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(57) Abstract: A plastic bag is provided. The bag may include a rectangular bottom

is also provided.

with first, second, third, and fourth edges. It may include a first side extending from a
first edge of the bottom, a second side extending from a second edge of the bottom, a
third side extending from a third edge of the bottom, and a fourth side extending from
a fourth edge of the bottom. The first side may have a first vertical seam and a first flap
set. The third side may have a second vertical seam and a second flap set. The bottom,
the first side, the second side, the third side, and fourth side are integrally formed from
a single sheet of a plastic material. The first vertical seam may extend from a top of
the first side to at least the first flap set. The second vertical seam may extend from a
top of the third side to at least the second flap set. A method of manufacture thereof
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Self-Supporting Plastic Bag And Method For Manufacturing Same

TECHNICAL FIELD

[001] This application relates to bags, and methods of manufacture thereof. More
specifically, it pertains to plastic bags with a rectangular bottom and that are formed from
a single sheet of plastic using side-seams.

BACKGROUND

[002] Existing plastic bags with rectangular bottoms are easier to load with groceries
or other items by virtue of the way that they rest on a surface. However, this convenience
comes at a price. Such rectangular-bottom plastic bags are often composed of multiple
pieces of plastic, require complicated cutting and sealing, and/or are sealed on their
bottom surface. Such characteristics may make manufacturing more complicated, more
expensive, and less reliable. Further, additional seams cuts may make reduce the load a
bag can safely.

SUMMARY

[003] [001]The present disclosure provides a description of plastic bags to address the
perceived need described above, and methods of manufacturing the same.

[004] In one embodiment, a plastic bag is provided. The plastic bag may include a
rectangular bottom with first, second, third, and fourth edges. It may include a first side
extending from a first edge of the bottom, a second side extending from a second edge of
the bottom, a third side extending from a third edge of the bottom, and a fourth side
extending from a fourth edge of the bottom. The first side may have a first vertical seam
and a first flap set. The third side may have a second vertical seam and a second flap set.
The bottom, the first side, the second side, the third side, and fourth side are integrally
formed from a single sheet of a plastic material. The first vertical seam may extend from
a top of the first side to at least the first flap set. The second vertical seam may extend
from a top of the third side to at least the second flap set.

[005] The first side may be parallel to and the same size as the third side. The second
side may be parallel to and the same size as the fourth side. The first side may connect

with and may be perpendicular to both the second side and the fourth side. The bag may
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be self-supporting when open. The bag may include a hem at a mouth of the bag. The
width of the first side may be shorter than the width of the second side. The second and
fourth sides may lack seams. The bottom may lack seams along its second and fourth
edges.

[006] The bag may include a pair of handles. The handles may be holes in the plastic
sheet and, further, may be holes in the hem. The handles may be strips of plastic attached
to the plastic sheet and, further, may be attached to the hem.

[007] In another embodiment, the first vertical seam may extend from the top of the
first side to the first edge of the bottom and the second vertical seam may extend from a
top of the third side to the third edge of the bottom.

[008] The first flap set may include a first flap extending from the first edge of the
bottom. The second flap set may include a second flap extending from the third edge of
the bottom. The first vertical seam may bisect the first flap and secure it to the first side.
The second vertical seam may bisect the second flap and secure it to the third side.

[009] The bag may further include a first flap seam and a second flap seam. The first
flap seam may be parallel to the first edge of the bottom and may further secure the first
flap to the first side. The second flap may be parallel to the third edge of the bottom seam
and may further secure the second flap to the third side.

[010] There distance between the first flap seam and the first edge of the bottom may
be between 0.2 and 2 cm, may be between 2 and 3.5 cm, or may be between 3.5 and 6
cm.

[011] In yet another embodiment, the first flap set may include a first flap and a
second flap. The first and second flap may have the same shape.

[012] The first flap may be connected to the first side by a horizontal flap seam and a
diagonal flap seam.

[013] The first and second flaps are shaped as right triangles or trapezoids. A
diagonal edge of the first flap, a diagonal edge of the second flap, and the first edge of the
bottom may a triangular area of the first side. The triangular area of the first side may be
seamless.

[014] In yet another embodiment, a method of manufacturing a plastic bag is

provided. It includes cutting a rectangular sheet of plastic, folding the rectangular sheet
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in half at a fold, forming a first vertical seam on a first side of the folded plastic sheet
while providing a first gap along a portion of the first side that is adjacent to the fold,
forming a second vertical seam on a second side of the folded plastic sheet while
providing a second gap along a portion of the second side that is adjacent to the fold,
pushing a portion of the plastic sheet surrounding the first gap into a space at least
partially enclosed by the folded rectangular sheet, and pushing a portion of the plastic
sheet surrounding the second gap into the space at least partially enclosed by the folded
rectangular sheet. It further includes molding and creasing the plastic sheet to form and
delineate flaps, a bottom of the bag, and sides of the bag; and securing the flaps to sides
of the bag.

[015] In yet another embodiment, another method of manufacturing a plastic bag is
provided. The method includes cutting a rectangular sheet of plastic, folding the
rectangular sheet such that its cross-section resembles a “W” shape, forming a first
vertical seam on an entirety of a first side of the folded plastic bag that includes a folded
portion of the rectangular sheet, and forming a second vertical seam on an entirety of a
second side of the folded plastic bag that includes the folded portion of the rectangular
sheet.

[016] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive
of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[017] The accompanying drawings, which are incorporated in and constitute a part of
this specification, illustrate several embodiments and aspects of the apparatuses and
methods described herein and, together with the description, serve to explain the
principles of the invention.

[018] Figures 1A to 2C are perspective views of various examples of a self-
supporting plastic bag, consistent with disclosed embodiments.

[019] Figures 3A to 3G illustrate steps of a method of manufacturing a self-
supporting plastic bag, consistent with disclosed embodiments.

[020] Figures 4A to 4D illustrates steps of an alternative method of manufacturing a

self-supporting plastic bag, consistent with disclosed embodiments.
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[021] Figure 5 is a flowchart of a method of manufacturing a self-supporting plastic
bag, consistent with disclosed embodiments.

[022] Figure 6 is a flowchart of an alternative method of manufacturing a self-
supporting plastic bag, consistent with disclosed embodiments.

DETAILED DESCRIPTION

[023] FIGS. 1A- 2C illustrate various versions of bag 100. Each bag may be formed
of a single plastic sheet 1. In preferred embodiments, the plastic sheet may comprise or
consist of polyethelene, such as HDPE, LLDPE, LDPE or MDPE, but other suitable
plastics or flexible materials known in the art may also be used.

[024] Each bag 100 may comprise a mouth 2 at the top, a rectangular bottom 10, two
seamed sides 20, and two other sides 40. The two seamed sides 20 may be parallel to one
another and extend from two opposite edges of the rectangular bottom 10. The two other
sides 40 may be parallel to one another and extend from the remaining two opposite
edges of the rectangular bottom 10. The two seamed sides 40 may be perpendicular to the
two other sides 40, respectively.

[025] The two seamed sides 20 may be of the same size, with dimensions of bag
height 91 by seamed side width 92. Similarly, the two other sides 40 may be of the same
size, with dimensions of bag height 91 by other side width 93. As shown, other side
width 93 may be greater than seamed side width 92 such that seamed sides 20 are of a
smaller size than other sides 40. However, in alternative embodiments, other side width

93 may be shorter than seamed side width 92 or widths 93 and 92 may be the same size.

29 CC 2% 2%

[026] The terms “parallel,” “perpendicular,” “same size,” “rectangular,” “same

2% 2%

shape,” “right triangle,” “right angle, ”and the like, as used above and herein, shall be
understood to include minor variations as to account for manufacturing tolerances. For
example, “parallel” sides need not be strictly parallel in the mathematic sense, but may be
deemed sufficiently parallel where bag 100 is roughly a rectangular prism shape, when
bag 100 is fully opened and straightened.

[027] Bag 100 may further include a hem 50 at the top along mouth 2, as depicted in
Figs. 1B and 1C. Hem 50 may comprise two layers of plastic sheet 1 folded over and

seamed together.
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[028] Bag 100 may be provided with a pair of handles to improve usability. As shown
in Figs. 1B and 2C, bag 100 may comprise cut handles 62. Cut handles 62 may be
provided as holes cut, punched, or melted into each of other sides 40 (as shown) or,
alternatively, each of seamed sides 20. Cut handles 62 may be provided entirely or
partially within hem 50 in some embodiments, as depicted in Fig. 1B. Further, in some
embodiments, edges of cut handles 62 may be formed of seams made in plastic sheet 1.

[029] As shown in Figs. 1C and 2B, bag 100 may comprise attached handles 61.
Attached handles 61 may be secured to hem 50 is some embodiments, as depicted in Fig.
1C. Attached handles 61 may comprise the same material as plastic sheet 1 and may be
formed of the same thickness as plastic sheet 1. For example, attached handles 61 may be
comprise polyethelene, such as HDPE, LLDPE, LDPE or MDPE; other suitable plastics,
or other flexible materials known in the art are contemplated. Here, attached handles 61
may be heat-sealed, respectively, to each of other sides 40 or, alternatively, to each of
seamed sides 20. In alternative embodiments, attached handles 61 may be comprised of a
rigid or semi-rigid plastic or other suitable material known in the art. In such
embodiments, attached handles 61 may be connected to each of other sides 40 (as shown)
or each of seamed sides 20, respectively, via a snapping mechanism, a looping
mechanism, glue, or another mechanism known in the art.

[030] As shown in the embodiments of Figs. 1A-1C, each seamed side 20 may have a
vertical seam 21 that extends from the top of the seamed side 20 to the location of a set of
two flaps 25. In such embodiments, each bag 100 may comprise two sets of two flaps 25,
thereby comprising four flaps 25. Each flap 25 may have the same shape. Vertical seam
21 may be centrally located in each of seamed sides 20. In some embodiments, for
example as shown in Fig. 1A, some of the plastic sheet 1 may extend beyond the vertical
seam 21. In other embodiments, for example, as shown in Figs. 1B and 1C, the borders
plastic sheet 1 end at the vertical seam 21.

[031] In these embodiments, each flap 25 may comprise two layers of plastic sheet 1;
may approximate a right triangle or a trapezoid with a right angle; and may be secured to
a seamed side 20 by a horizontal flap seam 31, a diagonal flap seam 32, a differently
oriented flap seam, or a combination thereof. Further, each flap 25 may extend from a

seamed side 20, for example near the location of diagonal flap seam 32; and may include
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a fold at or near to the intersection of the seamed side 20 and an adjacent other side 40.
Flaps 25 may be located on the inside of bag 100 and secured to the inner surface of a
seamed side 20. However, in alternative embodiments, flaps 25 may be located on the
outside of bag 100 and secured to the outer surface of a seamed side 20.

[032] In some embodiments, as shown in Figs 1A-1C, for each seamed side 20, the
diagonal edges of the two flaps 25 (which may be the hypotenuse where flap 25
approximates a right triangle), and the corresponding edge of the bottom 10 may define a
triangular area of the seamed side 20. Vertical seam 20 may be absent from the triangular
area, such that the triangular area may be seamless.

[033] As shown in the alternative embodiments depicted in Figs. 2A-2C, each of
seamed sides 20 may have a vertical seam 21 that extends from the top of each seamed
side 20 to the adjacent edge of bottom 10, and a set of one flap 25. In such embodiments,
each bag 100 may comprise two sets of one triangular flap 25, thereby comprising two
flaps 25. Each flap 25 may comprise two layers of plastic sheet 1, and may extend from
an adjacent edge of bottom 10. Flap 25 may approximate a triangle or a trapezoid.
Vertical seam 21 may be centrally located in each seamed side 20, may bisect flap 25,
and may secure flap 25 to the seamed side 20. Specifically, vertical seam 21 may bind the
outermost layer flap of 25 to seamed side 20.

[034] In some embodiments, as shown in Figs. 2B and 2C, each seamed side 20 may
also have a side support flap seam 30. Side support flap seam 30 may be perpendicular to
vertical seam 21; and may bind the innermost layer of flap 25, the outermost layer of flap
25, and sealed side 20 together. Use of side support flap seams 30 may facilitate self-
supporting characteristics of bag 100, may improve the load capacity of bag 100, and
may facilitate opening bag 100. In some embodiments, side support flap seam 30 may
have a length that approximates a horizontally span across flap 25. Consequently, the
length of side support flap seam 30 may ultimately define seamed side width 92.

[035] Seam 30 and the adjacent edge of bottom 10 may be separated by a negligible
distance such that they are virtually coextensive, may be separated by a distance of 0.2-2
cm, may be separated by a distance of 2-3.5 cm, or may be separated by a distance of 3.5-
6 cm. The size of the distance may affect the dimensions of the bag. This is because for

bag 100 made from a given plastic sheet 1, the length of side support flap seam 30 may
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vary with the distance. For example, the larger the distance is, the shorter the side support
flap seam 30, and therefore the shorter seamed side width 92 and the longer other side
width 93 may be.

[036] It may further be noted that use of a side support flap seam 30 with an
appreciable distance from an edge of bottom 10 may cause the carrying surface of bottom
10 to be curved. This is because on each of the sealed sides 20, the carrying surface of
bottom 10 may extend from the side support flap seam 30, which may be disposed above
the respective edges of bottom 10. Here, it may be expected that at least the central
portion of the carrying surface of bottom 10 may rest upon the ground or the like.

[037] Fig. 5 is flowchart 500, which explains an embodiment of a method of
manufacturing bags 100 similar to those depicted in Figs. 1A-1C.

[038] As in step 510, and as illustrated in Fig.3A, a plastic sheet 1 may be cut from a
roll of plastic.

[039] If hem 50 is to be included in bag 100, two hem portions at opposite ends of
plastic sheet one are folded over as in step 520 and as illustrated in Fig. 3B. Then, the
hem portions are sealed, as in step 530 and as illustrated in Fig. 3C. Seams may
preferably be effectuated via hot heat sealing. In alternative embodiments, seams may be
created by gluing, crimping, sewing, hot heat sealing, or a combination thereof.

[040] As in step 540, and as illustrated in Fig. 3D, plastic sheet 1 may be folded in
half. Where a hem 50 is to be included, the hem components should be aligned with one
another.

[041] As in step 550, with the exception of a gap 35, the two edges of folded plastic
sheet 1 may be seamed together to form vertical seal 21 on each side of bag 100.

[042] As in step 560 and as illustrated in Fig. 3F, the unsealed portion of the bag
surrounding gap 35 may be pushed into the bag and the bag may take shape. This may be
accomplished through the use of molds. The sides 20, 40 and bottom 10 may be partially
formed and delineated by creases through the use of molds.

[043] As in step 580 and as illustrated in Fig. 3G, the unsealed portion of the bag
surrounding gap 35 may be may be molded and creased to form the set of flaps 25 and to
further delineated the edges of bottom 10. This may be accomplished through the use of
molds. Then, the seams 31, 32 may be added to secure flaps 25 to seamed side 20.
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[044] If a pair of handles is to be included in bag 100, as in step 580, cut handles 62
may be cut, punched, or sealed from bag 100. Alternatively, attached handles 61 may be
heat sealed or otherwise attached to bag 100. In some embodiments, step 580 may occur
earlier in the process, for example, after the plastic sheet is cut in step 510, or after the
hem components are sealed in step 530.

[045] Fig. 6 is flowchart 600, which explains an embodiment of a method of
manufacturing bags 100 similar to those depicted in Figs. 2A-2C.

[046] Step 510 and option steps 520 and 530 may proceed as described with respect
to flow chart 500.

[047] As in step 640, and as illustrated in Fig. 4A, plastic sheet 1 may be folded so
that its cross-section resembles a “W” shape. Where a hem 50 is to be included, the hem
components should be aligned with one another.

[048] As in step 650, and as illustrated in Fig. 4B, the two edges of folded plastic
sheet 1 may be seamed together to form vertical seal 21 on each side of bag 100.

[049] As in step 660 and as illustrated in Fig. 4C, the seamed plastic sheet 1 may be
formed into a bag shape. Ultimately, the bottom 10 and flaps 20 may be formed by
manipulating the shorter, middle two sections of the folded and seamed “W.” The sides
20, 40, flaps 25, and bottom 10 may be formed and delineated by creases through the use
of molds. Step 660, however, may be omitted where unmolded bags may be desired for
reduced volume in shipping, packing, or the like.

[050] Optionally, as in step 670 and as illustrated in Fig. 4D, side support flap seams
30 may be added, thereby providing bag 100 with additional structure.

[051] Step 580 may optionally proceed as described with respect to flow chart 500.

[052] Although the foregoing embodiments have been described in detail by way of
illustration and example for purposes of clarity of understanding, it will be readily
apparent to those of ordinary skill in the art in light of the description herein that certain
changes and modifications may be made thereto without departing from the spirit or
scope of the appended claims. It is also to be understood that the terminology used herein
is for the purpose of describing particular aspects only, and is not intended to be limiting,

since the scope of the present invention will be limited only by the appended claims.
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[053] It is noted that, as used herein and in the appended claims, the singular forms

(9> N4

a”, “an”, and “the” include plural referents unless the context clearly dictates otherwise.
It is further noted that the claims may be drafted to exclude any optional element. As
such, this statement is intended to serve as antecedent basis for use of such exclusive

2%

terminology as “solely,” “only,” and the like in connection with the recitation of claim
elements, or use of a “negative” limitation. As will be apparent to those of ordinary skill
in the art upon reading this disclosure, each of the individual aspects described and
illustrated herein has discrete components and features which may be readily separated
from or combined with the features of any of the other several aspects without departing
from the scope or spirit of the disclosure. Any recited method can be carried out in the
order of events recited or in any other order that is logically possible. Accordingly, the
preceding merely provides illustrative examples. It will be appreciated that those of
ordinary skill in the art will be able to devise various arrangements which, although not
explicitly described or shown herein, embody the principles of the disclosure and are
included within its spirit and scope.

[054] Furthermore, all examples and conditional language recited herein are
principally intended to aid the reader in understanding the principles of the invention and
the concepts contributed by the inventors to furthering the art, and are to be construed
without limitation to such specifically recited examples and conditions. Moreover, all
statements herein reciting principles and aspects of the invention, as well as specific
examples thereof, are intended to encompass both structural and functional equivalents
thereof. Additionally, it is intended that such equivalents include both currently known
equivalents and equivalents developed in the future, i.e., any elements developed that
perform the same function, regardless of structure. The scope of the present invention,
therefore, is not intended to be limited to the exemplary configurations shown and
described herein.

[055] In this specification, various preferred embodiments have been described with
reference to the accompanying drawings. It will be apparent, however, that various other
modifications and changes may be made thereto and additional embodiments may be

implemented without departing from the broader scope of the claims that follow. The
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specification and drawings are accordingly to be regarded in an illustrative rather than

restrictive sense.
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WE CLAIM:
1. A plastic bag, the bag comprising:
a rectangular bottom with first, second, third, and fourth edges;
a first side extending from a first edge of the bottom, the first side having a first
vertical seam and a first flap set;
a second side extending from a second edge of the bottom;
a third side extending from a third edge of the bottom, the third side having a
second vertical seam and a second flap set; and
a fourth side extending from a fourth edge of the bottom,;
wherein:
the bottom, the first side, the second side, the third side, and fourth side are
integrally formed from a single sheet of a plastic material;
the first vertical seam extends from a top of the first side to at least the first
flap set; and
the second vertical seam extends from a top of the third side to at least the

second flap set.
2. The bag of claim 1, wherein:
the first side is parallel to and the same size as the third side;
the second side is parallel to and the same size as the fourth side;
the first side connects with and is perpendicular to both the second side and the
fourth side.
3. The bag of claim 2, wherein the bag is self-supporting when open.

4. The bag of claim 3, further comprising a hem at a mouth of the bag.

5. The bag of claim 3, wherein a width of the first side is shorter than a width of the

second side.

6. The bag of claim 4, wherein:

-11 -
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the second side does not have a seam,;
the fourth side does not have a seam,;
the bottom does not have a seam along its second edge; and

the bottom does not have a seam along its fourth edge.

7. The bag of claim 2, further comprising a pair of handles.

8. The bag of claim 7, wherein the pair of handles comprise holes in the single plastic

sheet.

9. The bag of claim 4, further comprising a pair of handles, wherein the pair of handles

comprises holes in the hem.

10. The bag of claim 2, wherein:
the first vertical seam extends from the top of the first side to the first edge of the
bottom; and
the second vertical seam extends from a top of the third side to the third edge of

the bottom.

11. The bag of claim 10, wherein:
the first flap set comprises a first flap extending from the first edge of the bottom,;
the second flap set comprises a second flap extending from the third edge of the
bottom,;
the first vertical seam bisects the first flap and secures it to the first side; and

the second vertical seam bisects the second flap and secures it to the third side.

12. The bag of claim 11, further comprising a first flap seam and a second flap seam,
wherein:
the first flap seam is parallel to the first edge of the bottom and further secures the
first flap to the first side; and

-12 -
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the second flap is parallel to the third edge of the bottom seam and further secures

the second flap to the third side.

13. The bag of claim 2, wherein:
the first flap set comprises a first flap and a second flap; and

the first and second flaps have the same shape.

14. The bag of claim 13, wherein:
the first flap is connected to the first side by a horizontal flap seam and a diagonal

flap seam.

15. The bag of claim 13, wherein:
the first and second flaps are shaped as right triangles;
a diagonal edge of the first flap, a diagonal edge of the second flap, and the first
edge of the bottom define a triangular area of the first side; and

the triangular area of the first side is seamless.

-13 -



WO 2018/109539 PCT/IB2017/000037
1/7

/3
,,;..........,...............,-a::;“x}f'r

A\
o on




PCT/IB2017/000037

WO 2018/109539

2/7




WO 2018/109539 PCT/IB2017/000037
3/7




WO 2018/109539 PCT/IB2017/000037
4/7

P S )




WO 2018/109539 PCT/IB2017/000037
577

N

o

e
o
.
o
-
e
s
.




WO 2018/109539 PCT/IB2017/000037
6/7

500

| osmRT 5

¥

CUT PLASTIC SHEET

<
——
<D

B e R S RS R

(@]
B
<

(&3]
o
<2

FOLD SHEET IN HALF

(&3]
<3
<

¥

SEAL MOST OF SIDE EDGE

¥

PUSH UNSEALED PORTION OF SIDE
INTO BAG TO FORM BOTTOM

<3
<2
<D

¥

FORM FLAPS AND SEALTO
INSIDE OF BAG

<y
-
<D

[y
o
<

¥

ATTACH HANDLES




WO 2018/109539
7/7
| s
510 U ‘
CUT PLASTIC SHEET
520 g !
FOLD HEMS
530 !
1 SEAL HEMS
640 ‘
1 FOLD SHEET INTO W SHAPE
650 ¥
1 SEALENTIRETY OF SIDE EDGE
660 3
U MOLD BAG
670 ¥
1 ADD SIDE SUPPORT
FLAP SEAMS
580 ‘
1 SEAL BASE OF FLAP

PCT/IB2017/000037



INTERNATIONAL SEARCH REPORT International application No.
PCT/1B2017/000037

A. CLASSIFICATION OF SUBJECT MATTER
B65D 6/16(2006.01)i, B6SD 33/08(2006.01)i, B65SD 33/10(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B65D 6/16; B31B 31/60; B65D 33/10; B31B 1/00; B65D 30/10; B65D 33/08

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
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: plastic bag, single sheet of plastic, seam, rectangular bottom, hem, handle

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US 4041851 A (JENTSCH, HANS G.) 16 August 1977 1-3,5,10-15
See column 1, line 46 - column 3, line 9; column 4, line 9 —
column 6, line 38; and figures 1-4, 8-13.

Y 4,6-9

Y US 5580173 A (SEBASTIAN, JAMES) 03 December 1996 4,6-9
See column 2, line 5 — column 3, line 45; column 5, line 65 —
column 8, line 53; claim 10; and figure 2.

A US 6120183 A (BUCHANAN et al.) 19 September 2000 1-15
See column 4, line 48 - column 5, line 12; and figures 17-18.

A US 2012-0230611 A1 (EBNER et al.) 13 September 2012 1-15
See paragraphs [0033], [0042]; and figure 4.

A WO 2004-052729 A2 (CMD CORPORATION et al.) 24 June 2004 1-15
See page 6, lines 4-31; and figures 4-5.

. . . . N .
|:| Further documents are listed in the continuation of Box C. 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" carlier 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 another 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 referting 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 August 2017 (28.08.2017) 28 August 2017 (28.08.2017)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
Korean Intellectual Property Office LEE, Se Gyoung
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-8740

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/IB2017/000037

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4041851 A 16/08/1977 None

US 5580173 A 03/12/1996 None

US 6120183 A 19/09/2000 WO 99-08862 Al 25/02/1999

US 2012-0230611 Al 13/09/2012 US 8668387 B2 11/03/2014

WO 2004-052729 A2 24/06/2004 AU 2003-296365 Al 30/06/2004
CA 2509048 Al 24/06/2004
CA 2509048 C 21/09/2010
EP 1590253 A2 02/11/2005
EP 1590253 A4 17/05/2006
EP 1590253 B1 05/11/2008
US 2004-0109616 Al 10/06/2004
US 2004-0109617 Al 10/06/2004
US 2006-0078233 Al 13/04/2006
US 2007-0230833 Al 04/10/2007
WO 2004-052729 A3 25/11/2004

Form PCT/ISA/210 (patent family annex) (January 2015)




	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 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report

