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Botanical designation: Rosa hybrid.
Variety denomination: ‘Poulpal073°.

SUMMARY OF THE INVENTION

The present mvention constitutes a new and distinct
variety ol rose plant which originated from a controlled

crossing between the female seed parent, an unnamed seed-
ling, and the male pollen parent, also an unnamed seedling.
Both of the parent varieties are non-patented.

The two parents were crossed during the summer of 2007
and the resulting seeds were planted in a controlled envi-
ronment 1n Fredensborg, Denmark. The new variety, named
‘Poulpal07/3’, originated as a single seedling from the stated
Cross.

The new variety may be distinguished from its male
pollen parent and female seed parent primarily by the
following characteristics. The male pollen parent plant has a
growth height of 100 cm, while the new variety has a growth
height of 50 cm. The female seed parent plant has orange
flowers while the new variety has red-purple flowers.

The objective of the hybridization of this rose variety was
to create a new and distinct variety with unique qualities,
such as:

1. Uniform and abundant red-purple flowers;

2. Vigorous, but compact growth when propagated on its

own roofts;

3. Exceptional disease resistance.

This combination of qualities 1s not present 1n previously
available commercial cultivars of this type, known to the
inventor, and distinguish ‘Poulpal073” from all other vari-
eties of which we are aware.

As part of the rose development program, Mogens N.
Olesen germinated the seeds from the aforementioned
hybridization during winter of 2007 and conducted evalua-
tions on the resulting seedlings 1n a controlled environment
in Fredensborg, Denmark. ‘Poulpal073” was selected 1n the
spring of 2008 by the mventor as a single plant from the
progeny of the atorementioned hybridization.

10

15

20

25

30

35

Asexual reproduction of ‘Poulpal073” by rooted cuttings
was first done by Mogens N. Olesen i the nursery in
Fredensborg, Denmark in July, 2008. This mitial and other
subsequent asexual propagations conducted 1 controlled

environments have demonstrated that the characteristics of
‘Poulpal073’ are true to type and are transmitted from one
generation to the next.

DESCRIPTION OF THE DRAWING

The accompanying color illustrations show as true as 1s

reasonably possible to obtain 1n color photographs of this
type, the typical characteristics of the buds, tlowers, leaves,
and stems, of ‘Poulpal073’.

Specifically illustrated in FIG. 1 of the drawings 1s an
open flower viewed from the side and above, tflower petals

detached, showing reproductive flower parts, sepals

detached, a cluster of flower buds on a branch, and flower
buds detached.

Specifically illustrated 1n FIG. 2 of the drawings are
mature leaves, juvenile growth, and bare stems. Plants
shown are 2 years of age.

DETAILED DESCRIPTION OF THE VARIETY

The following 1s a description of ‘Poulpal073’.as
observed 1n its growth 1n a field nursery 1n Marion County,
Oreg. Observed plants are 2 years of age, and were grown
on their own roots. Color references are made using The

England) Colour
Chart, 2001, except where common terms of color are used.

Royal Horticultural Society (London,

For a comparison, several physical characteristics of the
rose variety ‘Poulcas031°, U.S. Plant Pat. No. 22,502 are

compared to ‘Poulpal073” in Chart 1.
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CHARIT 1
‘Poulpal073’ ‘Poulcas031’
Petal Count 18 40-50
Flower Diameter 100 mm 70-80 mm

General Tonality
of Flower Color

Red-Purple Group 60A Red-Purple Group N 57A

Flower and Flower Bud

Blooming habit: Continuous.
Flower bud:
Size—Upon opening, 24 mm in length from base of
receptacle to end of bud. Bud diameter 1s 14 mm.

Bud form.—Ovoid.
Bud color—As sepals divide petals are Red Group
47A.

Sepal inner surface—Color: Yellow-Green Group
146C. Surface: Lightly pubescent.

Sepal outer surface.—Color: Yellow-Green Group
144A with strong intonations of Greyed-Purple
Group 183B. Texture: Smooth.

Sepal shape.—Apex: Cirrhose. Base: Flat at union with
receptacle.

Sepal margin—Margins have moderate foliaceous
appendages on three of the five sepals.

Sepal size—26 mm long, by 10 mm wide.

Receptacle — Texture: Smooth. Size: 8 mm in height, 9
mm wide. Color: Yellow-Green Group 144A with
intonations of Greyed-Purple Group 183A. Shape:
Globular.

Pedicel—Surtace: Smooth. Length: 25 mm. Diameter:
2 to 3 mm. Color: Yellow-Green Group 144 A with
intonations of Greyed-Purple Group 183A. Strength:
Strong.

Peduncle.—Length: 20 to 40 cm. Diameter: About 4
mm. Color: Yellow-Green Group 144A with intona-
tions of Greyed-Purple Group 183A. Texture:
Smooth.

Flower bud development: Flower buds are borne in clusters
of 3 to 5 flower buds on each peduncle An entire flowering,
branch can produce 25 to 30 flower buds.

Flower bloom:

Fragrance.—Moderate floral scent.

Duration.—The blooms have a duration on the plant of
approximately 10 days. Petals fall cleanly away from
plant after flowers have fully matured.

Size.—Flower diameter 1s 100 mm when open. Flower
depth 1s 35 mm.

Flower shape—Open cup double flower, with petals
that curve out from the center.

Shape of flower, side view.—The upper portion 1s tlat
conveX. The lower portion 1s concave.

Petalage: Under normal conditions, flowers have about 18
petals.

General tonality of flower: Open flowers are Red-Purple
Group 60A.

Petal color:

Upon opening, outer petals—Upper surface: Red-
Purple Group 61B. Lower surface: Red-Purple
Group 61C with splashed of Red-Purple Group 62B.

Upon opening, inner petals—Upper surface: Red-
Purple Group 61B. Lower surface: Red-Purple
Group 61C with splashed of Red-Purple Group 62B.
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Basal petal spots, upon opening.—Upper suriace: Yel-
low Group 4D. Lower surface: Yellow Group 4D.
After opening, outer petals.—Upper surface: Red-

Purple Group 61B. Lower surface: Red-Purple

Group 61C with splashed of Red-Purple Group 62B.

After opening, inner petals.—Upper surface: Red-
Purple Group 61B. Lower surface: Red-Purple
Group 61C with splashed of Red-Purple Group 62B.

Basal petal spots, after opening.—Upper surface: Yel-
low Group 4D. Lower surface: Yellow Group 4D.

Petals:

Petal reflex—None.

Margin—Uniform, with a shallow cleft at the apex.
Weak undulations.

Shape.—Broad and elliptic. Apex shape: Rounded.
Base shape: Acute.

Size.—350 mm (1)x55 mm (w).

lexture.—Smooth.

Thickness.—Average.

Petaloids: None observed.
Reproductive tlower parts:
Pollen.—None observed.
Anthers.—Si1ze: 2 mm 1n length. Color: Greyed-Orange
Group 167B. Quantity: 45 on average.
Filaments—Color: Greyed-Yellow Group 160A with
intonations of Greyed-Orange Group 173B. Length:
7 mm.
Pistils.—Length: 5 mm. Quantity: 20 on average.

Stigmas.—Color: Greyed-Yellow Group 160D.

Styles—Color: Greyed-Yellow Group 160D.

Location of stigmas.—Inferior 1 location relative to
the length of the filaments and the height of the

anthers.
Hips.—None Observed.

Plant

Plant growth: Upright, bushy. Plants are 65 to 75 c¢cm 1n
height, and 55 cm wide.
Stems:

Color of juvenile growth.—Yellow-Green Group 144A
with 1ntonations of Greyed-Purple Group 183B.

Color of mature growth.—Yellow-Green Group.

Length —Canes are about 30 cm from the base of the
plant to the flowering portion.

Diameter.—About 9 mm.

Internodes.—On mature canes about 35 mm between
nodes.

Surface texture.—Young wood: Smooth. Older wood:
Rough.

Long prickles: None observed.
Plant foliage:

Compound leaf.—150 mm (1)x115 (w).

Quantity.—3 leaves per 10 cm of stem on average.

Leaf bearing angle to the stem.—45 degrees.

Color of juvenile foliage—Upper side: Yellow-Green
Group N144A with intonations of Greyed-Purple
Group 183A. Lower side: Yellow-Green Group
146B with intonations of Greyed-Purple Group

133B.

Color of mature foliage—Upper side: Yellow-Green
Group 146A. Lower side: Yellow-Green Group
147C.
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Plant leaves and leaflets:

Stipules.—S1ze: 15 mm long, 4 mm wide. Quantity: 2
per compound leaf. Shape: Linear, slightly broad
based with outward extending apices. Margins:
Finely serrated. Color: Yellow-Green Group 144A.

Petiole—Length: 30 mm. Diameter: 2 mm. Upper
surface color: Yellow-Green Group 144A and
Greyed-Purple Group 183B. Lower surface color:
Yellow-Green Group 144B and Greyed-Purple

Group 183B.

Rachis—Length: 60 mm. Diameter: 2 mm. Upper
surface color: Yellow-Green Group 144A and
Greyed-Purple Group 183B. Lower surface color:
Yellow-Green Group 144B.

Leaflet —Quantity: Normally 5 leaflets. Margins: Ser-
rated. Size: Terminal leatlets are about 65 mm long,
40 mm wide. Shape: Generally elliptical. Base:
Rounded. Apex: Mucronate. Texture: Smooth.
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Thickness: Above average. Arrangement: Odd pin-

nate. Venation: Reticulate. Glossiness: Not glossy.
Disease resistance: Above average resistance to powdery
mildew Sphaerotheca pannosa, downy mildew Perono-
spora sparsa, rust Phragmidium sps., black spot Diplo-
carpon rosae, and Botrytis cinerea under normal growing,

conditions.
Cold hardiness: The wvariety 1s tolerant to USDA Cold

Hardiness Zone 6.
Heat tolerance: The variety has been found to be suitable for
climate conditions found in the American Horticulture

Society heat zone 7.

I claim:

1. A new and distinct variety of rose plant of the Compact
Floribunda rose class named ‘Poulpal07/3°, substantially as
illustrated and described herein, due to its abundant red-
purple flowers, disease resistance, and extended period of
bloom.



US PP31,003 P2

Sheet 1 of 2

Nov. 5, 2019

U.S. Patent

- ) Lt - " -- " -- ) ) - LUt -- -- - - - - -- ----------- -- -- ) -- -- - - - - - - - - - - " - - - - - - - - - - - - " - - - - " - - - - - - - - " - - -- - -- - -- - - - - - ---- -- - -- -- -- - - - " - - - - - - " - - - - - - "
- N - N N - - L} L} N - N - N - N - - N - N . - N - -- -- - N - N N - N - - - - - - - - - - - - - - - - - - - N - - - - - - - - - - - - N - - - - N - N - N - - N - - - - - - - - - - - - N - - N - - N - - - - N - - - N - - - - - - -
------------------------------------------------------------------------------------------------------------------------------------------------------------------—--
- N N - N - LI N N - - - - N - N - N - - N N N - L} N - - - - N - - - N - - - - - N - N N - - N - - N L] LI N - - N L] - N - - N - - N - - N - - - - - N - - N - - N - - - - - - - - N - N - -- LI ] - N - - N - LI - N - - N - - - - N - -
------------------------------- ------------------
- N L} N L] N LI L} LI N L} -- - - - - N - - - - - - N - - - - -

. . . . . . HHHHHHHHHHHH . . .
. . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . .
. .. e ) o . . . . . HHHHH”H“H”H”H SRR - . . . g . SN . . .
. L. T . L. . . HPRH”H”HHH”H“HHHH LTl ... . . ... . . . .
. . . - . . . ol i . . . . . . . . . . . .
R R ' R R i ' R R R R
. . . . . WA A N A . . . .
R o R R R R R R Tl i . R R R R R R R R - R R
.. . PRI . .. . PR .... PR .. . . . . .. . . .. .. . P ”"’”“HH’”"H’H x”"” .-.1.” ... .. . ... .- . .. A A A . .. .. . A
T T T o E T
. ' L. . . . HHHHHH”HHHHH”H”HH HHH” f . . ... ... . . ...
- IR . ' . . . - HHHHHHHHI”HHH”H”H “H“H ) T e “...1.” ” . SRR SN
- - - R e O . . UL . .
R R ' R R F o Eol ] . . . R R R R R R R R
. . . . . . . . . . . El i A P ' . . . . . . . . . . . . .
. ' . . . - i - ' . . . . . . . . . .
. . . O Ol e . . .
e E i WA T
. . . X A A i . . . . . .
- - . . O Y . . . . . . . . . .
. . P PR T . PR . L M E XK NN NN L M A ] - P . . . . .
- - S . F i A . Lt . . . . . . .
. . . o O . . . . .
N R AR REE R E T
. . . FE i . . .
R R R R FO i EO R . R R .. - R R R R R
. . . . . . . . . . . Yl F i P . . . . . . . . . . . . .
. . . . WA MM AN EXEE R i ' . . . ' A . A . . .
- R - e A M AR w4 . . . . . )
T AN NN LN X E X XRK i ir dr Jr i Ao I T R T T T T
. . . A A Al A o i e e . . . . .

. s . i R R Rt e i e e . . . . . . . . . . .
- - . - o A n AR R ek w L . . . . . . . . )
- - . o A . . . . . . .
e AN N W AR KRR EEREATRE 'R

. . . S . . .
. ! . . . I S N . . . . . el . .
. . . . . . . . . . . . . il A A e, | . . . . . . . . . . .
. . - - A N Lt . . . . . . . .
. . o e o e e e R P e T e et . . . . .
Yl - i wr xR T T T T T
. . B F A . . . . .
. ! . < . ol A T . . . . . . .
. . . . . . . . A A . . . . o ' .
. . . 2 . ol A e . . . . e . .
. . . Pl . . . . . .
ol i e | T T
. . . . . e A A e A o e A A e e e A pe e A . . . . . .
. . . . A A X X XEXENEEEEIRE X oo . . . . . . . . .
. . . . . . PR . . . . Mo N NN N NN NN NN NN NN P - . . . . . . . . . .
- - - ' - A NN N KK X NE N NNEN NN [ ] - - - - - - - -
. A S . . . . .
. drodp ip O o Jr & & ol T T
. . . . dr i dp dp M Jr B e ol x ' . . . . .
R R R R e M N N g S . R R R R R R R R
K . S P R . I .-.ll.-.........................r.r.rn...nn......\n.._ i R . . : K K
R R R !PHFHH ; L
R R r N . .H.H..HFRPPP e R R R R R R R R
. . . ' A ' H!HHHHH.HHH .PHHH!..—..PHFHFHHHFH! ; . o . . . . . . . .
P ' T ERERNEENN (S W N i k & ko b a hoah EREEX N A A A A i i LT T T T T T T T T T s e s T
L LT CCTCIERE R T e T T e e R N l""a”nnnur.”n“n”a” HnHxHnHxunnxnxwxnxﬂnunﬂxnnf”rn " Telel L LT LT . . CaT
. . . ' . A A ! ' R LT T T T T T T e s o .
. . . ! T R Lt . . . .
e T i B A I i i e i Flir s e T T T T T T T T T T T e s s T
. . . i B . . . .
. . ' . e e R R e R A T T T . . . . .
. . . . . T ME R R X R R EENRER®ES®NX XN NN N ' . ' . . . . . . . . . . . .
. . ' e . i i i i o A T T T TEE S
. . . T e, = T T T o ST
T L " i T T
. ' . . A . . . . . . .
. . . I . ' . . . ' . . . .
. PR P T . Do o x r r o a a aw ERERERENXNXNENREREX & X X X X X & X X & N ¥ & & o X § Foao1 . P - . P . P .

. . LT L o A N et . . . . . . ' St
) ’ ) T T - . . . . . .
e F o i T T T

. . . Al A A A A Fo A A i * . ath . .
. . ! ' ' ¥ A R T . . . . . . . . .
LT T o ot ! ! i ! O i w T T T T T T T T T T LT T T
. . L polg ol ol R U N B . . . . . . . .
. . L R I I Tl S S e e ey e S R B Rl Yl A R U A ST . . . et ot
CeTe T A A N NN R B R e B A N A M P R T PP T T B BB WA B T T T T AR
. ' O e 2 A A el T T CaT . . . . . .
A, L el i al sl sl sl A KK A K KN . o LT LT LT Tt T et o
B 2 e e e N A W ol ol o A . A Ca A A e B LT . . .
. B - il ey e e e e e e e iy ol A ol g e T . . . . .
Wt dp o dp gy e oF dp Jp e dp dp oF Jdr dp e Eol i i i i i Y TR T T T T T O
. e e a N a alal ool Al e Al A g A A Lttt . . . .
. ! e N N i A e L. . . LT ' . . .
LT T T N e s ol A A i e A A D T T T S
< ! L e e i el i aals A A Sy L . S . . . . .
. L N a a a a  a aal a al a a i s . . . . . .
e .4.-_.-.l.-..._.44#!#4}.#4}.#&#4#41.#&4#}.#.......-..-..._......._..... ol i i i HHHHHHHU.HH!U.U 'y . . ...1. R R
. . ' Wl e oy e b e e e B iy e ol i Vel . ' . LT T .
T o W i i i e e W i LT T
. . L N e s ol o s ol . . .
. ) N P i . .
[ T T Wi dp e i g e o 2k I dr dp dp dp i [ T
. . . ey g i dp e o W a2k om b ok S ode b dpodp O g y .
. . W Wi e i i D e ) ] . . .
. . . dp ol i b e dp i e P i ) . o
- L LI N AL AL R I MM N e A I ot
P T T Wl o i o el i i brodr ok A 4 dr ok dr o dr B dp dr o dp i ol W h T
. . ' W iy iy e ol ol A Jrdr b om dpom - &k Jr J dr Jr dr dp dp OF N . .
R R ' e el e ol ol ol e e e PR T S T S S S S T S S S Il S S A g Ty | ' Lo R
P . . . dp e o b el o i i A b 2 & am b ow ok & b b drodrold ddr dodp o de el a . .
. ra A dp e B O i o W [ . . .
R R - il.-_.-..-..r.......-.l.-..-.....-..-.l.-.l}..-.}..-. EFE LRI A e ) R
. . . Ll U e s el . . . .
. ! . L N N MO Tt
. . N o e ) o .
. ! . M S
. . i A STt
e s T P F R M N ) Coe e
. . i . . .
R ' ' ' SN N N NN, ) ' ' R
. . . e e . . . .
. o . ' F N N K] . . .
. St . W e i . .
N R ! _-......-..-..-..-_l.-._-.a..-..-.l I T T R
. ' T l.-_....-..-..-.....-_l.-..-..-_ ' P LT
LT e, Lot
' ! P ' .
R i S .
T LT LT
P T et T,
-1- -.- N o L] LI --
e e e ' . LA . - LR
Tt . i S e 3 .

A
- e
-
- e
.
P T
- e

R i i P o o .
T na a R AR S dr ok i e
I I e ol ) *
I I I e e i e o o T N N ]
P g e e e N M)
n.._.__...n.q.tn.rn.__.._.__.r.rt.r.r.r.r.......r.....t.-..._............-..-_.-..-.... X %
R R N T i i

et PR R -
AN Pttty .n.rn.__.._n.ln.r.r.-.__.rr.r.r................t.-..-.........

R

LT 4 oaa PN RN Nl et "t

" a s a"a .un.__......i. .._.r.._.r....r.........r.._..r.-.........._......-. " .-..-_ T,
1 - LT R R R I

o A b
b T

b

0 - -
.
v L W)

1“ LT . .4.-_“._..“.4H.4”...H....H.qH...H...H.qH...H...H...#......._._.........
T W i e e i

'I P T TS iy T
.-_.-..-. i iy .__n.li.__n.r.'l
i b ode br B & & I X
. . .-......l..-_.....-_ .r.._.__.r.r.r.r.l -
- iy i i
-..-_”...“.4”:”...“.4”.4“ ..._.__.H....H...“ “.___H.q”...“.___.__.
L N R et sl sl al
N N o
”._._.__..........H.qH.q”...H._._H.._”...H.-H.-_”...HJ.. L Rl W ._......_._....—.__.._..&anaurul.”..”a.”-”.—”t”a”:”... Ll
L E R 3 0l el L aE ol it
W e a e o N
o kel N L N ) Ll )
F
“.._.H...H...”._._H.._H...“...H.._H...”._._H.._......_-._._... T
L C R N RN
HtH.qH...H........___.q ....-._...-_“.__..-_._._... .4
o
i i k&
AL

L L L I e Sy g R Sy g Sty
et _w M L N A XN N
o : e L I T I
. . [ & ar o &
_— u T T et " e it
et o T T e PN e N
P e a al Py L L P A Ry e e iy g
ST N R N N s M AN LN AL el el el
T T T T AT I S Sl S Sy Pl iy i it
. . B a e aa e aydrdrWie ve LA L PR L el el el el
. s e T e e T T T e e a0 e et e e s al sl e T e o o e e Ty
) A Y, N R 0 L i P N o T N S Sl e g S iy
W e T T T e e O i LI A I e aa a aaaal W
. aataaea T Y AT T e T Yy i i T I e o o
. e A e e o e e e e e e e .
A N R i Ll e Y -
. P ] T eI e e ey e e h_
Lol o A T ey e e e e e Y e e -
. P O Il A N
P L A I B A 0
. o T v T L A e s e M N
e T T L e g g U iy e -
Ui e e LR R L e M a
e T T T i T T e ag i T e x
. P N L I L gy g s a
o o i
' P il -H.__.H.4H4”...”.qH...k...H...H.........H&H.qn..r&”&“i”&”.q”......_-_
. x P A L el Y
LA L e At el at et el el
. x L Al gy
L e e
' A At At LAl N M e A M

Jodr o dp o de A
A T e T e e T

Rt I P L N

% & & % R o e i i
N M NN MR N MR N

I}
E I

¥
F

P
FY
F
F

Wi i e e T
W W e e e R T ey
A W e U e e e e
o N N e )

.-..-. .....-..........._..-..r......_..._._.._nn.n.__nn__.n.q
.-..-__-_.-..-.l#i##k#?###&.&*”}.#k#k&#”r”.__.....r“r......Hn.”.__Hn.__.._.._n.._.rnl.__ .n.__“.____
- .-..-_.....-.....-_.........................-................... .............-.t.....r e T e e R

LR

ARk kA Ak bk
& F ]

P A o o W

ol

Bk b b b omoax h h ko dpod M bbb & Joodp b i & &

I N o R R e el e ) Wl e R ek ke Kk b d Lk b b N kM M oa L R
D e o S L g B L A e Attt N N N e 2 T T e e e T T W A dr e ek Tk e e

T e e e ey e e AR AR A M N N NN NN NI R A M e A N M M N A N A R I
D e o A e e o el el R D R Nl el W WAl Rk A ke ik e R ke kT kA N N EE a F aal a al o R i

D S N T o T I T gy e L i Ty At e T e e e
._.nu.u.____H.._.u._.u.._..__........_H.r._......_.....r..._..._.r....r....._..__.._.....r.__..._......._....4....._........-...............4........_4...444...4....-........_ R W e e W e e e e e e B Sy
D R e e g Ay g )

ma b h ok k dodr drode b dr b b de b M b oaox ko oaoaom

ok oa
ks ke waw kh h ok Fhoad kA y ok akhonkk
= rowr Ill.rl-.TIllrlr—.
= . e . . CE——



.._..-.._................._........_...._..r.t.......r....-.l._......__.._n.._.._..._.__nnl P i Tl S
drdp dp dp Jp Jp dp Jdr Jr b & & b dr bk om & . a2 0w o= om
L Ny i
o dr dr e e dp ol A A g i ke e
T a  a
I I N ke

W B i Jr o Jr dr dr br i Jrom B b om om o
N N N R
'l.l.l.l.l.l....l.'.T.T.T.T.Tb..-.Tb.'..l.T.r.rlrl.rl.rll .
.r.l.ﬁ.l.}.l.l.l.l.l.l.l.}.b....l.b. .r..:..fb.f P I R R R N e e L |
[y

A i i iy e R e h_ h_
.___.__.....-.......-.44.....................................r...t.r....1“..“.._.._.._“._1“-”.._“._..__-“ .
l.l-‘**}.}.}-}....}-b..f.r.f.f.Tl.r.T.r.rb.‘bllb.r.r
-
- -

US PP31,003 P2

Ak e ke ak
L
L O

[
-.___H.q.___...“.qn...“...“...n.q”....q
L a0 N ar ks L)
e a
A g e ik ki o b Ao W e e e et
, ) L e g a T e iy iy e i e 0 Ay e e e e g e e iy ek e
. . AR ; ; B h K dr ke ke dr ke ke b A M s s PR N e N N N N
; i ) ; A d e de e g bk b a b s am RN o e el S o e N
. [ U T S e ) m drom & & & b dr dr dp Jp Jr Jp Jp dr dp Jp dr Jr de Jr dp Jp Or dr dr Or dr dr Jp Jdp dp dp dp Jp O OF i
dr o dp dp dp de o .r.._.__.r.r.._.r.rn.r.r . o n.._.__ r.__.T.rr.__.r.__.._.r.._..__.r.r.v.r.._..r.._.....t.__.._.r........v.r.r.r.r.....v.r.r.r.r.r.v.r.._..r.r.__..1.__..1._1..1....T.r.r.r.r.r....r.._....................._.........-.l
P -k om A s & & & B m & M m 4 dr b b ar b b Jroar b & Jr o dr Jr b b Jr b Jr O Jr Jr Jp Jp odp

h_ e
T
aaom e i T e e 3
e e A T e i il Il e
. ll.._nin.-l.-.l.-.v.r.r..................-........l.l.-.l..-..-. II
o A T T R S o e i .

a h Rk Ak ko kR
A b kb W A N
- - X b d .r....t.....__.........-.........

a ke Ay
P U
.ll.._.._.._.t.r.._.....__..v........ ] i K oir ip b b & &
N A " J B dpdp bbb O o b b m ok om
P e g dr ok dp dp b bk b b a kb om k
L X dr i b k4 &k a hoa ko

& dr dp dp h dr b b b om komoa F

% drdr b b § b b moaox ok
2 drdr b o j b kA & m s m k h kb aoworoa
i, & dr o b b b J aor m ke h k
.HH:..

.
X
r
L
r
X
)
)
Iy
EN)

A

.
.
]
[
L)
L]
L]

ar
L)

H.-
A

o™,
i i
x
b

i

e
o PN
X

.
X
a..r.xxanax ; .
x
"
.

X x - B e A e e .
. .anHH ”!Hx" H ” “l"ul Lo Moo, ; N
A lu__nui
2N K R

L

ol
l_p M

e
.-..-_.-..-..-..-.........._..-........... PR P A W waT .-..-..-_.-..._.......1......_. P H.._ ”n H.r.._ L “a"a .
.-_.-..-......................__......r....r 3 A e e e e

L A S
AW o i N Jp b drode b A ok &
Bodr ok Bk kL R kKL g .

ok kN A
roam ok ....._............r.._..r.-.....
P e U Sl Tl
Bk ko kN Ak
A a ko o b A kAN
B o a & h o

& & & & b & & J oJodp i k ) b .Hlll_

.
[ R e A e A e ol ™
] L e S A N
n -_-__._:..—.4......_._._.........._............r.r.r....r........_.._#.._n-.._.-n“ P
Wl R W A ke e d bk e T ka

PR A N
= = kM E
|.1|.._.__....._..._.........-..........-_l
R N
moaoa M koA M b od B W
na kWA N dr Aok e
R N N N
" kA - .r.r.r.....-...........-..-.....l.-_

- -

e aa ,

Sheet 2 of 2

Ak a e " ko i.__.._hi.__.._.__.._.”.._.__.__-.__.__.._hb.rb.rl.r.l.r.r....r.r.....-..........l..-..-..-......-..-_.-..-_
P A AL AL NN B N MR R P N N N e NN
W dr o dr i & Jrodp b b bk Jr M b ko Jr e b b o odr & b b o b b om & R 3 Wl dr e b e b dr dr b b kM A b kK
W dr b dr b b i dr b b ok bk a oarom dr Ao b ok kK oo omoa bk A oaa kA okoaak ko | & dr dr b b dp dr b b ok ka4 A R oyoa A
B koA Soa bow Hll.-_ M o M dp J Jr dp Jr b am Jr & U & & & & b oo om M & X
.xl Il.I.-_.-..r.-..-..-_.-..-......._..-............__ PEN .r.._..r.!.!.__..r.r LR R S LN
B B % b i & dr 4 d b ko A ko4 kR kk

- n
[

o S el i e, o tu

.-_

L

M)
oy
L)

X i

F & i
._,....H.-H#Htk#...#khntn#”..r&...#”...“.q” H H.-_H.q.q
r
e e e e U e ..q” .4” NN

»
L
X

-l'll‘
i
ol )
¥
™
T
¥
[ ]
r
o
L}
L]
[ ]
[ ]
[ ]

& L I & I F I
b..T.lb..—..T.Tb.r.T.r.Tb.b..r.T.r.r.r.T.r.rlTl.r.-

i

F3
»
¥
F3
F3
F3

F)
¥

P

X %
™
¥
B
L N M )
JrJ‘_:Jr
¥
¥
F ]
1]
F ]

v
O )

b b de Jpoir e dr r b b o w h b i b & N
X i Jodp d kb b b dp Joodoode m o oa b & b 2 b a h & b k aoaoaam
Jdr Jpodp Jr dr Jp dr & Jp Jp Je ar dr Jr b J & b b h b om M bk m kg b b &
b o b b odp b0 d b b n e b brak 2k F 2 > & bk bk a w k kb ok ah b b M bk by Jri Jiri i
NN J o d b K Jr b Jrode b b b a b ok ki a k& b ax h b b j a & o kb h & O J d droir ir dr Xk ir

L) L)
L)

)

X kN
Jr:q-JrJr
PN )
X R K
Iy
F
¥
r
¥
¥
¥
i

dp e dr de a oy e ok b b a LM A k 1 W W dp e dr e e g g ke ok Ak A de b ko kA
.-......-......._..r........-......._......_......................_......_..._.._........._.._......._.._.rH.__....1“..1”.__.r.rn........._.r.r“.r.._.__n.._.rn.._.rnn.r.r.._.._.._.rn.__.._.__ I 3 A X I.-..-_.a..-....l....-............-...................t.r.._.r.r.._..._.r....t......_.._.r.r.__M.rn.r.r.__.._.rn.__.._\n.._.l...._n S I BN R A
I e A R "

L3
i I i . e a2 a bk m sk k k kB 'k h x kMo h h ok Sk bk k& I P
i..-.&.l.i.-.l. 4}.}..{1.}.4...}.......}.4 gt 1.......1........ .r.....r.._..r.__..r....r.r.r.._ b A b h brdr b h b b b Ja b h ook j b oay Pl iastapte ..........}....l...........i.
dp o dp o Mg dr dp Jp Jp dp Jp b dp Jp dr & Jrom Jr 0k am & b a & d o d b b m M b Joom ok b b & bk Ak booa b doh b oa b & ok & Jrododrodr i dp [}
W o ot dr dF dr B dp dp b Jr b Jr i O oap dr e S om J 4 Jr dr & U b om b O b b o ok Jr 0 h b b Joar b b 4 b b & & M Jo Jp Jr dr o drode dr dr o dp o
W o Jr bk & e dp F Jr dp Je dp b b dr dr o m & Jrom O b b g 2 & bk h b nmoaa ksl ki koa 2 ks h k dd e ki d i & &
W o % dp dp dp O fr o Jp dp b dp & Jr b dr Jp b & dr b dp Jr dr Jr b b b Jr 0k A Jr o m k koo b de dr b o b Je de b b b B O Jp de Jp o dp dr dr dp dp i
W _Jdr i i i W X dp Jp Jr o U dr O b h Jr b b m b am o b m h & Sk b a k J b b b bk k Jo i b b om b a d bk & Jodrodr dr dr i
e T T e T
- - a . -
* , x x, A et y & PR ....._..._ e ......_......_..........-..._..rl..-.l..-.n..-_

¥
X

»

)
L N )

> i oy F ke ke h P S Y x Fogrp o X e -
.-..-......_........_..-..r.....r”......_..... ) .__....-H.r”.r .r.......”.__”... o .....T.r.r....._.lH.__.l.__.r.r.T.__ o .r”.__ ...H.h”.__ﬂ.l.v.rl.__ I n.r.r”l“.r.l.__ ....T.-......ri”.r.r.__.r.r.._n .._.“.rH.__..._
Ttk ...t.._.........r.._..r ......_......_......._..r.._..r F .r.._..... Rt ......_..r Pl s x PRl i x i e ......_..._ y oy N it )

»
EN )
»
LN
L
X

Nov. 5, 2019

[
5
*-Il.i *_ &

)
»

bl b de de b b Jo 4 oo & X% i i |
. 4k h h h oam &k de de drodr dr dr i
4 b m b bbb e dp e b b b b & & Jrdrodpie droir ir o &
A d n ks aoa Moo N b bk b S & & & dr b drodr & i

PN NN N R A N

&
&

PR
»
Ta
i
)
»
) 4-:1-:1-"
X BN
L)
¥

EaEE N NN )
&
X

[
L]
»
*

[y
.4._...___.4.__.
L
i i

iy i iy
ol o i
X dp a iy
i o i

i b b de & dr drodp o dr drodp de Jr b o dp dr dr de dp dr Je Jrode j dr de 4 dr dp de de b b b dr oo b ar de de de b 4 Jr o b Jr & o O b b b b o drode o & N
¥

»
»
»

& i dp dp dp Jr i dr dp dp Jp dp de de dr dr B Or Jp dr e o Jr Jr Jr Jr dr e dr Or Je U & Jr b Jp ok Jr b Jr b 0 Jr ok de dp deodp de dr 4 & Jp e b U & Jr & Jp
¥ F ki oS I F h kb F b b de b k& ' F bk bk k P I I
.................-.............._.....t........._....._..... .r.....r.....v.._.._.t.v.r.....t....v.._ ....__..Tn.r .t........r.t.v.r.ri.v.._..t.._ P S R P N ..1.._.......1......_......._....._1 PRty .........._.

dr dr dr dr i dr dr de dp dr dp dp de de Jp de Jp b de de e Jr Al Jp dr dp de bk O 4 ok Jr B de ko dr Jr b dp Je - & b e 0 b b de o B & b U b 4k Jr
ar dr dp i i & ........H.............._......._......._.............r.....r........r.r.r....r.._ ............-t.r.............r.r.__ .........t.......r.r.r.__.r.__ ......_..._....r.._.._.r.r.t.r.r.r.r.r.__............_t.t.._.._.r.-.-.r........-.......-.-....r.r.r.t.r.r.-.-....r.r.. .....r.....r.r.v......_.._.t.....r.r.r.r.r.....vn.-.rq.r
P

i

ok d N
X
X
»

¥
¥
F3
F3
o
¥
»
X
»
»
»
L
t
EE)
F3
X

'Y
i
iow
*

)

»
»

X
)
¥
F
»
¥
»
X
)
F)
F
.y
F)
F
¥
)
X
X
)
X
L}
L
X
X
X
L4
]
X
"
X
"
L}
¥
L
X
L}
L
X
L}
"
L4
]
"
X
]
L
"
]
L
L4
]
.
L]
]
"
L4
L}
L]
"
X
"
Y
L]
-
L]
]
L
L4
]
L]
L4
]
L]

"
A
¥
»
)
x
Jr:Jrq-
XN ¥
»
i
1)

¥
F
F
X
»
»
F

o
¥

ol
xx
El
X K
EE
Lot
X X
L
E
ity
ES
i

L
L
K
E
X XK
EE
™

i

b oh de b S b b b § b dokh b dd bk d ol b hox ik k

X
L}
¥
L}
¥
Pafu
L]
"
3
L
L4
]
L
"
]
"
"
]
¥
"
L}
L
"
L}
"
¥
¥
L
J.-
"
L4
L}
"

-.._n.i.._.._n.._i.._.._h....r.r....r.._......._...... ......_.....r.r....t.._......._......._. i .u.”u_ Ey

X at .__..._.._.r.._.._n.r.r.r.r....._......._......._..r.r.... ar o dp dp dp dr dr o dp
-

PR R e

P )
)

- .._....nnn.._i.._.__.r.__.._.....r.r.r.r.r.__.....r.....r........ N .._......................... et
iy iy i
o )
o i

¥
¥
™
K X
Pl
Xy
™
L
™
X
F
¥
r
¥

L
r
i
L]
r
NN

¥
F
r
¥
i
F3
L
i
r
L
L ]
gty
¥
i
i
r
"
i
"
L
r
r
¥
"
.
i
"
.
r
"
"
r
L]
.
"
i
F]
r
i
ar
r
F3
"
r
i

ir
X
i

i
»
)
:
i
W
™
i
ERE M o 5
¥
Ty

Jr:Jr ¥

X

PN

i
r
M
i
)
M
i
r
r
¥
y
]
rl
i
]
¥
¥
™
N
i
¥
¥
r
[ ]
rl
r
]
¥
r
]
rl
r
]
¥
i
\
W
r
r
o
g
o
¥
‘.J-
x
*J-

ol
o
Yy
*b
I
o
M
"x
‘.b
1]

¥

X
X

Fy
4-:#
ox
rx
r
¥
)
¥
r
¥
¥
F
¥
i
F
r
r
1]
™
¥
r
o
¥
¥
¥
i
F
]
¥
y
r
F
r
r
r
r
¥
N
r
r
¥
r

§
r
>
u
§
[
[
r
[
L
L
r
X
r
F3
X
X
F3
L
¥
X
IS

Fy
»
C

.r
Ay de dr dr A dr i b de de b bk de drodp dr ok k dr ko dp d dr b ok drode d dr o bk ki dr b b de dr b bk dr Aok k kb b b A d dr de dr bk dr b b de Ao e A
o E ar dr o dr b h o ok o E | i b kN E [ B L] ar ar E E o E
P .r”.r”.r.r.._......r.r.r.....r.........._ .....r.......... ......_.._..__........ Fiafigia it .....r................r.....__ it it .r......_....r .r.....l.....__ e ........................__ Pt

F

»
»
L

X

L}

X

F

X
L
L4
X

LA EE*EHE.TEH.THIH.THEH.TH.T”.TH
i
e o e e o e T e e T e T

LA N
&H....“.......__..___
L

X i &

ar
X
]
L)
L ]

X
X
F)
™
[
X
x
»
]
+
L 7
X i

X
»
L
L
L ]

I
»
L)
L
+*

N
-
»
:44-4#
)
:41-1-4-
5

I L ) I
ettt e .._...........r........_...._.........__..._..-.
a2 g a k& UM d kb deodp b dr O odp drodp dp dr
b A . FERCRENEN .r.._..r.._..r.._..._..._......-......-..r.-..-..._.
a2 a h m h oa h k d & Je b b ode de dr dp Jp drodp dr

&
&

X X ¥
Eals
T
¥
¥
)
)

)
&
»
»
-

T T

d i R
.

)
*

L)
- dr
'Y

&
X %
e
o
»
L

Ak ki
Pl . ”.__. .4”*4.__. P
A

E
»

T T I I I Il o Py
& P A b b2 b b E kb oo ko o o
Al wa e a e T e e e e e
e e T e o e e iy
ek a kA m g b d o de de o de de e dp oy e e dp o dp i Pl e
a e T e e T e a a ao  T T TT -
D i P ™
T T o e e i P i
" moa b b ko moa hoa bk omom o kb d h d o de Jpodrode dodeodrode dr dp B dp oy dp ol el iR
a s sk P T T T T T O I e T I e S ol e e S S et " S N N ]
e S T S T T R R e e S e e e e A e e o N N ]
N T e e ....... ....._. o .-...r.r.r.r.r.........r........#}.###}.}.}.}.#}..-.}.l.}..-.l..-.l.-.l..-_i.-.
- Tatat IIb*IIb*I**bbE****b*h**‘*****'*‘.“***

E )
F )
&
»
5
-
E)

F3
s

[}
&
L3

i
o

A A
A

Il R

FY
o
&+ ¥ &
L

P N R N I .r.r......_ L ......_ ....r.................t....;.}.....l..._....j..-..-.l..-.lj. dr W
A e Ak k r.r.r.r.r.r.........._ EFERE .r.r....... - .r.rktt##t###}#&.#k##&.&.#&.#ll&. k3
R R R L N T T I T e L e e vy i i i i et

4 4 Ak a b A b ek oaoade dr dedr j & dr drodp dp dr 0 ok i i B
Y

LN B ]
L

.-_l..-..-_}.l....l..-.l.}.....-_......l..r....r#........-_...b .r.-..r.r.r VT .....r.r P S i e

E
[y Joa b & &
dr d W dp & W i dr ik M dr K b hode N J 4 dr b b o ki b oaoa h x hod b bk b xrhoaa o andadad hahaaaxhh a2 Ak "
‘*‘.‘. '...‘"‘.“.‘..'*...}.‘l.l‘T}..Tl.rl.ﬁ..'r'l.r.r*r.f.—..rll.r.r—..Tr.T1.J1.lr.T.1.Tr.l.1.rl.J-r.ﬂ.1.Tr|—..r.1r.1.|1.rl.Tr.T1.T " Illrll.Tr.T1I—.l.1.l1.rr.T1.r r—.'.r * .Trl—..T1l.1l1.T1.r1.'1.T—.l1.r1.r—..|l.r1l—.

E IO IO DA I I I L B I L] - & E I E E N R E N B ) o b b & W ko om ok h ks ok s s koS dr b o kb dr ko s kN E I I E I N I E I L] L] L] E o . 4 o i kM E
H .rr.Tr - m xr o wrh .r.:... .T.'..T & l.'b.:..r i b k& lb.r.:.l .T.:.r.:..r b & .r.:..r & ik ok Ib.' .r.:.r.-..r A & 2 h F h brh s kirh h rhoalhiid ok Ib..r o h h ras xrkirhoa b.:..r r b oa l.:.r.:.' F b lb.'b.... & b om .rl.... I.:.r ....T.ll..' .rl..' .r.:..rb.a. .rl..-_ i .T.-..J. .rl..' i i .l.:.r.l..'b..rb..r
ror

o N I I e I e |
N b

h & > s & b ’Fh orh s s s h s sk xr ks sk Ny s s Sk b s ks s s sy s s s S s s s s s s ks b s s b s s s s s s s s s s s A s Fa s s ook w s FE L s h s S
e T R T e . =T -

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

