
10 July 2006 WO 03/068515 PCT/AU03/00154 MANUALLY MOVEABLE PRINTER WITH
SPEED SENSOR  Field of the Invention This invention relates to improvements
in printer technology, and, in particular, relates to a manually  moveable
printer with a speed sensor which is adapted to print onto a page of print
media as a user swipes the  5 printer across the page. Background Prior art
printers typically incorporate a supply of print media into the printer and
employ a print  media feed mechanism to transport the print media past the
printhead(s) to effect printing onto the print  media. In such printers it
is essential during a printing operation to synchronise the speed of the
print media 10 with the printing rate of the printhead(s) to ensure a
faithful reproduction of the image being printed. Up until  now the
synchronisation of the print media with the printhead(s) has been
relatively simple to accomplish  because the print media feed mechanism,
including the supply of print media, has been an integral part of the
printer. The speed of the print media is therefore Imown and controllable,
as is the speed at which the  printhead(s) and print controller operate,
with synchronisation between these features being accomplished  15 using
simple mechanical features such as gears, stepper motors and the like.
However, the need to have a supply of print media accommodated within the
printer has made these  printers larger and heavier than they otherwise
need be. Similarly, the need for a print media drive  mechanism integral to
the printer to ensure proper synchronisation between ink ejection and print
media  transport has limited the minimum possible printer size. 20
CO-PENDING APPLICATIONS Various methods, systems and apparatus relating to
the present invention are disclosed in the  following co-pending
applications filed by the applicant or assignee of the present invention
simultaneously  with the present application: 25 AP39AP43AP44AP46AP47AP48
AP49AP50AP51AP52AP53AP55 AP58AP60AP61AP62AP63AP64 AP65AP66AP67AP68AP69AP70
AP71AP77AP78AP79 The disclosures of these co-pending applications are
incorporated herein by cross-reference. Each  



30 application is temporarily identified by its file reference. This will
be replaced by the corresponding PCT  Application Number when available. 35
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According to a first aspect of the present invention there is disclosed a
printer adapted to be 40moveable by a user relative to print media and
comprising: 10 July 2006 PCT/AU03/00154  11 May 2004 3 a printbead
arrangement adapted to effect printing onto the print media, as the printer
is moved  relative to the print media, the printhead arrangement including
a plurality of ink ejection nozzles; an ink supply adapted to store ink and
to supply the ink to the printhead arrangement; a speed sensor adapted to
measure the speed at which the prhnthead arrangement is moved relative to
5 the print media and to generate speed data; and a print controller
adapted to: 



receive image data from an image sourer, convert the image data into a
plurality of drop ejection control signals;  receive the speed data from
the speed sensor, and 10 (d) operate the ink ejection nozzles In the
printhead arrangement in accordance with the drop  ejection control signals
at a rate determined using the speed data, to thereby effect printing of
the  image data onto the print media; ' . . a capping arrangement moveable
between a capped position in which the capping arrangement  obstructs the
ejection of ink from the- ink ejection nozzles and an un-capped position in
which the copping  15, arrangement does not substantially obstruct the
ejection of ink from the ink ejection nozzles, the capping arrangement
comprising a mounting portion pivotally mounted on the printer and a
capping arm extending  substantially perpendicularly from the mounting
portion to a distal end, the distal end lying adjacent the ink  ejection
nozzles to obstruct ink ejection from the ink ejection nozzles when the
capping arrangement Is  mounted on the printer and is inthb capped
position; and 20 a capping actuator disposed on the printer so as to be
operable by a user as the user moves the  printhead arrangement relative to
the print media. AMENDED SHEET  IPEA/AU 10 July 2006 PCT/AU03/00154  II May
2004 4 Brief Description of the Drawings The invention will now be
described by way of example only with reference to preferred  embodiments
and to the accompanying drawings in which: 5 use; 10 Figure 1 is a
perspective view of a preferred embodiment of a printer according to the
invention, in Figure 2 is an exploded perspective view of the prints;
Figure 3 is a perspective end view of the printer;  Figure 4 is a
perspective bottom view of the printer; Figure 5 is a cross section of the
printer illustrating a capping device in a capped position; and  Figure 6
is a crass section of the printer illustrating the capping device in an
un-capped position.. AMENDED SHEET  



IPEA/AU 10 July 2006 WO 03/065515 i PCT/AU03/00154 Detailed Description of
Preferred and Other Embodiments As shown in Figure 1, a printer 10
according to a preferred embodiment of the invention prints an  image 22 on
the page 20 as it traverses the page in the direction of the arrow 21 under
the guidance of a user  (not shown). 5 An exploded perspective view of the
printer 10 of Figure 1 is shown in Figure 2. As seen in Figure  2, the
printer 10 includes a lower moulding 11, an upper moulding 12 and a
removable end cap 13 each of  which may be formed of any suitable plastics,
metal or similar material. The upper and lower mouldings each include media
slides 14 formed on the bottom surface of each  end of the mouldings. The
slides 14 protrude from the bottom surface of the mouldings and serve to
elevate  10 the printer as the printer traverses the print media, resulting
in minimal friction between the printhead and the print media. The slides
also serve to prevent contact between the printer and freshly printed ink
which could  otherwise disturb the printed image. When joined, the upper
and lower mouldings reveal an ink ejection slot 15 through which ink is
ejected during printing. A capping device 50, preferably of metal, is
received in a recess 17 formed in the  15 upper moulding 12. The capping
device 50, pivots about a pivot point (described below) from a capped
position in which a capping arm 52 of the capping device 50 blocks the ink
ejection slot 15, to an un-capped  position in which the ink ejection is
unrestricted. Operation of the capping device 50 is effected using a finger
pad 55 formed integrally with the capping device. Internally, the printer
10 includes a printhead module 30 in which is disposed a plurality of ink
20 distribution channels leading to an array of ink ejection nozzles 31
aligned with the ink ejection slot 15  formed between the upper and lower
mouldings. An ink supply cartridge 32 stores ink, preferably in four
colors, namely cyan, magenta, yellow and black, to provide for full color
printing. Alternatively, or in  addition, infra-red ink may be provided.
The ink cartridge 32 supplies ink to the ink distribution channels of  the
printhead module 30 through an ink connector 33. 25 Any one of a number of
known printhead modules and ink Supply systems may be suitable for use
with the present invention and thus further description of such features is
omitted here. Details of printhead  modules and ink supply systems suitable
for use with the invention can be found in the co-pending  applications
listed at the start of this specification. 



A print controller 36 includes a microprocessor that converts image data
stored in microprocessor  30 memory into a sequence of electrical "drop
ejection" signals. The signals are communicated to the printhead  module 30
in a known manner during a print operation to cause selective ejection of
ink from the ink ejection  nozzles 31. The print control microprocessor 36
(not shown) communicates with external devices to receive print
instructions, in particular digital image data. In the embodiment shown,
digital image data may be provided 35 to the microprocessor 36 as an
infra-red (lit) signal through an IR window 59 formed in one end panel of
the  printer 10. An IR receiver electrically connected to the
microprocessor 36 receives the data which is then 10 July 2006 WO 03/068515
6 PCT/AU03/00154 stored in the processor memory. In alternative
embodiments, the microprocessor may communicate through  any other suitable
connection such as hard wire connections to other electronic devices (such
as computers,  scanners, copiers, digital cameras and the like), wireless
telecommunications (such as WAP and the like) or  through a plug and socket
connection or data port. Other information, for example print control
instructions, 5 may also be provided to the printer from external devices
using the above systems. In a further embodiment,  the microprocessor may
have its own graphics generating capabilities. The upper and lower
mouldings provide a recess in which to receive batteries 42, for example
two  1.5 V "AAA" batteries. A flexible printed circuit board (PCB) 34 has
busbars (not shown) thereon that  convey power from the batteries 42 to the
printhead module 30, microprocessor 36 and any other powered  10
components. A power switch 43 formed in an end panel of the printer 10 is
operated by a user to actuate the  printer between powered and unpowered
modes. The batteries 42 are removable from the printer 10 through an
aperture 46 formed between the upper  and lower mouldings. The ink
cartridge may be removed and replaced through a similar aperture 47. As  15
illustrated in Figure 3, the end cap 13 is fast removed from the printer 10
to reveal the apertures 46, 47 after which the batteries and/or ink
cartridge may be replaced. In a further embodiment not illustrated here,
the  batteries and ink cartridge may be provided as an integral unit within
a removable housing with only one  aperture being formed in the end of the
printer 10 to receive the housing. A plurality of status indicating light
emitting diodes (LEDs) 49a, 49b, 49c (Figure 3) are electrically  20
connected to the microprocessor and are disposed in an outer surface of the
printer 10. The separate LEDs  can be used for indicating error conditions
such as low battery, low ink or general printer operation error  



conditions as well as a general printer ON/OFF condition. To perform
printing, a user first actuates the capping device 50, in a manner
described below, to  expose the printhead chip 31 (Figure 4) to the print
media. The print media may be any suitable textile for  25 receiving the
type of ink stored in the printer and may include inter al/a paper,
cardboard, wood, fabric and plastics. The printer 10 may include further
control buttons designed to be depressed by the user to initiate  printing,
i.e. to commence the ejection of ink from the printhead under the control
of the print control  microprocessor. Alternatively, actuation of the
capping device 50 may be detected as a signal that the user is  ready for
the printing to commence. The user then moves the printer 10 across the
print media 20 as  30 illustrated in Figure 1. To control the printing
rate, the printer 10 includes an optical encoder wheel 39 (Figure 2)
attached  to the printhead module 30 at one end thereof. The optical
encoder wheel 39 is received in slots 41 a, 4lb  formed in the upper and
lower mouldings respectively and extends from the mouldings to the point
where the  rim of the wheel 39 is level with the media slides 14 (see
Figure 4). Circumferentially spaced markings on 35 the optical encoder
wheel 39 are read by an optical sensor on the microprocessor 36 as the
wheel 39 rotates.  The optical sensor includes a light source, such as an
LED, and a photo-detector that produces an  electrical response dependant
upon the amount of light incident upon the detector. The light reflection
10 July 2006 WO 03/068515 PCT/AU03/00154 7 characteristics of the encoder
wheel 39 vary between the marked and un-marked areas and thus, as the
markings rotate past the detector, a change in the detector response
occurs. The frequency at which the  detector response changes provides a
measurement of the speed at which the encoder wheel is rotating, and
therefore the speed at which the printer is moving relative to the print
media. The detector response is 5 communicated to the print control
microprocessor 36 which uses the signal to calculate the speed at which the
printhead module is being moved across the print media. The print
controller then synchronises the rate at  which the drop ejection control
signals are passed to the ink ejection nozzles with the measured speed at
which the printer is moving. The printer 10 is therefore able to ensure
appropriate print dot spacing of  successive limes of print and thus create
a faithful reproduction of the printed image even though the printer  10
does not control the speed at which the print media moves relative to the
printhead. Furthermore, if the number of markings on the encoder wheel 39
is high enough, the microprocessor  36 is able to quickly adapt to the
variations in the speed at which a user may move the printer across the
print  media thereby achieving a higher quality image. In one embodiment,
the markings on the encoder wheel are  spaced in such a way that the
circumferential spacing between successive markings on the wheel is 



15 substantially equal to the spacing between successive print lines in the
image being printed. in this  embodiment, the detection of a marking on the
wheel triggers the printing of the next line of the image. An idler wheel
44 is attached to the opposite end of the printhead module 30 to allow
stability and  directional control of the printer. A shaft may connect the
idler wheel 44 with the encoder wheel 39 to  synchronise the rotation
speeds of each wheel 20 The optical encoder wheel 39 or idler wheel 44 may
have a speed limiter such as a friction clutch that  prevents a user from
moving the printer along the print media at a rate faster than the maximum
rate of  operation of the printhead module 30. Furthermore, either or both
wheels may have a system such as a ratchet  for preventing the printer from
being moved in the opposite direction to the direction of printing.
Operation of the capping device 50 will now be described with reference to
Figs. 5 and 6. Referring  25 first to Figure 5 there is shown an end
cross-section of the printer unit 10. The capping device 50 is disposed  in
a recess 17 of the upper moulding 12. The capping device 50 is a
substantially L-shaped section having a  mounting portion 51 received in
the recess 17 and a capping arm 52 extending perpendicularly from the
mounting portion. A finger pad 55 is formed along the length of the
mounting portion 51. At each end of the mounting portion 51 and on the
opposite side to the finger pad 55 there extends a  30 flange 57 having an
aperture 58 therein. The aperture 58 engages a pivot 56 extending from an
edge of the  recess 17 to thereby mount the capping device 50 to the upper
moulding 12 and at the same time allowing  pivotal motion of the capping
device. When the capping device 50 is mounted to the upper moulding 12 as
illustrated in Figure 5, the  capping arm 52 reaches to the printhead
module 30 containing the ink ejection nozzles 31. An elastomeric  35 pad 54
is formed on the distal end of the capping arm 52 for protecting the ink
ejection nozzles. In the position shown in Figure 5 the elastomeric pad 52
obstructs the ejection of ink from the printhead 30.  Referring to Figure
6, a user applies finger pressure to the finger pad 55 in the direction of
the arrow 60 10 July 2006 WO 03/068515 PCTIAU03100154  8 causing the
capping device 50 to rotate about the pivot 56. As the capping device
rotates, the capping arm  moves away from the printhead 30 to a position
where it no longer obstructs the ink ejection nozzles 31 and  ink may
successfully be ejected onto underlying print media. The capping device 50
may further include a spring biasing the capping device 50 to the capped  5
position when forger pressure is removed from the finger pad 55. A contact
sensor (not shown) may detect when the capping device 50 is moved to the
uncapped  position and communicate the state of the capping device to the
print control microprocessor 36 so that  



printing is only attempted when the capping device 50 is in the uncapped
position. The printer 10 of the present invention may include keys for
controlling the microprocessor to  10 perform such printer operations as
downloading image data from an external device, resetting an incomplete
print operation so that the printer commences printing at the start of an
image etc. Alternatively, these  functions may be communicated to the
printer through the IR data port described previously. 10 July 2006
PCT/AU03/00154  . 11 May 2004 9 '/ CLAIMS: 1. A printer adapted to be
moveable by a =or relative to print media and comprising: .a printhead
arrangement adapted to effect printing onto the print media as the printer
is moved  relative to the print media, the prlnthead arrangement including
a plurality of ink ejection nozzles; . 5 an ink supply adapted to store ink
and to supply the ink to the printhead arrangement; a speed sensor adapted
to measure the speed at which the printltead arrangement is moved relative
to  the print media and to generate speed data, a print cbntroller adapted
to: (a) receive image data from an image souroo; 10 (b) convert the Image
data into a plurality of drop ejection control signals;  .(c) receive the
speed data from the speed sensor and (d) operate the Ink ejection nozzles
in the printhead arrrangement in accordance with the drop  ejection control
signals of a rate determined using the speed data, to thereby effect
printing of the  image data onto the print media; 15 a capping arrangement
moveable between a capped position it which the capping arrangement
obstructs the ejection of ink from the ink ejection nozzles and an
un-capped position in which the capping  arrangement does not substantially
obstruct the ejection of ink from the ink ejection nozzles, the capping
arrangement comprising a mounting portion pivotally mounted on the printer
and a cappling arm extending  substantially perpendicularly from the
mounting portion to a distal end, the distal end lying adjacent the ink 20
ejection nozzles to obstruct ink'ejection from the ink ejection nozzles
when the capping arrangement is  mounted on the printer and is in the
capped position; and a capping actuator disposed on the printer so as to be
operable by a user as the user moves the  printhead arrangement relative to
the print media, 2. The printer of claim l further comprising a finger pad
formed on the mounting portion of the capping  



25 arrangement 3. The printer oclaim 1 wherein the speed sensor comprises:
an optical encoder wheel adapted to be in contact with the prim media and
to rotate as the printer is  moved relative to the print media, the optical
encoder wheel having a series of circumferentially spaced  markings
thereon, wherein the Circumferential spacing between successive markings on
the optical encoder 30 wheel is substantially equal to the spacing between.
successive print hoes in the image data being printed; and  en optical
sensoradspted to:  AMENDED SHEET  IPEA/Atr  10 July 2006 PCT/AU03/00154  11
May 2004 10 (a) detect the markings as the markings pass the optical sensor
during rotation of the optical  encoder wheel; and (b) , generate the speed
data from the detected markings. 4. The printer of claim 3 wherein the
detection of a marking on the encoder wheel triggers the printing  S of a
next line of the image data 5. The printer of claim 1 further comprising a
housing for receiving one or more batteries and an ink  supPlY, the housing
being removable from the printer to simultaneously remove the one or more
batteries and  the ink supply. 10 6. A printer substantially as described
heroin with reference to the drawings. AMENDED SHEET  IPEA/AU 


