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PATENT
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INK CARTRIDGES

ABSTRACT OF THE DISCLOSURE

An ink cartridge includes a movable member which includes a sliding member
and a float portion. The sliding member includes a signal blocking portion, and the signal
blocking portion is configured to move in a first direction from a first position within a
translucent portion to a second position based on the amount of ink within the ink chamber.
Mqreover, the float portion is operationally coupled to the sliding member, and the float portion
is disposed within the ink chamber. The float portion is configured to move independent of the
first portion in a second direction from a third position to a fourth position based on the amount
of ink within the ink chamber. For example, the second direction may be substantially

perpendicular to the first direction or may be slanted with respect to the first direction.

DC01:453458.1 -18-
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INK CARTRIDGES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority from Japanese Patent Application No. JP-
2006-097842, which was filed on March 31, 2006, and U.S. Provisional Patent Applicatioh No.
60/826,254, which was filed on September 20, 2006, the disclosures of which are incorporated
herein by reference in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates generally to ink cartridges. In particular, the present
invention is directed towards ink cartridges which may be used in combination with printers.

2. Description of Related Art

[0003] Ink cartridges which are configured to be used in combination with ink jet printers
are known in the art. In such known ink cartridges it is possible to detect when the amount of
ink in the ink cartridge is relatively low. For example, one known ink cartridge comprises a
movable member which is pivotally supported inside an ink reservoir. The movable member has
a blocking portion at one end and a float portion at the other end. When the ink chamber is filled
with ink, the rotation of the movable member due to the rising of the float portion in the vertical
direction is restricted by a stopper, such that the blocking portion is positioned at the blocking
position, where the blocking portion blocks light emitted from a sensor provided in a printer.
When the surface level of the ink is lowered, the positioﬁ of the float in the vertical direction also
is lowered, and the position of the blocking portion in the vertical direction rises, thereby moving

the blocking portion from the blocking position to a non-blocking position. Thus, the printer

DCO1:453458.1 -1-
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then may determine that the ink cartridge includes substantially no ink, and the ink cartridge

needs to be replaced.

DCO01:453458.1 -2-
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SUMMARY OF THE INVENTION

[0004] A need has arisen for ink cartridges which overcome shortcomings of the related
art. A technical advantage of the present invention is that a printer may determine that the ink
cartridge includes substantially no ink without increasing the width of the ink cartridge.

[0005] According to an embodiment of the present invention, an ink cartridge comprises
an ink chamber comprising a wall having a first end and a second end opposite the first end, and
a translucent portion positioned at the wall. The translucent portion is configured to be in fluid
communication with the ink chamber, and the translucent portion has an inner space formed
therein. The ink cartridge also comprises a movable member comprising a sliding member and a
float portion. The sliding member comprises a signal blocking portion, and the signal blocking
portion is configured to move in a first direction from é first position within the translucent
poi'tion to a second position based on the amount of ink within the ink chamber. The float
portion is operationally coupled to the sliding member, and the float portion is disposed within
the ink chamber. Moreover, the float portion is configured to move independent of the sliding
member in a second direction from a third position to a fourth position based on the amount of
1nk within the ink chamber. For example, the second direction may be substantially
perpendicular to the first direction or may be slanted with respect to the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] For a more complete understanding of the present invention, the needs satisfied
thereby, and the features and technical advantages thereof, reference now is made to the
following descriptions taken in connection with the accompanying drawings.

[0007] Figure 1 a perspective view of an ink cartridge, according to an embodiment of

the present invention.

DCO1:453458.1 -3-
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[0008] Figure 2 is side view of the ink cartridge of Figure 1.
[0009] Figures 3(a) and 3(b) are diagrams of an guide component and a slide member,

respectively, of the ink cartridge of Figure 1.

[0010] Figures 4(a)-4(c) are diagrams depicting a method of detecting an amount of ink
within an ink chamber of the ink cartridge of Figure 1.

[0011] Figures 5(a) and 5(b) are diagrams depicting a method installing the ink cartridge
of Figure 1 into a printer.

[0012] Figure 6 is a diagram of an ink cartridge, according to another embodiment of the

present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] Embodiments of the present invention and their features and technical advantages
may be understood by referring to Figures 1-6, like numerals being used for like corresponding
portions in the various drawings.

[0014] Referring to Figure 1, an ink cartridge 1 may comprise a main body 10 which may
have a shallow box shape and may have a bottom with a main opening 11, and a lid 50 which
may be configured to close main opening 11 of main body 10. Main body 10 and lid 50 may
form a case 60, e.g., a case having a truncated rectangular shape. Ink cartridge 1 also may
comprise an ink chamber 61 which may be positioned within case 60 and may store ink therein,
and a movable member 70 which may be positioned within ink chamber 61. Main body 10 and
lid 50 may comprise a resin material, e.g., polypropylene, and may be manufactured using an
injection molding. Moreover, ink cartridge 1 may comprise an ink supply portion 120 for

supplying ink from an interior of ink chamber 61 to an exterior of ink chamber 61, and an air

DC01:453458.1 -4-
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intake portion 130 for drawing air into ink chamber 61. Ink supply portion 120 and air intake
portion 130 may be formed on the same side surface.

[0015] An ink outlet 20 may be formed on the bottom side of wall which faces main
opening 11, which may be connected to ink chamber 61, and an air connection path 30 may be
formed on the top side, which may be connected to ink chamber 61. Ink outlet 20 and air
connection path 30 each may have a tube shape which extends along the longitudinal direction,
and a portion of an ink supply mechanism 80 may be inserted within ink outlet 20. Moreover, a
portion of an air intake mechanism 90 may be inserted within air connection path 30.

[0016] Ink supply mechanism 80 may be configured to close the ink path when ink
cartridge 1 is not installed in printer 1000, and to open the ink path when ink cartridge 1 is
installed in printer 1000. Therefore, ink supply portion 120 may supply ink from ink chamber 61
to printer 1000 when ink cartridge 1 is installed in printer 1000.

[0017] Air intake mechanism 90 may have a valve opening portion 30a which protrudes
towards the outside of air connection path 30 when a portion of it is enclosed within air
connection portion 30. Air intake mechanism 90 may be configured to close air connection path
30 when ink cartridge 1 is not installed in printer 1000, and to open air connection path 30 when
ink cartridge 1 is installed in printer 1000. Valve opening portion 30a may contact installation
surface 1013 of printer 1000, and air connection path 30 may be opened. Therefore, air intake
poftion 130 may be connected with the inside of ink chamber 61 when ink cartridge 1 is installed
in printer 1000.

[0018] Moreover, a translucent portion 40 may protrude towards the outside of ink
cartridge 1 between ink outlet 20 and air connection path 30, and translucent portion 40 may

have an inner spaced formed therein. The length along the width direction of translucent portion

DC01:453458.1 -5-
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40 may be less than the length in the width direction of ink cartridge 1. Referring to Figures 5(a)
and 5(b), translucent portion 40 may be positioned between a light emitting portion 1014a and a
light receiving portion 1014b of a sensor 1014 of printer 1000 when ink cartridge 1 is installed in
printer 1000.

[0019] Referring to Figures 1-3(b), a guide component 71 may comprise a resin, e.g., a
styrene resin, having a specific gravity which is less than the specific gravity of ink. Guide
component 71 may comprise a round pillar-shaped float portion 72 which extends along the
width direction of ink cartridge 1, and an extender portion 73 which extends from float portion
72 and further extends at an angle away from translucent portion 40. The volume of float portion
72 may be substantially greater than the volume of extender portion 73. Moreover, the volume
raﬁo of float portion 72 in guide component 71 may be selected, such that when float portion 72
is positioned within the ink, the buoyancy generated in guide component 71 is greater than
gravity, and such that when one portion of float portion 72 is exposed from the ink, the buoyancy
generated in guide component 71 is about equal to gravity.

[0620] Referring to Figure 3(a), an opening 74, e.g., a guide path, may be formed within
extender portion 73, and opening 74 may have substantially the same shape as the outer shape of
extender portion 73. A sloped surface 74a and a vertical surface 74b may be formed on one side
of the pair of opposing surfaces which defines opening 74 and extend along the extension
direction of opening 74. Each of sloped surface 74a and vertical surface 74b may be a surface
contributing to moving slide member 77. For example, float portion 72 may be operationally
coupled to slide member 77 via extender portion 73.

[QQZI] Referring to Figure 1 and 2, a control component 71a may comprise a pair of

plate-shaped components which extend in parallel along the vertical direction and are spaced in

DCO01:453458.1 -6-
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the longitudinal direction of case 60. The pair of plate-shaped components may be arranged,
such that they connect the space between the pair of side walls which have the maximum area of
céée 60. Further, float portion 72 may be positioned between the pair of control components 71a.
For example, the spacing of the pair of control components 71a may be slightly wider than the
diameter of float portion 72, and therefore, float portion 72 may be smoothly displaced in
vertical direction between the pair of control components 71a. Referring to Figure 2, because
th;re rﬁay be a space formed between the lower edge portion of control component 71a and case
60, ink within ink chamber 61 may smoothly move towards ink supply portion 120 through the
space.

[0022] Slide member 77 may comprise a rod-shaped component which extends in the
longitudinal direction. Slide member 77 may have light-blocking properties, and may be
supported, such that it may move along the extension direction at a predetermined height level.
A pin 78 may extend from the central portion in longitudinal direction of slide member 77,
which may be inserted into opening 74. A stopper 78a may be formed at an edge portion of pin
78, and stopper 78a may be wider than opening 74, such that pin 78 does not fall out of opening
74.

[0023] Moreover, slide member 77 may comprise a blocking portion 79 which may be
selectively positioned within the inner space of translucent portion 40, and the presence of
blocking portion 79 within the inner space of translucent portion 40 may be detected by sensor a
1014 of printer 1000. For example, when pin 78 is in contact with vertical surface 74b within
opening 74, blocking portion 79 may be positioned within translucent portion 40, and when pin

78 is in contact with the edge portion of sloped surface 74a within opening 74, blocking portion

79 may be positioned outside of the inner space of translucent portion 40.

DCO01:453458.1 -7-
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[0024] Slide member 77 may comprise a plurality, e.g., four, rod-shaped member that
connect the pair of side walls having the maximum area of case 60. The spacing of the pair of
sﬁpport members 77a which are adjacent in vertical direction may be slightly larger than the
length in vertical direction of slide member 77, and therefore, slide member 77 may smoothly
slide between the pair of support members 77a.

[QQZS] Referring to Figure 4(a), when the ink stored within ink chamber 61 is sufficient,
the buoyancy generated in guide component 71 is greater than gravity, such that guide
component 71 receives a force that is directed upwards. As a result, pin 78 of slide member 77
contacts the edge portion of vertical surface 74b. Therefore, blocking portion 79 is positioned at
within translucent portion 40. At this time, the space between light emitting portion 1014a and
light receiving portion 1014b of sensor 1014 of printer 1000 is blocked by blocking portion 79,
and a determination that there is ink remaining may be made by a control substrate (not shown)
of printer 1000.

[0026] When the level of the ink within ink chamber 61 drops, and one portion of float
portion 72 is exposed from the ink surface, the buoyancy generated in guide component 71 is
about equal to gravity. When the ink level drops even further, guide component 71 is displaced
downwards along with the reduction in the ink level. While guide component 71 falls from
position shown in Figure 4(a), pin 78 of slide member 77 contacts vertical surface 74b along the
vertical direction. At this time, slide member 77 will not move, and blocking portion 79 will be
positioned within translucent portion 40. Therefore, the space between light emitting portion
1014a and light receiving portion 1014b of sensor 1014 is blocked, and determination will be

made by the control substrate in printer that there is still ink remaining.

DCO01:453458.1 -8-
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[0027] Referring to Figure 4(b), when the amount of ink remaining within ink chamber
61 is reduced, and guide component 71 has fallen to a position in which pin 78 of slide member
77 contacts sloped surface 74a, pin 78 is guided away from translucent portion 40 by sloped
surface 74a, and slide member 77 slides to the opposite side to translucent portioﬁ 40,¢e.g., toa
position outside of the inner space of translucent portion 40, independent of the movement of
guide component 71, e.g., independent of the movement of float portion 72 of guide component
71. For example, slide member 77 may move in a direction which is substantially perpendicular
to the direction of movement of float portion 72.

[0028] Then, referring to Figure 4(c), when guide component 71 has fallen to a position
in which pin 78 of slide member 77 contacts the edge portion of sloped surface 74a, blocking
portion 79 is displaced outside the inner space of translucent portion 40. At this time, light may
pass between light emitting portion 1014a and light receiving portion 1014b of sensor 1014, and
determination may be made by the control substrate that there is substantially no ink remaining
within ink chamber 61.

[0029] Referring to Figure 5(a), sensor 1014 may be formed on an attachment portion
1010 into which ink cartridge 1 may be attached in printer 1000. Sensor 1014 may have a
truncated U-shape, and one edge portion of the opened U-shape may comprise light emitting
péﬁion 1014a, and the other edge portion may comprise light receiving portion 1014b. Light
emitting portion 1014a and light receiving portion 1014b may protrude from an attachment
surface 1013. In operation, sensor 1014 may not emit a signal to the control substrate when the
light emitted from light emitting portion 1014a is received by light receiving portion 1014b, and

sensor 1014 may emit a signal to the control substrate when the light emitted from light emitting

portion 1014a is blocked by blocking portion 79, or vice versa.

DC01:453458.1 , -9-
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[0030] Moreover, an ink extraction pipe 1015 may protrude on the side opposing ink
sﬁpply portion 120, and the attachment surface 1013 may be a flat surface. An ink path 1013a
may be connected to ink extraction pipe 1015, and ink may be supplied to a discharge outlet (not
shown) via ink path 1013a. An air intake path 1013b may be formed in attachment surface 1013,
and air may be drawn into ink chamber 61 via air intake path 1013b.

[0031] Referring to Figure 5(b), when ink cartridge 1 is installed in attachment portion
1010, air may be drawn in as valve opening portion 30a of air intake portion 130 cbmes into
contact with attachment surface 1013, and detection portion 40 becomes positioned between
light emitting portion 1014a and light receiving portion 1014b, which allows for the detection of
the amount of ink remaining within ink chamber 61.

[0032] Referring to Figure 6, in another embodiment of the present invention, an ink
cartridge 201 is depicted. Ink cartridge 1 is substantially similar to ink cartridge 1, except that
movable member 70 of ink cartridge 1 is replaced by movable member 270. Therefore, only the
differences between ink cartridge 270 and ink cartridge 1 are discussed with respect to ink
cartridge 270.

[0033] In this embodiment of the present invention, movable member 270 may comprise
an guide component 271, a control component 271a to control the displacement of guide
component 271, a slide member 277, and a support member 277a to support slide member 277.
[0034] Guide component 271 may comprise a resin material, e.g., a styrene resin, which
has a specific gravity which is less than the specific gravity of ink. Guide component 271 may
comprise an extender portion 273 having a bent shape and which opens in a direction away from
translucent portion 40. Extender portion 273 may comprise a first arm 273a which extends in a

first direction, and a second arm 273b which extends in a second direction and which is

DCO1:453458.1 -10-
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copnectﬁ:d to the edge portion of first arm 273a, such that an acute angle is formed between first
arm 273a and second arm 273b. Guide component 271 also may comprise a round, pillar-shaped
float portion 272 which is connected to an end of first arm 273a.

[0035] A through-hole 273¢ may be connected to control component 271a which may be
located within the bent portion of extender portion 273. Control component 271a may comprise
a rod-shaped member which connects the pair of side walls having the maximum area of case 60,
and which extend in the horizontal direction. The diameter of control component 271 may be
less than the diameter of through-hole 273c. Therefore, guide component 271 may smoothly
rotate about the bent portion of extender portion 273.

[0036] The volume of float portion 272 may be larger than the volume of extender
portion 273. Moreover, the volume ratio between extender portion 273 and float portion 272
may be selected, such that when float portion 272 is positioned within the ink, the clockwise
moment that is generated in guide component 271 by gravity and buoyancy is greater thap the
counterclockwise moment in Figure 6, and when one portion of float portion 272 is exposed
from the ink, the buoyancy generated in float portion 272 is reduced, and the clockwise moment
and the counterclockwise moment are substantially equal. Therefore, after one portion of float
portion 272 is exposed from the ink, if the ink level drops further due to a reduction in ink, float
portion 272 moves downward on the surface of the ink. When float portion 272 moves
downward, guide component 271 rotates using the bent portion of extender portion 273 as its
axis of rotation.

[0037] Moreover, an opening 274 may be formed along the extender direction of second

arm 273b. Opening 274 may have a sloped surface 274a which contributes to moving slide

DCO01:453458.1 -11-
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member 277. Sloped surface 274a may be a flat surface which extends in a direction which is
sloped with respect to the horizontal direction.

[0038] Slide member 277 may comprise a signal blocking end 277a and a non-signal
blocking end 277b, and may be supported, such that it may move along the extender direction at
a predetermined height level similar to slide member 77. A pin 278 of slide member 277 may be
inserted into opening 274. In present embodiment, when first arm 273a is horizontal, pin 278
may contact the lower edge of sloped surface 274a.

[0039] A blocking portion 279 of slide member 277 may comprise blocking end 277a
and may be positioned within translucent portion 40 when pin 278 is in contact with the lower
edge portion of sloped surface 274a, and when pin 278 is in contact with the upper edge portion
of sloped surface 274a, blocking portion 279 may be positioned outside of translucent portion 40
and within ink chamber 61.

[0040] Therefore, in ink cartridge 201, when there is a sufficient amount of ink stored
within ink chamber 61, because the clockwise moment generated in guide component 271 is
greater than the counterclockwise moment, guide component 71 will receive a force in the
clockwise direction. As a result, the space between light emitting portion 1014a and light
receiving portion 1014b will be blocked, and a the control substrate of printer 1000 may
determine that there is ink remaining within ink chamber 61.

[0041] As the ink level drops according to a reduction in the amount of ink remaining
within ink chamber 61, a portion of float portion 272 may be exposed from the ink surface, and
the clockwise moment generated in guide component 271 may be about the same as the

counterclockwise moment. Then, as the ink surface drops further, float portion 272 may be

displaced downwards due to the drop in the ink level, and extender portion 273 may rotate
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céﬁnterclockwise about the bent portion. Therefore, pin 278 may be guided towards away from
translucent portion 40 by sloped surface 274a, and slide member 277 may slide in opposite
direction to that of translucent portion 40. At this time, light may pass between light emitting
portion 1014a and light receiving portion 1014b, such that the control substrate of printer 1000
may determine that there is substantially no ink remaining within ink chamber 61. For example,
as the ink level drops according to a reduction in the amount of ink remaining within ink
chamber 61, movable member 270 may move, such that a distance between float portion 272 and
signal blocking end 277a decreases and a distance between float portion 272 and non-signal
blocking end 277b increases.

[0042] While the invention has been described in connection with exemplary
embodiments, it will be understood by those skilled in art that other variations and modifications
of the exemplary embodiments described above may be made without departing from the scope
of invention. Other embodiments will be apparent to thoée skilled in art from a consideration of
the specification or practice of the invention disclosed herein. It is intended that specification
and described examples are considered merely as exemplary of invention, with the true scope of

the invention being indicated by the flowing claims.
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shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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PTO/SB/28 (08-06)

Doc Code: PET.SPRE.ACX Approved for use through 09/30/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION TO MAKE SPECIAL UNDER ACCELERATED EXAMINATION PROGRAM

Number

Attorney Docket First Named

Inventor

Application Number (if Known)

Title of
Invention

APPLICANT HEREBY PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE
REVISED ACCELERATED EXAMINATION PROGRAM. See Instruction sheet on page 3.

Claims of the application:
a. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. The

application may not contain any multiple dependent claims.

Applicant hereby agrees not to separately argue the patentability of any dependent claim during any

b.
appeal in the application. Specifically, the applicant agrees that the dependent claims will be grouped together
with and not argued separately from the independent claim from which they depend in any appeal brief filed in
the application (37 CFR 41.37(c)(1)(vii)).
c. The claims must be directed to a single invention.
2. Interviews:

Applicant hereby agrees to have (if requested by examiner):

An interview (including an interview before a first Office action) to discuss the prior art and any potential

a.

a.
rejections or objections with the intention of clarifying and possibly resolving all issues with respect to
patentability at that time, and

b. A telephonic interview to make an election without traverse if the Office determines that the claims are not
obviously directed to a single invention.

3. Preexamination Search Statement and Accelerated Examination Support Document:

With this petition, applicant is providing: a preexamination search statement, in compliance with the requirements
set forth in item 8 of the instruction sheet, and an “accelerated examination support document” that includes:

An information disclosure statement in compliance with 37 CFR 1.98 citing each reference deemed most
closely related to the subject matter of each of the independent claims;

For each reference cited, an identification of all the limitations of the claims that are disclosed by the
reference specifying where the limitation is disclosed in the cited reference;

A detailed explanation of how each of the claims are patentable over the references cited with the
particularity required by 37 CFR 1.111(b) and (c);

A concise statement of the utility of the invention as defined in each of the independent claims (unless the
application is a design application);

An identification of any cited references that may be disqualified as prior art under 35 U.S.C. 103(c) as
amended by the CREATE act; and

A showing of where each limitation of the claims finds support under the first paragraph of 35 U.S.C.
112 in the written description of the specification. If applicable, the showing must also identify: (1) each means-
(or step-) plus-function claim element that invokes consideration under 35 U.S.C. 112, {I6; and (2) the structure,
material, or acts that correspond to any means- (or step-) plus-function claim element that invokes
consideration under 35 U.S.C. 112, 6. If the application claims the benefit of one or more applications under
title 35, United St ates Code, the showing must also include where each limitation of the claims finds support

under the first paragraph of 35 U.S.C. 112 in each such application in which such support exists.

The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by
35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This form is estimated to take 12 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS./f you need assistance in completing the form, call 1-800-

PTO-9199 and select option 2.
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. PTO/SB/28 (08-06)
Doc Code: PET.SPRE.ACX Approved for use through 09/30/2006, OMB 06510031

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

PETITION TO MAKE SPECIAL UNDER ACCELERATED EXAMINATION PROGRAM
(Continued)

Attorney Docket First Named
Number Inventor

Attachments:

a. Accelerated Examination Support Document (see item 3 above).

A statement, in compliance with the requirements set forth in item 8 of the instruction sheet, detailing the preexamination
search which was conducted.

C. Information Disclosure Statement.

Other (e.g., a statement that the claimed subject matter is directed to environmental quality, energy, or countering
terrorism (37 CFR 1.102(c)(2))

ga. | O

Fees: The following fees must be filed electronically via EFS or EFS-Web:

a. The basic filing fee, search fee, examination fee, and application size fee (if required) under 37 CFR 1.16.

b. Petition fee under 37 CFR 1.17(h) - unless the petition is filed with a showing under 37 CFR 1.102(c)(2).

Signature:

Click Remove if you wish to remove this signatory Remove
Signature Date

Name Registration

(Print/Typed) Number

Click Add if you wish to add additional signatory Add

Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with 37 CFR 1.33 and 10.18. Please
see 37 CFR 1.4(d) for the form of the signature.
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PTO/SB/28 (08-06)

Approved for use through 09/30/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Instruction Sheet Petition to Make Special Under the Accelerated Examination

A grantable petition must meet the following conditions:

1. The petition to make special under the accelerated examination program must be filed with the application and accompanied by the
fee set forth in 37 CFR 1.17(h) or a statement that the claimed subject matter is directed to environmental quality, energy, or
countering terrorism.

2. The application must be a non-reissue utility or design application filed under 35U.8.C. 111(a).
3. The application must be filed electronically using the Office electronic filing system (EFS) or EFS-Web.

4. The application must be complete under 37 CFR 1.51 and in condition for examination on filing. For example, the application must be
filed together with the basic filing fee, search fee, examination fee, and application size fee (if applicable), and an oath or declaration
under 37 CFR 1.63.

5. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. The application may not
contain any multiple dependent claims. The petition must include a statement that applicant will agree not to separately argue the
patentability of any dependent claim during any appeal in the application. Specifically, the applicant is agreeing that the
dependent claims will be grouped together with and not argued separately from the independent claim from which they depend in any
appeal brief filed in the application (37 CFR 41.37(c)(1)(vii)).

6. The claims must be directed to a single invention. The pefition must include a statement that applicant will agree to have a
telephonic interview to make an election without traverse in a telephonic interview if the Office determines that all the claims are not
directed to a single invention.

7. The petition must include a statement that applicant will agree to have an interview (including an interview before a first Office action)
to discuss the prior art and any potential rejections or objections with the intention of clarifying and possibly resolving all issues with
respect to patentability at that time.

8. At the time of filing, applicant must provide a statement that a preexamination search was conducted, including an identification of
the field of search by United States class and subclass and the date of the search, where applicable, and, for database searches, the
search logic or chemical structure or sequence used as a query, the name of the file or files searched and the database service, and
the date of the search.

a. This preexamination search must involve U.S. patents and patent application publications, foreign patent documents, and nonpatent
literature, unless the applicant can justify with reasonable certainty that no references more pertinent than those already
identified are likely to be found in the eliminated source and includes such a justification with this statement.

b. This preexamination search must be directed to the claimed invention and encompass all of the features of the independent claims,
giving the claims the broadest reasonable interpretation.

c. The preexamination search must also encompass the disclosed features that may be claimed, in that an amendment to the claims
(including any new claim) that is not encompassed by the preexamination search will be treated as non-responsive and will not be
entered.

d. A search report from a foreign patent office will not be accepted uniess the search report satisfies the requirements set forth above.

e. Any statement in support of a petition to make special must be based on a good faith belief that the preexamination search was
conducted in compliance with these requirement. See 37 CFR 1.56 and 10.18.

9. At the time of filing, applicant must provide in support of the petition an accelerated examination support document that includes:
a. An information disclosure statement in compliance with 37 CFR 1.98 citing each reference deemed most closely

related to the

subject matter of each of the claims;

b. For each reference cited, an identification of all the limitations of the claims that are disclosed by the reference specifying
where the limitation is disclosed in the cited reference;

¢. A detailed explanation of how each of the claims are patentable over the references cited with the particularity required by 37
CFR1.111(b)and (c);

d. A concise statement of the utility of the invention as defined in each of the independent claims (unless the application is a
design application);

e. An identification of any cited references that may be disqualified as prior art under 35 U.S.C. 103(c) as am ende d by the CREATE
act; and

f. A showing of where each limitation of the claims finds support under the first paragraph of 35 U.S.C. 112 in the written
description of the specification. If applicable, the showing must also identify: (1) each means- (or step-) plus-function claim
element that invokes consideration under 35 U.S.C. 112, 16; and (2) the structure, material, or acts that correspond to any means-
(or step-) plus-function claim element that invokes consideration under 35 U.S.C. 112, 1i6. If the application claims the benefit of
one or more applications under title 35, United States Code, the showing must also include where each limitation of the claims
finds support under the first paragraph of 35 U.S.C. 112 in each such application in which such support exists.
For more information, see notice “Changes to Practice for Petitions in Patent Applications to Make Special and for Accelerated
Examination” available on the USPTO web site at http://www.uspto.gov/web/office s/pac/dapp/ogsheet.html
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the callection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may result
in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and
the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether
the Fr eedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an Interational Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as
a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review
(35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure
shall not be used to make determinations about indivi duals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 1.0 A07546




Case 1:07-cv-00846-JCC-TRJ  Document 258-21  Filed 01/24/2008 Page 28 of 41
e INK JET RECORDER AND RESIDUAL INK DETECTING METHOD

NWHFAREI JP8281968

LHNR{TH 1996-10-29
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RS JP19950088104 19950413

EEHERES:  JP19950088104 19950413

ZIAUTTRIS—HFREL TN

E# JP8281966

PURPOSE: To provide an ink jet recorder which 22 -~
has excellent reliability and maintainability capable i
of detecting the lack of ink, and a method for
detecting the residual ink. CONSTITUTION: The ink
jet recorder comprises a recording head 38 having a 33—
discharge port for discharging ink, an ink vessel 21 a)
for containing the ink to be supplied to the head, )
and a carriage mounting the head and the vessel 21
to linearly move. The recorder further comprises a
member 32 to be detected with ink and having a
shielding member 33 having light shielding
properties and a floating member 34 disposed at the
upper part of the member 33 in the vessel 22 and
freely floated on the ink, a detecting ink reservoir 31
mounted in a protrusion with the transparent lower
part of the vessel 21, and an optical detecting
member 35 having a light emitting element 36 and a
light receiving element 37 for detecting the light
from the element 36. The member 32 shields
between the element 36 and the element 37.

T.--i!S
oy
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PETITION TO MAKE SPECIAL UNDER ACCELERATED EXAMINATION PROGRAM
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Application Number (if Known)

Title of
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Invention

APPLICANT HEREBY PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE
REVISED ACCELERATED EXAMINATION PROGRAM. See Instruction sheet on page 3.

T, Claims of the application:
a. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. The

application may not contain any multiple dependent claims.

b. Applicant hereby agrees not to separately argue the patentability of any dependent claim during any
appeal in the application. Specifically, the applicant agrees that the dependent claims will be grouped together
with and not argued separately from the independent claim from which they depend in any appeal brief filed in
the application (37 CFR 41.37(c)(1)(vii)).

c. The claims must be directed to a single invention.

2. Interviews:

Applicant hereby agrees to have (if requested by examiner):

a. Aninterview (including an interview before a first Office action) to discuss the prior art and any potential
rejections or objections with the intention of clarifying and possibly resolving all issues with respect to

patentability at that time, and

b. A telephonic interview to make an election without traverse if the Office determines that the claims are not
obviously directed to a single invention.

3. Preexamination Search Statement and Accelerated Examination Support Document:

With this petition, applicant is providing: a preexamination search statement, in compliance with the requirements

set forth in item 8 of the instruction sheet, and an “accelerated examination support document” that includes:

a. An information disclosure statement in compliance with 37 CFR 1.98 citing each reference deemed most
closely related to the subject matter of each of the independent claims;

b. For each reference cited, an identification of all the limitations of the claims that are disclosed by the
reference specifying where the limitation is disclosed in the cited reference;

c. A detailed explanation of how each of the claims are patentable over the references cited with the
particularity required by 37 CFR 1.111(b) and (c);

d. A concise statement of the utility of the invention as defined in each of the independent claims (unless the
application is a design application);

e. An identification of any cited references that may be disqualified as prior art under 35 U.S.C. 103(c) as
amended by the CREATE act; and

f. A showing of where each limitation of the claims finds support under the first paragraph of 35 U.8.C.
112 in the written description of the specification. If applicable, the showing must also identify: (1) each means-
(or step-) plus-function claim element that invokes consideration under 35 U.S.C. 112, {I6; and (2) the structure,
material, or acts that correspond to any means- (or step-) plus-function claim element that invokes
consideration under 35 U.S.C. 112, 16. If the application claims the benefit of one or more applications under
title 35, United St ates Code, the showing must also include where each limitation of the claims finds support
under the first paragraph of 35 U.S.C. 112 in each such application in which such support exists.

The information is required 1o obtain or retain a benefit by the public which is 1o file (and by the USPTO to process) an application. Confidentiality is governed by
35 U.S.C. 122 and 37 CFR 1.11 and 1,14, This form is estimated o take 12 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent 10 the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.0O. Box

" 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS./f you need assistance in completing the form, call 1-800-
PTO-9199 and select option 2,
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PETITION TO MAKE SPECIAL UNDER ACCELERATED EXAMINATION PROGRAM

(Continued)
Attorney Docket First Named
Number 076376.0411 Inventor TOYONORI SASAKI
Attachments:
a. Accelerated Examination Support Document (see item 3 above).

A statement, in compliance with the requirements set forth in item 8 of the instruction sheet, detailing the preexamination

b. search which was conducted.

C. Information Disclosure Statement.
Other (e.g., a statement that the claimed subject matter is directed to environmental quality, energy, or countering
terrorism (37 CFR 1,102(c)2))

a. | [J

Fees: The following fees must be filed electronically via EFS or EFS-Web:

a. The basic filing fee, search fee, examination fee, and application size fee (if required) under 37 CFR 1.16.

b. Petition fee under 37 CFR 1.17(h) - unless the petition is filed with a showing under 37 CFR 1.102(c)2).

Signature:

Click Remove If you wish to remove this signatory

Signature Timothy J. Churna/ Date 2006-09-29
Name ' Registration
(Print/Typed) Timothy J. Churna Number 48340

Click Add if you wish to add additional signatory

Note: Signaturss of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with 37 CFR 1.33 and 10.18. Please

see 37 CFR 1.4(d} for the form of the signature.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Instruction Sheet Petition to Make Special Under the Accelerated Examination

A grantable pefition must meet the following conditions:
1. The petition to make special under the accelerated examination program must be filed with the application and accompanied by the
fee set forth in 37 CFR 1.17(h) or a statement that the claimed subject matter is directed to environmental quality, energy, or

countering terrorism.
2. The application must be a non-reissue utility or design application filed under 35 U.S.C. 111(a).
3. The application must be filed electronically using the Office electronic filing system (EFS) or EFS-Web.

4. The application must be complete under 37 CFR 1.51 and in condition for examination on flling. For example, the application must be
filed together with the basic filing fee, search fee, examination fee, and application size fee (if applicable), and an oath or declaration
under 37 CFR 1.63.

5. The application must contain three (3) or fewer independent ciaims and twenty (20) or fewer total claims. The application may not
contain any multiple dependent claims. The petition must inciude a statement that applicant will agree not to separately argue the
patentability of any dependent claim during any appeal in the application. Specifically, the applicant is agreeing that the
dependent cialms will be grouped together with and not argued separately from the independent claim from which they depend in any
appeal brief filed in the application (37 CFR 41.37(c)(1)(vii)).

8. The claims must be directed to a single invention. The petition must include a statement that applicant will agree to have a
telephonic interview fo make an election without traverse in a telephonic interview if the Office determines that all the claims are not
directed to a single invention.

The petition must include a statement that applicant will agree to have an interview (including an interview before a first Office action)
to discuss the prior art and any potential rejections or objections with the intention of clarifying and possibly resolving all issues with

respect to patentability at that time.

~

@®

At the time of filing, applicant must provide a statement that a preexamination search was conducted, including an identification of
the field of search by United States class and subclass and the date of the search, where applicable, and, for database searches, the
search logic or chemical structure or sequence used as a query, the name of the file or files searched and the database service, and
the date of the search.

a. This preexamination search must involve U.S. patents and patent application publications, foreign patent documents, and nonpatent
literature, unless the applicant can justify with reasonable certainty that no references more pertinent than those already
identified are likely to be found in the eliminated source and includes such a justification with this statement.

b. This preexamination search must be directed to the claimed invention and encompass all of the features of the independent claims,
giving the claims the broadest reasonable interpretation.

c. The preexamination search must also encompass the disclosed features that may be claimed, in that an amendment to the claims
(including any new claim) that is not encompassed by the preexamination search will be treated as non-responsive and will not be
entered.

d. A search report from a foreign patent office will not be accepted unless the search report satisfies the requirements set forth above.

e. Any statement in support of a petitien to make special must be based on a good faith belief that the preexamination search was
conducted in compliance with these requirement. See 37 CFR 1.56 and 10.18.

9. At the time of filing, applicant must provide in support of the petition an accelerated examination support document that includes:
a. An information disclosure statement in compliance with 37 CFR 1.98 citing each reference deemed most closely

related to the

subject matter of each of the claims;

b. For each reference cited, an identification of all the limitations of the claims that are disclosed by the reference specifying
where the limitation Is disclosed in the cited referencs;

c. A detailed explanation of how each of the claims are patentable over the references cited with the particularity required by 37
CFR 1.111(b) and (c);

d. A concise statement of the utility of the invention as defined in each of the independent claims (uniess the application is a
design application);

€. An identification of any cited references that may be disqualified as prior art under 35 U.S.C. 103(c) as am ende d by the CREATE
act; and

f. A showing of where each limitation of the claims finds support under the first paragraph of 35 U.S.C. 112 in the written
description of the specification. If applicable, the showing must also identify: (1) each means- (or step-) plus-function claim
element that invokes consideration under 35 U.S.C. 112, 16; and (2) the structure, material, or acts that correspond to any means-
(or step-) plus-function claim element that invokes consideration under 35 U.S.C. 112, 16. If the application claims the benefit of
one or more applications under title 35, United States Code, the showing must also include where each limitation of the claims
finds support under the first paragraph of 35 U.S.C. 112 in each such application in which such support exists.
For more information, see notice “Changes to Practice for Petitions In Patent Applications to Make Special and for Accelerated
Examination” available on the USPTO web site at http://www.uspto.gov/web/office s/pac/dapp/ogsheet.htmi
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is o process and/or examine your submission related to a patent application or patent. If you do not
fumish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may result
in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent alowed under the Freedom of Information Act (5 U.S.C. §52) and
the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disciosed to the Department of Justice to determine whether
the Fr eedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settiement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order 1o perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 5§52a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as
a routine use, to the Intemational Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

8. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review
(35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (l.e., GSA or Commerce) directive. Such disclosure
shall not be used to make determinations about indivi duals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant fo 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or patential violation of law or regulation.
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