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& (57) Abstract: An air conditioner includes a plurality of compressors, a plurality of oil separators, a plurality of oil collection pipes,
a common inlet pipe, and a plurality of branch inlet pipes. The oil separators are connected to outlets of the compressors for separating
a refrigerant and/or oil discharged from the compressors. The oil collection pipes are respectively connected to the oil separators
for collecting oil separated by the oil separators. The common inlet pipe receives the collected o0il and allows the oil to flow to the
compressors. The branch inlet pipes branch off from the common inlet pipe and are respectively connected to the compressors.
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Description

AIR CONDITIONER
Technical Field

Embodiments relate to an air conditioner.
Background Art

An air conditioner is a device for controlling the temperature or humidity of air using
a cycle of compression, condensation, expansion, and evaporation.

In some recent air conditioners, a plurality of indoor units is connected to one or
more outdoor units. In this case, the number of compressors included in the outdoor
units may vary according to the capacities of the indoor units. For instance, a plurality
of compressors can be included in one outdoor unit.

Oil separators can be respectively coupled to outlets of the compressors for
separating oil from refrigerant discharged from the compressors. The oil separated by
the oil separators is supplied to inlets of the compressors through oil collection pipes.

Oil collected from one compressor is supplied to the same compressor and is not
supplied to the other compressors. Thus, the compressors can have unbalanced oil
level, and components of a compressor having insufficient oil can lead to mechanical

abrasion.
Disclosure of Invention

Technical Problem

Embodiments provide an air conditioner in which oil levels of compressors are
balanced so that the compressors can be prevented from being damaged due to in-
sufficient oil.
Technical Solution

In one embodiment, an air conditioner includes: a plurality of compressors; a
plurality of oil separators connected to outlets of the compressors for separating re-
frigerant and/or oil discharged from the compressors; a plurality of oil collection pipes
respectively connected to the oil separators for collecting oil separated by the oil
separators; a common inlet pipe for receiving oil separated by the oil separators and
allowing the oil to flow to the compressors; and a plurality of branch inlet pipes
branching off from the common inlet pipe and respectively connected to the com-
pressors.

In another embodiment, an air conditioner includes: a plurality of compressors; a
common inlet pipe through which refrigerant flows to the compressors; branch inlet
pipes branching off from the common inlet pipe and connected to the compressors; a

plurality of oil separators connected to outlets of the compressors for separating oil
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from the refrigerant discharged from the compressors; and an oil collection unit
connected to the common inlet pipe for allowing oil separated by the oil separators to

flow to the common inlet pipe.
In a further embodiment, an air conditioner includes: a plurality of compressors; a

common inlet pipe through which refrigerant flows to the compressors; branch inlet
pipes branching off from the common inlet pipe and connected to the compressors; an
accumulator connected to the common inlet pipe for allowing a gas portion of the re-
frigerant to move to the common inlet pipe; a plurality of oil separators connected to
outlets of the compressors for separating oil from the refrigerant discharged from the
compressors; and an oil collection unit through which oil separated by the oil

separators flows, the oil collection unit being connected to the common inlet pipe.

Advantageous Effects

According to the embodiments, streams of oil separated by the oil separators are
combined and then are distributed to the respective compressors so that the oil levels of
the compressors may be properly maintained, and oil insufficiency of the compressors
may be prevented.

Furthermore, the combined streams of the separated oil may be introduced into the
accumulator and their temperature decreased by the low-temperature liquid refrigerant
accumulated in the accumulator. Therefore, the low-temperature gas refrigerant being
heated by the oil may be prevented.

Brief Description of the Drawings

Fig. 1 is a partial refrigerant cycle diagram of an air conditioner according to a first
embodiment.

Fig. 2 is a partial refrigerant cycle diagram of an air conditioner according to a
second embodiment.

Fig. 3 is a sectional diagram schematically illustrating an accumulator of the air con-
ditioner depicted in Fig. 2.

Fig. 4 is a partial refrigerant cycle diagram of an air conditioner according to a third

embodiment.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

Fig. 1 is a partial refrigerant cycle diagram of an air conditioner according to a first
embodiment.

Referring to Fig. 1, the air conditioner of this embodiment includes a plurality of
compressors such as first, second, and third compressors 11, 12, and 13 that are

disposed in parallel. Although three compressors are shown in Fig. 1, the number of
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COMPIessors can vary.

The capacities of the compressors 11, 12, and 13 can vary. Furthermore, various
types of compressors can be used for the compressors 11, 12, and 13. For example, an
inverter compressor having a variable rotation speed or a constant speed compressor
can be used.

An inlet pipe unit is connected to the compressors 11, 12, and 13 to supply re-
frigerant from an evaporator (not shown) to the compressors 11, 12, and 13 through an
accumulator 50. The inlet pipe unit may include a common inlet pipe 30 and a plurality
of branch inlet pipes 31, 32, and 33. The branch inlet pipes 31, 32, and 33 branch off
from the common inlet pipe 30 and are connected to the compressors 11, 12, and 13,
respectively.

The evaporator discharges refrigerant which is received by the common inlet pipe 30
and is distributed to the branch inlet pipes 31, 32, and 33, and then supplied to the
compressors 11, 12, and 13.

Branch outlet pipes 34, 35, and 36 are respectively connected to the compressors 11,
12, and 13 for carrying refrigerant and/or oil discharged from the compressors 11, 12,
and 13. A common outlet pipe 37 is commonly connected to the branch outlet pipes
34, 35, and 36.

Therefore, streams of refrigerant discharged from the compressors 11, 12, and 13
flow along the branch outlet pipes 34, 35, and 36, and then gather at the common outlet
pipe 37. Thereafter, the refrigerant moves to a condenser (not shown).

First to third oil separators 21, 22, and 23 are disposed at the branch outlet pipes 34,
35, and 36 to separate oil from refrigerant discharged from the compressors 11, 12, and
13.

An oil collection unit is connected to the oil separators 21, 22, and 23 to supply the
oil separated by the oil separators 21, 22, and 23 back to the compressors 11, 12, and
13.

The oil collection unit may include branch oil collection pipes 41, 42, and 43 and a
common oil collection pipe 40. The branch oil collection pipes 41, 42, and 43 are
connected to the respective oil separators 21, 22, and 23. The common oil collection
pipe 40 is connected between the common inlet pipe 30 and the branch oil collection
pipes 41, 42, and 43 for gathering streams of oil coming from the branch oil collection
pipes 41, 42, and 43 and supplying the gathered oil to the common inlet pipe 30.

Therefore, oil separated by the oil separators 21, 22, and 23 flows through the branch
oil collection pipes 41, 42, and 43, and streams of the oil gather at the common oil
collection pipe 40. Then, the gathered oil is supplied to the common inlet pipe 30.

First to third capillaries 44, 45, and 46 may be disposed at the respective branch oil
collection pipes 41, 42, and 43 for reducing the pressure of oil flowing through the
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branch oil collection pipes 41, 42, and 43.

The capillaries 44, 45, and 46 may have different diameters according to the ca-
pacities of the compressors 11, 12, and 13. For instance, a large-capacity compressor
may discharge large amounts of refrigerant and oil, and thus an oil separator having a
large separating rate may be necessary.

In this case, the amount of oil separated by the oil separator may be large. Ac-
cordingly, a capillary having a large diameter may be necessary.

Therefore, for example, when the first compressor 11 has a capacity larger than those
of the second compressor 12 and the third compressor 13, the diameter of the first
capillary 44 may be larger than those of the second and third capillaries 45 and 46.

An exemplary operation of the air conditioner will now be described. In the
following description, it is assumed that the first compressor 11 has the largest
capacity, and the second compressor 12 has a capacity larger than that of the third
compressor 13.

When the compressors 11, 12, and 13 operate, refrigerant is introduced into the com-
pressors 11, 12, and 13. Then, the refrigerant is discharged from the compressors 11,
12, and 13 to the branch outlet pipes 34, 35, and 36 together with oil. The discharged
refrigerant and oil are separated from each other by the oil separators 21, 22, and 23.

Here, the amounts of refrigerant and oil discharged from the first compressor 11 may
be largest, and thus, the amount of oil separated by the first oil separator 21 may be
largest.

The separated oil is discharged from the oil separators 21, 22, and 23 to the branch
oil collection pipes 41, 42, and 43. However, some oil not separated from the re-
frigerant at the oil separators 21, 22, and 23 may be discharged from the oil separators
21, 22, and 23 to the common outlet pipe 37 together with the refrigerant. The oil and
refrigerant flow from the common outlet pipe 37 to the accumulator 50 through a
condenser (not shown), an expansion unit (not shown), and an evaporator (not shown).

While flowing along the branch oil collection pipes 41, 42, and 43, the oil reduces in
pressure and temperature at the capillaries 44, 45, and 46. Then, streams of the oil
gather at the common oil collection pipe 40.

Thereafter, the gathered oil flows to the common inlet pipe 30 where the oil is dis-
tributed to the branch inlet pipes 31, 32, and 33 together with the refrigerant.

Here, the amounts of the refrigerant and the oil distributed from the common inlet
pipe 30 to the branch inlet pipes 31, 32, and 33 are proportional to the capacities of the
compressors 11, 12, and 13. That is, the branch inlet pipe 31 may receive the largest
amount of refrigerant and oil.

According to the this embodiment, streams of oil discharged from the respective oil

separators 21, 22, and 23 are combined at the common oil collection pipe 40, and then
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the oil is distributed to the compressors 11, 12, and 13. Therefore, the compressors 11,
12, and 13 may be prevented from malfunctioning caused by insufficient oil, and the
oil levels of the compressors 11, 12, and 13 may be properly maintained.

Although an oil separator for a compressor having the lowest capacity may have a
low oil separating rate (for example, the third compressor 13), a sufficient amount of
oil may be supplied to the third compressor 13 from the common oil collection pipe 40.
Therefore, the oil level of the third compressor 13 may be properly maintained.

For example, the compressors 11, 12, and 13 may be high-pressure compressors, and
one of the compressors 11, 12, and 13 may store an extremely large amount of oil
while the others may have insufficient oil. However, even in this case, the oil may be
discharged from the compressor since a rotor of the compressor is placed in the oil.

The discharged oil may be distributed to all the compressors 11, 12, and 13 through
the common oil collection pipe 40. Therefore, the compressors having insufficient oil
may be supplied with the discharged oil and oil insufficiency is prevented.

Fig. 2 is a partial refrigerant cycle diagram of an air conditioner according to a
second embodiment, and Fig. 3 is a sectional diagram schematically illustrating an ac-
cumulator of the air conditioner depicted in Fig. 2.

The air conditioner of the second embodiment may have the same or similar structure
as the air conditioner of the first embodiment except for a connection position of a
common oil collection pipe. In the following description of the second embodiment,
only the difference will be explained, and the same or similar structure will not be
described.

In the embodiment of Fig. 2, a common oil connection pipe 60 is connected to an ac-
cumulator 50. Therefore, oil introduced into the accumulator 50 from the common oil
connection pipe 60 may flow to a common inlet pipe 30 together with oil accumulated
in the accumulator 50.

The oil accumulated in the accumulator 50 may be oil that was discharged from an
evaporator to the accumulator 50. In other words, oil that was not separated by the oil
separators 21, 22, and 23 passes through a condenser, an expansion unit, and a
evaporator together with refrigerant, and then is introduced into the accumulator 50.

The accumulator 50 separates gas and liquid portions of the refrigerant and usually
allows only the gas refrigerant to flow to the compressors 11, 12, and 13. In detail, a
U-shaped gas refrigerant pipe 51 is disposed in the accumulator 50. The gas refrigerant
pipe 51 communicates with the common inlet pipe 30.

A connection pipe 54 is connected to the accumulator 50 to supply the refrigerant
discharged from the evaporator to the accumulator 50. Therefore, when the refrigerant
is introduced into the accumulator 50, the gas portion of the refrigerant flows to the gas

refrigerant pipe 51 through an inlet 51a of the gas refrigerant pipe 51. The liquid
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portion of the refrigerant flows to a lower portion of the accumulator 50 to be ac-
cumulated there.

An oil hole 52 may be formed at a lower portion of the gas refrigerant pipe 51 such
that oil accumulated in the accumulator 50 may flow into the gas refrigerant pipe 51.

As shown in Fig.3, in the accumulator 50, the liquid refrigerant accumulates on top
of the oil because the liquid refrigerant is lighter than oil.

The temperature of the Oil introduced into the accumulator 50 from the common oil
connection pipe 60 is usually higher than that of the liquid refrigerant and the oil ac-
cumulated in the accumulator 50, and thus the oil from the common oil connection
pipe 60 is cooled.

High-temperature oil collected from the compressors 11, 12, and 13 may be first
cooled by capillaries 44, 45, and 46 and secondly cooled in the accumulator 50. In this
case, the gas refrigerant may be prevented from being heated by the separated oil in the
accumulator 50.

Therefore, the compressors 11, 12, and 13 may have higher efficiencies since the gas
refrigerant to be supplied to the compressors 11, 12, and 13 is not heated by the
separated oil in the accumulator 50.

In this embodiment, the accumulator 50 is used to separate liquid and gas portions of
a refrigerant. In addition, the accumulator 50 may decrease the temperature of oil
collected from the compressors 11, 12, and 13 by allowing heat exchange between the
collected oil and oil and/or refrigerant accumulated in the accumulator 50.

In this embodiment, the oil hole 52 is formed at the gas refrigerant pipe 51 to allow
oil to flow from the accumulator 50 to the compressors 11, 12, and 13 through the gas
refrigerant pipe 51.

Instead of forming the oil hole 52, an oil pipe may be connected from a lower portion
of the accumulator 50 to the common inlet pipe 30 to allow oil to flow from the ac-
cumulator 50 to the compressors 11, 12, and 13 through the oil pipe and the common
inlet pipe 30. In this case, a valve may be disposed at the oil pipe to control the flow
rate of the oil.

In this embodiment, the common oil connection pipe 60 is connected to the ac-
cumulator 50. However, the common oil connection pipe 60 may be connected directly
to the connection pipe 54 where refrigerant discharged from the evaporator flows.

Fig. 4 is a partial refrigerant cycle diagram of an air conditioner according to a third
embodiment.

The air conditioner of the third embodiment may have the same or similar structure
as the air conditioner of the first embodiment except for the structure of branch oil
collection pipes. In the following description of the third embodiment, only the

difference will be explained, and the same or similar structure will not be described.
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Referring to Fig. 4, ends of first to third branch oil collection pipes 71, 72, and 73 are
connected to oil separators 21, 22, and 23, and the other ends of the first to third branch
oil collection pipes 71, 72, and 73 are connected to a common inlet pipe 30. Therefore,
streams of oil from the branch oil collection pipes 71, 72, and 73 may gather at the
common inlet pipe 30. According to this embodiment, a common oil collection pipe is
not used.

In this embodiment, the branch oil collection pipes 71, 72, and 73 are directly
connected to the common inlet pipe 30. However, the branch oil collection pipes 71,
72, and 73 may be connected to an accumulator 50 or a connection pipe 54.

According to the embodiments, streams of oil separated by the oil separators are
combined and then are distributed to the respective compressors so that the oil levels of
the compressors may be properly maintained, and oil insufficiency of the compressors
may be prevented.

Furthermore, the combined streams of the separated oil may be introduced into the
accumulator and their temperature decreased by the low-temperature liquid refrigerant
accumulated in the accumulator. Therefore, the low-temperature gas refrigerant being
heated by the oil may be prevented.

According to the embodiments, the oil levels of the plurality of compressors of the
air conditioner may be uniformly maintained, and insufficient oil in the compressor
may be prevented. Therefore, the air conditioner may be applied to various industrial
fields.

Any reference in this specification to “one embodiment,

2% <6

an embodiment,”
“exemplary embodiment,” etc., means that a particular feature, structure, or charac-
teristic described in connection with the embodiment is included in at least one em-
bodiment of the invention. The appearances of such phrases in various places in the
specification are not necessarily all referring to the same embodiment. Further, when a
particular feature, structure, or characteristic is described in connection with any em-
bodiment, it is submitted that it is within the purview of one skilled in the art to effect
such feature, structure, or characteristic in connection with others of the embodiments.

Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of the invention. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims

An air conditioner comprising:

a plurality of compressors;

a plurality of oil separators connected to respective outlets of the compressors to
separate refrigerant and/or oil discharged from the compressors;

a plurality of oil collection pipes respectively connected to the oil separators to
collect oil separated by the oil separators;

a common inlet pipe to receive oil separated by the oil separators and to allow
the oil to flow to the compressors; and

a plurality of branch inlet pipes branching off from the common inlet pipe and
respectively connected to the compressors.

The air conditioner according to claim 1, further comprising a common oil
collection pipe at which streams of oil from the oil collection pipes gather, the
common oil collection pipe being connected to the common inlet pipe.

The air conditioner according to claim 1, wherein oil collection pipes are
connected to the common inlet pipe.

The air conditioner according to claim 1, wherein the common inlet pipe receives
the refrigerant, the air conditioner further comprising an accumulator connected
to the common inlet pipe to separate liquid and gas portions of the refrigerant,
wherein streams of oil of the oil collection pipes flow to the common inlet pipe
through the accumulator.

The air conditioner according to claim 4, further comprising a common oil
collection pipe at which streams of oil of the oil collection pipes gather, the
common oil collection pipe being connected to the accumulator.

The air conditioner according to claim 1, wherein the oil collection pipes
comprise capillaries, respectively, to reduce pressure of oil.

The air conditioner according to claim 6, wherein the capillaries have diameters
in proportion to capacities of the compressors such that the diameter of a
capillary corresponding to a high-capacity compressor is larger than that of a
capillary corresponding to a low-capacity compressor.

An air conditioner comprising:

a plurality of compressors;

a common inlet pipe through which refrigerant flows to the compressors;
branch inlet pipes branching off from the common inlet pipe and connected to
the compressors;

a plurality of oil separators connected to outlets of the compressors to separate

oil from the refrigerant discharged from the compressors; and
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an oil collection unit connected to the common inlet pipe to receive oil separated
by the oil separators and to allow the oil to flow to the common inlet pipe.

The air conditioner according to claim 8, wherein the oil collection unit
comprises:

a plurality of branch oil collection pipes connected to the oil separators, re-
spectively; and

a common oil collection pipe at which streams of oil of the branch oil collection
pipes gather,

wherein the common oil collection pipe is connected to the common inlet pipe.
The air conditioner according to claim 8, wherein the oil collection unit
comprises a plurality of oil collection pipes connected from the oil separators to
the common inlet pipe.

The air conditioner according to claim 8, wherein the oil collection unit
comprises a plurality of capillaries to decrease pressure of oil separated by the oil
separators while flowing along the oil collection unit.

The air conditioner according to claim 8, further comprising an accumulator
coupled to the common inlet pipe, wherein the accumulator includes:

a first inlet to receive the refrigerant flowing to the common inlet pipe;

a second inlet to receive oil from the oil collection unit; and

an outlet to receive at least a gas portion of the refrigerant and at least a portion
of the oil, and to allow the at least the gas portion of the refrigerant and the
portion of the oil to flow to the common inlet pipe.

The air conditioner according to claim 12, wherein the outlet is U-shaped and
includes at least three openings, a first opening to receive the at least the gas
portion of the refrigerant, a second opening to receive the portion of oil, and a
third opening to allow the at least the gas portion of the refrigerant and the
portion of the oil to flow to the common inlet pipe.

The air conditioner according to claim 12, wherein the accumulator accumulates
at least a liquid portion of the refrigerant.

The air conditioner according to claim 14, wherein the second outlet is po-
sitioned so that the oil flowing out of the second inlet pipe makes contact with
the liquid portion of the refrigerant accumulated in the accumulator.

The air conditioner according to claim 8, further comprising an accumulator
coupled to the common inlet pipe, wherein the accumulator includes:

a first inlet to receive the refrigerant flowing to the common inlet pipe;

a second inlet to receive oil from the oil collection unit;

a first outlet to receive at least a gas portion of the refrigerant, and to allow the at

least the gas portion of the refrigerant to flow to the common inlet pipe; and

10
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a second outlet to receive a portion of oil in the accumulator, and to allow the
portion of oil to flow to the common inlet pipe.

An air conditioner comprising:

a plurality of compressors;

a common inlet pipe through which refrigerant flows to the compressors;
branch inlet pipes branching off from the common inlet pipe and connected to
the compressors;

an accumulator connected to the common inlet pipe, the accumulator allowing a
gas portion of the refrigerant to flow to the common inlet pipe;

a plurality of oil separators connected to outlets of the compressors to separate
oil from the refrigerant discharged from the compressors; and

an oil collection unit through which oil separated by the oil separators flows, the
oil collection unit being connected to the common inlet pipe.

The air conditioner according to claim 17, wherein the oil collection unit
comprises:

a plurality of branch oil collection pipes connected to the oil separators, re-
spectively; and

a common oil collection pipe at which streams of oil of the branch oil collection
pipes gather,

wherein the common oil collection pipe is connected to the common inlet pipe.
The air conditioner according to claim 17, wherein the oil collection unit
comprises a plurality of oil collection pipes connected from the oil separators to
the common inlet pipe.

The air conditioner according to claim 17, wherein the oil collection unit
comprises capillaries to decrease pressure of oil separated by the oil separators

while the oil flows along the oil collection unit.

11



WO 2009/054571 PCT/KR2008/000419

[Fig. 1]
~—37
4 gy
21 —[}22 23
42 45
R NV A 4
2 T\ M
34 35 36
40~
11 12 ~13
|31 | a2 |33
?
30
{
50
[Fig. 2]
37
21 —|::|-22 23
42 45
) ™ M 43 46
2 /TN M
—34 —35 36
60—
—11 12 13
| 31 | a2 |33
g
54 30
{
50

1/2



WO 2009/054571

[Fig. 3]

L 54 o
60— 30
pava =
—~—b1a
~——50
Refrigerant —f}- —H~—51
0i1—H =
{
52
[Fig. 4]
71
J-“N\FD~21 o0 23
722
- ™ W\I 73
) ’ A
34 35 36
40—
11 12 13
54
) | 3t | a2 | a2
1 I ]
30
]
50

2/2

PCT/KR2008/000419



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2008/000419

A. CLASSIFICATION OF SUBJECT MATTER

F25B 43/02(20006.01)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 8 F25B 43/02 F25B 43/00 F25B 31/00

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)
eKIPASS (KIPO internal) & Keywords: oil, separator, compressor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A KR 10-0589655 B1 (Samsung Electronics Co., Ltd.) 14 June 2006 1-20
See Figure 1 and Claims 1,2.

A US 2006-0107686 A1 (L.G Electronics Inc.) 25 May 2006 1-20
See Figure 4 and Paragraphs [0054]-[0062].

A US 4,589,263 A (Hussmann Corporation) 20 May 1986 1-20
See Figure 1 and Column 3 Line 13 - Column 3 Line 63.

|:| 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
28 MARCH 2008 (28.03.2008) 28 MARCH 2008 (28.03.2008)
Name and mailing address of the ISA/KR Authorized officer
' Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- KIM, Tae Soo
. gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8468

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2008/000419

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-0589655 B1 14.06.2006 JP 18-170515 A 29.06.2006

US 2006-107686 A1l 25.05.2006 None

US 4,589,263 A 20.05. 1986 AU 4488685 A1 10.07.1986
CA 1212555 A2 14.10. 1986
GB 2165931 A 23.04.1986

JP 61-167182 A2

28.07.1986

Form PCT/ISA/210 (patent family annex) (April 2007)




	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 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report

