wo 2010/050954 A1 I 10K 0 RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Co o
1 rld Intellectual Property Organization /) -sady
(9) World Inclecual Property Organizaon /552 N N RO AR 0
International Bureau S,/ )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
6 May 2010 (06.05.2010) PCT WO 2010/050954 Al
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
B41J 2/175 (2006.01) CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
. . EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(21) International Application Number: HR. HU. ID. IL. IN. IS. JP. KE. KG. KM. KN. KP. KR,
PCT/US2008/081784 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
30 October 2008 (30.10.2008) NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
. ) SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
(25) Filing Language: English UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(71) Applicant (for all designated States except US): kind of regional protection available): ARIPO (BW, GH,
HEWLETT-PACKARD DEVELOPMENT COMPA- g\l\{f) KEE LS, M(\Xl’\/[MZA’Z NAB» YSDI»«S}L» KSZZ ;é URGI} Z%’[J»
NY, L.P. [US/US]; 11445 Compaq Center Drive West, » burasian » AL, DY, B4, Bl > U, 1,
HOuStOn, TX 77070 (IJS) TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) Inventors; and MC, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI
(75) Inventors/Applicants (for US only): AMESBURY, (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, ML, MR,
Marjan S. [US/US]; Corvallis, OR B-10 10L L12 Mail NE, SN, TD, TG).
Stop 1013B, 1000 NE Circle Blvd., Corvallis, Oregon Declarati Rule 4.17:
97330-4239 (US). SMITH, Mark A. [US/US]; Corvallis, Declarations under Rule 4.17:
OR B-10 10L L9, Mail Stop 1013D, 1000 NE Circle —  as to the identity of the inventor (Rule 4.17(i))
Blvd., Corvallis, Oregon 97330-4239 (US). — as to applicant’s entitlement to apply for and be granted
(74) Agents: MYERS, Timothy F. et al.; Hewlett-Packard a patent (Rule 4.17(ii))
Company, Intellectual Property Administration, Mail Stop Published:
35, P.O. Box 272400, Fort Collins, Colorado 80527-2400 ’
(US). —  with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(54) Title: FLUID INTERCONNECT FOR FLUID EJECTION SYSTEM

(57) Abstract: A tluid interconnect for a fluid ejection system includes a fluid port having a fluid passage formed therethrough,
and a filter provided at an end of the fluid port such that fluid passing through the fluid port passes through the filter to the fluid
passage, wherein the filter is secured to an end surface and a peripheral surface of the fluid port.



10

15

20

25

30

WO 2010/050954 PCT/US2008/081784

FLUID INTERCONNECT FOR FLUID EJECTION SYSTEM

Background

Inkjet printers typically utilize a printhead that includes an array of orifices
(also called nozzles) through which ink is ejected on to paper or other print
media. One or more printheads may be mounted on a movable carriage that
traverses back and forth across the width of the paper feeding through the
printer, or the printhead(s) may remain stationary during printing operations, as
in a page width array of printheads. A printhead may be an integral part of an
ink cartridge or part of a discrete assembly to which ink is supplied from a
separate, often detachable ink container. For printhead assemblies that utilize
detachable ink containers, the operative fluid connection between the outlet of
the ink container and the inlet to the printhead assembly is commonly provided

through a fluid interconnect.

Brief Description of the Drawings

Fig. 1 is a block diagram illustrating one embodiment of an inkjet printer.

Figs. 2 and 3 are perspective views illustrating one embodiment of a
carriage and printhead assembly, as may be used in the printer of Fig. 1, with
the ink containers exploded from the carriage to show ink inlets to the printhead
assembly (Fig. 2) and ink outlets from the ink containers (Fig. 3).

Fig. 4 is a section view illustrating one embodiment of a fluid interconnect

between an ink container and the printhead assembly.
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Figs. 5 and 6 are plan and section views, respectively, illustrating one
embodiment of a filter on an ink inlet for the printhead assembly.
Figs. 7-10 are section views illustrating one embodiment of a method of

securing the filter to the ink inlet.

Detailed Description

In the following detailed description, reference is made to the
accompanying drawings which form a part hereof, and in which is shown by way
of illustration specific embodiments in which the invention may be practiced. In
this regard, directional terminology, such as “top,” “bottom,” “front,” “back,”
“leading,” “trailing,” etc., is used with reference to the orientation of the Figure(s)
being described. Because components of embodiments of the present
invention can be positioned in a number of different orientations, the directional
terminology is used for purposes of illustration and is in no way limiting. It is to
be understood that other embodiments may be utilized and structural or logical
changes may be made without departing from the scope of the present
invention. The following detailed description, therefore, is not to be taken in a
limiting sense, and the scope of the present invention is defined by the
appended claims.

Embodiments of the disclosure were developed in an effort to improve
the fluid interconnection between a printhead assembly and a
detachable/replaceable ink container -- to construct a fluid interconnection
providing a robust, reliable filter ink flow interface throughout repeated
installations and removals of the ink container. Embodiments will be described,
therefore, with reference to an inkjet printhead assembly that holds
detachable/replaceable ink containers. Embodiments of the disclosure,
however, are not limited to such implementations. Embodiments of the
disclosure, for example, might also be implemented in other types of ink or fluid
dispensing components. The example embodiments shown in the Figures and
described below, therefore, illustrate but do not limit the scope of the disclosure.
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Fig. 1 is a block diagram illustrating an inkjet printer 10 in which
embodiments of the disclosure may be implemented. Referring to Fig. 1, printer
10, as an embodiment of a fluid ejection system, includes a carriage 12 carrying
a printhead assembly 14 and detachable ink containers 16, 18, 20, 22, and 24.
Inkjet printer 10 and printhead assembly 14 represent more generally a fluid-jet
precision dispensing device and fluid ejector assembly for precisely dispensing
a fluid, such as ink, as described in more detail below. Printhead assembly 14
includes a printhead (not shown) through which ink from one or more containers
16-24 is ejected. For example, printhead assembly 14 may include two
printheads -- one for a series of color containers 16-22 and one for a black ink
container 24. An inkjet printhead is typically a small electromechanical
assembly that contains an array of miniature thermal, piezoelectric or other
devices that are energized or activated to eject small droplets of ink out of an
associated array of orifices. A typical thermal inkjet printhead, for example,
includes a orifice plate arrayed with ink ejection orifices and firing resistors
formed on an integrated circuit chip.

A print media transport mechanism 26 advances print media 28 past
carriage 12 and printhead assembly 14. For a stationary carriage 12, media
transport 26 may advance media 28 continuously past carriage 12. For a
movable, scanning carriage 12, media transport 26 may advance media 28
incrementally past carriage 12, stopping as each swath is printed and then
advancing media 28 for printing the next swath.

An electronic controller 30 is operatively connected to a moveable,
scanning carriage 12, printhead assembly 14 and media transport 26.
Controller 30 communicates with external devices through an input/output
device 32, including receiving print data for inkjet imaging. The presence of an
input/output device 32, however, does not preclude the operation of printer 10
as a stand alone unit. Controller 30 controls the movement of carriage 12 and
media transport 26. Controller 30 is electrically connected to each printhead in
printhead assembly 14 to selectively energize the firing resistors, for example, to

eject ink drops on to media 28. By coordinating the relative position of carriage
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12 with media 28 and the ejection of ink drops, controller 30 produces the
desired image on media 28.

While this Description is at least substantially presented herein to inkjet-
printing devices that eject ink onto media, those of ordinary skill within the art
can appreciate that embodiments of the present disclosure are more generally
not so limited. In general, embodiments of the present disclosure pertain to any
type of fluid-jet precision dispensing device or ejector assembly for dispensing a
substantially liquid fluid. The fluid-jet precision dispensing device precisely
prints or dispenses a substantially liquid fluid in that the latter is not substantially
or primarily composed of gases such as air. Examples of such substantially
liquid fluids include inks in the case of inkjet printing devices. Other examples of
substantially liquid fluids include drugs, cellular products, organisms, chemicals,
fuel, and so on, which are not substantially or primarily composed of gases such
as air and other types of gases. Therefore, while the Description is described in
relation to an inkjet printer and inkjet printhead assembly for ejecting ink onto
media, embodiments of the present disclosure more generally pertain to any
type of fluid-jet precision dispensing device or fluid ejector structure for
dispensing a substantially liquid fluid.

Figs. 2 and 3 are perspective views of one embodiment of a carriage 12
and printhead assembly 14 in printer 10. Ink containers 16-24 are exploded out
from carriage 12 to show ink inlets 34 to printhead assembly 14 (Fig. 2) and ink
outlets 36 from ink containers 16-24 (Fig. 3). Referring to Fig. 2, printhead
assembly 14 includes an ink inlet 34, as an embodiment of a fluid port,
positioned at each bay 38, 40, 42, 44, and 46 for a corresponding ink container
16-24. Printhead assembly 14 and carriage 12 may be integrated together as a
single part or printhead assembly 14 may be detachable from carriage 12. For
a detachable printhead assembly 14, container bays 38-46 may extend out into
carriage 12 as necessary or desirable to properly receive and hold containers
16-24.

Referring to Fig. 3, in the embodiment shown, printhead assembly 14
includes two printheads 48 and 50. Ink from color ink containers 16-22, for

example, is ejected from printhead 48 and ink from a black container 24 is
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ejected from printhead 50. Each ink container 16-24 includes an ink outlet 36,
as an embodiment of a fluid port, through which ink may flow from container 16-
24 through the corresponding ink inlet 34 (Fig. 2) to a corresponding printhead
48 or 50 in printhead assembly 14.

Fig. 4 is an elevation section view showing one embodiment of a fluid
interconnect 52 between an ink container 16 and printhead assembly 14.
Referring to Fig. 4, fluid interconnect 52 includes a wick 54 in container outlet 36
and a filter 56 at printhead assembly inlet 34. In one embodiment, an upstream
surface 58 of outlet wick 54 contacts foam or other ink holding material 60 in ink
container 16. In another embodiment, where ink container 16 holds so called
“free ink”, and there is no ink holding material, upstream surface 58 of outlet
wick 54 is exposed to the free ink in ink container 16. As shown in the
embodiment of Fig. 4, a downstream surface 62 of outlet wick 54 is in contact
with filter 56 when container 16 is installed in printhead assembly 14.

An ink channel 64, as an embodiment of a fluid passage, is provided in
inlet 34 downstream from filter 56 and carries ink to printhead 48 (Fig. 3). Inlet
34 is sometimes referred to as an inlet “tower” because it usually extends out
from the surrounding structure. In one embodiment, container outlet 36 fits
around inlet 34 and seals against an elastomeric gasket or other suitable seal
66 to help prevent vapor loss from fluid interconnect 52.

Figs. 5 and 6 are plan and section views, respectively, illustrating filter 56
on inlet 34. (For clarity, filter 56 in the plan view of Fig. 5 is depicted with
stippling and the underlying structure of inlet 34 is shown with dashed lines.) As
illustrated in the embodiment of Figs. 5 and 6, filter 56 is provided at an end 70
of inlet 34. Ink channel 64, as an embodiment of a fluid passage,
communicates with end 70 such that ink (or fluid) passing through inlet 34
passes through filter 56 to ink channel 64. More specifically, in the illustrated
embodiment, ink first passes through filter 56 before entering and passing
through ink channel 64. In the illustrated embodiment, ink channel 64 is
oriented substantially perpendicular to end 70..

In one embodiment, end 70 of inlet 34 includes an end surface 72 and a
peripheral surface 74. Peripheral surface 74 is contiguous with end surface 72,
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and, in one embodiment, oriented orthogonal to end surface 72. In the
embodiment of Figs. 5 and 6, inlet 34 is a circular inlet, and peripheral surface
74 defines an outer perimeter of inlet 34 at end 70.

As illustrated in the embodiment of Figs. 5 and 6, and aé further
described below, filter 56 is secured to end surface 72 and peripheral surface
74 of inlet 34. As such, filter 56 extends over and along a side 76 of inlet 34 at
end 70. More specifically, in the illustrated embodiment, filter 56 includes a
central portion 80 and a peripheral portion 82 wherein central portion 80 is
extended over ink channel 64 and peripheral portion 82 is extended along side
76 of inlet 34. In one embodiment, a step 78 is provided in side 76 of inlet 34 at
end 70 to accommodate peripheral portion 82 of filter 56. In one embodiment,
peripheral portion 82 of filter 56 is fit within step 78 such that an outer diameter
of filter 56 along side 76 of inlet 34 substantially coincides with an outer
diameter of inlet 34 at end 70 thereby providing a smooth transition between
filter 56 and side 76 of inlet 34 at end 70.

In one embodiment, as iliustrated in Figs. 5 and 6, end surface 72 of inlet
34 includes a rim 84, and peripheral surface 74 of inlet 34 includes a lip 86 and
a recessed portion 88. In one embodiment, rim 84 is provided along a perimeter
of end surface 72. In addition, lip 86 extends from rim 84 and recessed portion
88 is formed below lip 86. As such, filter 56 is secured to end surface 72 of inlet
34 along rim 84, and extends over lip 86 and is secured to peripheral surface 74
of inlet 34 Within recessed portion 88. In one embodiment, lip 86 is formed
during the process of "staking" or securing filter 56 to inlet 34, as described
below.

In one embodiment, as illustrated in Figs. 5 and 6, one or more
protrusions 90 are provided at end 70 of inlet 34. In one embodiment,
protrusions 90 extend from end surface 72 and support central portion 80 of
filter 56 over ink channel 64. Protrusions 90 may include any number of
protrusions, and may be of various sizes and shapes and may be arranged in
various configurations, arrays or spacings.

Figs. 7-10 are section views illustrating one embodiment of a method of
securing filter 56 to inlet 34. In a first operation, as illustrated in Figs. 7 and 8,
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filter 56 is placed over end 70 of inlet 34 so as to cover an opening of ink
channel 64 as communicated with end 70. Thereafter, in one embodiment, a
staking tool 92 is used to “stake” and secure filter 56 to end 70 of inlet 34. More
specifically, staking tool 92 is used to secure central portion 80 of filter 56 to rim
84 of end surface 72.

Staking tool 92 is shown slightly spaced from filter 56 in Fig. 7, and in
contact with filter 56 in Fig. 8. Staking tool 92 may include, for example, a
heated die or ultrasonic welding horn which contacts and presses filter 56
against inlet 34. As such, staking tool 92 softens or melts the material (e.g.,
plastic) of inlet 34 at rim 84 and presses filter 56 into the softened or melted
material thereby “staking” and securing filter 56 to inlet 34.

In one embodiment, as illustrated in Fig. 8, lip 86 is formed along
peripheral surface 74 during the process of "staking" filter 56 to inlet 34. For
example, lip 86 is formed by softened or melted material of rim 84 moving
radially outward as staking tool 92 presses filter 56 against rim 84 of inlet 34.

In a second operation, as illustrated in Figs. 9 and 10, a wrapping tool 94
is used to “wrap” and secure filter 56 around end 70 of inlet 34. More
specifically, wrapping tool 94 is used to secure peripheral portion 82 of filter 56
to peripheral surface 74 of inlet 34. Wrapping tool 94 is shown slightly spaced
from filter 56 in Fig. 9, and surrounding or encapsulating filter 56 in Fig. 10. In
one embodiment, as wrapping tool 94 captures and surrounds filter 56,
peripheral portion 82 of filter 56 is extended over and wrapped around lip 86,
and secured within recessed portion 88 thereby further securing filter 56 to inlet
34,

The above-described filter-attach process, during which, in a first "stake"
operation, filter 56 is placed on top of inlet 34 and staked to rim 84, and then, in
a second "wrap and stake" operation, the free edge of filter 56 is folded down
around inlet 34 and staked to side 76 of inlet 34, helps ensure a seal on top of
inlet 34 as well as the side of inlet 34. With the above-described fluid
interconnect, the inlet geometry including, for example, the rim height,
thickness, and shape can be optimized for the particular filter diameter and

thickness used on inlet 34. This helps ensure that the desired filter contact area



10

15

20

25

30

WO 2010/050954 PCT/US2008/081784

and adequate attach area are achieved. In addition, providing step 78 in the
side of inlet 34 allows room for the wrapped portion of filter 56, thus creating a
uniform tower diameter after the filter-attach process is completed.

The above-described fluid interconnect and filter-attach process also help
maximize filter contact area for a given inlet diameter thereby resulting in
increased flow area, help ease filter bubble pressure requirements as a result of
the increased flow area, help reduce filter alignment precision requirements, and
help provide a more consistent and uniform filter contact area since there is not
an interruption between the completed stake ring and the functional filter area.
More specifically, with the above-described fluid interconnect and filter-attach
process, placing the filter on top of the inlet rim and staking the filter on top of
the inlet rim and on the side of the inlet, instead of within the inlet rim, allows for
a larger filter contact or flow area for a given tower diameter. Since area is
proportional to the diameter squared, a small increase in effective diameter
results in a significant performance improvement (e.g., a 4 mm increase in
effective diameter results in a 20 percent increase in the flow area).
Accordingly, making optimal use of the given tower size helps maximize fluidic
flow area, thereby improving throughput and print quality performance.

Furthermore, since, with the filter-attach process described, the attach
area of the filter is large compared to the overall filter surface area, the staking
process can be performed at a lower staking temperature. Performing the filter-
attach process at a lower staking temperature contributes to a more stable
process and more consistent product performance, and helps avoid undesirable
filter damage.

Although specific embodiments have been illustrated and described
herein, it will be appreciated by those of ordinary skill in the art that a variety of
alternate and/or equivalent implementations may be substituted for the specific
embodiments shown and described without departing from the scope of the
present invention. This application is intended to cover any adaptations or
variations of the specific embodiments discussed herein. Therefore, it is
intended that this invention be limited only by the claims and the equivalents

thereof.
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CLAIMS

1. A fluid interconnect for a fluid ejection system, comprising:

a fluid port having a fluid passage formed therethrough; and

a filter provided at an end of the fluid port such that fluid passing through
the fluid port passes through the filter to the fluid passage,

wherein the filter is secured to an end surface and a peripheral surface of
the fluid port.

2. The fluid interconnect of claim 1, wherein the peripheral surface of the
fluid port is contiguous with the end surface of the fluid port.

3. The fluid interconnect of claim 1, wherein the filter includes a central
portion extended over the fluid passage and a peripheral portion extended along |
a side of the fluid port.

4. The fluid interconnect of claim 3, wherein the end of the fluid port
includes one or more protrusions, wherein the one or more protrusions support

the central portion of the filter over the fluid passage.

5. The fluid interconnect of claim 3, wherein a step is provided in the side of
the fluid port, wherein the peripheral portion of the filter is fit within the step.

6. The fluid interconnect of claim 1, wherein the end surface of the fluid port

includes a rim, wherein the filter is secured to the rim.

7. The fluid interconnect of claim 1, wherein the peripheral surface of the
fluid port includes a lip, wherein the filter extends over the lip.

8. The fluid interconnect of claim 1, wherein the peripheral surface of the
fluid port includes a recessed portion, wherein the filter is secured within the

recessed portion.
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9. A fluid ejection system, comprising:

a fluid container containing a supply of a fluid;

a fluid ejection assembly adabted to eject drops of the fluid; and

a fluid interconnect for communicating the fluid of the fluid container with
the fluid ejection assembly, the fluid interconnect including a fluid port and a

filter secured to an end surface and a peripheral surface of the fluid port.

10.  The fluid ejection system of claim 9, wherein the peripheral surface of the
fluid port is contiguous with the end surface of the fluid port.

11.  The fluid ejection system of claim 9, wherein the filter includes a central
portion extended over a fluid passage of the fluid port and a peripheral portion
extended over a lip of the peripheral surface and along a side of the fluid port.

12. A method of forming a fluid interconnect for a fluid ejection system, the
method comprising:
providing a fluid port having a fluid passage formed therethrough;
extending a filter over the fluid passage;
securing the filter to an end surface of the fluid port; and

securing the filter to a peripheral surface of the fluid port.

13.  The method of claim 12, wherein the peripheral surface of the fluid port is
contiguous with the end surface of the fluid port.

14.  The method of claim 12, wherein extending the filter over the fluid
passage includes extending a central portion of the filter over the fluid passage,
wherein securing the filter to the end surface includes forming a lip along the
peripheral surface, and wherein securing the filter to the peripheral surface
includes extending a peripheral portion of the filter over the lip and along a side
of the fluid port.
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15.  The method of claim 14, wherein extending the central portion of the filter
over the fluid passage includes supporting the central portion of the filter with

one or more protrusions provided at an end of the fluid port.



PCT/US2008/081784

WO 2010/050954

1/7

ol

I °s1q

Y
dNled 0e <>{ 1nd1N0/LNdNI
¥ITIOHINOD (
OINOMLOZT [ ] z¢
oz
N
LHOJSNYYL VIGIW INRid
\ pL_L—T ATENISSY QVIHLNINd B
8c Ve JOVINEYD
)
INOD  |'INOD |'INOD | INOJ|LNOD
NI | NI | NE | MNE | OMINI
vz 7z 02

8l ol




WO 2010/050954 PCT/US2008/081784
2/7




00000000000000000000000000000




WO 2010/050954 PCT/US2008/081784
4/7

(r\\\\\\\\\\
\OOO o O ®) ° oN
o o 0O o N
N O °0 o
g N o0 (o] o O N
\\oo 00 © OQ :
:O o] OOOOOOO o N
\ o o o 0O N
O N\
N o © o © o O Of <
N o OO
O O \ -]
N O @) O o \ =1
\ 0o N
O o O N /|
\ 0O o ° . 0w_}—=
NO° o T80 08~
\O O OO O Og\'/fj 74 >g
N O
\ Oo ° O$-N/’: ///
\ o O 00 X /‘v\v
O O (o] lo)
N o o © o @) /I/\/
N o O oA )
\O Oo O OOLOO C(-g g /
A N NN NN N N NN
WQW/// |
©
©




WO 2010/050954 PCT/US2008/081784
57

90 80 90 55

84 72 70
86 /82
88 74
78 //
76
64 34
v




WO 2010/050954

PCT/US2008/081784



PCT/US2008/081784

WO 2010/050954

717

O

KX X X

)

XXX XX

AN a
4
(o))

X

—

X X R AKX XX
4

(Q\

X

X

w,///,,w//»?

Fig. 10



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/081784

A. CLASSIFICATION OF SUBJECT MATTER

B41J 2/175(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC
B41J2/175,2/20

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models since 1975
Japanese Utility models and applications for Utility models since 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
D/B : eKIPASS(KIPO internal)
KEY WORD : filter, surface, fluid interconnect

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2007-307851 A (CANON INC) 29 November 2007 1-4,9,10,12, 13
--- See figures 2 - 5 and paragraphs 20-31. | emmememeeeeeeeeee
A 5-8,11, 14,15
A US 6572214 B2 (OTIS, Jr. et al.) 3 June 2003 1-15

See figures 1 - 4 and column 5, line 3 - column 6, line 3.

A US 6969164 B2 (KERR et al.) 29 November 2005 1-15
See tigures 1 - 8 and column 3, line 40 - column 6, line 20.

A US 6199979 B1 (HOBSON et al.) 13 March 2001 1-15
See tigure 11 and column 8, lines 31 - 40.

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 JUNE 2009 (26.06.2009) 30 JUNE 2009 (30.06.2009)
Name and mailing address of the ISA/KR Authorized officer
' Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- Kim, Do Weon
. gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5451

Form PCT/ISA/210 (second sheet) (July 2008)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2008/081784

Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2007-307851 A 29.11.2007 None

US 6572214 B2 03.06.2003 CN 1241747 C 15.02.2006
CN 1496309 A 12.05.2004
DE 60211131 D1 08.06.2006
DE 60211131 T2 04.01.2007
EP 1368198 A1 10.12.2003
EP 1368198 B1 03.05.2006
JP 2004-523392 T 05.08.2004
TW 520328 A 11.02.2003
US 2002-126188 A1l 12.09.2002
WO 0207-2357A1 19.09. 2002

US 6969164 B2 29.11.2005 US 2005-0099472 A1 12.05.2005

US 6199979 B1 13.03.2001 AU 6243198 A 07.08.1998
CA 2274077 C 13.05.2003
CA 2274077 A1 23.07.1998
CN 1244158 A 09.02.2000
DE 69804948 D1 23.05.2002
DE 69804948 T2 28.11.2002
JP 2002-513336 T 08.05.2002
KR 10-2000-0069818 A 25.11.2000
WO 98-31547 A1 23.07.1998

Form PCT/ISA/210 (patent family annex) (July 2008)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

