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Genus and species: Prunus salicina.
Variety denomination: ‘GW1°.

CROSS-REFERENCE TO RELATED
APPLICATIONS

None

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

None

BACKGROUND AND SUMMARY OF TH.
VARIETY

T

The new Japanese plum variety ‘GW1’ originated as a
chance seedling of the variety ‘Ruby Blood” plum (not
patented) discovered on the breeder’s property at Laaneco-
orie, Victoria, Australia 1n 2011. In June 2012, the dormant
seedling was replanted 1n the breeder’s orchard at Laaneco-
orie. The seedling was grown and maintained in the breed-
er’s orchard during the summers of 2012/13 to 2016/17
where the first fruit was seen on the seedling tree 1n late
March 20177. The tree was observed to produce very late-
maturing, large, sweet fruit with very dark skin and flesh.
‘GW1’ was first asexually propagated in 2017 by stick
grafting onto ‘H29C” rootstock (not patented), and has been
found to be stable and to retain its distinctive characteristics
over successive asexually propagated generations.

‘GW1’ has been compared to and can be distinguished
from parent variety ‘Ruby Blood” and related varieties

‘Suplumfifty” (U.S. Plant Pat. No. 27,327) and ‘Queen
Garnet’ (U.S. Plant Pat. No. 19,630). The fruit of ‘GW1’ 1s
larger, sweeter, and has markedly darker skin than that of

‘Ruby Blood.” The fruit of ‘GWI1’ ripens late- to very
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late-season, compared to medium- to late-season for ‘Queen
Garnet’ and ‘Suplumfifty.” ‘GW1” has been observed to
exhibit substantially higher levels of beta carotene, antho-
cyanins and antioxidants as compared to ‘Queen Garnet.’

The ‘GW1’ plum tree has been found to retain and exhibit
its distinctive characteristics through successive asexually
propagated generations.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs were obtained in Febru-
ary 2021 at Shepparton East, Victoria, Australia. The trees
depicted are 3 years old.

FI1G. 1 shows a branch, leaves, whole fruit, sectioned fruit
and stones of the ‘GW1’ variety;

FIG. 2 shows a fruit of the ‘GW1’ variety;

FIG. 3 shows leaves and fruit of the ‘GW1’ variety; and,

FIG. 4 shows a tree of the *GW1’ variety.

The colors shown 1n these photographs may vary with
lighting conditions. Color characteristics of the claimed

variety should therefore be determined with reference to the
observations described herein, rather than from the photo-
graphs alone.

DETAILED BOTANICAL DESCRIPTION

The following detailed botanical description 1s based on
observations of second-generation trees of the wvanety,
grafted onto ‘H29C” Myrobalan plum rootstock (not pat-
ented) 1n 2017. Observations were recorded during the 2017
through 2021 growing seasons near Shepparton East, Vic-
toria, Australia. The characteristics described will vary
somewhat depending upon cultural practices and climatic
conditions, and can vary with location and season. (Quanti-
fied measurements are expressed as an average of measure-
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ments taken from a number of individual plants of the new
variety. The measurements of any individual plant, or any
group of plants, of the new variety may vary from the stated

average. Color descriptions are made with reference to The
R.H.S. Colour Chart, fifth edition (Royal Horticultural Soci-
cty, London).

Tree:

Size—Height approximately 3.4 m to top of flushing
branches; spread approximately 1.2 m at top of fruit
load position (measurement at end of 3 leaf sea-
son).

Vigor.—Moderate vigor.

Habit, shape.—Semi-spreading, rounded.

Density.—Moderately dense.

Productivity—Moderate to high crop load.

Bearing.—Potential for biannual bearing.

Number of picks.—Single pick.

Trunk:

Diameter—4.6 cm to 7.9 cm at 30 cm above grait
union (measurement at end of 3rd leat season).

Lenticels—Horzontal lenticels, 3.0 to 6.3 mm long,
0.9 to 1.0 mm wide.

lexture.—Rough and peeling, typical of plum varieties.

Color—Brown 200C.

Branches:

lerminal shoot length.—1.6 m.

Diameter at base of terminal shoot.—9.7 mm.

Diameter at end of terminal shoot.—2.6 mm.

Primary scaffold branch diameter at base.—41 mm.

Secondary scaffold branch diameter at base.—26 mm.

Fruit hanging limb diameter at base.—8 mm.

Fruiting spur diameter at base.—3.5 mm.

lexture—Smooth on first year wood; increasing
roughness with tree age.

Lenticels on 2 vear old wood.—6 to 7 per cm”, arranged
horizontally.

Lenticel size—1.8 mm to 4 mm long; 0.6 mm to 1.4
mm wide on 2 year old wood.

Attitude of one vear old shoot.—Semai-erect.

Color of new wood.—Grey-brown 199A.

Internode length on curvent season shoots.—24 mm.

Fruiting position on tree—On spurs and whip
branches.

Branch crotch angle—Average of 53° at 1 m above
graft union.

One vear old shoot color.—Greyed-orange 166A.

One vear old shoot lenticel color—Greyed-orange
167C.

Fruiting branch color—Greyed-orange 176D.

Fruiting branch lenticel color.—QOrange 26A.

Flowers:

Time of beginning of flowering—FEarly; Late August to
carly September (2021).

Pedicel length.—6 mm to 8 mm.

Sepal shape—Ovate.

Petal shape —Elliptic.

Petal length.—9 mm to 11 mm.

Petal width.—7 mm to 9 mm.

Petal color—White 155C.

Petal texture—Smooth.

Petal margin—Entire, mildly undulate.

Position of stigma in relation to anthers.—Above.

Leaves:
Arrangement.—Alternate.
Attitude in relation to shoot—Horizontal.
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Length.—10.2 cm.

Width.—4.7 cm.

Form.—QObovate.

Apex.—Acuminate.

Angle of apex.—Acute.

Base.—Acute.

Margin.—Serrate.

Venation.—Reticulate.

lexture of upper surface.—Glabrous.

Color—upper surface.—Green 137A.

Color—lower surface.—Yellow-green 146C.

Petiole length.—16.8 mm.

Petiole diameter—2.4 mm.

Petiole color.—Greyed-green 1935A.

Petiole glands—2 to 3 globose glands 1n alternate
arrangement on upper portion of petiole near base of

leal; Greyed-orange 167A.
Stipules.—Absent or non-conspicuous.

Fruit:

Maturity—Late to very late.

Size.—Large.

Weight.—87 g.

Length.—53 mm.

Diameter at widest point.—33 mm.

Form, viewed from apex.—Round to ovate.

Form, viewed from suture side—Occasionally slightly
asymmetrical.

Form, viewed from side perpendicular to suture.—
Occasionally slightly asymmetrical.

Suture depth.—2.3 mm.

Stalk cavity depth.—4.8 mm.

Stalk cavity diameter.—6.0 mm.

Base shape.—Slightly flat on shoulders.

Apex shape.—Slightly pointed.

Stem length.—10.7 mm.

Stem diameter.—1.9 mm.

Fruit flesh:

Firmness.—Very firm, Average 2.5 kgf.
lexture.—F1ine, fibers inconspicuous.
Flavor—Sweet with mild acidity.
Juiciness.—35% to 40% juice content.
Brix.—17.6%.

Stone to flesh ratio.—1:25.
Aroma.—Moderately strong.

Flesh color.—Greyed-purple 187A.

Juice color.—Greyed-purple 187B.

Fruit skin:

Thickness.—Medium.

lexture.—Smooth, glabrous and shiny upon brushing.
Bloom wax.—Heavily present on fruit at harvest.
Ground color.—Red 53A.

Overall color—Greyed-purple 187A.
laste.—Balanced sweet with low acidity.

Lenticel quantity—More than 70 per cm”.

Lenticel shape—Round.

Lenticel size.—0.1 mm to 0.4 mm diameter.

Lenticel color—White 135A to yellow-orange 17A.

Stone:

Type —Semi-freestone.

Length.—235 mm.

Width.—18 mm.

Shape.—Sub-globular 1n ventral view; Long elliptical
in basal view.

Sides —Profile view asymmetrical; Ventral view sym-
metrical.
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Surface texture.—Small pits throughout, including on Use: Fresh consumption; high antioxidant health market;
blade. Joee. S
_ _ The mvention claimed 1s:
Ridges.—Blade on suture can be complete or partial. 1. A new and distinct variety of plum tree named ‘GW1’,
Color.—Greyed-orange 167A. 5 substantially as 1llustrated and described herein.

lendency to split.—No splitting observed. * ok k% ok



US PP34,163 P2

Sheet 1 of 4

Apr. 26, 2022

‘N E

i
X

q-n-"a-':
> -
N MR R R R NN N R NN e

ERW
[ ]

R RN N e NN N N )

»

NN N
L)

5
»

L)
)

%
L)
L

L)
)
Ll
)

B
L
»
L )

X
F3
&+

*

B
F)

[

L)
&
X

[y
L

[

L C B C N N RE N RE BE N L RC U NC NN RN NN

ot Ty

»

*

EREE )
N
3 e )
M)

»

L
»

AL

E )
)
Frly

i

o e e )
[

E o TR Sl N el Y

e

LN R NN N N NN N NN NN Nt N N

R e RN N N

»
R e e N )
)

B
»

R
X

L )
W
»
¥
W

L ]
L
»

L3
»
L)
L

ll*l'l'l'lllllllll'lllll

)
L L L e R R NN N NN )

A

|
i

F

]

X
Pl g

»

N )
E )

r
i

L)

X

F
Pl Sl pl

a-:ar
i
LN e
'4-*Jr"#*q-*#*dr:q-:a-:#:a-"ffl- o
Xk ¥
F
X

"

x

¥

X

q-:lr
RN EEE X X X

X
¥
X
)

X

F3
X
[
F3
F3

o
Tty
X X
¥
E)
»

»
¥
¥

q-:q-
XX
LS
Pty
L
R
Tttty
%

X
X
»
L
L

..4....4...14”....4._.._..

RN M MMM N MM

A A ko
-

.

»
X
»
»
»

™
¥
E R N R NN

D)
L)
>
)
L)
)
>

»

e e e e e
Wi e W e

....q.__..q...”r.._.n.q
e e
w e

.q.......q.q”....r.__..
ke e
e e

»
X
¥
»
&
»
Ml

P )
X R K kX
P )
N
)
)

L N )

»
»
¥
F
X
»

&
X
B
»

)

N )
Lt e )
3

P N N
RN )

FoEE E Y
M)

l*lliiiiil‘l‘il‘l‘l
L ]

ax

-
Pl

T
L )

-
X & F
l".#*:‘_

L]

[

X &
iy
™

¥,
&
)

LC N T N I |
LN O W)
"
h:-l':l':l':-l
LI e

i
Wl T

&
Pl

& b & .___”.._.H.___H.qu oy
T M M NN M
Ll

)
-
[

R Tl et A MM A el MMM

L N R M
T

*

»
)

[

L)

*

L SRR S S N

A

[}

N e R A N N

. LA N M Ay
R Al L Ny

-

"
N

L

ik
iy
o
.
)

RN M)

LI

o
Fy
Eals

*

[y
*

L

L M
NN

EaC bl

o
”””.-_H.._HJH;“...”&” ar
L aC

Pl )
P

W W e

[
i i

.
o)

)

L)
NN

¥
L
W
[
L

L)
FY

L)

K
D)

Lt ._..H.q.q
o

T T

A4 A LA AL
L)

e

A

o

'

.‘h.nlﬂﬂg;x.

>
|
M

LAt N
AR

x
.

P

L
L ]

L ]
»

¥
»
B

)
'Y
»

*
P
)

X
»

»
F3

F3
B

L
a»

»
¥
L]

Jr:lr
-

E3)

e

|
i,

)
B
2

E ol
o i
o ML
X N
'.'l-:i'!al. L]

1-*1-:4:4‘
)

EY
Fatutaty

= A
i
o,

]

HEIH:!HEI!

o
I'r'::v

.

.,
A
I'-H
Ill.?!
Ix?d
Al

| .H!
- K.
A
Wil
abaTal

M

x

A X
X
*

]
.

A W
‘_Had.il
W

i
ERURE N NN

X
B
X B ok & %
S N )
¥
:*:;:4:4:11-:;"-
Ll et o N
N

-
i &

L)
*

¥ i
s

bl

R ey

L)
»
)
F)
Fy

A
| ]
L]
»

A
F3
»
X
L]

ir
ir
ir

TR TR i

ir
Ll )
i

FY
[

X
L
X &

¥

L
*
T T T T

Pt
[y

)

Wk kR

i P

]

L s
>

b e e

»

o

o N L I e
L 4 % ayx )

- .
e
.-.

¥
E)

o

oow e R ke A
.._JH& ...H.w....q i .._.H n“nu___”x ;
e

A e e
P, o, A v
RN

L
X h X

L)
i*l-:-r:ar:ﬂ riyt
)

e

K

A lﬂlﬂ?ﬂ.fﬂﬂﬂ!’.ﬁﬂ!ﬂi’f.ﬂl i‘il.}.l.}.l..-.l.l.l.l

o ey

FY
ety
X
o
L
X &
L
Lt
X BN
k)

X B X

[y
X

M

X EE Y
¥

X

+

EC M)

M
»

ler.r““

”ﬂ”ﬂ“ﬂ“ﬂ”ﬂ”ﬂ“ﬂ”ﬂ”ﬂﬂﬂﬂﬂ”
n AN lﬂlﬁlﬂ$

R
AKX R RN
W A R

Ox

L
Fy
¥

& dr i
x
-
i
*
L)

»
&
| ]
L
»
L

-I:l' ¥
E ol )

»

L)

X BN

4:&:#

A

AL

L

X

»
¥
F

5
L

X
&+

i
L)

P

N
E )
»
o
»
»
»
¥
»
»
o
L)

»
L )
»
»
»
L
L ]

Lt
o
»
L
X
)
X
X
4-:*:#
Lt}
)
ll:-ll:l'
L
X

]
L
»

)
'y
»
|
|
- 1-:4-‘4-"
)
¥ ¥
k.
L
» X
E
L

™
PN

o

|
|
|
|
N,
k|
|
|

A Al AL )

>
&
L e S g i
A R A A L N N e i e i

o o et

ir
ir

D)
M)

Pl

M)
L

Ll

»

L)
ol )
Tty

Ea
e
el
X K

»
LN R N N R N RN N )

»

ot
E3) )

)
et

e

oWk A
" i L)

)

Aty

EaC e
Y

S S N o MM N

L3 )
Lol

)

¥ X

)

l‘i###l##l‘ll‘l‘#l

* ¥ % F kR RLR

L e e R R e M M)

l'I"I'

F F F F F FFrFFEF

i

¥
»

...“.___H.q”...”.qu.__
[ ]
R

A

Ll

*

CaC N )
W i .
0 Py dr i i A

LR AN

ML NN

Tty

W W

i

*4-:4-:4-
> F B

FAEE B KK N NN

F r F F

EON)
| 3 3

PR )
&, F B

e Tty

)
X &

'}.I

o

L N N N S S N

L

L
X

A S e S N W N ar el al

N R N S N N

L]

&

X
L

e dr e A e el r e e e e

W

W i e W R

)
¥ ¥
¥ttty
ettt

]
[

N
aat
e S el

F)
f“i##l#i

e N e N )

4-:1-
i
RN N N N )

¥
»
R N )

[

[
"l‘

»

R R R
E N )

-

¥
»

:4-:1-*1-

Tt T Ry

.P.HHH:“I—_ .-.H....H.q”...n.___”.q” *
P e X Ak ik
o e )
xSl )
A A N
v on e U )
A R A i
W e i i e
3 )
i i e d b e i
N N
L

s
PO N

iy dp Cdr iy iyl e e
e e

dr e i R

i
L]
X
X

¥

L4

ity

ir e

)
EN )

F)

L)

F

¥

)
F
E
X &
ol

e

Pl
L
X ey

P A MR A A e NN A N
-
ara e e haa

[}
-

ol

B
F)

¥
*

L)

L]
.4”...H._._H.-_H.-.”._._H.-_”...”.qH.._H...H.___H.._“...“.___H.._H...HJH.;H...H&# X
Lt e R N R R N )

-
i
F)
-

ir
L3
-

¥

o
o

Ly
e

B E K X N

L U S N

'Y
LR e )
r L)

»

L el )

F)
¥

W R i

»

" )
S A A

»

A

-
L)
i
.__.H_—.H_..
At
o
ae
A
P
L
L)
L)

i
)

LR N

»

»
F3
X
X
»
L)
5
5
*
»
*
L)
X
5

L
»

[
[
o)
*
[

L)
& ar
L
i
L
-
ik

i
[

)
)
L)
X

-

»
X
S

Ll e )
»
XX
»

F)

5
5
5
X
X

L b )
Lt

A

L
)

X

5
)

L L]

[
LN
Fox ey
»
»

»
)
»

B R A

[

5
5
X

»
»

X
5
R e e B

A
ot
X
»
L
X
x ¥
)
)
ol
¥
»
ol

L) Ll

[
X
5
5
X

»
»
)
N

»

E RN SN R NN R N )
EY
M
)

L)
'y
X
W
»
)
)

»
ot NN RN e NN M)

P

»

X ¥

¥ X
M RN )
M

F

PR NN

‘**:*1-444-4
e
X
)
ol )
N )
)
ol )
¥

»
e e e N e

X N B F KK XK
E)

FY

)

L N R N
5

1:;:4-:4:;
U )
RN )
AR
x

»

4
»

M
PR e ]
XA A
4-'-:.*1-
Pl

N

»

AAE A
»

L

Cal )
¥

[
X

¥

L
)

ir e

¥

4-:&
L SN S A S NN N RN N

EaC

»
i
S S MR SN NN BN N RN N e

»

ER )
»
)

»

4-4*4"44-#4-:4#4-11-44-4-
-

R )

:4*4-4-4-4-
™
)

Tttty

Ll
Ea )
EaE )

EaC )

X i R

F

¥ K XK

X
Eat
ol
ol
X

»
:JrJr
st
AL

AL
a8 )

CaC O )
W
Cal )

L)
i
E
Fy

PN

¥
-
e
T

¥

Fy

xE
Y

X
L)

&

Pttty

)

»
»
L]

LN et N )

)

i e

*

F)
& F F F & F

)
-

PG AE AL AL MM

L) .._..._._”_..”.4”_._”...“..”4”...“
WA

[ ]
.-aiH&H.q”n“.___HaH.....
LN NN N A

[
o
E

-
&

o bl
Lt st

NN )
X X K K ¥ X K
L B0 B NN

E

U.S. Patent

N

1)
w
¥
\-*Jr:ar*#
¥

»

PO I T N S o
R N ISiC
e e e e e e e e e
e ke e e e e e e
e e e L . AR
e e N S T
e N T

¥
e
X
i
¥

)
P
EN)

X ¥
4*:;
e

ety
X
Xy

¥
x

i
'r#
L

F )

. " Ty

F3

» ry
x
y
Ll

N - X ;
e . X AL XX L b

: : ; O > W ¥ »
MG M N v ; i ; o | P e AN NI NN

L)

a e de e a ap N way
R N W)
R N o
aod e a i
o e

LN A -
R NN 4

E I d i & i
ey e R T ey i e iy
X K Nk ok X dr ki
.........
.-.

»

e

o A A
-
i

IS
IS

ir
i

' y

ir
T T L L
I dr a A ey a [
.-..

L
i
i
¥
1
r
L
i
"
¥
i
F3
¥
i
¥
F
)

¥

»

¥
N

™

| ]

i
X

L)
L]

L
L}
r
r

L

v

xx

x ¥
¥

¥

K
¥
L B

r

i
X
[
Fy
EE

"
¥ i
¥

L]

.
oy

)

x
N

CNE )
x
xox
Ny

NN N

F3
X
¥

¥
RN )

i
P

|
-
Wik
Eals
o
*1
¥
x
¥
L)
L
X B K N X
Ll )
Ealy
M
»
¥
r

X ¥
N
)
F
¥
X
o

i
X
L]
L

'l
:-
¥
i
¥
Fr
l-": E )
NN NN NN NN
D)
PN

r
X ¥
r
¥
i
L
r
L oE
r

i
L]
Jr
y

PN
i
¥

L

A
e
5
o
e
i

A
¥
¥
¥
¥
v
kx'x
X' n
Kok
i
Xy
¥
x X

o
.......t.....r.-..r“.......l -
G pGNgm
i e e
dr a0 Xk
i
- .........“.........H...H..H...H...“.r...... L
e e
i dr drdp el e g i g
.._.._......4.__.....4...........4.r....r...t.q...............r.r......ln..-
| & & & U X ok kb i d & kX ] P T AL LN R & ki X X ¥
: drodr o dedp g odp iyl e
Ll 30 Bl k e
P I L AL L e ; e
LR ) 1IT}.—.1.-.}.—.E-.I._. L ] .._.r.._.rh....; r.T._..tTl T.T—_.t._...r.T.-.iI.

il
N A
|
L e )
)
¥
¥
i
s
A
R
X kX
* B

AR b
¥
1)
)
r

LS el

»

]
L
L
i*-l'*-l
|
|
& "'
X

e
X A d b kR ke ko ke Nk Mk
ol N I
o ek d Uk d i ok ki

»
|

ir Ak

L)
X ax i
x
oy
¥

]
*
Ty
»
1)
[
»
)
E
E )
q-:-
X%
ety
X
X
&
X X &
Jr:a- ¥
LA U el

L ]
»
+
+
»
+
»
4+
B
L}
L
L}
¥
L
L}
¥
¥
X
¥
L
L}
L}
L
X
L}
¥
X
L}
»

1
»
¥
L
L
»
X
¥
I
]
L

ol
& B
i
»
X X
¥
X
L
L}
I
»
ot
X
X
L]

aa
X b & b b ¥
*1‘*1
X _& 4:-.:# L 3
X & J‘J‘I L)
'-I*-I &
-
L}
¥
L}
¥
¥
o
i
¥
Jr*l‘

x
N e )

o
X




US PP34,163 P2

Sheet 2 of 4

Apr. 26, 2022

U.S. Patent

S A R A R T i e XA )
I i ............l......-..-_.-..rl..-..-..__h.__ r.r.-_.....-. [ -.... HHllllllllﬂﬂllﬂl!ﬂﬁﬂllﬂﬂﬂ! .H..ﬂu_.HIH!u__HHIl"lﬂﬂﬂl!ﬂﬂﬂ!ﬁlﬂﬂﬂl“ﬂ!ﬂlﬂl H H..ﬂl HHII.!.HHHIHIII I& 3
Pl dr & J Jr o Jrodp dr dr B o &4 & o1 om X FREEREREREREXAXEALAAAAXAAEXZAXEAEA T XX EFEENR HFIHIH!HHIIIIHHH ]
drodr or & b o Jro o & b b b oL g R X EREMRENRMN/ NS XENMS RN EREREHNNT - M N X I |
dr dr & dr o dr hodr b b b S kB EX XX REXTERREXEREN N XN HHHHHIHHHIIII HHHI IHIHH.IH E NN X -
o Jdr g dr & i A i & g g o E X A X XX R XN EKNNT A KA X XREEX Y ATER XX H B X X & M F
o & & & dr dp & dr dr dp i & b o b o & & & HHHEHIHHIHHHHIHHHIH_IIHHII L M ELEESEEXNE x K |
dp Jdr dp dr dp dp dp dp o dr A dp & o 4 & HHHI!HHIHIHHHIIIIIHH X E A NN EEERREHNNNYEX N METNYREREERERENLRER
drodp dp e dp o dp dp dp b B & o K y AL XX XX N XENNE EEXAXRERNNERETNE y ERXREXITTERELRENXITERTTRN
dr dr dr dr & & N & N & dr dr dr & & L A M NN R N KN AR RERENEXERESENENESR EAXEXENELTSETR
g dp de e & dr oy dp dr e dp dr o o o i EEREXHNNEREXEENENNENERENLERESEENNEER IHI!HHH\IIH ]
e ot dr o dp e dp dp i dp dp dr dr dp dr dr dp i e o & MR & NN &N NN ENNENXESLEENNEERERERENRER AERERENS:SMSTX E IIH
o & & dr o & & dr o o dr dr 4 dr K b K & & & & L] EE X XEXXENENLNEALETRESEERESTER o EREE &KX |- x_IE -
wot dp dp b & & U dp o dp dr Jp dp dp dp dp o & & & & & % || IIII\IEH!HH.HH!IIHHIIIE ] "ﬁ Hllun IIIHI F
dr & dp dr dp o Jr o dp dr o Jr o Jrodr dp dr dr o o o B L] | I IEX X XEALALKEXEXNERENXTETREEEFRER | 4 n I F -
s drdr dp dp dp Jp dr dr dp o A b e o & & & g i dp | ] ME N NN N X XN EERENEN | ] d | | ]
& dr o dp e dp & oy dp Jp e dp dp i dp i o A e & lll IIIHHH.HIIIIIIIHI EE X EXEXXERXNERXEYXENLTFERSY Ill L]
= dr dp Jdp e dp dp e Jp e dp e e dr o dr dp dr e dp e dp o IIIIIHR.HH IHIIHII KA IIHIHHHHI“HIH!HHII I
dr o dp dp dr & dr & dp dr dr dr dr e Jr Jr o dp dr e dr i T E F K KX T KEREEXEXR A E T E NN F -
= dp e dp dp dp dp e dpodp O dp O dr b & A dp i & i & IIIIIHHHH IIIIIIIIIIHHI!IHIHIHHH M e X N E R NN
dr dr & o dp dp o dp dp Jr e Jrodr dr dp dr dr dp dr o dr dp ir 4 E X NN EXEEEEREEFXTELSENNESNYNEXYE XX ABENEXTREERETIF
= i dp e & dr drodr b o dr O Jr e Jr o Jr o dr dp dr Jr o dr g 0o FEFEFER I NN & R EMEXTRENXERENER AN R NN XK X L ] L
drodr dp dr o & & dp b o e dr Jrodr odp dr e o dr o i i MR ERENNXR E R IIIIIIIIHIIIHHHIIHHH M A IIHHIHII ] ]
=t & i dr & Jrodp dp i Up de U o O & dr Jdr dp i dp drodp KEERENKTREAMN | IIIIHIH.I.HI.HHIII!.III hll! ] s
dr dr & dp dr & dr dp dp Jrodr O Jr o Jr Jr Jr dp dp i dr dr L i F K | ] XX REXENLNNRE | H AN K u
= & Jp g dr b dp dp o dp U b U dp Jp dp dp Jr ddp dp o dp dp e dr FE_FE IR N | F E X M X ENX N EXHNEETN o - 3
Wk i o e dp Jrodp Jrodr dr dp Jrodr Jp o dr dr dp dr dr dp L3 KK X E I E XA fT B EXAL M XTREEERENRSN X K X u
ol dr e dr & A Jde Jrodr O 0o Jr dr O g Jgp dr dr & & dr MR R ] B IER X ENREERLRENSESE N - | q L y
& dr dp Jrodr dp dp Jp dp dp e dp Jp e dp & e o & o i & - IIIIHIIHHIHIIHHHH Hllﬂlml L L u
=t dp Jdpode dp o dr dr g g dr g dp O dr dp dr dp o dr 4 O & H KR M AN XA REHMAREENXXTEREREHNARER I IIIIIH 4 L
o dr dp dp dr Jr g O A dr dr O drodp dr Jr o dp o dr Jr i | o N XN | XA E XL EREESXHEN T | oI L ] |- Hx EE XN - B =
el e e de de O dp e e b d g drodp o ] ln..nu:aaanaalllnxxaaaaaaaan\": N R R e M Arrn e __1-._ ?__.au
dr dp i 0 e dp o dr dr dr i dr dp e of dp e dp i i ok o ERXEEEKNETEERXARAREXTAXRESTE AR S R EAEXTERYENREXRE A=K = T RERREEN .
= dp e dr O b dr e b 0 B dr Jr o dp o dr Jp dp Jrodr Jr o dp dr dr | M ERERRELRXRERERREDNSTITRER.DXN L A F | ] AR X MR o R K A RN NN
de iy a0 dr dp e dp b b e de d ke o dr e d & & R R A KT xaaax e A el r .
= i dp dp oy dp Jdp e de e dr o dp Jdp o Jdr e dp e & dp o dp dp dr HExNER HE N ERKEREXNERT E K A e R IIHIHHIIHIIH HH?HHIHH y I I
dr dp dr Jr e A dr b dp Jr o dr dp dp dr Jdr 0 dr dp dp i & o F EXEERELXEELXEXTREESXNRES:N AN A XX RN | ] F IH_I | ] X ]
drodp dr b dp dr o Jr dp dp O dp dp dp dp dp Jr dp o dp dr dr o dp dr IHHHIIIIIIHHHIIHIIHIIHH!IIIIHHHHIIIIIIHI - e A H |
drUp ip 0 dr dp e dpdr o dp i dp e e dp ey dp ip i o nnnnn:?n ERXNAXEEDENENXEARAXTLE XA RN .
Sy de o dp by dp e de dp iy dp dp o dp dpodr 4o b koM X EEEREER B x e e x o W E A NN E N E RN |
drode dp b Jr o dp dr Jr dr A Jr dp dr dr odp dr o dp dr e o dr dp X & X IIIIIHHHI.HIHIHH.III.HIHHIHII%H.I 4
Jooir Jr O 0 Jpoip J0r O O 0r Or Or b b Jr o Jroip k K X ERERESXER A KEESXEXNREMNLE MK X N Iv.lﬂlil%
drodr O b e dr dr dp b drodr Or o dr dr dr 4 4 4o Jr o dr O & F - A X REAN AL XETALXNENEXT Y ENEESTLFRE | ] -
Sr 0 dr de e dpdr e dr g drodpodpodp e b ode g X ..:xaxx:.:___axunnaanlauunxaalnaaaxu"ikf »
o dr & dr dr dr o dp dp dr dr dp dr e dp dr Jr o dp dr e dp 0 L] HIHIIHIHIHIIHHHHHH‘I IIIH“lHIHII F -
I b dr A b b b b odr Ao 4 b & O odp b b 0 b 0o dr o dr A B R X EXNERENNESEXXENA E K BN N ExXREEN |
Jr e drodp e dp e dp oy dpodeode e dp deody i g dr - R A NN, N 4
o e e S Sy e e e nllllﬂa Hlll.
drodp dp dp dr dr dp dp dp e dr O dp dr dr dr dr 4 o dr dr i & L] EREXXXEEXERESXXNYRENESESE e KK X M eI | -
Jodr dr dr O 0 Jrodp Jr O & Ur Br dp dp 0 O O 0 0 b B Ill l!xﬂﬂﬂﬂlﬂlllﬂﬂl VHIIII || IHHHI“ |
dr dr dp dr e Jpodr Jr dr Ao dr dpodr dr dp oF dr dr Jrodr A o L EE KK EREXELTXXNEARELTRERETF ] EXRE I HH E u
dp dr dp A dp Jpodr Jr O b Jr dr dr dp dp dr b O o4 b & & | ] E N ERREN M N B E XN E XK | x 1 | ] ]
e e e e & e ke &k i e e & i n e x nlx:nxxninannlanxu.aannl"ﬁnnaan nr. “nl__.n L. WH -
dr dp dp dp ey dp e e b dr b e ) T E R E "R " aa " .
&0 e dp dp o dp oy e i o de de b dpodp b b g & axaala-ﬁn %.nll“ﬁ "N R
W i dp e e iy dp ik b ki Xl - 2 " K M ) .
LR e N N i * maEmEnNK
o a e dp ek ki e ] [ ENE
_-._._..........._._....4.._........4................4....4H....4.-_...-__HHHHHH H._._
F K -.__.H...._._
-
L
o
'.r.;..-.!.
ll..r.-......unv
LA
.4.._.._._arv_r.

o & F ] .
b e e e W e e e R

» Wy dp e e a e dp e ke e dp ke Jr b
o P
u e W el dr e dp e dp de dp dedp oy ok dde kg A oa o
N | ] ]

[ llll

L] lﬂ EEENNRNRERERN
ErEE ErEE ¥ |

x .‘ IIIHIIII“I E II IIII e [ #iil. I"i

-, | | | L & _dr

HHKII HEETENELRE Illll l.j.i j.l.l.

ol | L) L)

A W e Bl iy e dr e e e A b e kN

| W i i WXk dr iy e b ke b de b

-] WF Mg ol i dp dp i B dp o dp dr & 0k dr & 0k k& Jrodfg Ak Jr b oa m b oa Ak b W domoxom

., ] W it dp i ok dp o Jr b b deodr § b b dr Jr b b m dr ok b b b b or ko owom b ok brdroaow do.
% W] W dr i i B dr dr i i g b dr b dr b dp ko A m o drom b dromoa a A don koad dad o koA
-l M M Jd df dr o dp o b de - Jp Jp - Jr ko Jr Jro0h b o b b & b b ooy b & Jr 0k b & om a I
E W dr it dr o dp dp dp dr kg Jr dr b Jr e b b ko m oa - n ok oam omo doaow ke k hoadaowor ok
A A N N g e I
| Wp dp i dp e dp dp dp Jp Jr dp dr Jr dr ol Jr dr dr oy Jr 0k & Jr oo & U - b w ko m m & a & m or & o N b o Akoror
EO | We dr dp dp dp dp dp b O dp de o O Jr dr dr Jp b dr o b s m b ook oa b or w hoaor kaoa s donn howacr
X I W W dr i @ i e i i b dr dp o A dr b dr dr ek ok b ko om oo m ko mom o oromorr R r A ka ow ko r
-l | e W o i dp i dp Jp Jp Jr dp Jp Jr dp de Jr dp dp b b Jr b & Jr b a2 & &= r r m s & = & &2 &= & & M b ow broi b or
A N PR P
o W dr i dr o W & i dr dr i dr o d dr b dr ok Ak A b bk oa b kA A . Fra & ks kA
-, | e dp df Jroip dp dp dp Jp e Jdp Jp Jr A Jp b A b b = b m & o r & r . . moa k oamr o w b F

Y W Wy W X W b dp dp de dr & 4 dr Mok b de Jr b b oa b b Ak k kN aoa RN

L, o W i W e e B b i i e .r.._t.._.r.r.__......_..r.._n.._.....n.rn.r.._._ LR -..._qn.-....t.rn.r.r.....rl.v

.HH W, i .-_.-.lr.frl..-..-..._..-........r........-.....................r....r R e e e Bk - kA k

LK h..ll.l.l.kll..{b.b#b.b. oo o odroa ko4 i

A =l g g e o Pk

.H:_HI - .r........r._......r.._..-..-............._.r & i ¥ . a4 a s ._..r.._..r.._......_

X A =Rl el et . P R

w n a b b ok oh o

. . . a w ar b By S iy ol .
. A T N N E N L NN
P iy r........-n.t.r.;..r...ll.-.k.....__....l..-..l.}.-.._ )

..-..-i.-.r.r.r.....r.r.r.-.r.._..-........l.__.....rr....
F ] ar Jd
PENETET U A i 0 TN N NN B AL N
rak e oa kR el O N e W
T A
b ) ™ oy '

e kR o

L) ._..”.4”...“._..”._._”.._”...”._._”
N M Al )
A A A

#ikﬁ‘iiii
+*

™

.l.r.-. [
N N

LU
o et

L N N N W I
W dp dp dp dp dp e de o dp o U Jo dp dp Jr Jdr Jr ko de de dr de dr e b b om b b dr b o Jr oo droa b b b1 om
AL A A N N N L N N N R R A A AL

E ol
5
X N
E
X X
¥
E k)
1)

L )

[
F)
[
L
L

L]
L
»
»
a»
»

»
L ]
L
L 3
L ]
L
L ]
L3
|
L
F3
¥
¥
F3

[y i da ¥ i & i A i o L bk aacr
.r.r............r.._.r.-..r ....l.....}.r.._ ......_......._r.._..._ WL .r....i.._.r.._ ._.....1.-..1 P
I it dr d b S e J e dp b dr r b § g b B bk bk o dra owrd h hoaoua
Jr ok b ke dr j b dr Jp b Jr b b om om do ok b bk S b kh oo b h sk aoaa ok owon )y
1 A & J b h h b & Jodo dpodp r h b & e s b i hor i -

R NN e e e

»
[}
i
5
X
]

¥
&
L
»
¥
»
L
L]
L]
r
L
r

»
¥
¥
¥
+
+

X

oy

ey
»
X
[

[
e,
O 0

F)
L

e

o
*
L

L ]
*

L)
Ll
o
XN
Y
¥
Ll
Y
)
»
)
L[]
]
| ]

F o)
™

.
N S

P e} 3T e T k...kk...&...l“

-, I T S N o oo

wa e T o . i ﬂ...h...».r.._.rt.....q.at#&...f...ﬂ.....-__-..._-_-.rul
W e u e T o \ L ; e T e e a

. , " I 1] Fo ol r o

e a ety P R R

L A A N
wrwa T e e
o R o o N

¥

E)
A
L)

e
R

»
»

|
x
)]
k.
N_K

]
*

F)

»
L
L
-]
'HHH_'!I

i
X

o e R o g
&
oy
»
]
-
F
X
¥
X
»
»
¥

e e e N

oo b kv ik b
s

)

-
Py
N e R N )

H O e T e R

A B A
-...r&r...k.___....qk.q#.qf&“ ﬁ.._._-_____.__..__..q....q.._.rﬂ N NN
o m-...-_.q...&.....*.qr....r...rl...kr..ka.-_-_
I N I N
B i e
N R TN A
e e T
e e
ra e .ta_.-.q.._.....q.r.f.......r-t#t"- 1"1- »
Pl I I rara aalra ara  a

O I ol N
“................._......_.........4........4._._.44 ...-”-.._.__. A

T T e
o

a Ty

PO N
“....__..-_.____-.r... [ W

i Py
o LGN
Tty o
”....”.-.___.__.“L..... x

- ( P

N x

A

s

IHJIU.H
wiatebenss

L L
et
Al
-

A
|
|

Al

A A A
:IIHIIHMHJHII: P

.-.
-....._.._._.__..-.__.k._..
- 1-..._4...4.4.....-...&.._#.._...“..........“.._-..-"
A R A

L
»

h)

- o
...H._q“.q.......q....q.q.......q.r.__.. e “r” .
..Hannﬂal .-_I” mrﬂr.n _””x” ;
o x x E -
R T X XX
. “n“n“nﬂ = LN AL e e ! H:HHHHHH "o
lﬂlﬂﬂﬂ:ﬂ#ﬂl _-_l M E .._.l ._._11"_-_.._. "I"-_-_.__.l._-“- I-.l n Ixxav.xrr r.._.xn..“.
R e ) o L X X )
R xR » L o N U X
o o I A o aoa e
e ] Y o nx#x u__..__u_ml_.P 0 LA
R N XA R - i . -
L A
TR K KRR R K A
o x
R R KR [ YH ]
TR LXK X R
W X K A % i, -
L XX Cae
XX R AN X
o KX S,
xR A oy -
2R EXEERR X AR o,
R R R R A
R ERERERR oy XK
KR xR A o i,
= X I ’ L
; "R N X L
T...r " __."..Ha"a“a“ "._Hl"u“a" Hr.”v_._”nnr. H“H
L M AR R T e o M AR ) A
Pl "R N N N A e e e
N KX E X AR A R R A X
Py "R e e
S F e A N
. ; ; )
e I i R I i i
NN o o e e e e A O e e e
A x X EERE T x N R R X R e
..r.na..__r.aaul.unana:ll

“l”ﬂlﬁﬂlﬂ. wﬂﬁlﬂﬂﬂﬂﬂﬂlﬂ H.H Il"l"lll ”

llﬂlx || '
i ...u.u_n.&.u.

x x
. la# r )
FERXE
KR R l"-
] | 4 X E .
X" »
) x e -
-""!' ] x FENEER F )
lH o a“ u laullaaulla ¥ xrﬂl““w “ -..
oy l"l Hn"l"x"a:"ﬁ ru nnuxn A ; )
%l e -
u rExiErzER " n |
nmn EEME AR | -
lll"n EE K X 5'”! “ﬂ
mmEn n - Y -
FEN z E llunil x ¥ -
l"Il | EE nEnr )
] nx ) »
| | | N -
e u s e
) I" * !
moa o . x
. -"-_ “-.-. "
.-"-_ ll-. » __.HHHH“H“II n__."ll " Il“""“ .-_H.q“.-._-_ ll“
Ll ExXZREREENE L) ¥
» X % mE n [ & ur & » -
* e Il“ L ) )
= EERXRERN | nl ] & i & -
L) e X X X [ ] i i i
[ = L S
.__'In-_l-_ "-. EaC N
L e
L L A e el 0 el R e )
o o N e e e N M e e n -
. g A N M MR ML al .
o & [ ]
ol - "-. B A AR .._........H._.H.__.“tH...H...H.rH.qH...H&H...H...HtH..F.r.r.._H.._Ht-t......”...”tn.qu...”.-_n...“...u...”..H...H...H.qH...H...H.q....rH...H.q” l" W
- W iy e i A el ke R e B de R w e e el e e e R dr i L) T
ol A e A T A A e A e L A e MR MR M Rl »
* L e e N ol e M e N e P
A e b b A B e b A r e e Bk o s e B e 4 4 LA e
o, L I N R N N N R ) L ) Ll
N N N N AU N R A el Ll 3l ]
el I I e M N A N O N N RN N LN N N L DN N )
[ | A N e N N N I R N R M e ) S kol ar U e R
. L N e e N N N R N N N N N R N N N T R N el N L A N R I e
» I T I I R . e e B o L) ey p e ke ek
- N N N e I N N N N N N ) ik A R &R ok Rk kA kR
Wt dr i e dr el b B Jr dp drom dr dp dr om e o b & Jrom ar dr dp dr dr Jr o m m oa & dr koo h b am o b b h oot Jodromoa b B oa kb oam b ar dooir e oa Jpodokh @ b deo & dp i i i i e e i o dr gl B d A dp i i i i
.-"l-_ FEXETRERRER N e T e e T N i I i e e L NN B ol e R RN N N e et O )
» » E E A ERERERNRE ll el iy i b M b oar .r.__.__.._.r.__.__..r.r.!.....r.....r._.r.__....r.....r.._.!.r.r.r.r...r.__i.__.-.r.__.__.!l.._.__ 1....r.r....|.__.__.__.__r.r.r|.__n.._.__.____r1|| I I N N N N r.__.r.__.._.-......._1n.r.r.|.r.r._1.r.__ .r... " A ...;..r.r.....-..r....?.r?......}..!.-_.-..-..-_.-_.-..-.b. .-..-.b._...-..-_.._.....j..-......-.lfl..._.-..-. .r.-..-......__.-..__i.-.....t.-..-..-..-..-.
.__.-_I_ Il.l'l'l_'l_lll I.Il_-_.-_l Kt .-_.....-..._..-_.r.._.._.._.r.-.._..l-. O e Tl e e T T i i e " ror 1 ko w .__._l..__. F

P oaom b aom sk oa bk oak Jpodedeok Bk M B oA Aok d R A - E oA R ) E R N



. P T T P P I, P
B .........r.q....?”.._ H.r.r.-.t.._ r. lr.H 1
O IC AL IE I M AL
o i oaad
ol
]
FERE XN X 2

X TN
l:ﬂﬂl!ﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂ#ﬂﬂ »
l“l xxn.nnlr
l .

US PP34,163 P2

-
s

et .-........r-.r....-.t....._.r.r.-_.-.

& b & a = dr ko Ko Hﬂll‘r

M
]

k]
|
M

A M N
HH’H:H:H:I:I
] !H?dxl"?d!?d

mr A
R ER nx"n“xunnamx“xx i
R R B PP o
nanauauan"x“xia nal“u“l“ lﬁ!ﬂﬂﬂﬂﬂﬂﬂﬁﬂ:ﬂ!ﬂﬁﬂlﬂ!ﬂﬂﬂ. v ’
e e e A R a__.“:“an__.n A A e e A
E E o i
:_-.IJHHIH x e g e
e
TR ER A
L
N
e AR
R i .xaxx.nauann.nananaﬂa“““nna”u“u“:l"_“ A
N e
e R P T MM R o AR X aaxaxanx"n“nn
e
X x xR
| au”unu“nnlu
i
BN e
o
e e
R A R a
gl
T N
R K R R K A ey
Ly L o

A M oA
"HH:H

Sheet 3 of 4

|
|
|
"I
'll‘

%
L e i

KKK F X x

.
x
E

nlnnxnv.w.xnnnﬂxﬂv_” r .axﬂr.ux R
L i il
* v.?.ﬂ.nxuunraax X XA .ﬂx ~
K
i

|
H:HH'!H
HHHH'HH
IHPH'IH
!"PHRH
ki)

X,

o
Ao o o R R

H
ot
M

Ml
|

|
F |

|

1.

W

o A A A
X g PR B T B R B o R
e N MM AR
o
b A )
! r o o i
i A A i
- M R R R P NN N MR N AN K R R
E T A
R ¥
LN A N e e

s
R

L)

LR A A e e e
R B ER M bk d e R i F kX R

drom o & o A B M BN o i

N R N N N
Bk § o2 d dpdr ok ko Jp o deodpode i i &
N .l.... . .-...l r.-..r.__ - N - \.-.'tlj.?....l......-.}.........l.
PA T W N K

Apr. 26, 2022

A
i

y >
W

) *
L W

x na"a“aﬂx”x”x”ll .___“.__.”.._.H...h... "
w x x w sl O A

E ¥ E L N

N LAl

-_-_.-_.__..4.............__.... *

N

PN

X ¥
T

x
X X &
4##*&:#:4
ol

L

L)

»
¥
Ea)
Fy
L

*a-: Ot
L)
R

e )
Fata H.._ T
y ™ & ™
: ._p.nnl _-_”... - ..rr.q ...#H...H...H.-_”
RN

A AR
o axﬂxﬂ

e
| 9
g

U.S. Patent



US PP34,163 P2

Sheet 4 of 4

Apr. 26, 2022

U.S. Patent

pe
o
. -

R
I.l:::l.ﬂ

oo S

. X
I'I

alx -

"

b‘..-

et
Wt
[
LR N

"h
L




	Front Page
	Specification
	Claims
	Drawings

