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Latin name of the genus and species: The Latin name of
the novel plant variety disclosed herein 1s Hydrangea arbo-
rescens.

Variety denomination: The seedling of Hydrangea arbo-
rescens disclosed herein has been given the varietal denomi-

nation ‘NCHA3’.

BACKGROUND OF THE INVENTION

The present invention comprises a new and distinct
hvdrangea cultivar hereinafter referred to by the cultivar
name ‘NCHA3’. This new hyvdrangea was developed
through a breeding program at North Carolina State Uni-
versity, Mills River, N.C. ‘NCHA3’ was selected from a

population of seedlings that resulted from a cross of the
pollen parent Hydrangea arborescens H2009-068-007 (un-

patented) and the seed parent Hvdrangea arborescens
H2008-143-001 (unpatented). See FIG. 1 for complete pedi-
gree. The first asexual propagation of ‘NCHA3” was carried
out 1 July 2012 by rooting stem cuttings at the North
Carolina State University, Mountain Horticultural Crops
Research Station, Mills River, N.C. and has been asexually
reproduced repeatedly by vegetative cuttings over a three
year period. ‘NCHA3’ roots readily from softwood cuttings
treated with a basal dip of 2,500-5,000 ppm indole butyric
acid (potassium salt) in water. ‘NCHA3’ has been found to
retain 1ts distinctive characteristics through successive
asexual propagations.

SUMMARY OF THE INVENTION

The following are the unique combination of character-
istics of this new cultivar when grown under standard
horticultural practices at North Carolina State University,
Mountain Horticultural Crops Research Station, Mills River,

N.C.
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2

1. Large mop-head inflorescences (i.e., a hortensia flower

form) with prevalent sterile tflowers.

2. Red tlower buds that open with dark pink sepals.
3. Triploid cytotype.

4. Compact form.

COMPARISON WITH PARENT VARIETL

T
s

‘NCHA3’ 1s similar to the seed parent in most horticul-

ters 1in the

tural characteristics, however, the new variety di
following;:
1. The new variety has a much darker red-purple sterile
sepal color.

2. The new variety has as diflerent genome size, 3.8 pg,
compared to 5.2 pg of the seed parent.

‘NCHAZ3’ 1s sitmilar to the pollen parent 1n most horticul-

ters 1n the

tural characteristics, however, the new variety di

following:
1. The new variety has a darker red-purple sterile sepal
color.

2. The new variety has as different genome size, 3.8 pg,
compared to 2.7 pg of the pollen parent.

COMPARISON WITH COMMERCIAL
CULTIVARS

Table 1 shows distinguishing characteristics between

‘NCHA3’ and other commercially available cultivars of .
‘HCHA3” has a
unique combination of traits including a mophead inflores-

arborvescens. Hydrangea arborescens

cence, red flower buds that open with dark pink sepals, a
very compact form, and a triploid cytotype.



3

TABLE 1

Comparison to other cultivars.
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Taxa
H. arborescens H. arborescens H. arborescens
‘NCHAL" ‘NCHA?2’ ‘NCHA3J’
(U.S. Plant (U.S. Appli- (U.S. Appli-
Pat. No. cation No. cation No.
Trait 20,765) 14/545,787) 14/545,795)
Ploidy level Diploid Triploid Triploid
(genome size, (2.7 pg) (3.9 pg) (3.8 pg)
pg)
Growth habit  Rounded Rounded Rounded
Height and 100 cm x 100 80 cm x 80 cm 60 cm x 60 cm
width cim
Stem Sto 15 cm Avg. 7 cm Avg. 6 cm
internode (typical range: (typical range:
length 3 to 10 cm) 3 to 8 cm)
Flowers per
inflorescence
Fertile Approx. 600 Approx. 150 Approx. 150
Sterile Approx. 600 Approx. 300 Approx. 300
Corymb
diameter 8-20 cm Avg. 14 cm Avg. 12 cm
Sepal color
Above Red-Purple Red-Purple Red-Purple
(ranges from (65A to 67C) (60C) fading to
68D/C to fading to Red- Red-Purple
N66D/N66C) Purple (65C) (70C)
Below Red-Purple Red-Purple Red-Purple
(ranges from (63B) (60A)
68D/C to
N66D/N66C)
Sepal
Length 0.5-0.7 cm Avg: 1.2 cm Avg. 1.0 cm
Width 0.3-0.5 cm Avg. 1.0 cm Avg. 0.7 cm
Taxa
. arborescens H. arborescens
‘NCHA4’ ‘PIIHA-I’
(U.S. Appli- (U.S. Plant
cation No. Pat. No.
Trait 14/545,796) 21,227)
Ploidy level Triploid Unknown
(genome size, pg) (3.8 pg)
Growth habit Rounded Upright,
spreading
Height and width 80 cm x 80 cm 90 cm x 90 cm
Stem Avg. 7 cm About 6 cm
internode length (typical range:
3 to 10 cm)
Flowers per
inflorescence
Fertile Approx. 200 Approx. 75
Sterile Approx. 400 Approx. 300
Corymb
diameter Avg. 20 cm Avg. 12.5 cm
Sepal color
Above Red-Purple Close to Red-Purple
(63D to 65B) (58A)
Below Red-Purple (63A) Close to Red-Purple
(63A)
Sepal
Length Avg. 1.0 cm 0.7 cm
Width Avg. 0.7 cm 0.5 cm
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BRIEF DESCRIPTION OF THE DRAWINGS

This new hydrangea 1s illustrated by the accompanying
photographs which show the plant’s pedigree, form, foliage
and inflorescences. Photographs were taken on 2-year-old
plants. The colors shown are as true as can be reasonably
obtained by conventional photographic procedures. Colors
in the photographs may differ slightly from the color values
cited 1n the detailed botanical description, which accurately
describe the colors of the new Ayvdrangea.

FIG. 1 Shows the pedigree of ‘NCHA3’.

FIG. 2 Shows the form of a container-grown plant 1n
flower.

FIG. 3 Shows the form of a field-grown plant 1n flower.

FIG. 4 Shows the deep pink mop-head inflorescence.

DETAILED BOTANICAL DESCRIPTION

The following 1s a detailed description of the botanical
characteristics of the new and distinct hydrangea variety

plant known by the denomination ‘NCHA3’. The detailed
description was taken on a three-year-old field-grown plant
in Mills River, N.C. in 2014. All colors cited herein refer to
The Rovyal Horticultural Society Colour Chart (The Royal
Horticultural Society (R.H.S.), London, 2001 Edition).
Where specific dimensions, sizes, colors, and other charac-
teristics are given, 1t 1s to be understood that such charac-
teristics are approximations or averages set forth as accu-
rately as practicable.

Technical Description of the Variety

Classification:

Botanical name.—Hvdrangea arborescens ‘NCHA3Z’.
Common name.—Smooth Hydrangea.

Parentage: ‘NCHA3’ originated as a seedling that resulted
from a cross of H. arborescens H2009-068-007 and H.
arborescens H2008-143-001. See FIG. 1 for extended
pedigree.

Plant description:

Growth habit.—Rounded. Non-climbing.

Height (from top of soil including inflovescences).—
About 60 cm.

Width (including inflovescences).—About 60 cm.

Shoot and stem:

Shoot length.—50 cm (typical range: 40 to 60 cm).
Shoot diameter.—0.5 cm (typical range: 0.3 to 0.9 cm).
Internode length.—6 cm (typical range: 3 to 8 cm).
Shoot texture (currvent year).—Pubescent.
Shoot color (current year)—Yellow-Green (146C).
Mature stem texture (from prior vear).—(Glabrous.
Mature stem color (from prior year).—(Grey-Brown
(199D).
Fasciation.—Not present.
Lenticels.—Not present.
Branching habit: Freely branching with 50-80 shoots.
Leaves:
Tvpe—Simple. Not lobed.
Persistence.—Deciduous.
Arrangement.—Opposite.
Shape.—Broadly ovate.
Apex.—Acuminate. Tip Approximately 4 to 7 mm.
Base.—Acute to rounded.
Variegation.—Not variegated.
Venation.—Pinnate, opposite to subopposite.




US PP28.,317 P3

S

Vein color—Upper: Yellow-Green (148B). Lower:
Yellow-Green (148D).

Margins.—Dentate to serrate.

lexture.—Upper surface: Glabrous. Lower surface:
Slightly pubescent.

Emerging leaves—Color: Upper and lower: Yellow-
Green (146B).

Mature leaves during growing season.—Color: Upper:
Green (147A). Lower: Yellow-Green (146A to
146B). Length of lamina: Avg. 8 cm (typical range:
5 to 11 cm). Width: Avg. 6 cm (typical range: 4 to 8
cm).

Leaf attachment.—Petiolate.

Petiole.—Length: Avg. 3 cm (typical range: 1 to 4 cm).
Diameter: Avg. 0.2 cm (typical range: 0.15 to 0.25
cm). Color: Brown (200C to 200D).

Intlorescence:

Description.—Fertile (approximately 300) and sterile
(approximately 150) flowers arranged on individual
hemispherical or dome-shaped terminal, compound
corymbs. Fertile flowers moderately conspicuous.

Flowering season.—Late May to late June in Mills
River, N.C.

Corymb.—Diameter: Average 12 cm (typical range: 7
to 14 cm). Height: Average 7 cm (typical range: 5 to
8 cm). Quantity: Often 50-80 corymbs per plant over
the tlowering season. Longevity: Showy for approxi-
mately 4 weeks.

Sterile flowers.—Petals, pistils and stamens are greatly
reduced (<0.5 mm).

Buds.—Shape: Oval. Diameter: 0.2 cm. Color: Red-
Purple (59B). Sepals: Number: 2 to 4. Length: Avg.
1.0 cm (typical range: 0.7 to 1.2 cm). Width: Avg. 0.7
cm (typical range: 0.5 to 1.0 cm). Shape: Oval. Apex:

Mucronate to rounded. Base: Rounded. Margin:

Entire. Texture: Glabrous upper and lower surfaces.
Color: Upper: Red-Purple (60C) fading to Red-

Purple (70C). Lower: Red-Purple (60A).

Fertile flowers—Sepals and petals are greatly
reduced (<0.5 mm). Buds: Shape: Round. Diameter:
0.2 cm. Color: Red-Purple (59B). Width: 0.2 cm.
Height: 0.2 cm.
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Reproductive organs:

Gynoecium.—Pistil number: 2, fused. Pistil color:
White (155B). Pistil length: 0.2 cm. Stigma shape:
Blunt. Stigma diameter: 0.025 cm. Style length: 0.1
cm (typical range: 0.095 to 0.109 cm). Ovary shape:
Rounded. Ovary diameter: 0.1 cm. Ovary color:
Near Yellow-Green 145B.

Androecium.—Stamen number: 10. Anther: Shape:
Rounded, fusiform. Length: 0.05 cm. Color: White
(158D). Filament: Length: 0.07 c¢cm. Color: White
(155B). Amount of pollen: None observed.

OTHER CHARACTERISTICS

Fruit/seed set: Seeds are minute, dust-like. Not accurately

measured with R.H.S. chart.

Disease and insect resistance: No significant disease or

insect pests have been observed.

Cold hardiness: At least USDA zone 6b; testing has not been

completed 1n colder zones.

Genome size: Flow cytometry was conducted to determine

DNA content which 1s directly correlated with ploidy
among closely related taxa. Holoploid, 2C DNA content
was determined on newly expanded leal tissue. Nuclei
were extracted, stained with 4',6-Diamidino-2-phenylin-
dole (DAPI), and analyzed (minimum of 5,000 nucle1 per
sample) using a tlow cytometer (PA-I, Partec, Miinster,
Germany). Pisum sativum L. ‘Ctirad’, with a known
genome size of 8.75 pg was used as an internal standard.
2C DNA content for ‘NCHA3’ was 3.8 pg, approximately
1.5 times the DNA content of a diploid (e.g., ‘NCHAT’),
and consistent with being a triploid as would be expected
from an interploid cross between diploid and tetraploid
parents (see Table 1).

What 1s claimed 1is:
1. A new and distinct cultivar of Hydrangea arborescens

named ‘NCHAZ3’ as illustrated and described herein.

G o e = x



US PP28.,317 P3

Sheet 1 of 4

Aug. 22,2017

U.S. Patent

oy
ot

OGRS SHEDSALOGHN BARIEADALT YO 2358IDSd

§ &

. -.....'lil.-.-.-.-..

- 1... " .l.-.._.a...l_..-.li. -..I-.-...‘ .-...tl-....

LE IR T -....Iv e
" .,

4 7
- [ ]

] ’ v ! -
-4 s . .. . . N . o oa
R e I Ca sl e RN Tt
S R AL T OO VN It e
..".._ . ».I“u_ L ..—.h.n“u.”_-.”_.uﬂu: -.r-l.il
..__...._-.- LI l“.-. PO A --.||__..
. 4 [ | - L] .'.-...-i_l... M i.l_. l.-.'.._i.-_r. I_...- »
. [ - e R - .-..r.-.
lnl".r__..llnl T T . "R
.lull&.‘i . l}.l L - ~ .‘...- .Iri..-.
O I e T .-l“-_ Ly
._IT-_.-._.. N N -k b
N LW Tl g 1t et
PR U L N
4 ”-__..._. ..“ _._.__I.. .._..." .}.I. et A d __-._. .
- r
A AR IR
.-".-._.1.-. " e _.-.M-.-.q.__ “ __I"
l&.l-.l.. a .'.l.- h.l-_ .-.l.-. a1 qi.-.l.i. T .
- .rl.ll..l.—_._."- ....I.-lﬂ.i_..uu .r_llﬁ..l
" *e LA T o i
T T
...”-..-.1 ¥ . ..l". .
. E . h..-..!.__.-.._.,_..-...-rf.-. I.-_......_.l !-l T ) - ..1.._. - ...l....._. L ]

o™ ety Ry

LR A S S C R 2 8

at e u'y P o Mil..-_.l...l._.w. ..-.11_.-..-"1 *
IR, S AL W Sagt o oAy
— iyt Yo 4 v At T " . - 4
I T L L A \
I RS R A
" . . CL
.“1.-...-.“.-_ - .-.I_.l. I-._l_.- Ll.h.'h.l.i!.,-.h“'-..“.lriu.l....n rl. _-..l_h
'.r._.. ..-t.l.- ﬁ [l._....‘.l.w ..-‘... r'.l._. -n'.l.' - “tﬁ .
e Tl TR W e e -.“”-,“ For -.-....-n.
p R i i S
L O S N B
.-_.'....._i.-_._ x ...':....__.._n.-_—.... s, T, 1. ’ :
U e A
. » » - ' !.tl.._. i..l.-.tl_.__.r-_.—_.l“.__.ll.-..._ll.—.... ”lq-_ “l_l._.
__.”.“- __..-_ ......l- I"-...-.I._.r_-l..- i._._- -.h ¥
Ve l..n .___“__ “. " l..." " la..“
. H__..ﬂ'q #l.".. ...." DL NS v _......“"i .
- »l._“ I.L_ FioPE R o
- - - N Y
R e L
K - "
L -_.....-. l.._.l.-._.li A L] ...“..-.-_ ..r- ....h_-. -
: -_.r..rr..._-..- ._."-. __..._.-11”'. e » “‘l,.r
b T R M A
- . " + - - on R .
LTl v LNIALIN el e LT
=y or L s B dp deorsh Ak R [ ip F Y P - d §yoq &
[ ] ' [ ]

.._“...-..__.-_. l.“h_ %“-“ “ “ ”_._..._l _.-.-..l__-Hn
A RL e e e




US PP28.,317 P3

Sheet 2 of 4

Aug. 22, 2017

U.S. Patent

‘a e b ale e
s

Vel

kr

]

i

b*- .
L

L el e Y
B

¥

P T N N
e P e e P/

N .r....r-.r....rn.rn.n.r!-n .- RN >
Pl S R ¥ ¥ as g iy ...-..-.

i X

& F r o
I.r.r.rb..r.r}..'ﬁ

L]

. ..
.. 1--lb.l.'-l.b.l.b.l.ln...“¥.rl.‘.—.-n . . N :
- :......i...'kl......-..-..r....ll.-.........-..r .....-......._.... . ) . . L. .. o .-..._..r.._.r X ........._......._.n... .-_....n....l.....__l.-......r.....r »
o L Wod e e A e dp b ar i dr o
. - . & i Nk . .. . . Bk a b el d ol b de y homow
oy . . L . . wde dp de dp de Jp b b b fr b daoa a drom
HHFH!IIIHHHIII IH!II.__.- r d Jrobr by & A & b Bod Ao b
lelilnvl.._ . k . . . . . w h ok A a b dedp el dp Bk dp b deoa
i e . PN N N N o e aaara .
1HHIIIHIII . : . . - . . M & & S dpdp drodrthy Jp dp o dp dp gk o b o mom M b o x
e i N N . . .o . . L . P b de dp de de de dp dp Jp e df dp B ok dp Joodr b o m M b om bk hom b
: M A e n L - w0 g dr e owoa a ke w a F
k HIHU.II Hll..ﬂ-.lll & . - .._.....r-.rh.r-.._.__ih.-..l.....r.-......-...-......-........l......-_.-_.r.-.l......-..-...r....rh.rii.__i .r-....__.._ N & oa Fk
T xR A L o : X W R MR R el o WM NN
i s A i ek ! 4 EreEn L e W N M L T L
A W W w aT R d e ke e g ey Wl dp dr bk Ak § e ko
Wl de oo b dr i o e dr ka dr dp dr e dr e i Jp dp dp dp g dp @ dp b b om b b om oo m A
B dr sy mm om e de o kR U i iy dp g dr W W r el dt iy ol ka4 A ey a o
A b bk am m ade dp de oy de ke dp dp g g il dede b kM om b oo d b omoa
N N A o N N N o N N .
r om o m b om b de g dp dp droar e Jdp df M dp dp dp m e dp dp = om b om M Jr b droa o domom
moaom A b de b N de e de o e e dn ol e e ol de dp e B b b om b deom o de o dpomom o .
ok Mk T dr iy it B e Ml dr dr il dp b m e b Mk ok won e Xoa
A e e e e e e A e B e A
i i e L o I I
dr dp g it e e e i A B de deom m k aoaom Ak
A N M Al M e A N N N R
P S dp e e g Wy . . . . dr e el e de W W iy i g de bk b k.
T AT e T ! L. o ¥ L S A N N N N AN
aa ') B A A 2 M A B I N e 3 3 M e R e
B e e e o I L L N M N N NN S W
- . .. i u *, l..-.l..-_lll....l..-..!._.t.._l._..l.r.ti.._il......_.__.._
LM A ™ ] L . i i

] W e dp e b s e oa a kb

[ ] [ | ] I I r r & & .
L] _J_tu “”x“n""l-r_- e - . LN T e AL LN R N N )

v.x.v.xnnll- R A
R X - - O e )
AR M X EH N & . - T R U i )
R . ....-............_.....................r.....r...._.r.............r
ST R M N R R AR

F | | IHI I.
” H"::!

|
F!HE oA

ik
A

I'
*
|

. o |....1....1..1.....-. A
Ty _..r.”..r.”.k_.l i r.r”.-”r”&”...“..r.._.v.q.__\.ru._.nbﬂ.__ e ety
e L e e
r a

-]
L)

o

F

e

|
M
2

M
T
- .:

. .4 .q
o O A

) r - - - - 1] - - - - L L d . ' ' '

e i P

L]

Ilﬂxﬂnﬂnl'l

)
2 ar de kg A b b oa L3 . . . .
-n.._......_.1 1._1.._.-_.._.__q.!.........h......i .._..r.-.l.....-..... ' . . . . &

iy
i
T e
» L)
Pl
»
Jh

X

L]
L I ]

ir

T

.
[
L]

L

Fy
)
r
L
]

F3

X

»

X

X
r
r

X

»

L

.
"
X
F
¥
-
L4
L}
F
X
L}
F
X
L}
o x
F
*
»

»
h
F)

L B
N
r
u
L]
¥
¥
»
¥
i
»
»
F3
&
F3
F3
¥
¥
»
¥
L
»
'¥

i
¥

ok kK wok

¥y ey

i
ir
ir

.___.__.....H.._..__.

Y
[
[y
L J
*

L]
L]

EM)

N

1

.

r X

* X
»

il:-ll'll‘

NN N
)

L G
L ]
»

. . . . . . . -..- . .. - L} -. L} . -
| ; J ; 5 P
4 aaa n.rn.r.._..._n.._n...n....n....n.rnln....n....n.r.l \ . | i : . k ; k . _-......_..-.l.-_.-.:..._..... At

K

a1 m . a kb A A & o b o

T S e S O P T
e

- .h" .H I.H I.
l-..: A

A AN

L ]
m
M

L P
LA M N R MR
> Hﬂﬂv.ﬂﬂlllﬂﬂlllﬂl I q q
i (] M EENKEXLNRE AW N EERRE X AR . . -
r v.rrt.rt.r....rt....l.....r...........rt.t}.t....:..f....rl.it....r.r...rl.....tl.. i .rt.t - | A iy k y [ A HIHIH! HHIIEHHH L L s L
rroa 1.__.__._..__.r............._1.__|.r.-_ll:. [ ] AEXREXERERENSE
a a s a kk F R Lk ow i i B E KK R !
& - = & & wa g q b’ ik § dodo i d Jpr h h ik Ju
F b bk bbb bode de e r e de bk b b Jr fp ok ik
N N N N N e )
mom b ode o d B A B od dr Nk o b Wk
' ' rr Rk kg b hor b b , . d
. L R K - ., : - k r I, el X : k d Y .
) [ g A T b ki e J 4 ; k ! -

a =
r

LI
[
k3

b'

N T : .
e R ; ’ ; ; VX . ; .
E | xﬂx e .l.._.1.!......1-l......._........1.-.-..__ . ) . LT ; x . .
a - P .
L i o o x dr o ik kA b d . Y " gt

" dp ke dr e b m A Ak k L ’ ! i ! L, .
n . Lo ! ’ oy - ..

N

n

e
- LR e u w2
& o

¥
el )
)

e et

n A

e
[

O T R N M MMM
N N e NN el )
r ks X ..._.__.._h oy .r.!......_.r.._..-._-.-

l._.l.....:- ¥ .r.q.......r....r oy

& B B
E
-

P R - . .. . . . . . .
- .

.
et -

o o
RN
- .
e
P

.
L ]
* "-I"-I‘l'

L
r
»

r .

*I-

- . __.lniunu.r:r.nr.nnv :
PR RO e v A o o e s e e e ( ; o ey
N A e e o i P
e e e o A XA d : i
o e S i ’ 3 X I A
s e PPN S N L o PR e ; A N
L e e e e | e e e R e A e ’ : oo e g
A T T T AL Y ] i o AN k N e
N A ; ; xR
e e e S e - !

L
‘-b
L]

¥

> F F F&

E
L 3

o
L A t..............._.......r....r .................._....4.4

L ]
L

L xS : . . e e L . ; ; o X . . xR i e

L L e R L e : . : . : : : S : WA [ v e e
R e N " LN o o e

DN

)

i

[
v
L
"
1
)
X K
)
Ll
»
L)
Pl e
E
¥

+

)
Pl
e WA L L ok e a i e

R r x w a N R
N A N  aa a a)
G e e WA e A e
| i e kR e dr i b R K A el e e b b kR

; ; e
iy ; o O dodp b b X B M b om J doa d dr drodp o &

. RN LAy
S b b o b B odp b Jp b b B b b M & O Jp Jdp ode dp Jr @ 'y
T T T e e

e e Ty i i T e et ar iy e g i i iy i
P e e T e e D e e e o e e e e e e
o & o
ula kt“...nku._q”..”&...k ur .4H4H... .qH._H...HkH.F...”.._Hu hq.._.Hh,H&H...“..qnh..u...u___. .q“.__.u.___H.q ar
N e N T Al Al A N AR A AL N X s Al AN
O e L et o
3 T T T T e T T T e T T o e e e e e e e
I T T e an e  p ala r y
L S S T R A N N N O T R B T T T I o o T Sl o e e e S P i S i A iy
PN A e e T e e e e T T e T e T T T e e T A A
Vo aTa e e e e e D e e o e e o e e e e e
a T T e a a a ae a  T a aTa a a  a Ta g i e e
D g g S
I I T o T i M A A o e e W )
P N R N e et el o e oty
B e T S S I L AL T N e
e e e e e e e e e e s e e
D i T I T o T I ey Y
T .._“ e
P T I I R I N .._“ O e gy Sl Sl e BN N

iy, |
X
e N
o

+
L
L L B L L

|
R
o
e
¥
N
P e R
ol
Ty

»
L]

Ty
»
1)

L B

»
L )
na
LM
L AL
FY
O el e )

L

S,
B )

- i N
R I
& L]

o
N e e

XX ok K

&

)
[y

L L A

r

n
L)

LI

O )
r
L

[ ]
oy
.
F
i
¥
X
»

¥*i

L ]
»

N )

i
F

L)
L]
&

[}
[}
-
L]
[y
r

L

r
L]
&
| ]
L]
E )
L
-

)
+
+
L)
L

RN N

aat

I

sy
.

L
r
L 3
iy
ol

L)

L]
&
L]
]

%

EC N

&

»
L)
L

»

L]

L] L l.‘
\.':""4.“ "
o

L]
L
L iE N |
¥
y
"
X
¥
L ]
&
b
»
»
|
‘4‘
¥
¥
L ]
L )

w
=

X
)
¥

»
»
»
-
»
ER )
T x
)
L)

e r m o w4 g b dr A
F r b A o &

B Pt o N
P I N e

P T e R R e i T ™

T e e e -

P R e e e T
e A S Tl A o A S i

R S i R e e

VT .._..__ .r.....l......_ .r...........-_.._..-..-_....l.....__

P A T e e

F
L
F

B

F

]
"*‘r#

)
¥
)
»
»

T N N

e
i
L]

.....t....__......._-_

") .r.....__..-.._........qt....-.-.nll"I-_
o [ ]

* x T

r
N A

F

L]

»

i AT e e e P I A e S O T i N N ol
o e e e e e T T ) B e R L T S I O T L o . . .
e e ._.r-ih-...-..r.r.r._.__.r.r.r.l.r.;..-.}.....l..-.i f'll.l.l.;%l n - P .;..-..I............}.i.ri...r}....I..#l.\l}.l}.l..-.#l.-.}..rl....l..r.rll .;..._.;..r....... .r}.....l.l.......l.....-...f}.l.;..-.l. Feal™s l.-....l_.-..l...
I....}.j.i....l.....}..r.;..._i.._—..._.._ -.._.r.__.__.r.._.._.....-...........-......t.r.-.......-.it.r.....r.....rt....“.r.._l..r.r.r.l....l )
d o a a  a a a aa a a a  e e

l‘l
L]
L ]

&
L]

E o

L]

Rt RN .r-....h.....r .._.rn.....r S I T R oA M ....-.r.r.-..r -......_.r.r -
x " a - x

ok i r b b "IN ar ) & bl a i ar PN

L ) .-.l..r et e e T L i e . B T e e T S

*
7‘1
L

T




US PP28.,317 P3

Sheet 3 of 4

Aug. 22, 2017

U.S. Patent

R K R KKK W XK KKK
MR R AR AR N R R K

LA
b ; W
A A A A
X

AN AR K A .xrx”n”r.“v_
i i
X W W,
. R W A A
d PR Mg,

Lol
. ; . " ......H...H&H*H...” .,_._-_H.-u.-u.._
3 M N

o e e |

Y e e

. ! ; ; i " L T
; ; ; x_= IR RN A
; b ke 4L kY
) Ao

dr b U dp dr pr o N
I - r
.:................... .....-.I.-_ L
Pk dr § g droaoa L
& oa bk y o oa My ' C g 3 L F d
._......l:._.. A N, K ] ] k ; AN REX N NRE
; iy ; e A ¢ ¢ i o . e e e e
! b 4 2 mom o xr kh N d L
. L J ] L ] T S L] ! L
| i i s dr b F b & b ok q
b oa ok omoa N i
" .
S ) ......_.H
P .....r....}.....l.
SR R .r.._........r.r.....r!“H .-......._....._.._
3 A i oa x XM .._..._..._.

Ll
B A K K L dod e WLk
e
; ; ! A e b

l......_...rh l..i.-..._ v

; 4 LA S ; ; ; o . ] J ; : N
’ ; ; ; “ ”nux"annna“x 5 ; A ! ) ; 4 T

! . R N M X R A ! : . / ; ;
L, o, xZ xRN E XN o J ) ) .

. : K xR n"i“xnnuunna- ; ; . ; ;

. L} ; MAAEE T E R B AN "

LWy
X N
KN

LI
AKX

o,

|

|

-

L]

»
)
L B BE B X AL

F

ol
Lt .
L e N e e

L
ey

Et e W)
x

L )

L]
LG L NE N

E )
i
| )

SN )

R
¥
u
»




US PP28.,317 P3

Sheet 4 of 4

Aug. 22, 2017

U.S. Patent

FY
Y

,

n
x
x,

AN X A

XX

AN,
A

A

A
|
H"H
A

E

X

HHH
L X
-

.

H!r.

-3
A
H

MK KX X 8B FE XK F N X

- Hﬂﬂﬂlﬂlﬂlﬂlﬂlﬂ IEHHIHIIH x

!IHIHIHI

|| .HHIHH Hﬂﬂlllﬂll_-
R

e

wa
el

LA
X

I I
i
1 r F
e

l- 0
P

"k E i

x &

L]

- ¥

'

o el

o "

o
AT R

._
Ay
e iy A
thq.-_-..r.__ a s ....-_.-_#l-__-"......r,
- F o ra
" a R .
L

r
&
-




	Front Page
	Specification
	Claims
	Drawings

