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NMETHOD AND APPARATUS FOR DETECTING
DEFECTIVE CONTAINERS ON A CONVEYOR

BACKGROUND OF THE INVEN'I‘ION
1. Field Of The Invention
The present invention is directed to a method and apparatus
for detecting defective containers on a conveyor. More

particularly, the invention relates to a method and apparatus for

detecting bulges in crimped seams of metal cans.

2. Description Of The Background Art

Metal cans and particularly aluminum cans are commonly used
in the beverage industry. The use of aluminum cans is
advantageous since the manufacture of cans is less expensive than
other containers, and the cans are easily handled by automated ‘
equipnent.

A disadvantage of using cans for beverages is the tendency
of the seams between the lid and the sidewall to ferm improperly.
Various defects in the seam can be very difficult to detect
during the manufacturing and packaging operations. Moreover,
slight defects in the seam can result in leakage of the contents
long after the cans are shipped to the customer. Such latent
leaks in the cans often result in significant losses and
additional expenses for the manufacturer, since the manufacturer

is typically responsible for replacing defective merchandise.
Several devices have been used to maintain quality control

in the manufacture and filling of beverage cans. An example of
one such device projects a low-intensity, gama~radiation beam
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through the sidewall of the can to ensure that the can is filled
to the proper level. A sensor is positioned on the opposite side
of the can to measure the intensity of the beamn passing through
the can. Under normal conditions, the beam passes through the
sidewall and through the contents of the can to provide a certain
intensity detected by the sensor. When the contents are below
the level of the beam, the senéor detects a different baeam
intensity which indicates an improperly filled can. Although an
improperly filled can often is indicative of a defactive seamn,
cans with latent leaks are not detectable.

Accordingly, there is a continuing need in the industry for
a device that is capable of detecting defective seams in a

continuous manufacturing assembly.

SUMMARY OF THE INVENTION

The present invention is directed to a method and apparatus
for inspecting the seams in a can filling and seaming operation.
The invention is particularly directed to a method and apparatus
for detecting defects in the seam formed between a can body and a
lid and removing the respective defective can from the remaining
cans having properly formed seams.

Accordingly, a primary object of the invention is to provide
a method and apparatus for detecting defects produced by a seam-
forming operation. The apparatus is particularly suitable for

detecting seam defects caused by wrinkles, folds, or improperly

compressged layers of metal formed during the seam-forming staeps,
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Another object of the invention is to provide a method and
apparatus which can be readily incorporated into an existing can
filling and seam-forming assembly to detect defective seams and
discard the raspective can.

The various aspects of the invention are basically attained
by providing an apparatus for detecting defective seams bétween a
container such as a can and 1té metal lid where the apparatus
includes a conveyor and a detecting device. The conveyor
includes a generally horizontal surface for continuously
conveying a plurality of containers in a continuous canning
operation and having a receiving end and a discharge end. The
detecting device is positioned at a predeternrined location along
an operating length of the conveyor to receive the containers
being conveyed.

The detecting device includes first and second electrical
contacts positioned on opposite sides of the conveyor. The
electrical contacts include an outwardly extending arm positioned
at a location above the conveyor proximate the position of the
can seams as the cans are being conveyed past the detecting
device. The ends of the electrical contacts are spaced apart a

distance slightly greater than the width of a properly formed

seam whereby a container with a properly formed seam can pass
between the electrical contacts without contacting or touching
each of electrical contacts simultaneocusly. The electrical
~contacts are preferably spaced sufficiently close together

whereby a defect in a sean causing a bulge in the seam contacts
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both electrical contacts simultaneously. A seam having a bulged
area caused by an improperly formed or defective seam has a
diameter slightly greater than a properly formed seam, such that
the can is not able to pass between the electrical contacts
without touching both of the electrical contacts. 2An electrical
power scurce 1s coupled to the electrical contacts and to an
indicator device. When a defective seam contacts both of the
electrical contacts simultaneously, the electrical circuit is

completed, and the indicator device produces a signal indicating

a defective can.

In desirable embodiments of the invention, an ejector device
is provided downstream of the detecting device to eject
containers having defective seams from the conveyor. A
microprocessor is preferably connected to the detecting device
and to the ejector device to actuate the ejector device at a
suitable timing sequence to eject only defectively seamed
containers from the conveyor without stopping the conveyor and
without disrupting the advance of the containers.

These and other objects, advantages, and salient features of
the invention will become apparent to one skilled in the art from
the annexed drawings and the detailed description of the

invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial cross-saectional side elevational view
of can sean-forming apparatus.

Figure 2 is a partial c¢ross—-sactional side view of the can
sean—-forming apparatus before the start of the seam formation.

Figure 3 is a partial cross~-sectional side view showing a
partially formed seam for forming the end curl of the sean.

Figure 4 is a partial cross-sectional side view of the end
curl showing a substantially formed double sean.

Figure 5 is a partial cross-sectional side view of a
finished double seamn.

Figure 6 is a partial cross—sectional perspective view of a
seam of a lid showing defects in the seam formation.

Figure 7 1s a top plan view of the conveyor and seanm
inspection apparatus in accordance with an embodiment of the
invention.

Figqure 8 is a perspective view of the seam inspection
apparatus of the embodiment of Figure 7.

Figure 9 is a discharge view of the seam inspection

apparatus of the embodiment of Figure 7.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to a method and apparatus
for identifying defective containers in a £illing and sealing

system. More particularly, the invention relates to a method and
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apparatus for jdentifying and detecting defective seams f ormad
between a container and its associated 1lid.

The containers, in accordance with embodiments of the
invention, can be any suitable container as known in the art. In
preferred embodiments, the containers are cylindrical containers
formed from metal, cardboard, Or plastic. Containers, such as
metal cans, typically have a 1id that is attached to the
cylindrical sidewall by a crimping operation. A particularly
common form of container in the beverage industry is the seamless
or deep~drawn can formed of aluminum. The can is initially
formed with a closed bottom and an open top end. The can 1s
passed through a £3lling station, and a lid is attached to the
open top end of the can by crimping the edges of the 1lid and can
together to form a continuous-seam between the sidewall of the
can and the lid. A preferred sean~-forming process in the
beverage inﬁustry produces what is referred to as a double seamn.
The present invention is primarily directed to a method and
apparatus for detecting defective seams and identifying defective
containers having a defective seam between the sidewall and the
lid.

Figures 1 through 6 are illustrative of a typical seam-
forming apparatus for producing a double seam to connect a 1id to
a metal can. The illustrated apparatus is intended to be
exemplary of a suitable seam-forming apparatus. It will be
recognized by those skilled in the art that various other seam—

forming devices can be used for connecting a 1id to a metal can.
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The invention is described herein as being primarily directed to
metal cans formed with a double seam. The method and apparatus
as discussed hereinafter in greater detail ié suitable for use
with cans having a metal or electrically conductive lid.

Referring to Figure 1, the apparatus 10 includes a rotating
metal chuck 12 for holding a can 14, a lid support 16, a lid
engaging chuck 18, and a seamihg roll 20. In the embodiment
illustrated, the can 14 is a deep-drawn metal can having a bottom
wall 22, a sidewall 24, and a 1lip 26 extending ocutwardly from the
sidewall 24. A 1id 28 has a portion 30 substantially surrounded
by an annular recess 32 and a radially-extending lip 34.

As shown in Figure 1, the can 14 is filled with the desired
contents, such as a baverage, and positioned on the chuck 12, and
the 1lid 28 is placed in proximity to the lip 26 of the can 14.

An inert gas is typically introduced into the air space above the
contents in the can to purge air and any airborne contaninants
from the can. The l1id chuck 18 is then lowered to position the
lid 28 directly onto the 1lip 26 of the can 14.

As shown in Figure 2, the lip 26 of the can 14 has a
slightly curved section which extends radially outward
substantially perpendicular to the sidewall 24. The 1lip 34 of
the lid 28 has a first portion 36 extending substantially
radially outward and terminates in a downwardly turned curved or
curled section 38. A sealing compound 40 is provided between the
areas of contact of the 1lid 28 and the lip 26 of the can 14. The

lid chuck 18 is shaped to compliment the shape of the lid 28 and
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to apply a slight downward pressure to hold the 1id 28 onto the
can 14. The lid chuck 18 and the can chuck 12 rotate
simultaneocusly about a common axis to rotate the can and 1id
simultaneously during the seam~forming step.

The seaming roll 20 rotates about an axis substantially
parallel to the axis of rotation of the lid chuck 18. The
seaming roll 20 is movable towatd the 1lid chuck 18 to engage the
lip 34 of the lid 28 and to form the seam. Ffigures 2 through &
show the sequence ¢of the seaming operation to curl the lips of
the lid and can and form a double seam.

As shown in Figure 2, seaming roll 20 includes an annular
recess 46 dimensioned to receive the curved section 38 of lid 28.
In operation, 1id chuck 18 and can chuck 12 are rotated in
opposite directions at the same speed. The seaming roll 20 is
moved toward the 1id chuck 18 while both are rotating to curl the
edge of the 1id inwardly and upwardly in a continuous operation
as shown in Figure 3. Further movement of the seaming roll 20
toward the 1id chuck 18 further curls the lip 34 of the 1id 28 to
form the partially completed seam, as shown in Figure 4. A
second seam-forming roll 42 is pressed toward the l1lid chuck 18 to
form the completed double seam 48, as shown in Figure 5. The
seam roll and lid chuck are moved away from the can, and the can
is cohvéyed to a further packaging or testing operation as known
in the art.

Filgure 6 is a partial cross-sectional view of the lip 34 of

the 1id 28 after the curling and seam-forming step. Figure 6
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further shows three typical defects which occur in the curling
and sean-forming operation which often result in leakage of the
can. A loose wrinkle 50 refers to a wrinkled section of the end
of the lip which is folded outwardly from the axial dimension of
the can, 0 that it does not form a complete seal between the 1lid
and the lip of the can. Another typical defect is a vee 52
formed in the lip and is defined by a wrinkled portion extending
axially inward toward the center of the ¢an. Another common
defect is where portions of the lid are folded over on each other
to form a pleat 54 in the seam. Each of these defects produces a
bulge in the seal formed between the lid and the container. Such
defects are typical causes of leaks in the finished can, which
are often difficult to datect during the sealing and packaging
operation. Many defective seams are not apparent until the
product is shipped to the consumsr. The method and apparatus of
the present invention are able to detect such bulges in seams
caused by these defects and identify defective containers whereby
the defective containers can be removed from the manufacturing
operation and discarded.

Referring to Figure 7, the detecting apparatus 60 is
positionad in the operating section of a conveyor 62 downstream
of a seam~forming apparatus such as that illustrated in Figures 1
through 5. Conveyor 62 can be any suitable conveying assenmbly as
known in the art. In the embodiment illustrated in Fiqure 7,
conveyor 62 ise a chain conveyor having a plurality of conveying

sections 64 to define a surface for supporting the metal cans
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from the seam-forming apparatus to a downstream operation such
as, for example, a packaging operation. As shown in Figure 7, a
plurality of cans 66 is conveyed in the direction of arrow &8
toward the detecting apparatus 60. In the embodiment
illustrated, conveyor 62 includes a pair of side rails 70 for
guiding the cans 66 along the conveyor path. Each side rail 70
includes an angled section 72 éxtending a slight distance towvard
the center of the conveyor 62 to divert and position the cans in
a desired locaticn on the conveyor as the cans are being
convaved.

The detecting apparatus 60 is connected to a
microprocessor 74 which is, in turn, is connected to an ejection
device 76. The cans are continuously conveyed through the
detection apparatus 60 which detects defects in the seam and
sends a suitable signal to the nmicroprocessor 74. |
Microprocessor 74 includes a suitable timing sequence to actuate
an ejector device 76 at the appropriate time to eject defective
containers from the conveyor system into a hopper 78. Ejection
device 76 can be any suitable device capable of pushing a
defective container from the conveyor 62 without disturbing or
interrupting the conveyance of properly sealed containers on the
conveyor. In the embodiment illustrated, an ejector device 76
includes a pneumatic or solenoid-actuated plunger 80 which is
able to extend transversely across the direction of travel of the
conveyor 62 and push the defective containers from the conveyor

and quickly raetract to its original position.

10
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Raeferring to Figures 8 and 9, the datecting apparatus 60
includes a houging 82, a support 84, and a yolk 86 mounted to a
bracket 87. The bracket 87 is mounted tc the support 84 by a
threaded rod 88. The threaded rod 88 extends through the upper
portion of the housing 82 and includes a handle 90 for rotating
the threaded rod 88. The bracket 87 includes a threaded
member 92 such that rotation of the threaded rod 88 raises and

lowers the bracket 87 and the yoke 86 with respect to the

conveyor 62.

Yolk 86 includes a horizontal portion 94 and a pair of
legs 96 which extend downward toward the conveyor 62. The
legs 96 are substantially parallel to each other and extend
substantially perpendicular to the conveying surface of the
conveyor 62. Each of the legs 96 includes a plurality of
holes 98 extending transversely through the legs substantially
perpendicular to the direction of travel of the conveyor 62. An
electrical contact 100 is mounted in one of the holes 98 in each
leg 96, as shown in Figure 8. The electrical contacts 100
include a straight section 102 which extends through the
respective hole 98 of the leg §6 of the yolk 86. A first end 104
of the straight section 102 is fixed to the leg 96 by screw 106.
The second end 108 of the straight section 102 includes a
horizontally upstrean éxtended U-shaped portion 110 having a
horizontally downstream extended leqg 112. Each leg 112 of the
electrical contact 100 extends substantially parallel to the

conveyor surface. Each of the electrical contacts 100 1is

11
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connected to wires 114 which are connected to the
microprocessor 74.

The microprocessor 74 includes a suitable electrical power
source for feeding an electrical current to the wires 114. In
operation, a can having a bulge in the seam contacts each of the
electrical contacts 100 to complete the circuit whereby the
microprocassor produces a signél indicating a defective seam.
The microprocessor 74, through a suitable timing sequence, sends

a signal to ejector device 74 to actuate the ejector and remove

the defective container from the conveyor.

In use, the yolk 86 is positioned above the conveyor 62 such
that the cans 66 pass between the legs 86 and the electrical
contacts 100. The electrical contacts 100 are adjusted to be
spaced apart a distance whereby a properly seamed can will be
able to pass betwaen the electrical contacts without completing
the electrical circuit. The clearance between the electrical
contacts and a properly formed sean is sufficiently small'such
that a bulge formed in a daefective seam enables the seam to
contact both of the electrical contacts and complete the circuit,
thereby producing a signal indicating a defective container. The

position of each electrical contact 100 can be adjusted by
loosening the screw 106 and sliding the electrical contact
axially through the hole 98 in the legs 96. The spacing betveen
the electrical contacts 100 and the conveyor surface 62 can be

selectively adjusted by replacing the electrical contact in any

one of the holes in the legs of the volk. Minute adjustments to

12
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the position of the electrical contacts can be made by rotating
the threaded rod to raise and lower the bracket and yolk assembly
from the conveyor surface. In preferred embodiments, the
position of the electrical contacts is adjusted to allow the
contacts to touch the seam of the can without contacting or
touching the sidewall of the can.

The apparatus of Figures 5 through 9 illustrates a preferred
embodiment. for performing the method of detecting defective seams
in accordance with the present invention. As shown in Figqure 7,
cans 66 are received from the sean~-forming apparatus and conveyed
along the conveyor surface toward the detecting apparatus 60.
Angled sections 72 of the side rails 70 guide the cans 66 to the
center of the conveyor 64 as the cans are baing conveyad. The
angled sections 72 are positioned to place the cans in the
desired location on the conveyor 64 to cooperate with the
detecting device 60. The cans €6 are conveyed through the
detecting device 60 where defecte in the seam are identified and
defective containers discarded. The yolk 86 of the dataecting
device is positioned whereby the electrical contacts 100 are
aligned with the seam of the can 66. The electrical contacts 100
are spaced apart a distance such that a can having a properly
formed seam is able to pass betwaen the contacts without touching
both of the contacts simultaneously. If the can 66 is slightly
out of an optimum position on the conveyor 64, the seanm may
contact or touch one of the electrical contacts 100. However, a

properly formed seam will have a dimension sufficiently small to

13
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pass between the opposing electrical contacts without contacting
or touching both contacts simultaneously and thereby completing
the electrical circuit. The electrical contacts 100 are
positioned to provide nominal clearance between a properly formed
sean and the contacts such that a bulge in the seam will engage
both of the electrical contacts simultaneously and complete the
electrical circuit. The microprocessor 74 detects the completion
of the electrical circuit between the electrical contacts and
produces a signal indicating the presence of a defective can.

The cans are continuously conveyed from the detecting device
without interruption. The microprocessor produces a signal
through a suitable timing sequence to actuate the ejector device.
The ejector device then removes the defective can from the
‘conveyor such that properly formed cans are readily conveyed
without interference from the detecti?e cans.

While a single embodiment has been chosen to illustrate the
invention, it will understood by those of ordinary skill in the
art that various medifications and variations can be made to the
apparatus and method without departing from the spirit and scope

of the invention as defined in the appended claims.

14
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We claim:

1. An apparatus for detecting defects in a seam formed between a container having an
open top and a metal lid crimped to the open top end, said apparatus comprising:

at least one detecting device;

an electrical power source;

a conveyor for conveying said containers, said conveyor having a receiving end for
receiving a plurality of said containers, and a discharge end for discharging said containers;

an ejector device positioned downstream of said detecting device for ejecting containers
having a defective seam from said conveyor;

a signal device connected to said ejector device to actuate said ejector device at a
predetermined timed sequence to eject a container having a defective seam from said conveyor;

wherein

the at least one detecting device comprises a yoke having a substantially horizontal
portion and a pair of spaced-apart, vertical legs extending substantially perpendicular to said
conveyor said detecting device being positioned between said receiving end and said discharge
end of said conveyor and having first and second electrical contacts mounted in said vertical
legs and disposed on opposite sides of said conveyor;

whereby the electrical power source 1s connected to said first and second electrical
contacts;

whereby a container having a properly formed seam is able to pass between said first
and said second electrical contacts without touching both of said first and second electrical
contacts simultaneously; and whereby a container with a defective seam contacts said first and
said second electrical contacts simultaneously, thereby completing the electrical circuit; and

whereby the signal device is connected to said electrical contacts to signal the presence

of and to identify containers having a defective seam.

2. The apparatus of claim 1, wherein said ejector device is a reciprocating arm to push

said container from said conveyor.

3. The apparatus of claim 2, wherein said arm is pneumatically operated.

15
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4, The apparatus of any one of claims 1 to 3, wherein said electrical contacts are
removably mounted in said vertical legs and adjustable 1n a substantially horizontal direction to
selectively adjust the position of said electrical contacts with respect to said containers on said

CONveyor.

5. The apparatus of any one of claims 1 to 4, wherein said yoke is mounted for selectively

adjusting the height of said electrical contacts with respect to said conveyor.

6. The apparatus of any one of claims 1 to 5, wherein said electrical contacts are

independently adjustable toward each other.

7. A method for separating a container having a defective seam from a plurality of
containers having open top ends and metal lids crimped thereto, whereby seams are formed at
the juncture of said open top ends and said lids; said method comprising:

positioning a plurality of said containers on the receiving end of a conveyor having a
receiving end for receiving a plurality of said containers, and a discharge end for discharging
said containers;

conveying said containers through an apparatus for detecting said defective seam, said
apparatus comprising:

at least one detecting device comprising a yoke having a substantially horizontal
portion and a pair of spaced-apart, vertical legs extending substantially perpendicular to said
conveyor, said detecting device being positioned between said receiving end and said discharge
end of said conveyor and having first and second electrical contacts mounted in said vertical
legs and disposed on opposite sides of said conveyor;

an electrical power source connected to said first and second electrical contacts;

whereby a container having a properly formed seam is able to pass between said first
and said second electrical contacts without touching both of said first and said second electrical
contacts simultaneously; and whereby a container with a defective seam contacts said first and
said second electrical contacts simultaneously, thereby completing the electrical circuit;

a signal device connected to said electrical contacts to signal the presence of and to
identify containers having a defective seam; and

an ejector device positioned downstream of said detecting device for ejecting containers

having a defective seam from said conveyor;

16
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wherein said signal device is connected to said ejector device to actuate said ejector
device at a predetermined timed sequence to eject a container having a detected defective seam
from said conveyor;

producing a signal responsive to said container having a defective seam contacting said
electrical contacts; and

ejecting said container having a defective seam from the conveyor.

8. The method of claim 7, wherein said ejector device comprises a reciprocating arm to

push the container from the conveyor.

0. The method of claim 8, wherein said reciprocating arm 1s pneumatically operated.

10.  The method of any one of claims 7 to 9, wherein said electrical contacts are

independently adjustable toward one another.

11.  The method of any one of claims 7 to 10, wherein said electrical contacts are adjustable
mounted for selectively adjusting the height of said electrical contacts with respect to the

CONVEYOTr.

12.  An apparatus for detecting defects in a seam formed between a container having an
open top end and a metal lid crimped to the open top end, said apparatus comprising:

a conveyor for conveying said containers, said conveyor having a receiving end for
recerving a plurality of said containers, and a discharge end for discharging said containers;

at least one detecting device comprising a yoke having a substantially horizontal
portion and a pair of spaced-apart, vertical legs extending substantially perpendicular to said
conveyor positioned between said receiving end and discharge end of said conveyor and
having first and second electrical contacts mounted in said vertical legs and disposed on
opposite sides of said conveyor and being positioned to contact a defect in said seam as said
container 1s conveyed past said detecting device without said electrodes contacting a properly
seamed container;

an electrical power source connected to said first and second electrical contacts;

a signal device connected to said electrical contacts to signal the presence of and to

identity containers having a defective seam; and

17
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an ejector device positioned downstream of said detecting device for ejecting containers
having a defective seam from said conveyor;

wherein said signal device 1s connected to said ejector device to actuate said ejector
device at a predetermined timed sequence to eject a container having a detected seam from said

CONveyor.

13.  The apparatus ot claim 12, wherein said ejector device is a reciprocating arm to push

said container from said conveyor.

14.  The apparatus of claim 13, wherein said arm is pneumatically operated.

15. The apparatus of any one of claims 12 to 14, wherein said electrical contacts are
removably mounted in said vertical legs and adjustable in a substantially horizontal direction to
selectively adjust the position of said electrical contacts with respect to said containers on said

CONVveyor.

16.  The apparatus of any one of claims 12 to 15, wherein said yoke is mounted for

selectively adjusting the height of said electrical contacts with respect to said conveyor.

17.  The apparatus of any one of claims 12 to 16, wherein said electrical contacts are

independently adjustable toward each other.

18. A method for separating a container having a defective seam from a plurality of
containers having open top ends and metal lids crimped thereto, whereby seams are formed at
the juncture of said open top ends and said lids; said method comprising the steps of:

positioning a plurality of said containers on the receiving end of a conveyor having a
receiving end for receiving a plurality of said containers, and a discharge end for discharging
said containers;

conveying said containers through an apparatus for detecting said defective seam, said
apparatus comprising:

at least one detecting device comprising a yoke having a substantially horizontal
portion and a pair of spaced-apart, vertical legs extending substantially perpendicular to said

conveyor positioned between said receiving end and discharge end of said conveyor and

18
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having first and second electrical contacts mounted in said vertical legs and disposed on
opposite sides of said conveyor and being positioned to contact a defect 1n said seam as said
container is conveyed past said detecting device without said electrodes contacting a properly
seamed container;

an electrical power source connected to said first and second electrical contacts;

a signal device connected to said electrical contacts to signal the presence of and to
identify containers having a defective seam; and

an ejector device positioned downstream of said detecting device for ejecting containers

having a defective seam from said conveyor;

wherein said signal device i1s connected to said ejector device to actuate said ejector
device at a predetermined timed sequence to eject a container having a detected defective seam

from said conveyor;

producing a signal responsive to said container having a defective seam contacting said
electrical contacts; and

ejecting said container having a detective seam from the conveyor.

19.  The method of claim 18, wherein said ejector device comprises a reciprocating arm to

push the container from the conveyor.

20.  The method of claim 19, wherein said reciprocating arm is pneumatically operated.

21.  The method of claim 18, wherein said electrical contacts are independently adjustable

toward one another.

22.  The method of claim 18, wherein said electrical contacts are adjustably mounted for

selectively adjusting the height of said electrical contacts with respect to the conveyor.

19



CA 02330651 2000-10-30

WO 99/57505 PCT/CA99/00374

175

\'\\‘

34 :‘-’?\\‘\
- \\‘ %0 | , \

A \/

32
FIG 2

\\ \
\\

t

32
FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 99/57505 PCT/CA99/00374

275

SUBSTITUTE SHEET (RULE 26)



CA 02330651 2000-10-30

WO 99/57505 PCT/CA99/00374

3/5

1),

),
62

© (Y
© l-’—! N
EI N
™~ -
S O,
L

66 70

SUBSTITUTE SHEET (RULE 26)



CA 02330651 2000-10-30

PCT/CA99/00374

WO 99/57505

L/ 5

DOWNSTREAM

SUBSTITUTE SHEET (RULE 26)



CA 02330651 2000-10-30

WO 99/587505 PCT/CA99/00374

5/ 5

SUBSTITUTE SHEET (RULE 26)






	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 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - abstract drawing

