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ABSTRACT OF THE DISCLOSURE
A fluid fillable structure has a reservoir body comprising a top surface and at least one
fluid fill port at a first end. There is a first connector on the top surface of the reservoir body
adjacent to the first end and a second connector spaced from the first end, the first end of the
reservoir body being folded back onto the reservoir body and secured by releaseably securing
the first connector to the second connector such that the at least one fluid fill port remains

open.
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TITLE
[0001]  Fluid fillable structure

FIELD

10002] This relates to a fluid fillable structure, such as a structure that may be used as a
barrier for flood control.

BACKGROUND

[0003] Flud filled barriers are commonly used in controlling flooding, although they may
also be used for other purposes as well. Examples of other fluid filled barriers include U.S.
patent no. 5,865,564 (Miller et al.) entitled “Fluid-Fillable Barrier”; U.S. patent no. 5,059,065
(Doolaege) entitled “Apparatus and a method for joining fluid structure sections or the like”;
and U.S. patent no. 6,481,928 (Doolaege) entitled “Flexible hydraulic structure and system

for replacing a damaged portion thereof™.

[0004] A known type of fluid filled barrier, generally indicated by reference numeral 100,
is shown in FIG. 1, made up of bladders 102. Generally, fluid filled barriers 100 may be
between 2 — 20 feet, but may be more or less than this, depending on the available resources
and the demands of each situation. Fluid filled barrier 100 is made up of elongated fluid filled
bladders 102 placed end to end, with at least one end 104 open to recerve fluid. As shown,
end 104 has been gathered to make it easier to fill. In order to keep bladders 102 full, 1t 1s
necessary to elevate the open end(s) of bladders 102. Once the barrier 1s being erected, this 1s

done by using adjacent bladders 102 to keep ends 104 elevated. However, this cannot be
done for the first bladder 102, such that an elevated structure 106, such as a natural or

artificial rise, is used as the starting point for fluid filled barrier 100.

SUMMARY
[0005]} There is provided a fluid fillable structure, comprising a reservoir body

comprising a top surface and at least one fluid fill port at a first end. A first connector is on
the top surface of the reservoir body adjacent to the first end and a second connector 1s spaced
from the first end. The first end of the reservoir body is folded back onto the reservoir body
and secured by releaseably securing the first connector to the second connector such that the

at least one fluid fill port remains open.



10

15

20

235

30

CA 02766103 2012-01-31

(0006] According to another aspect, the reservoir body may be tapered toward a smaller

cross-section at the first end.

[0007] According to another aspect, the fluid fillable structure may be in combination
with a plurality of elongated fluid filled bladders extending from at least one end of the fluid
fillable structure to form an elongated barrier. At least one fluid filled bladder may be a fluid
fillable structure.

[0008] Accordng to another aspect, the fluid fillable structure may further comprise
flexible collars that connect adjacent ends of the fluid fillable structure and the fluid filled
bladders. The flexible collars may comprise a flexible apron extending outward from a

bottom surface of the flexible collar.

10009] According to another aspect, there may be fluid filling the reservoir body. The
first end that 1s folded onto the reservoir body may be partially filled with the fluid.

[0010] According to another aspect, the first end may be folded at a fold line, and the top
surface of the reservoir body may be sloped downward between the second connector and the

tfold line when the reservoir body is filled with fluid.

[0011]  According to another aspect, the first and second connectors may be selected from

a group consisting of tape fasteners, buckles, or restraints engaged by a third connector.

[0012] According to another aspect, there may be at least one fill tube inserted into each
of the at least one fluid fill port.

[0013] According to another aspect, the reservoir body may comprise a fluid tight bladder
supported by a structural substrate.

[0014] According to another aspect, a bottom surface at the first end of the reservoir body

may be unrestrained by securing the first connector to the second connector.

[0015] According to another aspect, there is provided a method of installing an elongated
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barrier, comprising the steps of: providing a fluid fillable structure as described above;
folding the first end of the reservoir body back onto the reservoir body and securing the
folded portion in place by releaseably securing the first connector to the second connector,
such that the at least one fluid fill port remains open; and injecting fluid into the reservoir

body through the at least one fluid fill port located on the top surface of the reservoir body.

[0016] According to another aspect, the method may further comprise the step of
installing a plurality of fluid filled bladders that extend from the fluid fillable structure. At
least one fluid filled bladder may be a fluid fillable structure.

[0017] According to another aspect, the step of injecting fluid may comprise partially
filling the first end that is folded onto the reservoir body with fluid.

[0018] According to another aspect, the first end may be folded at a fold line, and the top

surface of the reservoir body may slope downward between the second connector and the fold

line after fluid 1s injected.

10019] According to another aspect, providing a fluid fillable structure may comprise
inserting at least one fill tube into each of the at least one fluid fill port. The tubes may be

removed.

[0020] According to another aspect, the first connector may be secured to the second

connector such that a bottom surface at the first end of the reservoir body is unrestrained.

[0021] According to another aspect, the method may further comprise the steps of

releasing the first connector and the second connector and emptying the reservoir body

through the fluid fill ports.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and other features will become more apparent from the following
description in which reference is made to the appended drawings, the drawings are for the
purpose of 1llustration only and are not intended to be in any way limiting, wherein:

FIG. 115 a side elevation view of a prior art fluid filled barrier.
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FIG. 2 15 a perspective view of an empty, unfolded fluid fillable structure.
FIG. 3 1s an exploded perspective view of a filled fluid fillable structure.
FIG. 4 15 a side elevation view 1n section of a fluid fillable structure.

FIG. 5 1s a side elevation view in section of a filled fluid fillable structure as part
of a fluid filled barrier.

FIG. 6 1s a side elevation view in section of a filled alternative fluid fillable
structure.
FIG. 7 1s a side elevation view in section of a filled further alternative fluid

fillabie structure.

F1G. 8 — 8C are detailed perspective views of various attachments.

DETAILED DESCRIPTION

[0023] A fluid fillable structure generally identified by reference numeral 10, will now be
described with reference to FIG. 2 through 8C. The structures discussed herein are described
as being filled with a fluid. Generally, this fluid will be water, as this is the most accessible
and cheapest fluid available. However, it will be understood that the term “fluid” may
include other fluids that may also be used to fill these barriers, and that may be obtained from
various sources. In addition, structure 10 may be used for other purposes, such as to store
fluid, in which case it may be filled with any fluid that may be appropriately stored. The

types of fluid and methods of transporting these fluids will be known to those skilled in the
art.

[0024] Referring to FIG. 2, fluid fillable structure 10 has a reservoir body 12 with a top
surface 14, a bottom surface 16, and at least one fluid fill port 18 at a first end 20. The term

“first end” as used herein is not intended to refer exclusively to the edge of body 12, but rather

the general area at one end of body 12, as will become apparent during the discussion of how

fluid fillable structure 10 is assembled.

[0025] Reservoir body 12 must be capable of retaining fluid, and also withstanding the
weight of the fluid without failure. Referring to FIG. 4, one example of reservoir body 12 has

an 1nner, impermeable liner 22 and an outer, structural sleeve 24, each made from a flexible
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substrate with the necessary properties. For example, impermeable liner 22 may be plastic
polyethylene sheeting, while the structural sleeve may be made from a polypropylene fabric.
Other suitable materials will be recognized by those skilled in the art. Furthermore, reservoir
body may be made from a single layer of material that provides both the fluid retaining and
structural properties. In a preferred design, impermeable liner 22 is a U-shaped tube with
both open ends of the U-shaped tube at first end 20 of body 12. The U-shaped liner 22 may
be separated by a baffle 26 attached to structural sleeve. This is done to enhance the stability
of reservoir body 12 and to prevent it from moving due to lateral forces. Other designs and

variations of the aspects mentioned above will be recognized by those skilled in the art.

[0026] Referring to FIG. 4, the depicted example, fill lines 28 have been inserted through
fill ports 18 and extend into reservoir body 12. In this example, impermeable liner 22 has
been gathered and taped to fill lines 28. This is done for convenience, as a fluid pump , such
as a water pump, can then be easily connected to fill lines 28, and the necessary volume of
fluid injected. Once filled, the tape can be removed and fill lines 28 withdrawn from reservoir
body 12. Fill lines 28 may also be left in place until it is desired to empty reservoir body 12 in
order to allow more fluid to be injected in the event that body 12 requires additional fluid due

to a leak, under filling, etc. Once removed, fluid fill ports 18 preferably expand to a larger

size, which allows water to exit reservoir body 12 more rapidly.

[0027] Reterring now to FIG. 2 and FIG. 3, there is a first connector 30 on top surface
14 of reservoir body 12 at first end 20 and a second connector 32 spaced from first end 20.
Fluid fillable structure 10 is prepared for use by folding first end 20 of reservoir body 12 back
onto the remainder of reservoir body 12 and secured in place by releaseably securing first
connector 30 to second connector 32. This is done while maintaining fill port 18 open to
recetve fluid. If this is done in a factory or other off-site location, reservoir body 12 may then
be rolled up or otherwise packaged and prepared to be transported to where it is needed. This

may also be done on site prior to filling reservoir body 12 with fluid.

[0028] As will be understood, first end 20 of reservoir body 12 is defined by the portion
that 1s folded over onto reservoir body 12. As can be seen, first connector 30 is attached to

what 1s considered the top surface 14 of reservoir body 12 in the unfolded position, but
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becomes the bottom surface of first end 20 once it is folded over onto itself. As can be seen
in FIG. 2, first end 20 of reservoir body 12 includes a taper 34 toward the fill ports 18. This
1s done to help prevent fluid escaping once body 12 1s filled. As can be seen in FIG. 3, once
filled, top surface 14 of body 12 1s rounded. Taper 34 is designed to keep fill ports 18 from

extending down the sides of bodv 12, which could allow fluid to escape unintentionally.

[0029] First and second connectors 30 and 32 may take different forms. Referring to
FIG. 8 through 8C, diffcrent examples are shown. It will be understood that these examples
are intended to represent different classes of connections, and the examples provided are not
intended to be exhaustive as there are many different types of connectors that could be used,
the exact details of which are largely unimportant aside from concems regarding practicality,
case of use, cost and preferences of the user. Referring to FIG. 8, a first example includes
two sets of loops 36 with a rigid connector 38 extending through loops 36. Rigid connector
38, such as a length of pipe, may be considered a third connector, which 1s used to secure
connectors 30 and 32. Referring to FIG. 8A, a third connector may also be a flexible
connector 40 such as a cable, which 1s shown connecting a different style of loop 36. The
benefit of using a third connector, such as rigid connector 38 or flexible connector 40, 1s that
the connection connectors between 30 and 32 may be released by an operator from one side
of reservoir body 12, without having to reach across or mount body 12. Other types of
restraints may include buckles 43 shown in FIG. 8B, tape fasteners, such as hook and loop
fasteners 44 shown in FIG. 8C, or other known types of connectors, or variations of the
connectors shown. For example, different types of buckles may replace those shown in FIG.
8B, or a full length of hook and loop fasteners 44 may be used rather than discrete straps as
shown in FIG. 8C. In any event each connector must be properly secured to its respective
portion of body 12, and be sufficiently strong to withstand the weight and pressure the fluid
will apply to body 12 in order to maintain first end 20 in the desired position.

[0030] The example of structure 10 depicted in the drawings is designed such that the
fluid within body 12 may be released quickly and efficiently by removing line 28 and
allowing ports 18 to open to the greatest extent, and releasing connectors 30 and 32. When

this occurs, first end 20 will be pushed out and down due to fluid pressure, and the fluid will
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then exit body 12. The remaining fluid may be removed by rolling up body 12 toward first
end 20, such that body 12 1s completely empty. This allows structure 10 to be transported and

reused at another location without any additional steps required to repair or otherwise prepare

structure 10 beyond the 1nitial installation.

[0031] As can be seen, the connection between first and second connectors 30 and 32
leaves fluid fill ports 18 open to be filled after body 12 has been properly folded and
assembled. In the depicted examples, aside from being integrally formed with the attached
portion, the opposite side of fluid fill ports 18 is left unrestrained with respect to body 12,
with only the one edge of fluid fill port 18 being securely held against body 12. It will be
apparent that fluid fill ports 18 may be closed after body 12 has been filled to the appropriate

level, although this may not be necessary as the fill ports 18 will be maintained above the

fluid level in body 12 at all times in any event.

[0032] Reterring to FIG. 3 and 5, first end 20 is folded over at what may be described as
a fold line 42, although in most cases fold line 42 will not be defined until the fold occurs.
When body 12 1s filled with fluid, the fold line will be kept about half-way up the height of
body 12, although the actual height may vary depending on the design of body 12. This is
due to the fact that fluid will be present in first end 20, which has been folded over body 12.
In other words, top surface 14 of body 12 will slope downward starting at about second
connector 32 toward fold hine 42. Thus, the main, or unfolded, portion of body 12 will not

necessarily retain all the fluid 1n body 12, as a portion will generally be present in first end 20.

[0033] Referring to FIG. 5, fluid fillable structure 10 is intended to be a part of a fluid
barrier 100, generally made up of multiple, discrete lengths of barriers. As shown, fluid
fillable structure 10 is positioned between two bladders 102, which extend away from either
end of structure 10. It will be understood that, when used as a starter dam, fluid fillable
structure 10 may also be positioned at an angle to fluid barrier 100, such that bladders 102
extend from the sides of fluid fillable structure 10 rather than the ends. Bladder 102 on the
left 1s filled, while bladder 102 on the right is being filled. Generally, sections of a fluid

barrier 100 will be filled sequentially. When used as a “starter dam” to replace elevated
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structure 106 shown 1n FIG. 1, there may only be a bladder 102 extending away from one end
of structure 10. As shown, fluid fillable structure 10 is an intermediate component in the
entire barrier 100. This may be useful to protect against a general failure of barrier 100
should one bladder 102 fail, as structure 10 does not rely on an adjacent bladder to keep fill
port 18 raised above the fluid level in bladders 100 or structure 10. Alternatively, referring to
FIG. 6, structure 10 may be higher than the adjacent bladders 102 to provide a higher
reference point. It has been found that subsequent sections of barrier 100 tend to decrease
slightly in their maximum height, as it is difficult to maintain the same fluid level in adjacent
bladders. For example, if one bladder has a height of 3 feet, the adjacent bladder may only be
at 2 teet, 11 inches. By providing an oversized structure 10, this risk is reduced. As a further
alternative, referring to FIG. 7, structure 10 may be of indeterminate length, and may be the
same length as a normal section of barrier 100. This approach may be used if the entire
barrier 100 is to be made from structures 10, rather than only using structure 10 as a starter
dam, or periodically provided to protect structure 10 against general failure or to recover any
lost height. Referring to FIG. 3, fluid filled structure 10 may be secured to adjacent sections
of barrier 100 by a collar 46 to increase stability, as is known in the art. Alternatively, collar
46 may also have an apron 47 that extends outward from the bottom surface of collar 46, as
shown on the right-hand collar 46. Apron 47 and collar 46 are both preferably made from
flexible, impermeable material and can thus reduce the amount of leakage through the small
opening that exists between adjacent structures 10 and/or bladders 102 (see, for example,
FI1G. 5). Apron 47 extends along the ground surface toward the fluid being retained. The

fluid pressure from the retained fluid presses down on apron 47, and effectively seals the

small opening between structures 10 and/or bladders 102.

10034] In this patent document, the word "comprising" is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the
possibility that more than one of the element is present, unless the context clearly requires that

there be one and only one of the elements.

[0035]  The following claims are to be understood to include what is specifically illustrated
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and described above, what 1s conceptually equivalent, and what can be obviously substituted.
The scope of the claims should not be limited by the preferred embodiments set forth in the

examples, but should be given the broadest mterpretation consistent with the description as a

whole.
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What 1s Claimed is:

1. A fluid fillable structure, comprising:

a reservolr body comprising a top surface and at least one fluid fill port at a first end;

a first connector on the top surface of the reservoir body adjacent to the first end and a
second connector spaced from the first end, the first end of the reservoir body being folded

back onto the reservoir body and secured by releaseably securing the first connector to the

second connector such that the at least one fluid fill port remains open.

2. The fluid fillable structure of claim 1, wherein the reservoir body i1s tapered toward a

smaller cross-section at the first end.

3. The flmid fillable structure of claim 1, in combination with a plurality of elongated
fluid filled bladders extending from the fluid fillable structure to form an elongated barrier.

4 The fluid fillable structure of claim 3, wherein at least one fluid filled bladder is a
fluid fillable structure.

5. The fluid fillable structure of claim 3, further comprising flexible collars that connect
adjacent ends of the fluid fillable structure and the fluid filled bladders.

6. The fluid fillable structure of claim 35, wherein the flexible collars comprise a flexible

apron extending outward from a bottom surface of the flexible collar.

7. The fluid fillable structure of claim 1, comprising fluid filling the reservoir body, and
wherein the first end that is folded onto the reservoir body is partially filled with the fluid.

8. The fluid fillable structure of claim 5, wherein the first end 1s folded at a fold line, the
top surface of the reservoir body sloping downward between the second connector and the

fold line when the reservoir body 1s filled with fluid.

9. The fluid fillable structure of claim 1, wherein the first and second connectors are

selected from a group consisting of tape fasteners, buckles, and restraints engaged by a third
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connector.

10.  The flud fillable structure of claim 1, further comprising at least one fill tube inserted
into each of the at least one fluid fill port.

11.  The flmd fillable structure of claim 1, wherein the reservoir body comprises a fluid

tight bladder supported by a structural substrate.

12. The fluid fillable structure of claim 1, wherein a bottom surface at the first end of the

reservolr body 1s unrestrained by securing the first connector to the second connector.

13. A method of using a fluid fillable structure, comprising the steps of:

providing a fluid fillable structure comprising a reservoir body comprising a top
surface and at least one fluid fill port at a first end, a first connector on the top surface of the
reservolr body adjacent to the first end and a second connector spaced from the first end;

folding the first end of the reservoir body back onto the reservoir body and securing
the folded portion in place by releaseably securing the first connector to the second connector,
such that the at least one fluid fill port remains open; and

injecting fluid into the reservoir body through the at least one fluid fill port located on
the top surface of the reservoir body.

14.  The method of claim 13, wherein the reservoir body is tapered toward a smaller cross-

section at the first end.

15. The method of claim 13, further comprising the step of installing a plurality of fluid
filled bladders that extend from the fluid fillable structure to form an elongated barrier.

16. The method of claim 15, wherein at least one fluid filled bladder is a fluid fillable
structure.

17.  The method of claim 15, further comprising the step of installing flexible collars to
connect adjacent ends of the fluid fillable structure and the fluid filled bladders.

18.  The method of claim 17, wherein the flexible collars comprise a flexible apron
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extending outward from a bottom surface of the flexible collar.

19.  The method of claim 13, wherein injecting fluid comprises partially filling the first
end that 1s folded onto the reservoir body with fluid.

20.  The method of claim 19, wherein the first end is folded at a fold line, the top surface

of the reservoir body sloping downward between the second connector and the fold line after

flud 1s injected.

21, The method of claim 13, wherein the first and second connectors are selected from a

group consisting of tape fasteners, buckles, and restraints engaged by a third connector.

22, The method of claim 13, wherein providing a fluid fillable structure comprises
inserting at least one fill tube into each of the at least one fluid fill port.

23.  The method of claim 22, further comprising the step of removing the at least one fill
tube.

24.  The method of claiam 13, wherein the reservoir body comprises a fluid tight bladder
supported by a structural substrate.

25. The method of claim 13, wherein the first connector is secured to the second

connector such that a bottom surface at the first end of the reservoir body is unrestrained.

26.  The method of claim 13, further comprising the steps of releasing the first connector

and the second connector and emptying the reservoir body through the fluid fill ports.



CA 02766103 2012-01-31

(1y JoLid)
AOTE

™

A AT NN Jlakmnm

A" AR Sii 2O AL A Sl . BN 2B i AR B AR AN AR B iy’ S S B A i . A A R e i A alle Ninh Al A A Al AAARR" ARD ikl AN .‘.t.!.tl%(‘ ARERAMEER ERAE - alPY ; sT PURER B . AR AR . A" NN AR Sl ARERNEERES AR R " N LR IS SN AN SRR AR YRAY AR Ny -. a

pOL
201 0L

001



CA 02766103 2012-01-31

I -’ ~~ Carery .
= e % . - -
« (.t;f...l:nr o .!\t\ A ek TN 9..6/ i \\
- ’ ra : -
) - V. W e T - ., K.#..?.a..b..&..h
-, - e~ P i g \\‘ nr.\v . Py . -
- R — \.\ I‘..ﬂt .ﬁ e i o
A -~ \J oo bl . u
7 -2

Ol



CA 02766103 2012-01-31




CA 02766103 2012-01-31

v "Old

Q¢ Ol
Cv

”"!”’!”””g"‘."!”“"i’,’i"””‘!“i”‘g‘r

. ‘ . .
‘ — - /

i R = ol

(L7
S

_ ! '

> .VV\ \

o p,

A ;
ge— 0¢ \

N

7 bl qrnlinpiigcligilerebontndndonk ok, & L LT .
;\“\g\n\\\“\‘."g’ffgg” &L 22
eSS N e

7S

*

v

cl— vl
cC ve 0c



CA 02766103 2012-01-31

S 'Ol
TARNC v -

A A & B A A WA SR A A A AW - "”"!‘! LN N N N N N A N S N N R N N N N e R S A N R N N S S S NN ,‘.’i‘ ZANNNET ol : Mg
e - SRR ALY SN LB LS A ). W S LR S S5 AV S LS LN L A LR ATV STV STV SV A AV {S A LSRN AN AV 5 S A AR 5 S AT W ANV AWV . WA AV E e \ ~m <as Rax  Smadaua - :
3 —ww— ‘ ‘
. N o — - PARAAA . .‘
ey — N

.......................................................................

By Wewey WYY AN AW e aweWE  dwEERNY swww - errws LAv e ey cyyeev. -y T

>

4

’ :O ..‘.MN-"t..l.‘."t“‘.‘..‘..............
,’I ¢ P Ry”i”".””“""l""‘.’.“

2 s -k A et NS A :“

“
-
S ey e Sy N gy o
St n, @‘ 34\
T o
\ =
$

¢Ol

oL 001



CA 02766103 2012-01-31

OC

‘.‘

9 "Oid
9

e e oo

.h —— v
v LA

ve

A%

<

TR AVY AW

l’“&"‘*‘i‘ii“t‘*“t‘t‘i‘"i‘i‘t‘.\“‘*’

Ol

T ) —

o W

¥ o P
“ - v -
prarr
SARSARSS mE. - ALY
v Ty ~— vl
p— L A hi-ahh L2
by A - Ay
L i vy .

TV vy TVWTYTYT VRRTETIRRES YYTYIYY . AWIVVYY VAW

T N el

1
R nad e ] \aaas i pcn® N Raaanad Easaaad
~ Y T (oaiw Kasaasad v A
¥ i
”‘\ L L ARRNIAY Ao, bbby e Ot Jﬂ. el bl A L At d AR A Al g M A d L e Bt ‘el e Simbubuibeh, e ad
Vi Wit 1 Ry / ¢ 7 4
L ' v ' e s e R W - - S Ll
affay s, PP TTE— TET— " E— - Inipim—r g Leaaaond i L PRSI - ~Timinlni il o, —— Ta——— ETm— R .
. ey v— vy ~vr——
. - | 2t ERRK N ey w (EER
Vv en AN i feaaaand Lo aaad aaaanl haaaaad D aa s ol baaana haans ol L 2o an Y
A YA kel et - -~ v ~
S | A SApANS LY LY e . AULELI . T (LT NTTTES .s.\ ~...\
”}w}i r ...q \%\
ook wown e e sy — o . ooy “. . \\
O gV : 2
/’r’ ) ——— i«“ Bxadaded N Nyl iy et —r v ey - o ——— - 2

cOl



CA 02766103 2012-01-31

Q¢

9

Ol

L "Old

TSN W ST W AP S AR SN SN S M LN SN LAY S5 NN N S A S L AN LN AT SN AT AR S A AN R 1‘.‘.‘# Atadaanr  kedd  Cemdn e e
N = - - ;
;;;;;;;;;;;;;; A bl -, RS A A A, CCEAY AN B LR U ELERF LN ‘. < e v e Riaitiead AN MRS
‘ ‘. Avhdaadd N A
. "\
. Nighiyas Bt ] AP Atm et Oy R LU s aall ’TJ- LTSS L] R totl ] < . Averves Lt - ] T - ey R L Awomcx - .
1
2 ALY e Tevmme e e = ~ " A ?.I. EeN VY 3 A WeANSDsr W W dewwee
h— e ~— Ay -hALE s nAAA Evy - — Wms mdmmsas slamenar smasaas R BAaas sasmaae
P A, ol % a R O YV —VVVY VVYTY TV VvV VYV l{‘:\ Yy SR AR hatanad Y YT
MRS L Tvvvhtey e bl . ~ NV AWYWEYE WS MWV . A Y ‘~\ Lo bbb L ‘o i v “hive iy A AN A
E ) ) crods L ] O S SRR WL AW A R P— - . ~ARARAS AAAVA DTN

| e . . ) - . ‘ Alhabh ankhhhad ———
" ®. ¥,
. r 57 e e .
-l LA PP e e daals Tl Ll el il e [P OURN
PR, WA PR VOUOCK) PCERe X AR PP XE R RO XX . OO0 O . A IR oo beee DOCERER s mwee = e \\
Cadds = » e 4 N -elytiygte - ~'. .

WA Y AN Y- Ny S —————. .~ 4 r———n~ —————— A -~ . - o ~ - e X "~ ‘

N e'e’s N 'y ~ adae’y
............................................
.
.ans - aAa - LR ] —mh .- PO sswwmy - - sa
i

haaia o B aabhal SV VT AWYYW WWWAAN S WA,

YPYETTS IR YWY AV AW

-l VO ded N -t SR AR .%t’ii‘ig ‘

=0~ Z01



CA 02766103 2012-10-01

TN e
. “‘-"-’,-rl'
Y -
T - — -
-

FIG. 8 .

\

\
{

--q—r‘!"".“L
— .’.

\

*
.
|
]
.b

"
N
."-—v

-‘%‘" —-—-'



CA 02766103 2012-10-01

"" L L L
'w
'-"-LM‘- -

-

34
FIG. 8B
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