12 United States Plant Patent

USO0PP34115P2

(10) Patent No.: US PP34.,115 P2

Hofmann 45) Date of Patent: Apr. 5, 2022
(54) JAMESBRITTENIA PLANT NAMED (52) U.S. CL
INJAMSADAW? USPC ot P1t./485
(50) Latin Name: Jamesbrittenia hybrida (58)  Field of Classification Search
Varietal Denomination: INJAMSADAW USPC e, Plt./263.1, 485
See application file for complete search history.
(71) Applicant: Silvia Hofmann, Mainz (DE)
| Primary Examiner — Susan McCormick Ewoldt
(72) Inventor: Silvia Hofmann, Mainz (DE) Assistant Examiner — Karen M Redden
(73) Assignee: INNOVAPLANT ZIERPFLANZEN (74) Attorney, Agent, or Firm — C. Anne Whealy
GmbH & Co., Gensingen (DE) (57) ARSTRACT
(*) Notice:  Subject to any disclaimer, the term of this A new and distinct Jamesbrittenia plant named ‘INJAM-
patent 1s extended or adjusted under 35 SADAW’, characterized by its compact, upright to out-
U.5.C. 154(b) by 0 days. wardly spreading and mounding to trailing and decumbent
lant habit; vigorous growth habit and rapid growth rate;
21)  Appl. No.: 17/372,138 b » V18 S PI% & ﬂ
(21) Appl. No freely branching habit; dense and bushy plant form; early
(22) Filed: Jul. 9, 2021 and freely flowering habit; single-type flowers that are
purple and bright yellow in color; relative resistance to
(51) Int. CL Botrytis; and excellent garden performance.
AOIH 5/02 (2018.01)
AO0IH 6/00 (2018.01) 2 Drawing Sheets
1 2

Botanical designation: Jamesbrittenia hybrida.
Cultivar denomination: ‘INJAMSADAW’,

CROSS-REFERENCED TO CLOSELY-RELATED
APPLICATIONS

Title: Jamesbrittenia Plant Named ‘INJAMSASKY”
Inventor/ Applicant: Silvia Hofmann

application Ser. No. 17/372,166
Filed: Concurrently with the instant application

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Jamesbrittenia plant, botanically known as Jamesbritte-
nia hvbrida, commonly referred to as South African Phlox
and hereinafter referred to by the name ‘INJAMSADAW’.

The new Jamesbrittenia plant 1s a product of a planned
breeding program conducted by the Inventor in Heidesheim
and Gensingen, Germany. The objective of the breeding
program 1s to create new compact, freely-branching and
uniformly mounding Jamesbrittenia plants with early and
freely flowering habit, attractive tlowers and good garden
performance.

The new Jamesbrittenia plant originated from a cross-
pollination made by the Inventor i August, 2017 1n
Heidesheim, Germany of Jamesbrittenia hybrida ‘Shakira
Yellow’, not patented, as the female, or seed, parent with a
proprietary selection of Jamesbrittenia hybrida 1dentified as
code number Ja 16 13-6, not patented, as the male, or pollen,
parent. The new Jamesbrittenia plant was discovered and
selected by the Inventor as a single flowering plant within
the progeny of the stated cross-pollination 1 a controlled
greenhouse environment in Heidesheim, Germany in July,
2018.

Asexual reproduction of the new Jamesbrittenia plant by
vegetative terminal cuttings in a controlled greenhouse
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environment 1n Gensingen, Germany since July, 2018 has
shown that the unique features of this new Jamesbrittenia

plant are stable and reproduced true to type 1n successive
generations.

SUMMARY OF THE INVENTION

Plants of the new Jamesbrittenia have not been observed
under all possible combinations of environmental conditions
and cultural practices. The phenotype may vary somewhat
with variations 1n environmental conditions such as tem-
perature and light intensity without, however, any variance
in genotype.

The following traits have been repeatedly observed and
are determined to be the umique characteristics of ‘INJAM-
SADAW’. These characteristics 1n combination distinguish
‘INJAMSADAW’ as a new and distinct Jamesbrittenia
plant:

1. Compact, upright to outwardly spreading and mound-

ing to trailing and decumbent plant habat.

. Vigorous growth habit and rapid growth rate.

. Freely branching habit; dense and bushy plant form.

. Early and freely tlowering habit.

. Single-type tlowers that are purple and bright yellow 1n
color.

6. Relative resistance to Botrytis.

7. Excellent garden performance.

Plants of the new Jamesbrittenia can be compared to
plants of the female parent, ‘Shakira Yellow’. In side-by-
side comparisons, plants of the new Jamesbrittenia difler
primarily from plants of ‘Shakira Yellow’ in flower color as
plants of the new Jamesbrittenia have purple and bright
yellow-colored flowers whereas plants of ‘Shakira Yellow’
have bright yellow-colored flowers.

Plants of the new Jamesbrittenia can be compared to
plants of the male parent selection. In side-by-side compari-
sons, plants of the new Jamesbrittenia difler primarily from
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plants of the male parent selection 1n flower color as plants
of the new Jamesbrittenia have purple and bright yellow-
colored flowers whereas plants of the male parent selection
have red-colored flowers.

Plants of the new Jamesbrittenia can be compared to
plants of Jamesbrittenia hyvbrida ‘INJAMSASKY’, dis-
closed 1n a U.S. Plant Patent filed concurrently. In side-by-
side comparisons, plants of the new Jamesbrittenia difler
primarily from plants of ‘INJAMSASKY" in flower color as
plants of the new Jamesbrittenia have purple and bright
yellow-colored flowers whereas plants of ‘INJAMSASKY™
have light reddish purple and white-colored flowers.

Plants of the new Jamesbrittenia can also be compared to
plants of Jamesbrittenia hyvbrida *Goldstar’, not patented. In
side-by-side comparisons, plants of the new Jamesbrittenia
differ primarily from plants of ‘Goldstar’ in the following
characteristics:

1. Plants of the new Jamesbrittenia are more vigorous

than plants of ‘Goldstar’.

2. Plants of the new Jamesbrittenia are more Ireely

branching than plants of ‘Goldstar’.

3. Plants of the new Jamesbrittenia have a stronger root

system than plants of ‘Goldstar’.

4. Plants of the new Jamesbrittenia have purple and bright

yellow-colored flowers whereas plants of ‘Goldstar’
have yellow-colored flowers.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new Jamesbrittenia plant showing
the colors as true as 1t 1s reasonably possible to obtain in
colored reproductions of this type. Colors 1n the photographs
may differ slightly from the color values cited 1n the detailed
botanical description which accurately describe the colors of
the new Jamesbrittenia plant.

The photograph on the first sheet (FIG. 1) 1s a side
perspective view of a typical flowering plant of ‘INJAM-
SADAW’ grown 1n a container.

The photograph on the second sheet (FIG. 2) 1s a close-up
view of a typical flowering plant of ‘INJAMSADAW’,

DETAILED BOTANICAL DESCRIPTION

The aforementioned photographs and following observa-
tions and measurements describe plants grown during the
autumn and winter in 10.8-cm containers in a glass-covered
greenhouse in Loudon, New Hampshire and under cultural
practices typical of commercial Jamesbrittenia production.
During the production of the plants, average daily tempera-
tures were 18° C. Plants were grown under long day/short
night conditions and were pinched two weeks atfter planting.
Plants were ten weeks from planting when the photographs
and description were taken. In the following description,
color references are made to The Royal Horticultural Soci-
ety Colour Chart, 2015 Edition, except where general terms
of ordinary dictionary significance are used. Measurements
were taken on individual plants.

Botanical classification: Jamesbrittenia hyvbrida ‘INJAM-

SADAW’,

Parentage:
Female, or seed, pavent.—Jamesbrittenia hybrida
‘Shakira Yellow’, not patented.
Male, or pollen, parent.—Proprietary selection of
Jamesbrittenia hybrida 1dentified as code number Ja
16 15-6, not patented.
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Propagation:

Iype—Terminal vegetative cuttings.

Time to initiate roots, summer.—About five to seven
days at temperatures about 21° C. to 27° C.

Time to initiate roots, winter.—About seven to ten days
at temperatures about 18° C. to 21° C.

lime to produce a rooted young plant, summer.—
About three to four weeks at temperatures about 21°

C. to 27° C.

Time to produce a rooted young plant, winter —About
four to five weeks at temperatures about 16° C. to
18° C.

Root description—Fine, fibrous; typically white 1n
color, actual color of the roots 1s dependent on
substrate composition, water quality, fertilizer type
and formulation, substrate temperature and physi-
ological age of roots.

Rooting habit—Moderately freely branching; medium
density.

Plant description:

Plant and growth habit.—Compact, upright to out-
wardly spreading and mounding to trailing and
decumbent plant habit; freely branching habit with
lateral branches potentially developing at every
node, dense and bushy plant form; pinching
enhances development of lateral branches; vigorous
growth habit and rapid growth rate.

Plant height.—About 7 cm to 9 cm.

Plant diameter (area of spread).—About 38 cm by 40
CIm.

Lateral branches—Length: About 23 cm. Diameter:
About 2 mm. Internode length: About 2 cm to 2.5
cm. Strength: Strong; flexible, wiry. Aspect: Initially
upright then outwardly spreading to trailing and
decumbent. Texture and luster: Densely pubescent;

moderately glossy. Color, developing and developed:
Close to 144A.
Leat description:

Arrangement.—QOpposite; leaves simple.

Length—About 3.25 cm.

Width.—About 3 cm.

Shape.—Ovate to deltoid.

Apex.—Bluntly acute.

Base.—Truncate with cuneate tendencies.

Margin—Deeply crenate with shallow lobing; sinuses
divergent.

lexture and luster, upper surface.—Moderately pubes-
cent; slightly glossy.

lexture and luster, lower surface.—Mostly glabrous
with pubescence along veins and margins; slightly
glossy.

Venation pattern.—Pinnate.

Color.—Developing leaves, upper surface: More green
than 146A. Developing leaves, lower surface: Close
to 146B. Fully developed leaves, upper surface:
More green than between 146 A and 147A; venation,
close to 146A. Fully developed leaves, lower sur-
face: Close to 147B; venation, close to 146B to
146C.

Petioles.—ILength: About 7 mm to 9 mm. Diameter:
About 1 mm to 1.5 mm. Strength: Strong, flexible.
Texture and luster, upper and lower surfaces: Pubes-
cent; moderately glossy. Color, upper surface: Close

to 147A. Color, lower surface: Close to 146A.



US PP34,115 P2

S

Stipules.—Quantity and arrangement: Two at petiole
attachment to stein. Length: About 1.2 cm. Width:
About 9 mm. Shape: Ovate to deltoid. Color, upper
surface: More green than between 146A to 147A.
Color, lower surface: Close to 146A.

Flower description:

Flower type and flowering habit—Single terminal and
axillary star-shaped salverform tlowers; flowers face
mostly upward to slightly outwardly; freely flower-
ing habit with flowers potentially forming at every
node.

Natural flowering season.—Long flowering period,
plants tflower from early spring until the autumn,
flowering continuous during this period; early flow-
ering habit.

Flower longevity on the plant.—About three to five
days; persistent.

Fragrance.—None detected.

Flower buds—Length: About 5 mm. Diameter: About
2.5 mm. Shape: Oblong. Texture and luster: Pubes-
cent; moderately glossy. Color: Close to 144 A.

Flower diameter.—About 2.25 cm to 2.5 cm.

Flower depth (height).—About 1.5 cm to 1.75 cm.

Throat diameter —About 2.5 mm.

Tube length—About 1.25 cm to 1.5 cm.

Tube diameter, proximally.—About 1 mm.

Petals.—Quantity and arrangement: Five petals fused
in a single salverform whorl. Petal lobe length (from
throat): About 1.1 cm to 1.25 c¢cm. Petal lobe width:
About 8 mm to 9 mm. Petal lobe shape: Spatulate.
Petal lobe apex: Truncate and retuse. Petal lobe
margin: Entire; not undulate. Petal lobe texture and
luster, upper surface: Smooth, glabrous; velvety;
slightly glossy. Petal lobe texture and luster, lower
surface: Smooth, glabrous; slightly glossy. Throat
texture and luster: Smooth, glabrous; slightly glossy.
Tube texture and luster: Densely pubescent; matte.
Color: When opening, upper surface: Distally, close
to 9A overlain with close to N81A and proximally,
close to 154D. When opening, lower surface: Close
to 157D faintly overlain with close to N81A. Fully
opened, upper surface: Distally, close to 9A overlain
with close to N81A and proximally, close to 11A;
venation, similar to lamina colors; colors becoming
closer to N78A and 10A with subsequent develop-
ment. Fully opened, lower surface: Close to 157D
faintly overlain with close to N81A; venation, simi-
lar to lamina color; color does not change with
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subsequent development. Flower throat (inside):
Distally, close to 17A and proximally, close to 13A;
venation, similar to lamina colors. Flower tube (out-
side): Distally, close to 154D and proximally, close
to N81A; venation, similar to lamina colors.

Sepals.—(Quantity and arrangement: Five sepals fused
in a single star-shaped whorl. Calyx length: About 1
cm. Calyx diameter: About 3 mm. Sepal length:
About 1 cm. Sepal width: About 1.5 mm. Shape:
Narrowly oblong. Apex: Bluntly acute; flared at the
apex. Margin: Entire. Texture and luster, upper sur-
tace: Moderately pubescent; slightly to moderately
glossy. Texture and luster, lower surface: Densely
pubescent; slightly to moderately glossy. Color:
When opening and fully developed, upper surface:
Close to 144 A. When opening and fully developed,
lower surface: Close to 144A.

Peduncles.—1Length: About 1 cm to 1.25 cm. Width:
About 1 mm. Strength: Strong; wiry and flexible.
Angle: About 45° from stein axis. Texture and luster:
Densely pubescent; moderately glossy. Color: Close
to 144A.

Reproductive organs.—Stamens: Quantity per flower:
About five. Filament length: About 1 cm. Filament
color: Close to 154D. Anther size: About 0.5 mm by
1 mm. Anther shape: Oblong. Anther color: Close to
9A. Pollen amount: None observed. Pistils: Quantity
per tlower: One. Pistil length: About 1.25 cm. Style
length: About 1.2 cm. Style color: Close to 144B.
Stigma diameter: About 0.5 mm. Stigma shape:
Tapering. Stigma color: Close to 144B. Ovary color:
Close to 144A to 144B.

Seeds and fruits.—To date, seed and fruit development
has not been observed on plants of the new
Jamesbrittenia.

Pathogen & pest resistance: Plants of the new Jamesbritte-
nia have been observed to be relatively resistant to
Botrytis cinerea. 'To date, plants of the new Jamesbrittenia
have not been noted to be resistant to pests or other
pathogens common to Jamesbrittenia plants.

Garden performance: Plants of the new Jamesbrittenia have
been observed to have excellent garden performance and
have been observed to tolerate rain, wind and tempera-
tures ranging from about 1° C. to about 35° C.

It 1s claimed:
1. A new and distinct Jamesbrittenia plant named

‘INJAMSADAW?’ as 1llustrated and described.

G o e = x




US PP34,115 P2

Sheet 1 of 2

Apr. 5, 2022

U.S. Patent

T T T T T T T T T T g e mm m
bt abalal el st el al Al S MM Pt alal bt ol
Sy Ay A Al e
N N A drdrde R Ak
L R kR L
+ iy A iy iy iy S el iy Ea e ol sl s
o N W N e
Sl a3 aC 3 30 BN X dr dr o dr e
o 3 e sl el L) W i el i
B N A ) i ddr e e drdr ke
L R M L
<y dp i Ea sl s
ol el i A dr ki ke kA
B M BN N o ) Ll
) - R EEEE " o
. i
..___”4”...”.___ o n__.n..n"a"nnnaa"u"n“nanan"n"n" L e e e e on e o H;H...H...H.q h...._.H_._.H..q”.__.”.._.
el a3 EREXR XTI XAREERRRERRRER S N A A A k& A
L aC l B0 3 EERREERRRERERRRRERERRRERRR N i dr dr e 0 ki
L RN RN EREREETRXXXTREXTXXETRTERRXERERXX AR A N L o
S T N RRERERERERERERERERREERRRETRE R X ERRERER XX N e dr de A de ke
L 3 3 aE BN N FEEAERRZXIIARTIXIXIAAXXAAARRAXA XXX N N N & i A &k i
B R R R R R R R R A N R R X X R R xR R R ; o e Ea el s
o e R N EEZRRERZIREERE XXX XXX AXIR AT I ER X ER XX XX M & d Ak A
S CE aE E aE B 3 A EERREERRERERERXZRERER AR TRRERRRERERRERRE X R XK N W dr dr i e i
e e e e AN EERIEXIRIXTAREAXXARXLXEXRE XXX XXX XXX ; e a s
Sl N ) ; R R R R OR T TR R R R xR R R OR R O MR ow o mox oA & drdr de ke Nk
L A R R N N ERERIEZXZXIXEAXAAXEAAL IR AL AR XX XA X XK ; Ll
<dp dp Al Ak I " = n L s
N EEEEERTEXRXEX XX X2 XX 2% 2 2w oy ] r EEE A A Ak kA
S C 2 a3 A ;! EERRERRERXERRRE X R 2N XXX 2 %X 2w x A E R E EERERNR e a0 i
e e N N e i RREREEEEREREERERERRRE e e
B e W R OR R R R R W R R o o wow aw w owa AW m w a M ow awaw wae = EEEEERERERERERERRERERR ik d kb d ko
L a3 ) FEEEERZIR IR AR XA AXLX XXX EAR X XA A E XA XN XX NAEXERER N ] ERREEXXIRRERERERERERRERRRREZTR L
<yl A d | N N i e X E R X X R R R T R R R R R R R R R R RN X RN RR R e s
il a ) FEEEERERRER X X X% % 2 % % 2% & % % % 2w s a w o a al w w a a n w  mN XA IR R EE R R EE R EE R R EE R R R EE XX XA R ERE XXX R N
. EERRERERMNRERXRX ERR XX X R XN %A X 2 2 a0 o xR EEEXERREEERRREREREERRIRERRRREARREXAR IR ARRER i d i e e i
R E R R R EE X RER XXX XX AKX RN N AN NN RN NN AR EEEE R X EENXIREEIERERIREXXERERREIRE XX IR XXX EE XN XX o
R RO R R R R R R R R ok w a wowm a a o ow a o a o a aw A R A e X XXM REEXTRRERRRREEZE X EIRREREEE AR EE AR XXX XN RRE i ddr e A Ak
M AR RERERERZT XXX XXX XX XXX TE NN NN RAA AKX AERREERER M XA AR AT XA AL AR XA A AR E R R XXX XX ARR Ll o
o N A e e i ) Ll
AR R E R R R R X R R A o o W W ok A A o A A A A R A A A A A A o o T T R e e e e e e e e Lt
X R R E R R A X R R A A AN A Ao x o a a a a a w aa aa a a aem XA A XA AN AKX AN AR AN AR AR LR RN Ll
A N I A ; ; N I N I i - L
L T A e e Ll
x o e A ) A A e R E A A A N A M A AR AR AN AT N Ll )
X ! . e  aad  a a a aa  a  a N N i T Ll
O X A A A N A A X T * Ll
o NN e A m A a a A e e e e e  a xR A AR w W Ll
N i N U N I I N N * i
< dp e ke ke e a a a a aa a a a ; N ) i alal
k3 N N A A A AR A KA ALK A A ; ; NN N * Ll bl
Sl dp e ik A i i R i ) Ll ol
Sl A A P Mo Pl P P P P o P P P P e oo o S
ket i A A AL A A K * ol
WA A > X i e
< dp ol i Ay ; ; Calay
.H._q”...”.q”...”.___”.q“.._“.q.-_ ~ H.q o _........”.r”...H...H
P R MR N M NN NN
A e Ea
o 3 * ik d i
< ik EaE
e ) 'y - g
B N N EaE A
L 3L MM * &y i
< dp ol EaC
) * & &k &
< dp i i b EaE
A e N * w
<yl e el EaE
e X e o Ty
A kA AR LM NN
o dr ar e e # iy ke
a3 EaE
ar e e i
dp iy ey e Ea s
H&H&H..H#H&H&H&H&”&ﬂ. i H_..H...H...H...H
. ar ar o
O I N L ; . A o ey ; i e
L S s T O AN | ; ; ; ; ; L S e S gt i
Sl > X i ) ; J J ; ' bl ol
S dp dp e o i iy d L ; ; ; e
ae e ey iy ke L) N
dr dr e i i e d L & dr ke Ak da
< ap g iy e g e iy dp e e i iy dr dp dr
o N e ) s A ek Ak A i
<ap dp e e dr e dr e ke L L aCaE L
o e W L e s
A N ) o dr e iy e ik bk
e kAl ) Wk A ik i i i
<y Ay Ty iy iy dp e e ey i iy Wt A ey dp iy ey e
N N ) BBk b b Ak R & RR K & &k d ok ke d ik
< ap ap i e e e e dr L el 0 0 3 aE 3 3 Nk M
E ) L e
Sdp e eyl A e dr e e de e d e i Ak A& ek dr ke i e A ke ke
N N E E k al W Ak i b i 0 e il e e &
< dp e iy iy e e ey % W e iyt el e e e
I d A ke ke k& k& R N
dp iy e e i i kR Wl el e e e e a0 e e e a
dr dp dp iy e i L N e g
Eo e ) B ke & e d i e dr ke ke Rk kA Mk A g
ar i e L R
Sldp iy e il iy R ek Wt A e iyl i e e ey g e gy e ek e
N 3 Rl ) W Ay e d i ek ke ke kX kA d X
S E N aC al al 0 A L0 E 0 30 30 aE E aEaE aE il aEal al k)
iy iyl iy a A L N N N e e
< e el a ke ke &k ; ! dp it el dp i e ke b e d i kA g ke ke Nk
N N N : [ v J 3 ) 3 L N e
Sae ae [ b y y o o > o
LA ......H&H&H...H&H#H&H&H;&.—.ﬂ..r . ] . ! ] a8 ._...___”.__..4.___H;H#H&H;H*H&H&H}.H&H&H}.Hk o .r...n._,. ......H.r L .._.__”.._
A e | ; ; ; Wyl eyl e e g A A
L i P &
i e e e e e e e e e e e e e e e e b e e b
<y gy e g e iy e Wy e e e e e e i b A Ly a
e e e e e e e e R R R R R
A e e E

ae e ae ap iy e e
RN N R NN X
LN N M X

ar i u b d

Poaal et
o

 kh kA kR

PR SN )
oL e

C ol g b b A b Jr o dr dr dp e Jdp O dp Jdp dp dp
& r I o ar

R R A R N MR M NN N
A e e e e T e e e e a de d e
S e
N A b e
R e e e e e e e e
e R e ae W R el e dp e e ar d e dr e dr e
e e

A e a e e e i e e e ke e e a
e e e g e ey e ey e A ey
o R A

r

L

r

L

™

L

r

™

¥

L

™

r

¥

¥

¥

i

¥

¥

i

¥
Pl 3
Jr:lr E )
X XXX
L

L
r
r
L
r
]
L
i
I
i
)
r
X
F)
I
L
F)
Iy
F
)
y
y
"
P

e e e el e
N N N N
N N Nl e o ek k] E'd e ik i K d Mk kM Mk
e e e e W ap e ey e ey g e dp e i e e ek e i i i
e N N A L )
N R o e aE  E aEaE  aa O
N
2 b b & b b dr d b j dpde drdp dp de ol dp o dp dpoip de dp o dp i
D o e
b dr b & o h & 4 dr Jr A Jr Jr A Jr Jr Jdp Jp Jr dp dp iy de dp
i S N o dp iy dp iy dp
A A e el e e e dr e e B e 0 X ar dp iAW
-
....._..r.r.__.r.__....r.r.__.r.r....r............ it ......_..........-.....

b oa s kN ar i ¥ dr
.....l.__.._.__.._ n......”.r .r”.........q”.r.....r....r”...._
- -
N E NN
i
b e b b b b b & bk kN
Joa b b h drodr & e & b A
LM b kb b bk d MM

H\-
-
g

.H.r”.r”....”.._ .r.rH.r.....rH.._ .r.r”.r.r.r.r.r.....r”.r.r.r”._. .r.r.._..r”......_..... ’ ..-..
O Tt Pt P e i Pt ........r .........r.._..._. ......_. w
Jodp b b dr drode dp e Je ko de b b dp Jr dr Jp iy
B o e e S Ul T T S
W d dr b 0 drode o Jp e Jr b 0r 0r Jp dr Jp dr iy

Jrod de Jr dr dr Jp Jp de Jr dr Jp dr dr o dr & dr Jr dr i b i
A A AL e e e e e e e e M MMM N«
e e N ) ar W b i dd
S N N I W dr bk dr
e b o N N )
ar e e e e e e e e I 3 i ki ok
N I N g i x a k oy i
e e e e iy e e e e e e Ty e e e e e U g e 0 e dp e i dr e
d ey e e g e dp U e dp de i e d e dp e i d
Sa A e dp e e e e e e e e dp e e by e a0 dr ok
drar e e e U dp e U 0 e e e iy a0 e e i e
e i
B N N x
iy Ty e iy p e o de ey el iy g iy ey e e Ll
e el g e
R N o e N N
< e g ap e e ey e Uy e e g ey e iy e i e B
N N N N N A
S N N W
Sy ey p ey gy e iy iy e e e e
iy iy el B dp e e ey e O ey e e e ke e ek
e e el e et ML N X
ap_dr dr e ey eyl e e 0 e dp e dr e e i e e ey W n
L N ) I kK ok N e
. r F E o dr PR B R N R R ) b
..4H.._.H._..”.q....._.H.._.H.4H.qH....H.._.H.4H...H.4H.._.H....H...H#H#H#H;H#H&H;H#H&H#H...H&# g e e
e
dp iy dp ey dp g iy iy ey e ey e ey e el
N N N N
dp dr dr e ey e e 0 e e e e dr ol e p i e
A e e L e
dp iy dr e ey dp e e dp e e e e e e ey e el e k&
e ke )
<l Sl iy p sy iy sy e e ey dp iyl b i e eyl el A
Wl Sl o iy dp e ey e el ol e A ke kb k&
= dp e el dp dr e p e p i e e e e e e il
N S ; I i ey
Sl iy iy e e e iy iy e e e e i ke R AL BTN
L 3 E Rl Bk  E C 3 A k0 E aC Rl a0l 3l aE al N ) ; Lt )
© Sl iy iy b ey bl p e e b ey e e el ki -
e 3 Rl N A ) o
T T e T, R e e e i  a
Sl el Ay de oyl dp & e e Ak de ke dde ke kR g k& kA e
L R Rl A N e A S aE al W) N N N N e N
B L Ol o Ml e
. o & o F I o I F F F o A i
..._”.4”...“.-”.._4...4.._44&.._44....._4...4 .__..4.q.44.44.___.4._..H._._H.___”.__.H._._H._._HJHJH.._”...H.___H.._”...H.-_“.._“.-.“.___H.._” .__.._._”...”.4”4.......44...#.......4... .._.u_..,_..._.H.,_..rtH.rr.._.Hu..Hk.._.ttt....,_..r.,_.HJ_....Ht.rk...t...#nknftt#”...ﬂ.__k.r*u#.r.4.......r...H#H...H...H#H*H......t.......rtH#
L) L O R R R ) L E L 3l 2l al L) L e e e o A N e el
M) R e e R MR N NN o e d Ak AR ; iy dy e e dp U ap e e e e e de e e e e O e dp ey e ey dpdp R e e ke
LA L N R R E ) 3 L i dr dr e 0 e i el e e dp e b0 U e iy d U b e 0 e U eyl b ke ke
: x L C A 3 N R M N A i i e P e i i e o e N k)
LR N R RN o M xS e
L N RN O M W dr e e dr e e ir e e i e g Ly e g b e e e ey U ey e e B e e e dp e dp g b gk e ke M
L0 N R RN L N A kg e N o kA
L R A R W e et ey e e e g D g e
LR ) WA A ke A e dp Ak dr A g L N N
: LA W dr &l de dr e i e e e e e g e e S el
-, L e el iy e Cdp iy O e el oy g e e dp i e e e e el ey e e e ke aap
[) W dr & ey dr dp e iy dr e ke d ke ki b g N e
Wl e e & i il e ke i L N e N A e
Wty e e it i e e ey e e e a0 iy dp e e e il iy e e g U Uy iy ey e Sl iy il ey e Sl dp e O e e e e e
o N N N N N N N N N N N N
WA dr e e dr e e dp e e e L o
N  a  a a  aa N N N N N N N
W e e dr i i e e dp dr e ekl Iy dr U e e e dr e 0 e ey e U ey e e ey e e e e e e ke ik
L C N E E E aE N Ea aE al o af ) A iy r ey iy e e i e e e e iy e e e ey e e e e
e N A R SN drdr e Uy dp dp Ay e e 0 e a0 e dp dp e ey i e e ey e ey e e e e ey
L N M N N N M TN L N
W ey i dp e e e e i i Ay e dr iy e e e e e iy dp e ey iy e e dp e e 0 e ey dp e e ik
o e N A N A A N
W dr iy iy e dr b e iy dr e e iy oy e e dr e dp e e dp e e e ip e e e dp ey e e e dp e e e dr e i e e e dp e e dr e gk b g Nk
L e e e N A N N
Wt et iy dp e dp ey iyl ey il i e e iy ey iy dp e e g g iy e ey iyl e iy i ey ey e ey il e e ey e e
* A & Ay iy e dr b adr de e Sl e el e e dr e ey 0l e iyl e iy el e i ey e e e e ey e O e e e ke
* W el e i e e e e dr e e dr e r e dp e 0 e e il e e e e el e e e e e e e e ey e el i b0
L e ke el
W e & &y dr Uy e e dp e e dr e ey de e eyl e e e e e U e eyl e e e e e atde e e e e S e e de de e dp b ke dr ok e ke
L R e i a ar aa  aa  a E  a laa C  a E Ea E al aa a al aE a ak a
WAy iy il dp e e dp il eyl e e ey dp 0 e e p g i e ey e O ey O e e e e e e e e dr i e
o N
A dr e dr b e dr dr e e dp e e e dp dp e e e e dp e dpdp e e i e e e dp e ey p e e e e e
L N N N A N
W el dr e e dp e e iy e e e dp dp 0 e dpdr O e dp e iy dp e iy dr e e dr e iy e e dp dr ke b el i ke
L o e kil aa aEE E E E al aEaE al  aaE a aa
S dp eyl iy iy i e et ey iy b e e e iy dp e ey g i e e e e at e e e dp e e e e dp e ey e e e e ey
L e
W i el dr e e dr e e dr e e e e dr dr e e iy el i e dr e e e e e e i e e e dr g e e dp e e e e b i
L e e e el e e
A adr e R e e e e e dpde iy dp e e dr e e dpdr e ey dp e e e e e e dr e e e dp e e e e e d e e e e dp e ke d e ke g
L e e e e e e N ar N il a ak aEaE el
Wttt iy b b dr ey b e iyl e dp ey oy e e p e g e e iy dp Oy et i e ey e Oy e i iy i it
L N R N e N i  aE  E aEEE aE a
W e dr e e dr b e dr e e e dp dr b e e dr e e e drdp e e o i e e e el e dr e e i e i
L e s
W iyl el i e ey dr dp i e e e dp U e e dr O e e iy e e el i e b e iy e e e iy e el i dr
L e R e e N e al k aEal ok sl N
oAt e S ddr e ey 0 e iy e e ey dp 0 e ey dp i e e ey e O eyl i e e at e e ey b e ey iy
L
WA el dr e dr b dp e dr e dpdr e e b i e e e dp dp e e it e iy e e e dp el i
L R N N e
dp W e e il e i e d b e e dr i e e ey e O ey dr i el e iy e e eyl e e el i e dp e de dp 0 e kel
L e B e e e o a a aa  E  ak E a al al k aE al aa)
WAt ey iy b p dp e ey e e S dr O e e et e e 0yl e i iy e eyl i e e e 0 ey 0 eyl
l.l.-.*l.l.l.l.'l.l.l.*l.-.l.l.l.l.l.-.l.l.l..Tl.‘}.‘l.*l..T}.‘l.*}.'}.‘}.*l..T}..T}.*l.-.}..T..*}..T.T.T}..Tl..Tl..T}..T}..T}.‘}.*l.'l..T...*....T}.‘}..T}.'l..'}.*l..'l.‘}.*l.'l..'}.*}..'}.‘}.*l. T}.‘.'..-.}..Tl. T}. T.'..T.T.Tb.

N



US PP34,115 P2

Sheet 2 of 2

Apr. 5, 2022

U.S. Patent

. A ! ! ! .
. ; ; A g A i e e i R

woa e e e T i ar an ar ae  a  ar  Taar ar Tae arar  ar raae aar  ra

I N I T T T i a al a a;

. s aam m kb omd b b oS hom ok h dr d o drode e b dpode dp o de dpd dr o de de de o dp e dp de gy dp dp de dp dp dp Jdp e e oy dp e dp e e oy de dpode dp e d

P S o T T o T o T T o T o ol ol o o N

R a s kA P T T T T o T o e e e i e e e e e e ey ag e, 3 a0
| a e w a  a e or o e  ae  on a e  r U e  ae  aar aae

& k il J k A 4 A b odr oA ok odr A i i i i b & rodr kb & A 4k b odr kb h NN I r - I

EE R XN e Lo e e e o o e e e e e S e e e e e o e o e e e aa a  a aa  a

o - T e al a o e e g g e S N e I T T T Tt T T o T T T ol o o

X p ; ; R N N N N T I e  a a aa a a  a a aa a aa a a el e el st ol al ool al 2ol

’ D e g g e ol g e g A S R R P Y a e a  a a a a a  a a a Ta aa Tae Tar e T T i T e e T T i T e T e T e

T e T

e g g g g g g ey g T T I T T N T N T N o T A N I o T B el el alalala

Jr:lr
Ly
¥
¥
P
™
x

i
L

E R e xR MANNN
Ea
...&...H....q...
_rdr i
A

X

ar

)
w

F3
-

X X
F
X
-

»
»
i
»
F)
x
»
F)
i
i
X
x
¥
X
i
X R K K X X &
x
i
X XX
X
w

X
F
»
¥
)
F
¥
F
F
»
F
»
¥
»
F
»
»
»
»
»
»
]
F
&
¥
»
»
»
»
F
,x
)
F
¥
I-*l-

dp iy e e e e e ek ke kA Mk ke kel bk Jro b e e e d e e dp dp e e dp e e de e el dp e e dr ke & e dr
T T T T T T T T T T T T ol A A e e A A )
CE R N e e s s ¥
L N E a arE a ar a aa
R N N N N N N N N N N N O kN
. ey e e e e e e e e e e e e e e e A R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e B R R R R e e e
. o & r o & A & A o b b b h & N o A o Aok oW o o A
M ) ) E ! i ey
r. . . .
T

i
ir
ar
i
[
[
i
ir

)
u

X
s

X
X
w

X
X
n

F
w

o r o b b o r b b o T oA o
e e e o o e o i w0 e e e e e o e e e e e e e e ]
e e a N R R N  a  a  a a  a a a a a a aa S  aaa aa a S a aaaa

E3)
S S
ks

i i e i

I-*I-

L ]

’ / i T
- RN ENRS : : L Pl 2
. ; ; AL ) d g, e A el et bl
. A
’ [ ] PR ’ ’ e A L ML LR A M T T N e N N At L et s
¥ ’ s et A L I e e e g o I I M
I I A i P I e I T i T I e e i i i e OO i i e

e e L L H&H;Hiﬂ#ﬂ;ﬂ#ﬂiﬂ;ﬂiﬂ#ﬂ.q” o
W
e B A RN M R

Jrodr dr dp dp dr dr i dr & dr & dp dr Jp dr dr Jr dp Jdr Jp i dr dp
N s
e T
dr e e e e e e e e e R e e e e e i e e e
N N e N N

L
¥

Fy
X &
¥

oy
¥
-r:Jr:Jr
X k¥
A

Pl

.._. .__.u_..._.”.._.H..q”....”..qH..q”....”..qH....”....H.4H....”.__.H.4H.4”.__.”.4H.4”.._.“.._.H..q”....H..qH.4”.__.H.4H....”.__.”....H.__.”.__.H.._.H.__.”.__.“.._.H;H*H#H&H}.”&H&”}.”&Hk”}.”.
iy dp dr Sy iy iy dp e iy e ey il e iy il e by b e e iyl iy dr S e iy de by e
L e P

LS
X XX
Iy
Fy

¥

)

X

g
)

o
F

Fy
¥

F
r

P

Ly

IS
r
X
X
IS
F3
Fy
¥

d
.__..q.qH4”._..”.4H.qH.__.”.4H4”...H.4H4H...H.qH.___”._..”.4H4”.__.H.4H4”._..”.___H._._”.__.”.4H4”._..”.q”4H.__.”.4H.___”4”.4”.-”...”4”4”4”4”*”4”&”*.
e o N N N o N e

dp e dr e e e il e e i el el el i e el i e e g
A e e e a l aa aa
A dr dr e ey de e ey e d ey ke R e d ke &k k& e ke & & k& Ak drodrd
L e N N N aC  aE aE  E aEE E aEE E aE al al o
dp it dr et iy b dr ey dr iyt b e b el e iyt dr ek

L A e N Nl e N
i ip i e e e i e e il i & i i el
L e e R e N U
dp e e e R d d & e ke & Rk A & &k Rk k& k& &k ke ke & Rk d ke d
L A e N N Rl il aE a E E E  CE al
W iy iy dp ki bl et o dt by ey e
L N R N
i i e i e e e el i el e ki il
L e e e e
o e N N N N N A
L N N N R N N E E aE E al Nk

dp iy ety e b b e et e el iy

AR A AR A LA A LA A SR AL AL AR AR AR AR AL A

N e o
H “ ”}.H.T”.TH.T“..T“.T“#H.T”&.H&.“ .r“b.H}.H?”}. *
A e e e e e e e
T T N N N N
Ak kN a ik ke i ik d
L E aC ok aEar  aaal a a  aa a a
ol
* .___.__.“.4”.4“...“.4”...”... T
oA F o b M ol

....___“.__.H#H.___”...”...H...H H H H .qkt...H#&..H....qktn.......rk.qu#.q...HkH*H... *
LR O e ks el ol

A a & ey e dp e e e g e e e e e e e e e dp e e e
EaC ok o e aa ak  aEala

W iyt ey e ey e e e Ui iy
N N

A dr e ey e r e e g e r e i i
* N e e e el k)

dr atdr e e e e e ek el de d e
* Nl

L e
L) N N

A dr oy dr i e dp e dr e e el e e i e
L) ¥ A st s sl
& dr e e el e e A de O e e e dp e ke &k i
; ; 3 L) L) a3l kbl al
: ; ; Wty iy iy il i ey dp ey i el i L]
; o ”.4 & ir dr b i ik ...”.4 X i .qH.q”...H...H&H...H&H...H...H.qﬂ.q”...“.q”;”...” H ” tat
W e e e e e e e O e d ke ke Rk Ak &k *
.....q.q....q.q...uk.q... A 3 R O N )

PN N
¥
x

ir
I3
I

™
A

i
¥
l'l'lr:l':lrlr
I IE S N M N NN
¥
¥
)
L
L
r
[
r
)
L
r
)
¥
¥

N )

Lt
EE
™
Eal
X K

ar

-

s

JrJ‘.erl-lr

i

Fy

¥

¥

¥

™

¥

¥

¥

i

¥

¥

i

i
Eal s
Yoy
¥
PN L]
E ot )

[
s
i
s
5

¥
FY
F
¥
Fy
F
¥
N N e
»
»

[
F3

ik *

F3
F3
F3
F3
X
¥
¥
i
¥
]
X
L ]
¥
X
F3
¥
:4- X
P
F3
xr

F3

L)

Ea )

X X X

E)
)
Eal )

)

i

Xy
F)
Fy
FY

X
L e

AR K R K X X KN
T e Y

™

Iy

L)
L
»
X X

)

Fy

»
F
¥
F
F)

)

¥
i

X KX
MM )

X

L
L
)
L
L

»
»
»

E)

Fng
x
i

»
o
»
S
X kX
L R
X

&
5
5

E )

L)
ERCN )

X X

¥

Fy

F

»

5

»
R N
Wttty

X
F
»
XX
X
Ea)

L)
L)

M)

L)

LN RN N S e e M S St )
W

FY
e e e N N )

Rt RN M )

LR )
FY
»
»
Ea )
»

»
»
»
¥

&
o
»
»
»
»
X
)
»
)
E O N RN N N NN )

»

Tl e

i
Lk 3 0N Wl
A R

*
- P M
*

)

»

FY

k)
s
e )
P
F

x

»

¥

¥
-Ii*i‘l‘iﬁl‘

¥

¥

F3

X

¥

F3

¥

¥

F3

»

»

B

L

¥

B

Lt
»
4:4:1-
L)
*

¥

»
i
X
x
X X

FY
F
F)
Fy
i

AR
o

»
FY

X
¥

x
)

»
L)
]
»
»
»
L
4-:#
xr
L)
»

»
»
»
L
»

L)
o
L)
L)
L)

'y
i ar
Fy

P

AR A

L )
atatatatatah *

O ) *
ALEA

)

i iy

X X

i

X
»
»

»
L
»
¥
»
»
»
¥
X
»
¥
AE
»
»
»
¥
»
L ]
B
»
L ]
L )
»
¥

¥
Lt
»
L
X
X

¥
F
»
»

i e R

L SN
Pl A}
Y

*
*

*

»
*

»
»
»
»
»
]
)
»
»
»
F)

)
F)
F)
»

"-I

»
»
L

L)

[
»

o
X
X
X
»
L
»
F ) 4*4:4-:1-:4 e
R M
EaE
L )
e e N
P NN

NN
LR R

*

._...._.._._“
'y

L)

»

»
& &
& &

»
*;:;:;

NN
¥k ok ok

2w
ol A i LA
LA HFHHHHHHH ] o .HII K

A

x

A e ; A
A

of

x
A, ; L ; ; L i
A o ; e

|
A J

R

b H N i
R e X T
R XX N XX . 3 L L R LN & & & &
E x

.:"-'
L]
.

o

)
‘e

iy, |
i)
LI
E )

L
R E XX X KRKMXEXRENMNTX ll.l il.l”liil. l.l.l. ”l.”}.-

x
x
r LR

L]
e
22
I"H
W
AR RN

E S i

L SN N S S S SN
e e e R P

-I-H *“l.”l.“l.“l.”}.”}.“}.”}.”b.”n

L e % & & dr o dr dr b N J

o N A

O A A A

EE R X & N RN N

. L & & & dr dr dr dr b d

: S ol e

. . ] : / W L aCal ol al sl al]
o ) P

A . T i
Pl o e alataloltel

[
L)

M
'l
A

A
A

»

i
i i, i |
AL AL AL
»
:a-:q-:q- L)
R M)
El M)
X 4-*4-:4-:
*E
P )
- ‘*‘

X B X K N
ety

Ml
F)

W
X X

F )

x
q-a-:qn:*
X X ¥
ot

»
e e e e et e )

)

)
x
EaE
X
.

L
L)
X
w

)
iiifa-#il-#i
»
»
X
X B X X B XK

L)
»

R e e )
i
..

ety
FoEERRE Y
-:4

AN

o
T
P

O )

-

]

L
]

[

L
]
i

Eaa )
" %

...”...H...
Pl
Ly
Eals
L
P
Ea
iy
Ll fin’y
8 e e e e
L N
F ol

P e AL N NN

»
&

X
»

X K R e kN

xox

X

XX
¥
»
¥
F

AR R K N KN

P

Cal )
Ca)
i i
L)
L)

g

ir
ir
ir
)
)
ir

N
x

L)
x
E )

L
X B X
ENEN e 4-*_4-:4-:4-:4-*4-
PN
B i P R

¥

i i

i X

FY
X N

ERCNE RN N N e

L}
¥
n

ir

L

X X
Iy
ks
i
S
Eals
L)
*I-

i
ar

X
¥

¥
)
)
¥
"

_ M.H.
) .v_up”x”n“x”r. .xr.r.”xu_.
A

P K KR
R B B

Jrode dp dr de de O d
o

H ”.T”b.”.?”.?”l.”b.b..?”n

S A A e ded

A L

o] > .-...r.r.-...........r.....r.-..... .ru

AN M N l.l..-....l..r.t.r.- x .t.r.- "

'l..'b.... o .r.:.r.:..r .r.:._

-

X .

i i e e i e i e e i e e e e e W e e e e ek

.4H.__..4....__..4.4.__.........__..4.4.__..4.___._...4.4._..._._.4....4.-....4.4....4.4....4.4....4.-...4.......4.............



	Front Page
	Specification
	Claims
	Drawings

