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(57) ABSTRACT

A new and distinct hop plant 1s described. The new cultivar
results out of selection from a population of seedlings
derived from deliberate crossing ‘Cascade’ (seed parent; not
patented) and tetraploid male selection 00.L123-168 (not
patented). The new cultivar, ‘NZHO063’, 1s characterised by

having cones which are late-season maturing and having
medium alpha acid content. The new cultivar 1s suitable for
beer flavouring.

4 Drawing Sheets
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Genus and species of plant claimed: Humulus lupulus L.
Variety denomination: ‘NZHO063".

BACKGROUND OF THE INVENTION

The new cultivar of hop, Humulus lupulus L., was created
in the course of a planned breeding program carried out at
Motueka, New Zealand. It was selected from a population of
seedlings derived from crossing ‘Cascade’ (seed parent; not
patented) and tetraploid male selection 00.L.123-168 (not
patented). The cross was carried out 1n January 2012. Seeds
of the cross were germinated and their seedlings were then
raised and planted 1n the field in the same location in
November 2012. The seedlings remained 1n the field for two
seasons (2012-13 and 2013-14) to allow for agronomic and
chemistry traits to be measured and/or assessed. The geno-
type, ‘NZHO063°, was 1dentified as having potential as a new
cultivar. During the 2014-15 season 1t was clonally propa-
gated using soit tip methods at Motueka, New Zealand. The
resulting plants were found to be true to type demonstrating
that the characteristics of the new cultivar ‘NZHO063” are
stable and transmitted without change through succeeding
generations.

SUMMARY OF THE INVENTION

A new and distinct hop plant i1s described herein. The
‘NZHO063’ cultivar 1s characterised by having cones which
are late-season maturing, and medium alpha acid content
which has significant levels of farnesene 1n its essential o1l
profile and a high humulene caryophyllene ratio. The new
cultivar 1s suitable for beer tflavouring.
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In 2014-13, *NZHO063” was clonally propagated using soft
t1ip methods at Motueka, New Zealand. The resulting plants
were found to be true to type demonstrating that the char-
acteristics of the new cultivar ‘NZHO063” are stable and

transmitted without change through succeeding generations.

In 2015 1t was decided to advance ‘NZHO063” due to 1ts
agronomic and chemistry properties for further testing
including brewing trials. Further plants were propagated and
a trial plot was planted in 2017-18. Brewing trials were
conducted 1n the 2017 to 2020 seasons.

‘NZHO063’ 1s maintained at Motueka, New Zealand, where
it has undergone observations for uniformity. All plants have
been found to be true to type, that 1s, no off types have been
observed. ‘NZHO063’ 1s distinguished from 1ts parent female
parent, ‘Cascade’ as ‘NZHO063" has late cone maturation
while ‘Cascade’ has a very early cone maturation. ‘NZHO063’
has medium length cones that are medium ovate 1n longi-
tudinal cross section while ‘Cascade’ has long cones that are
narrow ovate 1n longitudinal cross section. The pollen par-
ent, 00.1.123-168, 1s a male and thus does not produce cones.

Under New Zealand growing conditions ‘NZHO063” 1s
distinguished from varieties of common knowledge by the
following characteristics: When compared to ‘HORT3829’
(patented; U.S. Plant Pat. No. 23,985), ‘Wakatu™” (not
patented), ‘Dr Rudi’ (not patented) and ‘Hersbrucker Pure’
(not patented), ‘NZHO063” has cones that mature later. In
addition, ‘NZHO063’ typically has more open cones than
‘HORT?3829’, ‘Dr Rudi’ and ‘Hersbrucker Pure’. The den-
sity of the foliage of the side shoot from the middle third of
the plant of NZHO063 i1s medium while the foliage of
‘HORT3829” and ‘Cascade’ 1s of sparse density and the
toliage of Dr Rudi 1s dense. The main shoot of ‘NZH063’
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has weak anthocyanin coloration while ‘Wakatu™’ has
absent or very weak anthocyanin coloration. When com-
pared to ‘HORT3829’, ‘Whakatu™’, ‘Cascade’ and ‘Dr
Rudi’, which have an even distribution of laterals,
‘NZHO063” has a distribution of laterals predominately 1n the
top third.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying photographs show typical specimens
of the plant habit, cones, and leaves of the new cultivar as
depicted 1n colours as nearly true as 1s reasonably possible
to make the same 1n colour 1llustration of this character. The
plants shown in these photographs were six years old.

FIG. 1: ‘“NZHO063’ stipule.

FIG. 2: "NZHO063" cones.

FIG. 3: Upper and underside of ‘NZHO063” leaves.
FI1G. 4: ‘NZHO063” whole plant.

BOTANICAL DESCRIPTION

The following 1s a description of the new cultivar with
colour terminology 1n accordance with The Royal Horticul-
tural Society Colour Charts (R.H.S.C.C.) 2001 edition. The
specimens described were six years old and were grown at
Motueka, New Zealand. The observations were made over
the 2019-2021 seasons.

Plant form and vigour: Mature plants had a normal growth
type and produced a yield (averaging 2.28 tonnes/ha) of
late-season maturing cones. The shape of the plant tended
to be cylindrical to club shaped with the head being high
to very high volume. The main shoot of a one year old
plant had an average vine diameter half way up the vine
of 8.7 mm, and anthocyanin coloration was weak. Node
pubescence was weak. The average mnternode length was
246 mm.

Laterals: The attitude of the laterals was spreading. The side
shoots from the middle third of the plant were medium 1n
length, averaged 51.8 cm, and produced a medium num-
ber of cones, an average of 5.6 per node. The side shoots
from the top third of the plant were longer with an average
length of 54.8 cm and produced an average of 2.8 cones/
node. There was an average of 6.9 nodes per lateral 1n the
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middle third of the plant and an average of 6.3 nodes per
lateral 1n the upper third of the plant. Stipule pose 1s
upright and stipule colour 1s green 144C.

Leaves: The leaves were lobed with predominantly five
lobes. The medium sized, medium blistered leaves were
opposite with crenate margins. The average leal length
was 151 mm and average width was 166 mm. The upper
leat surface colour was Green, 137A with medium inten-
sity. Venation type 1s palmate and venation colour 1s
144A. Petioles have an average length of 85 mm, an
average width of 4 mm and the colour 1s near 60B.

Foliage density: The density of the foliage of the side shoot
from the middle third of the plant for NZH063 was
medium.

Cones: Were medium 1n size and medium-ovate 1n shape 1n
longitudinal section; 1n cross section they were square 1n
shape. The cone average length was 46.7 mm and average
width 21.9 mm. Bracts were medium-large 1n size, with
an average length of 21.1 mm and average width 13.6
mm, Green 1 colour, near 145C. The cones were open
and the bract apex was short 1n length. Bracteole had an
average length of 16.2 mm and average width of 10 mm.
The bracterole colour was 157B. Strigs were long, and
had an average length of 34.7 mm, with an average width
of 3.7 mm. The colour of the strig was Green, near 145B.

Physiological timing: Flowering commences mid-season 1n
Motueka, New Zealand around the 5-15 January. Harvest
1s late 1n the New Zealand season, commencing mid- to
late-March, under normal conditions.

Chemistry profile: ‘NZHO063” has undergone extensive
chemistry profile testing. NZHO063 has medium alpha acid
levels around 9%, low Beta acid levels around 4% and
cohumulone levels around 32%.

Use: Primarily flavouring and bittering ingredient for beer.

Pest and disease: ‘NZHO063” does not appear particularly
resistant or susceptible to any particular pests or diseases
known to aftlict Humulus lupulus.

Hardiness: The plant cold hardiness according to the Ameri-
can zone classification has not been determined.

The mnvention claimed 1s:
1. A new and distinct hop plant named ‘NZHO063", sub-
stantially as illustrated and described herein.

¥ ¥ # ¥ ¥



A A A

US PP33,944 P3

E N N

B A XN KX NN

Sheet 1 of 4

K IlI”I”I“I”H“H”H“H”H”ﬂ”ﬁ”ﬂxmﬂ
e IIIIHIIIIHII“I"I“IHI L

e i e N | =

Feb. 8, 2022

L

F b

L ]
L N

.
]

]
rh
L]
.

L L

A
r
[
]

X X
»
.‘b
L]

»

o i

rFr

L

o .
xxaaxxnr.xa.xxna

o

» ¥
r
.

o
Al
|
|
a
)
|
Al
AN
I-I
A

i
u
)
*I
W

2

M AR N N A
o e

E |
A
»

E)
X A

~ .PHHHHHHHHHHHHHIHIHIHIH At x N

HHFHHH”H“HHH”HHH”I“HIII x
] HHHHHHHHHHIIIHIHII -

<
o
> Hx?dx?lx?d"?l
H
A A
N

X
-]

L)

|

| 3 e
F ok

-,
MM N N NN

|
2

e e e e e e
)
|
iy,
|

i)
»

L
A
H:HHHH
FY
o,
-
E
E |
A N
EY
Al
Al
Al
Al
M_HM
A A
M_A
A
A A
M
HxHxHHHHHHHHI
4
E
Al

)
)
|
A_N_A A

)

xﬂ
Al

|

)

|

|

EY)

)
LTI
]
A A
|
M

e e i L L M X

ol
)

T
)
|
)
e
)
*
|

EE N B N N
-

S A M M MMM

-
o
H
|
A
Ml
x
?I'HH
H
FY
.

H
>
H!H
Ml
-
HHH
A

i

oyl i i

2l
I
|

M
)
]

)

™

P
A
A A

A e e
o A N A

A
e
A

v’;l
Mot
A
o
)
-

'?'

|
FY
Ml
H

Y
o
N

|

|
|

|

|

!

x

*

|

L
|
M_A
A
A
Il?l"?d"?lx?l
-
A
HHHHH:HHHHHHHHHHH
Al
HHHHP:HHHHHHHHH

EY

L
]
A
HHH-I-HI
AKX
M_A_
A

h_]
]
]
]
A
A N_A N
Ml
M_A X XM X
]
E NN N N N
]
|

"xxx’xrr
FHHH’H .
l_Al

A N
A A

Al AN A
AN

U.S. Patent

A N e e E XXX XXX
.”III BN XXX

oA

iy
AN AN E R
L) R R
A R e e e
PR e e e e X A
It e M FEREE A M N e Ly e o
SRR e e e e e i b e e & 1 w i o
. 1. lrl..r.T.r.r1 l- ' i ] i ll.Tl.Tl.r1l I.Trl.l.‘l.‘l.l.‘l-ll ] ..TT“ ‘“.'Ht’.ﬂ-"ﬂ""""'l' [ ] " -
I L R N O O

ror . - . or
L 1

o w111

-

MR

FF FF & & & & L ]
. . - F . . F F F B

-
"

r.r. 4
Dt N e W N

>

n

Ao KK N K MNAAAAN NN

& A A o
X

'
L L
MM

-

L N
Iﬂl.
N A
]

+ & b & X
M_
X,

L]

A

A EAAAAANANNN
HKHHHKFHHHHHHHHHHHHH

lﬂllll!l
~
I
]

e s e e s ek kxR

N

.
L
H

»

L]
L
- F
)
-l"uu
|
- |
i

.
v w a

I

[
P,
F
™

L]
L i-lk :"'

iy L LB g
A_N

:I:I -H-

ki) .

e e

i

P,

Pl

N
nn
xA
X
X

)
|
4
.

i

o

N
A
.
FY

e
o A A A A A
A A a w Al a a A

a
i
iy
A
o

>

EY
E |
>,
W
M_A N X

EY
-

M

A A a ¥ oM A

EY
-
>

XXX KR REREREERXERX R
XX XXX EXEREXRERXEX XX NN

o
i T
x X xxnxn__.nanaa_.._annaa“n"n“a”n“n"nnxnxmxx .
AR A A A M A A M

e
XX
F
)

A
M

)
e
i)

)

x
)

)

EY
A
A
Mo
X
x
X

Al
.
Al
H"?l
|
X
-
Al
-
-

E

_M
A
e

oo Sl HHHIHHHH E

AN E MW NN NN
AKX N MK

|
Al

EY

Al

Al

Al
"I

X
M M M A AR M M N A

Al
|
Al
|
|
Al
.!H

M NN N

E |
2

L
R e A
A aa w a

|
A
Ml
|
b

Al
M
M

M
"

.
-

o




US PP33,944 P3

a g ak
LI

-
x

xxx”:u >

R T e
RKERNERRERERERSZ X
. Hlllﬂlﬂﬂﬂlllﬂlﬂlﬂ K IIHIIHH

A e
R
i
|

L

| N ]

o
et

- L] AN
waa  EE =
FERE RN XX F KE_KERN
XX RN X E i EXERNE
FERERENREX R | . Iﬂ!ﬁlﬂﬂ!ﬂﬂlﬂlﬂlﬂlﬂlﬂ

T / nnxxarnnnaaaaanjnnn
XM ERNYXEEXENER
x

P AN M |

e E R EXXENXEXEMNEER

E XXX ERKEXNEST A XX KX M K
X XEXEEX XX XXX x HIHIHIHHJ!?HHII x

-:-I-I.I:I
A

x_A X

III”HHH”HH ] " “H”H”HHHHH”HHH“H”H"I"I"IHHII"I

KM X A X KX XN NNEREEREETRERER

A M NN MK RN NERNMEERLEERERETR

L N A EEXXEELXNAXXRERENLREESXE NN
[ e A e B A A JE JE A APE N N N N R R X NN

- L E X R N N X XXX XEXENNEREXIREXEERELSRENR
L] s R M KM KK RN ETAELEXEEEIELTRELTRERELRE
L] l'ﬂunﬂﬂun!ﬂ I M X XN XEXEXERERETRETHR lllll
" IIHHI!HHH!HHH.HHH . HHH . HHI x_x B IIHHHIIHHIIHIIIHIHI Ill IIIHI
; e o HHHHHHﬂlﬂlﬂlﬂlﬂ!ﬂﬂ!ﬂﬂﬂlﬂlﬂlﬂl Ihlﬂ A
IIFHHEHHHIIH | IIII.HHHHHH

la"n“n“xﬂn“u"a" “ "a"n“n" x
XAEXXXERXR XXX
R e  a

Hax:aaaxnxmxnxxx A

e

_”.r. HH A .H.H
A A
) .

ol i o AR x
o ; ; L R g A

>

£
-
A
MM A A N MR M
]

F
N
A

*
E Y
WX

EY
N

A A M R
”xr.xr.ur.nr.xr.xaxnnn

Ill ;
I%HHHHFFPF

W R R R A A A R A .
ol - AN
el ! ’ A A ALK e 3 ; o e e
o i ; e L s - “ ; TR A A R R e R R R N X
r L] L "

. l-l-llr

& L]

s

- -

A
m
e
.I

FY
|
A

o
!

A
2
“a

)
|

n
|

EY)

)
i

)

E A X X XX KN
XM X o x n u g
X2 X FE R X E

Hd
FY
|

.HHHH"I-I.-

™

AN A AN K K N M A A A
-
>,
h_]

e
oA
i
|

o
M

]
o

Hxnr.urﬂv A . : ; - A " l""n"v_”nnxnnunnnnn"nuaana Sl v.xr.umr.anxnxnnnannanaaanaanjnxn“a
XA ; | ; rEE YRR R RN "
A . ; X N W A K AR R

AR A ;
NP N X ; ! A -ll-__..-lnnll PR __ O ; AL B R
I ; ! ; ; ; e y XA

e
e o ; Moy Rkl u "a"-a-"a"-ma" ~ o PRyl
i ’ i ol A i F ’ e e A A R e o

P A A
N
b ]
L, 3 L R R M XK NN N N A A AR ERRXRE N B X M NN NN NN L
LA s LA R X XA ALEREESRS LN ALXN ] L EXRELXEESXNERSXEIEMNMANANMNANNN s KA XTERSEERE
I A AN KN IIIHHHHHHHHHI IIIHI RN R NN N AR A A AR i Ilﬂlﬂllﬂll

A
IHHHHHHEHHI ] HHHH\!II KERERER
b X H

Sheet 2 of 4

k. HHHHI! F

b

g MK N JERE XN NN N
r a .

)
|
)
E |
i!-?!il?l?!il

>,
]
i
A

H
F A
H
)
Al

2
A

M

X
i

i)
e g

] A )

A

-5
2

E
E
i

n
4
Y
L
o
™
)
]

)
-]

-5
e

A
™
™

|
EY
W
FY
H"HH
A
A A
|
M

]
gy
H-?!F

o
H
H-H
?!_HH

N
Ml
]

raata / _Hv“ux“n"u"l"n“n"l“nxn“lnnl
ll.. ;rrxanaxxxl-l:_xlv”

L~
FY
b
Y
Al A

]
X EXERERERNNRFRDN X
Hﬂxﬂﬂﬂﬂﬂxﬂllllllﬂﬂlﬂxxﬂl"
EAXEXEXERERENNEXRETR
oo KRN KN TR
XA EXEXEEXRENNEEELR
L x ]
L X X XA X AKX XN o
Eol
E R N M RN NN
. K
I"IH. .HHHHHHHHHHHHHHHIHHHF o,

Y
FY
)

o
AP A A

xxrv_r

e ERRRERXERXX,
: anaaaaaaunxxxnanr.x

A .”x“xﬂx“nux“x“xn

ol

M A M M MM

>,

)

o
X,
*
A
m_m
A
x
i
i
A
AL
o
i
A
i
i
i
i

X e T e A R A A
e e o e R R e ®_x i
A XA XX A EE XX LA XN EEE R

e e P P e R A A A A e A M e e MR A A A

e e T e e nnnun:annaa X R a“

)
|
L,

&+
E N
2
&
‘2
F
Al
‘e
‘2
e
LS |
A
A

o
o
e o e
X
|
A
n
i |
.

A

X

.

o

.

i, i |

"

X x N

o
WA NN

lh
A

N

Hﬂl
Iﬂﬂﬂﬁﬂlﬂﬂ"ﬂ"‘"ﬂl

EY

E
-

F
F
-
H
J-"-
Ml
Al
X M_m
E |

|
l:H.
A
i i
o

|
Al

E |

MM

|

E N ]
]

o A
FY

lxﬂxﬂ:ﬂ o

A
oty
HHHHHH HHH KB
HHHHHHHHH. .HHHHHHHHIII ;
E HA XX R E
HHIIHU. ; E HHHHHHH ]

"
Al
Al
Al
Al
H
Al
Al
L,
)

Mo X AN A
£
~

MM A AN K
I.lnlﬂi! N
|
X
|
H:H
F!x?l
-

A

A_N_A M M

::Ra'”i
EY

A
]
]
M
]
]
b

EY
-
Al
A A
Al
A A
Ml
M_al
Al
M_A
F
?!H
H
E
AN
Ml
E
Ml

A I
|
x
]
.

AN
F
Al A A
W M
F N
A A

I.hll

Al
s A
Al
Al
|
Al_A
i
||
H
F
Al
I |
A

W,

|

|

Al

|
o R
a_x A

Al

-

L ]

>

o)
2 A

iy

R
i |

» %

.

o
xR n"u"uan" luv.unxnxuuuxnnuxnunx"
T lnv_r”xr”xﬂxxmn o

H H Hnnnn e e o o e
nnnnxnax.v

xx
..

F ]
xxgxg’ k]
N N M
o
Ea

s

F
A
o)
X

I ”H”x”x”HH!HEHHHHH!”H”HHRHHHH u
RN P P P BB B i 2 B M A
P T e B TP D P T

Al
A
iy
k!
k]
: .H?d .?! F
»

o
N
Al
N
F
E |
Ml
F
]
AR N
.
L3

X EXEXEE N XN ]
N XX KN

M A
o,
A

i i e i
AN
A
IIHFHHH
el

o

F
LI

N

.
X,

]
]

H
b
M A A
|
xilﬂlﬂlﬂ
"r::r
x "'
'F"H!Hi\!?‘!?ll

-
e
o

]

Hxil!xﬂ Al

Hxii! >
-

E K XM N NXEX
IHIIIHHHHHH!HH aE
E

“x”nna“a”nux”xuxun
L I

|
i
X
]
|
L e ]
LI
PLILC

-
i

b

. o L k L
. IHHIIHHHJHJHHHHH H HI Hﬂﬂﬂxﬂﬂﬂlﬂxﬂv.v.

¢
o
|
"I
|
M A
AN A
oA
F
Al
A
|
-]
A
£ g

A A A N N AN
i i i i

|
n_n
|
|

X

X
i)

| ] |
s
XN NEEER
FEE N KENENNE XX
IIIHIIIIIIIHIHH
X

Al
|
E |
o
‘e
o,

)
ol
v““ N i i
x
xR m R A

]
E
]
) ey’ ]
] nxn“nanx T
)
XX X
2 ! A .
e e e A ’ / : k A iy ; ; Ll
X
x
x

R xR KN N KA KX ER - il ; X ; L
ﬂﬂnnnnn:mrjxnnnx X A A K A wx
o wx ; Al ; AN ; L oy g g o X A a w ww
X xR e

ol A A
F!HHHHHHH
Al
Al

£
|
A

A AXAREXEXEXXNETHN .
HHHHHHHH Hﬂﬂﬂ!ﬂﬂﬂﬂﬂ!ﬂﬂlﬂ HHHHHHHHHH N M

, x x
x K E b 4 . " H
- lﬁ!l!#.ﬂ!!lﬂ!
™ . ] . I
. ]
x x. A X REREREE N X
] .
. x

o
-]
HHHHHHHHH":":HI.H.IH
o A
it

Feb. 8, 2022

|
|
oA
|

Al

E I

|
IHHHIIHHH

A

i

i

Lol A

. .___nn”xﬂan e
. . A

EPUIERL IR e o

U.S. Patent



US PP33,944 P3

RN ) ¥ "

.-.i..-_.__..-_.-..-...__.-..._..-..._. ax ...-.....t....li.t.._..-...l.....-.i..-..__.
FFForF For ok F r

. X X
. - .
L
P -“.. 1- "-“-"'"l ..“
L R E R
o Illllllllllll ' x T ' '
Wt lﬂlllﬂlllﬂlﬂl e HHH HHHHHH R Vo '
. T " ER R R R T X X A N X A BT . . . .
ot R X e P o o o e e e R T et :
R n....nn..“n"n“a"a“n"n“anxnnnn“n"a “__.“a“n"n“n“n“nuanaaaaannaa ._H..“a“nnar.___ . ' .HxHxHx“xnannx”nnxnxnxmr“xnxu L ..
S e R R R R R ' L XA RN o S s e e .
L ) o o R R X R I . .
' T R A R R e D o R R R R R R X R . . ST ; S . v e 2
R S an..“n"n"n"..“l“x“n“a“a"a“a"n“a"n“n“n“n“a ' » __.H:Hﬂﬂ:ﬂﬂﬂiﬂ:ﬂ:ﬂﬂﬂlﬂ:ﬂﬂﬂﬂ s - 5 nn“__.“..HaHa“annnnnn“n“nﬂn“n“nna“a“ oo v.rr.rrvnxllaa : T e “arnrxnr”nnxﬂr“rwxrxxxrr gy i | .qHr.”xHx”xHxHx”x”xHx”x”xnr“nwx”n”xnx”xnnnxnna L . . . a..__.".."l"__.".."n“__.“a“n“nnann"a“xnxna“n“nnan i oot
NN ke R R R R E R KRR XK r o « o L P T o ! A A PN R AR R R R KRR o
e e e ol R = A ’ T T I S A A A i e e g .
L R R R R e e R R R T e RN A e g e e W Al i e L .
T e RERERREARTREREERRRTXR N o v A VT A F A A e T I
' e R R R K R AR R R L o S T Y Y Yl e iy W o o a a R e A e R e e x x S L
' . . R R R R R X Ry UM U A R N I N e S A N R R Al A K ma a a  IIEEEEE r E R A E R R E R R e R R R K o .
oo T EERRREERRERERERRERRERRER PO al EE A A AL AR A AR A A A NI A A LN L
LT ' L . U I A ) 0 I s e TR A A A O 0 i . R X R R R R R K xR K .
' R R R R R R xR xR S L NN R L. FYRE e A A T .
' e w0 A v A A P A Al - IR EERRREREEERRERRERRE X KR X X A
ot o e T L T T i T e s T Ve YN e Y AR A M e e e e e e e IR o .
LR i o A TR T e e e e e o o A A PO A ol A I . o '
R xR KR raannannanxnﬁa P AP I e o A e e i A L A R R R A AR R A
"R R R X R - Pl I o x ox u x o A A A e o .
B R R R R L P 0 X e e K O O B e e e R e R R R R R R R R R R R
xR R R L x e e e e o xrxul“xxnxrxrrnnrxxxnxxxnxanlanaaannanaanaan R AN R P R R K K KK K K R g KK R M) e MR ERE T AR R AR R KRR R X
xR R R e : x O I Y A N e x e E R R R R T R R KRR K .
R R A ! X A oo a e a o o ae e > / R R R R R R R R R KA A KR A KR xR .
N A N P s N T .
R R R R R W R KK YA X »Y L laxxxnaaaaa:aa:ann
R E R KRR E B A KA A xrrrrrranrrrrrrﬂrrrr EaPo xR K KA AR XN
R R R R A R A K KK FYRE A A o i ’ R xR L .
o EVRE o o R .
. Lo AR L A A A A A AL R A A A A AR R R KR KRR a LT
L 0 A o A A A X E R X R X R e,
4 L “ EV Tl A o r.r.xru. R T
. L ! ¥ NP K R A A KR KA KK R KA X T AR LT
L x ol e e e R e e e A e O D .
R R R A R e xVa A I e XM EXREREREZTRERE . . .
' nnannnuxxvxxnnnﬂuaxax / Y X R B o o o o o e A A A A A A AR ; s O T
I i x X FE . T
L A A 1 1 F A F F | [ . .
) “a“nHn"n"n"l“nHx”xHxHﬂﬂﬂﬂﬂﬂﬂﬂ#ﬂpﬂilﬂﬂﬂﬂﬁﬂﬂ#ﬂ ”nu”nxn"n“n“ann P e e e e, Hr”s.”r”r”n”rux”a KoK Hnr. AT A A AT
R R o e o . e e e X ; .
I x o " .
x R "
0 X xR X XA XA X x X [
o) ! O "R X
X x Y O o .
' "X X X R "R ' .
® R x Y o ol = .
x ﬁx X x e e e X '
XX X X xR AKX X xx xR
SR YN O ' 2
O ) e i .
xR XK p A X K .
R X R i
3 a R Mol . x X xm
XA ol ol R xR v
" A W R xR X o xR .
N F ol S R o .
T e e v.xxxr.rxrrrrxxrnu l.____. o ad ne o o o  a a axr I N
TR A L R A B e v e e ol o o e oo o e I u__.v e W e .
X AR - i xR R R O T T
O N X e R e A A A O B )
t "R R A A A A A A A K Pl A N, ol .
0 X K A K A R K i RO A I A o I - O .
X R X . T A A xRN R R e e e A K K e v.nv.xv.r....nxx:xnraa
XX R A L X AR R AR I - A .
"o R N . O Xk R R R 2 o o R e e K R K N I Il i i, .
e ol T o T WA NN TN N e A K K e 2 e 2 . .
. "R AR KK o po e vrxxnxnnaxnxnna ! X .
L . A o . R ; A n . .
L R XA RN R o o e e e / e m . .
KRR X A 0 o a X ! : w w v w P
"R R R N O > w L R R o
e R R X R R e R R A N I VMY, 0 lnn e
. R KR K o XA R KK XA A K o T = T
"X R X o e i I, L o r r . .
"R R R e X N R R R e o I A R R
h KX E R TR nnlnannnlnnnnalanlnaxrr XA AT X X NP A T e A EREREEENRXER "W e
R e R R L .t T x 3 O WL R R T R R R S
R R R R e R R R R X . X xnxxrnrrranxanarr REXERERERERRERR .
R R e R R e e P X Pl i KR EREERERRRE
ol ™o K R X R X R R RO R R xR . : . PO, A R N
L R AR E R R R R R St . . ! ! . . . U
ERERERERE L x A EE R A ARAEERERXREREXRERX / / KA A A B X
R ] W, . . . . ’ ’ : . . S Flg e
S R B e R R e R R R R R R VA U N A
. R E R K MM ke E R R R R R AR R R AR R O i
e R N R R R X R R R R R . ’ . . o
L . e . . . . ! / / . . . . . A )
e E ER XXX LR TR AR / / / o xR R
o L . . S, . ’ ’ ’ . . L L . o R
R N EREXREXREEREEE TR E ] X
. R r o ! o e
wx e Bl e e e R R e o e o e e A 0
SN n ' R R R R R e I R . S St . T
T Tt AL AR R xR E R R N o el r . . TN o R R
' P xR R T ' F ' . . . . ' o A
O . I ' ' LT T T T T T T v e N
. . N A X e R R v AR
et YN I A I S T e S xR AR K R
RN R R R e R R AR A
. NN A AR X R R A AR
N A
o e o
. AN o
NI I,
O o e e K A
| ]
I A ] nxaxxxaaaalaa:x
o .
" o N
' .*Hx.'
1-.HH1

Feb. 8, 2022

L

U.S. Patent



US PP33,944 P3

Sheet 4 of 4

Feb. 8, 2022

U.S. Patent

1

HHHHHHHHI.HFH?HIHHH?.—..H L]
E

A,

N,

N

B

A

»
-~
MK

A A I

AN M A K K MR XA

A,

o e

E

Y
-
.

E o ]

A A N s X m]

H”H!EH!H L

A A A )

F O

I i e )

E i

e a

LN

L

A
MM
A

A
]

ot
o,
x

Al
M~

K
L.
2

e
X

E i

A
.

Al
2

M
|
]

|
Al
|
a:

i, |
A
L
?lvl?l

AN

]

L

A
i A i
g e R X

LR R LN



	Front Page
	Specification
	Claims
	Drawings

