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Genus and species: Phalaenopsis hybrid.
Variety denomination: ‘PHALFNIWIN’.

BACKGROUND OF THE NEW PLANT

The present invention relates to a new and distinct cultivar
of Phalaenopsis plant, botanically known as Phalaenopsis
hybrid of the Orclhudaceae family, commonly referred to as
moth orchid, and hereinafter referred to by the variety name
‘PHALFNIWIN’.

The new Phalaenopsis plant 1s a product of a planned
breeding program conducted by the mventor 1n Bleiswijk,
The Netherlands. The objective of this breeding program
was to create a new Phalaenopsis plant with large, light
purple, spotted flowers suitable for potted plant production.
The intensity and number of spots depend on the tempera-
ture.

The new Phalaenopsis plant ‘PHALFNIWIN’ 1s a result
ol cross-pollination made by the inventor in October 2006 1n
Bleiswijk, The Netherlands of the proprietary female, or
seed parent, Phalaenopsis hybrid ‘14261-01" (unpatented)
with the proprietary male, or pollen parent, Phalaenopsis
hybrid ‘01-1941° (unpatented).

The new Phalaenopsis was selected by the imnventor as a
single plant within the progeny of the stated cross-pollina-
tion 1 a controlled greenhouse 1n Bleiswijk, The Nether-
lands 1 October 2009. Asexual reproduction of the new
Phalaenopsis plant by meristem tissue culture since 2012 1n
Bleiswijk, The Netherlands, has demonstrated that the new
variety reproduces true to type with all of the characteristics,
as herein described, firmly fixed and retained through suc-
cessive generations.

Plant Breeder’s Rights for this variety have been applied
for 1n Europe on Sep. 13, 2016. ‘PHALFNIWIN’ has not

10

15

20

25

30

35

2

been made publicly available or sold anywhere 1n the world
more than one year prior to the filing date of this application.

SUMMARY OF THE INVENTION

The following are the most outstanding and distinguish-
ing characteristics of this new cultivar when grown under
normal horticultural practices 1n Bleiswijk, The Netherlands
and can be used to distinguish ‘PHALFNIWIN’ as a new and
distinct variety of Phalaenopsis plant.

1) Large, light purple, spotted flowers (intensity and

number of spots depend on the temperature);

2) 1 to 2 peduncles;

3) Peduncle 1s long and sturdy; and

4) Shape of the leaf 1s obovate.

DESCRIPTION OF THE PHOTOGRAPHS

This new Phalaenopsis plant 1s 1llustrated by the accom-
panying photographs which show the overall plant habit
including blooms and foliage of the plant; the colors shown
are as true as can be reasonably obtained by conventional
photographic procedures. The photographs were taken 1n a
greenhouse 1n Bleiswijk, The Netherlands, from 50-week
old plants 1n October 2016. Colors 1n the photographs may
differ from the color values cited in the detailed botanical
description, which accurately describe the actual colors of
the new variety.

FIG. 1 shows the overall plant habit, including blooms
and foliage of ‘PHALFNIWIN’.

FIG. 2 shows a close-up of a flower of ‘PHALFNIWIN’.
FIG. 3 shows a close-up of the leaves of ‘PHALFNI-
WIN’.

DESCRIPTION OF THE NEW VARIETY

The following detailed description sets forth the distinc-
tive characteristics of ‘PHALFNIWIN’. Plants of the new
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Phalaenopsis have not been observed under all possible
environmental conditions. The phenotype may vary some-
what with vanations 1n environment such as temperature,
light intensity and day length, without, however, any vari-

ance in genotype. The chart used in the identification of >

colors described herein 1s The R.H.S. Colour Chart of The
Rovyal Horticultural Society, London, England, 2015 edition,
except where general color terms of ordinary significance
are used. The color values were determined under 4000-
6000 lux natural light in a greenhouse 1n Bleiswik, The
Netherlands. Observations and measurements were made 1n
October 2016 on 50-week old plants which were planted
from a nursery tray i 12 centimeter (diameter) pots and
grown 1n a greenhouse between 27° C. to 29° C. for 30

weeks, continued by a cooling period of 8 weeks between
18° C. to 20° C. and 12 weeks 1n a greenhouse of 21° C.

DETAILED BOTANICAL DESCRIPTION

Classification:

Family.—Orchidaceae.

Botanical.—Phalaenopsis hybrid.

Common name.—Moth orchid.

Variety name.— PHALFNIWIN’.

Parentage:

Female parent.—Phalaenopsis cultivar *14261-01" (un-
patented).

Male pavent.—Phalaenopsis cultivar ‘01-1941° (un-
patented).

Propagation:
1Type —Meristem tissue culture.
Roots:

Root description.—Greyed-green (RHS 190B/C) col-
ored roots with green (RHS 146B/C) and diluting
purple (RHS N77A) colored root tips. (The exact
shades of the roots may vary with minimal changes
of environmental conditions, such as root moisture
or location inside or outside of the pot).

Plant:

Commercial crop time to flowering.—Approximately
48 to 50 weeks from a rooted cutting to finish na 12
cm pot.

Growth habit of peduncle—Standard, green leaves,
raceme to panicle.

Height (from soil level to top of inflorescence).—
Approximately 49.0 cm to 59.0 cm.

Width (measured from leaf tips)—About 35.0 cm to
40.0 cm.

Vigor.—Strong.

Leaves:

Mature leaves.—Quantity per plant: 7 to 9 leaves are
produced before tlowering. Length (fully expanded):
17.0 cm to 19.0 cm. Width: 7.0 cm to 7.5 cm. Shape:
Oblong. Base shape: Moderately elongated. Apex:
Unequal obtuse. Leat blade angle with the petiole
(measured from the horizontal position): Between 15
degrees and 30 degrees. Leal margin: Entire. Color:
Upper surface: RHS 146A. Lower surface: RHS
146B. Texture: Upper surface: A little bit rough.

[.ower surface: Smooth. Thickness: 2.1 mm to 2.3

mm. Variegation: Absent. Venation: Pattern: Parallel.
Color of the midvein: Upper surface: RHS 146A.

[.ower surface: RHS 146B.
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Peduncle:
Quantity per plant.—1 to 2.

Number of flowers per peduncle.—9 to 16.
Length.—44.0 cm to 54.0 cm.

Diameter.—5.4 mm to 3.7 mm.

Strength.—Strong.

Aspect—Upright.

lexture.—Smooth.

Color—Brown (RHS 200B) with a touch of green
(RHS 146A).

Internode length.—40.0 mm to 50.0 mm.

Callosities.—None.

Intlorescence description:

Appearance.—Upright to slightly pendant, raceme to
panicle inflorescence with bilaterally symmetrical
flowers that open 1n succession beginning with the
lowermost flower.

Number of inflovescences.—1 to 2.

Inflorescence size—Height (from base to tip): 160.0
mm to 260.0 mm.

Flowering time—Fi1rst flowers can be expected 10 to
11 months after planting 1n a 12 ¢cm (diameter) pot.

Flower —Height: 85.0 mm to 90.0 mm. Diameter: 93.0
mm to 98.0 mm. Depth of lip: 24.0 mm to 26.0 mm.

Flower longevity.—On the plant: 10 to 14 weeks.

Fragrance.—Absent.

Flower bud.—Average size: Medium to large. Length:
24.0 mm to 26.0 mm. Width: 19.0 mm to 21.0 mm.
Shape: Egg shaped. Color: Mix of light green (RHS
143B/C) and greyed-red (RHS 182B) with diluted
purple spots (RHS N79A).

Petals.—Arrangement: Open/iree. Shape: Semi-circu-
lar. Apex: Emarginated. Margin: Undulated. Length
(from base to tip): 42.0 mm to 44.0 mm. Width: 58.0
mm to 60.0 mm. Position of broadest part of petal:
Toward the base. Color (when fully opened): Upper
surtace: Basic color: Light purple (RHS 76D). Over
color: Purple (RHS 187B) with dark purple spots
(RHS N78C). Lower surface: Basic color: Light
purple (RHS 76D). Over color: Purple (RHS 77D)
and slightly light green (RHS 145D) at the base with
diluted dark purple spots (RHS 187B).

Dorsal sepal.—Shape: Broad elliptic. Apex: Rounded
to shightly emarginated. Margin: Entire. Length
(from base to tip): 46.0 mm to 48.0 mm. Width: 34.0
mm to 36.0 mm. Color (when fully opened): Upper
surface: Basic color: Light purple (RHS 76D). Over
color: Purple (RHS N78C) with dark purple spots
(RHS 187B). Lower surface: Basic color: Light
purple (RHS 76C). Over color: Purple (RHS N78D)
and light green (RHS 145C); with diluted dark
purple spots (RHS 187B) at the edge.

Lateral sepals—Shape: Ovate. Apex: Obtuse asym-
metric. Margin: Entire. Length (from base to tip):
45.0 mm to 47.0 mm. Width: 30.0 mm to 32.0 mm.
Color (when fully opened): Upper surface: Basic
color: Light purple (RHS 76D) and light green (RHS
145C). Over color: Purple (RHS N78D) and light
green (RHS 145C); with dark purple spots (RHS
187B). Lower surface: Basic color: Light purple
(RHS 76D). Over color: Purple (RHS N78C) and
light green (RHS 145C).
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Labellum (lip)—Whiskers: Present. Length of whis-
kers: 14.0 mm to 16.0 mm. Color of whiskers:
Red-purple (RHS 64A). Pubescence on the lip:
Absent.

Lateral lobe.—Shape: Spatulate. Margin: Entire.
Length (from base to tip): 19.0 mm to 21.0 mm.

Width: 15.0 mm to 17.0 mm. Color: Red (RHS
185A) at the base; white (RHS 155C) and purple
(RHS N78A) towards the edge; slightly vyellow
(RHS 7A) on one side.

Apical lobe.—Shape: Trnangular. Margin: Entire.
Length: 18.0 mm to 20.0 mm. Width: 20.0 mm to
22.0 mm. Color: Yellow (RHS 7A) at the base;
purple (RHSA 64A) towards the whiskers.

Callus —Average size: Medium to large. Height: 0.7
cm to 0.8 cm. Length: 0.6 cm to 0.7 cm. Width: 0.4
cm to 0.5 cm. Color: Dark purple (RHS 187A).

Reproductive organs —Column: Length: 7.0 mm to 9.0
mm. Diameter: 5.4 mm to 3.6 mm. Color: Dark
purple (RHS N79C) at the base and red-purple (RHS
72B). Pollima: Quantity: 2. Diameter: 0.9 mm to 1.1
mm. Color: Orange (RHS 25A). Ovary: Length: 9.0
mm to 11.0 mm. Diameter: 2.6 mm to 2.8 mm.
Pedicel: Length: 35.0 mm to 37.0 mm. Diameter: 3.0
mm to 3.2 mm. Color: Green (RHS 146D) at the
base; light purple (RHS N73C/D) towards the flower.

Disease, pest, and stress resistance: No specific resistance or
susceptibility observed to pathogens and pests common to
Phalaenopsis.

Fruit and seeds: Fruit and seed development has not been
observed on plants of the new Phalaenopsis.

COMPARISON WITH PARENTAL AND
COMMERCIAL VARIETIES

‘PHALFNIWIN’ differs from female parent plant *14261-
01’ (unpatented) in that ‘PHALFNIWIN’ has a spotted
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flower pattern that 1s shaded 1n the center with a light purple
center, whereas ‘14261-01" has an even tlower pattern with
a white center. Additionally, ‘PHALFNIWIN’ has shorter
whiskers than “14261-01".

‘PHALFNIWIN’ differs from male parent plant ‘01-1941°
(unpatented) 1n that ‘PHALFNIWIN’ has a spotted tlower
pattern that 1s shaded 1n the center with a light purple center,
whereas ‘01-1941" has a spotted tlower pattern with a striped
edge and a white center.

‘PHALFNIWIN’ 1s most similar to the commercial Pha-
laenopsis plants named ‘PHALFOYX’ (U.S. Plant Pat. No.
28,103) and ‘PHALDUZAH’ (U.S. Plant Pat. No. 26,830).
‘PHALFNIWIN’ differs from the commercial variety
‘PHALFOY X’ 1n that ‘PHALFNIWIN’ has a spotted tflower
pattern that 1s shaded in the center, an emarginated petal
apex and an apical lobe that 1s yellow at the base and purple
towards the whiskers, whereas ‘PHALFOY X’ has a spotted
and edged flower pattern with the spots larger at the center
and becoming smaller towards the edge, a rounded petal
apex and a white apical lobe with yellow at the base and
purple towards the whiskers and diluting dots. Additionally,
‘PHALFNIWIN’ has a spatulate lateral lobe, whereas
‘PHALFOYX’ has a weakly spatulate lateral lobe.

‘PHALFNIWIN’ differs from the commercial varnety
‘PHALDUZAH’ 1n that ‘PHALFNIWIN’ has a spotted
flower pattern that 1s shaded in the center and an apical lobe
that 1s yellow at the base and dark purple towards the
whiskers, whereas ‘PHALDUZAH’ has a flecked and cen-
tered tlower pattern and an apical lobe that 1s yellow at the
base with a stripe 1n the middle and light purple on both sides
towards the whiskers.

I claim:
1. A new and distinct variety of Phalaenopsis plant named

‘PHALFNIWIN’, substantially as described and illustrated
herein.



US PP29,629 P3

Sheet 1 of 3

Aug. 28, 2018

U.S. Patent

e e e e m o m e e e e a e e
et ot . . . .
. et e am e e e e e e e A e e
m e A A
P I N NN NN

-

- .
W
CCE A e » 2R ER .
N L EERZTEEREERE S v .
& X EXRE e = x K EEERREEERERER ' drodr & ok b dr o Jpoa bk e
L] EEERER w dp e g & A Ak il Jobde b b b b & ity
Pt S xR . e e R N e N T e e T P e i Pt
.._.-_l_ IH lnll IH Hnl lllllllﬂlllllﬂlllﬂlllﬂll Bt .-....._-_.-............._......_..._.r.r.r.__.r.._.._.._.__ e J ook h kb doB kb B A A A
N x ] FEXRERERERER ....___.._.r.r....__..._..q....-_.......r.n.
L] xEXR L X ERERERERERERRK Rk iy A L ke ki X
P e T ¥ o R R AL AL B AL E M SR N
L] X E X E o K n_x N RERERERERERR - e T T T
Pl - XX R TEEERRERR . .r.-_.........-_.-..-..-...r.__i.....l.q
L] X rExE A x X EEEREERERRF R R i e e T T
a0, 3 x EERERERER i
L] X E X x_E KERERERERENRRER l...q11.__..r.._.-.....-..-_.....-..._.r.r....n ¥
t - ok b & s
.-_“ "HHI"H H HHII l“l"lﬂl"l“lﬂl"lllllllll S .......-_......“...“...H...”...H.._.“..._ H .rH.rH.__ e TR .r”.._ X .r.r”.._ “.rﬂn ”...“n T S P R A T )
: ERER A e AT - w P e i S i Py LT T S I .
s ] L] ™ xnll llllllllllllll .._n1n.r.......-..-_.-......_....r.r.r.._.r....__....._.._.._n...q.._.r.r.r.__.._.r.._ .r.r.r.rn.._..r.r.....r.r-..__.-.._.r.-.........r.r.__.._.r.r.r.r.r....r.r.._.r
. o o RXERRENRRTE e T i i e P P b A e b b bew
4 * A L E xr R R R REERRRERERER e owor e A W b e de b o m bk a mom kk a Ak k dr ok dr de b dede a de ok e dr dp b de U A e N
o . = e XREREEFREEFXEREERERTNE dr M M M e ke drde dr omom i A daa o - B e T i
A ", 2 O o e " e R AR Al sl 3 e e R r .._nn.._n.r.._.r.._.t.._......-.._.-..r....-..._.r.t...r dpidr b kb b b de b dr b de k il
e a " xR e L 11.1.._.._1._..-..4.4.__..._....._1.._._.........._.__..._..-. .._.__.r.__.__.r.r....r.r....__.rt.r.r.r.r.r.r....r.r.r.r.r..#.r.r.r.r....rt.r P
l-_..l - X 4 FEERERERE e ERRERERERERRERERRERERERE N N 1.._......_.........a._-..-_.-......_..._..1.........-.._....n._1.-n.._...1.._.._.......1.__.....—.._._1......_.__._1.._.__.r.r.r.__.r.....r.._.-..r.....r..............n....r.r...l.r.r.r I d o dod b b
i x XK N g . EEREEREREREETIRERER R A R N N AR IR RCIE RN d W e b e d e e i e ke W de ke e i dr e e e e
e N x 7 EEREREEERERERERERE ExrErrr e rr®rr e e N T T L P I T T Al e e P P A b b de dr i dp ok A ki R
3 K L ERERRERRERRERERR EE X REREXEXEREXE L e e Tl i e e N L
N x z FE e R R R R e R __.k._;_.f...._._.q....qtt.q#...tt._...u.....-t.rt.._t.__.__..:.__.._.r....r.r....u._,.—..,.__t*-......k.r*_—rt...r#vkrkrkb
. x s e ..........._..__..___.__..___.-_......_...1.._._..._.n..__,._..v.._.1......q.._.__....-._,..,._..._._._._...1._7_..._..,......1..,..........._q._1....._.._q._n_,.._...1._1..1.._.._1.._.._.__...1..1
" e Illllllllllllll llﬂllllllllllll.._ e ...1..-.4..1.._.._.._......_-.—.__.._nnn.r.._n.-..._.._.._.t.r.-..-n.t.r.r....r.r.._......r.....__.__.rt.__.r.....r.r.r......_......__.r.....r.........-.t.....
r RERRER R R TERERRERERRTE X P it i o F h o PN NN oo dr dr dr Jrdp dr droip Jr 0 O Jp O I o N R
X ..n__.nalnnaaalnanannannaanaanaa e N A M A U dp & ki Ak B de Aok e dr dr i i e B A e A dr A b 0 A ko
B R e E R oAk A g d ko ki bk od Ak d kN 37 e g e de de o de A i e de o de b e de de
g xx ln__.a..lan__...aaaaaaaaaa:aa:aaaaaannnn L e e e T e N
. R E R R R EEERERE R KX R R T B A A e
"X N N AN M KX E R E R ERERREERERRERRERERERRR L kU Mk e kA ke A - e T N i
E A . T - .._.__.._..1.__..1..1._1..1.._.r.r.._..._.r.__.._.r.r.._..r.r.._..r.r.r.r.r.r.__.r.r.r.......r....._........_..r.._
er F i i A R T e R PN -...r-........rt.r.r.......r....r...................r............ri......._. e
E o i i i ) paSssEiasan nn N R R mE B R . e e e Al S e et Sl r_-..t._:qt.qt...rttt-...t#r*hﬂ-tt.qu...t.
" KA A K T L, P, Ak ek e e de e de b e e 0 e e dp e e e ke e e O b e e i e e T
. Lo AT e N A T L M T A P .r.-............t.r.......r.tl.r..........r..._-_...._..r... I dr dr dr ik
. o o oy e e e e e e e he e e e e e e e e ..r........_.._....._....._.q.r....-.n.__......_-.__..__.—n.q.__.r.q.__.r.-l.r.r.r.....r.r.q.......q.r.._............_.-_..........:..r.._._-_.r.r.._....r
u A N o IR e it ok h Ak kWA A kb kb ke e e T T T N N A
‘R A A A A T N T T T e T Y it
Ly ] i i ER EREEERERERERRREEERER e rexrerrrrrr sERERCRENEN NN i dr A ki NN NN ] L L
L EREEREERERERERERRERERR Er w e w e x e x x v EENENENE N L R N N e T N e P T Py i
EEREEEEERERERERE EREREREREEERRERER e W ek Bk ke Wk s kb d ko w Ak LI T I O N T e R
e e R IEEEERERXRXRE R O N N o ok e e ke g e gk de e frode e U de ko de d de e A d b ko bk
xR L C e N e o Tt i
EEEREREREERERR ke kR Wrodr ko a b ke bl de b A » oA b e i de b e de b b B 0 kb
.- Ll Ll o e RN T A A e N N a3 i o e Wk
. R R T e e e e e e PN N e
... ety o e e e e AR e .._.__n......_....._.r..1.4..1.r.r.q.r.....q.r.r.._........._........r._......r.-.......... R
i m aC o KRR EREREEERERERERTRE g e T N R
L] EREREEREREEREREERRERERER EEREERRR L N N N I N N L kKA N drode de g A A dr A dr o drodr b ok Ao .Tb.b..i?.?b..?l..!.?.?.
i W e dr o oa b de ek a de bk A b P e P
* . " R R R R I e R R T L e T T P
- L P St e e el L T LY, iode b Bk B ko d B d b
* X XN T e Wy e drk F R e A ik " A U dp e e dp i e b d e bl i L L N e
Ll A R R R e et T T T P NN NN N N N NN
* e L e e e P B i N B B
- xEE L iy R e R w T
. X X e e e e e e e e e e e e e e e Ll s o .t**....ﬂ.ktkkt.-kt.q..,*.qk....._...k...#k*#k*#k*vrtrk*vr
- xR lllllllllﬂllnllnalnlln - i .r.r.........._.n.....__ .r.....r.._.....r.r.._..r.r.....r.r....r.r....r..........l.................................r.........
N P T R R PR e L . ._vrt...ktv;*...rr#k****}.ﬁk#k*..*ttr##n*t* L]
N M ! L Illlllllllllllllllllll R Mt AN AT A T N N N M N N N o L N N
- 4 L] g a gt iy et e P i
e ol llllllllllllllllllllll .._.-..._........._....n.-.r.._..._..r.._.n.._l.__.r.._..r.r.-_.r.r.........._..r.r###k##&####?##i######k#b
. - L i L e T e e e e T e
L) x_E R e EERERERERRERHN Wk e W R i ke k B e P
K e R e R R R R xR X LA ok e ke b b b b d ko o L e e
. L . Rt e i it s el s s ol
AEEREEERERERRER R K AT x S A R M o s
i EEERERERERXTR TR a ) iy de e dp dp drdr e o dp dr dr dr dp dr F b b o drodp b 0 A i i ko
r ™R R e, b b dod o froa bk Bk dr dr X i dr O B b odr &
R EEEERERERERE R R N ) . B b dp dp U b de b e dp dr b dp e T T
R EEREXE R E R TR drodr m b de X e i B e dr e i Aok e e Wk de b ok b ko ke e
. RERREERRERER P e R e e e e ik i w
R e o et o o g e ar N N N N
. e T N o i e e e e T e e e
; o . o o T et T T e T
/ ; AT N . MR ks x R AL N LC LB eC I A NN IE S
T - | L) ; e e e e I e B i Wk i i & -
; XX R EFEEFEEEREREEREERER R R AN N b b e e b b dr k d A ik e R T
. B . e e T L T L N L A
i i .._..r.....q.__.-.r.._..___............r.r-.4........_._...........__..._........4.._.....-4...&...4.........4.................................;..
L L R TR R R R R Ll , AN A ke b e e i e
r R R Sy Ay dr W kA e A dr X dr de o e & b e o
X ARREERERERERE®R EERREERR e A e g L U E kM Al ) R T e
; ; R e e e T e Ll N el A S
e o i _-_-_........_...n.r.—.q..........-.r.r...............................q........_...................4...#............................4..
. T R R R R R R R 4&#...&*.t#...f4...t.rt.r......._,.4....q-....q4...._,..q....q&.q...#....ak...&#...&.qt&k#kk#k
xEEE N L N vvtk.::q*.:qt._...q*.q.q##4%;44.—4##.«4;.«**4**.
o e i i i e F e P M P M P P
. M O .,H....,*.:q_q*k_q***_qk*.,:qﬂ.fq;fq;..-;*******b
S i i i i i i R T i
el el i A e e e e e e e e e e e e e e e e e e sl
.. M ....-_._.._...._......_.._...........4....__.-..r........_.........__........_....._...._................-....4.........-_..............................r.
L T L b g L R e
I W .._.4._...4.4.._..._.....r..........................4.4.......4.......-....4...44 L P T
R R .._....q.q.q.______.._.....q.q.q*.a..r.wkuq.,..._..........q...&....qka..;aﬂ-_.q AR W A A e W A & ek ke
A e Fal N ...t.___.q.qr....._.q4..::-_.;.q.q.q;44444-_44:44&4.«4*.....*........... E
oA A T R R A ] e I R g W xx A s e Al sttt el et Wl
A A A A e Pl e L L L
EORE A R A R R R R R R R T e Pl P L
O U o I e .q..._-__q.__.r.......44...._...q....r._:q.___...&*....-*....-.4...4.4...4.4...-..4..*.4..&4 e
g A i A A N T e e e e b T N
o e g PP P P P B P xaal.xalaalaalaalaalanlan . e e P T b P T N L e
Y, e L TR SNl A e e L e
FRE A A E gl B . 44:4t.q#44444._,..._-...4.q..._..4....44444_-_44.._4444*_-_.4...*.,#**...##..;.
LN N N N i e o e W e Al e e WAl M LAl al) A
- rrnxnxnnnx....v ERRERERERRE L B ) X dr dp b dr d & b & & ok d b k& dr iy e e e e i dr i i
- o e o e e o e o Tt e e i
~ o g g P P P P P xR e iy P T L T
. A AR R AR R AR o ettt sttt wal sl aral al e at sl At st al el el A Ml Al A
PR P e e . ._._.___._...._..4....___._._....-......1444...44...4.-....-4...44...4-....__..4.4.__..._........4....__..._....... ]
* o o e e e e A SO e
- oot aa aa o e .-.4*;**-.4*.4*_-.4.4.4.4.4.._.4....44*...-;...44*_-4...*#....,.
. PP P e R AR S, e e
Sty " o e o o o o o o bl el atalala Sl sl sttt al el el A
LN 'y B N M ..._-_....._.....__..__..__..__..._.............-........................-_4....4.......4............-
e " e P P B BN B BN Nt A NI Al 2 A ALt sl el sl A Al ML Nl Al
pLatx ' G P ad a o plalalalut Mot sbalam alalalal el sl Sl aral el sl el st s bl Al
Rafiers » R e e B M e B M b R R
e - o o o P P P P T FE P e B 44&*.___.q4.q.q44444444-4*;4.._4.*.-.44.4.4***.**;.
e, L] p ol ‘}..-.l.}.l.ll.l.l.l.ll.l.l.llll.l.l_l..-. l.l.ll:.l.l.l.l.....ll.l..t.
AL » S e e oo i P Pl
et * A RN AN RN A MM AN AN AN A LG L A
oy . o M e e e e e .._.4..........._..........4....4.4....4.4......4144......I.q.......q...l.............._
e * A A A A A A AR R e P A A I al A I L aL  a  p
e ™ A N e e ar e aa a a a  aa  a
Sl * T e o e e e e e e e e e e e T T
Pl - o e e R R e R R i T R e P N, Pt
St ' o ea e o e a e a a i i i e e w i i e e i R T e i i e e AP
ol L o o o o o e e e e e e e e e e L P T e T T N
R N P e ae o ae e a i A S s S M T e e
o P R P P B N B RN A e ol W dr dr g e d A AR kR R
i - A X RXEXERNRERR L o M) LG L L )
.r”.__. . A i aaaaaaaaaaaaaw » ....4......4.4....___.___.__.4...”...“....._ o #“14.44}.4”4”&”4”#”&”4”....
- P Lol al; .
! - o o a0 - & wod A R b i i
iy * o e e P PO R ur Vi e iy e
" L) o S o Pl P T P L, L B0 A0 L ] Wk e e e e e i
X » g g g g P et L e e s el s ool
* - R Ll ) N A N
' .nxr.xxr...rr. _-_.-_._...4.4._..._._.__..___ ....-.4.___.__..........._..4..._-_ .,
ur e e P P R
K ; > Pl
|l.i k HHHHHHHHHHHHH?HF ll.ll.l.l.l.l. l.l.l.l.l.l.l.il‘l.il.l.b.l.”}.”}..?}.n
A xR Mt T T T T e e
. s Ty L M S sl sl
i N el
x o P P i it
K * dr o & droa
- HHFHH .4...........-.....-. P &k & & & & & A & i
- L LaC e N A s ol
L dr e dr i LA '
» aad i, 3 e T e
a a e e a a N ; .__.._._.4.......4...4.......-.......4.....................-.........“..
X P ol ol o LRC L L A A 3
I e e N P
e T e A
.1 . . .r-.r...&.q....q.q....q.q....q.q....q.q...&....&k....f...&&...*....a.._...-.4...&&....4#....,.*...*.4....
5 .....r.a.........................4...........................................................4..........._.-....44.......-.........'..._._..
i . ; ..t.qa*******************;*4.._.._*.._**:*****.:
o i L A i
X .._..u..........4............4..................................................................41............#...#..........
" x Al .._.._..4.................................................................. L el R R N ]
od N ......4.4.......44........................................................._-_..........___................
v A .........4......._..........._...4.....................................................4......4.-.41...............1...
, A A A ......q.4..q.4.4.4.._...q..q......q..q.....q..q.4*.4....4*.4**;#...4_-...:*...;*...-.
i o o P A0 M LA M AL N AL N AL N LN AL N LN dr i b R R R A & b e b &
» oo .k.,_...q..q.q.4....4.4....;4....q.q....q.q...&&...&4...&......&...4.._...1........_4...1.
e x il i e e e e e e e e e e e bt P P P
od AN .......4.-4....444......4...4...............4...4..........4.._..........4.-......___........4....._..
i i aPiadad - r.q.q.q.q.q.q...:.q...;*...:;...*#...;*...:&444*4..__-....._*...&4_..
o . N ..1.._..4.4....-.4....4...............4.4....4.......4.4............ L T T
o o oo nd L, e e e
- e AN ..qv.a._:_4;444444:4*4*444*4*%*; A i e b i g
X L Al . .._..._..__..4....4..........4....4..................................4....44...4 iy i
o ' K .- v..;;4;4;444444;44444444*; ar b b
' o o ;*;4;44;44*:4*:*4:**4*4:4444 L e A
X Rox aa ad ..-..._14.-.-....-4..44...44..44..44444.._4..4 i i i iy
w'x 2 Qe T e
» ' x L R A, . st e T * o ks
v e K B s e L o L o xR
x ' P R B, ara e e a a at a a e At h, i i e &k
- - T L) Tt T T N P e
x x A RNy - & b & a A A o
' X IR AL L) 4.___....._.4...4.___...44...4“...”4H pLAL N
xx ks R R i & L) i e ki
. o L, o o
E X o ST ot PN
_ x kA NN NN . T
A . ”v L L L a et ......#...H&H.qn....
ks X " L e
. -] / LT, L *
L R ¥ SCICICIENCCN 200
; IR .
X IHH e o _dr & A dr
" e - - . . s s mr v -
; : L. - e el -
X - NN NN A o i Tttt
- - . E.__.l:.lllﬂllllﬂﬂlll LT AT T
i - AEXXTREEEXRER -t ottt - Ll ]
r. e A STl A
k 'R R R R KT FT_r_n_r_m_r_r
A, = IR R R e e e e e
K I P m_rorororororr e
- R R R R R R L L Ll
" -.Hﬂlllllllllﬂlﬂ = r=r=rFrrrrr - i &
* s AT I ER A ER i e e e e e e e s iy
- x X E R R XX e r el
~ I B A A AR A A P N i i N fTTLTTTLrLTLT W
" Hx A 1ﬂxrnr.nrxrxr.x!v.xx! A, e e HIHIHIHIHIHHHI o lﬂlﬂﬂﬂl mr s rrrrre - - .._.-........-_............._..
- ] - A A A A A A A A e e e e e e e T i
ok s e e e e RN N MMM
: ; ; ; ; roee e XK R R R X R XX L
- ] XA = nomon R R R R X E X E R X rrrrrrrrrcr L L
¥ o ™ roaon HIIHHHHHHHHIIIIHHIH ST e, & & & &
i i - e e e e e e e e e e e e e x i wh
X ' i R R R i Wl
N llll "?” o oo o oo hH“lIlIlllIlIllHIHIﬂlﬂlﬂlﬂlllﬂlﬂﬂnlnﬂﬂﬂﬂlv - HHHHHRHHHHHHI LAl
L " 3 o A A X R R R R e ] Pl Tt
x ey e A e R KRR Ry e " e x Al
] x T r I o e e e e e e e e R r A e et
" L p I Pl i o A A arate
K 4§ o o e T R R e - N A
" i o g o e g o i, o e e R e e e e e e e e e e ) 't
- KX oo o e e o o R R R - o e o o L
x e o e o P POl i r I I I T oty
- o oo e o g oo B r I wa et
. s QP P P PP PE PPN e r ae o e e e e e e e e L
" e o e e A e R r A A A A L
x ] x e - o e e o o e A
o S : i T A R tare
x A, T - o o e e e o e ) & & &
- MR R w B i r o e e A A ALt
- A o I i - e R X K e
- oA R A TR - A A A e
. R A E R R RE o e e e x P o e e e e A -
. Mo A o R R R R R e e e e e -
" EAiR AR ER . I A . o R R A A )
i X i r o A A e A A A wat.
- e e e e e e e e e e e e .
] 2w D B A
w x o i i T i I A A R R A e e A
- . 2 xa__...a__...a__...a__...aaa__.aannx....nnnnnxnnnxnzxxxnunnunl o
. i = o xanananxaaaaaaa__...a__.nnnnunnaxuuxuuxuuxxunnnn iy
| o L xa e T T T T T TR T T T T R o N .
x » ' o #nnannnnnnnnnnnaaaaannxnaanxnaxnnxnnxaxaxu: o
i o o o .xaananaanaxxaannnnnnnnnnnnunnnnnnuuxuxnxnxu ot
] x n o A _:_.nan..annannnnnxannxnanaxaaxxxaxuxxuxxuunnn L
| > i ; a__...a__...a__.xnuaaxnnannnnnnnnnnxnnnanxxaxxxaxx T
__. . L nnanna___nannannnxa:..nauanaaxuuxnunuuxuxnaxaa Pt
" N ' B N N N N TN b
. i o HallaHaaIHaxnaaxannnanaaaaxxuxxunxuuHRHHHH ol iy
] X ' HanaanaannxnnaHaHHannannaxnannanuunxnxunxn L
i & = R R R o e Lot *uat
N . L, xnuuaaaananuuannnnnnannannaxunxaannxxunxnx LA
n nna___nannannannn..a__.nnnanaxunuuuuuuuuuuxnanaa atat
] N N e s
" R R E e A N N N Pl
] .“anaanaaxaHnaaxnnnnxnnnannaxnannnnnnxxuuxnx Ll
n nnan..n__...annannaaxaaaanananxxaxxuxxxxnaaxn oaa
! .HaalaalaxnnalaHnHHnnnnannnnxunnnxnxxxxxxn s
. AR R R X R A xR x I P T T TP P e e e Pt e e Ll
g o e et
- xHIHaHaHHHHHaHl..axxannanaxunxuanxuuuaxxxnaax Tt
xanaanaaxuanaannnnnnnnnnunnnnnnnnnnxxxxxnn M
. o e e e e e e e e e e e e e e e e e L
.xnaaaaanaaunaunnnnannaanxnxaxnannxnnxnnaxaa 'k
nnal..a__.nanna__.naaanaan..nnnnuuuuunuuuuun.axnnnn i e
N A A I e a, e
L HHIIHHHHHHHHIIHIHHHIHHHIHHHHHHHHH X EEXXEXEAER X NN L
e e i I .
* W N X w xwx
xnaa__...a__.aa__.annnnnannannanxnxrxnnanxxnnxnx.xnu L LM
» aannaxnaxaaxxnnaxnaaanunnuuxxnxnxanxnxnxrxnn -t a2t
o e e e T R e e e e s
- i i i L i B
bl X R R R R e A S
- R R T R e e e e e e %
gx..a__.na__...nxnnnxnnannannannannxnaxnxxaxxx.xxax:.q
» AR R T T N N, * L
[ ] T HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH L B N
. i ol LI at RN
AR A WA, R R R M M R R RN, i e ol ol i
R el oo o e e o D N . N e i e
E KK P i I I X ExE 2 2 NN & B & i i
xR R R R ] L O e  x  aax o e e ae pe e e ml ML A e "
XA R R R ERERE R "l PP P PP PN nannannaaxxxnaa:aannxxaxnaaxxxxnnnxnnaxnnnxa Ltk A gt
e T e al el e xnn__.aanannannnnnnnnnnnnnnnnnxnnxxx.nnxxn LR b i e R i
xR E R EREEREER » LA I xnnnnnannaxxxnnxnnanaxnxxnaxununannrnnxnnxnnx L) e
T ~ i I e e e e e o e e e e e e e e ne e WA e b
RxEERERERERRER » FO N N .. X e x E x n x l R
- o e o o o I a ™, L
A e —.axna.:.xu__.nuxxuxnan..unuuxannanaannxxnxnnnxnn o o MR
ol PP PP Mo xaa__.anaaxaaxxaxaaxaaxaaxaaxnuununuuuurunuuxu Ll R R
~ o o o o e HHlHla__.xxnnxxxHxnHHnHxnxxaaaaxaaxaxr.aaxaaxaa e o e e
" o o o o P e o oo e e e e o e e e ool ool o o o b L Ul M
o P P P PP xn..a__.axxxnxxaaHnaaxaaxxxxaanuxunnnnrnnununxnn i i e i
[ i i i i x..__.annannanxannnnaannxnxanxxx.xaxxxxxaxaxuxx Ty LR RO AL SR
» AN AN WA xnnaa__.xa__.nuuuanannnaxuunaaxanrxnnxnnaxnanxan e ar - .._-u._._-...._. *
- e ad e a ol e xR D N e L ot
;A i HHIHIIHHIHHHHHHHHHHHHHHHI AN RN R RN N .-_.._..._. L N
R xn__.aannaxnannnnnnnnuununnxnxu.xxnxnxannnnxxn.—.w.___
uta P P R e P N ML R R N N P
q gl P Py Py P o B N I R o
n ", A i L MK EE R E RN NN R AKX LB i X
"a " i e A xR xR x x MNP N K KRR RN N KR KM ",
™ o o o A L i
e e N R e ol L R i
o o xanananxnnnnnnnnnnnnnnxnxxnnannnnxnxaxnuxxaxxaaxn wtatt,
. o - A xnannnaaxaaxxaxxaxaaxxxxaanxxnnnnnxnnnnunnnnn LA
e Py P o o L
. o o o ol N R i X X R AR K XA Tt L L RO N
n ﬁll"""lluli 5.. R : HaaxaHHaHHaHHxHHxHﬂHxxunnannanuuxuunununnnnnn T e i
" o A xnaaanan:xnxnxunxuxaaxaaxaaxaaxaxaxaxaaunun L ALl 't P
- . llII-_ o R e A A e xnl__.nHHnnnnHHnnnxHﬂnnxnaannxnxunxunxna:nxaaxx e P A I i
- g P i P B B 2 B e L . T e e e e L A R M ) Sy
._._ LAl T g g g L i Plo O L EEXEXER TN Wy e W
ERREARE HHHH!HHPHHH?HHH?.H HHIHHHHIHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHH!H.-. i}.l#illi.-.l.l..-.l.....}.l..
o o o mx o R e A KRR TR EEN - - e
o A AR ERX XX KERLEDN XX MMM NN PN K % i W i
2 n R XXX EXXERN iy L ) o
A _._xnn__.n..__.aa__.n..naa__.n”n”x“n”xaaxr.nxxxnnxnaannnnaannnnaaxnanxann il el e AN K R MR
P i i i I .___._...___._._.__.........._..4.4....4.._....-.-....4“...-_.4...4;...4.-"_.....4...}.
-. S A e ..._}...;...-_l..-..__.-.....-........b..-.b..-....}..



U
S

P

P

29.62

9
P
3

S

h
C

et ,

of

3

A
u
g.
1520
18

U
.S
. P

atent

. -
. .
“"IIII ll..
_-_-I-. " nl..
.-_-l-.l-_ IIII”ll- "" ' """"hl..
“" "y . " "y - x x nnlnnlnn..
.-_- " . unn " nnan__.nnnan..
H-.._-._. .-.--- ._. """".""H".. s .""""""H"H".,.., .
.-.-...-._- % ""..""""""H"".. "H""""H""HH""...,
._.._.._-._-._- e H...HHHHHHH.. .""""“"H"H"HHH"H...
. ey ._.._.u"".... """""""""""""""""""""""""""""""H"H"H"H"H"..
o o ._.ﬁ.."""". """"""""""""""""""""""""""""HHHHHHHHHHH..
e ._.""". """"""""""""""""n"""""""""""n“"n""HHHHHHHHHHH..
s """"""""ﬁ"“"“"“““"""“"""""""“"""""“""
._.u""..
:
;
J
.
'. "‘i“"‘ """“.“" "i“ - IH l' l' l' l' H' l' l' IH l' l- x
.ﬁ. i .."“.m“mm”.m".m”"m"“w“mwmmmmmmmmmmmwmwmwmmmm“..
...um < __._.”.”.H“_.Hmuu .”.””."“""Hnnﬁnﬁnuﬂ..
o ; .m_.m ”1 lr . .”.IllI [ ] lﬂlﬂﬂﬂlﬂlﬂﬂﬂlﬂlﬂﬂﬂlﬂ
= e : e ..mH.m“mm"m"m"m“m"“..
"””H“mmmmmmmmmm“..
------ """"“”‘.lﬂ'"ﬂ"ﬂﬂ'"ﬂ"ﬂ'ﬂll.ﬂ.
r " | ‘i“iﬂlﬂﬂ"ﬂﬂ"ﬂlﬂ'ﬂlﬂl"ﬂlﬂ
...... .ﬂ.. l_-.|.-_i&lﬂlﬂlﬂﬂﬂlﬂlﬂﬂlﬂﬂll“ll"
: : ."mmmmm””mm"m“m"m“m"m"mu.. .
. .””“””“”.“..H"HH“H"""""""".. .
: ..”““"“”“""mm”““mmmmmmm".“.
..ﬁ....u.,_.“"“"“ﬁ"ﬁ o
""""""lﬂll---- -.r .l
o . ..“"“HH".“. u e
i ; . I.-i.-_ alaalallll l._
....%unﬂmmm"..
s __.nai aaalananalnnl .
nﬂ_-__-n..nannnnnlnnnn -l.__
r L .""""""""H St ......
% X _ ”.."""""".".. s i
o .."""""u.. iz i
l.l.*i”l”-u M H..”1 : -lﬂllﬂll-- '--. - .l
mmm .mmmmm“....“m i
.. = .uuﬁuﬁ..
.___.-_!-.4.__..4.__-_ - n__.nnlnn__.nnnnnu e =~
5 .“m%mmﬁﬁuﬁ
i e .""""""""n :
“.""."“""ﬁ" . : .......“.. 2
--l- . "‘ -‘ l---l- - -. ....-..... L]
.“."m.”"“""uuu. - ..""...."".“...m. s
.."..""Huﬁu ..""""......mu" .
ﬁnﬁﬁ """"“"..."m“ .
: "mmmmm ..“"mmm“....
"_-. ..__.l..nl lllllllllllll.__
lﬂ'ﬂ ..-... -.
= = ""mm...."“
o llllll . u
- ""._."H"u" u"u""...
u lllllll . |
Ay " .."H"H"H..““m”_..
» "|= lllllll“"“"u"l-ll- -
» ll"nlllllll ""ll“-l
. -l-n-l--l-l-l-
.."u"u"""“._.u""uu...
ll-llllllllll e o
lllll lll " -
ll"ll“"""""""ll .__l..l_lll
lllllllllllllllll
lllllllln ll lli
. ll""""ll“"llluni u
ll""""“"“"""ll lu
lllllllllI"“"ll
lllll" lllll-l- -
lll llllll o
lll""
llll.ll
u »
llllll""lmm"" :
.u"u"u"
= u"._.u" .
.. || .....
.. ..... )
lnl ll-
ll-ll-
...
-ll
n m
y .
| ] | )
y .
n -.
| | )
y .
n -.
| ] | )
e ”
| | )
n -.
. .
o
. .
o

e
llll
o
..
..
|
| J
]
n
| ]
|
N
| 4]
]
n
| ]
]
n
| 4]
[ ]
[ J
[ ]
'

r
r
r
r
x
]
"
"
]
"
x
]
"
[
-
o,
-
L
X

"
<"

W

"
"
e
.
o
.
.
.
.
.
'
.
.
.
.
.
"
o
-
',
ﬁ-ﬁa—.

"y llIi
.
-lln
. .
l-llnn
=
% %..
_-_--_ s lil- l\innnunnna
o5 ..x.....""""""""""..
““"" h “" . l\-ll"ll" “"llnllana.inn
u"".. ."m."... “......“..“"""n""""ﬁ..
.."n._-._- ._.u"u"".. ..._.u"u""""""n“"""“.. .
- ' .___._._.__.._._
."' .- .' ‘-5".......- .......--l-l. -i'l.i'-‘
_-_--_ " l"l-nlnnnnn nnlnl nnn__.a.i ._._._._.._._.__-..___._._ s
-"' '- - ‘-l- ---ll '---.-.-"" "l."*"l. o
.-' .' l-lﬂﬂi -l!----l-l -i‘ “"i“.-“-.
.-__--_ s -_-.l ll“"ll ..nau xnnnnaanannlani ._._.4.___._._.__..___._._.__..___._._.__..___
_-__--_ " " y H”HHHHH““““""“ _-.___.___._._.___.-.._._.-_.__.._._.___.-.
uu"""........ uﬁ
uu......".. = ”_u.__“”_,.ﬁ“““ uﬁ..
u....u.."w“"" = Huuuﬁ.... :
.-i-_--_--_ , . .:.. S 4.4.4.___.___.-.._._._._._...___.4._..._._
u"".."u..".."..".....". 2
uuu""............““ : "
.-: IH L
HH""H“.-._.- , .u.._.-HHH”:
uu..mm...."“.. o “u%u.”ﬁ.*
mw"""m".mwx 5 & : .ﬁ.".mw_.“ 2%
.-i!-_--_- = - " o .1 = -.!-_-__-_.4._..4.4._...____-_
m .
! . lnnlx o
mm"""".."mm........ . o ..uuﬁ.ﬁuu. %
"" i Illl i Ill' ; = .1-1 ¢ lllllll.. .-_..._-_“""""I"
mm""u..u“........ 2 T “”_ .._,.n.,..,.,.p..”. ; ..""""““”.”u"nw
.ﬁ........".."....""....".... 5 _"_"“"ﬁ, & .u"u.., :
.- .' .' .' .- " B r -.l-lﬂﬂﬂx o ... -.-. o
---u""-""- --.- X et n..x..F .....nn-......ax...- * -nnn_-..__.__--__-_-... A
" -_-" I-_"" m s e s III- - . ...u nunxrxnannlanaar.q. lnnl!- "_- l"nv k
.' .- .. ) " .- --”.U.“r.x.--lﬂllﬂ. . i --H- .
I-II . s lI"II" Ill- s s “"ll A e i ala...:..xnalalnnx > ..nalnal nuWa"
....“.......... s ; ",."."_.L”Hﬁ""",. _,,.”_ﬁ"" R .
"y i llnnn..__.a. " - o 2 lu-na.r .1¢aananaa:anxxanr %ﬂl Y
.-._-._.._- """"""""... . o x,.....uuu"""H"..ﬁuuﬁuﬁnﬂnﬁ...” ......H.. % s
Hmmmmﬂ. .,.dﬁﬂ"mw. i mmmm“mm.
.- .'.'H"" l-llm-ll"""""I“-- .-T " W” 1.-.II¥“””11 1#.%"” L .1. l“l ”-"“"“m"““"""-
..__- 5 na..__.a..__. ; .“.a ...p... X nln o n..__.aa
mmu * o = ""“""“ﬁ..._. = ﬁ... : = 2 ;
ﬁﬁ"ﬁ.. = = ﬁ"u""""”ﬁg o uﬁ : H.ﬁ..ﬁ.”..."“,. e e
.____-_-_--I-.""“I-_ TaTs .y -_-_I-. ll""""""""""H"“"u.. -_.-_.4 4...4...-&“-. o - _-_.-_.-_.-._- n T . ln“nr .
H".".H......._.% s e ._.._... o ._.u"........s..ﬁ..,..HHHH”.. . ....HH.H.. u o o
i o o a.mmmmm_,”ﬁﬁ.” o
uu.. ..““.. . .......... ._. Hunﬁnu : ; s
ai!-_- o --_-_I-_ -_-.-_I-_--. I-_-. lii- -ll-nnnna.. ....q........i..._q.a._._ " " . S g
............ o ...... - ......... "
.-__--_- -_-""I-.I-_-_-_ -_-_""I-_ l-_I- llllulnlnnu ...................__.....4.._. . -
..""".....H........u"""..".."“u" m.."“.. Mu"""""""" HHH“ sten .
...”H""mm""“mm....“"".."“""......m........ %."".."..,Hnt”n., 2 \
-H-H-._"._-"._-H-._-._"""._-._- ._-._-._-._-._- ._--..- ._-._-u"u"- HHH...%.. -_....“”.,. ot . ey
I-_- -_-_I-. I-.I-_-_-_ lllll' llIi lIii . lIlll ........_..__........4.4.-_ . » =" _-.__.._._.___.__.._._.___ ol ]
I-_-l-ﬁ-luin_-!-w-"l-_-.“""!-_l-"""" lI""l 14........_............._.._.. _-_4.-_ L _-_.4._..._.__-_._..4 ot Ayl
I-_-_- -I-_I-_ -_-.I-. I-_I-_ ) wh .4.._..__.........._..__..4.__..___ ”"”Ei .___.-i._._.q.__..__......_. T .
-_-""l-_""I-_--II"l-_I-_“““I-_I-_I-_“ .4............_..._.._._.-_ - L .xna .__.._._.4...........__....4 » 4
-' - ..' ‘-..... }.l.l.}.l.}.' | ] -F.“r.‘ l.l.l.l.b..?l.l.l. "
I-_-II-III-_-I-.I-_I-. Il-.III-_I-_I-.II""" . . w .._........ lnI as o ............r...........q.._. -
-._-._--._-“ ._-“--._-._-._._"“uu-._- - o » ._--- o . i o .,.n.,”...u i#i._i
"".".""""".. """".... "" 2 ........ i z e _
..""""””.."m."mm.“...n..”.."..mm.. .u........ 2 _. i _.”.ﬁ 2 ;
e "".... .............."" e .%..._....... = % . .”H. e e : %
-I-I---I-.-l-_-iiln_ lI""--_ o llllllllllll u ......._._ -, g ._...___.-__-i_-._..-_____-.ll - ~ .. .-._-_.-_
o I-.I-_ III-.I-_I-_I-.I-_I-. llll lllll lll =) .........._._H......“: , ....._._...-Il!-_-_..__-_-_l r _-..-_!-.-_
: ..“..""u""""“.......... ....‘.m."m.“m.."..."m "w.ﬁu._. ...hﬁuu... % . 02 5 % R
.."""..u......"“..".......... : ....""u..u"u. : u“ﬁn_ ”,.Huﬁ""... e = s .uun...".
.”."m.."%u.."..”..”...."........ ..“..u..“mmuw .”..H :Huuuu.,”. : . % .uu...”.“. =
= * - " .__..4.._......_._.___.-......_..__..___ r " » o .___.__..4.4._...-_._._
"".L"..L...“"..&x.... x%......""..mm.. .ﬁﬁ.__," 3 ...,_...."..ﬁ” Hﬁﬁ.__
i ""u.."".............. .L..L...""..""..mm""". ..Hﬁ.u i % : e ..x
T II""""I-_I" “"I' - " " Hﬂmuullmmm"" - I#HHHH“&”!“$.1- ., u l"l “"”"“”””“.-_lmnm “"I-..h“ Ih“ %
" " -_-- . C 3 .-_....r....._..._._. . !-i.___.-._-_.-_ .
.....”....”".Hmmﬁ i xmx i S ;
!-.-I-_ o o ; - " v .4.4-. Mo 'y o : .
22 .u""...... < .3...““.."..““ : : 9 v e mnmm“mm”m"m“” .._.
..ummm“.. ...."...."...".”....”..”.. .x...w.u"“".xﬂ.. o i i ﬁm”“m"muw"m""...
.. .u""m“#w.. i z ..“u..“mm."""... RS : B % e oo : “,mmmmwmmu."mw" 2
.—-u- u . . , . - Y i._.....____._ i Ly L u .._-a.... ™ x
o i 7 ....%"“_."m..m"".. 5 _ S 2% o ._ 2 e 2 i
- '- .' ‘."" » lllll. IIIII ...-111 : -” n . - l.lill.#i‘i IIIII.I.H.-.IIIII "-..r.‘Ii.‘ ll
> s - III-. a lll-lllll-lllllll .: L .... .... ) _-._-.-_"H._.__-.-.-_.-. ] n_....-.lul-.llluln .._”__r“n_. .”__.__. n
...".....".. i 7 ..““....""..". . o S ﬁ..nﬁ. ..“....uuu“mu".ﬁ..ﬁu.. ..
l.'l. '- u . 1.-. "“1. -.-..-. --“ ”-” o l.l"""l"‘ E k. “__.I o) ] ] ]
= \%.."., ......"....wm“".... “..m_ ”mm..m. e & 1..,"“.x“”m“m“m"m"mﬁ..
S “..“H . .."“u"“".... = uuw""". o 5 ..”“H”H“““""ﬁ"“""ﬁ""u""..
oty a l..ll “"u"ll“"l"lll r ..” " ” . ”.. _-.._.i -_--_ l"lan n“a..“aa“an"aa“la"an"ln"ln"lal .
. 3 ”..... ..... . ; :
%mw.. ; i ”mmmmmmmmmmmmmmmmmmmmmmw... m m"..m"mwm .
I.- .' ‘-“"““..‘-.-. .. .l1 ”“ “ ", I. ) x--xﬂx H-l'-l-l'-l------------- | J | ---. --- || || )
'n! " ‘-‘- “"....-. v ... .-l ..-.l.-. ‘"-'ﬂﬂﬂnﬂ. Hll'llll-l-l'l-l-l-ll-l-l--l-l---- | ] --l--l----l- | ] || )
o ._.Hu"...."""""".. ..n,”_.“ ...n”:. .....”__.,...._hm.. """"H# . “"""""n""""""""HHHHHHHHHHHH a """"""""H"H""HH"" - e
I. ‘- .......... ..-.. -1--. .l--l. ! L] " . .-Hl-x.ﬂxﬂv X, - H'ﬂ'-lll-l-l-l-l-l-l-l--l-l-l----- | ] --l----.----- | ] | 3
l.' ‘-........-.l- i l” 1-1. o L3 ; -' -".HHHH.HH oy Inx"xx. Hl"lH'l-'-I-l-'l"l-'-'-l"-'--'----'---'-'---'--- e || )
A ; T -
b ._.._.._.""u""".."""". e . . ""H“"“..H; .u.ﬁx . HHHH,..H g..".."..".."..".."."..".".."."."."."."..".".".".."." i d o
l. l.' - “".......... " o " ”-.. a L b o . " ‘..HHIHH. mﬂn ! .H_HH" HH"HHFHHHH.H ..l.-u“ﬂ H'H'-'-'---'-'-----'- e | I ”
oL ._.._.H..HH o " et . ..“”HH.. HHHHHH..HHHHH.“. ; “a“h.."..“."._"."..".".".".."."..".".."."."."."." d o l
e ._.uu"""""" W s “ - " ...1.,._""""nnHﬁnﬂuﬁﬁnﬂﬂnﬁﬂf ; : a,.....a..................................................... a a s ”
L ‘-‘-“" “"-. .-.-.1| ; * 1......!"..."!"!"’?Fﬂlﬂﬂﬂlﬂ'ﬂlﬂlﬂl llIIIHHﬂlﬂl'llll"-l--ll--ll--l--'l--l--l | ] | ] | ] “
. u"...."". i el . . nu"u...""""“"”“HHHHH.“H"""" ..a,.....a......_................_.................................. a m" md
-._.u"._"... : ..,..:....._ e ,.."u"HHHHHHHHHHH..._. o s s e s y “
T i .4.___.__. ; ; o ;
e ...n”.”. " - . ._.n.,.ﬁn""""mm""nﬁu"""ﬂ...“um.wm et ...H." “
e e .......“”__ ...__‘.H.,....n . . ."uwmmm””._..-“"“mm"""imm - o ...."""" :
o e _ :”_..H..n_u.,.. - ,.._.,... . .""..“. :
.. --l L] l..-. : -.I‘- ] .U..-.i.“- .r.. -.. -' 3
! " ..na.iaa . : " lr... s ™ -_- » o X
. - X " '-'-' .
e i Hu"""""""". y : s 2 n _.== i oy .
-.. || ---l-'llllﬂl v .l.” e “ 4 '. kg .-.h.l -..T.“-. 3
..- '.l.'lﬂ.lﬂ'ﬂ'ﬂlﬂ' .-l1- ] " [ " . !F“ﬂ F 3
; . - .
o .".".""""""H"HHH. _.H_. .u”..u.
.....m""””...mmmmmmmmmmmmmm“.. . .u”nw...... ....... .HHH-_._.”H ”
o ...... ..-_L.._ " s ! _-_.-_...-_- s X
= """HH"H"HHH. < . 5 o 2 "".uu o ”
.."""""H"H"H"H"H"H X ’ o ; 5 s e \= ”
..""""HHH""HHHH..:" : o Cx o o " ”
..""mmmmmmmmmﬁ,. .
.... [ ¥, .._._._l.-_!-i.q._...._._._.__. » o . T .
..Hﬂﬂﬂﬂﬁﬂﬂﬁﬂuﬁ X R X ......_.:.,.i.. s i ..:.,.h s .
.-l..l'.llllﬂllﬂ'ﬂlﬂﬂﬂ"ﬂﬂl l.”-. .l..-ul_ '”“”““‘ “””””““”““‘ u " ”“ "””””“”””‘T .111. .l' “
-'l.'lﬂ'lﬂ'ﬂ"ﬂl'ﬂlﬂlﬂ'ﬂ!ﬂ l..ﬂ l”.-u. “"'l.“‘i“"‘l.‘l.*‘ 11. - - "*“""1..11- ] .
.."""""H"H"H"HHHHHH st ._.:..........:....-..... ,..,H.n e . X .
..""""""""""H"“Hﬁ“ﬁ”., 0 .."mmunuu.n,uﬁﬁ_. 5 o3 ...""""""" :
"“"“ L] i“"‘ . b M l.}.l.‘ L L ] '
lnanan:nanaaanaxaananxnaaa .-_-.___.4._.__-.____.-_... aaxxxunxuxxa.."l =y ....4.__. ™ Y ¥ n-nnn X
...""HHHHHHHHHHHHH au,.a......a..a;,.HHHHHHHHHHHE o S n.”"“u"""""""“"""" ..""""""""""""""""""""H"""""""HHHHH"H"" o e s ..." -
nnanaa:aaaaaanaxaanaaxaaaa aaan..xa..___a..nnn:naxnnxnananxnxxuaxnxxx—__.1 4”._._.-_ ___a..nn..nannn..nnn___nnnan..nnnnn___nnnan__.n..nananananananan:nanaaanana w s ¥ .
..""HHHHHHHHHHHHE ”“"“““"“"“""""HHHHHHHHHHH,.H ey .:...." ....._......................................_......... . e
- ...".".n.".".".".".".".n.".".".n.".".".".": i mul
.."..".".".".".".".".."..".".."..".".."."..".".".. .
.."_"m.”"_"_"_"”"”"m"”"”"”"”"”"“"”"”"H".. ..""mmmmmmmmmmmmmmmm"mmmmmmmmmmmmmmmmmmmmmmmmmmm |
..""""" ...""“"""""“""""""""""""""""""HHHHHHHHHHHH T ..""""H"H... "...""""""""""""HHHHHHHHHHHH :
e mm"mmmm"mmmmmmmmmmmmmmmmmmmmmm"mmmmmmmm ..""mmmm mmmmmmmmmmmmmmmmmmmmmmmmm."mmm m
1nn = X n nnnnnnnnnnlnnnnnnnnnnn __.nnnannnnnnnn n x ) nnnn__.nnnnnnnnnannnnnanaa:nnnannna nnnln .
i .."mm..ﬁmmm ""m.."mmm ."mmmmm"mmmmmmmmmmmmmmmmmmm
s . = e """.""" s e ."""""""""""""H"Hu""""""...""""
. n-l n nnnnn X nnnnnnnnnnnnannnnnnnnnnnnnnnnnnn i
e o . o ""“""H"""H""""""""H"""" :
e u ..HHHHH.HHH ..""""
e - - .."""""...."."".. """"
i . ..H.......”m.
1 1-.. | ] -.-.-
i i
# m
. . nnnn
. = nnln
1 1.. -.-
3
e = :
s : = /
...""".. = """" .
. ...“"""""".. = :
1 1-...-.. .-.-
...""..".. H"" )
. .lllllll | llln
. ...mmumw..".. =
. ..._u""""""""" H""
. ...""""""mu.. =
. .“"u"”m"""llll ann l"""
. ._.._"u"u"""... .H".
. lllll-llllll lll !
. e lIi lll | o | )
. ...“.“.."“."“.“u.. 2
oL ll l““ ll %“l IIII f
. ll""l-llllllllQm""l_
11 ll“"u"“""""lllll !
1 lllll-ll nlll .
. .h"..".."""
. ,..."""mm.
. .l- ,
i

9



US PP29,629 P3

Sheet 3 of 3

Aug. 28, 2018

U.S. Patent

. a = - -
ll.rl.rl.rlllllllllll

I i.. .....
ARREREZTRERTR LT
R A A R

B O I T S T N T o T Ul T U U U S S T

e e e e R i i .._......_..... IHFHPHFHHHHH!HHHHHHHH!
a2k Rk d d Mo dodo de b b de e bk d k de b b B de de de de de de e dr e S
. moa moa h h ke h kb Ak kd hoh bk b b bk h hh kb A d A i b b S
B s aw d de kb kb R de Mk Sk Ak bk e bbb de h de b dr e de o WA

HH”H”!”H“H”HHH”H“HHH“F
A A AN NN NN M

b O A o oA N E E o o
R i i P P P Pt .r.....r.._..........r gt .r.....r.............._.........................

D RN N

dr b bk b b b b bk k
......_......._..r.._......._..r....._..v.r.r.r.r.._ e

N N e

N g
Tt e a a a  a a T ar o T Ty e e T e e T
A 2 b & & b Jdr Jr drodr Jr 4 dp Jr dr dp Jp Jdp dp dp Jp Jdp dp e dp o o
I N e aa a aa
. R Nl o ol N Lk )
e R I e e e e e e e e e e
N N o N

i

X

R N N N
L el ey
O A
W iy dp dp dr dp dr dr o drdr b om a m
P N
FO Tl T S S S i i e S
W T T T e A
W e A e a T a a a
[ e e S e i S S
W e T e
B N S
P A N N

N A
P N
v e a a
yom . L N N
L ) .-.........-......................r.....r”.r o
Mt l.....l..-..l.........r.;..r P inftaity

R a3
it .r.r.r.r.r.rt.r.v....r.r.t.__..v....r._...t..................}..........
Lt .__.r.r.r.__.r._..r.__.r.r....r....r....r..........r.:.............b....r...}....b. [ s
P N I e
I I T T T T T N o e e o e e
N N N N N ool ot gt g o ot o el el al et el ol y

A
NS

XX K XK ¥

s =
.

.
L
L
»
»
Fy

e e
i x”xnxnxnn“xnx!
R M R R

FE X X X X N
KX KKK

h_]
]
g
o
M

>
H
>,
-
H
-
E |
M
A

o

ar dr ap e a ;

s .............H...H.............................a.q "
”

»

e

a .”.__ ”.r”.r.....r.....r.....__..._..r
S .r.rH.r......_..............._. x
Ak kN ..1.__...1......1........ X i

P
X k&
: LN
4-*_4-:4-:4-*4*
X XX
R
ol o

s
¥
F3

X kX

ol

X X X
X
x

F3
F3
)

F3
X
¥
F3
Fy

E )

i
X X
X K
EaE S
X X
x

Fy

X
¥
X

»

S
Tl S S i S i e i

e e

......_.r.r.r.r....r....r.;..-...;..r ar o i

..r.v.r.v.r.r.....v............r.....r aodr o dr

e e

a kS e de O dp o drodp o dr o dp o dr
)

a o  w

4 e e e e

e e e

e e e T T T T e T e

P

Fy
¥
F3
¥
F3
EOE)

¥
F
¥
F
X

A e
N
I o A S S
A o e
e e e N e T N
e S N Ny P
A e e e i e e P
o
e N T, H N
™

F

)
)
)
)

X X X XX

F ey = kR

F
x

X N K KK
X K
o
X

Fy
»
»
Fy

X
x
o
L)
SR R
| ]
i |
o
i

)
“.rt...t...t...#......&k...#......_....._....._....._.r_.r )
X e i i i i e i i e i
RN ML ML N M M
o e e T Tae e e e e e e e e e e e ke ke
e aa  a  a aN
B e e el sl sl sl s sl al sl al sl al sl 2l
e i i e i e e e

o e o T ae e e g e e e e e e e e
P A i
o

S N ML L S M AL AE L)

F3
»
»
-I ||

-
&
Al

RN N R N

i
X
44:&&

»

X
¥y
|
L
M7

»
»
»
»
WA A I-l-laﬂ A
N
: !I!"HKHHH A
Al
F
W

o

oM
H’l
o

L
L
L

»
A
AoA A A A A
4

L4

o &

P N

llj.ll.f&.l&..—.l..—.#}....}....#b.rub-n. " a om o omoao

LR 0 S

L0l a2 ok N e
o &

L B A MMM M e AL AL N N T

PN L
" PO S A A
¢ A A e i A A a"a .
X .-..-..-_.-..-..-..-..-..-..-..-.....-.....__........r.r.r.r.-.-.__ aa e a
L NN e e
] o n et e
T A e e e b A
AR i e ek
x Pl I A N N e
AT T AT o I N L Sl Sl o S
e e e sl el el A o i
B s N / N N R ey Syt
Lo o N e A ’ ’ ot e L N N ) Salr P
T T e ey i i i i e e T Ui i ‘ oo e L L e vy ey e
A i i i T e U U e A L T I S tn el S S
e T o A T S el el Sy R
L o A ™ N I L e
B T aa g o oo L L T o inj Sa e Sy
A e i i i e e U T ™ o T N el el S g
A A El i A A e Ak
P e e I P o e L N N
B e e e e e e g o A N
B e o N e el iy i o e e e R e s
T e ar o e i i i i eIt T T o o o P P Py e ey O e A A a
A e i i i i e e e e e i i e U A T o A A A
A el sl et el ) A A a A
B ey oo o o A A A AL o
e A A M M Mty o e ’
B e e el e g g e i - I o R A A e )
N » o oo e e e e e N
T ey e e A A L aa s
B A L A A e oA R A AR A A R A A A e
B ey P a ar ) P o o o P P Py Al R
g e oo e e
B e o A i » ) O o A A e AR R A e A
e e oty e i i e e T U U U Tt AT T U T U A T U I I I e
B e e e T A O O I I MR 0 oo e oo oo oo e oot oo oo
e A o o M r o o o e e g
B g g g o A O I R R R o o o e o oo o o oot o e o oo o oot oo
B N o N M N o o o o o o ot o oo e e
D I T T e o o oo o e o o ot ot ot e o o ot et e e
B A  r a g  aaa Eu enu e e
A i e i i e e e e i iU U U U Ao U i R I A I
O A o o e A e o g oo o o oo e e o ot
A e i i i T T i iU i T Ut T T U T o o o o e A A A e
P e I iy e i i i i e e A A U U AU il A A U T U At A A T o e oo e o e e e
L o o o o o oot ot o o A A A A
A O R M T A L M o o o o e
0 e i i i e e e e T e T U Ut I N
O A o et el e Ao o o e o o
A e i i T T T U U T U U o A A I
g e e i e oo
L o ol I el g P P A R
R N I N N e N oo e
A i i i iU e T e T T U U AU U A U iU T i
R T I o A e g e L AL ALy
L e S N a a )
P T e e ey e i i i e A A T T U Ui T U U Ui e A U i i i e e T
D el e et e o e e e
B e e M T
e T T i e e T T Ui U AU e T T
FT i e ey i i i AT AT T T U A it AT i i i i At e e U i i it it e
A i i i T e T U U T U U U T T U
e e e i e e e e e T U At AT T Ui it e e T e T e e A e T
N A b a R i T :
A e i i iU U AT U T T T / R,
T T i i e iy i U A A A A T T U A A i i U e ity e T T A i it o e o e o o
L e e N Nt oo o R A o
P e i i i e ey e i i e A e U U U At e U i i i i i At e e e i i i i At e i e it e R e o e R e e e e MM
L o e e a aa a  a a a o e e A o o o o o g I A
R e o A O o o o P e S e ey i i N S A S A MY
e e T iU T T VU T AU A T T T T i it e e T T e U et T iU e e e e R e e R A
B I T o e g g g e o e T T T e e e T N T T T e e
A e T T T i T T T T T Ut T T T T Ui e e T e T i U T T Ut T T T e i e T e e e e e i e e e e e e e e e b A
B e e g e N a al E l oa p  Sp pg g R R
AT T T A A T T T AT T T et T T T T T A T T T i iy e b e e e e a ae a a aa a e  aaa aTata tt
i e Ui e e e e T i i i e e e e e i i i e e e i i i i it et T e T U Uit ey e e e i i e ey e e A PRI S R e Ta tnrn St P e A A N
”k.q..q.....q.._..__..q.4....4.4.__..q.44.4....__.....4....4.q.._..q.4._...4.q.4....4....4.4.__..q.4....4.q.__.4.4.q.4....._.....4....4.q.__..q..q.....q.q.._....._,......q.q.__.4.4....4.4.__.....4._...44.44.4....4.4.__.4.4._...4.._..__.4.4.._..4.q...&&...&1.......4...&1......&...&&....rr.r.r..h_ ek e e e e kT
T T U T i T e T T T U o i U et T U e i i e i e e
P i i iU e e e i e e e i i e e e e i e e e e e T T U A e e e e e e e e e e e b
A AT T T U T i T i e T i i i e i i iU U T Ui i i i i e e e
P i i e e e iU i i e e e e U ey U U Ui i e i i e e ek
AT T T i el e e i T iU e e e e i i i i ey e e i T iU U i et e e i i i i e 0y e A e
B ey e e o o e iy g e s
AT T T e T e e e U i i e i i i i i e T i T Ut T U U Ut T i i i i iy A e A
T i U iU e e e i i i e e e e e e i e e 0 e e i i i i i e At e T i Uit e ey e e e i e 0y e e e
”#.44....4.4.__..4.4...4.q.__..q4..q.4._,..__.....q...4k.._..q4....q.q.q.,_.._,.....qu_..._.*.q.,_..qk....*.q#.q....._.*.q....q.q.._.*.q....q..q.._....._,.....q.q.__..q4.__.4.q.__..44._...4.44.q4.__.4.4.__..q4....q.._..__..qJ..f...ﬂ...f......&...fﬁ#tttﬂJ_tn. W T T e T T L
e T T Uy i i i i i e e e i i e e e e o T T U U T i U e e e e i i e ey e e ek
T T T A Ay T T i A T T i i ey e e e e e e u
T T i T AU e e e i i i e e e i i e i e e T T T U T e T T T i it e T e Ty dr e e ke e
P i i i Ay e e i i e e e e e e e e e e e i i i i e i e i i i i e e ey e e e e e e ey e e e Ak
AT T T iU e e i i i i i e i i e e T T T Ut T i T T ey e e i i i iy A ek
P i i e ey e i e e i e e e e i i U e e U e Ui e e e i e e e e e e A A e
T T T i e e e i A e e i i i i e e T T T et e T i i e e e e e i e 0 e AT -
P i i iU i e e e e i i i i e i e i i i i i e e e e e ke
L I o A e e N O A e oa e e P e A .
B e e e e e




	Front Page
	Specification
	Claims
	Drawings

