hg}A%h%Ef&E s an'if} 2l dt aﬁu' It

oll of pr |nt ne Image 1I's rlnte el ng driven
rredl a transpaomedemateaBhéreirs Thé elustomand st 382 defaes atphBdlftyiofi oﬁergmgs6842

The guillotine mgh e of he f or m of tter 66, describ 20

cart Dor . AT SpmiE) GB4 clogs:ef RIRABRPINGR OF e B A S HBiPs he SBEese PRI wi t

| ens 802 t | r pi ece
801 and t ol B Fonsy Je 5y e g o ipf e tarhl YL B O R o
803 of 3t osdshitien, 8@Cinsent 384 defieesey kapd ecpladorn 686 whish/ckBeg ¢f€ arindes opaning af
cavity aftﬁ% insFEtjg% % e lens 802 therein. Wien ready, the trigger 807
can be depPS&UdBle Bingzt; R’fa}f‘%s‘i‘h"ep‘ﬂ??sﬁf engi ne controller to print an image
stored in nenory 815. This would in turn activate the mcro-controller 807
to activate the nmedia transport 810 and guillotine 812. A printed i mage 816
havi ng passed out of handle 803 via slot 804 would then be avail able as a
permanent record and for viewing by the doctor and patient. 30 Wile
particul ar enbodi ments of this invention have been described) it will be
evident to those skilled in the art that the present invention may be
enbodled |n other speC|f|c forns mnthout departing fromthe essenti al

o oy o Y o "



WO 02/-49511 8_ PCTI AU(11 /01513 enbodi ments and exanples are therefore to
be considered in all respects as illustrative and not restrictive, the
scope of {pg,/Hapgntion being indicated by the appended cl giqmuhphfags than

t he foregoing descrl ption, and all changes which cone within the meaning
and range of equival ency of the claims are therefore intended to be
enbraced therein. It will further be understood that any reference herein
to known prior art does not, unless the contrary indication appears,

constitute an 0 at t hose
ORI 1 e '%?tagﬁs iR BB e chh s SITRE Y cANGYT e 1HOBE e
. CLA'M  PCTEohar 5538 t6 Alspaced p3sifion Rldinadb (Rl cHaskiOFI00meenBy tdiglidae 504 Ist - 1 n
printer for printing a graphic_i mage of an external ear cavity as received

by the ot @@ngw frggn 2he pring engine 8¢ as shova ini greatergetailan Figuie3 of thetdsawings.bui | t
into a ha t he ot an

| mge- senddF ARp TS SHTSTR Fonun I e KRR GRS Ron Fl Bee b SRb IS,

print Bead. 10 "Phe phineh@idaabapemdly $0&incudespaedsatribababood, aicthseplare 5chieA| mage
sensor and print engine controller is a m.cro-cantrol a4f§rCU|t adapted to

control a CABRIBE Merhapism P issppparterksplaceatdn op Hictbass Blated Lo badisplacendle, er
f f
or oper attb\QQrdQEn(f‘a\gg #r«%@ttg%]ﬁ:ﬁrﬁ‘e%%{ % fs 62 EFBE %%@’1 Qc&laﬂ{s\i}\ﬁ%qnclmean roma

roller of print nmedi alm 3 erel n associ at ed
with the rcﬂonghteerthQ‘Zearmmg&dm:heamérsS%nTherageemmgoﬂe&byﬁ'ldsptatcmmpe of

cIaim3v\,her|r1t n | a olit ewi.dt h. print Ohead 7.
The ot oscd’b@ B‘P‘S‘BI !?3‘ %NH Ebgggl‘ﬂtoﬁ ‘atﬂ’e \% th}e,ﬂgn‘%?adp’ir helead. 8.
lgﬁr gte @;gq]?@;?ﬁﬁt h%ﬁ'd’S%‘i% ifdp emae %&%&br}gwﬁkmmﬁmﬁéé&cﬁm% bprdtiddhnehed | i ght

| um nat i ng the external ear cavity o atient for view ng
by a doct alispMcementraechanismoifd.is gperabietmus@db%nbﬁ%pmwg utiieat with thene
printer ingcl g print engine assenbly conprising first and second

sub- asser’rtﬂ”ig dtﬂg first sub-assenbly incorporating an ink 30 source and

print media ande nsmmdb&bdemmmuuw@pmmm s\gppart pidldihg 596En
A AU %A A AS9. AU A s% A(s. . As

FHj ~yt 01 e whigh: theppeiar bead SAP dsmennt ]131&]16%{9@8]5@9] toggther with auinsett 2% ca] caU] ¢

ﬂ/\f<a] ga?%aﬁg%cgg]tc% Wéﬁ&a?cﬁeggﬁcag‘%gﬁcﬁcgp& léh e Fﬂ ‘? ]‘ca]ca] caj ca

] ca] ea] Ca]paﬁe]e@ alheahn &hage]is & begrimdCrhbreon. <A grébvai7p0Ms deﬁned in the molding 596
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held captive between the insert 599 and the ink feed arrangement 702.

The molding 596 includes an angled wing portion 714. A flexible printed circuit
board (PCB) 716 is supported on and secured to the wing portion 714. The flex PCB 716
30  makes electrical contact with the TAB film 712 by being urged into engagement with the
TAB film 712 via a rib 718 of the insert 599. The flex PCB 716 supports busbars 720
thereon. The busbars 720 provide power to the print head 516 and to the other powered
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As illustrated more clearly in Figure 7 of the drawings, the print head itself includes
a nozzle guard 722 arranged on a silicon wafer 724. The ink is supplied to a nozzle array
(not shown) of the print head 516 via an ink supply member 726. The ink supply member
726 communicates with outlets of the passages 710 of the ink feed arrangement 702 for
10  feeding ink to the array of nozzles of the print head 516, on demand.
In Figure 10, the air supply path for supplying air to the print head 516 is shown in
greater detail. As illustrated, the pump 522 includes an impeller 728 closed off by an end
cap 730. The cover molding 520 of the chassis forms a receptacle 732 for the impeller 728.
The cover molding 520 has the air inlet opening 734 and the air outlet opening 736. The air
15 inlet opening 734 communicates with the pin 524. The air outlet opening 736 feeds air to
the air supply channel 518 which, in Figure 10, is shown as a solid black line. The air fed
from the air supply channel 518 is blown into the print head 516 to effect cleaning of the
print head. The air drawn in via the pump 522 is filtered by an air filter 738, which is
accommodated in the print cartridge 504. The air filter 738 has a filter element 740 which
20  may be paper based or made of some other suitable filtering media. The filter element 740
is housed in a canister, having a base 742 and a lid 744. The lid 744 has an opening 746
defined therein. The opening 746 is closed off by a film 748 which is pierced by the pin
524. The advantage of having the air filter 738 in the print cartridge 504 is that the air filter
738 is replaced when the print cartridge 504 is replaced.
25 It is an advantage of the invention that an air pump 522 is driven by the stepper
motor 530, which also controls feed of the print media to the print head 516. In so doing,
fewer components are required for the print engine 500 rendering it more compact. In
addition, as the same motor 530 is used for operating the air pump 522 and for feeding the
print media 542 to the print head 516, fewer power consuming components are included in

30 the print engine 500 rendering it more compact and cheaper to produce.
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size of the print engine assembly 502 is such that most of the components of the assembly
502 are received within a footprint of an end of the print cartridge 504.
In Figure 11 there is schematically depicted in block diagram form the key internal
5 components of an otoscope having an internal printer. The printer would typically utilize a
monolithic print head 814 which could be the same as described above with reference to
Figures 1 to 10, but could alternatively be another compact print head capable of printing
on photograph-sized print media. An image sensor 806 receives images from a lens 802
(Figure 12) of the otoscope. Image data from the image sensor 806 is fed to a print engine
10  controller 813 which controls the print head 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 example.

A micro-controller 807 associated with the image sensor and print engine controller

controls a motor driver 809 which in turn drives a media transport device 810. This might
15  be the same as stepper motor 530 described earlier.

The micro-controller 807 also controls a motor driver 811 which in turn controls a
guillotine motor 812 to sever a printed sheet from an in-built roll of print media after an
image is printed. A sheet being driven by media transport device 810 is shown in dotted
lines at 816 in Figure 12. The guillotine might be of the form of cutter wheel 566 described

20 earlier.

A light source (not shown) might be provided in association with lens 802 to
illuminate the external ear cavity for viewing through eyepiece 801 and to be received by
image sensor 806.

In use, a doctor holding handle 803 of otoscope 800 would use eyepiece 301 to view

25  the external ear cavity after inserting the lens 802 therein. When ready, the trigger 807 can
be depressed to activate the print engine controller to print an image stored in memory 815.
This would in turn activate the micro-controller 807 to activate the media transport 810 and
guillotine 812. A printed image 816 having passed out of handle 803 via slot 804 would
then be available as a permanent record and for viewing by the doctor and patient.

30 While particular embodiments of this invention have been described, it will be
evident to those skilled in the art that the present invention may be embodied in other

specific forms without departing from the essential characteristics thereof. The present
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than the foregoing description, and all changes which comé within the meaning and range
of equivalency of the ctaims are therefore intended to be embraced therein. It will further

5  be understood that any reference herein to known prior art does not, unless the contrary
indication appears, constitute an admission that such prior art is commonly known by those

skilled in the art to which the invention relates.
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3. The otoscope of claim 1 including an 1mage sensor associated with a print engine
controller which controls a print head.
10
4. The otoscope of claim 3 wherein associated with the image sensor and print engine
controller is a micro-control circuit adapted to control a motor driver for print media
transportation and a motor driver for operation of a guillotine motor for severing a printed
image from a roller of print media.
15

5. The otoscope of claim 3 wherein associated with the print engine controller is an

image memory.

6. The otoscope of claim 3 wherein the print head is a monolithic pagewidth print
20  head.

7. The otoscope of claim 3 wherein the print head is an ink jet print head.

8. The otoscope of any one of the preceding claims including including a light source
25 forilluminating the external ear cavity of a patient for viewing by a doctor with the

otoscope.

9. The otoscope of claim 1 wherein the printer includes a print engine assembly
comprising first and second sub-assemblies, the first sub-assembly incorporating an ink

30 source and print media and the second sub-assembly incorporating a print head.



