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(57) Abréegée/Abstract:

A carton formed from sheet material for containers such as cans or bottles includes a top wall, a pair of side walls and a bottom wall
Interconnected to form a tubular structure. A notional strip Is defined along the top wall, having notional side edges, and extends
between the end edges and has a width less than the distance between the side edges. A pair of hand apertures, each having at
least one aperture edge, are defined in the top panel and disposed along opposite sides od the notional strip with at least a portion
of the aperture edges disposed generally along the notional side edges. A plurality of preformed tear lines, one of the tear lines
extending along an adjacent one of the notional side edges from substantially adjacent each end of each of the apertures toward a
respective one of the top panel end edges but terminating at a termination point disposed remotely therefrom. At least one score
ine Is defined In the top panel to extend generally from each of the termination points to an adjacent comer of the top panel.
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(57) Abstract

A carton formed from sheet material for containers such as
cans or bottles includes a top wall, a pair of side walls and a |
bottom wall interconnected to form a tubular structure. A notional
strip is defined along the top wall, having notional side edges, and
extends between the end edges and has a width less than the distance
between the side edges. A pair of hand apertures, each having at |
least one aperture edge, are defined in the top panel and disposed
along opposite sides od the notional strip with at least a portion of 18
the aperture edges disposed generally along the notional side edges.

A plurality of preformed tear lines, one of the tear lines extending

along an adjacent one of the notional side edges from substantially
adjacent each end of each of the apertures toward a respective one 14
of the top panel end edges but terminating at a termination point
disposed remotely therefrom. At least one score line is defined

in the top panel to extend generally from each of the termination
points to an adjacent comer of the top panel.
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CARTON AND A HANDLE THEREFOR

Background of the Invention

The present invention relates generally to paperboard cartons for use In
packaging articles. It is particularly useful for cartons for packaging containers such
as cans or bottles for beverages, although the invention is not limited in this regard.

More particularly, the invention relates to a handle for such cartons.

Containers such as cans or bottles for beverages including soft drink, beer,
juices and the like are commonly sold in multiple quantities packaged in a
paperboard carton. For the convenience of the consumer, the carton is often
provided with a handle, which quite commonly includes as a primary feature one or
two slots or other apertures formed in the carton. These slots are commonly formed
into a top all of the carton. The user inserts the hand or fingers into one or both of
the slots to lift the carton. Many varieties of handles of this type are known in the
art.

Lifting a carfon containing beverage cans or bottles introduces considerable
stress into the paperboard from which the carton is formed. For this reason, and to
prevent tearing of the paperboard and failure of the carton, a large number of carton
handles have been devised over the years which include various reinforcement
structures, aperture arrangements and locations, stress-directing fold lines, stress-

relieving slits and the like.

Recently, attempts have been made to introduce into the marketplace
beverage cartons wherein cans are arranged in two tiers, with corresponding cans
from each tier being axially aligned. An example of such a carton can be seen by
reference to U.S. patent No. 5.427,242. Such cartons are intended to hold relatively
large numbers of cans, for example 24 to 36 cans. The contained weight of these

cartons makes use of reinforced handle structures particularly advantageous.
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Moreover, despite the many handle designs which have been previously developed,. ...~

there is always a need for handles with improved performance. A stronger handle

may permit the use of larger cartons for packaging heavier loads, as well as the

possibility of a smaller blank or lighter paperboard material. In view of the large

numbers of cartons which are produced, the costs savings which can be realized

from. these latter advantages can be significant.
Summary of the Invention

In accordance with one embodiment, the present invention provides a carton formed
from sheet material for holding articles such as cans or bottles, comprising a [op, a

base, opposed side walls foldably connecting the top and base to form a bular
structure, opposed end walls connected to the tubular structure for closing the ends

of the tubular structure and handle means formed in the top, the handle means
comprising 2 two-ply handle strip extending between opposing end edges of the top
pape] defined in party by at least one tear struck from the top characterised in that
the at least one tear line extends between a proxiina.l end adjacent a user part of the

handle strip and the distal end defined by a termination point positioned proximate a
corner of the top, which termination point is adapted t0 deflect tearing stresses from

the at least one tear line towards the corner. Preferably, there may further comprise

At least one score line defined in the top extending generally from the termination

point to the adjacent corner of the top. More preferably, there may further comprise

a cut line disposed substantially across each of the corners, the at least one score line

terminating at the cut line.

According to an optional feature of this aspect of the invention the handle means

may be provided by a notional strip defined along the top, having notional side
edges, and extending between the end edges of the top and having a width less than

the distance between side edges of the top. Preferably, there may further
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comprise a reinforcing strip secured to an mnner surface of the top, the reinforcing

strip being disposed generally along said notional strip.

According to another optional feature of this aspect of the mnvention each of the tear

lines terminates at the termination point in a generally J-shaped cut extending away

from the notional strip.

According to another optional feature of this aspect of the invention there may
comprise a plurality of preformed tear limnes, each one of the tear lines extending

along an adjacent one of the notional side edges from substantially adjacent each end

of each of the apertures toward a respective one of the top panel end edges but
terminating at a terminarion point disposed remotely therefrom. Preferably, a
plurality of score lines may be defined on the top panel to extend from each of the

termination points toward the respective one of the corners, the score lines being

arranged in a diverging arrangement toward the corner.

According to a further optional feature of this aspect of the invention the user part
may be defined by a pair of hand apertures, ¢ach baving at least one aperture edge,
defined in the top panel and disposed along opposite sides of the notional strip with
at least a portion of the aperture edges disposed generally along the notional side

edges.

According to a still further optional feature of this aspect of the invention the at least

one tear line may comprise a perforated lme.

A second aspect of the invention provides a blank for forming a carton for holding

articles such as cans or bottles comprising a top, a base, opposed side walls foldably

connecting the top and base to form a tubular structure, opposed end walls connected
to the tubular structure for closing the ends of the tubular structure and handle means

formed in the top, the handle means comprising a two-ply handle strip extending

between opposing edges of the top panel defined
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in part by at least one tear line struck from the top characterised in that the at l¢ast
one tear line extends berween a proximal end adjacent a user part of the handle strip

and the distal end defined by a termination point positioned proximate a corner of

the top, which termination point is adapted to deflect tearing stresses from the at
least one tear line towards the corner. Preferably, there may further compnse at

least one score line defined in the top extending generally from the termination point

to the adjacent corner of the top.

According to an optional feature of the second aspect 0f the invention ther may

further comprise a cut line disposed substantially across each of the corners, the at

least one score line terminating at the cut line.

According to another optional feature of the second aspect of the invention each of

the tear lines may terminate at the termination point in a generally J-shaped cut

extending away from the notional strip.

According to yet another optional feature of the second aspect of the invention the
user part may be defined by a pair of hand apertures, each having at least one

aperture edge, defined in the top panel and disposed along opposite sides of the
notional strip with at least a portion of the aperture edges disposed generally along

the notional side edges.

According to a still further optional feature of the second aspect of the mvention the

ar least one tear line may comprise a perforated line.

\ / l-. . « 1

Fig. 1 is a plan view of the inner surface of a blank for forming a carton having a

handle in accordance with the present invention.
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Fig. 2 is a partial plan view similar to Fig. 1, showing a first step in the formation of a

carton from the blank of Fig. 1.

Figs. 3 and 4 are plan views of the blank of Figs. 1 and 2, further illustrating the

5 formation of the carton.

Fig. 5 is a three-quarter view of the top, side and end of an erected and loaded
carton formed from the blank of Fig. 1, showing the end closure structure prior to

folding and sealing.

Fig. 6 is a view similar to Fig. &, but showing the end enclosure structure sealed to

10 form a finished carton.

Fig. 7 is an enlarged view of the top portion of the panel shown in Fig. 1.
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Detailed Description of the Preferred Embodiment

A carton 10 for use in connection with the present invention may be seen in
blank form by reference to rig. 1, in which the inner surface of the blank is
5 shown. The carton includes a top wall panel 12 connected to a side wall panel
14 along fold line 16. A bottom wall panel 18 is connected to side wall panel 14

along fold line 20, and as its opposite side is connected to side wall panel 22
along fold line 24.

A major end flap 30 is connected at one end edge of top wall panel 12 along

10 fold line 32, while a second major end panel 34 is connected at the opposite end

of top wall panel 12 along fold line 36. A glue flap 38 is connected to top wall
panel 12 along fold line 40.

Side wall panel 14 includes a removable access panel 62 defined by a
perforated tear line 63. Connected at one end edge of side wall panel 14 along

15 fold line 64 is a minor end flap 65, and connected by a fold line 66 at an opposite
end edge is minor end flap 67.
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Bottom wall panel 18 has a major end flap 68 connected along fold line 70

at one end edge thereof, while a second major end flap 72 is connected at an

opposite end edge along fold line 74.

Finally, side wall panel 22 includes a minor end flap 76 connected at one

end edge along fold line 78, and a minor end flap 80 connected along fold line 82
at the opposite end edge.

Top wall panel 12 includes a pair of hand apertures 26 and 27 for forming a
pbrtion of a handle structure for the carton. These apertures are generally oval,
each having an inner edge 28. These apertures and other portions of the handle

structure are discussed in greater detail below.

A handle reinforcing structure in accordance with the present invention is
connected to each of major end flaps 30 and 34, and comprises end portion 42

- connected to major end flap 30 along fold line 44, and end portion 46 connected to

major end flap 34 along fold line 48. A central portion 50 interconnects end
portions 42 and 46. Central portion 50 is positioned adjacent to glue flap 38,

separated therefrom along a cut line 54.

Glue flap 38 includes end flap 56 which extends into end portion 42, and
end flap 58 which extends into end portion 46. '

End portions 42 and 46 are connected to the central portion 50 of the \
reinforcing strip along fold lines 59 which are debossed so as to protrude inwardly
of the erected carton. These debossed areas mate with an area along respective
ones of fold lines 32 and 36 which are encased by torque relief slits 60 to thereby
reduce tension along the outer surfaces of the fold lines between top wall panel 12
and major end flaps 30 and 34. Further details regarding this structure may be
found by reference to U.S. Patent No. 5,320,277.
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An additional reinforcing strip (not shown) may optionally be added to the
handle reinforcing structure, disposed between central portion 50 and glue flap 38.
Such a reinforcing structure may be seen in U.S. Pat. No. 5,482,203,

Referring now to Fig. 2, a portion of the blank for carton 10 can be seen,
showing the beginning of the assembly process for the carton. The handle
reinforcing structure is folded about fold lines 44 and 48, and end portions 42 and

46 are glued to major end panels 30 and 34, respectively. Central portion 50 is
glued to top wall panel 12, so as to extend along the region between the hand
apertures 26 and 27. Thus, a double-ply reinforced structure between the apertures

26 and 27 1s formed.

When central portion 50 is positioned on the underside of central panel 12

as shown in Fig. 2, a notional strip can be defined along central panel 12,
extending between its end edges. This notional strip passes between the hand
apertures 26 and 27, with its edges aligned with the inner edges 28 of apertures 26

and 27.

The remainder of the assembly of carton 10 can be seen by reference to
Figs. 3 and 4. In Fig. 3, the top wall panel 12 is shown folded along fold line 16
into overlapping arrangement with side wall panel 14. Glue is applied along glue
flap 38 and, as shown in Fig. 4, side wall panel 22 is folded along fold line 24.
The upper edge of side wall panel 22 is then adhered to glue flap 38 to complete

the collapsed carton.

The carton is loaded as shown 1n Fig. 5. First, the carton is erected into a
tubular structure. The carton 10 is shown with its end closure structure,
comprising maior end flaps 30 and 68 and minor enc flaps 65 and 76, open prior to
the application of glue for sealing. The carton is loaded, as shown here for

example, with beverage cans arranged into two tiers. A divider insert 90 is

''''''''''
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positioned between the tiers. (ans C1 of the upper tier are positioned on insert 90,
which in turn rests upon the tops of the cans C2 of the lower tier. Cans C2 are 1n
turn positioned on the bottom wall panel 183 of the carton 10. The can

arrangement, as is conventional, is assembled prior to loading, and the stacked and
arranged cans are loaded by pushing into the carton tube through one or both of 1ts

open ends. Such operation may be carried out by suitable, commercially-available

automated packaging machinery.

Closure and sealing of the end closure structure is effected in the following
manner. Minor end flaps 65 and 76 are folded to a closed position against the
packaged cans. Glue 1s applied to minor end flaps 65 and 76 and, preferably, to
end flap 94 attached along a fold line to the edge of insert 90. Major end flap 30
< then folded downwardly and secured to the flaps 65, 76 and 94. Additional glue
is applied to the outer end of the mnner surface of major end flap 68, which 1s

folded upwardly and sealed to major end flap 30.

An identical operation is carried out to close and seal end closure structure
located at the opposite end of the carton. (In a preferred embodiment of the

invention, the carton is loaded from one end only using automated packaging

machinery. During such a loading operation, The opposite, non-loaded carton end

s closed and sealed before the cans are pushed into the carton.)

The loaded and sealed carton may be seen by reference to Fig. 6.

The handle arrangement formed on panel 12 may be seen in greater detail
by reference to Fig. 7. A cushion flap 96 is disposed along the inner edge 28 of
aperture 26, connected to panel 12 by fold line 98. A similar cushion flap 100 is

connected to panel 12 by fold line 102. It will be recognized that in the completed
carton. the fold lines 98 and 102 will lie substantially along the side edges of the

underlying central portion 50 of the reinforcing strip.

CA 02294079 1999-12-08
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A plurality of preformed, perforated tear lines 104, 106, 108 and 110
extend from the apertures 26 and 27 along a line defined by the edge of the
underlying central portion 50 of the reinforcing strip, or in other words, by the
inner edge 28 of the adjacent aperture. Each tear line 104, 106, 108 and 110
extends away from the respective aperture 26 or 27 and toward the end edge of top
panel 12. The tear line then terminates, remote from the end edge of panel 12, in
a "J"-shaped cut 112 which turns away from the-central portion of panel 12 and
generally back towards the hand apertures 26 and 27.

A plurality of stress-diverting score lines 114 are formed into panel 12 to
extend from each J-shaped cut 112 at the end of a tear line toward the respective
corner of top wall panel 12, in 2 manner similar to that taught in U.S. Patent No.
5,307,932. For example, one group of score lines extend in diverging fashion from a
point adjacent the end of tear line 104 generally toward the corner of panel 12 adjacent
end flap 34 and side panel 14. A cutline 116 extends diagonally across the corner, at

which the group of score lines 114 terminates. Similar groups of score lines extend
from adjacent the ends of tear lines 106, 108 and 110 toward the respective corners of

top panel 12

In the specific embodiment disclosed, three diverging score lines are shown
in each group. However, other arrangements of score lines may be used with the
handle disclosed herein. For example, conventional, single score lines extending
toward each corner may be used. Alternatively, the multiple-score line N
arrangements shown in U.S. Patents Nos. 5,379,944 or 5,385,234 may be used.

Still other arrangements could be used.

It will also be recognized that it is possible to use the handle of the present
invention with a carton having "beveled" corners such as the carton shown in the
embodiment of Figs. 8-12 in the above referenced U.S. Patent No. 5,307,932.

Pt R, Ko e oty A W B s n H AR A .. vy i,
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In use, when lifting the loaded carton for the first time, a user inserts the
hand and/or fingers into one or both of the apertures 26 and 27 and grasps the
portion of panel 12 therebetween. The user then lifts the carton. The weight of
the carton causes tear lines 104, 106, 108 and 110 to tear until the tearing 1s

5 stopped by the J-shaped cuts 112. Further lifting deflects the tearing stress from
the lines 104. 106, 108 and 110 and along score lines 114 toward the corners of

top panel 12. This effectively converts tearing stress in the handle region to tensile

stress along the score lines 114.

Lifting of the carton along the line 118 causes the top panel 12 in its central

10 region to bow upwardly, imitating the behavior of a conventional strap-style
handle. (The "strap" is formed along the two-ply reinforced portion of the panel

12.) Because tearing in the top panel is controlled, overall tear-resistance is in fact

improved. Not only is the handle of improved strength, but it also provides a

comfortable "feel" for the user while lifting and/or carrying the carton.

15 It has been found that the tear lines 104, 106, 108 and 110 perform best
when they extend into panel 12 and away from apertures 26 and 27 to a distance
from approximately 20% to 60% of the distance from the edge of the aperture to

the end edge of panel 12. More preferably, this distance may be within the range
of 30% to S0%. and most preferably may be about 35% to 40%.

20 It should be readily recognized that while in the preferred embodiment, the
present invention has been described in connection with a carton for packaging two
tiers of cans. the handle structure may also be used with a carton for packaging
only a single tier of cans, or for a carton for packaging bottles, jars or other
containers or articles. The containers may be oriented vertically, as described

25 herein, or horizontally.

Further. it should be recognized that various handle reinforcing means other

than that described herein may be used with the disclosed handle. For example,

CA 02294079 1999-12-08
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rather than a single top panel 12 and the reinforcing structure comprising portions
42. 44 and 50, a lapped top panel of a type generally known in the art may be
used. In such an embodiment, the overlap between the two top panel portions
forms a double-ply strip which extends down the center of the carton top wall. An
example of a carton of this type may be seen in U.S. Patent No. 5,427,242, which
is incorporated herein by reference. The handle structure is formed into the lapped
top panel in the same manner as the handle structure described herein, as will be
readily appreciated by those skilled in the art. In such an embodiment, the tear
lines 104, 106, 108 and 110 are formed to extend along the edges of the lapped

portion.
It will also be recognized that as used herein, directional references such as

"top”, "bottom”, "end” and "side” do not limit the respective panels to such

orientation, but merely serve to distinguish these panels one from another.
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- CLAIMS
| CLAIM:
1. A carton formed from sheet material for containers comprising:

. a top Wall naving opposed side edges andopposed end edges;

a pair of side walls, one of the side.'wslls connected to each said side edge of

said top wall;

a bottom wall connected between said side walls to complete a tubular

structure;

a notional strip defined along said top wall, having nOtionaI side edges, and
extending between said end edges and having a width less than the distance

between said side edges;

a pair of hand apertures, each having at least one aperture edge, defined in
said top panel and disposed along opposite sides of said notional strip with at least
a portion of said aperture edges disposed generally along said notional side edges;

a preformed tear line extending along one of said notional side edges from -
- substantially adjacent said aperture toward one of said top panel end edges but
terminating at a termination point disposed remotely therefrom; and -

at least one score line defined in said top panel and sxtending generslly from
said termination point to an adjacent comner of said top panel.

2. A carton formed from sheet material for containers comprising:

a top wall having opposed side edges and opposed end edges;'
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a pair of side walls, one of the side walls connected to each said side edge of

said top wall;

a bottom wall connected between said side walls to complete a tubular

structure;

a notional strip defined along said top wall, having notional side edges, and
extending between said end edges and having a width less than the distance

between said side edges;

a pair of hand apertures, each having at least one aperture edge, defined in
said top panel and disposed along opposite sides of said notional strip with at least

a portion of said aperture edges disposed generally along said notional side edges,

a plurality of preformed tear lines, one of said tear lines extending along an
adjacent one of said notional side edges from substantially adjacent each end of
each of said apertures toward a respective one of said top panel end edges but

terminating at a termination point disposed remotely therefrom; and

at least one score line defined in said top panel extending generally from

each of said termination points to an adjacent corner of said top panel.

3. A carton as defined in any one of claims 1 or 2, further comprising a
reinforcing strip secured to an inner surface of said top panel, said reinforcing strip

being disposed generally along said notional strip.

4. A carton as defined in claim 1 or 2, wherein each of said tear lines terminates
at said termination point in a generally J-shaped cut extending away from said

notional strip.

5. A carton as defined in claim 1 or 2, wherein a plurality of score lines are

defined on said top panel to extend from each of said termination points toward the
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respective one of said corners, said score lines being arranged in a diverging

arrangement toward said corner.

0. A carton as defined in claim 5, further comprising a cut line disposed
substantially across each of said corners, said diverging score lines terminating at

said cut line.

7. A carton formed from sheet material for holding articles comprising a top, a
base, opposed side walls foldably connected together to form a tubular structure,
opposed end walls connected to the tubular structure for closing the ends of the
tubular structure and handie means formed in the top, the handle means comprising
a two-ply handle strip extending between opposing edges of the top panel defined in
part by at least one tear line struck from the top chracterised in that said at least one
tear line extends between a proximal end adjacent a user part of the handle strip
and the distal end defined by a termination point positioned proximate a corner of
the top, which termination point deflects tearing stresses from said at least one tear

line towards said corner.

8. A carton as defined in claim 7 further comprising at least one score line
defined in the top extending generally from the termination point to the adjacent

corner of the top.

9. The carton as claimed in any one of claims 1 to 8 wherein said user part is
defined by a pair of hand apertures, each having at least one aperture edge, defined
in said top panel and disposed along opposite sides of said notional strip with at
least a portion of said aperture edges disposed generally along said notional side

edges.

10. The carton as claimed in any one of claims 1 to 9 wherein said at least one

tear line comprises a perforated line.
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11. A blank for forming a carton for holding articles comprising a top, a base,
opposed side walls foldably connecting the top and base to form a tubular structure,
opposed end walls connected to the tubular structure for closing the ends of the
tubular structure and handle means formed in the top, the handle means comprising
a two-ply handle strip extending between opposing edges of the top panel defined in
part by at least one tear line struck from the top characterised in that said at least
one tear line extends between a proximal end adjacent a user part of the handle
strip and the distal end defined by a termination point positioned proximate a corner
of the top, which termination point deflects tearing stresses from said at least one

tear line towards said corner.

12. A blank according to claim 11, further comprising at least one score line
defined in the top extending generally from the termination point to the adjacent

corner of the top.

13. A blank according to claim 11 or claim 12 further comprising a cut line
disposed substantially across each of said corners, said at least one score line

terminating at said cut line.

14. A blank according to any one of claims 11 to 13, wherein each of said tear
lines terminates at said termination point in a generaily J-shaped cut extending

away from said notional strip.

15. A blank according to any one of claims 11 to 14 wherein said user part Is
defined by a pair of hand apertures, each having at least one aperture edge, detined
in said top panel and disposed along opposite sides of said notional strip with at
least a portion of said aperture edges disposed generally along said notional side

edges.

16.  The blank according to any one of claims 11 to 15, wherein said at least one

tear line comprises a perforated line.
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17.  The carton according to any one of claims 1 to 6 wherein said containers are

bottles or cans.

18.  The carton according to claim 7 wherein the articles are bottles or cans.

19.  The blank according to any one of claims 11 to 16 wherein said articles are

bottles or cans.



PCT/US98/11860

02294079 1999-12-08

CA

WO 98/56681

| v .
~/ o _ 59 . 9/
| 09 ¢

7N |

csovoele llllll—illl-lll.l - -

65

99

...... B | R A |

m ANAAR AR MR AR ' m.\-
“ g9 RIS N\-02 "
; : veev : “
o€ m = @ D — m =
“ 9l Y L 8l : 4 .
4 m o m
or M m\\\\.\\\\\\k\» ) T w m

......'. :-:._:i-:\: -

| 9¢
_mv .mw...

SUBSTITUTE SHEET (RULE 26)




02294079 1999-12-08

CA

PCT/US98/11860

WO 98/56681

85

A4

)

>

JJJJJJJ)lJ\JJ.& Y

§

)
PIIIIIIII27?

LR CTLELER

oz

0
e

SUBSTITUTE SHEET (RULE 26)




PCT/US98/11860

91

3/6

02294079 1999-12-08

CA

WO 98/56681

ve

SUBSTITUTE SHEET (RULE 26)




02294079 1999-12-08

CA

PCT/US98/11860

WO 98/56681

4/6

4 G O e e T BTN e T e e "
A
S

4 W 4b e e e P D eeEmEaeee S e w -

/..v- ..b....

9¢

Ve

SUBSTITUTE SHEET (RULE 26)




CA 02294079 1999-12-08

WO 98/56681 PCT/US98/11860

5/6

65

30

£
<
bl

Wa e
A
) IR

\ j

N

N

Q

L o

SUBSTITUTE SHEET (RULE 26)

;;;;;; -l e, ——— e — . —————— -




02294079 1999-12-08

CA

PCT/US98/11860

WO 98/56681

6/6

46

FIG. 7

A 2
Yoo

T L L o LT T, v

SUBSTITUTE SHEET (RULE 26)




46

4

48
44

N/

comberofenan

34
;6
26
28
2-32 60
30

PR (R
Y o 3
-
T
. 4
o B <
- EX 3
A o’
- - 0
g% F v |®
“ Nox s \J
| e “
: \ B
: “
|
: S "
N A
[ 8 ' 6
q
N =l m |
=
f ' O
" —
1 |
1 |
| \ |
N
S _ _ ~
| _
_
| N |
O
| < |
|

78

y



	Page 1 - abstract
	Page 2 - abstract
	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 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - abstract drawing

