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(57) Abrége/Abstract:
Trocar assembly devices that include trocar tubes of different diameters to accommodate small and large diameter implements

for providing communication into an anatomical cavity and a unique method of utilizing such devices. The trocar assembly
devices Include an outer or larger diameter trocar tube and an inner or smaller diameter trocar tube. A distal end portion of the
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(57) Abréege(suite)/Abstract(continued):
iInner trocar tube Is tapered and extends distally beyond a distal end portion of the outer trocar tube. The tapered end portion Is

provided with threads formed on an outer surface thereof to facilitate insertion of the device through the skin and into an
anatomical cavity.
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ABSTRACT

Trocar assembly devices that include trocar
tubes of different diameters to accommodate small and
large diameter implements for providing communication
into an anatomical cavity and a unique method of
utilizing such devices. The trocar assembly devices
jnclude an outer or larger diameter trocar tube and an
inner or smaller diameter trocar tube. A distal end
portion of the inner trocar tube is tapered and extends
distally beyond a distal end portion of the outer trocar
tube. The tapered end portion is provided with threads
formed on an outer surface thereof to facilitate

insertion of the device through the skin and into an

anatomical cavity.
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'TROCAR METHOD AND APPARATUS

Field Of The Invention

This invention generally relates to surgical
instruments. More particularly, the invention relates
to trocar assembly devices including trocar tubes of
different diameters to accommodate small and large
diameter tools and implements for providing
communication into an anatomical cavity and a unique
method of utilizing such devices.

ackground Of The Invention

A trocar assembly is a surgical instrument
that is used to puncture a body cavity. A trocar
assembly generally comprises two major components, a
trocar tube and an obturator. The trocar tube is
inserted through the skin to access a body cavity
through the tube in which laparoscopic or arthroscopic
surgery and endoscopic procedures are to be performed.
In order to penetrate the skin, the distal end of the
trocar tube is placed against the skin and an obturator
is inserted through the tube. The obturator has a sharp
point or cutting edge at its distal end. By applying
pressure against the proximal end of the obturator, the
sharp point is forced through the skin until it enters
the body cavity. The trocar tube is inserted through
the perforation made by the obturator and the obturator
is withdrawn, leaving the trocar tube as an access-way
to the body cavity. Examples of trocar assemblies are
disclosed in U.S. Patent No. 4,535,773.

Trocar assemblies currently range in size up
to about 12mm in diameter. As new medical procedures
and tools and inmplements emerge, trocar assemblies
having larger diameter interior lumens will be required.
It 1s frequently necessary to utilize different size
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tools and implements during a medical procedure. It has
heretofore been necessary to utilize multiple trocar
assemblies during a medical procedure to accommodate
implements and tools of different diameters.

There is a need for trocar assembly devices
and methods of utilizing such devices that are
compatible with the expanding number of large size
implements and tools that may be required during a
medical procedure. Such devices would reduce the number
of trocar assemblies presently required during many
medical procedures.

Summary Of The Invention

In accordance with a preferred embodiment of
the invention, a trocar assembly is provided that
includes an outer or larger diameter trocar tube and an
inner or smaller diameter trocar tube. The inner trocar
tube is removably received through the interior lumen
defined by the outer trocar tube. The inner and outer
trocar tubes have open distal and proximal end portions.
The inner trocar tube defines an interior lumen that has
a diameter that 1s less than the diameter of the
interior lumen defined by the outer trocar tube.

The clistal end portion of the inner trocar
tube is tapered and extends distally beyond the distal
end portion of the outer trocar tube. The tapered
distal end portion is provided with threads formed on an
outer surface thereof to facilitate insertion thereof
through the skin and into an anatomical cavity.

The proximal end portion of the inner trocar
tube includes a sealing means for sealing against
smaller diameter implements that are extended
therethrough. The proximal end portion of the outer
trocar tube includes a sealing means for sealing against
an outer surface of the inner trocar tube when extended
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therethrough or against larger diameter implements that
may be extended therethrough upon removal of the inner
trocar tube therefrom. A valve means is preferably
provided at the proximal end portion of the outer trocar
tube to automatically close off the interior lumen
thereof when the inner trocar tube or any implements are
removed therefron. |

In accordance with the invention a unique
method is provided for positioning a large diameter
trocar tube through the skin and into an anatomical
cavity. The method is particularly applicable for use
in conjunction with the unique trocar device of the
present invention. A first conventional trocar assembly
having a small diameter trocar tube is directed through
the skin and into the anatomical cavity. An elongated
dilator member is directed through the trocar tube of
the first trocar assembly into the anatomical cavity and
the first trocar assembly is removed while maintaining
the dilator member in the anatomical cavity.

A second trocar assembly, of the type
constructed in accordance with this invention, having a
large diameter outer trocar tube, is directed around the
dilator member through the skin and into the anatomical
cavity. The dilator member is removed from the second
trocar assembly while maintaining the large diameter
outer trocar tube in the anatomical cavity. The second
trocar assembly preferably includes an inner trocar tube
of a reduced diameter for receiving the dilator member
therethrough. The distal end of the inner trocar tube
extends beyond the distal end of the outer trocar tube
and is provided with a threaded surface that is tapered
to facilitate the directing of the outer trocar tube
through the skin and into the anatomical cavity.
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In accordance with an alternative embodiment of
the present invention, a trocar assembly 1s provided that
includes an outer trocar tube and an inner trocar tube. The
inner trocar tube 1is extendable through the outer trocar
tube and has an interior lumen that has a diameter which 1s
less than the diameter of the interior lumen defined by the
outer trocar tube. An obturator means 1s extendable through
the inner trocar tube and has a distal end portion that
extends through the distal end portion of the i1nner trocar
tube.

The distal end portion of the 1nner trocar tube
is tapered and extends beyond the distal end portion of the
outer trocar tube. The tapered distal end portion of the
inner trocar tube may be provided with threads to facilitate
insertion of the trocar assembly.

The proximal end portion of the outer trocar tube
is provided with a valve member that 1s movable between a
first position sealing an open proximal end thereof and a
second position permitting the 1lnner trocar tube or an
implement to extend therethrough. The proximal end portion

of the inner trocar tube preferably includes a valve member

movable between a first position sealing an open proximal

end thereof and a second position permitting an obturator

means or an implement to extend therethrough.

According to a further broad aspect of the present
invention there is provided a method of positioning a large
diameter trocar tube in an anatomical cavity. Thils method

gt
p—

comprises the steps of:

(a) directing a first trocar assembly having a small
diameter trocar tube through the skin and into the

anatomical cavity;

(b) directing an elongated member through the trocar

tube of the first trocar assembly and into the anatomical

cavity;
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(c) removing the first trocar assembly from the
anatomical cavity while maintaining the elongated member 1in
the anatomical cavity;

(d) directing a second trocar assembly having a large
diameter outer trocar tube and a small diameter inner trocar
tube around the elongated member through the skin and into
the anatomical cavity; and

(e) removing the elongated member and the 1nner trocar
tube from the anatomical cavity through the outer trocar
tube of the second trocar assembly while malntaining the
outer trocar tube in the anatomical cavity.

According to a still further broad aspect of the
present invention there 1s provlided a trocar assembly for
providing communication into an anatomical cavity. The
assembly comprises:

(a) an outer trocar tube defining an interior lumen,
sald outer trocar tube having an open proximal end portion
and an open distal end portion;

(b) an inner trocar tube defining an interior lumen,
said inner trocar tube having an open proximal end portion
and an open distal end portion, said proximal end portion of
salid inner trocar tube having an annular seal means
positioned therein for sealing against i1mplements that
extend through said inner trocar tube, said inner trocar
tube being removably received within the i1nterior lumen of
said outer trocar tube, said interior lumen of sald inner
trocar tube having a diameter that 1s less than the diameter
of said interior lumen of said outer trocar tube, said
distal end portion of said inner trocar tube extending

distally beyond the distal end portion of said outer trocar

tube, said distal end portion of said 1nner trocar tube
being tapered distally and inwardly and including threads

formed on an outer surface thereof; and
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(c) saild proximal end portion of said outer trocar
tube including a valve means having a valve member movable
between a first position sealing sailid open proximal end
portion of said outer trocar tube and a second position
permitting said inner trocar tube or an 1lmplement to extend
through said outer trocar tube.

According to a still further broad aspect of the
present invention the trocar assembly comprises the
following:

(a) an outer trocar tube defining an interior lumen,

sald outer trocar tube having an open proximal end portion

and an open distal end portion;

(b) an inner trocar tube defining an interior lumen,
said inner trocar tube having an open proximal end portion
and an open distal end portion, salid proximal end portion of
said inner trocar tube having an annular seal means
positioned therein for sealing against implements that
extend through said inner trocar tube, said 1nner trocar
tube being extendable through the interior lumen of said
outer trocar tube, said interior lumen of said i1nner trocar
tube having a diameter that 1is less than the diameter of
salid interior lumen of said outer trocar tube;

(c) an obturator means having a proximate end portion
and a distal end portion, said obturator means being
extendable through said interior lumen of said 1nner trocar
tube; and

(d) said proximal end portion of said outer trocar
tube including a valve means having a valve member movable
between a first position sealing said open proximal end
portion of said outer trocar tube and a second position
permitting said inner trocar tube or an implement to extend

through said outer trocar tube.

e ——— i e s - At bt rer e YA N Y AT D St d v Ak » Db, A Al s s el s s et b v g ) M pp—— 1o S



2080767

- 4¢c -

Brief Description of the Drawilng

A more complete appreciation of this invention,
and many of the attendant advantages thereof, will be
readily apparent as the same becomes better understood by
reference to the following detailed description when
considered in conjunction with the accompanying drawings 1n
which like reference numerals indicate the same or similar

components, wherein:
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FIG. 1 is a cross-sectional view taken through
a trocar assembly constructed in accordance with a
preferred embodiment of the invention;

FIG. 2 1s a cross-sectional view of the trocar
assembly shown in FIG. 1 through a plane that is
oriented 90° from the plane through which the cross-
section of FIG. 1 is taken:;

FIG. 3 1s a cross-sectional view taken along
line 3-3 in FIG. 2;

FIGS. 4-9 illustrate the steps of a method of
positioning a large diameter trocar tube through the
skin and into an anatdhical cavity in accordance with
the invention;

FIG. 10 is a perspective view of an
alternative embodiment of a trocar assembly in
accordance with the invention, with the obturator
partially extended into the trocar tube;

FIG. 11 is a cross-sectional view of the
trocar assembly shown in FIG. 10 in an assembled
condition;

FIG. 12 1s a cross-sectional view of the
trocar assembly shown in FIG. 11 with the obturator
removed; and

FIG. 13 is a cross-sectional view of the
trocar assembly shown in FIG. 12 with the inner trocar

tube removed. .
Detailed Description Of Preferred Embodiments

Referring to FIGS. 1-3, a trocar assembly 10
constructed in accordance with the present invention
includes an outer trocar tube 12 and an inner trocar
tube 14. Inner trocar tube 14 is extendable through

outer trocar tube 12.
Outer trocar tube 12 defines an interior lumen

16 and has an open proximal end portion 18 and an open
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distal end portion 20. The diameter of trocar tube 12
at its distal end of distal end portion 20 is preferably
in the range from about 15.0 mm to about 50.0 mm, and
most preferably in the range from about 30.0 mm to about
40.0 mm. The proximal end portion 18 of outer trocar
tube 12 is of increased dimensions to form a handle or
housing portion 22 defining a chamber 24. The opening
in the proximal'end of the housing is formed by ring 25.
Inner trocar tube 14 defines an interior lumen
26 and has an open proximal end portion 28 and an open
distal end portion 30. The diameter of trocar tube 14
at the distal end of its distal end portion 30 is
preferably in the range from about 5.0 mm to about 15.0
mm, and most preferably in the range from about 10.0 mm
to about 12.0 mm. For reasons that will hereinbelow
become more apparent, trocar tube 14 has an intermediate
portion 31 that has an increased diameter such that the
outer surface thereof slidingly contacts the inner
surface of outer trocar tube 12. The diameter of the
proximal end portion 28 of trocar tube 14 is
substantially equal to the diameter of distal end
portion 30. The distal end portion 30 extends distally
beyond the distal end of trocar tube 12 and tapers
inwardly as it extends towards the distal end thereof.
The outer surface of distal end portion 30 preferably
has square toothed helical threads 32 formed thereon.
The proximal end portion 28 of inner trocar
tube 14 is provided with an annular or apertured sealing
gasket 34 to seal against an implement directed
therethrough, as is well known in the art. A cap member
36 is attached to the proximal end portion 28 and has an
opening 38 in axial alignment with sealing gasket 34.
Cap member 36 has side walls 40 that extend towards the

proximal edge of housing portion 22.
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As best seen in FIG. 2, a latch assembly 42 is
provided to releasably attach cap member 36 and inner
trocar tube 14 attached thereto to housing portion 22 of
outer trocar tube 12 via ring 25 attached to housing '
portion 22. Latch assembly 42 includes a latch member
44 having a pair of flexible latch activator portions 46
that extend outwardly from openings through opposite
sides of cap member 36 and a latch finger portion 48
defining a retaining flange portion 50 associated with
each activator portion 46. Ring 25 of the outer trocar
assembly is formed with a pair of retaining portions 52
each of which defines a ramp section 54 and a recessed
or lip section 56. As inner trocar tube 14 is extended
into outer trocar 12 the finger portions 48 of latch
member 44 contact a corresponding ramp section 54 and
are deflected inwardly as they ride down ramp section
54. When the flange portions 50 reach the lip sections
56 they snap outwardly into locking engagement
therewith, as shown in FIG. 2. When it is necessary to
remove trocar tube 14 from trocar tube 12, the activator
portions 46 are depressed inwardly causing the flange
portions 50 to move inwardly beyond the inner
projections of lip sections 56, thus permitting trocar
tube 14 to be removed from trocar tube 12.

A generally tubular valve seat member 60 is
located in chamber 24 at the proximal end portion i8 of
outer trocar tube 12. Valve seat member 60 is
preferably angled, as best seen in FIG. 2. A flap valve
member 62 of known construction is suitably hinged at 64
and is movable between a sealing position in sealing
engagement with valve seat member 60, as shown in
phantom lines in FIG. 2, and an open position removed
from valve seat member 60, as shown in solid lines in
FIG. 2. Valve member 62 is biased into its sealing
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position by a suitable spring means (not shown). A
lever member 66 located outside of chamber 24 is
attached to hinge 64 to permit manual movement of valve
member 62 between its sealing position against a sealing
gasket 67 attached to seat 60 into its open position
against the spring bias. A sealing gasket 68 is
provided at the proximal end of valve seat member 60 to
seal against the outer surface of trocar tube 14 or an
implement as it extends therethrough. Sealing gasket 68
is preferably a bellows seal to facilitate maintaining a
seal during radial motion of instruments inserted
therethrough.

The cperation and unique features of device 10
will become more apparent from the following description
of a unique method of positioning a large diameter
trocar tube into an anatomical cavity. While the method
of the present invention will be described in
cooperation with device 10, it is anticipated that other
trocar devices may be utilized to practice the unique
method.

Referring to FIG. 4, a conventional trocar
device 70 having a small diameter trocar tube 72 in the
range from about 10.0 mm to about 12.0 mm, most
preferably about 11 mm, is directed through the skin
into an anatomical cavity by utilizing an obturator 74
in a well known manner. As depicted in FIG. 5, the
obturator 74 associated with trocar device 70 is removed
from the trocar tube 72 leaving trocar tube 72 extending
into the anatomical cavity. An elongated tubular or
dilator member 76 having blunt end portions is directed
through trocar tube 72 into the anatomical cavity as
shown in FIG. 6.

Referring to FIG. 7, trocar tube 70 is removed
and the dilator member 76 is maintained in the
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anatomical cavity to maintain the opening into the
anatomical cavity. A trocar assembly 10, of the type
discussed hereinabove and shown in FIGS. 1-3, is
directed around the dilator member 76 through the skin
and into the anatomical cavity as depicted in FIG. .8.

the distal end of the threaded distal end portion 30
contacts the skin, trocar assembly 10 is rotated to
facilitate its passage through the skin and adjacent
tissue into the anatomical cavity. Referring to FIG. 9,
after the trocar assembly 10 is positioned in place in
the anatomical cavity, the dilator member 76 and the
inner trocar tube 14 are removed from the trocar
assembly 10 by releasing latch assembly 42, while
maintaining the outer trocar tube 12 positioned in the
anatomical cavity. As tube 14 is removed from tube 12
valve member 62 moves into its sealing position.

Referring to FIGS. 10-13, a trocar assembly
110 constructec in accordance with an alternative
embodiment of the present invention includes an outer
trocar tube 112, an inner trocar tube 114, and an
obturator 116. Inner trocar tube 114 is extendable
through outer trocar tube 112 and obturator 116 is
extendable through inner trocar tube 114.

As best seen in FIGS. 11 and 12, inner trocar
tube 114 has an open distal end portion 118 and an open
proximal end portion 120 that define an interior lumen
122 extending therebetween. The diameter of lumen 122
is preferably in the range from about 5.0 mm to about
15.0 mm, and most preferably in the range from about
10.0 mm to about 12.0 mm. The distal end portion 118 of
trocar tube 114 is preferably tapered and may be
provided with male threads 124 formed on an outer
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surface thereof to facilitate the passage thereof
through an aperture formed in the tissue. The proximal
end portion 120 has a chamber 126 of increased diameter
formed therein that receives a generally tubular valve
seat member 128 at its proximal end. Valve seat member
128 is preferably angled at its distal end. A flap
valve member 130 of known construction is suitably
hinged at 132 and is movable between a sealing position
in sealing contact with valve seat member 128, as seen
in FIG. 12, and an open position removed from valve seat
member 128, as seen in FIG. 11. Valve member 130 is
biased into its sealing position by a spring member (not
shown) 1in a well known manner. At the proximal end of
valve seat member 128 an apertured sealing gasket 134 is
provided to seal against the outer surface of obturator
116 or an implement as it extends therethrough. Gasket
134 is preferably mounted in an manner that permits
replacement thereof with gaskets of different diameter
apertures to permit the trocar tube to be used with
instruments of many different sizes. Valve seat member
128 and sealing gasket 134 are held in place by a cap
member 136 releasably secured to the proximal end
portion 120 of inner trocar tube 114. Cap member 136 is
provided with a passageway 138 that is preferably
tapered outwardly to facilitate the insertion of an
obturator or an instrument thereinto.

Referring to FIG. 13, outer trocar tube 112
has an open distal end portion 140 and an open proximal
end portion 142 that define an interior lumen 144
extending therebetween. The diameter of lumen 144 is
preferably in the range from about 15.0 mm to about 50.0
mm and most preferably from about 30.0 mm to about 40.0
mm. The distal end portion 140 preferably has an inner
diameter that is slightly greater than the outer

T s et RTINSO S ) Al o . '
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diameter of an intermediate portion of inner trocar tube
114. The proximal end portion 142 of trocar tube 112
defines a chamber 146 of increased diameter that
receives a generally cylindrical valve seat member 148.
A flap valve member 150 of known construction is
suitably hinged at 152 and is movable between a sealing
position in sealing contact with valve seat member 148,
as seen in FIG. 13, and an open position removed from
valve seat member 148, as seen in FIG. 11. Valve member
150 is biased into its sealing position by a spring
member (not shown) in a well known manner.

At the proximal end of valve seat member 148
an apertured sealing gasket 154 is provided to seal
against the outer surface of inner trocar tube 114 or an
implement as it extends therethrough. Gasket 154 is
preferably mounted in a manner that permits replacement
thereof with gaskets of different diameter apertures to
permit the outer trocar tube to be used with instruments
of many different sizes. A passageway 156 is provided
through valve seat member 148 that is preferably tapered
outwardly to facilitate the insertion of the inner
trocar tube 114 or an implement thereinto. Sealing
gasket 154 is held in place by a cap member 158
releasably secured to the proximal end portion of valve
seat member 148. As best seen in FIG. 13, cap member
158 is provided with internal threads 160 to receive
cooperating external threads 162 formed on cap member
136.

Referring to FIG. 11, obturator 116 is .
provided with an obturator handle 164 at its proximal
end 166 and its distal end 168 is sharpened to a point
170 or may be formed with one or more sharpened cutting
blades. Distal end 168 extends beyond the distal end
118 of inner trocar tube 14 when the obturator 116 is
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extended within lumen 122. A fastener 172 or other
suitable fastening means may be provided to releasably
secure handle 164 to cap member 136.

The unique features of trocar assembly 110
will become more apparent from the following description
of the operation thereof. Trocar assembly 110, as shown
in FIG. 11, is inserted through the skin to access an
anatomical cavity. The distal end 168 of obturator 116
is placed against the skin and pressure is applied
against the obturator handle 164 to cause the sharp
point 170 to pierce the skin and enter the body. As the
distal end portion 118 of inner trocar tube 114 contacts
the skin, the trocar assembly 110 is rotated causing the
threads 124 to facilitate its passage through the skin
and into the anatomical cavity.

After the trocar assembly is appropriately
positioned, the obturator 116 is removed and the trocar
assembly 110 is as shown in FIG. 12. As is known in the
art, small diameter implements or tools may be directed
through passageway 138, sealing gasket 134 and lumen 122
into the body. As the implement is directed through
member 128, the valve member 130 is urged into its open
position.

When it is necessary to direct implements or
tools having a diameter greater than the diameter of
lumen 122, inner trocar tube 114 is removed from outer
trocar tube 112 leaving behind the large diameter outer
trocar tube 112, as shown in FIG. 13. The larger
diameter implements and tools may be directed through
passageway 156, sealing gasket 154 and lumen 144 into
the body. As the implement is directed through member
chamber 146, the valve member 150 is urged into its open
position.
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From the foregoing, it will be observed that
numerous modifications and corrections can be effected
without departing from the true spirit and scope of the
novel concepts of the present invention. It will be

5 understood that no limitation with respect to the
specific embodiments illustrated herein is intended or
should be inferred. It is, of course, intended to cover
by the appended claims all such modifications as fall
within the scope of the claims.

10

' T R Al MG CRLS Ay D 44 B GRS A e s i e ke . % Bss » » 88 -b - & -



- = = = - % 8 N -
B T L L
N P

- - - DO S

[ Y T
e = = = = % VAN = = - ~

R L T T T T Y
B T T T
.

. -

- - - - - %
- . mom o o= % %N
- = = = = % %N

- - == %N NN

. - ---ee o= N

- % NN

e T T
- T e N m EmeEe=e=--tt%Y -
PR S A

- AN N e = o=
J e T T T Y S
. - = = =

CA 02080767 2003-08-07

o’ 4 b
. - ¢ . L P
g’ 4 o .wr......r- et *\w . ﬁo..iv ..\\M
£ £ SR i ik : : 4
. < ¢ e
e o I, -t .. £ . e U o) pos ol
Z = S 2 S 3 . i @ B
. - - . b L . TS > < .o s -y
Qi.iq - Qviaﬂ A. . - —11- mL’-J. l\.r}ﬁ oll!. ﬂ\ M o..% L] \ ﬁo' ﬁ.\ 0.”" r . P V.«m i *
M(rcw .h_-(.h ) &~ * b4 - ' il ph M’\r\ ﬁ .N L iy 1 l”‘.\“
= P - ¢ |.w . o. P \!lr “ . &-" - N- \1-’ . [ . » - ..!_... .
i ™ VA N o £6 3 .mf -4 s -t - i s - {7 e N a0 -~ . i Y
A ~ Y .| . 1M St .-lJ- s 4 hm .- oo ¢, . v ﬁs“ ! m Ras ol.,q .P\. - ’ ...d (N N o .._f\- \.ﬁ.
24 i R wes &2 K ks G ; R A S ¥ S O S, A PO 1) P 4 - 4y W A B
- - L ‘. N4 - 1) — et 3 . rmd " L e o - o . R - as 5 it .
4 o0 ) et : : “ v ) M. o~ " red oo R 1 L . dos? L
R ﬁ% . 1. \.D‘" v-“ b .- - !-(b(m ‘- ﬁ w aA f r\. --‘."..1-.." L) o » .._l..... ﬁ!ﬂ- ‘r?- 4 : ﬁ) ol I -..l.. vl 8 }- ltn. P nl.i&. II.A ~ N
13 Gy e i v\ﬁ S A S S SRR UL LI Sy RIS I OO ) N N ¢ SOE
. : " oy 1 vomd ~ 4 o : ; - e 7% ‘ o e ; " h - g P o
mr.). !.. h’?” t\w - i O’MJ&. 31&(.:“0 e " gy Vol .”.w“..-w L ) W\h ﬂ & ﬂ } [ r \w m)l“r—ﬁ “\.“w h‘m ves AW JI' R" \A ?\A ol‘c“.a”w
L. - “ s 1.4- ‘ . . . 5 . . 1 od \t L [ .J-.d. e
. m...n. M».}. >~ H“,..M w. - ,?,.v o ﬁ..ﬂv Myu ALe NH...” O ...w T ..W... ..!..,. : ..-,“.. . .t yoo! neo naal vad
S " v S o . N 3 a \ 4 iy s N
M: - Moo B vt ¥ "t .w{ b . >3 .qm- o3 A .“{.. . u....oM yae ] & V.Wu e ,Hm.w o i Lacd W.\. 4 ,«..cv
=" y Ty o ) u.)f -2 s - o . 4 Y " gt ~1-. il Kl ‘ § Wi arw ‘
H)m Vfa.u..u ol .h}..u)“ m”eln. thlzﬂ € w ...(\ ‘ wilm ..Wto ..\.“-“. wu\._. -m H.' e he o -J......w An«\.n ?..v.v Vq.)o. o ucAPT(.cw . asf..ﬁ e { - ) -a
u.; ' e 7Y " . - . .. B - ) ’ ‘ .- - : : Yt - 4 .-.u. . .
. S I A R R SIS ST . 3 M ooy £
ek Vll . r«%‘ a - ’.M e b'o - > ’A \v..l Pl el * - - ) \’.l 4 ﬁ “.\’." l. ‘\3 WC L) - Ol ”& V\w e
o -~ o y=g - “yu i s tH i i3 % o { > i o i3 o ‘) i 4. 44 A e} 1 1 - oy {£
sh!! N ..o..!s ﬂ.~.l.- g h > - - . ot ~\uc...d per O“ u’% - _¢ . r n (N [} . }.ﬁ LN
2 ST NS SIS BS e H e omb o b oad gy o W e U S SRS SR
oy s v ~e ‘e o e ! o v - us ‘v P . ' ] i k -, -
o : [ t.: P o : Y 13 £ 3 e o . o T ; vt gt ,el ox Pl aaar: L W = P
{3 e I 18 e 0 (% o "/ 22 pinns o (L i X . yes o ¢t o - 7 { , r o K ¢
e n?.fo.\ ot = -.) inde B 1 < . ?Jl-# n_.\-.. : % A LY \ 5 P& Cas LN wru. - ‘ -(\.. Waw OWCM ﬂ)m. el ﬂ.\.’- n..al.M -._v...m
A Y Woooowed e Y R e U B4 M @ e . %4 S T SN O SN . X
et . Mu..- w Y, M}Ar 3 d 5. w 3 er ~ M“... y ~n b dow h M r :m h- ”. A y 2 - v
mtﬂ»w “v.)h. - ‘!l% ot &} - . Wlw \(M VIUO epar é \a ye 7 Ve - - . . N .\cﬂ “\! % .ra.h ool » W\f@
SO : 4T < 0 @ ES S B G (R L S S - . ~ y -
s s Wil & RS B R B e R Wa Al e g b4 I VRS M
SR SO S B S S RS S S & S GO v N /S A S T O . W . S
N l“ -.I-t.. N . - It- R r‘. ." . ., v "~ sy nﬂwi » O.H VU- by “ vper w'?w -t f-'c‘ a. W V wi-.vr -.ﬁ s " “ % -“.. . 0\“ \.“
T wtl..‘o » ¢ u . - ﬁs % P ot .\W‘q L -t " ¢ ‘0
e el s -~ -4 ) e o} Q.. Pl Ty i \W.. o eyard f « 3 P Py il 3 ao- ron pird W... 33“ Pnsw ) il e
o “pur).mo r P uMQt- > >3 - Pabath { Tl o - !!-w ro ‘v é M . Mv.qi N (“\— Vo._.. o...u N { .ncw .M o *r y
b SO 14 S ¢ T S U's S SRR OORL x o SN 1 SR S SR S VOV S o T S PR N e - N e
-.‘lm /. HM!W ] .vu.” r. As.. \-- -?M -~ Vr- P\n - [ ‘.!}M ) b . N . . B el 9- w -si- VI- ”P-c} ﬂ.-t._. N\l" "-;1 ﬁo\w -._“ Mt(.ﬁ _-.ltw ﬁ?\ .m
- . : e “.! -t . 2 1 o. i gl r, " ¢ v . 7 - . ¢ “ * :
M\th 3- Atvoo.im ‘Qow.)ﬁ g V’m r!w . \!l.. ﬁ ¥y A.Q.-' o\e\ b M \(.ﬂ 0-1\" \‘ : .“t ﬂu A v ma.\im \H'HA QMQ._“ x M “o”!“ t.&.\(“

-
e

v} \‘-?
= Y
81
T
]
%
.o
2
3
LR
' o
b
B¢
" “u
“u
g%
.,.'__':
a
-
.
B
o
:

e
Ny
5

Vi
3
.
%
-
-
i
2‘:"‘ -
-

(- . R o B , - v P o - . % . . e . o H.- ey N.C.i.-. e . ' wp -

) » ..I " - s * cw N & . 5:&- ﬂl 3 - ] * - * l" 4 . yh b "0-,. . o- -~ n.\ O\Q- evw
A\(u‘,... Wc‘u..- !Qritw ?Mvc-rv om.!.;- ﬁ.!@ .-.A#“ oo -..ZA Othn 3 oo..\* AP?W ' faly’ Md..s..A._. Qo-m sy A-”. .;_(*._fn "t m -\ow h - LN 4 ? m gl &.” l ’ M.“r-.v. ' *
g * ’ P $l(- } -g LN < A a P LN o ! . 1 “aref -.l 7 1 A\ “ ’ - v . J-l-\ OJ- ” " Y

o St R SOt S V) SR P S Y S L A & Lo W g5 et g T “m T ) o A S . e i
’ . P . . > J - . < . e Y e v .
o S R e S S 1 T s T T = S e B K 4.4 LC §2z W U (3 ; iy Y .
\-’l. * ’ - .o » . "~ ’ . ) ’ ) '\”. v & LY X A ' \\o- l'& -. -~ .I!L 3 .I'-
20 TIOOW Mm@ 4 M0l owd oowm o om o og ¢ e ool i {3
» ; , ~ . o R ~ i N " ~ M wf ....vuA... oy n.-.v Mm,..np o e oy S, .:nm pog :
¢ a t ﬁ " / ’ A - YJI .t)-%. ‘vvil tﬂfw sW‘t“ “\ H “‘l ﬁ\ d k.ﬁ) ‘ v!\ i o ’\ - ® ot » o\ﬂ H t(

4

N
3
ki
2
~y
—a
i
Co
4
..-:’ -
3
k;
7
.
"
v P at -
%3
-
A
Y _
i
K]
v
b
2

. . g- ' E » v' L 4 cn
'y %% R < T ‘Lo A v Fovs "o ot . Pt s ' & W.w . ...m .- ., ~ ) ¢

. =PG5 SR ¥ SEAA o SEY ¢ F O ARSI o ST 4 F S O ST o ST oy SN VORI (s Sy S S e W A >

- 2 S~ N O A A Lo w4 23 S et R

" {T. 7y (2 RS o 3 s R S e otk £t e qr e kR ..MMM (oot Ay . X o ' 3 . & % i i ”
ﬁ!.r- & i, s ﬂ’ A’ﬁ” “vtt ﬁ N .\.!«- -(-t). ﬁac.# . \ P Py : . A._”.H.n Y S, \..J.n,. O, n-l\ 3 ﬁ * “-ht au"% ft.; !WC w.ot-(.d. tt!’- ..-l.\- * v.' r o..ifvw -00."
.-.-M ....(\. ”. ..m ! .,.M . Y}m ﬂ-f. oo .m\tfvm pu ~west hes .. .rv“ ..-.“.qo.r w..” ).Wc). -owv..w g-.}” ‘...cn. WHM mm..__ MV& W!s" .-ﬂiw \W.Zw e - qlih ..Mro._“. M...M n-l)\m

oo 3.3 3 A .+ (€ T T 5 T 7 IS S 2L : [t SRR 4 4 s g : .

-a M ¢ o (¥ ¥ e 4 ‘o g "~ Y R .y { m ’ ! M \MM
ﬂlua . .M:? " Gl L g \ o o~ [l . . nuln .pl ﬂ. a". el . ' d ) oy _von ! The a.. ’ ..h.....
T e fove e 7 3 (2 R i L v R - 4 el % Wy Y ¥ > 3 W 4

ol
na & LA "

£ 7
’ .‘
"
=
-y
:'
b
S
;,o'
T
L)
]
vy
‘*’J
e
t,
%
* .
A
aN,
oo
vy,
w
A |
L |
L ]
--.I
"a.
1.
Al
g
-
'
L ]
b
a
\
-y
H\
g
"N
o
.
A
o
o)
R

! -
]
- ‘
ot
o
.« ar \!"
ﬁf
A
"..
E-.
- at
" BYN N~
s &
-~ A A G
[
-~
»
\J.
L ]
-'
L)
Bl a4
.ﬂ
’
-8y
>
r
'-'
]
 J
o
3
~—
.
L]
‘-.
»
»
-
3
*
w
v
v.
" "
.l-
e S~
I-.
Ll
LN
o
“w.
|
L
ata a
’
1
At
-
’
<2
.-’-‘
’
w2
-~

. e
o MW:-- ! - . ") - : . - R “ . M
. =3 .. LR y ’ e ' i 2T g il s .. b < ro'e .
s T a4 2 SO S N e £ £ £ S Y S Y m:.m wi B < \.“ 4 .m..
g oo - -3 - nd : ™ Lo ] .a . >, - ™ . .. e 7 . - rart ¢ e
S S S SR S G PR £ TR 2B ¢ ST k; ek 4T Ay Oy T g Mig fe< S £5 ~ ...M 2 ab T
. L i » ‘ - e » - > ..A;.n 3 r . Ly coed L
AU O S ) S 1 S A & Gy R TV ST L C) B S % or o4y R 0y S IR S0l 5 T
o . = o ryed s i \ 1 ;) e " 1ty <] ‘ i) {7 } 13
\!% !W!u. . \N N-,W ’ - LW 1 L. AH\". \1 h)lv o -w o ped W r b ohl.. 2P w...o.\ . -M\
w -a . . ol - . . . g Ry L 1 “N 1 . -1 LR (o)
A ¥ % 't >4 7 A . T . vt - & A “ . ehw N * 3
cy W e U R e T LD G ORI T 0 TR ¢ I D IR SO S C A m..“ i ¢ I o W__ . L ' ...m ~?
‘ar oo T . . - ; . . KN ¢ . t(«..h 2% fV» .....)r g R ) ., .w . m- \\ ._“ ! . - .. s ymee "i? . ; ke
™% o os Q.w. “¢3 b i e ﬁ»n “ 7 o o ’ PRI "..,l 704 n.m ~ - e w - s p Tee y ’ W s u \mx b vrm -t
.. - - * o~

i)
%
R
HArw
’d
~
vy
]
>
—~
N
-
13
£
oL
3
»
i N
£
2
o
2

! s R

-y
[
A,
'.
I 4
2
‘4.‘-'
]
S
e a
4
s
bl
]
v-u-
a

“

}

7
£
e
E.
L
-Pu’
N ¢
:...
y
%

4
Py
R
+
LW

\‘
A
L |
=
b
o
]
)
A
.0
'
.
.y
4
b ol
hea
(
-
[ oy
‘
< >
W
W
Sy
L ]
Yo
)
o )
Rty
=i
N

('.
aas N
N

wd .

- oﬂb% Y\u‘ .ﬂ..\“'w y\.\ \._)\\h \!A .\-l
R & 1% rt
u-f .

y
3
»
-
-"\
4
‘g
St
i
t

-¢
Bl
o’
} LY
< -
"N
>
e ol
“»
]
-~
-n
.
.
ala .
SN
LA
.y
| I
s A,
e
e
S
r-
<on
\A-"
"1
| |
- L 4
A A
»
”
.
A--’. L AN
-
L)
“
»
.
s
S

- " -.pi.a. i’ . Cals '-.” .J.!clw A . " f \.l [ C e . “ . S
“MMJ m ﬂ\% TR ok \_ﬁ ppets e A-CJV m-.. .b\(.*. M..ﬂd.. ﬁw' s .-..t\.- YvM - P ¢ - y .-.}(\ ban o rtn\ l.ﬁ mv‘- ‘re ™ - t‘!* IOOQM “H)O i WW!. g .. e I Y ﬂ('h L.M(D.ﬂ
< P T vod ﬁ\f . > ﬁ.\« = - o e sed sf\ ’ " . AL ‘.. o* e “ug/ . Za * il
oan A y .)\Wk s ot pod X ~ oot *nm..x wﬂ\v Ve . % % . sed . ﬁa“.n. P
* o ’ LN v -ul . LR R ’ P o .V-J. - ewpad “pnd ' ey T vef - o S
{ W 3% ORI o SRV B 14 B S (U ¢ S G At A A T G ON DY e O SR VR 4 e
' - e o e Y 2y LN ~ > % oo PO p) - . . . <. . . ~ J P
At b A2 SO S “$ro LS Y > A et et L S 2 S B F -4 W i3 "3
~u .’\h o god l‘ﬂ M.. 1 ?Q!va. \v s ﬁ " -l'-” a4 " e + . g Ilv Y pos }- .r . nt o _ " e
R W A W ST -V S o O T T S S S N T NPT (o S oS S £ R S A Y T 2 SRS ¢ ST S Y
) ' 4 % Y .!f - . " t . .4 1 \'.— s ™ " s ! L) O e s . 43 e a ®
i e St BNt I ¢ 3 Ot P £+ T S 00 S S T - R 4 R Fooour 8 e 4 DA A O T AN+ S B oy



§ 21D
e

L ol 3
!
S

why
iyt
o

7

-

e

-
33

23

S

an
]

..'I.l Y

Y
-~

ey
" .
-t

)

L

{1,

“

)

.:. I..‘.
tad ‘vae

J

-

’ ’
"

CA 02080767 2003-08-07

g-="

4

L9

}-;

*

-f-ln
¢
‘o

P

1

o -
P

-P-)
apt N

Lol
L\
.I

-.""‘:

t‘-.).

-':',v.
M4 v‘- ’ ‘..

234

-
-

-3
¢y
.y
A N
-%.
L

LS

-y .
4

l'.‘. I:;-
SIS S R ST
-,

{...
e

1
-

Ny

il §
o

e
A

'
l.

.
L=
]
w e o

- &

r
e
-

%

P

o 1 - ‘ow o Y
P _7' ’P ‘0 ﬁ L] ' c!u.
. | . -s‘\ -~ lﬁl\v
L e - P 3 : e-d
L. . m”&. M‘ilﬂ -y “.-. ) uwlnin..ﬂ .-a.c.!.
|
A s 2%y & : AR iy o R cod ’
ae oo L ’ ‘L XX i . ‘- .

- o~ va - . e ‘e'y <
{2 . 4 « ! ..uun - 5 e -~ ..u..u = A .“. ' .Pv \.u?)m
“h- - Lol o -y - et h Jud . AR ks o -—d
ﬁl'\ \ ” 5"' - e w .‘).).\.“ \ﬂ-‘" - Qt.b.a .. ﬁ- n[)llﬂ ‘.!A -~ . . 'o -.lro.“v v 4 .!’C : tb!..‘

. .r. .M .-1/-4 .r' ty -f M r - ‘II.CM . [ ] o-.’ ] i .- \ » ’M .l lc’.” .D t%“ ."' l“ n-“-\“ WU.(H“ - 'ﬂ r
A!l.h" -.l- J 0"..{". .w “- o..l“.'.f! T alpﬁ ' ' ~ - I gl . “

. - 18} N - - . . r ! R Y e )

o= of.isc rew ﬁl.—c\ - Nr JW et L . .h ﬁ ﬁ wn(.(.f " it ﬁa".\m p - m(vl‘.. » ..-r.h 'y av(w-.

;o» e 3 } - 2= w)l.(’.- - . = r € . il - ‘. - -
- . r'e s [ = . ] F a - L [y - F .Jl\(.' - - ~=.

fE‘ ‘I.* ml - “’.'l l-b.lﬂ !’n\.— NN-’I W/.IF .-.- ?(" W“\lb.“ . -.l.’l.- I .I.‘ l.ﬂ ﬂ"!ﬁ& snl).-t()s
\;.’Q d L 4 . . i ! ] 3 ‘1/ tlv 0 ryas . et . <& ‘ .
\ ¢ 1ae LIRS « ¥ £ ’ r 1 . ’ " I b z P
A M “ad M i a..“". A 3 ~ LA 4 1 T iie .mw.. = o
S . - . L - oSS e A . $. s
- - > e~ 2 LY . LS « L4 . -I!!-. - a (S | - »
oo s T ., o < Foes Ot L2 L/ 4 i Pes s Uhe - Eat e
PN ¢ v - . - e -~ 4 - 4 - . e > - - > - .
3 £ = e & iz X o=t ot BN L 2o SRS CE I S T O PR A S 5 A S ¥
L u Ly l-ﬂ ) .1.!» u.....ﬂ S AP <« o . i “.tl" o . - . ) All.f
r.'u\ .'f\ i.'(‘ 1 o‘v LN | .v o-“ o’ {itv-. .)...ltl- A.l!." Vof l“ m.lrd.” “nl .1" ."‘.M - M.’ 1" T C.M Afhl.“

" - . "M.l- . _.!I..qlfn : N l - -I..f.l i.!.ﬁ (.I..U... . . ¥ b u PN = - -wh -h B
O I S o IR e e SO 0 i W e & o PR VR S ¢ T ¥ S O ¢ X
.vl - -ﬂu.l-ﬂ-‘ [} ‘rJ!- -t.' Y e Fa . ! gy 3 rer “ P -h 1 -.-.a 1.
- SEIET e e 2y R i 15 L) R H i 1% o o 0 Gd e
r "- QI»QAIJ Q’\"Aw -o.f'aw .ﬁ tl-- -n -.0 - ) ;‘J \ . a’!‘ -Pl:- o a.n r‘“ - . . nl.”.v
o= 2 L { o B .m(m N ‘T 1 A | -, i . 4. A ot

- ‘!.J. . - N " e -l - -~ a -- - »
A = & < od el R S B o6 S ¢ S S o S £
. .v -~ » *> ~ CJ N J' D- v - -
o“ . <) .'-'QI-.” UJ” : -’-l‘. .m - — -'.h‘}a. ..-«'t\ -M V- et vws -v 1“ ™ .
T R & S T L T 1y T o o S € TR 1+ SO S ¢ ST SO SR
\n.n L) - ' ™ r!rl.lr s m A -~nn -l.‘f.. -~ I-A 'ﬁ - M - i
am & .Il‘sd-.‘ K).\.(v(“ N r" . . l M - -l -~ ﬁ lﬁ [/ L] \. a » M-J - - »

”sl....”“ C . [} y ot >, = . &l Tt m\.-“ e .-(.\ A~q N nad % ,- IW
< i + 4 Pl ro ¥ P ] -~ . T ¢ . oo AN ‘uf * - -
et ‘A s T 3 LA Y L y £ 1 St ¥ bt R LY o €8 N3 o
QCJ. - - -~ .~ . - ~ -~ M- - . ‘ -

0 B W £ 2} &N KR I L2 ST St T S & 5 S SR SR O S v

eed Y . A - S S SRV <« C SN2 £ z Xy SR A e : ) S

[ b’.. &‘Jl Wi !{ ?'IF awa ﬁlru LIRS ’ lﬁ'\. ‘F’“ v !W..A {‘v -A ”( C." - v-il" Y 014‘ '".I.! . l'c'c.w (({rh
e o Pl S~ N r Ty L ant ey .- Pl -ed ol ' v -

- gt 3 -t > e - ar e - ¢ ) v ’ <% x . . « )

. ‘ r.num o w Jﬂflv e .t T ~ast ’ -t - *=dq AHJ P 3 o ufs.l “-1 __-um o=t

TN v - ' ~oh i $A . . > J = Ce 3 . e = -t -
s oot -x-d - - A3 e e "’ -4 (:3 B T i L 2 L3 L ove sl £}

- - - - » \-(1‘““ - » u E - - T - % R i - . t!(.ﬂ = }Jc- . . - .
o \ --eny 1 aen N . 3 ; ey ) . T . T v v o % . oy e .

?(.7;# #ﬂl\ . .ﬂ{v e ﬂ l...p JJ ) !‘\-. v - .-.' sw M foﬂt DI.A .-PA M’.I‘VDM ’V.lc ’.’.f o.."h g .(Jr(.v{ % “r( 1" ‘..t 4 ..-.»l\ﬁ u. -M’lv ."ol)f
\r.lﬁ N - . A {3 o. -!..“ .. . & . C T r= ﬂl.ﬂoo - | ™ . . ;o o Alnie s
. " STy e~ . ‘el . .nw.. (R L./ ”. . s ! 4 cw ~ ..r-“ .ﬁ;\u. ~a it m--... &l il i r.,.-v o w((. w._m_.m
!’- \./ ."JQ “.' & .(Ir-‘b . * - ,.lv - 'lul.l & . -4 * - ¥ ™ “ .
X PSR . s k. . s {3 1 i 3~ AN W {7y gy e L R IET 4 T I
5 - L e - ;o P - as = A - 3 o o - : ‘ )
L Bl 4 ¥ LI 4 a * st - 1 ’ . r - ’ a1 P - : .
s r{M i L et I, r-3 . an? 4. 3" “ i 3 s e dtal 12 nt LA et ) PR ! &
. .r- - - . . .-lﬂ -! » .« . r(.‘r V‘v (v(.ﬁ .‘...9.‘. . . . e -8 i — Al v
W'J.r AHI-. th- “. ¢, v -.)....rM “’f.w -’ﬂ()\:” A == M-lw MI.(.W -’\(.m . ﬂf.c“ -ul“\..-w un(NH!A.I- . -!aw ”.”H- .ll.ncw \\.U-c.& ﬁun.km “v!-
v . > - - - - - -~

v L - s T i M - ‘l* N - f ru N - ) : h -
t )} r .\u- § - wv.. i 'R r - b P ;o ¥ L . "
'l'l‘ . L a' ‘”’- \“‘.’ h A lI e .-.u ‘- ?M M* A ,\-‘Jw F w fD'IJ ﬂ,v Ctl . " - ﬂl&t‘lv .t?' [ ] h. ‘v v 1 ww-l.

“ . Hd b v - 3!... i ‘ R 'Y L & - ¥ LA » ) e ok by N - 5 .
S L) ...‘.- x. L LA w L . .H\..n et T Mwﬂ. p- ..&D. y C." o Lh L vy N H \ “ te n.n.._.m vt
L] = -t - o~ 1 - aw ! -
m..,..n u.)v TS et R, P . ..n. ur)._ "y < ¥ o .(.(‘ “ X Ty R L - ¢ eeb —_— s -

. - - .I » - W ] - L S b ] ] _ " . il L . | * \u(w
Nl..“ - - W w‘n . - i N \M#h ﬁ“ﬂ“ e u v&(awr k4 . sdad i <Xt (. e » P.-m LR
£ " v v ' [ > L) N . - ree ‘ “ - 4 '
~l & . ﬁ( |V ,“cv - 8 e’ . -W’U ".‘-M A.“k.. U.M Ap( . ‘)l(‘ r .- l.q " fl.fw ew? * v{’-. ﬁ r”‘. .ﬂ'cvv "’A ..l.!."

> qgo N PP, : . --" ' ﬁt. Ry P W (I 4 .\l.o- . + oot RN Vf.,r ad » N Lo h.r ot
i )8, . i¥ . < N L s S ST R 6 e T = - R T ~ i
L i 3 el o < . ' % e v ef - - ~ e ;
$ G o gi o ad 0 4 L o SR LY om0 YR
v - :o ™ ovd p -t e L ~ - 3B .m o A o : ' ) N -
”(l. » A w1 ’ b e ] a A ot T M n 1 . : % &+ 2 [} -J)lr - L) X ' &lrllr -1’.;. dl ) \ »ﬁ t.—.’
ik ) ..”ﬁ u.w,ﬂ N n..t & - e ey Rl o~ _0\4‘\“ v o al)W !Juvt.tn it uf - -y n..")q}..u -\!.. Mv(}.ﬁ Lu..cu.. .-l.l-a" -)-.v(f. ﬁ\ N
7Y . .. 'y a - ol £ T n.(vu >~ e -~ gm - 5 - , -
4 a A M - e - —eay L] . ! ™ b s ma L4 o - - S 4 e
= et "t e v -~ N e 74 o péad snd . e i L W i s o Sl > ....,..m ps
™ - L ‘l .‘!." qﬂlJo - .rvd . J- ol!' AI . h!”»p 4* or “r - -u Xl L] “
wdd 1T Rer TR g ”r Y A S o o TS wi ot S R 5 IS B S
1% " X o e N i 1304 » A . e ~ k) ., e ALY, . , 1 Nyt _ ¢
i3 N 3 e Lokl I et yoand \ U S O R S O B 4 ST I o
7 . « ) I 7y sl 3 s DY " i v e & b < e A o~ 1y . i3 ‘ o
._, am ’ : _ M.) = TP : A mw_.-. o .hu-u. “ 21 e waufw -3 et .....r.ﬂ oo .-p.“ R e ﬂ(w m.\.
T O . ) o ~ l £ 3 v Coe . PN . o e , e o~ - -2 54 -~ ot
LT X . 2 SHEN . R S 0 VU 00 T T 0 A O Jp 00 m
. . - v - . ke Fpe=" I!I?@ / 1 J.."A.r
11 % - " - e pal reo L - ‘v " ~ > - . = .
M Aw #.-'M » -. ! - .. . & ll. v ﬁ. 3’!. .‘]P '. L 4 I-I-I 5”' I.l* . r? -. .JI. -

Xy ~- el ..M > s\-{\ o i - ey -;w w/. e . 1= o L m Mas.

-h W -.‘v o \h ) l..-" Y l.l% - H . Jlul ﬂ ' . -} - - . N 5
w5 O 8 G o S B S T G =S G W
REd. - 3).)' eed ».'lﬂ oy o gt %Cu - A v > .\o' - . . .o : . ...-- v

p—. F . s " P 1 - L) P . 2 t‘.” S M B -

. ) OWv -a W= e A M.cc.. \)-.}\(A ﬁr!.. _~> ﬂ-flM \-a.v LY "H ﬁ'nl.ﬁﬁ . J'fu- .ol ﬁp_r!‘v ' -n!- ﬁ(v ¢ VJ}IL.IF.W m.[u -\D-ﬂ h’).ﬂ ‘lﬁl.!iow
H”A b ”2 cmad ﬁ - S .ﬂ s ord ws N’l.t." . ab *QIJA < il ¥ L u.‘ A ! M.(.(u. > . Qﬂﬁv “uy £ ) P yoru
ST W, " rer " | ;- i3 o - L it A 4. = e A % 3 PR S e '
ao'l-f H’.ll. rtvlﬂ “-..“t‘” o oﬁ.c.up. \-"" h .o- 3 Qtw ” ?«’ w a& J..(.J' -\i.’a 1”M o .4!- A.‘.'.l »Pva - 1 \c.'“ ﬂl. M Y
o . nmey XY, . e ‘ D .- Pie R el ohor ‘el s ol poe Nt poe o e Pt e

s X Y . u(- N . \') - . . 5 a - - -t . . L 4 ~a L > .

s ﬁ'l'i . anv 3 ﬁw- ] 4 1 % - < 1 N ““ b ¥ Tu W - Fe' .. b - % 4
©o Feu et - ot e s - LN M). LR . LA ) iz L - . .e {3 ot M2 23
VA ﬁw‘m ..t.f- V‘eﬂw M(-f- v . $h oy . \WJ- -lln o « ' M Ty N . ’ ) o..- r v :
" .- LK o b " .,w vt . ey I?IM e bre o 2" h.m b o d
- goed rE cang : : T 7 s . s el it - . , ok : " »
R A W G B L Wb s T k% I R ¢
: - -p 1 - . [ - o - - 2al - « - o S, 4
{ s <l ik ' ¢ A 1% be 2 4 e \ ot o i - o, ' > e ot : . -4 ™ 4
o - o Mlta P hh.\. “omd , # oo qui.\ w?n)n \.:...J-. . o st n.-_-w. —ﬂiw u-c-m m.-.w M?..n ura.w w..M.in. # -(.Su M...A \. “-.d 2 /—

-, F— - = e - - oo - i. - ._.r

-, . \.n(uﬂw [ Y .’ " ‘.‘\ A.!llo . = Wﬂ » = " ~J0” i - % s\.po "™ 1 3 r-w !)lo
m. tv .o’b ., f.a..- - ﬁt-.. M.IO-.- M . v!t " V\Hﬂ s."t.n‘an- n.-\- (\-- v fi-u u.h-.ﬁ 0".4- e Ahv!..- M\’-W

Lt
Aur’
ete
tos
o
\', a
.
h |
‘. L J
v{'p,
)
§=2
"‘I\':‘ ~
L ..’ -~
ala
-
’ - ‘-
AR
o
4,
1
[ ]
£
\
4
I*.
il
a,
]
‘s ’.,'
Yo »
»
= "
o
>
ne' sbha

.
o
P
=
. |
ot
Y
. J:’q-.
" .
<o
wE T
vodt Lot
Y
%
.*( n
:--j- - o’
’
{0A
. an,
£33
- o r' " -
il
" -
L
4 -
] )
P 4
"'."
e
-.‘ Y
"v c" n'a I:.
3
22w
“r
1

)
%
“.A
r‘

¥
!
3
1

‘_‘".

>~
K
5
'
r
a
.l
o
t
1
ol
bl
]

3 i - 7 . N . i -ed ~
AMA.! ua ﬁ \Pl.n \# ’

>

"
’
la,
&
\
L S
.: »
o Lo
»©
-
\E\-
oy
L] .'..
ot
=,
I( -
-
¥
v
|
"y
-’- '
‘
*
-: ’
-
b
ate
R
-
\}0‘\
ah

{.
S
I' ‘a -
t.-
K3
.’l -
3
’
o
-
Q’- L]
Q,l‘.’
oot
S,
’
'I L J
.o
-
1
n’\,p.
'
|
‘
-e
4
h..»-
4
A A
%
K3
v
s
» "
/s
l.‘
o
» -
wa
LA
v -
AL
w,
LR
L)
s

a
2 Y
LY
L
w
t
;o
A
v
]
q
" '
1
-
1
°

.
|
L ’.-
L W
v man
-'w
L -'
‘0")
"
*
PSSR
b
»
-
el
e
»
Ve
-y
L
L]
.-
L
A
~~
L
eve S

'{ -
b
N
A
“.
<

. a1 LS SO ST A R e S e S 3 " ¢ s : AT S
SR TR R ¢ G w3 2005 g Coog RS SR A S B G AR TR
..l -l .\-(\V- " 4 15 " Mu r." ..v. " % 16- ﬁ 0- K . y 4 !.v.l .‘N'J- )c.l -!D. “s U\.nba " IJ }o -.I..i.c . - 7:-

: A Wt ™ B X (X e el .m..u. Yo L ael ! -t s pr ot Land o PR, M{n s et .w... .ﬁr\ ¢ ot



L T
N o= o= .~

P T T L I I T
B T T T
e R T -

- % % A = = o= o= N N- -
- - % N m Emeemem %Y == = A&
R R

- -

e s = - ==

- N
.~

e R

B T L

CA 02080767 2003-08-07

R T T T
RS - v Ay = o= o= LR

.
’

et
-’ “v‘-‘

%
?
i W

1
1

‘.

Aan
]

L3
.
- .
!
v

s.,-
a-:-
S

- "..'

K
N
4

:'a »
ey
v
Loy
Fgnl
L

. . v . - i -
..l’ - A .l'.' ‘.' ﬂ‘l. A “_- \JI o
n\-,.w n..vv ﬂﬂq.. ey -3 owd W - - ﬂ..m..w s a.” .a. ._"
‘ . - d ...” ] . o l'P.Q
s L i s TS Y 7oy U e
?r(n ’ [ -wm d .d
e DU\.& " A ¢ ol - % 1 ‘ad b b L vep
M b B ) .~ . N () v{ "e M ;ﬂll i, 1 > .A -o .l.i.-
,‘ - - a P » e ,l- » L] "w A-. .
\l-' - o .. ) ¥ h\u A..l..-

A
v 0?,-_
8
«
R4
e
e
L.
vy
ol
"%
o

. \‘-ﬂ i : : 3 "l.\. (ﬂ“ 4:“ % ﬂ\.} r l..” . " “q )Jl 0.\1 [

L £ i e § 2l P ‘.. 4 iy P w T wed .mi . a5 s - 4
.oy N Y o~ -n M & ... e v ' . haa ’ | ..mr.. e - I ...0
M!tw _rinjw mc Y - Vr).w ﬁh\ ai.r)o pea - N.ftu » \...).w A~ .ﬁlﬂ J.Uur. Ml&o .\fﬁ ﬂ\ M
p - ) i Rt . ey Foe ) AN P - Trg e Ny
‘Y ST S ST B S 3 o B = Y I
e . » ey ' ¥ £ ! pre . - 2T -y vo., e “\ "~ o-(J.V d!bﬁ.
" v‘. -..\r -t ..— » .J' il . : - . k . : . M ‘\M B . X [
{l. " Ao Yoy _ re- -®w LR 2 - A A‘ Y . M a\u "IA-v w A “v

t

.
v
LI
.‘
]
o
e

- -
- - & : -l . .

2) {15 o > (.2 ﬁm S i ot el < " a e \d
.wpd A s o~ «!.f«- s Ill- 'l— . AI..JJ c’”“v m“vruw -) M“-H-” .-u ' [N v W!l.. W ﬁ
e, ol 2 . £ o~ tag X - et ¢ et Ty 3 o - £
v o . - . - e -s Ol ﬂnw o . *eTT 1
L e - -9 o - ~e ] . o Pl ~
T Gl ¥ iy i LA s i it o v ey e~ :

. cad . .- . - .n L g L < e ‘e LR

- L e . 4 " ‘- ﬁj e 4 .' y \b. .!I.!v \’ I’t‘l bl v ” S -
St Y R b th S H R S o S NI o
$.7 ... S e -r.(-u u( = < . N % n-i.» 1...w { H N Ny V!A - b ) ‘.

‘s et : og=y O 4 L./ A - nag e : e o " % £ 3 e
- : s e L el $ < D : 4 7 - o “. .=t 2% - o~
fr_\. ﬂrlM .lla.u _-.-ru MM}. ..ru_‘ - .on.vv W..lu. PR .-!.\ ..-can \l ..—.cv -.s..\ . 3 M u. ~ A ‘ ...
. . . ’ P "y -
- 4 lc-' ? .-.r{.f d n.' 4 w ﬁh . f Bhafiaia ¢
- S R A S N PR o o .

S o oo : . . Y iy 't 7% ‘< : o o et : % g hor :
M £ ; = g >t e b N . B 1 > : Y
P e . . X <, L, r Lt $ vy L . e i s N B -
¥ N Y e & Pt (] O - L = ™ 3% P %
}( N.ll - I.l.l l” % ’ ﬂr w. \Mlﬂ. b lm JI"M \'Jn . wod JJ-\ i -’\w -,--0-
% -nv ﬁ 2 ‘ “ A s D .rh?;. 9 X . [N Vfllu .Q.V . M AIP- .“.Cv.lﬂ” . ﬁ"rllu m!lv
o5 : ~TY \ Py X ; Iy y = e > e
F.v i V‘rM M’.\eﬂ ) 4 ﬁ > I ﬁ'l‘ lll& n@({ ’.‘M M’. .’ il -”)I . c 5 ;1-‘@
s
n . Qi- a t.(lﬂ llv r‘. » ﬁtA --?.ﬂ -w . -‘ll.v : !.u ...... AM..- VU- .’\(.an . A -.. "c.— wlﬂ
.-.r.M : Y fed M.:.v b a4 p=< ot 4 et ”M ..?w v o~ P “..m”w £ e
g e be I\!‘. ’ 'l” - - \nl -« '\‘ Ow “ - ‘“l !’ B ?;l" . * 1 '
~ 4 L s ¥ 73 VU IR -t - :
- e 4> = r ltin . ‘\l)." ! . > - et b M)

Df’ﬁ ﬁ- 4 : ’.w!!ﬂ s . - » ” 1 - rM ’.ow.c.o." : R
- Pey L . - 8- A ‘e . hr - Y e} I e . 3
: s I N IS IS G A T R i d L.f T L3 A s TG
.‘\ -p™ . - - {- n, - -’% ' ' J * ne o PO!I ‘aﬂ f. ~ "cl“ W-'- w ol ." Q‘- . *
. H . . - % . - s . - > A - . P, .'" a“.’
Y ey AR RN { s 0 I S & 3 pact < . ey s o

- . L) - - 1 - ’ J- [}
-~ . &y 7 L3 S TN PN av -~ bt {44 L % Ao et o H
.;.(bv lWl- N’ L LA LA cad - M - i -.V T ..\.(.- s V
- - - : P . g e Voo " ) i e
Y%ﬂ - ”’W Vflul.l "‘{ \1 ' ’)" “.\h “\. ’”\(‘I ~ *v 0.1' ak 1 ~ .‘.lr -
ree N o s rdd - g £is g4 7y m\. 5y e d
L L 1% ot Wi -4 oo o neA P R i (77 tn
= o 3 e "t o’ 7%~ f ced 1. » -t T . e {4 R £ amsp
L 4.3 {53 i? : A S L 53 “ &7 " ey eﬂ.:m {is ~ewd e Iy w..u” o “ o~
\m o 2 oy N " _c =% o o o T *3T "
-.u.;. ”..-... Ry b’ ou fn..w M..{u - S ;ﬂ.\-!fu (\\ P cwat h3
+5 S ¢ SR ; £ .M ‘- - . 1t e
e r\v Shad M.ww e ey A ol ¥ - o ¢ ¥ . eosf
o=d " . ] 4 M .
- - pangl “ M «€ 3 -H . ' 3 [l o o 1 ."i c«wr} Y V!lw L “ oad
W{)H H' ) {. " # ‘ - &1 . 0"' - l‘bOM M\ " ?a& m > ”.('(!" QQ\ “ \x\ul” h\’v % .0’ “e —Q’
% —~ .- 7 i oo .\ "= e % E. F Ty . : ! o s
4: e ' ....A e el H AT ere? LAY ._._wuw. {7 o R i s.wf..w o > ‘i e e
1 « e o' s % * ' ’.\M -..,n.l- . ad - ll" 4 N‘_)rm Yt -
S SR S-SR+ S S et IR RS ot B (¢ B e v DA T \
- - Ll 5 .t()ﬂ - sl . " ta“ ] s ". . -- £ 4
ﬁ!u ﬂ.'.'." ”‘p.’w ﬂvMM “'.'-tcr'” -QO'W ’V’Jﬂ V'.a* "‘t“l- .vu” .“.’h -JWJ r.!.(l.M - ...- MM'.. l”"- , ﬁ\\ V\M W"v

¢ \-dtl” == - g 4 “t > e ! J\Q(ll. Q-l'lr l” l.--l M P ‘ " N, q . 11‘9

t ¢ ‘w‘. ‘)-M).).‘!. y “. * Mﬂv ’ l.ll.n“ Z ’ ’Il:l' h..\." h*.‘“. 1..M i “l“lf 11‘.‘ ‘v "" *’.d-.‘. a\’w
e ‘ . P 3 . = " - V-4 o 2 . < ‘e % i L)
a..rM t 9%1.. * tw ¥ AVE d l Qu. ooy Mu.u. .'!-d \.._.?...w s u .rn N‘.“- e J / J.Wh - - .HM
< - =¥ ™ Y b et rued o b 3 - - b 3 . ...-. -y,
N4 el 13 1.2 w3 1.3 M.\.,.E s 2y At NS it “dy e S o ot

)

RN
AN~
S o ia
3.. &
“ " k’,
ke
Y
i
1§
XN
B
rrr e
PRI
|
PIR:
1od
i
i
%
3
Ne-
Gan j-
b
"y
]
L

A ~ et e : £ : s
2 Siad oo w0 B O oo s T S A e
ETIE t A LT N - SIS B 4% I SRt SRS ; SIE
’ mr.._...._. uf.m e - .w, “Ww. a.ohﬁxm 4.3 M...w. 3 o3 ) .%”w v o »..M.w n_.m .. - m...m
{0 < 35 5SS T VSRR S St yeeed ¥ ‘g e L2 RIS, it . i peed
ST T | I ¢ o € L 5 SR £ B (LS IR U I ¢ B b T
SEONE WA S 3 & i et L e £33 4 i s
e I R Y. R I P O B O S U« i 5% A5
15 TR OO T 0k S 0 T 0 N 1S B & {33 VRN IC S 14 Sn et 12 Sa o i Rt

foenf

1

L)

1
a~n

-

£
<

S

7
)
| ]
N,
P
.
.
y
jata
S8
*y
¥
]
.
"}»"‘
)
aa
.
e
N\
3
A
v
]
e
e
-t
=
wla
a.—i-)
“n
G -
!‘ .¢I
o
-
]
e,

§
.
N

:

.

»

e

g:

N

o
¥
-';l
&
-

-

¢
n
o
FLS
™
'\
P
o
¥
*4
hY
X

J
1
<
‘:
\
3
"q
.

t
!

o--
1
T
-
4,
& nn
.
»’s
Pt
™
ant
L
v
v
'-
e
-
-
-
A
r-.‘
(-~
i
.=t
.
L
L |
- l.-

.‘t‘.
i o
"3
als,
iR
 J
*
L}

- e
1!’
’ '\
‘g

N
v
e
% ote
]
b
‘-‘-
s
—
."-.
et
>
y
——
.‘l{o.'.
.
e
r
<«
3
L

3
e wa ¥

ﬁ..' ’“

‘.
5.’
-,
b
t( .‘.
LI
b e o
N
NS
(g Kl
o J—P
ot
-~
"
%
a
.t
**
.
. 0?'..0 .
»
i
(i
3 X
"
e
-.->-F
e
S
]
bod
S

T‘,
T
*

»
‘oo
"’

-l
v
Sm’
L
L

*y
w1

J{’#
»
'
oy
e

»
“r
|}
-'v‘-
9
1
N
[
P

P

"nata

’ L J
*a

2
v
o"® 4
‘.‘
oy
~
o'y
e )

]
v
Lt ol ]
=
"
i».
~
rea

|
L. |
ol
L









eI hot 93] 5]
€9l el /otl C S/ il

<y / .ll.«ﬁ.”, "

e /”m .,mwﬁm‘...rfiti ) "V N N\ .,..._... \ f#’z /




2080757

el €& %ﬁ_ ol 05! o _

Il.l S )’.’" ""‘.’

= ebl 7 on! Z_ 2

P /A 21914

hSI 11 el

l-. bt

.L
a

é\\
f V.‘

tcll

-
/‘.‘"“"”""“""‘

_
e L S —C— ————— A A bt —"

_
) —— e ————— T ——————— . - e p— ——es s 4 e, e
.l'lllllll'lllllllllll-
M """" . . WA, W W, WA W, W U, W W W A
%“‘
' o

>\
\S-..

““““ “\

b ——

S S




U
3 3 on oy
5 o
77
\ sy
A
\.u_..l
A
AR 7 Tl LT o
A2
2 R
4]
X




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	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 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - abstract drawing

