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(54) Title: SYSTEM FOR DISPENSING SUBSTANCES INTO A WASHING MACHINE

(57) Abstract: A system for dispensing substances into a washing machine is dis-

closed. A plurality of preferably different sized or shaped cartridges are located
within removable drawers. Fach cartridge contains a particular substance, such as
laundry detergent, bleach, or fabric softener, that is released into the washing ma-
chine. The system also includes a means to identify the substance contained with-
in the cartridge as well as when and how much of the substance should be re-
leased into the washing machine. At the appropriate time, the system dispenses an
appropriate amount of substance into the washing machine. A pump pulls the sub-
stance out of the container and into the washing basin of a washing machine. Al-
ternatively, a valve is opened and the substance pours into the washing basin due
to gravitational forces.
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TITLE OF INVENTION: System for dispensing substances into a washing machine

CROSS REFERENCE TO RELATED APPLICATIONS: This application claims the
benefit of U.S. Provisional Pat. App. No. 61585038 filed January 10, 2012, and U.S.
Pat. App. No. 13668257 filed on November 3, 2012 the entireties of which are hereby
incorporated by reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT: This invention was not federally sponsored.

INVENTOR: Ronald Burgess

Background of the Invention

[0001] Field of the invention: This invention relates to the general field of washing
machines, and more specifically toward a system for dispensing substances into a
washing machine. A plurality of preferably different sized or shaped cartridges are
located within removable drawers. Each cartridge contains a particular substance, such
as laundry detergent, bleach, or fabric softener, that is released into the washing
machine. The system also includes a means to identify the substance contained within
the cartridge as well as when and how much of the substance should be released into
the washing machine. At the appropriate time, the system dispenses an appropriate
amount of substance into the washing machine. A pump pulls the substance out of the
container and into the washing basin of a washing machine. Alternatively, a valve is
opened and the substance pours into the washing basin due to gravitational forces.

[0002] Washing machines enable users to wash their clothes in a shorter period of time
and with greater ease than otherwise possible when doing it by hand. Whether itis a
top loading or side loading washing machine, the clothes are soaked in water and
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agitated to get the clothes clean. Often, one or more substances such as laundry
detergent, fabric softener, or bleach are added to the water to aid the cleaning process.
However, how much of each substance and when it is added depends upon various
factors, including the type of substance and the wash cycle set on the washing
machine. Many users will place laundry detergent directly into the washing machine as
it fills with water, then place fabric softener into a special container that releases the
fabric softener at the appropriate time, and may also place bleach into yet another

container that releases the bleach at its appropriate time.

[0003] Handling laundry detergent, fabric softener, bleach, or other common substances
used to clean clothes can be unpleasant and even harmful. For example, bleach, which
may include chlorine, is a respiratory irritant that attacks mucous membranes and can
burn the skin. When adding these substances to the washing machine, either into the
washing basin or into a separate receptacle, the amount of each substance must be
measured. Pouring from a container into a measuring device, and then into the
appropriate location in the washing machine often results in inadvertent spills as well as

requiring that the measuring device be cleaned.

[0004] Thus there has existed a long-felt need for a system that dispenses an
appropriate amount of a particular substance at the appropriate time into a washing
machine without requiring a user to potentially come into contact with that substance.
Furthermore, there is a need for a system that automatically dispenses a plurality of
substances into a washing machine at the appropriate time during a wash cycle.

Summary of the Invention

[0005] The current invention provides just such a solution by having a system for
dispensing substances into a washing machine. A plurality of preferably different sized
or shaped cartridges are located within removable drawers. Each cartridge contains a
particular substance, such as laundry detergent, bleach, or fabric softener, that is

released into the washing machine. The system also includes a means to identify the
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substance contained within the cartridge as well as when and how much of the
substance should be released into the washing machine. At the appropriate time, the
system dispenses an appropriate amount of substance into the washing machine. A
pump pulls the substance out of the container and into the washing basin of a washing
machine. Alternatively, a valve is opened and the substance pours into the washing
basin due to gravitational forces.

[0006] It is a principal object of the invention to provide a system that enables users to

safely, cleanly, and efficiently add substances to a washing machine.

[0007] It is another object of the invention to provide a system for dispensing one or
more substances into a washing machine at the appropriate time.

[0008] It is a further object of this invention to provide a system for dispensing the

correct amount of a particular substance into a washing machine.

[0009] It is an additional object of the invention to provide a system for reducing human

error in dispensing substances into a washing machine.

[0010] It is yet another object of the invention to provide a dispensing system that is self-
contained so as to eliminate pouring a substance form a separate container into a

washing machine.

[0011] It is a further object of the invention to provide a system that regulates the
amount of a substance dispensed into a washing machine to increase efficiencies and

eliminate waste.

[0012] In a particular embodiment, the current invention is a system for dispensing a
substance into a washing machine comprising a plurality of cartridges, a plurality of
level indicators, a plurality of barcode readers, a plurality of dispensing tubes, and a
cover, where each cartridge comprises handle, a barcode, a vent, and a delivery tube
adapter, where each of the plurality of dispensing tubes mates with a delivery tube of a
cartridge, where a substance contained within each cartridge may flow through the
delivery tube, where fluid that flows through the delivery tube is inserted into a washing
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machine, where each level indicator mates with the vent of a cartridge and determines
the amount of substance contained within the cartridge, where each barcode reader
reads data from a barcode of a cartridge and destroys the barcode of the cartridge,
whereby the system for dispensing a substance dispenses a substance from each
cartridge at a time and volume determined by the data read from the barcode of each

cartridge.

[0013] In another embodiment, the current invention is a method of dispensing a
substance into a washing machine comprising the steps of: accepting a cartridge, where
the cartridge comprises a vent and a barcode; scanning the barcode of the cartridge;
destroying the barcode of the cartridge such that it cannot be read again; inserting a
level indicator through the vent and into the cartridge; and dispensing a substance
contained within the cartridge into a washing machine; whereby data collected from
scanning the barcode is used to determine the volume and timing of dispensing the
substance contained within the cartridge into the washing machine.

[0014] In an additional embodiment, the current invention is a system for dispensing a
substance comprising: a barcode reader, a level indicator, and a cartridge, where the
cartridge comprises a vent and a barcode, where the barcode reader reads the barcode
of the cartridge, where the barcode reader destroys the barcode of the cartridge after
the barcode reader has read the barcode, where the level indicator is inserted through

the vent and determines the level of a substance remaining within the cartridge.

[0015] There has thus been outlined, rather broadly, the more important features of the
invention in order that the detailed description thereof may be better understood, and in
order that the present contribution to the art may be better appreciated. There are
additional features of the invention that will be described hereinafter and which will form
the subject matter of the claims appended hereto. The features listed herein and other
features, aspects and advantages of the present invention will become better
understood with reference to the following description and appended claims.
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Brief Description of the Figures

[0016] The accompanying drawings, which are incorporated in and form a part of this
specification, illustrate embodiments of the invention and together with the description,

serve to explain the principles of this invention.

[0017] Fig. 1 is perspective view of a washing machine with a dispensing system

according to selected embodiments of the current disclosure.

[0018] Fig. 2 is a partial view of the dispensing system and its integration into a drawer

of a washing machine according to selected embodiments of the current disclosure.

[0019] Fig. 3 is a perspective view of cartridges according to selected embodiments of

the current disclosure.

[0020] Fig. 4 is a perspective view of a washing machine with a dispensing system and
integrated stain remover sprayer according to selected embodiments of the current

disclosure.

[0021] Fig. 5 is a perspective view of a cartridge according to selected embodiments of

the current disclosure.

Detailed Description of the Invention

[0022] Many aspects of the invention can be better understood with the references
made to the drawings below. The components in the drawings are not necessarily
drawn to scale. Instead, emphasis is placed upon clearly illustrating the components of
the present invention. Moreover, like reference numerals designate corresponding

parts through the several views in the drawings.

[0023] Fig. 1 is perspective view of a washing machine with a dispensing system
according to selected embodiments of the current disclosure. The dispensing system 10
according to the current invention resides on the top of a washing machine 90. The
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dispensing system 10 has a cover 11 that is connected to the back of the dispensing
system 10 by a hinge. The dispensing system 10 accepts cartridges, such as a
detergent cartridge20, fabric softener cartridge 21, and a bleach cartridge 22. A level
indicator 31 is used to determine the amount of fluid left within each cartridge. Barcode
scanners 33 scan the barcode of each cartridge and then puncture (thereby destroying)
each barcode after it is scanned. Described in more detail below, the barcode enables
the dispensing system to determine what substance is in the cartridge as well as how
much of and when to dispense the substance contained therein.

[0024] Fig. 2 is a partial view of the dispensing system and its integration into a drawer
of a washing machine according to selected embodiments of the current disclosure.
After a cartridge is inserted into the dispensing system, barcode readers 33 scan the
barcode of each cartridge. After scanning the barcode, the barcode readers 33 move
downward toward the cartridge and pierce each barcode thereby destroying it. By
destroying the barcode, the dispensing system prevents repeated use (such as refilling)
of the cartridges since the barcode reader 33 will not read a destroyed barcode. Level
indicators 31 are also lowered though a vent in each cartridge. In a particular
embodiment, each cartridge has a cap that covers the vent, which is removed before it
is inserted into the dispensing system. At the appropriate time, fluid from each cartridge
is dispensed through delivery tubes 35 to dispensing tubes 37, which deposit the fluid in
an appropriate area of a cleaning substance drawer 91 of a washing machine. The
cleaning substance drawer 91 may include a detergent area 91, a fabric softener area
93, and a bleach area 94. The dispensing tubes 37 deposit the appropriate fluid into the
appropriate area.

[0025] Fig. 3 is a perspective view of cartridges according to selected embodiments of
the current disclosure. Three cartridges are shown: a detergent cartridge 20, fabric
softener cartridge 21, and a bleach cartridge 22. The detergent cartridge 20 contains
laundry detergent and is the largest of the three cartridges shown. The fabric softener
cartridge 21 contains fabric softener and is the second largest cartridge shown. The
bleach cartridge 22 is the smallest cartridge shown and contains bleach. Each cartridge

includes a vent 27 that is covered with a cap (not shown) when stored or otherwise not
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in use and not inserted within the dispensing system. A barcode 25 is also placed on
each cartridge, which is used to identify the particular substance contained within the
cartridge and the particular use instructions associated therewith.

[0026] Fig. 4 is a perspective view of a washing machine with a dispensing system and
integrated stain remover sprayer according to selected embodiments of the current
disclosure. The dispensing system 10, in addition to a detergent cartridge, fabric
softener cartridge, and bleach cartridge, may include a stain remover cartridge 23. A
tube extends therefrom and thrown an opening in the dispensing system and is
connected to a sprayer 39. The sprayer 39 includes a trigger, which can be pulled to
dispense a stain remover substance contained within the stain remover cartridge 23.
Thus, a user may quickly and efficiently treat a stained item of clothing by using the

sprayer 39 integrated with the dispensing system 10.

[0027] Fig. 5 is a perspective view of a cartridge according to selected embodiments of
the current disclosure. The detergent cartridge 20 includes a handle 26 that is used to
grasp the detergent cartridge. A vent 27 is an opening that is used to allow air to enter
the detergent cartridge 20 as the substance contained therein is withdrawn. A level
indicator (not shown in this figure) may also extend through the vent opening 27 to
measure the amount of substance remaining in the detergent cartridge 20. A barcode
25 identifies that particular substance within the detergent cartridge 20. The substance
within the detergent cartridge 20 is withdrawn through a delivery tube 35. The delivery
tube mates with the detergent cartridge 20 via a dispensing tube adapter 36. As the
detergent cartridge 20 is inserted into the dispensing system, the delivery tube 35 mates
the delivery tube adapter 36, which is integrated into the detergent cartridge.

[0028] The level indicators are inserted through the vent and are used to determine the
amount of substance remaining in the particular cartridge. A float moves up and down
depending on the level of the substance (fluid) in the cartridge. In other words, as the
substance is removed from the cartridge, the float travels downward. Sensors
determine the location of the float, and through this the relative amount of substance left

in the cartridge.
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[0029] In a particular embodiment, the dispensing system includes fluid pumps. The
fluid pumps are in fluid connection with the cartridges via delivery tubes. Each fluid
pump 50 is in electrical connection to a circuit board, such as a motherboard of the
dispensing system or washing machine. Solenoid valves may also be utilitized to block
and unblock the flow of the fluid from the cartridge and to the washing machine cleaning
substance drawer. In this manner, the fluid pump and/or solenoid valves are turned on

and off as directed by the internal circuitry of the system and/or washing machine.

[0030] In another embodiment, the barcode includes data such as the type of substance
within the cartridge, volume of the cartridge, manufacturing date, serial number, or
codes or encrypted data that verifies the source and authenticity of the laundry
detergent cartridge. By checking the data on the barcode of the cartridge, the system
ensures that only compatible cartridges manufactured for the system will dispense the
substance contained therein. Furthermore, the appropriate volume and timing of the
substance to be dispensed is automatically read in by the system and implemented
accordingly, thereby reducing user error.

[0031] In an alternative embodiment, the barcode includes only encrypted identifying
data that is used to query a remote network connected server. By way of example, the
barcode reader reads in the data from the barcode. It then uses this data to make a
request to a remote server over the internet. The request is made as an http request
made over a wifi-network that is connected to the internet. The data from the barcode,
either encrypted or decrypted, is transmitted to the remote server, which then responds
with various data related to the cartridge. The response data may include confirmation
as to whether or not the cartridge is authentic, whether or not the cartridge has been
used previously, the substance located within the cartridge, the amount of substance
that should be dispensed per load of laundry, at what point in the cycle the substance
should be dispensed, and how much substance is located within the cartridge.

[0032] The laundry detergent cartridge includes a vent, handle, and a barcode. The

length of the laundry detergent cartridge of a particular embodiment is 14.5 inches,
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where the handle is 2.5 inches and the remaining portion is 12 inches, and the width of
the laundry detergent cartridge is 5.875 inches.

[0033] In an alternative embodiment, the laundry detergent cartridge has a generally
trapezoidal shape, where the width of the top part is 5.875 inches and the width of the
bottom part is 5.0625 inches. The height of the laundry detergent cartridge is 5.5
inches. The trapezoidal shape helps ensure that the laundry detergent cartridge has
the proper orientation when it is placed into the dispensing system. Notches in the
laundry detergent cartridge may be used to align the laundry detergent cartridge in the
appropriate position and location in the dispensing system.

[0034] A vent cap allows for air to vent into a cartridge as the substance contained
within is removed from the cartridge. The vent cap may be a screw-type cap, wherein
the vent cap is placed over a vent and screwed into position. When screwed shut, the
vent cap closes the vent. When vent cap is unscrewed, the vent is opened and air is
allowed to pass therethrough. Without venting the cartridge, fluid would not easily flow
out of the cartridge and through the delivery tube.

[0035] The fabric softener cartridge is smaller than the laundry detergent cartridge.
Often, more laundry detergent is used than fabric softener per load of laundry.
Therefore, the fabric softener cartridge needs to hold less fabric softener than the
laundry detergent cartridge needs to hold laundry detergent. In this particular
embodiment, the main part of the fabric softener cartridge is 7.125 inches long and 3.5
inches wide. The fabric softener cartridge also includes a handle for grasping and
maneuvering the fabric softener cartridge and a vent cap for allowing air to vent into the

fabric softener cartridge as fabric softener is removed from the fabric softener cartridge.

[0036] In an alternative embodiment, the fabric softener cartridge has a generally
trapezoidal shape, where the width of the top part is 3.5 inches. The height of the fabric
softener cartridge is 5.25 inches. The trapezoidal shape helps ensure that the fabric
softener cartridge has the proper orientation when it is placed into the dispensing
system. Notches in the fabric softener cartridge align the fabric softener cartridge in the
appropriate position and location in the dispensing system.
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[0037] In a particular embodiment, the laundry detergent cartridge holds 170 oz. of
laundry detergent and the bleach cartridge holds 5 oz. of bleach.

[0038] In practice, a user opens the lid to the dispensing system, removes the vent cap
that covers the vent of a cartridge, and then inserts the cartridge into the dispensing
system. The user then closes the lid and the dispensing system reads in the barcode
located on the cartridge, verifies its authenticity, and then punctures the barcode making
it unreadable in the future. If necessary and enabled, the dispensing system queries a
remote server for additional information on the cartridge, such as type of substance,
size of the container, and dispensing instructions. At the same time or subsequent to
reading the barcode, level indicators are inserted through the vent to read in the level of
substance remaining within the cartridge.

[0039] The user will then place dirty laundry into the washing machine, and start a
washing cycle. The dispensing system dispenses an appropriate amount of the
substance contained within the cartridge into the washing machine at the appropriate
time. For example, a first substance may be deposited into the cleaning substance
drawer of the washing machine when the cleaning cycle begins, while a second
substance is deposited fifteen minutes after the cycle beings, and then a third
substance is deposited 5 minutes before the cleaning cycle ends.

[0040] Multiple loads of laundry may be run for each cartridge. When the level
indicators determine that there is little substance left within a particular cartridge, such
as substance for five or fewer loads, a user is notified. Notifications include without
limitation a blinking light, illuminated light, a beep, a buzz, a text message, an email, or
red/yellow/green lights and/or bars.

[0041] After a cartridge is empty, the user opens the lid of the dispensing system. As
the lid is opened, the level indicators are removed from each cartridge and the user may
grasp the handle of the empty cartridge and remove it from the dispensing system. If
each cartridge is designed to deliver substance for the same number of loads of
laundry, and not necessarily the same amount of substance, then all of the cartridges
should need to be replaced at roughly the same time.

10
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[0042] The system described herein has been shown with three different sized
cartridges. One skilled in the art will appreciate that fewer or more than three d
cartridges of the same or different substances may be implemented. For example, a
four-cartridge system may be used where four different substances are desired to
automatically dispense into the washing machine. Furthermore, multiple cartridges of
the same type and/or size and shape (such as multiple laundry detergent cartridges)
may be implemented into the system. Additionally, gravity or pressure pumps may be

used to move the fluid substance contained within the cartridge.

[0043] It should be understood that while the preferred embodiments of the invention
are described in some detail herein, the present disclosure is made by way of example
only and that variations and changes thereto are possible without departing from the
subject matter coming within the scope of the following claims, and a reasonable

equivalency thereof, which claims | regard as my invention.

[0044] All of the material in this patent document is subject to copyright protection under
the copyright laws of the United States and other countries. The copyright owner has no
objection to the facsimile reproduction by anyone of the patent document or the patent
disclosure, as it appears in official governmental records but, otherwise, all other

copyright rights whatsoever are reserved.

11
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CLAIMS

That which is claimed:

1. A system for dispensing a substance into a washing machine comprising

a plurality of cartridges, a plurality of level indicators, a plurality of barcode
readers, a plurality of dispensing tubes, and a cover,

where each cartridge comprises handle, a barcode, a vent, and a delivery tube
adapter,

where each of the plurality of dispensing tubes mates with a delivery tube of a
cartridge, where a substance contained within each cartridge may flow through the
delivery tube, where fluid that flows through the delivery tube is inserted into a washing
machine,

where each level indicator mates with the vent of a cartridge and determines the
amount of substance contained within the cartridge,

where each barcode reader reads data from a barcode of a cartridge and
destroys the barcode of the cartridge,

whereby the system for dispensing a substance dispenses a substance from
each cartridge at a time and volume determined by the data read from the barcode of
each cartridge.
2. The system of claim 1, further comprising an additional cartridge, where the
additional cartridge comprises a sprayer.

3. The system of claim 1, wherein each cartridge holds a different substance.
4. The system of claim 1, wherein each cartridge holds a different volume of a
substance.

5. The system of claim 1, wherein each cartridge further comprises a vent cap,

where the vent cap must be removed before inserting the cartridge into the system.
6. A method of dispensing a substance into a washing machine comprising the
steps of:
accepting a cartridge, where the cartridge comprises a vent and a barcode;
scanning the barcode of the cartridge;
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destroying the barcode of the cartridge such that it cannot be read again;
inserting a level indicator through the vent and into the cartridge; and
dispensing a substance contained within the cartridge into a washing machine;
whereby data collected from scanning the barcode is used to determine the
volume and timing of dispensing the substance contained within the cartridge into the
washing machine.
7. The method of claim 6, further comprising the step of querying a remote
database for more data on the substance contained within the cartridge.
8. The method of claim 6, wherein the substance is dispensed into a cleaning
substance drawer of a washing machine.
9. The method of claim 6, further comprising the step of alerting a user when the
level indicator determines that there is little substance left in the cartridge.
10.  The method of claim 6, wherein the cartridge further comprises a handle.
11.  The method of claim 6, further comprising the steps of:
accepting a second cartridge, where the second cartridge comprises a vent and
a barcode;
scanning the barcode of the second cartridge;
destroying the barcode of the second cartridge such that it cannot be read again;
inserting a level indicator through the vent and into the second cartridge; and
dispensing a substance contained within the second cartridge into a washing
machine;
whereby data collected from scanning the barcode of the second cartridge is
used to determine the volume and timing of dispensing the substance contained within
the second cartridge into the washing machine.
12.  The method of claim 11, wherein the substance within cartridge is different than
the substance contained within the second cartridge.
13.  The method of claim 11, wherein the substance of the cartridge is dispensed at a
different time than the substance of the second cartridge.
14.  The method of claim 11, wherein the volume of substance dispensed from the
cartridge is different than the volume of substance dispensed from the second cartridge.




WO 2013/106549 PCT/US2013/021003

15. A system for dispensing a substance comprising:

a barcode reader, a level indicator, and a cartridge,

where the cartridge comprises a vent and a barcode,

where the barcode reader reads the barcode of the cartridge, where the barcode
reader destroys the barcode of the cartridge after the barcode reader has read the
barcode,

where the level indicator is inserted through the vent and determines the level of
a substance remaining within the cartridge.
16.  The system of claim 15, further comprising a dispensing tube,

wherein the cartridge further comprises a dispensing adapter,

where the dispensing adapter of the cartridge mates with the dispensing tube,

whereby a substance contained within the cartridge may flow through the
dispensing adapter and through the dispensing tube.
17.  The system of claim 15, further comprising a second cartridge and a third
cartridge, where the second cartridge and the third cartridge each comprise a barcode
and a vent, where the second cartridge is smaller than the cartridge, where the third
cartridge is smaller than the second cartridge.
18.  The system of claim 17, wherein the cartridge, second cartridge, and third
cartridge each contain a substance, where the substance of the cartridge is laundry
detergent, where the substance of the second cartridge is fabric softener, and where the
substance of the third cartridge is bleach.
19.  The system of claim 15, wherein the system further comprises a cover, where the
cover encloses the cartridge.
20. The system of claim 15, wherein the cartridge further comprises a handle.




WO 2013/106549 PCT/US2013/021003

FIG. 1

FIG. 2

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/021003

WO 2013/106549

2/2

FIG. 4

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2013/021003

A. CLASSIFICATION OF SUBJECT MATTER

DOGF 39/02(2006.01)i, DO6F 33/02(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: DO6F 39/02; DOGF 39/00; BO8B 7/04; BO8B 3/00; DOGF 33/02; A47L 15/44

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: dispense, washing, cartridge, barcode, substance, and indicator

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See paragraphs [0025]-[0028] and figure 1.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2009-0126123 Al (KIM et al.) 21 May 2009 1-20
See paragraphs [0041]-[0086] and figures 2—4.
A EP 2000577 Al (ELECTROLUX HOME PRODUCTS CORPORATION N.V.) 10 December 2008 1-20
See paragraphs [0015]-[0017] and figure 2.
A US 2010-0000265 A1l (HENDRICKSON et al.) 7 January 2010 1-20
See paragraphs [0027]-[0029] and figure 2.
A US 2010-0000586 A1l (HENDRICKSON) 7 January 2010 1-20
See paragraphs [0042]-[0045] and figure 3.
A US 2007-0044819 A1l (CHAN et al.) 1 March 2007 1-20

|:| Further documents are listed in the continuation of Box C.

& See patent family annex.

than the priority date claimed

* Special categories of cited documents: "
"A" document defining the general state of the art which is not considered
to be of particular relevance
"E" earlier application or patent but published on or after the international D'
filing date
"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other "y
special reason (as specified)
"O" document referring to an oral disclosure, use, exhibition or other
means
"P"  document published prior to the international filing date but later &M

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

19 April 2013 (19.04.2013)

Date of mailing of the international search report

22 April 2013 (22.04.2013)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan
City, 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

Telephone No.

CHOI, Hyun Goo

82-42-481-8288

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2013/021003
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2009-0126123 A1 21.05.2009 DE 102008028253 A1 15.01.2009
KR 10-2008-0109489 A 17.12.2008
EP 2000577 A1 10.12.2008 RU 2008122603 A 10.12.2009
US 2010-0000265 A1 07.01.2010 DE 102009030330 At 07.01.2010
US 8266748 B2 18.09.2012
US 2010-0000586 A1 07.01.2010 DE 102009030290 At 07.01.2010
US 8397544 B2 19.03.2013
US 2007-0044819 A1 01.03.2007 AU 2006-284859 A1 08.03.2007
AU 2006-284859 B2 27.01.2011
CA 2620486 A1 08.03.2007
CA 2620486 C 12.06.2012
CN 101437436 A 20.05.2009
EP 1937132 A1 02.07.2008
JP 2009-505799 A 12.02.2009
KR 10-2008-0065598 A 14.07.2008
US 7654421 B2 02.02.2010
WO 2007-027779 A1 08.03.2007

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report

