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Latin name: Vaccirnium (interspecific crosses ol V. aus-
trale, V. darrowi, V ashei and V. corymbosum).
Variety denomination: Blueberry plant named ‘CAU-01".

BACKGROUND OF THE INVENTION >

Blueberry plants are perennial flowering plants with blue
or purple berries. Blueberries are a well-known fruit enjoyed
by many throughout the world.

The present invention relates to a blueberry plant variety
‘CAU-01".

The closest known varieties of blueberry plant are 1ts male
parent ‘O’Neal’ (unpatented) and its female parent ‘Sharp-
blue’ (unpatented), both interspecific hybrids.

The variety ‘CAU-01" was bred by the inventor, observed
and tested 1n Grand Junction, Mich., USA.

Vaccinium hybrid ‘CAU-01" was dernived from a con-
trolled hybrid cross with commercial varieties ‘O’Neal’
(male) and ‘Sharpblue’ (female). Plants were hybridized 1n »g
Grand Junction, Mich. USA 1n May 2007 and testing
resumed of the variety from that date until the present.

The present cultivar, ‘CAU-01’, provides one or more
advantages compared to the parental and/or other blueberry
varieties.
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BRIEF SUMMARY OF THE INVENTION

The following 1s a summary of the description of the new
and distinct variety of blueberry ‘CAU-01", its flower, fruit, 3Y
stems, and foliage based on observations of specimens
grown 1n Grand Junction, Mich. USA and Michoacan,
Mexico.
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Vaccinium hybrnid ‘CAU-01" was derived from un-emas-
culated hybrids. The hybrid parents of ‘CAU-01" are
‘O’Neal’ used as the male parent and ‘Sharpblue’ used as the
female parent. The plants of ‘O’Neal” (male parent) and
‘Sharpblue’ (female parent) were hybridized 1n May 2007 in
Grand Junction, Mich. USA. The flowers of the Female
parent ‘Sharpblue’ were emasculated to remove all anthers
and petal to obtain a true hybrid cross with the male parent
‘O’Neal’. Controlled selection of pollen was inserted by
hand on an emasculated female tflower part. The fruit was
allowed to become overripe and the seeds inside the fruits
were harvested. ‘CAU-01" was asexually reproduced by
tissue culture and softwood cuttings 1 Grand Junction,
Mich., USA, and cultivated 1n an area in Grand Junction,
Mich., USA. The explant used 1n the tissue culture propa-
gation process was derived from the original plant of *‘CAU-
01°. The plants so propagated have shown that the unique
teatures of this new Vaccinium variety are stable and repro-
duce true to type i1n successive generations ol asexual
propagation.

‘CAU-01" 1s free flowering without the use of growth
regulating chemicals 1n areas with low or no chilling tem-
peratures ‘CAU-01" 1s a multi-stemmed, erect shrub.
Branches are spreading when young. Branches are strong
and upright when the plants are mature. The mature
branches attain a height of 4.2 to 5 feet (1.28 to 1.5 meters)
depending upon growing conditions.

‘CAU-01" has a low chilling requirement compared to

most commercial Vaccinium varieties. Ripeming of fruits are
very early. Fruits may be harvested in climates such as the
climate of Michoacan, Mexico beginming 1n November. By
comparison, other commercial varieties grown in Micho-
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acan, Mexico ripen 1n December and January, with many of
the varieties ripeming in March and April.

Fruit quality 1s firm with a firmness scoring 8.5 on a scale
of 1 to 10. The picking scar where the stern 1s separated from
the berry 1s dry and 1s scored as 9 on a scale of 1 to 10. The
fruits are suitable for fresh markets, and can be stored up to
22 days at temperatures 34 degrees F. (1.1 degrees C.).

The ‘CAU-01" plant shows high resistance to Phytoph-
thera cinnamomii, Botryvosphaeria dothidia, Gloeosporium
minus, Septoria albopunctata, and Goleocercospora incon-
spicua.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying photographs illustrate the overall
appearance of the new and distinct variety of ‘CAU-01"

based on observation of specimens grown at Grand Junction,
Mich. USA and Low Reyes Michoacan Mexico. The age of

the plants described 1n the drawings 1s three (3) years.

FIG. 1 1s a photograph which depicts full bloom and
unripe fruit clusters of the plant, as well as the upper leaf
surfaces and the arrangement of the leaves on a shoot. The
blossom end of the fruit with the crown-shaped calyx and
pointed protrusions are depicted.

FIG. 2 shows, at close range, the color and shape of
opened and un-opened flowers and the color of the peduncle
and pedicel. Also shown i1s the leaf form and leaf venation
of the plants.

FIG. 3 1s a close-up photograph of the ripe and immature
truit of ‘CAU-01" showing their shape, color and amount of
waxy bloom, the pedicel length and color, the fruit cluster
density, mature leaves and their shape and color.

DETAILED BOTANICAL DESCRIPTION

The following 1s a detailed botanical description of the
new and distinct variety of blueberry plant, 1ts flower, fruit,
foliage and stems, based on observation of specimens grown
at Grand Junction, Mich. USA and Los Reyes, Michoacan,
Mexico.

Statements of characteristics herein represent exemplary
observations of the cultivar herein. Where dimensions, sizes,
colors, and other characteristics are given, it 1s to be under-
stood that such characteristics are approximations and aver-
ages. The field observations reported herein are largely
based on observations made on mature 3-year old plants
located 1n plots 1n Grand Junction, Mich., USA and Los
Reyes, Michoacan, Mexico. The bushes 1in the advanced
trials were propagated from the original bush and have
retained the characteristics of the original selection.

Cultivar name.—‘CAU-01".

Family.—FEricaceae.

Botanical name.— Vaccinium (complex ancestry, based
largely on V. australe, V. darrowi, V. ashei and V. corymbo-
SUmM).

Common name.—Blueberry.

Parentage: Female parent.—‘Sharpblue’. Male parent.—
‘O’Neal’.

Color descriptions, except those given 1n common terms,
use designations cited from The Royal Horticultural Society
(R.H.S.) Colour Chart. Original publication date 1966, sec-
ond publication date 1993. Colors in the drawings are only
approximate, in cases where the colors 1n the drawings differ
from the R.H.S. color designation given herein, the R.H.S.
designation should be considered accurate.
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The following measurements were from a mature plant 3

years of age and yielding fruits.

Height of plants.—4 feet tall.

Diameter—3.5 feet.

Trunk—Crown width 1s slightly narrow, 8 inches (20
cm) diameter.

Trunk bark texture—Exiolating as the trunks age.
Bark color—The lightest color 1s (RHS 159-C) and

(RHS 177-B).
Suckering tendency.—Moderate.

Chilling requirement.—Estimated less than 100 accu-

mulative hours at 0° to 7° C. (32° to 45° F.) which
provides high fruit yield and quality.
Leaves:

Leaf arrangement.— Alternate, deciduous.

Leaf length.—4.4 cm.

Leaf width.—2.5 cm.

Leaf outer edge.—Smooth.

Leaf shape.—Oblique and lanceolate at apex.

Leaf petiole length.—2.0 mm (very short).

Leaf petiole diameter—1.0 mm.

Leaf petiole color—(RHS 138-B).

Summer color of upper leaf surface.—Green (RHS
136-C) and glabrous.

Summer color of bottom leaf surface.—Greyed Green
(RHS 192-C).

Autumn color of upper leaf surface—Red (RHS 46-A).

Autumn color of bottom leaf surface.—(RHS N34 C).

Leaf base.—Acute.

Flowers: Flowering occurs with previous seasons leaves
attached to the branches. Flower bracts are deciduous and
glaucous. The flowers appear with previous season’s
foliage. New foliage occurs after pollination. Flowers are
borne on racemes that are longer than pedicels.

Color of the fresh anthers in flower at anthesis.—(RHS
20 A).

Pedicel and peduncle color—(RHS 144 ().

Calyx colov at anthesis.—(RHS 144 B).

Flowering period.—Appears with the foliage from
previous year with new foliage appearing after petal
tall.

Observed months of flowering.—September

Flower petal shape and size—Urceolate 1n shape, 7
mm umiform width in middle, with the calyx end
being 5 mm 1n width.

Petal number on inflorescence.—16 to 22.

Apex and margin.—Urceolate.

Petal texture—Ridged 1n the length.

Sepal number—35.

Sepal shape—Apex pointed and margin round.

Sepal textures.—(Glaucous.

Sepal color.—(RHS 60-B) at apex and (RHS N138 C)
at the base.

Flower depth.—0.9 mm.

Flower diameter.—7 mm. The petal color begins as a
pinkish (RHS 62B) changing to pure white (RHS
N153).

Number of flowers per cluster.—35 1o 7.

Pollen amount.—Abundant.

Pollen color—(RHS-10D).

Pollen production per flower.—1.2 mg/tlower/day to
2.0 mg.

Pedicel length at berry maturity.—0.9 mm.

Pedicel diameter.—1 mm.

Pedicel texture—(Glaucous.
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Pedicel color—(RHS 138 C).
Peduncle length at berry maturity.—9-12 mm.

Peduncle diameter—2-4 mm.

Peduncle texture.—(Glaucous.
Peduncle color.—Bottom Peduncle (RHS 138 B); Top

Peduncle (RHS N163 C).
Bud shape —Cone.
Bud length.—0.6 mm.

Bud diameter—3 mm.

Bud texture.—Scale.
Bud color—(RHS 165-B).

Inflovescent length.—10.79 cm.
Inflovescent width.—5.08 cm.
Style length.—0.6 mm.

Style color—(RHS 2 ().
Ovary color —(RHS 11 A).

Berries:

Berry cluster.—1Loose and open.

Number of berries per cluster—5-7.

Berry weight.—1.2 to 1.4 grams.

Berry height.—24-25 mm.

Berry width.—30 mm.

Berry shape —Round.

Berry skin color (ripe on plant)—ILight blue (RHS 106
B).

Berry skin color after bloom rubbed off —Dark violet
blue (RHS N92 B).

Berry quality.—Very firm with small picking scar.

Seed size—Well developed seeds average 1 mm long
and 1 mm wide.

Color of mature seeds after drying.—lLight brown
(RHS 164 B).

Internal flesh color of mature berry.—(QGreen-white
(RHS 157 B).

Berry firmness.—8.5 rated on 1-10 scale, 10 being best.

Berry flavor—9 rated on 1-10 scale, 10 1s best.

Berry texture.—9 rated on 1-10 scale, 10 1s best.

Berry sweetness.—High.

Berry acidity.—Low.

Maturity date of berry.—30% ripeness November 47 in
Los Reyes, Michoacan, Mexico.

Fivst commercial harvest—(30% of the fruit nipe)
typically November 4” in Los Reyes, Michoacan,
Mexico.

Last commercial harvest.—typically December 1 1n
Los Reyes, Michoacan, Mexico.

Productivity.—Yields up to 4.2 pounds of berry per
plant per year at maturity (3 years). The berries are
suitable for fresh marketing and can be stored for a
period of 22 days at 34 degrees F. (1.1 degrees C.).

Plant stems: Plant stems are cold tolerant to minus 16
degrees F. (minus 26.4 degrees C.). The fruit bracts are
cold tolerant to minus 4 degrees F. (minus 20 degrees C.)

Plant stem color—One and 2 year stems are colored
green (RHS 140 B) and grayed-orange (RHS 172 B).

Fruiting stems laterals color—Yellow green (RHS
144 C) mostly glabrous with some being slightly
warty.

Color of branches —Plants 3 or more years — Greyed-
orange (RHS 165 C) and brown (RHS N200 D).

One vear stem length.—3 and 4 feet.

One year stem diameter.— %4 10 33 inches.

One vear stem internode length.—2.5 cm.

One vear stem color—(RHS 141 C).

One yvear stem texture.—(Glaucous.
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Mature stem length.—4 feet.
Mature stem diameter—% to %4 inches.
Mature stem color.—(RHS 159 C) and (RHS 177 B)
and (RHS 141 D).
Mature stem texture—Woody and exioliated.
The following ratings are on a scale of 1-10, with 7 being
commercially acceptable and 10 being the best.
a. Spreading habit.—35.0.
b. Upright.—5.0.
c. Leaf to fruit ratio.—5.0.
d. Time of flower—FEarly 35 1s best for the climate where
this cultivar 1s recommended.

¢. Harvest.—FEarly 5 1s best for the climate where this

cultivar recommended.

. Fruit size.—S8.

g. Fruit color—9.5.

h. Fruit firmness.—8.5.

1. Stem scar—9.0.

1. Tightness of cluster.—9.5.

k. Foliar diseases.—10.

1. Fruit rots.—9.0.

m. Yield.—9.0.

The ‘CAU-01" blueberry plants are highly resistant to
diseases, msects, and mites: Phytophthera cinnamon; Boty-
rosphaeria dothidia; Gloesporium minus; Septoria albopun-
cata; Gloeosercospora inconsipcua.

‘CAU-01" has similarities to both parents: ‘O’Neal’ the
male parent for leaf form and ‘Sharpblue’ the female parent
for crop yield and berry flavor. A comparison of ‘CAU-01"
with these two varieties 1s as shown below. The following
ratings are on a scale of 1-10 with 10 being the best.
‘O’Neal’ characteristics:

Upright growth habit.—4 to 5 feet tall, slightly spread-
ing 2%2 to 3 feet wide.
2. Leaf form.—Lanceolate.
3. Fruit quality.—3.0.
4. Fruit size.—3.0.
5. Yield —4.0.
6. Prune yearly.—Plants are vigorous.
B. ‘Sharpblue’ characteristics:
1. Upright.—4 to 5 feet tall, spreading to 4 feet wide.
2. Leaf form.—Oblique and oval.
3. Fruit quality.—3.0.
4. Fruit size.—4.0.
S. Yield —4.0.
6. Prune yearly.—Plants are vigorous.
C. ‘CAU-01’ characteristics:
1. Upright.—4 feet tall, spreading to 3.5 feet wide.
2. Leaf form.—Oblique and lanceolate at apex.
3. Fruit quality.—8.3.
4. Fruit size.—38.0.
5. Yield —9.0.
6. Prune yearly—Plants are high vigor.

The desirable features of blueberry plant varnety ‘CAU-
01" include a combination of attributes that are outstanding
in a new variety, including for example, being free flowering
without the use of growth regulating chemicals, having very
low chilling requirements, very early fruit ripening, resis-
tance to blueberry fungal diseases and ripening over a five
(5) week period.

‘CAU-01" 1s characterized by 1ts free flowering without
the use of growth regulating chemicals 1n areas with low or
no chilling temperatures.

Compared to ‘Sharpblue’, ‘CAU-01" has very low chill-

ing requirements and higher vields.
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Range of Adaptation—°‘O’Neal’ requires 400 chilling
hours compared to ‘CAU-01" with 100 hours or less. “Sharp-
blue’ requires 100 chilling hours compared to ‘CAU-01"
which requires less than 100 hours of chilling hours. Chiall-
ing hours are accumulative hours between 0°-7° C. (32°-45°
E.).

‘CAU-01" has a low chilling requirement compared to
most commercial Vaccirnium varieties. Ripening of fruits are
very early. Fruits may be harvested in climates such as the
climate of Michoacan, Mexico beginming in November. By
comparison, other commercial varieties grown i Micho-
acan, Mexico ripen 1n December and January, with many of
the varieties ripening 1n March and April.

Compared to ‘Bilox1” (unpatented), ‘CAU-01" exhibits
very early fruit ripening, and ripening over a five (5) week
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8

period whereas ‘CAU-01" 1s early with concentrated ripen-
ing of the fruits with superior fruit quality of ‘Bilox1’.
First fruits begin ripening 10 days earlier than one of the
leading low chill commercial cultivars ‘Sharpblue’.
Compared to ‘Sharpblue’, ‘CAU-01" 1s highly resistant to
blueberry fungal diseases, insects, and mites selected from
Phytophthera cinnamon Botyrosphaeria dothidia; Gloespo-
rium minus; Septoria albopuncata, and Gloeosercospora
inconsipcua. ‘Sharpblue’ has no resistance to Septoria
albopuncata, Gloesporium minus or Phytophthera cinna-
mon. ‘Bilox1’ 1s slightly resistant to Gloesporium minus.
What 1s claimed 1s:
1. A new and distinct variety of blueberry plant named
‘CAU-01" substantially as 1llustrated and described herein.

¥ ¥ # ¥ ¥



US PP34,132 P3

"y NI L]
l” . “"l.l l.l.l.l.l.l.l.l.ll.i L] o

e
Iv_ -.Ii.l.l..-.l.-.i. L | ~ i.-.il ]
HI - | L] l..-. l..-. l.-. ““""I
e

oo

HHH“H“H”H"H”I“!”H“HH! ]
BN N MM N N A N N AN
] o N A N N M
IIHIHHHHHHHHHI!IHIHIF

o

A AR R R M b b M od b b F N
o i

N e

A
E

P S )

A A e e e e e
e I S S S e e S S Tl Tl T

o
+H.__.H.rH._...n.rH.wH.rH\HﬁH.-.H.r....rH...H.-H.-H.-_.- l"t
S e

-

e

ll"l“xﬂl"lﬂx”x“rﬂunnﬂxuxx
wx W a a a
P e o™

AN N e e

k ] ] ] ) ] k ) L F kb ok
] ! k ; k E, iy k | - > A

e e e g f X
P i o A N L

||
e K X N A .-.l.' I"-."l_"l. IHHMIHH.HHHHI
|

x
3 ' ; A
i i ! i : ; .4
L e e ! ; . iy il LW
A : i : ; . ; A . ol
L " ; ; e ; ) i ; i - i
A AW A AN LA ) : ! o y !
. >

X
;

ey

E |
>
A
A
A_E A
H!IH.

A
A
A
X
EY

e
]
E |
-
M
E |
A
A

A
A
Ml
|
M
>
A
E |
|
]

M
|
)
|
¥
i

A

A

™
2
k.

K_A

A
|
|
b

.
M

- - o LN
RS
oA i
H”ﬁﬂﬂﬂﬂﬂﬂﬂﬂ!

L

x XX AN
HHH“ H.“HHHHHH HH Hﬂim .v

A
Al
Al
'H!. MoA
L,
Al

Aty
L L N
* .r.T.TH.T_r.-..T.-_.T.-_.__.l.H.-.

M

A

E
gy
o

H”H?HH

E |
|
M A
-]
Ml
]
] HH'P- A
Al
|
HHF'_
|

A_A
|
E |

M

!

]
A
X
A
Ml
o)

| lﬂl A A
I:H
"HH

F|
A

'F!:H
o
H-l

-

oA
A

:a
|
)
)
lp:‘lﬂ
N M
]
M
o
M

| H"H:l
g
H;:H M
H;;n'
MMM

M
M
Al

]
e
|
M
W M
s ¢
i i' o '::"::"h:

E |
"H
M

M

L
Mo
w0

o M

a

M

Ll I
. LNy
IHFH?H?UH x

i
LAt al ity

Sheet 1 of 3

L i ] "y L - . i

R R A K A
R

khnanannarnr.nv”naul
X

KRR N X .U.HHHHI

RN KK

R
_-..—_.....l..—_..-....“.'.fl
>
L

i

™
I
- AT
.__.H H n_____..-___. u
M

S D e o et o e _ :

HHII!IIIHHHIH E MR
|

ERENLXTRERN i s s i s ] ] J ] bl b s ] ] s s o s L s s X K
2 o R J g oo ; o ) ' I ; ;! / / ; J ; A AR A , A - ; o ;! J o o e, ;! A / n "
ll ] BN M, ] ] 3 ] ] , , 3 3 ] 3 3 3 A R N NN N N
J : - K K : : J J A A .r - >
l&“”lﬂ!ﬂ. A IH s ] L, x>, ] s 3 J s r o« rhon - IIIII

.
o / b Y : ™y Sy X A A / / / ’ ol / dhat A A
! ] W : 3 i 3 ) ) e ; ’ T, ! P Ao ' ol j o ; o pll A W

o At T ’ / ’ ’ / .

; [

N N A
e
ol L]
- lﬂ:!ﬂttﬂ..ﬂ.wﬂ.r.nﬁ.r..ﬁ\ﬂ.rn.rn.__.___ ...H:. it e vn
X L A o NN ]
*lt.._..-.._..._..__..._..._..__.._......_.-_
o
...__..r_r.w.w.r.q.-..-..w.r_...-....r_...q_..t....ra... L

L |
J ] XK A MK
| e [ ]
IIIIERIHHHHHHH.H_HH.-.H.
XN M K
| N
E kX ¥ W
e
E"l“l”ﬂ“!”ﬂ“ﬂ.— o
o
E EHHHHHH.!H.F

e
I

"-i'
"y
¥
F

S
l-l-‘rl-'

w

F

-
-'J.-
l_i'
o or oy

‘J-l‘.-.p.i-q-.-

-I‘-i'*_-l""'l"Ir
ol

& I o

L

L l_-l'

.il}b.i-*]-*.l-l‘ oL
¥
o B
o
e
>
A
e
¥ &

+

a
»
X
O i
»
e

o

o i

J HH“HHHHHHHHHHH

. .HHH

'
**:?:551:-*

Apr. 19, 2022

U.S. Patent

'

¥ F b
& & F Ak

» ¥
LI

X E R R K
T

AN N B KK

]

L N > B
ljllll*l*

¥

n'ln}lq-:-pb:-
P
]
o,

Nt o et at a a
¥ ¥
.
X

PO B O W A
U el e )

[ ]
> B

-
M
.

5
]
X1
X,

R g A R gy

P A XLk I E LS EFEEEFEN
 FEFFEFEFNFFEEE NN

b i
L I R N B O O O

»
F & &
PR Ut e el

»

»
L ]
|
|
ll‘l.ﬂ
]
X
X

»
&
F
-
.
>

»
H
x
X

L
iy
o AR

)

b F F FEFEEF FFEFEEFESE Sy )y

Fo

oy
1

»

»

)

k. ]

»
X
X,

I
]
X

4 &=k E A EFFEFEFEFSESEE S YN Sy

‘B

E ]
A

N N N S e a  al aF il
L N I R aE a a a a  l gr

'n »
x

L)
*j

»
»

o & x x ok xr xr ¥ xr oot & &N
& o g & o b ooy oy oy o o NP
=& & & o & w oo 4 g4 ox ook F &
w kot o oy k¥ oy k& & AN
a4 o & & & & o & o ox o x & F
.__..-..r.__.._..-_..__.....-_..-.ll.-.l.l..il.
sk oy F dr oy w ook oy k&
|.4.ll.-...4..-..4-..}....!......-..}.4-..4.-.......!!.444444
4 o & o dr oy oy e ok & o o & F &

]

:‘:'l

gy

MM
MM
‘?l

o

e
o

k. |

i
H"H"H:HJ

‘HHH
":H ]

oM
e
MM

.




US PP34,132 P3

o

R R L kg

LI

..f.......a_._......u..-...._..__.:.._.q..__.
. r h [
e A T T e T

: HHHH e

-
N
RHIHH. H.H

\Hlv.v.li“

R
x HIEHHHHH!HHHHHHHHHH

T e e T

..... e

bl

L g

"l )

.......-....I

) ...J.....l.

- -

.
L
o

x

1
e
F|

&

L i.l.-..
L
L

R
o & i

L
*
Fy

F)

LA

LS )

L)

ir L
ir i &
ar

r

-

]
[ ]
o
L

o

P )

r
[3
-

L3
[}

-

P

t-.#lup

X
-
EE N |

-

-
*
*
»

el

L)
AT

L)
-
|
[
[y
L
*
Fy
P

ar
i
i
ar
*

Ll )
»
FY
[
[

-
-
Lt

o

»
'

W
Fy

.-..-_..-_..-..-_.-_.-_.'1 o b...li.
L _-.i.m&”-_ %M“

Sheet 2 of 3

W
o
.

I.-_H

ll-ll.lﬂlﬂl
L]

T

g b
- .il.-!k.-_.-_*.l...
[ Lt
P N e a
I e W WY

v o e . ; :

IIIIIHIIIIE :

IIIIHIIIII IIE A

Apr. 19, 2022

U.S. Patent

e

LW A
L W i L

o
-l
-
!il

o
' F!HH AN
lﬂ”ﬁ:”!"ﬂ

HHI

|
|
M
HH-H-H"!“F!!I!
'H"H

ot
|
H"H"::"

falv
atemt
e

i i i |
|
|

i |
= |

M
M

™

I

h ]

MM MM A
|

ey
MM
A

-
H:H:H:H:"H:‘ '
H"H' MM

L

M

M
Al

A
F
iy
X
x,
A

]

HH HHH HH

et

M7
MM N oA AN N
i
et

LA, "I‘HHH"'H

et

M

k. |

S

%

"Hxﬂ:
s

g

S
i -!"u"x"nu:ﬂ‘ﬁ
i HHH"H":":H:“H"H

s

-
R XN K X
M

S

.l
e
i
?‘"?l M

e

H!Hxﬂxﬂ Mo

o
|
R
A
2

>, '?!‘I ™ .I
it

L

"
x
XM AN R K N A A KR

ME M EXEZX
e

g
&
o

N

i

IIII.RI.IIH"I"I"IH x H.!! H. .__.

WM RN

g
e

R X

L

R A N

2
.-:.1.1:'&-

ok

T R R

F
s
- ?.il'-lll - il'.?

)

R K

e

L]

-
E
&

-
ar &

r

" rl.‘-l

b

N
L)

T T
'l"r"r"ll

r

JE |
L A N
l‘.b_‘-b‘.b*\-‘

e i
H'hnli :ﬂ:ﬂ:ﬂ:ﬂ“ﬂiﬂalnllﬂllﬁ-
a
'I

H.:H:H"
A,

gl 'HH:I"H

A A MM N

M

s
E |
s

ot
gt




US PP34,132 P3

; Lﬂﬂﬁﬂ!ﬂ!ﬂ:ﬂ#ﬂﬂﬂ:ﬂ!ﬂﬂ.
A x:xrxr:g:r:nx”u )
o
e

Al
o e e

W

e

- .r:_”:. u”nnn-.-__xuuxnu__.
P o o P,
PO o M e

¥
P
L

L)
»
e T

L)
r”-.”rnr”rﬂw"v ™
v e Pu Py Se B n

= 5

FFyor kMM
L N R e )

»

el s ey

".'

N
My

L L i |

PN i
) N ¥

)
)

o+
P

Dl

L}
P A T 2Pl

P P T

l:u':
[ Eh
T -
b

L e ]

X Ly
"q-:::q-:.; . :q-:::q-::
F i ¥ rpyFyy

M

M
o
M

o,
E

]
< & L X

P |
:;:-f:;'f'r*
X,

L3
¥

X
=y ¥
e
F ey
¥
I

T 4. r

Myl
Ll

J-Il‘}
F ]
r I"J-
o
¥
)
¥

g L R,
bl - . i
/ ! o R
» i 1 ¥ ; ; AL A
- ] . 3 ] e ; ; - . ; ; : .u“aaaxnn_._ﬂ e R R

HHHHHIHHI.U.\. HHH e .HH

ML L& X BN

LA ]
tt

L A e e
)
ey

1'.1'1‘
& & & &
i,

W A
-

& A
iy
't'.tq-l'*tii"i'
Tt ‘1“1 L |

l'!'q-l'ﬂ.'

LA
1“‘!‘ i &
1"_'

i

1)
L 1:1* .‘r‘l' gt !
g *qr‘t':":'-:
A A
o
"1:1-'-*1-*1- A

ll-‘l-
e

Ty

b
1-

r
L

L |
+ *
R
L

=
T T T
+ *

«

Kt
Sl

™ A
L e

g
Kn_.. .r.__.."fn.ur.nrr KR XK

L

i L ; - o . XN A XA K )
., | " " -l ]

Ll

i ; L

M A AR RN M A
IS

Sheet 3 of 3

Apr. 19, 2022

U.S. Patent

:hl

2

_

ex

ety

X
My

Al
M

Y

MMM
Mo

S
"H

!

¥ ¥
L Y
..__.._.___..q___..q-_......_..._.._.”.___-. L)

e ] ]

X M X

N X
NN

]

L I B

L - I
e
oM N R N

L |

A |
N
AL
et Y

!

R NN

l!l.nl..—..ﬂﬂlxlr.!




	Front Page
	Specification
	Claims
	Drawings

