WO 02/ 056757 PCT/ AU02/ 00020 -1 OPHTHALMOSCOPE W TH | NTEGRAL PRI NTER FI ELD
OF THE I NVENTION The followi ng invention relates to a device having an

i n-bui |t wonageses®nsor and an 5 internal print engi ne. Moprer/pantoo arly,
the invention relates to an ophthal noscope having an internal printer.
Conventi onal ophthal nbscopes include a | ens associated with an eyepi ece

t hrough which a general nedical prac‘thi oner, optonetrist or

opht hal nol ogi st m ght viewthe interior of a patient's eye. Such devices

of “the eye ToP bILTHALTORGQRE Wk INTEGRAL PRINTER 25, '

record of the appearance of the inside of the eye could be provided
i nexpensively and instantaneously. This m ght be achi eved by a hand-held

opht hal i i nal printer adapted to print a graphic inage
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opht hal noscope 1 ncludes an inage sensor associated with a print engine
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i mage s [ .an i nt [ .cont r ' ] - r i L CUi
adapt ed PBOEGhEruFlLteaRRr bBREaR Sploflertd & ShERAmc AR Meht 6 de
not or  dhfevier of arpaipar aey@nSwh devicts|diset indkident bittdrpopaatedrlighg saupe itoat ed
image froma roller of print 25 nedia. Preferably associated with the
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monol i thi ¢ pagew At Rhkftiale athenRuRheLABY rédded Bf iHalapBERShdeHr A e €t
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i |1 um natfithgeyehmuldibeeprovided 3expensiveahpandeimstastangomsly. This might be achieved by

a hand-held ophthalmoscope having an internal printer adapted to print a graphic image of

the retina for example as observed with the ophthalmoscope.

15
DISCLOSURE OF THE INVENTION
There is disclosed herein a hand-held ophthalmoscope having a built-in printer for
printing a graphic image of the inside of the eye as received by the ophthalmoscope.
Preferably the printer is built into a handle of the ophthalmoscope.
20 Preferably the ophthalmoscope includes an image sensor associated with a print

engine controller which controls a print head.

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 ophthalmoscope includes a light source for illuminating the interior

30  of a patient’s eye.



WO 02/ 056757 PCT/ AU0O2/ 00020 -2 Preferably the printer includes a print
engi ne assenbly conprising first and second sub-assenblies, the first
sub- assembd 92/038¢r por ati ng an ink source and print nedi a BOUAUbE0003ECcONd
sub-assenbly incorporating a print head. 5 BRI EF DESCRI PTI ON OF THE

DRAW NGS The invention will now be desgribed by way of exanple with
reference to the acconpanying diagrammtic drawi ngs in which: Figure 1
shows a t hr eerefierabhsthemainteriisgludds apymti engine ragsemehly combprising dirst anpeermntls i n

accordance with. the invention; Fi gure .2 sho a three dinensional,

ol odedubrasterRer.iae B AL gD nefighuns St pthastuts PR R TRERG FERLE vi ew
of the petdid APGEREMDY IdoRotRFRARELSId Nt cartridge used with the print
engi ne renoved; Figure 4 shows a three dinensional, rear view of the print

engine with the print cartridge shown in dotted lines; 15 Figure 5 shows a
t hree di nensional, sectional view of the print engine; Figure 6 shows a

three di i I [ head sub-assenbly of the print
engi ﬁe; @F@%@%&W‘%gmﬁﬁiﬁmfw of the print head.
sub- assenbl y;Thej ipyensic® wilbwova bs aleséribed | byewdy \df esapfple Rathpreferendgetadthe
sub- assenbl vvithd.a gr%:pi.ngjé 20 rrect}ﬁq{,sm in a capping position; Figure 9
shows t HECHPPHYISSAE LIRS SIS WY H Y he cappi ng mechanismin its
uncapped posiHigas;1 sho@shaehite daienforalviewfadeiht ehgih€ansludmp sb@péienisiigw of
an air supply arrangenment of the print engine; 25 Figure 11 is a schematic
bl ock diasgerdpncsfvi JHEAESD ncorporated into an opht hal noscope having a
bui l{y-i n printer. I 12 I Rect | vi ew of an
ophtlpal nosco[)ﬁ‘egﬁsﬁﬁgwghgﬁ?ﬁﬁ‘é‘?e*@&?r ?’@ﬁ‘?@%‘%’é B e et bind R PTTON OF
THE PREFERREFigivBOBhMEAR threekdigemsienal vieer dfGho prihthenghecwitip angthogablir @unitngs,
reference nyner al 5(?_10 gener al [3/ .

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;
15 Figure 5 shows a three dimensional, sectional view of the print engine;
Figure 6 shows a three dimensional, exploded view of a print head sub-assembly of
the print engine;
Figure 7 shows a partly cutaway view of the print head sub-assembly;
Figure 8 shows a sectional end view of the print head sub-assembly with a capping
20  mechanism in a capping position;
Figure 9 shows the print head sub-assembly with the capping mechanism in its
uncapped position;
Figure 10 shows an exploded, three dimensional view of an air supply arrangement
of the print engine;
25 Figure 11 is a schematic block diagram of components incorporated into an
ophthalmoscope having a built-in printer; and
Figure 12 is a schematic perspective view of an ophthalmoscope having a printer

built into its handle.

30 DESCRIPTION OF THE PREFERRED EMBODIMENT

In Figures 1 to 10 of the accompanying drawings, reference numeral 500 generally
designates a print engine, in accordance with the invention. The print engine 500 includes a

print engine assembly 502 on which a print roll cartridge 504 is removably mountable.



designates a print engine, in accordance with the invention. The print
engi ne 500 includes a print engine assenbly 502 on which a print roll
cartri dgav®02036357 enovabl y nount abl e. WO 02/ 056757 PCT/ AUBCT/A00Z®020 3 The
print cartridge 504 is described in greater detail in our co-pending
applications PCT/AUOCO 00741 and PCT/ AYOO' 00742, the contents of that

di scl osure being specifically incorporated herein by reference. The print
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514 are jppbeehtedieih BY reibiieRés, Channels 514 supply inks fromthe print
cartridge 504 to a print head 516 {Figures 5 to 7) of the print head
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stepper notor 530 thus controls the feed of print nmedia 542 to the print

headl 3% 16supporth e pymp-532 skarginy Thopump BA4dsk suction pumpgwhich dsewpair fhreehol t he
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530. The stepper motor 530 drives the pump 522 via a first gear train 532. The stepper

20  motor 530 is also connected to a drive roller 534 (Figure 5) of a roller assembly 536 of the

print cartridge 504 via a second gear train 538. The gear train 538 engages an engageable

element 540 (Figure 2) carried at an end of the drive roller 534. The stepper motor 530 thus

controls the feed of print media 542 to the print head 516 of the sub-assembly 508 to enable

an image to be printed on the print media 542 as it passes beneath the print head 516. It also

25 to be noted that, as the stepper motor 530 is only operated to advance the print media 542,

the pump 522 is only operational to blow air over the print head 516 when printing takes

place on the print 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

30  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 print head 516.

A second motor 550, which is a DC motor, is supported on the cover molding 520



The nol ding 512 of the chassis 510 al so supports a plurality of ink supply
conduits in the formof pins 544 which are in comunication with the ink
supply cveoansd®7814. The 30 ink supply pins 544 are receP@rdULibOAgh an

el astoneric collar assenbly. 546 of the print cartridge 504 for drawi ng ink
fromink chanbers or reservoirs 548 (Fygure 5) in the print cartridge 504
to be supplied to the print head 516. A second notor 550, which is a DC
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and, in so doing, 1nto the channels 514 and the, pri n6t head 516. |n .
E . The sub-assembly 506 includes an ejector mechanism 576. The ejector mechanism

576 is carried on the chassis 510 and has a collar 578 having clips 580, which clip and affix
20 the ejector mechanism 576 to the chassis 510. The collar 578 supports an insert 582 of an

elastomeric material therein. The elastomeric insert 582 defines a plurality of openings 584.

The openings 584 close off inlet openings of the pins 544 to inhibit the ingress of foreign

particles into the pins 544 and, in so doing, into the channels 514 and the print head 516. In

addition, the insert 584 defines a land or platform 586 which closes off an inlet opening of
25  the air inlet pin 524 for the same purposes.

A coil spring 588 is arranged between the chassis 510 and the collar 578 to urge the
collar 578 to a spaced position relative to the chassis 510 when the cartridge 504 is
removed from the print engine 500, as shown in greater detail in Figure 3 of the drawings.
The ejector mechanism 576 is shown in its retracted position in Figure 4 of the drawings.

30 The print head sub-assembly 508 includes, as described above, the base plate 564. A
capping mechanism 590 is supported displaceably on the base plate 564 to be displaceable
towards and away from the print head 516. The capping mechanism 590 includes an

elongate rib 592 arranged on a carrier 593. The carrier is supported by a displacement



addition, the insert 584 defines a land or platform 586 which closes off an
i nlet opening of 25 the air inlet pin 524 for the sanme purposes. A coil
spring 5880 bxozmrszanged bet ween the chassis 510 and t he coPCHAUBY®o02® urge
the collar 578 to a spaced position relative to the chassis 510 when the
cartridge 504 is renoved fromthe prigt engi ne 500, as shown in greater
detail in Figure 3 of the drawings. The ejector nmechanism 576 is shown in
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mechani sm590 includes an elongate rib 592 arranged on a carrier 593. The
carrier printdephdlitt ed by a di spl acenent WO 02/ 056757 PCT/ AU02/ 00020 -5
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to retract the rib 592 out of abutment with the print head 516. 5 The
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groove 700 is defined in the nolding 596 through which the capping
mech&hi sits $OBINGPEFIEER-s when the cappi ng mechanism 590 is in 10 its capping
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beneath the cap portion i nk™ f eed "arrangenment 702 conprises, a
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the print head 516.
Electrical signals are provided to the print head 516 via a TAB film 712 which is
- held captive between the insert 599 and the ink feed arrangement 702.

20 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
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

25 components of the print engine 500. Further, a camera print engine control chip 721 is
supported on the flex PCB 716 together with a QA chip (not shown) which authenticates
that the cartridge 504 is compatible and compliant with the print engine 500. For this
purpose, the PCB 716 includes contacts 723, which engage contacts 725 in the print
cartridge 504.

30 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



20 The nol ding 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 woexoi8CB 716 nakes electrical contact wi th the F&BAUNY/MOZL2 by
bei ng urged into engagenent with the TAB film712 via a rib 718 of the
i nsert 599. The flex PCB 716 supports-lgusbars 720 thereon. The busbars 720
provi de power to the print head 516 and to the other pomered 25 conponents
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addition, as the same motor 530 is used for operating the air pump 522 and for feeding the

20  print media 542 to the print head 516, fewer power consuming components are included in
the print engine 500 rendering it more compact and cheaper to produce.

It is also to be noted that, in order to make the print engine 500 more compact, the
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.

25 In Figure 11 there is schematically depicted in block diagram form the key internal
components of an ophthalmoscope 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

30  lens 802 (Figure 12) of the ophthalmoscope. Image data from the image sensor 806 is fed to
a print engine 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.



It is an advantage of the invention that an air punp 522 is driven by, the
stepper notor 530, which also controls feed of the print nedia to the
print heawo5d636747n so doi ng, fewer conponents are requirerdr/Aop2/edezo pri nt
engi ne 500 rendering it nore conpact. In addition, as the same notor 530
is used for operating the air punp 522~7and for feeding the 20 print nedia
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IS associ at ebh Riguke tlBeofpthensiccomg@ameng drawinkd dicraisl sclichtatisaliyn depieigd arenory.
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809 which 1n turn drives a nedia transport device 810. This m ght ~ be the
sane as idinmppe theoetna. 33@ apésngtiissedphdbal nokngist Dhgemdralradtisionerciahetiev@@® al so
controls,.@a notor driver 811 which pn turn controls a 5 guillotine notor
812 to Slg\gg)rmaéechedpiggog“s&gexeplgﬁ? gﬂll n-built roll of print nedia after an
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shown in dotted ines at 816 in Figure 12. The quillotine mght be of the
f or dof ©uteeauchasaldroed! batteey pasbe privtgnginersuch gs fag dessribed with geference to
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the eye to . L .
~ provided to initiate a printing operation.

The image sensor 806 can receive an image as seen via eyepiece 801 and lens 802,
20 perhaps by a conventional arrangement of mirrors. As an alternative, the lens 802 might
direct an image upon an image sensor 806 located therebehind and the eyepiece 801 might
instead be a small electronic image display panel for example.
In use, an optometrist, ophthalmologist or other doctor holding handle 803 of
ophthalmoscope 800 would use eyepiece 801 to view the interior of a patient’s eye by
25  directing lens 802 through the pupil. The ophthalmoscope might be provided with an
adjustment for rotating the lens 802 and focusing ferrule to achieve a clear and sharp image
of the retina. When ready, the trigger 817 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
30 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.
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



illumnate the retina. The optonetrist, ophthal nol ogi st or general
practitioner can view the illum nated eye interior using eyepiece 801. The
opht hal mwaopesshzrs a handl e 803" within which there is prpeided/eopower 15
source such as a dry cell battery and -a print engine such as that
described with reference to Figures lgto 10 powered thereby. The casing of
the handl e 803 includes a slot 804 through which a sheet 816 having a
print ed speeifie fiolres evithonanlebpating Spem kel essentiali gueact@iklicd shergof oVhel pdesent
initiate inting.operation.. The i e sensor. .806 can receive an inpge as
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patient’ e e¥®rdddod &t dhy esfeicnte heRfh BO0RdWH pHEMar BePH, lunleshithe contrary
opht hal nroscope m ght be provided with an adjustnment for rotating the | ens

802 and Méicademeppreals eAnstituge 2t adraigeion thaf such pijed astHa cpmmenlyeknoyn tyHboseet i na.
When reagdyy dtin%é;{r%ﬂgﬁﬁicﬁjcgeiﬁ%htﬂﬂ gdeRrgessed to activate the print engine
control | &r {0 print an imge s ored I'n menory 815. This would in turn
activate the mcro- controller 807 to activate the nmedia transport 810 and
guillotine 812. A printed i mage 816 30 havi ng passed out of handl e 803 via
sl ot 804 would then be available as a permanent record and for view ng by
the doctor and patient. Wiile particular enbodi nents of this invention have
been described, it will be evident to those skilled in the art that the
present invention nmay be enbodied in other WD 02/ 056757 PCT/ AU02/ 00020 -8
specific fornms without departing fromthe essential characteristics

t hereof . The present enbodi nents and exanples are therefore to be
considered in all respects as illustrative and not restrictive, the scope
of the invention being indicated by the appended clains rather than the
foregoi ng description, and all changes which cone within the neani ng and
range 5 of equival ency of the clains 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
adm ssion that such prior art is comonly known by those



skilled in the art to which the invention relates. WO 02/ 056757

PCT/ AU02/ 00020 -9- CLAIMS: 1. A hand-hel d opht hal noscope having a built-in
printer fwoopeiemi7i ng a graphic imge of the interior of BCpaUIEOMW26 eye as
recei ved by the ophthal noscope. 5 2. The opht hal noscope of claim 1 wherein
the printer is built into a handle of .ghe ophthal noscope. 3. The
opht hal noscope of claim 1 including an i nage sensor associated wth a print
10 engine controller which controls a print head. 4. The opht hal noscope of
claim3 WHABIS: associated with the image sensor and print engine
controller is a mcro-control circuit adapted to control a notor driver for
print media transportation and a notor driver for operation of a

gui | | oti he noAdranfidieldsephshalnyseoperhianingd: buil-in prigter foroprindingal graphioimpgd nt
medi a. 5..The opht hal npscope of claim3 wherein associated with the print
engi ne c8ﬂ@?8ﬁﬁg cgﬁ§gﬁﬂnﬁ%§ﬁésﬁ?ﬁﬁ?€by§5(giﬁﬁﬂgo%ﬁﬂ?halnDscope of claim3
wheregn the print head is a nonolithic pagewidth print head. 7. The
opht hal noscope of claim3 wherein the print head is an ink jet print head.
25 8. Thé. ophThappbbalopscere ahglabnd whereiethgrmstwgesi wgpudlt dntes2 hanslaiaf tlee a

l'i ght so il lumnpnating the interior of a patient's eye. 9. The
ophthaln§é@§%&8%¥m81ain1l wherein the printer includes a print engine
assenbly conprising first and second sub-assenblies, the first

sub-assenbly incorporating an ink 30 squrce and print media and the second
sub- asserbl y The gplgealg}qs?@eaoqulmm 1 iecdgding an image sensor associated with a print

10  engine controller which controls a print head.

4. The ophthalmoscope 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

15 image from a roller of print media.

5. The ophthalmoscope of claim 3 wherein associated with the print engine controller

is an image memory.

20 6. The ophthalmoscope of claim 3 wherein the print head is a monolithic pagewidth
print head.
T. The ophthalmoscope of claim 3 wherein the print head is an ink jet print head.

25 8. The ophthalmoscope of any one of the preceding claims including a light source for

illuminating the interior of a patient’s eye.

9. The ophthalmoscope 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.



