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Latin name: Malus domestica.
Variety denomination: ‘Bingo Gala’.

BACKGROUND OF THE VARIETY

‘Bingo Gala’ 1s a new and distinct variety of ‘Gala’-type

apple tree. The new variety 1s a spontaneous limb mutation
of ‘Tenroy Gala’ (U.S. Plant Pat. No. 4,121, expired). ‘Bingo

Gala’ was first observed 1n 2012 at Caledon, Republic of
South Africa, 1n a commercial orchard planted with “Tenroy
(Gala’ trees, and was first asexually reproduced by grafting 1n
2012 1 the same location. The variety has since been
asexually reproduced by budding, and has been observed to
remain true to type over successive asexually propagated
generations.

BRIEF DESCRIPTION OF THE VARIETY

‘Bingo Gala’ was first selected for its attractive fruit,
which has an attractive red blush over about 80% of the fruit
surface. This desirable coloration has been found to occur
very consistently, allowing harvest to be accomplished 1n a
single pick. ‘Bingo Gala’ 1s distinguished from ‘Tenroy
Gala’ and ‘Bigbucks” (U.S. Plant Pat. No. 29,3635) as set
forth below.

TABLE 1

Comparison of ‘Bingo Gala’ to Parent ‘Tenrov Gala’

Characteristic ‘Bingo Gala’ “Tenroy Gala’
Red
Up to about 50%

of surface area

Red-purple
Blush over about 0%
of surface area

Fruit overcolor
Amount of
overcolor

10

15

20

25

30

2
TABLE 1-continued

Comparison of ‘Bingo (Gala’ to Parent “Tenroy (Gala’

Characteristic ‘Bingo Gala’ “Tenroy Gala’
Fruit stem color Grey-brown Purple
Leaf color near base Red Purple
Nursery tree size 20 cm shorter 20 cm taller than
than ‘Tenroy Gala’ ‘Bingo Gala’
TABLE 2

Comparison of ‘Bingo Gal’ to “Bigbucks’
Characteristic ‘Bingo Gala’ ‘Bigbucks’
Fruit overcolor Red-purple Dark red
Amount of Blush over about Solid over about 90%
overcolor 80% of surface area to 100% of surface area
Fruit stem color Red Purple
Leaf color near base  Red Purple

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The attached photographs were taken during the 2018 and
2019 growing seasons near Caledon, Republic of South
Alrica. The trees shown were planted in 2013 on ‘M793°
rootstock (not patented).

FIG. 1 shows ‘Bingo Gala’ trees;

FIG. 2 shows ‘Bingo Gala’ fruit and leaves on the tree;

FIG. 3 shows ‘Bingo Gala’ fruit and leaves on the tree;

FIG. 4 shows ‘Bingo Gala’ fruit and leaves on the tree;
FIG. § shows fruit of ‘Bigbucks’ (left) and ‘Bingo Gala’

(right);
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FIG. 6 shows fruit of ‘Bingo Gala’ (left) and ‘Bigbucks’
(right);

FIG. 7 shows a whole ‘Bingo Gala’ fruit; and

FIG. 8 shows whole and sectioned ‘Bingo Gala’ fruit and
leaves. d

Fragrance—None.

Quantity of petals.—?5.

Relative position of petal margin.—Not touching.
Petal shape —Elliptic.

Petal apex—Round.

Petal base—Pointed.

Petal margin.—Smooth.

Petal texture—Both surfaces smooth.

Petal length.—24 mm.

DETAILED BOTANICAL DESCRIPTION OF
THE VARIETY

The following botanical description is based primarily on 1Y Petal width.—19 mm.
observations made during the 2018 and 2019 growing Petal color, upper surface—White 155C with streaks
seasons near Caledon, Republic of South Africa. The of red 54C.
described trees were planted 1n 2013 on ‘M793’ rootstock. It Petal color, lower surface—White 155C.
should be understood that the characteristics described will 15 Sepals:

vary somewhat depending upon cultural practices and cli-
matic conditions, and will vary with location and season.

Color descriptions are made with reference to The R.H.S.
Colour Chart, 4” ed. (Royal Horticultural Society, 2001)
1ree: 50

Quantity.—5 per tlower.
Shape.—Pointed.
Apex.—Pointed.

Margin.—Smooth.
Texture.—Both surfaces smooth.

Vigor.—Strong. Length.—6 mm.

Tvpe —Ramified. Color—Both surfaces green 142B.
Habit.—Semi-upright. Pistils:

Height—3 m. Quantity.—o6.

Trunk diameter at 30 cm above graft.—15 cm. 55 Length.—10 mm.

Bearing.—On shoots and spurs.
Bark color—Grey-brown 199D.
Bark texture—Smooth.
Lenticels—Not present on trunk.

Color—Yellow-green 145A.

Stigma:
Length.—1 mm.
Color—Yellow-green 145A.

Branch (fruiting branches located at around 1 m above the 35 Style:

grait union): Length.—3 mm.
Length.—100 cm. Color—Yellow-green 145A.
Diameter.—12 mm. Ovary:

Crotch angle.—30° to 45°. Length.—5 mm.

Bark color—Grey-brown 199D. 35 Width.—1.5 mm.

Bark texture —Smooth. Color—Yellow-green 144A.
Lenticel length.—3.1 mm. Anthers:

Lenticel width.—1.4 mm. Quantity.—8.

Lenticel shape.—Round to elongated. Length.—7 mm.

Diameter—1 mm.

Color—Yellow 10A.

Pollen quantity.—Abundant.

Pollen color—Yellow 10A.
Leaves:

Shape.—Ovate to elliptic.

Length—Medium, 93 mm.

Width—Narrow, 51 mm.

Length/width vatio.—Large, 1.8.

Blade margin.—Serrate.

Lenticel color—Yellow-white 158A. 40
Lenticel density.—8 per cm”.
One year old shoot:
Length.—30 cm.
Diameter.—8 mim.

Pubescence—Weak. 45
Shoot color—Greyed-purple 183B.

Internode length.—Short, 3 cm.
Lenticel shape.—Flongated.
Lenticel size.—4 mmx2 mm.

Lenticel color—Greyed white 156C. 50 Apex shape.—Acuminate.
Lenticel density.—5 per cm”. Base shape.—Cuneate.
Flowers: lexture.—Both surfaces smooth.

Bud length.—6 mm.
Bud diameter—4 mm.
Bud texture.—Smooth. 55
Bud color—Greyed-purple 187A.
Bud shape—Round conical.
Quantity per spur—> t0 6.
Time of beginning of flowering (when tree presents 10%
fully opened flowers).—Mid-season (Sep. 20, 2019).
Date of full bloom.—Mid-season (Oct. 15, 2019). lexture.—Smooth.
Pollination requirement.—Pollinator such as ‘Granny Color—Red-purple 59B.
Smith’ (not patented), ‘Golden Delicious’ (not pat- Fruait:
ented) required. Quantity per cluster—1 to 3.
Diameter of fully open flower—Medium, 40 mm. 65 Diameter—Medium, 72 mm.
Depth of fully open flower—19 mm. Height —Medium, 67 mm.

Color of upper surface—Green 137A with red-purple
59B near petiole.

Color of lower surface.—Green 138B with red-purple
59B near petiole.

Attitude in rvelation to shoot—Upwards.

Petiole:
Length—1.ong, 37 mm.
Diameter.—2.2 mm.
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Weight—182 g.

Ratio of height to width—Medium, 0.92.

General shape in profile—Globose.

Position of maximum diameter—Middle.

Ribbing.—Absent or very weak. 5

Crowning at calyx end —Weak.

Size of eye.—Medium.

Aperture of eve.—Closed.

Bloom of skin—Medium.

Greasiness of skin.—Absent. 10

Background color of skin.—Yellow 11C.

Over color of skin.—Red-purple 60B.

Amount of over color—Very high.

Intensity of over color—High.

Pattern of over color—Only solid blush. 15

Amount of russet arvound stalk cavity.—Absent or
small.

Amount of russet on cheeks.—Absent or small.

Avea of russet around eve basin.—Absent or small.

Length of stalk.—25 mm. 20

Thickness of stalk—3 mm.

Stalk color—Red.

Depth of stalk cavity.—Deep, 16 mm.

Width of stalk cavity.—Narrow, 30 mm.

Depth of eve basin.—Shallow, 7 mm. 25

Width of eve basin.—Very narrow, 26 mm.

Firmness of flesh.—Medium, 7.5 kg.

Flesh texture —Crisp.

Quantity of locules.—o6.

Aperture of locules.—Moderately open.

Locule width.—18 mm.

Aroma.—Good.

Juiciness —High.

Brix.—15° Bnx.

Flesh color—Yellow 11D.

Quantity of seeds per fruit—About 10, similar to
‘“Tenroy Gala’.

Seed shape.—FElliptic.

Seed length.—4 mm.

Seed width.—2 mm.

Seed color—166A greyed-orange.

Eating quality of fruit.—EXxcellent.

Harvest maturity —FEarly (early to mid-February; Feb.
21, 2019).

Harvest vield —36 kg per tree (2019).

Resistance to pests and diseases.—Typical of ‘Gala’-

types.
Storage characteristics— Typical of ‘Gala’-types.

Market use: Fresh.

I claim:
1. A new and distinct apple tree substantially as described

and 1llustrated herein.

G ex x = e



U.S. Patent Aug. 24,2021 Sheet 1 of 8 US PP33.385 P3

"

L
X

l:.'

» 4"1-:#:1: :
P

n-:|:- »

oAy

Pt

)
i-l-uu:-i-r-h

L

L]
I N N NN )

‘4. ﬁ".-l" i.#'

- .;?;'

[
ti-h._-l‘i-ii#
]
L

¥
L L
el
Pl
o

L]
L] L ]
.

"

L]
[ ]
i
[

.I. l. v :.I -I' 'l- | ﬂ!!l:
L ]

E | H_N F | l
e A L
Mo ll:g: .-I-.l- ll'nx:l"l"a:h' o |

v :;:;:-:a.n:ﬂ;ﬁi:-.-..

; 3 .'". L :1'-'
) 'l-' - |

Pie b
e




US PP33,385 P3

Sheet 2 of 8

Aug. 24, 2021

U.S. Patent

b b A e b ) i
b X A Lk ke ko ki kY
M A
NN N L N o
i iy e e R e
P L o o L )
ke ke
WX i e e
» s
A LNl Ml 3N )

d e e
et e .......4....4.4......-_-__-_.-_-.

..-...r.r....r.............q . . .. -
1||.....r.._.r.r.........-.......-.l . . . . ' l_
nn.rn.._.r.._ .r.r.....r.....r.... " .....r.r....r........._......-..._. .._..-. w : . t Ilm"I y

™
:I:H:I )
".xx

)
X %
ol
¥

L]
»
*

2
]
i
o

>
L)
EE)
il ]

F
.

)

F)
"

¥ X F &
[

)
LN N N

I
Illllllllﬂﬂﬂlﬂll!ﬂlﬂ!uf? u.. P,
e o T i
. ; \ S o ...r.q...r.r..........q.q.......r.r.r.r........__-.ll
EERERERMNZMNMS 2 1 k dr b b & b bk b i K
- lllllllllﬂlﬂﬁ#ﬁﬂ!!v i K k F, i i LA ol dr & O O 0 oJr 0 0 O O b o W W
ERERRERERX®R N & d

R T T S A el e Sy
i i o T
L - L )

a
i |

|

|

|

i |
wyy

EHHHHH
..HHH.....H
. u__

F
E
F i
|
|

e
A
oA A
HHII-HH

»
Al
)
|
P,

Al
>

) Wde R ek
A RRANNNNNNNNNMN

PO MAC NN R M RO MRl N

L R

L)

Y
]
)
]

iy
e )

L
guxnxuv“”x”x”xv.
A A A A

.

R A
x_x oA
g g P P w__

EE K X
o X
x
X

)
i
)
!
X

A

A
T e e A A
lnl __. .
n
n
H

Al

A_N
lﬂ:ﬂ:ﬂ
M_Al WA M

oM

H

]
A

1)
H_'H

A
A
A
Al
A
Al
HHHHH?"
Al
A
o
]

. A
x. Hunu..
A

H
"H
A
Al
Ml
A
F
)
F

L
x x o
BE M X WX N
K .

™
~ ” ! ! ' i ; g ##&&H#H...H...H;H...H...H......
Y ; g i ] o R ol a0 M
BoR e Bk AR A e g F

|
m_n

il:il:?l:il:?l
i
i i |
i i, i,
i i i
i i i
XA
i
L i
i i
A
:,-.-""1.-""1.:""1.-"'

A
-I
|

]
|

F
Al

.
EY

]
>
Y
’.

A
A
Ml
M
F
i
™

e

H.il!?l"ll"ll"

3 H”.u_. 3 ; HHH”HH!”H H“HHH“I”H
AN AN HHH x KX
A

A
o
H
.
.
FY

|
Al
Al
H
>,
>
|

A
A
M
]
£
™

X
X,
-
A
]

i xR e e e

n..___" Py o . MR “ann"n" "nr
A i
AL

A A A

"

Al
HH
H
xﬂ
-]
Lol
Y
M

- |
Al
)
)

o
i

|
I"l
A_A
A A
M
Al
H
-]
R
Fl

H:H:I-
A
o 1'!;-:” |
o

I“!II
Ay . arSauted AN
R . . s .4”.___” wonml
X E AR B ll
et

- £ EER XX
e

R e
Eolg ol i i L

Ao AN K ER KN AN N
H.HHHU M HFHI.HFIIHH.H”H”? & -_ & i

i

A N W e
27y ;
» -, ‘-.‘ l*"*" l‘

I
LAL LN X X %

n K
MM a N AN N
x N




.. .....-:...--:-........t:-.......l

e e el
A A e
II.T...r.r.rI.r.T.T‘. A

e
| ERART T EN
. Kk

WA o M M
N,
M A
S N
S |

IIIII‘IIHIHI‘

WA NN
Ll Tl

Ay ek iyl e e
.r.q.q.......a......t...“.._..r.q.__..q.___._...-.......r.._..__. Lok sk
Ll e sl

W arodr & ar ar ok
HH.H. e iy e R Pl o Pl

.
>y
L
2

Ty
r
I:*:t:l-._#:_#
AW
x
s

e r X W
Al

N
]
HHHF!-:I

. .
' e
»u'a
T
R
PR
Bl e
e
ek

US PP33,385 P3

L0l
*.-....4.-.44.-”.4“...”&”.4.-_ )
ll_rl......__.r.-..ri b o i okl
L al  tal e
N N
.4_-..._..4.......u..................4....4.........*...#........&...44.4&;.
LA e B Y N A
o A A R M ]
A . Tatats” B &
N i ) ] i 1 w i
A ; ; ; ;
- .-___.._._-i
- 2 B
P W
ey e,
- . ."

&
]

o 1.1|||.r._...__.r.._ .r....._. .._..-_.._..-_.-.
ity Mt
o ...._H..,.__.r.....,t.f..r Pl
.

R A

[

-
L
* ...H&H.q“...”#”.q”...”.._.....__._
iy e e ke e

L T e )
PRt il A L L
LR R _._.....-.r.-.._._..q_...___.._#._._.q_...q.q_-_..__-”
R N N R W )
O i dp e de ke ko de *
o a e w N R L RN )
Lt e W

&

MMM NN
LAt N
¥

o
.-_.4.._..._..1..__..4.__..._._.”.4....__“ i
R

N R
A NI M M el
o o o ) -
Ak dr & b 0k S ow i i & i W )
N N Tuay
LR s 2
L e
LA e g ]
A kN a a i e kB B
e e
A e A e ek g A x
d A e e e e e e

L]

e

R N e

* .4._1.r....r.w.r.r....r...t.............r.........tt“..._.q._ Pl
o I S o S o T S T ey -

N

¥

»
ar
X
r
i
L]
r
r
X
L ]
r
L]
r
L]

.o . .

& Jr oo oq_ .

i -

- —..r_..r_.l__ n

' .o omomoa
.. 1.__.__....._1..1.___1.-..1.....}. e T

. om o

g N RN )
LR U N . aom o ey R g de g
L NN N N O | g o i & & &
a & bk ki & s moar M droa Sk ek & A
.__._..r.r.r.r.r.__r.._......__.....l N W
-li.._.r.-...ri........

.. .r.r.._.r.._ .__.r .__.r.-. .-.
s
e
7w e e ey

Sheet 3 of 8

ir

N )
.

)
A

i
A A A M A

MM
P

)

r
ATy
NN

N e NN
|
n
n
o

PO

L4

T L ll. “ " i‘

B e

Fy

F3
F3
|
|
|
A
|
A
M
A
™

|

A A
I-I
A
M A
Al
A
A
A
Ml
A
M
o
H

M
A
Al
A
A
Al
|
»
Al
A

x
e, ;
X A,
iy iy i n
x X

A
A
Al
A
Al
=
Al
o
|

o
E

|
L K
ot ta e ettty
XK NN MR A AR XX NN K
A -, I i dr i ] Illlxxxﬂﬂﬂlﬂll IIHIFIHHIHHIFHFHHHH ~, er. xu_.:.
1-.-.....1......-......-......-........ .........__1 bl i k. N l.t.r.....r.....r.-_II-. l#lﬂlllﬂlﬂlllllllﬂ llllllﬂ X AEXRE XA .HHHHH N
Ik b b dr ok b dp o r k o LI ) TREREEEREERERR F
a bk b & o Jpoip dp & K A y k 2 ir ik EFEEREREN EREEN
- .r-...h.._.r.__ a M dr Kok . > ; i oy ] i [ llﬂll Iﬂlxlhllllllllﬂlll
X

R
XA
i
*

)
A

!H
Mo

E I |
S,

-
HHIHHHPHRHH

IIH
M_A A W A
I"HHHHH"H >
A
A

a
l__.“..._....r .t..........r.._..r....
LN NN N e
m o oa b i Jodp dp Ao &

1]
RN N

F
¥ kK
EE
I

Fxx
¥
¥

X
T
Fok &

-..l.._.r.._.._.r.r.._..-_.-.
o
AT AN TN S N

I R RN
ERE A0 C A Al

L]

"
'r'r#-lllr
.

.
o e e e e e A A ]
. ...r.._.._...-....r..........”....q.q“.......__...._-_....._.___ L h”
At e T T e T e

Aug. 24, 2021

L4
"

LN N

LI

o

L)

. L]
-I*-I*-l"rl'*-l'

.1..r.__.+.1.,..-_ A
- - -
.-.ril.-_'t-.lul

n
A -
M A

& & i ....._....._...__..._..__..._..__..r.__..._ ._......r._._.q ¥ L] ._._._._|
A N N R I,

; B s O

...k_-.__..q...t.__u.
il.um_._l.r.—.r._._.__..-_.........._._.
e 1....._1......1.__..-......-. .
a%ltntnﬁﬂ._—-.— T

ol Pl il

-
L | B &k g

e - . . » ; : i . ] e : HMHRIVﬁn"ua e
._.._._.4.__.1____._......._..;.-_.___.._......_. - . . j ) X . . E ey ] K . lln

gy s . .. » g i A 4 L -

L]
L]
)
M

4

»
Al H-l-
N Al N
o
i
I'Huﬂaﬂ
-
o
Al

o
-Illl-ll

b
A

H.H.H & ]
L]

NN A N A AN AN
l-laﬂﬂﬂﬂii!ﬂ

L)
L ]
Al

’ o ; e, u -
. b S E X T
“._..H.r Lo s k ; k ] %xnlaaxu

) » oA A
e e e ) o L L A N
W xn LAl o ; .
P S

L)
L)

L
L
‘

U.S. Patent



US PP33,385 P3

Sheet 4 of 8

Aug. 24, 2021

U.S. Patent

x

i

i

. .a.l.
r &k
S RN

P e )

)

oo Ao

-

P

s
O )

r

X

o

o

]
»

e

Py
*‘-‘.‘

¥

&
-

LI |

T
&

F

- F

o dp g

ir

ar

[

L
»
L
L

[ ]
L
¥

r
L ]
]
L ]

L4

o e

PN
L .

&

i
W T

el

L] r

5 X
»

L
]

F

[

ey

L

E .

L
P )
™

i

.1.
= a i

o

-
ir

Wil

B i

*

H"H.III-.

e

s

o
ST N AN N

n o b d A ow i A i

RN

Ea)

ar

aa k. W i A

-
L]
-

" '
.

[

e W
i R R

L L

D
.....w._._

[
F

L i-.

.
)
AN

"
¥ .-_n-"“"
S o

.T * —.
T.T.—. " r ‘l.l.l.

)
EI

k

[

s

x:a:x:x"'-
Ei
2
2
»

-

1]
iy koK
el
Ay
o

»
L]

L} a

R
B AN
L ML

L
....._-...t.-.....q.q....q._-”ll-_.._
BERE R kR A AR
B iy dr Ay e ek

h...t..r....rt...&.qk&.q....-_.q....-
Xk

i e e e e e e Ry e .

........tt.-.....r.-................n.r.......t.r”.-.l.”

F ok bk h ko oa ki k kb

e T A A A e T o Y

s h b o kb kb ko oa Jod o b ik ki N

ir

)

1.........1..__....._.._..1..1.....1.._..._..1.._..-.._..__..-_
) )

[y

Ear St ol el st
NN RN M R
R sl ol

F
. .r.....r.............a.............q.____-.ui.__.

e e i

o e e e

2w e

+
NN

l'*l*l'

L4

L] ;
e
R X X A A

)
ety

Ca N
SRR
o dr & O 0 Jr O 0 dp

X X
4-:#
Tx

o o A
i xx”ll-_4H...H...H.r....r.r.r.r...H...H...H...H...”...H._._
P
I

E N ]
E L
>, Hxﬂx?l’?!!ﬂ. n

»

™

zan“_p.v”x ;
)

N
E
X

_. .“M““:-_l .

e e

K x v

b i
Ty

ol

A

-
L M)
xF X E HHHPHH.HHHHH E_E X




.
noaoam owoa kA ok ododr Rk
. -i-.__-.__i.__.._.r.._.r.__.-...........-...........-_.-.
LTI SN A N AL e

nom woaak ded ke i dr W

US PP33,385 P3

]

e

]
i

A A

e
]
F

.
X
X
i

W
FY

oA A
X

)
)
W

El il

A
)

o i R
h ]

i)
e
)

sy
I"IHH N
|
x
g
A
F]
2 '!!H!:"
A

ol
»

|
o
™
]

Al
M
Hd
e
Y
FY

™

E

k.

>

x_ " o >
| %
»

b

L

A M
A
o
-
)

Y
X
AN
X
!

i o A
" A

e

e
L
s

H
F
Y
W
FY
W

o,
)

|
M_A
I“I
E |
-
._.!l'
>

Al
E |
‘e
Y
)
‘e

Al

]

)
M W

)
o
W

X
MM MM A

™
X
E
X
2 A .r.”r.v
P P e
¢
A

E

™

Al
]
EY
EY
EY

Ml
F
P,
)

H
I!PH
o

M
]

FY
EY

FY

Y

A A

X
)
o
i

™.

o

R R REX NN

lﬂl“l"ﬂ"ﬂ“ﬂ“ﬂ AN A, .EHH

lllﬂlllﬂlﬂxﬂ o

| “llllﬂllﬂ#ﬂ!ﬁ

X N X N

e
E R X N

P,
)
™
»

Sheet 5 of 8

N
» >
I

% [ o x B
A, e
ol ] IIIIH |
I A K IR
R e e
SR,
A N A

|
o

e

ot
A s
HHIH!HHPI Iﬂﬂv.lu_.l“ll

ettt ot ot
.._u._._m."a e atate®

X

Aug. 24, 2021

o ™ o Ll

A
"'H

LA

™
L

U.S. Patent



US PP33,385 P3

Sheet 6 of 8

Aug. 24, 2021

U.S. Patent

|
N N
nr
L
o
2 A
|
AT

Al
A

|

|
Al
A

g
H
Al
e

.":?E"F!
n
"HPHF!F!
E
|
M_X

LT BT R el e o

- ".‘

E

FEFREER

- r
FFFFEFPIL FKFIFEFP#F
rr

"'l.-b*l*b L

S

rom.
)

i i

MR N N RN

XX KA K

. i b oa kN

-

& i b b b M kW

e,

E iy
Iﬂl ”ﬂ"!” k
E_M_M
IHH”HHHF Hll

)

l..' k)
L]

&k

G A A

M

ok d b bk k

CR A )

L

X

&

X i

Wk e e i e ke

x Ca)

L

x. HHHHHHHHH

i

L)

-

oy

r

o
o
L)

LN

| R

L)
L)

L)
)

HHHHHHHHHHF *
E XXX X

»

E N

F
)

A A

A
. A

EY

HU.H HUHHHHH

X
. b XA A
Pl P P P PR R

A

A

AR
x
M

x

B

]

i

*x A
T

)

|
* H N
l.b.-lﬂlﬂlﬂl.i:.l.b.l.

&

L3

LN

v

-

-
&
o

¥

&
iy

™
P
™

'

X a Xk

el

N

r

&
o b b &

I.-..........._..__ tat.

&

L KK

N

i & &

L

i o |

S
Ea)




US PP33,385 P3

Sheet 7 of 8

Aug. 24, 2021

U.S. Patent

TR TN
n k& & & Jod b b oa b b b b ad kb h aa bk oad hh ki ok
I I I e T e A s A N T I T A
a b b b b b b bk bk b b dd bk bk kb b bak khohoih

a T a a aa ae Tae ar a aeTa aa ar aeue aTaa aa e
I ) b A o M M r ol r ol L
e e P N N
e e  a .
DI T T I n oo oo e e o i h_
ata ..-“....J_...t.r......t.rh..t...k...t&......tthq...ﬂ..rk ur .......q...._..u_....*.q....f..r&....f..r......f..r.q...ﬂ...“..1 aln .
O o T o o aaa a  aaa ar . .
P T At el sl s 2
D el R R e L O N > .
Ol I o e an oa e S al a g i h_
o o .
2t t._,..__..k...._,..q...._..k...k.qt....q...._,.._,.......kH.4H....q.qHkH.r”kH.qH#”&Hk”#H&H*H#H&H&H#H&“... N :
x P NN N . .
u Pl I A o i .
x L A a e S
o
atalaly XA x e e T T L
STt I naaaannnuxv.rrxvrrn ax B e e e X o
. G e w nnun.. o e e .
A .T -
rn Ko W '

Fo

F |
P?!
'?d"?d |
k]
A
ar

Al
Al
Al
Ly
¥
F3
Fy

H
I
|
A
I
F3
F3
*

v:‘p

.

Y
FY
M
|
X
)
X

o

v”vpvp;-

k.

e
ol
MM

-
)

F
)
»

5

B o el iyt oaat T
I T U I R .
rrv.n:.ru.rv.x:.rvrxx-.rxnxaaan o ke ke ik

o A A
A e N
r.v.xrxr.nrxnxxru“nar T
o A A

ur ;

-
.Illll.r.r.l.r.r.r

L]
]

L ]
Illll

|
iy |
2

|
i
oA A HH'!"IH L ]
i
f" M

b
..lxv "

Il!*il!xil! |

H

.
Al

b .

Ly
E |

M
o

M
F

-

PRty N N .

O S e
ERE N At
U S it L L )
P T S S




US PP33,385 P3

Sheet 8 of 8

4
a
L

. ! d U e nu
xR TR EREEREREXNER
nal-__ nnanaanaanll

n

.__....._._.....r.r.__..._..-_ v. .r

A ERXEXTRREREERN
._...u..an.
e W e Ll .

» A o

...H;H....H...H.._ .r.rH...H...H...” ; s ; ] auﬂnwv_“x:.x o .PH!H:H -
¥ ; d LA i ._1 A
T o ; i 4 O i . -nu“u“u"n“u”i”u“n”xﬂxﬂnwx”xt .._.”.._ i ; ; > HHHHHHH“HHEHHH e
R A .Pxn.x:mx:”n:”l_.” e Px:”xy”x:mx T

F

LA

X
|

u
[
r
r
§
¥
X
¥
»
¥
L]
F3

X x4
ks

LR
F)
x
F)
x
&

n b b O Jpoar dpodp b Jr i 0
drod A dr a dr

r
L
r
"
r
r
X
X
r
L
i
i
2
»
S

I
X
LN N
x

ERM)

¥
M

i
et
Pl

»

Fy
Xx K
n

] e R R R EXRERNER
IIIIIIIIIPIHIIIIIHIIII

| ] lﬁ > ]HH |
e S e e
-

F3
X
Fy
¥
E
X
]
i
Fy
¥

; .
¥ xoAl
_.. v_r..xx.xxnn__.n

[
L
r
[
r
b
»
X
¥
»
A

e )
R I
a o i dr ok Jr i dr 4o Jdr Jrodrodp

a b S el oam Jr o dr dr Jp e o Jp dp dp
. .r.r.v.r.._..r.r....._. -, .....r....t.r.._ .r........r.r.._......._..r....
P e

F

-

F3
»
L )
B
[
i
F3
¥
»

AKX A

-

. Fﬂrnxr.v.rnﬂﬂ.lﬂ.ﬂﬂlﬂlﬂl

.__.I
d L
>
o H J
S
ol

Fy
»
E )
*l
r
|

»
r

ERERERERXERRER

aaana"a"._“na n..__.“xHa“a"a“a”a“a"a"““a"n"a“n“a”

; R e e W X

A A A A A A AR X E R R E S e
- A AL L A N XK X L

e e iy e e e i e e i e e AR A A A e ER K NN EERE R AR

qk....r...k&.q...#.r.__.r*.q.....qt..r.ﬂ._...q.-.q...t...#....-.._....f....._.q&......#t.rﬂ..k....q&...._._ ; > e e e o o __.axu”nna:n i i
o o b b " T g o g g Py Pl | ! !

Ty RN N kAR i ; ; . ) i iy i o . Ju#trxrv.rxfrx.n.x.nxx.nxﬂnnauauxnx XX EL N T

ol
2w LI
Hx“x”nHx”r.HxHxHnHxHnHnHxHxHx“xuxunnxwx”xnx”xnxnxux“na
o A i
A A A A A A
A A A i
r.r.”x”x”xnv“u____Hx”r.”x”r.“x“xHx”r.”xxr.:”xfmxrxfrxfffjnfrn:” .
PR R B A I T A
A A i
A A A A A i,
e R B N el R o
i !

L ]
Al
A

L]
r

)

dr d o dr i ke a A Mk
ey e el e ey iy e e iy

¥
»
*i
W
™
e
.
F
P,
F
A
AN A
M
M
A F
“HHHHH-HHH
A
A
M_M_A
A
A
A
A
A

oty
¥
»
E |
e A A M N M A
2o
H‘Ix
o
"HHHHHH"
o
g ggn
A A M A

X
“»
-
L 1]
o

¥
Xy

KN AN KRN RN : . o : . L .. . . .
a A ’ i ol . .o .

) = o« 1 = & 1 B 0 .« = o= ow

e e aatatata e

. O R L

o T e e e e e i

“xa a "

L T b
s
o .__..r.rtr.....__.._.__.__ PXOOROR
X e N A N

I'

~ X W
I'I

X
e
e P T T R

EY
||
|
||
A
Ill
AN
MM A A
|

F iy

A A

KR A A E

alal"aaxlnan s N e
xR X

- -b.b.l.lﬂ
[ X X N
X XX XX
KX X F X
S
S

XX RN N NN
L XXX X HHHHHHHHHHHHH
XX XK

X M
X
]

XX E N
A
o .xnannl"ll

a
. i -
...wn.x.x

|
n A
WA
.|
)
AN n"a:x:n"a |
T
e
)
F

- n"nxx”nnx
e
A
X

)
]
o

F
P
- -]

FY

F
F
.
E
)

.
A

i )

o ae Sl X

)
H
A A A
M
2

Al
Al
F
.
)

A

LM

iy ] e
i i .
T
ll-.v.r.xxxxnxv.x AR R R

..nv_”r.”v_”xuxwx”x”xwx”x”x”nrﬂr A
o i

] k WA RN KA KA KA

i e / :nv.xxnrxxnrnxnv”xr.nv.nv

FY

F N
F N
FY

£
Fd
)

- ilx!'H ]

P
M~
>

Y
AN A A AN N NN M

-
]
-
Al
A

X
‘e

Y

H
]

>

N
EY

L)
*

HHH

] -

H!HPH HHHH:HHHHHHH
A
F!x?'!?l"?ll?l?l

x 3

R e ) ;

A e R e bk ke e ; ] LA,
e N A N x . ) . . . . ] A

oA o

L L L ;

e e e e R e e e e B )

R R R RN NN x

X

oA

L )
)

X K

x::::r

P P g P P T T P B 0 AP e
LA

e
e

P

.n.
2 e T T
kX & 2 2 a2 moamaam & b & & b i i

L -
e

F3

¥

'
-]

] .!il!
o
‘e

L]
)
£
Y

AR
#:#:#*l:ll‘
L N

[ ]
L L
r
r
.
.
v:x'
i

Iy
X
r
PO o

)

Fy
¥
a»

X
)

I
i

A
g PP o P

L
X BN

¥
r
»

L
+*

»

L )

Tt a e a et Sy
.___.__......4....___

.-.

.-.

)

L

»
F3

)

Fy
E )
&

.-.
oo e
e

X i i
P
X drdr
X ) Ll
™
n
[

+
E)

"I
Lot

)

™

Cal s oS
o

W e e e

P

a
X

]
L )
L}

drdr dp ap ap o odr dp e e e ol il
& i W W
illili

-._._"-
% |
Lt e el e )
; ; ; o N A N M N N A e m N P i
N : ; ; R M N NN M N M NN M el
r r N ' - ;o ; - ] il & o P
! M A NN T AE N M N L LR,

LI I B |

4:;:4:4*1-

4-'4:4-

E)

)

X

i
X ¥
» X

L]

»

i
Pl

L]

*
X %
Ef )

; A, ;
AL A A A A A ;

¥

LI
¥
¥
»

-

»
»

L N MK K L K
. ol , A
.4........4.__..4... ........ vr Ha

r

Fy
L

Ea !

X
Pl P i
e e e A R R e e ; R N I N A N S X E R R

L N e & ¥, R A Nl ) i aalww ; i
Jr dr de d p dp e e de b dr ik ke kR ; P A ) ;

Lt o A ®, i-_.an.qu.._#.._ﬂ.qt.qt....r.___.r.___.-.-r...

.

L
Fy
S

i & o dr bbb b &
.nl......._......_..r ....l.............._..t....t.r.....r.r.r.r.rnn

. .
PN
4':4':'! )
L)
o
™
¥
)
™
i
)
™
i
i
¥

o

L]
'ri'

o

W A e Ay d b dr e dr iy e A b de de b e dp g e iy
* ......_..._..._......._......r.._ e .r.r.r.._..._..._ o .._..._ .r......_..........r.-..._.........._..r.r.._ e .r.r.r.r.r.r.r.r....r.r..............

m b b b b e b b omoa k
Lk b oaom M b ok ok y oaoa
L e e N ]
a2 bk s om k kA

m b b rh h hmoa khoa
o b m i h b 2 a aa

"
[

&
H.r.r.rH...H...H...H...H...“...“.___H;“...“# Ll
a e e e e e e W0 i i R A

Aug. 24, 2021

A b b b h S i hoaoh

e a e a N e

& &

-

i &

U.S. Patent

LR M)

L NN

WAk ke kX ek kb A
[ - &

I el S Sy My &H...”b .__h_.. .

L]
= & & & & &
LI I I ]

Wy e i e e e e e e 0w
O R S g
Wk A i i Ok ek b ke ke e b d e b ow
L a0 aC o o b e
Wl e e e ke b e e e e M a
R N N e
L I I A g b

W dr dr e dr ke Lk ke e ke gk kL a




	Front Page
	Specification
	Claims
	Drawings

