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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This patent claims the priority benefit under 35
U.S.C. §119(e) of: U.S. provisional application
60/892,703, filed on March 2, 2007 (priority number: US
2007 0892703P); and U.S. provisional application
60/913,027, filed on April 20, 2007 (priority number: US
2007 0913027P).

BACKGROUND

[0002] Known printers often utilize a mechanically driv-
en carriage to linearly propel, position and transport a
print head to a desired position adjacent to a print medi-
um. The print medium, in turn, is mechanically driven and
positioned underneath and/or adjacent to the print head.
During a print operation, the print head and the print me-
dium are positioned relative to each other as an image
is laid down.

[0003] Other known printers are designed and config-
ured to be portable. For example, portable printers often
include miniaturized components to reduce the overall
weight and size of the device. Regardless of the size of
these portable printers, the configuration and motion of
the print head and the print medium operate in the same
manner as the known printers discussed above. Thus,
the print head and print medium drive mechanisms limit
the size reduction of the printer as well as the material
that may be used as the print medium.

[0004] A hand held ink jet printer is known from US
4,412,232. An ink jet cartridge and a method of assem-
bling the same in known from US 2003/0202060 A1.

SUMMARY

[0005] The present disclosure generally relates to
hand-held printers and more particularly to hand pro-
pelled printers including individual inkjets and/or an inkjet
array optimized for hand-held printing. It would be desir-
able to provide a printer having increased portability
and/or mobility over the known printers and portable
printers. It would further be desirable to provide a mobile
printer that may reduce and/or eliminate the need for the
print head and print medium drive mechanisms utilized
within the known printers and portable printers. Moreo-
ver, it would be desirable to provide an ink supply or res-
ervoir configured to cooperate with a hand-propelled or
driven printing device.

[0006] In an embodiment, an ink reservoir configured
to cooperate with a hand-held printer as set forth in claim
1 is disclosed.

[0007] In another embodiment, a method of configur-
ing aink reservoir for cooperation with a hand-held printer
as set forth in claim 7 is disclosed.

[0008] Additional features and advantages of the dis-
closed hand-held printer are described In, and will be
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apparent from, the following Detailed Description and the
figures.

BRIEF DESCRIPTION OF THE FIGURES

[0009] FIG. 1 is a logical schematic of a hand-held
printerin accordance with the teachings disclosed herein;
[0010] FIG. 2Ais a bottom plan view of the hand-held
printer discussed in conjunction with FIG. 1;

[0011] FIG. 2B is an enlarged plan view of a nozzle
array shown in FIG. 2A;

[0012] FIG. 2C is an enlarged cross-sectional view of
a nozzle shown in FIGS. 2A and 2B;

[0013] FIG. 3isatop plan view of the hand-held printer
shown in FIG. 2A;

[0014] FIG. 4 is a flowchart describing an exemplary
positioning operation that may be performed by the hand-
held printer;

[0015] FIG. 5 is a flow diagram describing an exem-
plary printing operation that may be performed by the
hand-held printer;

[0016] FIGS. 6A and 6B are enlarged views of exem-
plary nozzle arrays constructed in accordance with the
teaching and disclosure provided herein;

[0017] FIG. 7 is a bottom plan view of the hand-held
printer including the exemplary nozzle array shown in
FIG. 6A;

[0018] FIGS. 8A and 8B illustrates a side view of an
ink reservoir configured to cooperate with the hand-held
printer shown in FIG. 7; and

[0019] FIG. 9illustrates a side view of an ink reservoir
being refilled.

DETAILED DESCRIPTION

[0020] The embodiments and concepts discussed
herein provide for a mobile or hand propelled printer hav-
ing a compact size and suitable for printing on a wide
variety of print mediums. The exemplary mobile or hand
propelled printer eliminates the carriage and paper han-
dling mechanisms and may include scanning and posi-
tion sensors.

[0021] FIG. 1 illustrates a schematic 100 depicting the
physical and logical components of a mobile or hand pro-
pelled printer 102. As used herein, the terms printer, print-
ing device, hand-held printer, mobile printer and hand
propelled printer are intended to be synonymous and in-
terchangeable. The printer 102 may include a controller
104 powered by a power supply 106 and in communica-
tion with a print head 108 and a sensor suite 110. The
sensor suite 110, in this exemplary embodiment, may
include one or more position or navigation sensors 112
and one or more optical imaging sensors 114. The con-
troller 104 and the sensor suite 110 cooperate to facilitate
precise and accurate positioning of the print head 108
throughout printing and/or scanning operations. Precise
positioning allows the printer 102 to reliably produce or
print images and scan or acquire images.
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[0022] The controller 104 may include a communica-
tion interface or module 116 coupled to an image
processing module 118 and an image information source
120. The image processing module 118 may, in turn, be
communicatively coupled to a print module 122 and an
image capture module 124. The print module 122 and
image capture module 124 are, in this exemplary em-
bodiment, communicatively coupled to a positioning
module 126.

[0023] The image information source 120 may be any
type of device capable of transmitting data related to an
image, picture or file to be printed by the print head 108.
The image information source 120 may include a general
purpose computing device, e.g., a desktop computing
device, a laptop computing device, a mobile computing
device, a personal digital assistant, a cellular phone, etc.
or it may be a removable storage device, e.g., a flash
memory data storage device, designed to store data such
as image data. If, for example, the image information
source 120 is a removable storage device, e.g., a uni-
versal serial bus (USB) storage device, the communica-
tion interface 116 may include a port, e.g., a USB port,
to engage and communicatively receive the storage de-
vice. In another embodiment, the communication inter-
face 116 may include a wireless transceiver to allow for
the wireless communication of image data between the
image information source 120 and the controller 104. Al-
ternatively, the communication interface 116 may facili-
tate creation of an infrared (IR) communication link, a
radio-frequency (RF) communication link or any other
known or contemplated communication system, method
or medium.

[0024] The communication interface 116 may, in other
alternate embodiments, be configured to communicate
with the image information source 120 through one or
more wired and/or wireless networks. The networks may
include, but are not limited to, a personal area network
(PAN), a local area network (LAN), a wireless local area
network (WLAN), a wide area network (WAN), etc. The
networks may be established in accordance with any
number of standards and/or specifications such as, for
example, IEEE 802.11x (where x indicates a, b, g and n,
etc.), 802.16, 802.15.4, Bluetooth, Global System for Mo-
bile Communications (GSM), code-division multiple ac-
cess (CDMA), Ethernet, etc.

[0025] Theimage processing module118 may receive
the image data from the communication interface 116
and process the received image data to facilitate the print-
ing process. Alternatively, the processing of the image
data may be performed by the image information source
120 or other device or module and communicated to the
communication interface 116. The processed image data
may, in turn, be provided to the print module 122. The
print module 122 can cache or store the processed image
data or may communicate the datain real-time for printing
by the print head 108.

[0026] The positioning module 126 may provide posi-
tion information to the print module 122. The position
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information may be utilized to calculate the relative po-
sition of the print head 108 to a reference point defined
or established on the print medium or within the image
data being printed and/or scanned. The position informa-
tion may be generated or calculated by the positioning
module 126 based on signals, measurements or other
information received from the one or more navigation
sensors 112. The navigation sensors 112 may, for ex-
ample, be an optoelectronic sensor, an electromechan-
ical sensor or one or more inertial sensors configured to
provide location and direction information to the printer
102 and the print head 108. The location and directional
information may, in turn, be utilized by the positioning
module 126 to determine the precise location of the print-
er 102 and print head 108 relative to the surface of the
print medium upon which the image data is to be repro-
duced. Print medium, as discussed herein, may be any
type of material or medium on which a printing substance,
e.g., ink, powder, etc., may be deposited.

[0027] The position information provided by the navi-
gation sensors 112 may be utilized by the print module
122, via the positioning module 126, to coordinate the
location of the print head 108 to a position within the
processed image data provided by the image processing
module 118. The print module 122 may then direct and
control the print head 108 to dispense and deposit ink on
the print medium to represent the corresponding portion
of the processed image data.

[0028] The print head 108 may be an inkjet print head
having a plurality of nozzles or primitives (see FIGS. 2A
and 2B for details) configured to dispense a printing sub-
stance, e.g., liquid ink droplets, on a print medium. The
printing substance may be contained in reservoirs or car-
tridges. The reservoirs or cartridges may contain or store
black ink, and/or multiple colors such as cyan ink, ma-
genta ink, yellow ink, and black ink. Other embodiments
may utilize other printing techniques, e.g., toner-based
printers such as laser or light-emitting diode (LED) print-
ers, solid ink printers, dye-sublimation printers, inkless
printers, etc.

[0029] Theimage capture module 124 may receive im-
age information from the one or more optical imaging
sensors 114. The optical imaging sensors 114 may be
charge coupled devices (CCDs) configured and ar-
ranged to capture a plurality of images representative of
the surface of the print medium or other scannable me-
dium. The plurality of images may be processed by the
image capture module 124 and reassembled to generate
a representation of the print medium or scannable me-
dium. The image capture module 124 may receive posi-
tioning information from the positioning module 126 to
facilitate the arrangement and reassembly of the plurality
of captured images provided by the optical image sen-
sors 114. In this manner, the printer 102 may be utilized
to scan, process, store and duplicate images via the co-
operation of the image capture module 124, the position-
ing module 126 and the print module 122.

[0030] Theimage capture module 124 may, in another
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embodiment, be utilized to calibrate the positioning mod-
ule 126. For example, an image captured by the optical
image sensors 114 may be compared to the processed
image data provided by the image processing module
118 to correct or compensate for accumulated position-
ing errors and/or to reorient the positioning module 126.
For example, if the printer 102 is removed from the print
medium during a printing procedure, the positioning mod-
ule 126 may lose track of the reference point associated
with the printing procedure.

[0031] FIG. 2A illustrates a bottom plan view of a print-
ing device 200 which may be constructed to include the
teachings discussed in conjunction with the logical sche-
matic 100 and the mobile or hand propelled printer 102.
Thus, the components and elements of the printer 102
may be included in, or integral to, the printing device 200.
For example, the printing device 200 includes a housing
202 that supports and carries the print head 108 and the
sensor suite 110 including a pair of navigation sensors
112 and one or more optical image sensors 114. The
housing 202 may further include a cover or panel 212.
The cover 212 may be hinged or pivotably attached to
the housing 202. The cover 212 may protect an interior
portion 214 including, for example, components and el-
ements of the printer 102 positioned or accessible within
the housing 202.

[0032] The pair of navigation sensors 112 may be used
by the positioning module 126 (see FIG. 1) to determine
positioning information related to the optical imaging sen-
sors 114 and/or the print head 108. The housing 202
supports the optical imaging sensors 114 and the print
head 108 fixed relative to the pair of navigation sensors
112 such that the image and/or position information ob-
tained by the navigation sensors 112 may be precisely
correlated to the relative to the optical imaging sensors
114 and the print head 108.

[0033] The print head 108, in this exemplary embodi-
ment, may be an inkjet print head having a number of
nozzle arrays for different colored inks. For example, if
the print head 108 is a color (CMYK) print head, it may
include a nozzle array 204 for cyan-colored ink (C), a
nozzle array 206 for magenta-colored ink (M), a nozzle
array 208 for yellow-colored ink (Y), and nozzle array 210
for black-colored ink (K). The nozzle arrays 204 to 210
of the print head 108 may be arranged adjacent to optical
imaging sensors 114. This configuration allows the opti-
calimaging sensors 114 to capture information about the
ink deposited on the print medium by the print head 108
as itis dispensed. This information may be used for error
correction and verification of the processed image data
throughout the dispensing and/or printing processes.
[0034] The nozzle arrays 204 to 210 in this exemplary
embodiment are arranged according to color. For exam-
ple, the arrangement and order of the colors stored within
the nozzle arrays 204 to 210 may be based on predeter-
mined deposition orders and/or amounts necessary to
create new colors by depositing and thereby mixing the
colors stored within the nozzle arrays 204 to 210. Utili-
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zation of different base or constituent colors, e.g., colors
other than CMYK, may require a different nozzle order
orarrangement to produce the desired colors, color com-
binations, etc.

[0035] FIG. 2B illustrates an enlarged plan view of the
nozzle array 204. It will be understood that the nozzle
array 204 is shown by way of example, and that the teach-
ing and concepts discussed in connection with this ex-
emplary nozzle array may be applied to other nozzle ar-
rays and/or nozzle array configurations. The nozzle array
204 includes a plurality of individual nozzles identified by
the reference numerals 204a to 204g. As illustrated in
FIG. 2B, the nozzles 204a to 2049 are staggered or offset
along the length of the nozzle array 204. The stagger
allows for the manufacture or formation of fluid passages
212a to 212g, which correspond to the nozzles 204a to
204g, respectively. The fluid passages 212ato 212g may
be fluidly coupled to a reservoir (not shown) containing
or storing the printing substance or ink to be dispensed
through the nozzles 204a to 204g.

[0036] FIG. 2C illustrates an enlarged cross-sectional
view of the exemplary nozzle 204a. In particular, the noz-
zle 204a may be formed within a casing 214 such that
the fluid passage 212a is fluidly coupled to a dispensing
orifice 216. In operation, the printing substance may be
provided to the nozzle 204a via the fluid passage 212a
and a dispensing chamber 218. A dispensing chamber
218 may be provided for each of the nozzles 204a to
204g and individually identified as 218a to 218g, respec-
tively. The printing substance or ink, once delivered to
the dispensing chamber 218, may be retained via capil-
lary action.

[0037] The nozzle 204a may further include a heating
element 220 such as, for example, a resistor. In opera-
tion, the heating element 220 creates heat in response
to an applied electric current. The heat, in turn, creates
a bubble 222 by vaporizing the printing substance. As
the bubble 222 expands, the printing substance within
the dispensing chamber 218 may be forced through the
dispensing orifice 216 and onto the surface of the print
medium (not shown). When the bubble 222 collapses, a
vacuum may be created. The resulting vacuum pulls or
resupplies printing substance from the reservoir (not
shown) into the dispensing chamber 218 via the fluid pas-
sage 212a. By activating and/or firing individual heating
elements within each of the nozzles 204a to 204g which
make up the printing array 204, the print head 108 and
print module 122 may dispense printing substance on
the print medium to create an image.

[0038] FIG. 3illustratesis atop plan view of the printing
device 200 shown in FIG.2A. The printing device 200
may include a variety of user controls, buttons, touch
screens, etc., based on the functionality designed into or
supported by the controller 104 shown in FIG. 1. For ex-
ample, the printing device 200 includes a print control
input 302, a scan control input 304 and a display 306
communicatively coupled to the controller 104. The print
control input 302 may provide a signal to the controller
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104 that can be utilized to initiate/resume a print opera-
tion. The scan control input 304 may provide a signal to
the controller 104 that can be utilized to initiate/resume
a scan operation.

[0039] The display 306, which may be a passive dis-
play, an interactive display, etc., may provide the user
with a variety of information. The information may relate
to the current operating status of the printing device 200
(e.g., printing, ready to print, scanning, ready to scan,
receiving print image, transmitting print image, transmit-
ting scan image, etc.), power of the battery, errors (e.g.,
scanning/positioning/printing error, etc.), or instructions
(e.g., "position device over a printed portion of the image
for reorientation," etc.). If the display 306 is an interactive
display it may provide a control interface in addition to,
or as an alternative from, the control inputs 302 and 304.
[0040] FIG. 4 depicts a flow diagram illustrating an ex-
emplary positioning operation 400 that may be performed
by the printing device 200 shown in FIG. 2. At block 402,
the positioning operation 400 may begin with the initiation
of a scanning or a printing operation. For example, the
print control input 302 (see FIG. 3) may provide a signal
to the controller 104 (see FIG. 1) to initiate a print oper-
ation, or the scan control input 304 (see FIG. 3) may
provide a signal to the controller 104 to initiate a scan
operation.

[0041] At block 404, a reference point on the printing
medium may be established by the positioning module
126. For example, the user may be instructed via text or
graphics provided by the display 306 to activate one of
the inputs 302, 304 when the printing device 200 is po-
sitioned in a desired starting location. Alternatively, the
user may preposition the printing device 200 in the de-
sired starting location and orientation and the reference
point may be established upon activation of the appro-
priate input 302, 304.

[0042] At block 406, the positioning module 126 may
utilize information provided by the navigation sensors
112 to determine position information, e.g., translational
and/or rotational changes relative to the reference point,
for the printing device 200. The translational changes
may be determined by tracking incremental changes of
the positions of the navigation sensors along a two-di-
mensional coordinate system, e.g., Axand Ay. Rotational
changes may be determined by tracking incremental
changes in the angle of the printing device, e.g., A®, with
respect to, e.g., the y-axis. These transitional and/or ro-
tational changes may be determined by the positioning
module comparing consecutive navigational images tak-
en by the navigation sensors 112 to detect these move-
ments.

[0043] At block 408, the positioning module 126 may
further receive the processed image data from the image
processing module 118. If all or part of an image has
been previously deposited or printed at a given location,
the optical image sensors 114 may be utilized to verify
the accuracy of the calculated position location with re-
spect to the received processed image data. For exam-
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ple, the optical image sensors 114 may sample the de-
posited image (or image to be scanned) and compare
that sample to a corresponding position within the re-
ceived processed image data. This verification process
may further note and compensate for images in which
the printing and/or deposition is incomplete.

[0044] At block 410, the positioning module 126 may
correct for differences and deviations between the cal-
culated position location and the received processed im-
age data. For example, with enough information, e.g.,
sufficient material deposited in the location scanned by
the optical image sensors 114, the positioning module
126 may offset and align the position information to en-
sure that the two images match. If the positioning module
126 is unable to determine an appropriate offset based
on the available information, the optical image sensors
114 may be utilized to gather more information, identify
patterns, etc. The additional information and/or patterns
may, in turn, be utilized by the positioning module 126 to
determine the offset necessary to align the calculated
position location and the received processed image data.
Correction and compensation may be performed contin-
ually or periodically based on, for example, image com-
plexity, available processing power, desired resolution,
etc.

[0045] At block 412 the positioning operation 400 and
positioning calculations may be evaluated. If the position
information is determined to be accurate, then at block
414 the positioning operation 400 may be completed. If
the position information is incomplete, inaccurate or oth-
erwise unacceptable, then positioning operation 400 may
return to block 406 and begin the process again.
[0046] FIG. 5 depicts a flow diagramiillustrating a print-
ing operation 500 that may be performed by the printing
device 200. At block 502, the printing operation 500 may
begin or be initiated by, for example, a signal provided
by the print control input 302.

[0047] Atblock 504, the print module 122 may receive
processed image data from the image processing mod-
ule 118. As previously discussed, the image data may
be received in a raw or unprocessed format from the im-
age information source 120 and processed for printing
by the image processing module 118. Alternatively, the
image data may be preprocessed by the image informa-
tion source 120 and communicated to the print module
122 as.discussed in connection with FIG. 1.

[0048] At block 506, the display 306 may indicate that
the printing device 200 is ready to print the processed
image data. The display 306 may also provide a thumb-
nail representation of the processed image data. The
thumbnail image provided by the display 306 may be
utilized to indicate the status of the printing operation
500. For example, thumbnail image may be erased,
shaded or otherwise modified as the printing device 200
dispenses and prints the processed image data on a print
medium.

[0049] Atblock 508, the print module 122 may receive
a signal representative of a print command generated
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from a user activating the print control input 302 in block
516.

[0050] At block 510, the print module 122 may further
receive positioning information from the positioning mod-
ule 126.

[0051] At block 512, the print module 122 may then
determine whether to deposit printing substance, e.g.,
one or more colors of ink, at the given location on the
surface of the print medium. For example, the determi-
nation to print or deposit ink may be a function of the total
drop volume to be placed at a given location on the sur-
face of the print medium and the drop volume previously
deposited at that location. If additional printing or depo-
sition is to occur, then at block 514 the print module 122
may cause the printhead 108 to dispense an appropriate
amount of the printing substance as the printing device
200 is moved or propelled across the surface of the print
medium by the user. The printing operation 500 may, in
turn, return to the block 510 to receive additional posi-
tioning information in preparation for further deposition.
[0052] If no additional printing or deposition is to occur,
then at block 516, the printing operation 500 may deter-
mine if the print job has been completed. The determi-
nation of whether the print job is complete may be a func-
tion of the printed volume versus the total print volume.
Alternatively, the determination to end the printing oper-
ation 500 may be reached even if the printed volume is
less than the total print volume. For example, the end of
the printing operation 500 may occur when the printed
volume is ninety-five percent (95%) of the total print vol-
ume. If the print job is completed, then at block 518 the
printing operation 500 ends. If the print job is not com-
plete, then the printing operation 500 may return to the
block 510 to receive additional positioning information in
preparation for further deposition.

[0053] FIGS. 6A and 6B illustrate exemplary physical
arrangements of the print head 108 including nozzle ar-
rays configured to optimize hand-held printing. For ex-
ample, during a typical printing operation, the user may
propel or move the printing device 200 in a side to side
motion as indicated by the arrow A (see FIG. 2A). The
back and forth motion of the printing device 200, in turn,
moves and positions the linear nozzle arrays 204 to 210
to desired positions over the surface of the print medium.
Printing substances, and in particular CMYK inks, which
may be dispensed by the printing device 200, as directed
by the print module 122, are often calibrated, tested and
otherwise arranged to create or provide colors based on
their deposition order and/or amounts. For example, to
create a given color could require that four (4) parts cyan,
two (2) part yellow and six (6) parts magenta be deposited
in a particular order and in the specified amounts. Main-
taining or providing the correct deposition order may be
difficult given the erratic motion of the printing device 200
and the physical arrangement of the nozzle arrays 204
to 210.

[0054] FIG. 6A illustrates one embodiment of an ex-
emplary print head 108 that includes a concentric circular
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nozzle array 600 optimized for multidirectional printing.
In particular, the concentric circular nozzle array 600 may
include a nozzle array 604 for cyan-colored ink (C), a
nozzle array 606 for magenta-colored ink (M), a nozzle
array 608 for yellow-colored ink (Y), and nozzle array 610
for black-colored ink (K). In this exemplary embodiment,
the each of the circular nozzle arrays 604 to 610 may be
concentric around or equidistant to a reference point 602.
Moreover, the reference point 602 may further be the
location of the optical image sensors 114.

[0055] In this exemplary embodiment, the configura-
tion and relative position of the circular nozzles 604 to
610 allows for multi-color dispensing and printing in va-
riety or multitude of vectors or directions. For example,
instead of dispensing and printing when the printing de-
vice 200 is propelled by the user in a side-to-side manner
(see arrow A in FIG. 2A), the user may move the printing
device 200 in any direction or vector along the surface
of the print medium and dispense printing substances.
The vector arrows B, C and D indicate three (3) distinct
directions in which the printing device 200 may be pro-
pelled by the user. It will be understood that given the
circular arrangement of the concentric circular nozzle ar-
ray 600 any number of directions or vectors may be uti-
lized. Regardless of the specific vector arrow B, C and
D followed by the printing device 200, it will be noted that
the relative position and alignment of the circular nozzle
arrays 604 to 610 remain fixed and constant with respect
to each other and the reference point 602. Moreover, as
shown by the extended vector B, the leading edge portion
(near the label B) and trailing edge portion (near the label
B’) of the circular arrangement of the nozzle array 600
effectively provides for two, albeit mirror images of each
other, separate arrays which may be utilized to dispense
printing substances. The print module 122 may be uti-
lized to control, time and otherwise direct the dispensing
of printing substances from, for example, the circular noz-
zle array 606 disposed substantially adjacent to the lead-
ing edge portion (near the label B) and the circular nozzle
array 606 disposed substantially adjacent to the trailing
edge portion (near the label B’) as the printing device 200
is moved along the printing surface.

[0056] FIG. 6B illustrates another embodiment of an
exemplary print head 108 that includes a polygon nozzle
array 600’ optimized for multidirectional printing. In par-
ticular, the polygon nozzle array 600’ may include a noz-
zle array 604’ for cyan-colored ink (C), a nozzle array
606’ for magenta-colored ink (M), a nozzle array 608’ for
yellow-colored ink (Y), and nozzle array 610’ for black-
colored ink (K). In this exemplary embodiment, the pol-
ygon nozzle array 606’ may be substantially concentric
around or substantially equidistant to a reference point
602’. Moreover, the reference point 602’ may further be
the location of the optical image sensors 114.

[0057] FIG.7 illustrates an alternative bottom plan view
of a printing device 700 which may be constructed to
include the teachings discussed in conjunction with the
logical schematic 100 and the mobile or hand propelled
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printer 102. In particular, the printing device 700 may
include the concentric circular nozzle array 600 and an
imaging array 714 (see the imaging array 114 in FIG. 6A)
mounted in the printer housing 702. In particular, the im-
aging array 714 may be mounted or positioned within the
center or central portion of the circular nozzle array 600.
The imaging array 714 may be, for example, a line scan-
ner, optical sensors such as a charge coupled device
(CCD) or any other imaging or scanning device.

[0058] The housing 702 further includes a locking
mechanism 704 disposed substantially adjacent to the
concentric circular nozzle array 600. The locking mech-
anism 704 may be a spring loaded latch configured to
releasably cooperate with a protective cap or cap 800
(see FIGS. 8A to 8C). Alternatively, the locking mecha-
nism 704 may be a friction lock that utilizes a slip or in-
terference fit with the housing 702 to engage and secure
the cap 800.

[0059] FIGS. 8A and 8B illustrate a flexible ink reser-
voir 800 constructed in accordance with the teachings
disclosed herein. The ink reservoir 800, in this exemplary
embodiment, may include a flexible and/or semi-rigid
container or walls 802. For example, the container 802
may be constructed from tear or puncture resistant plas-
tic, a layered Mylar® or other malleable material. The
container 802 may further be constructed from a material
that is chemically inert with respect to the printing sub-
stance or ink stored within the interior 804. The container
802 may be divided into separate chambers, interiors,
etc. in order to store different printing substances.
[0060] The ink reservoir 800 may further include a fluid
port 806 provided or carried as an integral portion of the
container 802. For example, if the container 802 is a hol-
low, bag-like structure, the fluid port 806 may be bonded
as a portion of the structure wall. The fluid port 806 may
be constructed from a material complimentary to the ma-
terial of the container 802. In this way, the fluid port 806
and the container 802 may be bonded or joined to seal
the ink reservoir 800 against fluid leaks. Bonding may be
achieved by friction or sonically welding the material of
the fluid port 806 to the material of the container 802.
Alternatively, the fluid port 806 may be a two-piece ta-
pered component configured to form a compression or
pressure seal and secure the material of container 802.
[0061] The ink reservoir 800 may further include a
printing substrate 808 bonded, sealed or otherwise joined
tothe material of the container 802. The printing substrate
808 may provide a controllable fluid connection between
the printing substance stored within the interior 804 and
the print head 108. Alternatively, the printing substrate
808 may include componentry and functionality of the
print head 108.

[0062] FIG. 8B illustrates an enlarged cross-sectional
view of the fluid port 806. The fluid port 806, in this ex-
emplary embodiment, includes a substantially hollow, cy-
lindrical body 810. The body 810 includes a passage 812
formed therethrough. The passage 812 may be utilized
to establish a fluid connection between the printing sub-
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stance (not shown) stored in the interior 804 and the en-
virons surrounding the ink reservoir 800. The fluid port
806 may include a resealable valve or septum 814 to
control the fluid flow and movement to and from the in-
terior 804. The septum 814 may be a flexible or deform-
able seal carried within the passage 812 of the fluid port
806. The septum 814 may further include a seam or dis-
continuity 816 that may be utilized for refilling of the in-
terior 804. For example, the seam 816 may be forced
open to allow refilling, while simultaneously engaging the
exterior of the filling device (see FIG. 9) to prevent leak-
age.

[0063] The fluid port 806 may further include a groove
818 formed about the exterior surface of the body 810.
In this exemplary embodiment, the groove 818 may be
sized to accept the material of the container 802. The
material may, in turn, be joined or otherwise bonded to
the fluid port 806 to form a liquid and/or pressure tight
seal. The bonding may be accomplished by heating ma-
terial of the body 810 adjacent to the groove 818 near,
for example, the exterior surface 818a. The complemen-
tary materials of the body 810 and the container 802 may,
in turn, co-mingle to form or establish a tight seal.
[0064] FIG. 9 illustrates a refilling operation that may
be conducted in conjunction with the ink reservoir 800.
A syringe 900 may be utilized to provide or transfer the
printing substance to the interior 804 of the ink reservoir
800. For example, a needle portion 902 of the syringe
900 may be inserted or forced through the seam 816.
The septum 814 expands and deforms to allow the nee-
dle portion 902 to pass into the interior 804 while simul-
taneously forming a seal around the exterior surface of
the needle portion 902. In this way, the interior 904 of the
syringe 900 may be fluidly coupled to the interior 804 of
the ink reservoir 800. The printing substance may, as
indicated by the arrows E and E’, be transferred, pumped
or otherwise communicated through the syringe 900 to
the ink reservoir 800. This process may be reversed to
remove printing substance from interior 804 or may be
accomplished using a different syringe or other fluid com-
munication device.

[0065] It should be understood that various changes
and modifications to the presently preferred embodi-
ments described herein will be apparent to those skilled
in the art. Such changes and modifications can be made
without departing from the scope of the presentinvention
as claimed.

Claims

1. Anink reservoir (800) for a hand-held printer (102),
the ink reservoir (800) comprising:

a flexible housing (802) positioned in an interior
portion of the hand-held printer (102);

a printing substrate (808) in contact with the flex-
ible housing (802) and configured to fluidly con-
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nect a printing substance stored within the flex-
ible housing (802) with a print head portion (108)
of the hand-held printer (102); and

a fluid port (806) in fluid communication with an
interior (804) of the flexible housing (802), the
fluid port (806) comprising a resealable valve
(814).

The ink reservoir (800) of claim 1, wherein the fluid
port (806) includes a flexible septum.

The ink reservoir (800) of claim 1 or 2, wherein the
flexible housing (802) is configured to include a plu-
rality of fluid chambers.

The ink reservoir (800) of claim 3, wherein each of
the plurality of fluid chambers is in communication
with the fluid port (806).

The ink reservoir (800) of any one of the claims 1 to
4, wherein the fluid port (806) and the printing sub-
strate (808) form a fluid interface.

The ink reservoir (800) of any one of the claims 1 to
5, further comprising a printer housing configured to
support the print head portion (108) of the hand-held
printer (102.

A method of configuring a ink reservoir (800) for a
hand-held printer (102), the method comprising:

forming a flexible housing (802) positioned in an
interior portion of the hand-held printer (102);
joining a printing substrate (808) to the flexible
housing (802), wherein the printing substrate
(808) is configured to fluidly connect a printing
substance stored within the flexible housing
(802) with a print head portion (108) of the hand-
held printer (102); and

sealing afluid port (806) comprising aresealable
valve (814) within a flexible wall portion of the
flexible housing (802), such that the fluid port
(806) is in fluid communication with an interior
(804) of the flexible housing (802).

The method of claim 7, wherein sealing the fluid port
(806) includes using a flexible septum (814).

The method of claim 7 or 8, wherein forming the flex-
ible housing (802) includes forming a plurality of fluid
chambers.

The method of claim 9, wherein each of the plurality
of fluid chambers is in communication with the fluid
port (806).

The method of any one of the claims 7 to 10, wherein
joining the printing substrate (808) includes heat
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sealing the printing substrate (808) to the flexible
housing (802.

The method of any one of the claims 7 to 11 further
compirising filling the flexible housing (802) with the
printing substance via a refill syringe (900).

The ink reservoir (800) of any one of the claims 1 to
4 or 5, wherein the resealable valve (814) controls
fluid flow movement to and from the interior (804) of
the flexible housing (802)

The ink reservoir (800) of any one of the claims 1 to
4, 5 or 13, wherein the resealable valve (814) in-
cludes a seam (816) shaped to be forced open by a
filling a device.

The ink reservoir (800) of any one of the claims 1 to
4,5, 13, 14, wherein the fluid port (806) includes a
groove (818) formed on an exterior of the fluid port
(806), and

wherein the flexible housing (802) is bonded to the
groove (818) of the fluid port (806).

Patentanspriiche

1.

Tintenreservoir (800) fur einen tragbaren Drucker
(102), wobei das Tintenreservoir (800) folgendes
umfasst:

ein flexibles Gehause (802), das in einem inne-
ren Bereich des tragbaren Druckers (102) an-
geordnet ist;

ein Drucksubstrat (808), das in Kontakt mit dem
flexiblen Gehause (802) ist und das konfiguriert
ist, eine Drucksubstanz, die in dem flexiblen Ge-
hause (802) aufbewahrt wird, fluidisch mit einem
Druckkopfbereich (108) des tragbaren Druckers
(102) zu verbinden; und

einen Fluidanschluss (806), der in fluidischer
Verbindung mit einem Inneren (804) des flexi-
blen Gehduses (802) ist, wobei der Fluidan-
schluss (806) ein wieder abdichtbares Ventil
(814) umfasst.

Tintenreservoir (800) nach Anspruch 1, worin der
Fluidanschluss (806) ein flexibles Septum ein-
schlief3t.

Tintenreservoir (800) nach Anspruch 1 oder 2, worin
das flexible Gehause (802) konfiguriert ist, eine Viel-
zahl von Fluidkammern einzuschlieRen.

Tintenreservoir (800) nach Anspruch 3, worin jede
der Vielzahl von Fluidkammern in Verbindung mit
dem Fluidanschluss (806) ist.
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Tintenreservoir (800) nach irgendeinem der Ansprii-
che 1 bis 4, worin der Fluidanschluss (806) und das
Drucksubstrat (808) eine Fluidschnittstelle bilden.

Tintenreservoir (800) nach irgendeinem der Ansprii-
che 1 bis 5, das weiterhin ein Druckergehduse um-
fasst, das konfiguriert ist, den Druckkopfbereich
(108) des tragbaren Druckers (102) zu lagern.

Verfahren zum Konfigurieren eines Tintenreservoirs
(800) fiir einen tragbaren Drucker (102), wobei das
Verfahren umfasst:

Bilden eines flexiblen Gehauses (802), das in
einem inneren Bereich des tragbaren Druckers
(102) angeordnet ist;

AnschlieRen eines Drucksubstrats (808) an das
flexible Gehause (802), wobei das Drucksub-
strat (808) konfiguriert ist, eine Drucksubstanz,
die in dem flexiblen Gehause (802) aufbewahrt
wird, fluidisch mit einem Druckkopfbereich (108)
des tragbaren Drukkers (102) zu verbinden; und
Abdichten eines Fluidanschlusses (806), der ein
wiederabdichtbares Ventil (814) innerhalb eines
flexiblen Wandbereichs des flexiblen Gehauses
(802) umfasst, so dass der Fluidanschluss (806)
in Fluidverbindung mit einem Inneren (804) des
flexiblen Gehauses (802) ist.

Verfahren nach Anspruch 7, worin das Abdichten
des Fluidanschlusses (806) die Verwendung eines
flexiblen Septums (814) einschlief3t.

Verfahren nach Anspruch 7 oder 8, worin das Bilden
des flexiblen Gehduses (802) das Bilden einer Viel-
zahl von Fluidkammern einschlief3t.

Verfahren nach Anspruch 9, worin jede der Vielzahl
von Fluidkammern sich in Verbindung mit dem Flui-
danschluss (806) befindet.

Verfahren nach irgendeinem der Anspriiche 7 bis
10, worin das Anschlief3en des Drucksubstrats (808)
Hitzeabdichten des Drucksubstrats (808) zu dem fle-
xiblen Gehause (802) einschlief3t.

Verfahren nach irgendeinem der Anspriiche 7 bis
11, das weiterhin das Fllen des flexiblen Gehauses
(802) mit der Drucksubstanz mit einer Wiederauf-
flllspritze (900) umfasst.

Tintenreservoir (800) nach irgendeinem der Ansprii-
che 1bis 4 oder 5, worin das wiederabdichtbare Ven-
til (814) eine Fluidflussbewegung zu und von dem
Inneren (804) des flexiblen Gehauses (802) kontrol-
liert.

Tintenreservoir (800) nach irgendeinem der Ansprui-
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15.

che 1 bis 4, 5 oder 13, worin das wiederabdichtbare
Ventil (814) eine Fuge (816) einschlielt, die geformt
ist, so dass sie dazu gebracht werden kann, sich zu
offnen durch eine Fllvorrichtung.

Tintenreservoir (800) nach einem der Anspriiche 1
bis 4, 5, 13, 14, worin der Fluidanschluss (806) eine
Kerbe (818) einschlielt, die an der Aul3enseite des
Fluidanschlusses (806) ausgebildet ist, und

worin das flexible Gehduse an die Kerbe (818) des
Fluidanschlusses (806) gebondet ist.

Revendications

1.

Réservoir d’encre (800) pour une imprimante porta-
tive (102), le réservoir d’encre (800) comprenant :

un logement flexible (802) positionné dans une
portion intérieure de Ilimprimante portative
(102);

un substrat d'impression (808) en contact avec
le logement flexible (802) et configuré pour rac-
corder fluidiquement une substance d’impres-
sion stockée dans le logement flexible (802)
avec une portion de téte d’'impression (108) de
l'imprimante portative (102) ; et

une lumiére de fluide (806) en communication
fluidique avec un intérieur (804) du logement
flexible (802), la lumiére de fluide (806) compre-
nant une soupape refermable (814).

Réservoir d’encre (800) selon la revendication 1,
dans lequel la lumiére de fluide (806) comprend un
septum flexible.

Réservoir d’encre (800) selon la revendication 1 ou
2, dans lequel le logement flexible (802) est confi-
guré pour comprendre une pluralité de chambres de
fluide.

Réservoir d’encre (800) selon la revendication 3,
dans lequel chacune de la pluralité de chambres de
fluide est en communication avec la lumiére de fluide
(806).

Réservoir d’encre (800) selon I'une quelconque des
revendications 1 a 4, dans lequel la lumiére de fluide
(806) et le substrat d'impression (808) forment une
interface de fluide.

Réservoir d’encre (800) selon I'une quelconque des
revendications 1 a 5, comprenant en outre un loge-
ment d'imprimante configuré pour supporter la por-
tion de téte d’impression (108) de I'imprimante por-
tative (102).

Procédé de configuration d’'un réservoir d’encre
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(800) pour une imprimante portative (102), le procé-
dé comprenant :

la formation d’'un logement flexible (802) posi-
tionné dans une portion intérieure de I'impriman-
te portative (102) ;

la liaison d’un substrat d’'impression (808) au lo-
gement flexible (802), dans lequel le substrat
d’'impression (808) est configuré pour raccorder
fluidiquement une substance d’'impression stoc-
kée dans le logement flexible (802) avec une
portion de téte d’impression (108) de 'impriman-
te portative (102) ; et

le scellement d’une lumiére de fluide (806) com-
prenant une soupape refermable (814) dans
une portion de paroi flexible du logement flexible
(802), de sorte que la lumiére de fluide (806) est
en communication fluidique avec un intérieur
(804) du logement flexible (802).

Procédé selon larevendication 7, danslequelle scel-
lement de la lumiére de fluide (806) comprend I'uti-
lisation d’'un septum flexible (814).

Procédé selon la revendication 7 ou 8, dans lequel
la formation du logement flexible (802) comprend la
formation d’'une pluralité de chambres de fluide.

Procédé selon la revendication 9, dans lequel cha-
cune de la pluralité de chambres fluidiques est en
communication avec la lumiére de fluide (806).

Procédé selon I'une quelconque des revendications
7 a10,danslequellaliaison du substrat d'impression
(808) comprend le thermoscellage du substrat d'im-
pression (808) au logement flexible (802).

Procédé selon I'une quelconque des revendications
7 a 11, comprenant en outre le remplissage du lo-
gement flexible (802) avec la substance d’impres-
sion via une seringue de réapprovisionnement (900).

Réservoir d’encre (800) selon I'une quelconque des
revendications 1 a 4 ou 5, dans lequel la soupape
refermable (814) régule le mouvement d’écoulement
de fluide vers et depuis l'intérieur (804) du logement
flexible (802).

Réservoir d’encre (800) selon I'une quelconque des
revendications 1 a4, 5 ou 13, dans lequel la soupape
refermable (804) comprend un joint (816) formé pour
étre ouvert de force par le remplissage d’un dispo-
sitif.

Réservoir d’encre (800) selon 'une quelconque des
revendications 1a4, 5, 13, 14, dans lequel la lumiére
de fluide (806) comprend une rainure (818) formée
sur I'extérieur de la lumiére de fluide (806), et
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dans lequel le logement flexible (802) est collé a la
rainure (818) de la lumiére de fluide (806).
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