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Abstract:

A reinforcing restraint channel that is inserted in and clipped to a terracotta/ceramic panel, improves
mechanical safety of the terracotta/ceramic facade in case of catastrophic failure such as severe
breaking, cracking, or penetration that would normally result in large chunks of terracotta/ceramic
falling off the fagade, and posing a severe safety risk. Disengagement and falling of
terracotta/ceramic chunks from the fagade is minimized when the reinforcing restraint channel is
inserted into core holes in the terracotta/ceramic panels forming the fagade. A clip is also provided to
secure the reinforcing restraint channel in place with the terracotta/ceramic panel.
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REINFORCEMENT RESTRAINT MECHANISM FOR A FACADE PANEL

Background of the Invention

The present invention is directed to improving supplemental reinforcing and
restraint of extruded terracotta/ceramic rainscreen panels where deemed necessary
due to building design and/or code requirements. More particularly, the present
invention improves reinforcement restraint of terracotta/ceramic panels against
breakage and/or disengagement in a simple, facilitated and effective manner, minimizes
damage and/or falling pieces of terracotta/ceramic panel(s) that are damaged as a
result of an impact by another object or other cause for damage to the installed

terracotta/ceramic panel(s).

Terracotta/ceramic panels used as a rainscreen building fagade system are
manufactured with a series of core holes. However, terracotta/ceramic, as many
building fagade materials, can be prone to damage upon impact by objects (flying
and/or suspended, etc.) such as window washing equipment, construction equipment or
other foreign objects). In the event of a strong impact, the terracotta/ceramic fagade
panels may experience catastrophic breakageffailure, resulting in the possibility of

pieces of the broken terracottal/ceramic panel falling from the building structure.

U.S. Pat. No. 7,726,083 to Wagner is directed to, among other features,

improving hanging of extruded terracotta/ceramic fagade on underlying support
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structure, and facilitating removal should any of the facade panels be damaged.
However, the problem of catastrophic failure and breakage of such terracotta/ceramic

facade panels still remain.

It has now been found, however, such terracotta/ceramic panels can be easily
reinforced against breakage and catastrophic failure, in simple, uncomplicated manner,

and remain easily removed and replaced should it be necessary.

Summary of the Invention

Accordingly, it is an object of the invention to improve safety and durability of

terracotta/ceramic fagade against undue breakage and separation.

It is a more detailed object of the invention to facilitate additional restraint and

reinforcing of terracotta/ceramic fagade panels in smooth and uncomplicated manner.

It is also an object of the present invention to conserve material and energy in

reinforcing and restraint of terracotta/ceramic facade panels against breakage.
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These and other objects are attained by the present invention which is directed to
a reinforcement restraint channel for a terracotta/ceramic panel, substantially in the
shape of a multifaceted C or U and configured to snugly fit within and extend along a
core hole in a terracotta/ceramic panel and reinforce the same. The reinforcement
restraint channel is sufficiently strong and durable to prevent separation and falling of
pieces of the terracotta/ceramic panel in event of catastrophic breakage, cracking or
penetration. The reinforcement restraint channel is made from metal, preferably
aluminum, or another composite material which is both sufficiently lightweight to easily
handle and at the same time, effectively reinforces the terracotta/ceramic panel when
inserted in the core hole. A single or several reinforcement restraint channels each
snugly fit within and extend along a respective core hole(s) in the terracotta/ceramic

panel.

A resilient compression spring-like clip retains each reinforcing restraint channel
within the respective core hole(s), and is made of resilient material, preferably stainless
steel, aluminum or other composite material. The clip is formed into two components, a
first component having two sides joined at an acute angle with respect to one another,
forming a V-shaped compression spring, and a second component in a C or U shape
and fitting within and seating against inner sides of the C or U-shaped reinforcement

restraint channel, when installed therein.

CA 03152242 2022-3-23
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The present invention effectively buttresses the reinforced terracotta/ceramic
panel against undue breakage and/or restrains broken segments of the panel upon
catastrophic impact by foreign objects, and is both easy to install and remove, if

necessary.

Brief Description of the Drawings

The present invention will be described in greater detail with reference to the

accompanying drawings, in which

Fig. 1 illustrates a perspective view of the C-shaped or U-shaped reinforcing

restraint channel of the present invention;

Fig. 2 illustrates a side elevational view of the C-shaped or U-shaped reinforcing

restraint channel (the opposite side elevational view being a mirror image thereof);

Fig. 3 illustrates a front elevational view of the C-shaped or U-shaped reinforcing

restraint channel;

Fig. 4 illustrates a rear elevational view of the C-shaped or U-shaped reinforcing

restraint panel;

Fig. 5 illustrates a top plan view of the C-shaped or U-shaped reinforcing restraint

panel (the bottom plan view being a mirror image thereof);
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Fig. 6 illustrates a perspective view of a first embodiment of the clip for securing
the C-shaped or U-shaped reinforcing channel of the present invention in a
terracotta/ceramic panel, in which the two separate components forming the clip are

integral,

Fig. 7 illustrates a side elevational view of the components forming the clip (the

opposite side elevational view being a mirror image thereof),

Fig. 8 illustrates a front elevational view of the components forming the clip

supporting the reinforcing restraint channel;

Fig. 9 illustrates an unfolded plan view of the components forming the clip prior to

bending and folding the components with respect to cne another;

Fig. 10 illustrates a perspective view of a variant of the clip for securing the C-
shaped or U-shaped reinforcing restraint channel of the present invention in a

terracotta/ceramic panel;

Fig. 11 illustrates a side elevational view of this variant of the clip supporting the
reinforcing restraint channel (the opposite side elevational view being a mirror image

thereof);

Fig. 12 illustrates a front elevational view of this variant of the clip supporting the

reinforcing restraint channel;

Fig. 13 illustrates an unfolded plan view of this variant of the clip prior to bending

and folding the components with respect to one another;
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Fig. 14 schematically illustrates inserting the combination of the C-shaped or U-
shaped reinforcing restraint channel and the clip coupled thereto, into a vertically-

oriented terracotta/ceramic panel;

Fig. 15 schematically illustrates securing the clip on an outer surface of the

vertically-oriented terracotta/ceramic panel,

Fig. 16 schematically illustrates the secured reinforcing restraint channel in the

horizontally-oriented terracotta/ceramic panel;

Fig. 17 schematically illustrates inserting the combination of the C-shaped or U-
shaped reinforcing restraint channel and the clip coupled thereto, into the horizontally-

oriented terracotta/ceramic panel;

Fig. 18 illustrates an alternative orientation of coupling the clip to the reinforcing

restraint channel for securing to the terracotta/ceramic panel;

Fig. 19 illustrates a perspective view of an alternative manner of securing the

reinforcing restraint panel to the outside of a vertically-oriented terracotta/ceramic panel;

Fig. 20 illustrates a top plan view of the securing illustrated in Fig. 19;

Fig. 21 illustrates a right side elevational view of the securing illustrated in Figs.
19 and 20, and with an enlarged portion explicitly illustrating coupling the reinforcing

restraint channel to the vertically-oriented terracotta/ceramic panel by the clip;

Fig. 22 illustrates a perspective view of a retaining clip for securing the top of the

vertically-oriented terracotta/ceramic panel to a wall structure;
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Fig. 23 illustrates a side elevational view of the retaining clip illustrated in Fig. 22;

Fig. 24 illustrates a perspective view of a retaining clip for securing separate,

vertically-oriented terracotta/ceramic panels to one another and to the wall structure;
Fig. 25 illustrates a side elevational view of the retaining clip illustrated in Fig. 24;

Fig. 26 illustrates a perspective view of a retaining clip for securing the bottom of

a vertically-oriented terracotta/ceramic panel to a wall structure;
Fig. 27 illustrates a side elevational view of the retaining clip illustrated in Fig. 26;

Fig. 28 illustrates a perspective view of coupling vertically-oriented reinforcing

restraint channels on top of one another with the retaining clips illustrated in Figs. 22-27;
Fig. 29 illustrates a side elevational view of the coupling illustrated in Fig. 28;

Fig. 30 illustrates a perspective view of coupling vertically-oriented reinforcing
restraint channels to one another within the vertically-oriented terracotta/ceramic panels

and with the retaining clips illustrated in Figs. 22-27;
Fig. 31 illustrates a side elevational view of Fig. 30;
Fig. 32 illustrates a top plan view of Figs. 31 and 32,

Fig. 33 illustrates a perspective view of securing the reinforcing restraint panel

within a vertically-oriented terracotta/ceramic panel by the clip;

Fig. 34 illustrates a top plan view of the securing illustrated in Fig. 33;
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Fig. 35 illustrates a right side elevational view of the securing illustrated in Figs.
33 and 34, and with an enlarged portion explicitly illustrating coupling the reinforcing

restraint channel to the vertically-oriented terracotta/ceramic panel by the clip;

Fig. 36 illustrates a perspective view of a further alternative embodiment of a clip

for securing the reinforcing restraint channel,

Fig. 37 illustrates a side elevational view of Fig. 36;

Fig. 38 illustrates a perspective view of coupling vertically-oriented reinforcing
restraint channels on top of one another with the clip illustrated in Figs. 36 and 37 and

with the retaining clips of Figs. 22-27,;

Fig. 39 illustrates a side elevational view of Fig. 38;

Fig. 40 illustrates a perspective view of coupling vertically-oriented reinforcing
restraint channels to one another within the vertically-oriented terracotta/ceramic panels

and with the clip illustrated in Figs. 38 and 39 and retaining clips of Figs. 22-27,

Fig. 41 illustrates a side elevational view of Fig. 40;

Fig. 42 illustrates a top plan view of Figs. 41 and 42;

Fig. 43 illustrates a perspective view of a further alternative embodiment of a clip

for securing to the reinforcing restraint channel;

Fig. 44 illustrates a side elevational view of the clip illustrated in Fig. 43;

Fig. 45 illustrates a perspective view of a vertically-oriented reinforcing restraint

channel secured to the clips illustrated in Figs. 43, 44 and Figs. 26 and 27,

3
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Fig. 46 illustrates a side elevational view of Fig. 45;

Fig. 47 illustrates a perspective view of a hollow, rectangular parallelepiped

reinforcing restraint channel situated on a bottom clip;

Fig. 48 illustrates a perspective view of a tubular, cylindrically-shaped reinforcing

restraint channel situated on a bottom clip;

Fig. 49 illustrates a top plan view of the reinforcing restraint channel of Fig. 48;

Fig. 50 illustrates a side elevational view of the reinforcing restraint channel of

Figs. 47;

Fig. 51 illustrates a top plan view of the reinforcing restraint channel of Figs. 47

and 50; and

Fig. 52 illustrates a side elevational view of the reinforcing restraint channel of

Figs. 47, 50 and 51.

Description of the Preferred Embodiments

As illustrated in the accompanying drawings, notably Figs. 1-5, the reinforcing
restraint channel 1 of the present invention is substantially in the shape ofaCor U, i.e.,
is three-sided, with a fourth side being open as illustrated. Adjacent sides of the
reinforcing restraint channel meet at sharp angles, forming a multifaceted C or U shape.

Tips of the muiltifaceted C or U point to each other along the open side of the channel 1,

9
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as illustrated. Thus, the reinforcing restraint channel 1 snugly fits within and extends
along a core hole in the terracotta/ceramic panel upon insertion and reinforces the
terracotta/ceramic panel. The reinforcing restraint channel 1 can also be a closed

square or rectangle, or a round shape.

More particularly, the reinforcement restraint channel 1 is sufficiently strong and
durable to prevent separation and falling of pieces of the terracotta/ceramic panel
should breaking, cracking or penetration occur, e.g., upcn traumatic or catastrophic
impact. In this regard, the reinforcement restraint channel 1 is made from metal,
preferably aluminum, stainless steel or other composite material. Several such
reinforcement restraint channels 1 each snugly fit within and extend along a respective
core hole, upon insertion into the terracotta/ceramic panel. The reinforcing restraint
channel 1 is held in place within the respective core hole by being coupled 1o a resilient
clip 2, and is securely held in place in either horizontally-oriented or vertically oriented

terracotta/ceramic panels.

For example, Figs. 6-9 illustrate a clip 2 provided with a drainage hole 21 and
designed to be coupled to and retain the reinforcing restraint channel 1 in place in a
vertically-oriented terracotta/ceramic panel. The clip 2 is made of resilient material,
preferably stainless steel or other composite material, and comprises two components,
a first component having two sides 3,4 joined at an acute angle with respect to one

another, forming a V-shaped compression spring, and a second component 5 ina C or

10
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U shape and configured to fit within and seat against inner sides of the C or U-shaped
reinforcement restraint channel 1. As shown in the drawings, an end of the first

component of the clip 2 has a tail 6 bent toward the other side of the clip 2.

The first V-shaped resilient component of the clip 2 is designed to retain the
second C or U-shaped component 5 of the clip within the reinforcing restraint channel 1,
and in turn, secure the reinforcement restraint channel 1 in place within a core hole of a
vertically-oriented terracotta/ceramic panel. As shown in Figs. 10-13, the variant of the
first component of the clip 7 is essentially of the same construction as the first
component of the clip 2 shown in Figs. 6-2, but omits a drainage hole and a tail at the
end of the first component of the clip 7 as illustrated (the second separate C or U-
shaped component of the clip is identical). The clip 7 is designed to secure the
reinforcement restraint channel 1 in a horizontally-oriented terracotta/ceramic panel

core hole.

Installation of the reinforcing restraint channel in the respective vertically or
horizontally-oriented terracotta/ceramic panel is shown in Figs. 14-17. More
particularly, as illustrated in Figs. 14 and 15, the second component 5 the resilient clip 2
is inserted into the reinforcing restraint channel 1, and then the reinforcing restraint
channel 1 is slid into the appropriate core hole in the terracotta/ceramic panel 8. After
the reinforcing restraint channel 1 and accompanying second component 5 of the clip 2

are slid into the core hole a sufficient distance, e.g., as far as possible, then the tail 6 at

11
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the end of the first component of the resilient clip 2 snaps into the notch 9 along the
outer surface of the terracotta/ceramic panel 8 as illustrated in Fig. 15. The reinforcing
restraint channel 1 will then be securely held in place within the core hole of the

terracotta/ceramic panel 8 by the both components of the resilient clip 2.

Since the first component of the resilient clip 2 forms a compression spring, i.e.,
the sides 3,4 of the first component of the clip 2 are normally biased towards each other
around the V-shaped angle, the reinforcing restraint channel 1 can be removed from
within the core hole by simply biasing the side and tail 6 seated in the notch 9
outwardly, with the reinforcing restraint channel 1 and accompanying second

component 5 of the clip 2 then easily slid out from within the terracotta/ceramic panel 8.

In the embodiment illustrated in Figs. 16-18, the reinforcing restraint channel 1
and clip 7 are horizontally slid into the core hole of the terracotta/ceramic panel 8, with
the side of the first component of the resilient clip 7 omitting the tail simply resting
against the vertical side of the horizontally-oriented terracotta/ceramic panel 8. In this
arrangement of the horizontally-oriented terracotta/ceramic panel 8, there is no danger
of the reinforcing restraint channel 1 inadvertently sliding out of the respective core hole
due to gravity, so there is no need for a tail to be situated at the end of the first V-
shaped component of the clip 7, allowing for conserving material and manufacturing

effort and expenses in producing the clip. In this regard, the C-shaped or U-shaped

12
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reinforcing restraint channel can be oriented with the open side facing away from the

clip 7 as shown in Fig. 18.

As illustrated in Figs. 19-21, it is also possible to secure the reinforcing restraint
channel 1 to the exterior of the vertically-oriented terracotta/ceramic panel 8, with the
clip 2 at the bottom thereof. More particularly, it is also possible to vertically secure
reinforcing restraint channels 1 and terracotta/ceramic panels 8 on top of one ancther
as shown in Figs. 29 -31, with the retaining clips illustrated in Figs. 22-27 and designed
to couple the terracotta/ceramic panels 8 to one another and to a wall structure. The
lowermost clip 10 and uppermost clip 12 each have projections defining respective
notches 13 and 14 for receiving edges of the reinforcing restraint channel 1, while the
intermediate clip 11 is also provided with projections defining notches 15, 16 for
receiving edges of the respective reinforcing restraint channels 1. Secure coupling of
the reinforcing restraint panels 1 to one another within the vertically-oriented

terracotta/ceramic panels 1 is illustrated in Figs. 30-31.

Figs. 33-35 illustrate coupling of the reinforcing restraint panels 1 within the
respective vertically-criented terracotta/ceramic panels 8, in accordance with Figs. 14
and 15. Figs. 38 and 39 illustrate vertically coupling reinforcing restraint panels 1 on top
of one another with the unbent clips 2 and terracotta/ceramic panel retaining clips 10-12
respectively illustrated in Figs. 6-9 and 22-27, with Figs. 40-42 illustrating vertically

coupling of one terracotta/ceramic panel 8 on top of the other.

13
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Figs. 36 and 37 respectively illustrate views of the ¢lip 2 with tail 6 at one end,
and having different width of the second component 5 upon folding to accommodate a
reinforcing restraint channel 1 of different width. This clip 2 is easier to snap into place
in the assembly illustrated, e.g., in Figs. 38 and 39, where the C-shaped channel 1 is
secured in place with the clip 2 of Figs. 36 and 37 seating in the respective notches in

the retaining clips for the terracotta/ceramic panels shown in Figs. 22-27.

Another example of such clip 17 is shown in Figs. 43 and 44, where the second
component 5 is folded out of a wider side 4 of the first component, leaving a lateral tail
18 on either side thereof. The opposite side 3 of the first component also has a
narrower tail 19 bent out therefrom. As shown in Figs. 45 and 46, the second
component 5 is easily accommodated in a smaller, narrower reinforcing restraint
channel 1, while the tail 19 catches under ridge 20 in the lower clip 10 and a ridge in the
upper clip 12. The reinforcing replacement channel 1 can therefore be mounted, e.g., on
the exterior of the terracotta/ceramic panel 8 while the clip 17 is mounted inside the core

hole of the respective terracotta/ceramic panel 8.

While the various embodiments above illustrate the reinforcement restraint panel
in the shape of a C or U, Figs. 47 and 50-52 illustrate this reinforcing restraint channel
alternative in the shape of a closed rectangular parallelepiped, and Figs. 48 and 49
illustrate this reinforcing restraint channel in the shape of a cylindrical tube.

14
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The preceding description of the present invention is merely exemplary, and not

intended to limit the scope thereof in any way.
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What is claimed is:

1. A reinforcement restraint channel for a terracotta/ceramic panel, said channel
in substantially in the shape of a multifaceted C or U or a closed shape or a flat bar and
configured to fit within and extend alcng a core hole in a terracotta/ceramic panel and

reinforce the same.

2. The reinforcement restraint channel of claim 1, being of sufficient strength and
durability to prevent separation and falling of pieces of the terracotta/ceramic panel in

event of breaking, cracking or penetration.

3. The reinforcement restraint channel of claim 1, made from metal such as

aluminum or stainless steel, or other composite material.

4. The reinforcement restraint channel of claim 1, comprising several said
reinforcement restraint channels, each said channel arranged to fit within and extend

along a respective core hole in the terracotta/ceramic panel.

16
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5. The reinforcement restraint channel of claim 1, wherein adjacent sides of the

multifaceted C or U meet at sharp angles.

6. The combination of the reinforcement restraint channel of ¢laim 1, and a clip
for holding the reinforcement restraint channel in place within the respective core hole

upon insertion.

7. The combination of claim 6, wherein the clip is made of resilient material.

8. The combination of claim 7, wherein the clip is made of stainless steel,

aluminum or other composite material.

9. The combination of claim 7, wherein the clip comprises two separate
components integrally connected with one another, a first component composed of two
sides joined at an acute angle with respect to one another, forming a V-shaped
compression spring, and a second component in a C or U shape and configured to fold
or bend out from the first component, and fit within and seat against inner sides of the C

or U-shaped reinforcement restraint channel.

17
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10. The combination of claim 9, wherein one side of the first component of the

clip has a tail bent toward the other side of the first component of the clip.

11. A clip for securing a reinforcement restraint channel in a core hole of a
terracotta/ceramic panel, wherein the clip is made of resilient material and comprises
two separate components integrally connected, a first component composed of two
sides joined at an acute angle with respect to one another, forming a V-shaped
compression spring, and a second component in a C or U shape and foldable or

bendable out from the first component.

12. The clip of claim 11, wherein the clip is made of stainless steel, aluminum or

other composite material.

13. The clip of claim 11, wherein one side of the first component of the clip has a

tail bent toward the other side of the first component of the clip.

14. The combination of claim 6, additicnally comprising clips for securing the

terracotta/ceramic panels to one another, including

a clip for seating on top of a terracotta/ceramic panel,

a clip for seating on a bottom of a terracotta/ceramic panel, and

18
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a clip for interlocking adjacent terracotta/ceramic panels, wherein

each said clip comprises at least one notch for receiving an edge of a respective

reinforcing restraint channel.

15. A clip for securing a reinforcement restraint channel in a core hole of a

terracotta/ceramic panel, wherein

the clip is made of resilient material and comprises two separate components

integrally connected,

a first component composed of two sides joined at an acute angle with respect to

one another, forming a VV-shaped compression spring,

a second component in a C or U shape and foldable or bendable out from a

wider side the first component, leaving a lateral tail on either side thereof, and

the first component having a narrower tail bendable outwardly therefrom.

19

CA 03152242 2022-3-23



WO 2021/061740 PCT/US2020/052169
1117

|
|
|
i
P i
I — !
gj !
] i
|
;
|
|
E i
IR
FIG. 3 FIG. 5 FIG. 4 FIG. 2 FIG. 1

CA 03152242 2022-3-23

SUBSTITUTE SHEET (RULE 26)



WO 2021/061740 PCT/US2020:/052169
2/17

|

21

FI1G. 9
6
5
5 3 §
51
b
{0
%

FIG. 7 FI1G. 6 FiG. 8

CA 03152242 2022-3-23

SUBSTITUTE SHEET (RULE 26)



CA 03152242 2022-3-23

WO 2021/061740

FiG. 11

317

B

~J

9P
s %Qg
i g &
3 P
{ § ‘,;A““‘& li
¢ § o i
\ ol !
L |
_?; , \J\..»*" e § \;
% %g%“ % o A
i} %“% ] % d:s“@
atd \":z- - g 1.'-\‘?
Sl

PCT/US2020:/052169

FIG. 10

SUBSTITUTE SHEET (RULE 26)

FIG. 12



WO 2021/061740 PCT/US2020:/052169

417
8. 8
ix
A L 2
FIG. 14 FiG. 15

CA 03152242 2022-3-23

SUBSTITUTE SHEET (RULE 26)



PCT/US2020:/052169

WO 2021/061740

sNn7

DD

A2

P

[

FIG, 1

FIG. 16

SUBSTITUTE SHEET (RULE 26)

CA 03152242 2022-3-23



WO 2021/061740 PCT/US2020:/052169
6/17

CA 03152242 2022-3-23

SUBSTITUTE SHEET (RULE 26)



PCT/US2020:/052169

WO 2021/061740

M7

1¢ "DId

s peeasessssmany,
Pl Aoion,,,

g "o,
4

-
v

\
S

-
LS

e

0C DI

LRPRVE,

61 DId

CA 03152242 2022-3-23

SUBSTITUTE SHEET (RULE 26)



PCT/US2020:/052169

WO 2021/061740

8/17

T~

. -
; H
: I
k H
k 3
; :
o, i :
4
e,
ol
aye
,\., .._,.‘!f NM’“ .H VH TH
HEE L R
T
1 ',
H c‘..t\

01"

1.

e 157
H &4
1
i
nxv
ok o ﬁ.

7l -

¢l

) 91
m h& 5C DR

(]
%
i

/ ¢C Old

SUBSTITUTE SHEET (RULE 26)

CA 03152242 2022-3-23



WO 2021/061740 PCT/US2020:/052169
917

FIG. 28

P pE— Y A {{M\t\
SR 23 £ P L
s \Q\ £ L & _/( ﬁé‘ ;" \
& 4

\\‘ _;_115‘ &

E
17~

FI1G. 29

12
-~ 11
~10
E

T Lo e i e -
\ 1 \
A5 " ¥

CA 03152242 2022-3-23 SUBSTITUTE SHEET (RULE 26)



PCT/US2020:/052169

WO 2021/061740

10/17

01

-

Te 'Ok

e DI

i,

0¢ "OId

SUBSTITUTE SHEET (RULE 26)

CA 03152242 2022-3-23



PCT/US2020:/052169
11/17

WO 2021/061740

S€ DI [t

o
",

h\\t\ ” oo,

o ARSI AR ARR AR AN AR R RRRR AR Y

R XCNER

Tu s ssanmapasssnsan

JURRR——. Y

4
T, #
o, e, o™

tra,
P g e g O

SUBSTITUTE SHEET (RULE 26)

CA 03152242 2022-3-23



WO 2021/061740 PCT/US2020:/052169
12/17

w5,

o,
e
"Mﬁ;

Ay
g,
*‘h;f‘

s

2,
o

FI1G. 36

CA 03152242 2022-3-23 SUBSTITUTE SHEET (RULE 26)



PCT/US2020:/052169

WO 2021/061740

13/17

8¢ OId

1

01"

6¢ "DId

1

e

i1

sy 3

B ,\,,.}

R
L paraneanaananasasasnsnsmemss s
1

SUBSTITUTE SHEET (RULE 26)

CA 03152242 2022-3-23



WO 2021/061740 PCT/US2020:/052169
14/17

gﬂ ----------- ~

HEY

: o
e
R

H
B

NP PO ARG

{HNMF"”{M('Q

FI1G. 42

]
;

FIG. 41

FI1G. 40

CA 03152242 2022-3-23 SUBSTITUTE SHEET (RULE 26)



WO 2021/061740 PCT/US2020:/052169

15/17
[
o
2N
o
o
.
S § M
E -
O
A oo | |
é L ; [
0
P~
o

CA 03152242 2022-3-23 SUBSTITUTE SHEET (RULE 26)



WO 2021/061740

16/17

PCT/US2020:/052169

as

........

AR A 83 R ERRE

CA 03152242 2022-3-23

SUBSTITUTE SHEET (RULE 26)

Yongponcdy
P
%
H
3 i
1

i
L

FIG. 45

46

FIG,



WO 2021/061740

FIG. 51

FIG. 49

17/17

PCT/US2020:/052169

F1G. 48

CA 03152242 2022-3-23

SUBSTITUTE SHEET (RULE 26)

FIG. 47

FIG.

50

FIG.



oo o A a8 0 2 00 0105 0 0 9 0 PSS BB IS SIS S

T e i as ' a

. 18

1

| o



	Page 1 - COVER_PAGE
	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 - DESCRIPTION
	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 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - REPRESENTATIVE_DRAWING

