WO 03/029012 PCT/ AU02/ 01052 1 A keyboard Field of Invention 5 This
invention relates to a keyboard. More particularly, the invention rel ates
to a conpwbas/okmyboard. Background to the |Invention Print@c3/Awe/ouse wth
conputers can be relatively expensive devices. 10 Accordingly, in a work
environnent, it is common for a pluralitly of work stations to be serviced
by a single printer station with the conputers of those work stations
comunicating with the printer. This necessitates people at the work
station having to get up and collect their docunents fromthe printer

whi ch can be tinme wasting. Oten, alAkéepboard required 15 is a single
sheet of paper, for exanple, where a letter is to be generated or where an
image is to be viewed and a hard copy of the image is required. Desktop
inkjet printers are available at |ow cost, but typically take up

subst anti q}iegﬁéﬁ%ﬁgoﬂ ncorporation of the printing function in a desktop

conput er Keyboar rees up this desk space. 20 Wiile it is technically
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vi bration_ as the riﬂt ead,scans. SUBSTI TUTE SHEET (RULE 26) WO 03/029012
PCT/ AU02/ (@ @omputer keyboard.

Background to the Invention

Printers for use with computers can be relatively expensive devices.

10 Accordingly, in a work environment, it is common for a plurality of work stations to
be serviced by a single printer station with the compﬁters of those work stations
communicating with the printer.

This necessitates people at the work station having to get up and collect their
documents from the printer which can be time wasting. Often, all that is required

15 is a single sheet of paper, for example, where a letter is to be generated or where an
image is to be viewed and a hard copy of the image is required.

Desktop inkjet printers are available at low cost, but typically take up
substantial desk space. Incorporation of the printing function in a desktop
computer keyboard frees up this desk space.

20 While it is technically possible to incorporate a scanning ink jet printer into a
keyboard, this has several disadvantages, including excess bulk, and side-to-side

vibration as the printhead scans.
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2 Recently, the present inventor has invented ink jet printer technol ogies
suitable for incorporation in a desktop keyboard, such as: 6,227, 652

6, 213, 588w0,02a30589 6, 231, 163 6, 247, 795 09/ 113, 099 6, 244 P6IAW2AHE2 704
09/112,778 6,220,694 5 6,257,705 6,247,794 6, 234,610 6, 247,793 6, 264, 306
6, 241, 342 6, 247,792 6, 264, 307 6, 254, 220 26 234,611 09/112,808 09/112, 809

6, 239, 821 09/113,083 6,247,796 09/113,122 09/112,793 09/112, 794 09/ 113, 128
09/ 113, 127 6, Regerghg the pBsesdmvenRadhaB40véntad &nkijcs peirderteghrdolbgies, 209, 989
6,247,791 09/ 112,764 6,217,153 09/112,767 6,243,113 09/112, 807 6, 247, 790
6, 260, 953 saitdble fép hcobPorationdh éybdafd/shdh adO4 09/ 425, 193 09/ 422, 892
09/ 422,806 09/ 425,420 09/ 422,893 09/693, 703 09/ 693, 706 09/ 693, 313

09/ 693, 279 09/ 337637 09/5693,5688 09/AR%38841 cb31llagse i6ryg7j7gg t echnol ogi es

are suitable for the consfruction of mniaturé, |ow cos pagew dt h
printers, whi c®98dA,008adibl3p4f69% wi 61457, 784key 90413, 778r m6f2201684.  Sunmmary of

br ovi 0Bd & Koy BVdCS pabriiduloar | y oot Bie worH 2 RomptiRt he Keyboar d

i ncluding a hosgimg4ran alxahgumer icpeksypad earsuized by eiha dipusi ng; and

09/112,808 09/112,809 6,239,821 09/113,083 6,247,796
09/113,122  09/112,793  09/112,794 09/113,128  09/113,127
6,227,653 6,234,609 6,238,040 6,188,415 6,227,654
10 6,209,989 6,247,791 09/112,764 6,217,153 09/112,767
6,243,113 09/112,807 6,247,790 6,260,953 6,267,469
09/425,419  09/425,418  09/425,194  09/425,193  (09/422,892
09/422,806  09/425,420  09/422,893  09/693,703  09/693,706
09/693,313  09/693,279  09/693,727  09/693,708  09/575,141
15
These ink jet technologies are suitable for the construction of miniature, low cost
pagewidth printers, which can readily fit within a keyboard form factor.
Summary of the Invention
20 According to a first aspect of the invention, there is provided a keyboard,
particularly for use with a computer, the keyboard including
a housing;
an alphanumeric keypad carried by the housing; and
a page width printer arranged in the housing.
25 The housing has dimensions approximating those of a standard computer

keyboard, the housing having an ejection slot along one, longer side through which
print media can be ejected after an image has been printed on the print media by

the printer.,

SUBSTITUTE SHEET (RULE 26)



a page width printer arranged in the housing. 25 The housi ng has di nensions
approxi mati ng those of a standard conputer keyboard, the housing having an
ej ecti on wbas/ozdoong one, | onger side through which print Pegdita2oms2 be
ejected after an inmage has been printed_on the print nedia by the printer.
SUBSTI TUTE SHEET (RULE 26) WO 03/ 029012 3PCT/ AUD2/ 01052 3 Pref er abl y, the
housi ng i ncludes an i nput slot along an opposed, |onger side for feeding
print medi a toPtéferably,thehoudipgiinelutys an ipytrslottaloegian opposed, dregefrsida of
sheets of paper to be fed to the printer one sheet at a tine. The keyboard

may i ncl uder feefdgdnimamediartoahg dinter. tTypitullys thwpfint miedéisrig thefdieopr i nt
nmedia fromthe input slot to the printer. The feed neans nay be arranged

Wi t hin t hgh&ayoF PAp& S BEed 6 thé prieerf (HeBhabt & Pahle drive arrangement for
feeding the print"nedia to the pr| nter. Further, the keyboard may i ncl ude

an engaging egfs BN SHhy AhRILIPHeR eI A tRORolRESHF Rl o' O

for feeding the pri out of t o) eJect on's

Form of “ofit BrhBlede iRl AiREar SERR @ﬁaﬁ‘rﬂﬁ%ré e eanS IR a5 hed o
| ntended POMI0des LTS AndGHBLOEA URBERLRILP GFNG REpBRBeRR]P" HEd by o

st andard, Q/\ERTY keypad, a 15 nunerals keypad and a plurality of control
keys. the print media to the printer.

Further, the keyboard may include an engaging means arranged
intermediate the printer and the ejection slot for feeding the print media out of the

10 ejection slot. Thus, the engaging means may be arranged downstream of the
printer and may be in the form of one or more spiked wheels which grip and
transport the print media to the ejection slot.

As indicated above, the keyboard is particularly intended for use with a
computer. Accordingly, the keypad may include a standard, QWERTY keypad, a

15 numerals keypad and a plurality of control keys.

The housing may include an access opening for enabling an ink supply of the
printer to be replenished. The access opening may be closed off by a lid in a top
surface of the housing. The ink supply of the printer may include a removable ink
cartridge which is accessed through the access opening of the housing.

20 Preferably, the printer is a full color printer. The printer may be a photo
quality printer.

The printhead may comprise an array of nozzles, said array being fabricated
by microelectromechanical (MEMS) techniques.

According to a second aspect of the invention, there is provided a computer

25 keyboard which includes
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The housi ng may i nclude an access opening for enabling an ink supply of the
printer to be replenished. The access opening nmay be closed off by alid in
a top suwbasmwi2the housing. The ink supply of the prinPer/Atmy/oiosezl ude a
renovable ink cartridge which is accessed through the access openi ng of

t he housing. 20 Preferably, the printer‘?s a full color printer. The
printer may be a photo quality printer. The ﬁrinthead may conprise an
array of nozzl ehousimghayingan awiay@f keys ¢arnied dhetepnrangrdafindng a chenmbeni cal
(MEMS) techniques. According to a second aspect of the invention, there is
provi ded a conppagewidtb iklejeh paimtemdnirahgedwithite thetiRETHENSFEhSHERIingRAdE 26)
WO 03/029012 PCT/ AU02/ 01052 4 a housing having an array of keys carried

thereon and defhihme stotcihaneaside of thadsilidfor fkedifg pPint Mi&lia & flagigated t hi n
t he chanber of the housing; and an input slot in one side of the housing

for feedi ggqR 118t iPart nd (o ps-To Y ' : | opposed
i de of t ARG GbctRE It i OPpiedApdl of tioth BSi FEOLEN W cH UIThAR,
printing. j.ef i_RL L On: t he Drawi ngs The invention is now descri bed
by vvayglof ngédé%ﬁ‘gs%%?ﬁﬁeéﬁglpgﬁl& to the acconpanying diagramatic draw ngs
in which: 10 Figure 1 shows a three dinensional view of a keyboard, in
accordance with the invention;

Brief Description of the Drawings

The invention is now described by way of example with reference to the
accompanying diagrammatic drawings in which:
10 Figure 1 shows a three dimensional view of a keyboard, in accordance with
the invention;
Figure 2 shows a sectional side view of the keyboard; and
Figure 3 shows, on an enlarged scale, a sectional side view of part of the
keyboard.
15
Detailed Description of the Drawings
In the drawings, reference numeral 10 generally designates a keyboard in
accordance with the invention. The keyboard 10 is intended particularly for use
with a computer. The keyboard 10 comprises a housing 12 on which a keypad 14 is
20 arranged. A printer 16 (Figures 2 and 3) is contained in a chamber 18 defined in
the housing 12 of the keyboard 10.
The housing 12 is dimensioned similarly to a conventional computer
keyboard and is substantially rectangular when viewed in plan having a pair of
opposed, longer sides and a pair of opposed, shorter sides. An input slot 22 is

25 defined in one of the longer sides of the housing 12 for feeding print media in the
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Figure 2 shows a sectional side view of the keyboard; and Figure 3 shows,
on an enl arged scale, a sectional side view of part of the keyboard. 15
Det ai | ed Woxsn29ti on of the Drawi ngs I n the draw ngs, refecenaawseral 1o
general ly designates a keyboard in accordance with the invention. The
keyboard 1o is intended particularly forduse wth a conputer. The keyboard
1o conprises a housing 12 on which a keypad 14 is 20 arranged. A printer 16
(Fi gures Zomnafa)shest afpaper rqdoithe priotenmée rPreéerdbly, Helinput slohe2lisdefined 12

of the keyboard 10. The housing 12 is dinensioned simlarly to a

convent i oiakhateigeidthe Horwhaardwhivh, iisuse)istlaopén told yseref thakebvardvien
viewed in plan having a pair of opposed, |onger sides and a pair of

opposed, short ah e§éd@Rsh sléf2b IAfirEddh aropposéd, 9akbngde bﬂtl%ﬂ%l%ﬁﬂ%he | onger
sides of the housing 12 for feeding print media in the SUBSTIT SHEET

(RULE 20) (08 0RRTAE. SELARLR00z, Bt loRthedn gt f ihaRARaRet0, L
o ect i 8n SPBIGEon oF piipfney ArraFop a0 Bt R andnt I YA REASn e
o] ot od 2O WEChHBFEAS 5K D8P4 RICAGNRRTGRTE tr 2y 30 extends out war dl y
fromthe ejection slot 26 on_to which the sheet of paper 24 is fed after
printing. The keypad 14 includes an array if keys 38 arranged in a QWERTY keypad

32, a numerals keypad 34 and a plurality of control keys 36. Each key 38 of the

keypad 14 includes a key cap 40 which communicates with a keyboard circuit board

10 42 (Figures 2 and 3) through an opening in a top surface of the housing 12. The key

caps 40 engage key switches 44 mounted on the circuit board 42.

The printer 16 comprises a page width ink jet printhead 46 mounted in a
support 48. The printhead 46 is a multi-color printhead for printing photo quality
images 28. Accordingly, the support 48 includes a plurality of galleries 50, each of

15  which contains a different color ink to be fed via passages 52 to the printhead 46.

The printer 16 includes a controller printed circuit board (PCB) 55. The PCB
55 receives printing commands from the computer (not shown) via a USB
connector 56 (Figure 1). A printhead PCB 54 communicates with the printhead 46
via a TAB automated bond Aﬁlm 58 or any other suitable, flexible film. The

20 controller PCB 55 connects to the printhead PCB 54 via a flexible film.

A retaining device, in the form of a locking member 60, releasably locks the
printer 16 in position in the chamber 18 of the housing 12. The locking device 60
includes a cam-like locking member 62.

Further, the printer 16 includes an ink supply cartridge (not shown) for

25 feeding ink to the galleries 50 of the printhead support 48. The ink supply
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The keypad 14 includes an array if keys 38 arranged in a QAERTY keypad 32,
a nunerals keypad 34 and a plurality of control keys 36. Each key 38 of the
keypad 14worcloesdes a key cap 40 which comruni cates with aPprk@piwandseircuit
board 10 42 (Figures 2 and 3) through an opening in a top surface of the
housi ng 12. The key caps 40 engage key %&wi tches 44 nounted on the circuit
board 42. The printer 16 conprises a page w dth ink_éet printhead 46

nmount ed i gagTidgeppaecessrsl threeglpan opretg, desed off hyid lid 64 dFigurpn),inkadap f or
printing photo quality images 28. Accordingly, the support 48 includes a
pl ur al i t y suffagabf Hre lesushfg 12tctepbdcelthevhrteidge oviiem itsswpply bf atkelnds Ise@nor i nk
to be fed via passages 52 to the printhead 46. The printer 16 includes a
control | edepldtéd.ed circuit board (PCB) 55. The PCB 55 receives printing
commands fromthe conputer (not shown) via a USB connector 56 (Figure 1).

A PLNE3 P09 BRI RB i ecSb1Orffeaifk e AR AYBRELSd,
comeck s L eIk RROTEERe fdp i RS R oS R o

RPN RO e R N RS AR LTSN A
D D o o e s et BBk v

03/029012 PCT/ AU02/ 01052 6 cartridge is accessed through an opening,
cl osed of imaiptainithe pbmagity gfithe Helt 68 and, aenordingly, the sheet of paper 24.

An engaging means, in the form of at least one spiked wheel 76, is arranged

10 intermediate the printer 16 and the ejection slot 26. The, or each, spiked wheel 76
engages the sheet of paper 24, after printing of the image 28, and feeds the sheet of
paper 24 through the ejection slot 26 to be accessed by the user.

In use, when an image 28 is to be printed, the user inserts a sheet of paper
into the keyboard through the input slot 22 where it is fed to the printer 16 by the

15 feed arrangement 66. By means of an appropriate command via the computer, the
information or image to be printed is féd to the printer 16 via the USB connector 56
and the controller PCB 55. The printer 16 is controlled by the PCB 55 to print the
image 28 on the sheet of paper 24 and to cause ejection of the sheet of paper 24
together with its printed image 28 thereon through the ejection slot 26.

20 It is an advantage of the invention that a computer peripheral is provided
which enables a person rapidly to obtain copies of images while seated before the
person's computer. In this regard, it is to be noted that the printer 16 is a high
speed printer which can print at rates of up to 30 pages per minute. Hence, the
need for using a communal work station is obviated. In addition, the incorporation

25  of the printer within the keyboard 10 considerably reduces the space required for a
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surface of the housing 12 to replace the cartridge when its supply of ink
has been depleted. The keyboard to includes a feed nechanism 66 for
feedi ng twe oslozmwi2 of paper 5 24 to the printer 16. The f®@e€W/Amwehas2zsm 66
conprises an endless belt 68 which is rotated by a drive roller 70 and

ext ends about an opposed, idler roller 72. A planar menber in the form of
a sprung netal plate 74 bears against the belt 68 to maintain the planarity
of the belcomgBitanigetharovith itgipgriphaeals ardtinsb dedpg rpreviding merg apacegorreans,
in the formof at |east one spiked wheel 76, is arranged 10 internedi ate

t he print eserd 6ltawitl Helwpprpaatadathattits cabbe Bfienajor basth wingre keedwolle station
engages the sheet of paper 24, after printing of the inmage 28, and feeds
the sheet 94 confifed wdfkinBlspHed) the ejection slot 26 to be accessed by the
user. In use, when an imge 28 is to be printed, the user inserts a sheet
of paper into the keyboard through the input slot 22 where it is fed to
the printer 16 by the 15 feed arrangenent 66. By neans of an appropriate
command via the conputer, the information or image to be printed is fed to
the printer 16 via the USB connector 56 and the controller PCB 55. The
printer 16 is controlled by the PCB 55 to print the imge 28 on the sheet
of paper 24 and to cause ejection of the sheet of paper 24 together with
its printed image 28 thereon through the ejection slot 26. 20 It is an
advant age of the invention that a conputer peripheral is provided which
enabl es a person rapidly to obtain copies of inmages while seated before the
person's conputer. In this regard, it is to be noted that the printer 16 is
a high speed printer which can print at rates of up to 30 pages per

m nute. Hence, the need for using a conmmunal work station is obviated. In
addition, the incorporation
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25 of the printer within the keyboard 1o consi derably reduces the space
required for a SUBSTI TUTE SHEET (RULE 26) WD 03/029012 PCT/ AU02/ 01052 7
conput er wogakmei2 with its peripherals and, in so doing, pCcHAWYSAOre
space to a wuser. It will be appreciated that this can be of major benefit
where the work station is a confined wo¥king space. SUBSTI TUTE SHEET (RULE
26) WD 03/029012 PCT/ AU02/01052 8 WE CLAIM 1. A keyboard which incl udes
a housi ng;WELCEABYanuneri ¢ keypad carried by the housing; and a page w dth
printer arranged in the housing. 2. The keyboard of claim1 in which the
housi ng has di Wekeyboasd whinhoxiclelesng t hose of a conputer keyboard, the
housi ng having an ejection slot in one side through which print nmedia can
be ejected aftarhcwsirigiage has been printed on the print nedia by the
printer. 3. The keyboard of claim2 in which the housing has an input sl ot

In an opposed aﬁiaﬁiﬂlérﬁfméﬁ@ﬁéﬁﬁdﬁtrairﬂédB?@h@h&ﬁsih??armi nter. 4. The keyboard
of claim3 which includes a f'éed neans arranged Th the housing for feeding

the print medi g f600:4fpliRRY arilifed if thd'foRdihgt & -

2, The keyboard of claim 1 in which the housing has dimensions approximating
those of a computer keyboard, the housing having an ejection slot in one side
through which print media can be ejected after an image has been printed on the

print media by the printer.

3. The keyboard of claim 2 in which the housing has an input slot in an opposed

side for feeding print media to the printer.

4. The keyboard of claim 3 which includes a feed means arranged in the

housing for feeding the print media from the input slot to the printer.
5. The keyboard of claim 2 which includes an engaging means arranged
intermediate the printer and the ejection slot for feeding the print media out of the

ejection slot.

6. The keyboard of claim 1 in which the keypad includes a QWERTY keypad, a

numerals keypad and a plurality of control keys.
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5. The keyboard of claim2 which includes an engagi ng neans arranged
internmediate the printer and the ejection slot for feeding the print nedia
out of thwoogjoemizon slot. 6. The keyboard of claim1l in woretvorheskeypad
i ncl udes a QAERTY keypad, a nunerals keypad and a plurality of control
keys. SUBSTI TUTE SHEET (RULE 26) WO 03/¢029012 PCT/ AU02/ 01052 9 7. The
keyboard of claim1l in which the housing includes an access opening for
enabling an ink supply of the printer to be replenished. 8. . The keyboard
of claim6 in which the ink supply of the printer includes an ink

cartri dg& whi The keykaazd of elaimhripugich ithe housing ingudesan aéceshepemingifory. 9.
The keyboard of claim1 in which the printer is a full color printer. 10.
The keybenabling aw i saeply of the pintené¢o peiraplenisheda photo quality col or
printer. 11. The keyboard of claim1 in which the printhead conprises an
array of nozzles, said array being fabricated by m croel ectronechani cal
techni ques. 12. A conputer keyboard which includes a housing having an

array of gkeysTRake{inthrliBELRAD 6 yﬁﬁftheglggﬁ%pgghﬂé prinferRAAGAN gh N | Nkl et

printer arranged wthin the chanber of t an rnput slot in

o cct | on 0t olrHieERBidts effees PR RANE hokBr b e B S RO IINIRE L npr

nedia is ejected after printing. SUBSTI TUTE SHEET ( RULE 26)

0. The keyboard of claim 1 in which the printer is a full color printer.
10. The keyboard of claim 9 in which the printer is a photo quality color printer.

11.  The keyboard of claim 1 in which the printhead comprises an array of

nozzles, said array being fabricated by microelectromechanical techniques.

12. A computer keyboard which includes
a housing having an array of keys carried thereon, and defining a chamber;
a page width inkjet printer arranged within the chamber of the housing; and
an input slot in one side of the housing for feeding print media to the printer
and an ejection slot in an opposed side of the housing through which the print

media is ejected after printing.
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