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Latin name of the genus and species: The Latin name of the
genus and species of the plant variety disclosed herein 1s

Malus domestica Borkh.
Variety denomination: The inventive cultivar of Malus

domestica Borkh disclosed herein has been given the varietal >

denomination ‘Stark Gugger’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct Red "

Delicious variety of apple tree named ‘Stark Gugger’, which
was discovered as a sport limb mutation on a ‘Starking Deli-
cious’ plant 1n a cultivated field in Bressanone area, Bolzano
province. The mutated branch was easily identified and
noticed because of the anticipated and strong red-purple and

solid-tlush coloration of the fruits compared to the other fruits
on the plant (FIG. 1).
The progeny was first asexually propagated in Spring 20035

and 10 trees were mitially grown. The first observed fruiting »

of the propagated trees occurred i the 2006 season and
confirmed the intensity of the fruit red-purple coloration and
the stability of the mutation. Anticipation of 3-7 days in
maturation time also has been observed compared to other
Stark Delicious clones.

In the following years, many other trees were asexually
propagated, planted and evaluated in other locations 1n Bol-
zano province and Verona province. All the trees of ‘Stark
Gugger” have been observed to remain true to type over suc-

cessive asexually propagated generations and maintain the
intensity of colour and the anticipation in fruit maturation.

SUMMARY OF THE INVENTION

The ‘Stark Gugger’ varniety 1s distinguished from the
‘Starking Delicious’ variety and other Red Delicious varieties
by the following unique combination of characteristics:
Purple red fruits with solid tlush coloration on 100% of sur-
face; a fruit shape that 1s long truncated-conical with pro-
nounced crowning at distal end; a fruit coloration that starts
10 days earlier than other Red Delicious varieties; an antici-
pation of fruit maturation of 5-7 days compared to other Red

5 Delicious variety; and a growth habit that 1s standard (not

spur) 20% stronger than other Red Delicious standard.

Compared to ‘Sandidge’ (U.S. Plant Pat. No. 6,190), “Stark
Gugger’ has standard growth habit (not spur), solid flush red
purple coloration (not striped), and 7 days earlier maturation
time.

Compared to ‘Jeromine’ (PBR grant number 6599), *Stark
Gugger” has 20% higher standard growth on M9 rootstocks,
and 5 to 7 days earlier maturation time.

Compared to ‘Early Red One’ (U.S. Plant Pat. No. 3,556),
‘Stark Gugger” has 20% higher standard growth on M9 root-
stocks, 5 days earlier maturation time and solid flush red
purple coloration (not striped).

Asexual reproduction of this new variety by grafting and
budding onto rootstock shows that the foregoing and all other
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characteristics and distinctions come true to form and are
established and transmitted through succeeding propaga-
tions.

BRIEF DESCRIPTION OF THE DRAWINGS

The colours of these 1llustrations may vary with lighting
conditions and, therefore, colour characteristics of this new
variety should be determined with reference to the observa-
tions described herein, rather than from these illustrations
alone.

FIG. 1 illustrates the ‘Starking Delicious’ mother plant
(age 14 years) where the ‘Stark Gugger’ mutation has been
identified. A branch on the top of the plant presented fully
coloured dark red apples and earlier coloration compared to
the lower branches of original ‘Starking Delicious’.

FI1G. 2 and FIG. 3 1llustrate 4 year old ‘Stark Gugger’ trees
of second generation at harvesting time. The plants vegeta-
tively propagated on M9 rootstocks, present a growing habit
of type standard with medium growth and spreading
branches, predominance of bearing on shoots.

FIG. 4 illustrates a typical *Stark Gugger’ apple at picking,
time with solid flush dark red colour and long truncated
conical shape.

FI1G. 5 1llustrates ‘Stark Gugger” actively growing shoot at
middle of July, the bark of the shoot and the basal part of leaf
are greyed-purple coloured.

FIG. 6 illustrates the early red purple coloration of ‘Stark
Gugger” apples already at middle of July.

FIGS. 7-9 illustrate a ‘Stark Gugger’ apple after harvesting,
(wiped from the wax with a dry rag). FIG. 7, profile; FIG. 8,
calix eye; FIG. 9, stalk cavity.

FI1G. 10 illustrates the flesh of “Stark Gugger’ on the equa-
torial section and the seeds.

DETAILED BOTANICAL DESCRIPTION

The following detailed description of the ‘Stark Gugger’
variety 1s based on observations made during the 2012 grow-
ing season in a high density ‘Stark Gugger’ planting field 1n
Bressanone area, Bolzano Province (Italy).

Certain characteristics of this variety may change with
changing environmental conditions (e.g., light, temperature,
moisture), nutrient availability, and/or other factors. Quanti-
fied measurements are expressed as an average of measure-
ments taken from a number of mdividual plants of the new
variety. The measurements of any individual plant, or any
group ol plants, of the new variety may vary from the stated
average. Colour descriptions and other terminology are used
in accordance with their ordinary dictionary descriptions,
unless the context clearly indicates otherwise. Colour desig-
nations are made with reference to The Royal Horticultural
Society (R.H.S.) Colour Chart.

Parentage: ‘Stark Gugger’ variety originated by a sport on the
top part of a ‘Starking Delicious’ standard plant, identified
in 2004 1n a cultivated field in Bressanone area, Bolzano
province. The mutated branch was easily 1dentified and
noticed because of the anticipated and strong red purple
coloration of the fruits compared to the other ‘Starking
Delicious’ fruits (FI1G. 1). At npening time, the ‘Starking
Delicious’ fruits on the non-mutated parent plant appeared
striped red over-colored on green yellow ground color. The
striped red over-color covered 50% of the fruit surface of
light red color (Red RHS 53B), while the apples on the
mutated branch that originated ‘Stark Gugger’ were dark
red colored (Purple-red RHS N77A) without stripes.
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Tree: The trees here described are four-year-old trees grown
on M9 rootstock deriving from the second generation veg-
ctatively propagated ‘Stark Gugger’ sport. (FIG. 2 and FIG.
3).

Vigour and overall shape: ‘Stark Gugger’ trees on M9 root-
stock show a standard ramified (non spur) growth habit
with medium vigour, 20% stronger than Red Delicious
‘Jeromine’ and other Red Delicious standard clones.

Height.—3.30 m.
Width.—1.20 m.
Trunk: Medium Stocky; diameter, 45 mm at 200 mm above

the graft union; bark texture, smooth; bark colour, Brown
RHS N200-C.

Primary branches: Basal branches emerge at 700 mm from
the so1l with an angle of about 60 to 90 degrees. Three year
old branches: length, 600-700 mm; diameter measured at
the base, 27 mm; crotch angle, 70 to 90 degree; colour
Greyed-Red RHS 182C.

One-vear old branches.—ILength, 340 mm; tichness, 7.8
mm; mnternode length, 32 mm; colour at middle of
July, Greyed-Purple RHS 183D; pubescence,
medium-high White RHS N153A; number of len-
ticels per square centimetre, 8; lenticel shape, elon-
gated-round; lenticels colour Grey RHS 198C.

Bearing: Annual, principally on flower-buds on shoots, some-
times on spurs; very low or not subjected to alternate bear-
ing.

Hardiness: Furopean hardiness Zone 6, comparable to other
Red Delicious varieties.

Drought, disease and insect resistance: Susceptibility to clas-
sical apple disease comparable to other Red Delicious vari-
eties.

Leaves: Shape, elliptic; length, medium-long 104 mm; width,
4.9 mm; length/width ratio, 2.12; blade margins,
bi-crenate; apex, acuminate; base shape, truncate; colour
of upper surface, Green RHS 133 A; colour of lower sur-
face, Green RHS 143 A; pubescence on lower surface,
light-medium; pubescence colour, White RHS NI155A;
leatf attitude 1n relation to shoot, upward to outward (FIG.
5).

Petiole—Length, medium 36 mm; thickness, medium
2.7 mm, colour, Yellow-Green RHS 147C tinged on
lower surface on Greyed-Purple RHS 185C; petiole
pubescence, light, colour White RHS N155A.

Stipules.—Quantity, 2 opposite; thin; length 7 mm;
colour, Yellow-Green RHS 147B.

Flowers. Flower buds (unopened tlower): number per cluster,
5 to 6; length, 15 mm; diameter, 10 mm; shape, round-
conical; colour, Red-Purple RHS 61C. Open tlower: size,
medium-large; diameter, 43 mm; pollination requirement
varieties, ‘Gala’ ‘Golden Delicious” ‘Granny Smith’
‘Idared’ ‘Summerred’ and other varieties flowering 1n the
same period except for Red Delicious group.

Petals: Number per flower, 3; relative position of petal mar-
gins, slightly overlapping; shape, ovoid-elliptic; length, 20
mm; width, 14 mm; apex, rounded; base, conical pointed;
margin, smooth; colour of upper surface, White RHS
NN155D:; colour of lower surtace, White RHS N155D.

Pistil: Size, medium 16 mm long; stigma colour, Yellow-
Green RHS 145D); styles quantity, 5; style colour, Yellow-
Green RHS 143B; ovary colour, Green RHS 143A.

Anthers: Quantity 20 to 25 per flower; size, 2.3 mm; presence
of pollen; colour of pollen, Yellow RHS 4B.

Sepals: Quantity, 5; shape, conical pointed; colour, Green
RHS 143A.
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Pedicel: Length 20 mm; diameter, 2 mm; colour, Green RHS 137 of September, (14 days earlier than ‘Golden Deli-
143A. . . . .
’). The hn d early colorat llow for h t
Bloom season: In 2012 at Bressanone area in Bolzano Prov- c1<:3us ) | e‘ ghan ‘ea.r v COTTAHOR AL JOT HAVET
ince, Italy, blooming began the 107 of April; full bloom this variety 1n one picking. Table 1, below, reports apple
h ‘1. . . h .
was the 16 of April; finishing on the 20° of April. > maturation analysis of 12 fruits for each variety at two
Fruit: Quantity per cluster, 1 to 3; size, large; diameter (aver- _ _ _ _
age of 50 typical fruits), 85 mm; weight, 272 ¢ ratio times. ‘Stark Gugger’ and ‘Jeromine’ were cultivated in the
height/width, 1.09; general shape in profile, elongated same field with the same growing conditions. At both times

truncate-conical (FIG. 7); the maximum diameter 1s 1n

medium-high position; ribbing is present; pronounced !’ ‘Stark Gugger’ shows anticipated starch degradation (in

crowning at calyx end; depth of calyx eye, 11 mm; width ot the scale 1 is minimum, 5 is maximum starch hydrolysis)
calyx end, 8 mm; depth of calyx end eye, 10 mm; width of . _ _
calyx end eye, 23 mm (FIG. 8); depth of stalk cavity, 15 and anticipated sugar accumulation compared to Jeromine.
mm; width of stalk cavity, 31 mm; length of stalk, 22 mm:; _ﬂ

thickness of stalk, 2.7 mm; colour of stalk, Greyed-Orange !° 1ABLE 1

RHS 176 A (FI1G. 9); partially open sepals, (FIG. 8) length

of sepals, 3.5 mm. FIG. 4 shows a typical ‘Stark Gugger’ ADp'e MAtUrallon Meysis
apple at picking time. Starch

Fruit skin: Background colour, Red RHS 47A; over-colour, | | content (1 Sugar Firmness Acidity
Plll‘pl e-Red RHS N77A: amount of over-colour, 95 to 20 Date Location Variety to 5 scale) (Brix) (kg/ecm2) (g/l)
100% coverage; intensity of over-colour, dark purple; pat- Aug. 9, Gugger Farm, ‘Stark 1.81 11.4  8.05 3.6
tern of over-colour, solid flush without stripes (FIG. 7); 2012 DBressanone  Gugger’
thickness, thin to medium with purple colour penetrating in Aug. 9 E}Buzg)ger o Tetommine: s 0o 73 -
the first flesh cell layers (FI1G. 10); bloom of skin, wax 1s 2017 Breseanone | | | |
present; greasiness of skin, absent; russet around stalk (BZ)
cavity, absent or very weak; russet around the calix eye, Dec. 9,  Gugger Farm, *Stark 212 129 694 2.9
absent or very weak; number of cheeks per square cm, 5 to 2012 BBI';SSHHD”‘E Gugger
6; shape of cheeks, round; size of cheeks, 0.7 mm; colour of Dec. 9. E;mg)ger Famm, ‘Jeromine’ 1 75 10.3 774 50
cheeks, Greyed-White RHS 1356D; russet around cheeks, 2012 Bressanone
absent. 30 (BZ)

Fruit flesh: Firmness, medium to firm; texture, medium to
fine; colour, Yellow RHS 4D (FIG. 10); flavour, sweet; at
harvesttime 12-12.5 Brix and 3-3.5% acidity; aroma, good
and 1ntense aroma classical of the original ‘Starking Deli-
cious’; juiciness, moderately-juicy.

Fruit core: Vascular bundles evident; five partially open loc-
ules; usually 1 to 2 seeds per locule, shape of seed, oval
clongated; colour of seeds, Greyed-Orange RHS 176A. herein.

Fruit picking time: In 2012 at Bressanone area in Bolzano
Province, Italy, the picking of ‘Stark Gugger’ began the *° *owoo®oow ¥

What 1s claimed 1s:

35 1. A new and distinct tree of Malus domestica Borkh named

‘Stark Gugger’, substantially as illustrated and described



U.S. Patent Mar. 31,2015  Sheet 1 of 10 US PP25,387 P3

2 :"x?i:

.
ATy
'-:4:1-:4:1-"1-*1:* 3
- *

R LA )
e T Ty
ey

|
|
-
L)
L)

o M
R RN

a

- -
AN Al I
| I-?l I.I "

-I
i
e
7 A Ilﬂ M H"-H

|

F

&

x

]

H ]

- I.le

- '!‘H!I a
L |

]
X
ll?ﬂ!l?ﬂil.?ﬂxﬂll

XN A
x

e
O
]
&

e
X NN
e e
i
X KN

| i
oo W M A A A L NN N N
WA N M Il F | -,
. '"!HH

x:a:n:::u:nl ™
W

.
'll_‘_'ll'q"-

"'l::-:
AN W M N
ettt

. 1 L i i e

i - g ] 1 XA A N MR W A
» . »

."r.":l 'a:"a' i » : A_E r WAL A : ] "llx.u:';"n"a lxil-_'ll! l:"r"
o g P M AL AL ] ¢ ¢ ] . .‘"'".p g ad s
i i ] ; o ‘ e i

i B N M K
J e : ]
- HEH-H'I H‘H-H-H "I-HPI! |

e
o

.y
K
e

HKH"I'I.IEIKHEH J

e Wﬂ

iy F i > ] B | ' A 2 A : ) | 3 od N e iy ol F '.x '-I:H:I.P
1 ¢ ; 5 ’ Aa . N i : i |
e .. i . o , 1 e b | 1 ™ | | ] ¢ Jm . M A 5.

HHHHHHIIHII- W A : ] k ' a3 b AN MW
I:H" ¢ F ; ] 1 1 ] !

. ]

ettt ettt et :
xéné!tnax-nanxapap S R
e ol M .
..xux:i!x;l:l:l!:l!u}.
P A "
]

L

-
drlrlrdrdr:?.‘
PN oty

PO g gl g

PP
-
)

F |
L P O B A O O o

L NE

s r r rr YTy rex
[ ]

i e B oo i

-h'lil-ll-h-ll-ll-'r-'r-'r-'r#

i
L

]

oy r T T T YT

L]

¢ M 2 A M
l.. n:n:a:x'x:n:n:n:n:n ”:"x‘ - : ‘
i & 1
i I i

d o iy o . s - A A A » 2 e ol M e h .l.:: L Y .'-' .l.l:ill?l *

k]
Zl!'il!' -

A
¥y
R

¥

W
A
oy

- ot
| H-H

il“"dllillii

X
ii!x!:t'ix
]
o

XM ":i:*

|
|
M A X WM
.:.I E A |
AN_E M X & x A A
WO o MM A
H‘IHPI‘.?I!HI!HF!H.

L
., "..
L e i LR
-ll*-ll‘-ll*-l'*-ll*lr{l'.-ll*l'##l’# L L C SE BE L L AC ol C ) I'll-:':-
!

dp -l'*t*#'r*r'#'r*k*-l'*-h
a x4 ox oo b

X
i
xa

)

e T T T T T T T

e dr by

L AT it gy
)

LR N NN N A N N NN

'.-'r'.-ht
-ht#'.i'.-h-bﬂ!-'!-'!#-'r-'r-'!-'r-b-b d:

-
J !F! J
Al

. >

d b ] J d N .

-i-I d s~ R N N N
AN ] J J ] J > J J Mo o o A M J F | |
., s X, ] s d d L A X x_A E N N N

HHHHHHHH-I‘. | A_N_N_

| . |
Mo N A M A

M

i

B

.HH!PHH;'H [ ] ll‘l-'l-:_l:l'
f

N

-, 4
'

e T ey

'Il'.-ll E e N N N
L
)
P b r rrr ey
'.t#-tb#.t.r;r'r'-.
e T

'l-'-h#-tq'rq'-\'q"q'

RO A et A

ol
L]




US PP25,387 P3

Sheet 2 of 10

Mar. 31, 2015

U.S. Patent

L | [ K ) LT N ) A Ak A - LI I T L N DL L DL L DL DL R R L
e e e R R e R e e e
S e i i i i
xR A A R R A E R R R R R R E X E R R EE R E R EE R E R EEREREERR
e o xR R AR R IR AR AR AR I AR AR IR R I ER R XERE R
RN A R A AN R A AR R XX ERE R R R R R R R R R E R EREERER
e A A A g R X AR XN R X R T AR XX E TR ER XA E R T X IR AR R R
N o e R ey R R R R R R R R R R R R R R R
B o xR AR AR AR AR AR XA AR X AR A AR R R E R E R EEE
o R R R R X R ERE XA R R R R R R R R
e o ey A AR R A R X R XA IR E R ER TR AR E R E R R EEEE R
xR N AN A AR XA AR E X R EEER R R R LR R E R R R R
P o e A AR A R XA IR XA XX R T E R E R R E R R E R EREERE R
A A A AR R AR R R AR AR R AR E R E R R RN
e o AR XA AR XXX AR A AR E XA AR ERE R EER
L T i T T i )
e o o  ry yyyyy rr A xR AR AR A E R R A X T AR R IR E R ERERE R RERE
X A R K N N AR AR R ER XX A ER R R R E AR R R E R EEEE R
e o e A e A X AR X R XXX R R R X R TR A R R E E E R EEEERE X
N e A e R R R YRR R E R R R R E R R R R R EE R E R R E R E R R
P o o e A AR R AR AR A AR AR X AR AR I E AR R R E R R EEE R R EREE
X N o N e R R R R X R R R R E R R R R E R R E TR R R E R ER
N i e
X A R N N AR R E R X LR E AR R E R R E R R R R R ERE R
L o A R A X R R XA XXX R R A XX R E R T XA R R E R E R EREERE
e R R Y R X g R X R R R R R E R E R EE R R
XN AN RN AR AR IR EARE XX AR AR TR ARER
e xR R X AR xR R R R X R R R R R R
e o e A R E R A XA R AR AR AR TR E R R AR R AR
X N X N N AN AR AR R AR E AR X EER R R ERE R RN
e o o A Y R R AR YRR XXX X R E R E R AR ER R
e A e A R R R A R R E R R R R R
e o A XA R A E R AR AR AR AR XA AR E IR E R R EE R
R o A e R XA R X R R X R E R R E R R R EE R R
xx Ex ar ayayyyryr A A A E A AR R E R R AR IR R R EE R
R o R R A A E R X R E R E R R R E R EREREER
xR AR XX AR R AR AR AT R R R E R R
R e e R e R e R X X R R R R
RN ER XX XN A AR XA XA AL AR IR AR EEEEE R
N T i T
U N
xR A R XA X R E R R R R R R R R E R EREREE
X A A A R RN AR TR AR AR AR AT A E AR X R XA R R R EER ]
xR e R e Y e R R R
XA RN NN AN XA R AR AR AT TR R AR EERER
kA K AN RN A R R e R R X R R R R R R R
Xx A AR AR R R R R AR R E A E R E R AR TR EEER
xR A A R R R AR E R R R R RN RRR
X o A A XXX XA ER IR EEE R TR TR
O T
NN AR AN EARE AR AR AR AR AR X R T AREREE
e e e o e e e e e R e R K R e R R R e R R R R R R
X ey AR AR R R X A E R A TR IR AR R EEREER
AR N A NN R EE R R R AR E R R R R R R
X e A N XXX R XXX EEE X E R AR TR E R EREERER
X e N e A e A A e A R R R R R R R R
XXX EE A XA AL AR AR A E XA TR X R E R EEE RN
xR e A R xR R R R X R RN X XN R R R RN
A AR R AN AR AR AR XA EE IR AR IR R R R R
e e W R N X A A X R AR R R REREERERERRER R
xR N AR XTI EERE TR X EREE R
E I T T
XN AR EAR XX XA TR AR XX XTRITERRER
e e o e e o e R R R R R R R
N ey ey Ay A AR E R R AR E R R R E R R
xR A xRN AR EEER LR R R E R R EE R R RN
o A R A N X AR X AR AR E IR EE TR AR E R E R EEEEER
e R e R R R R E R E R E R AR
XX RN AR XA XA AR A XA R X AR EE R R EEREER
o e ke e N AR R R YR E AR X R R
rr xR A A XA AR TR R TR X R R T E AR E AR R
RN R A AR AR E R X E R E R R R E R R ERER
X x xR A AR XX E X T E X E X R EE R E R EE R R E R
N A e A R R TR R E R E R R R R EER
XXX EAR XX IR AR AR R T REER
e e o e R R R R R R R R
L e e
AR N X A XN N RN NN R ERE TR R LR ERERE R R ERR
xR A N A AR X TR TR R XX E R T EER TR EERE
X e e e TR R R R R R R E R R EER
XXX XA RN X AR AR A ER X R EE R EE R EEEER
R xR A RN AR X R R E R R R E R EER
Zx X xR R xR R A R AR AR X R T AT R TR IR ERE R R E R
xR AR NN AN RN AR E R LR E AR EE R R ERR
XX XX AR XXX AT XXX AR AR T EEEE R EEREREER
R e e A e YR X R R R R R R E R E R
XX XA R AL XXX AR XA XX XAR XXX EER R R EEE R
B o e e e X R R R R R R R R E R R
Ex xxxaxxraxr xRy R R R X AR E R R E T EEE R EEEE R
A AR AR XA AR X R R R E R X R E R E R E R R R E R R E AR
X XXX AR E RN XA N XX XXX TR IR XX TR E R EEE R E R ERE R
B e e e A E R X R R R R R E R EEE R
XX xR R R XA XX AR AR AR XA XX TR E R A E R E R E R ER
T i i ) R E R
ER X2 A A AR AR AR AR R AR X R R IR R R TR R E R EEE ERE R
B w x xR R E R R AR R R R E R E R ERE RN
XX X xR R Ay R A A xR A A AR IR A AR AT XX R X R EE R EEREEE R
AR N R R A e A R R R R E R E R ]
XX XXX RN XXX AR AL AR AR AR R EE R EREEERE
o N A N X R R R R R R R R
Zx xR AR AR AR AR R R T IR R R E R R E R R EE R ER
XA AR N R NN RN IR AR ERERERE R EREERR
XX XX AR R AR X E AR X E X AR T AR TR E R R R E R E R R EE R EER
A R R E R R R E R E R R R EE R R
XX AR R AR XA AR AR AR X AR R AR X R EE R E R EEE TR
xR A XA X AR A R X R R R R E R R EE R R R ERE R ERER
Exxxaxaxxra xR X AR XA R IR ERERE EEERER
R X AN AR AR AR AR AR AR R E R R R R E R ERE
XX XX A R A r X XXX XXX AR LA XA IR R R E R EEEEE R
AR A Ay A e X R X X R R R R E R R R R R
KX XX AR XA XA AR R XX AE XA R TR ERERERE
xR e R R R R R R R N R R R R R R
Exxrxrrrrrrxr R A xR R R AR R AR AR R XX EEE A
R A X R XN AR AR R X AR E R R R R R R
XXX XXX XXX T XX XAREREEEXE AR X EEREXXE X AR AR EREER R
e e
KX XXX XXX AR XXX A AR AR AR R AR R E TR EERERERR
A A R R X R R R TR R R E R R R E R E R R R E N
Zx xR R AR AR A R AR AR YRR AR AR TR IR R R TR ER R R ERERE R
XXX AR XXX RERER RN R XA E AR R LR ERERE R R ERR
Exxxx rra rr rrrx xR R A R XA YRR A TR E T XX EE R E R EERRER
AR A AR Y R A e R X R R R R X R R R ER R R R R E R RN
ZR AR XXX ZIEXAXXEAREL XX XX XX XRREX XXX IR AR XA XAREERRER
xR e xR xR R R R R R,
Ex xRy xy rr y xR AR AR R AR R XA R TR AR E R R R R E R
AR RN AN RN ER R AR R E R R R EEE R
X E XX A R A A XA A X R XA E T AR AR EE TR AR X R TR E R ER ER
B xR R R R R R R R R R R E R R R
X XXX XXX AR XA AR AR EE R EEREE R ER
X W xR R R R R R R R E R E R RN ERERR
N
B o A A R R R R R R R R R E R E R RN
X xR A E A A A A XA R XA R AR XX E X R EE R R E R ERE R
R N Ay R R R e TR R E R R R R R E R R EER
XXX AN AR XA AR R AR X AR T EER T EEER
R o xR e A R e R e R R R e R R e R R R R R R
Ex xR X xRy R R A AR AR AR AR IR R R ER R E X R EE R ER
AR AR NN AN AR AR R EEE R EE R ERE R E R EEERR
X xx 2 r AR xR xR AR AR X TR TR XX R XX T EE R Z R E R ERE R
e e e A e A e R e e R R R e R R Rl R
XXX AR XXX A AR AR XA R AR XXX R EEEEEE R ER
R R R R N A R A R X R R R R R R R R R R R R E R R E R R
xx X xRy xR AR R AR AR TR R R IR R R T EER AR ERERE
RN AR AR AR E R E R E R R R E R EEEERRE
ZXE XX E X XA XA LR XX R TR XXX XX AT XXX XT R IR R XA XEE R X R R ER R ER
N e e e N AR e R R RN R R R R R R R R
XXX AR XXX AR AR AR AR IEEE XA TR EREE A ER
I T i e
Exmx ey Ay R A xR R T AR R R R AT EE R R E R E R R R E R E R
RN AN RN AN AR E R E R R E R R R R R E R R ERERR
Exxxaxx xR xR X AR XXX R AR EE R R ER IR X EER EEERERE EREERE
e e e e ey A AR R R R E R E AR R E R R R R R AR EE AN
XX XXX XREXERE AR XA XXX XXX AX XXX XA X R RREARRXREZIE IR REERERERER
R A N xR N X R R R E R R R R E R R R R RN
Zxxx A x x Ay Ay A e R R R AR R A R R R R R ER T ER R E R EEER R
KX R R XA AR X E AR E R AR A E R E R E R E R R R R R EEEER "
Z X XX XX XXX XXX XXX XX REIERRELEXEXXAR R LI ERERREE R
AR A A R e R E R X R E R R R X R E R R R
XX XX AR XA XL AR XX XX XXX XX AR XX IR ARRENRXIRERXRRER
e xR R e R R R R R
Ex X xxrx xR A XA X R R AR R IR E X AR R TR IR EEXEE R
AR X RN AR ERE R XX AR R E R R AR EE R R E R AR R
X X xx xR AR R R A E TR TR ER TR ERERE R ERER
L e
XX RAXEEREXEREZIXAREAXAERE XX XX XAXXARRRXTEERRREIRNEEREERRRER
R AR A E R R A X R R R R R R X R ER E R E R R R
ZTE XA AR A E R AR E AR AR R R AR AR R AR E R R T A EEERERREER
N AR X AR R AR R R R E R LR R E R EERR X
Ex xR xR XXX R R EI R IE R R T EARE R TR EREER
L "
Ex XX A AR A R R X R XA R AR A TR AT AR AR R
xR R R X R R R X R R R R R X R R R R R R r
EEXXX XX XXX XXX XEAEEAEEEAREERE T IR R R R
AR A A XA XA AR E R R R R R E R ERER R
R X x xxrrx s Ex AR XXX XXX R AR A ERREXR R
R o e R R e R A N R R R,
ExX XX AR X R AR XA AR TR IR AR AR AR
L i i
Z XXX XTI XAR AR ERE XXX XXX AR AT AR AR R R R R R E
e e e xR R R E R R R R R RN XN
Exxxxxx xR XR TR XXX TAREER R R R X
L
EXRAXIXEXIXEXEAEZIXEXXEXERE XXX AEARARAEARRR X2 X
xR o e xR R R e e R R R R e R RN
Zx XX xR xR R R X R R AR AR R E AR R ER X R ERE
AR AR AR R AERE R AR EE R ERER R
ZE XX XXX XXX E LR LA
R Ay A A e A A e R
ExX XXX XA XXX I A AT ARREARRER X
i
Ex xR AR xxxrdxr xR A R R T AT AR REEEER X
R XX R XN AR AR R E R E R ERR
Exxxaxrx xxrE XA XR IR TR RER TR ERERRR
L
XX XXX AR AR AR EXRR
i )
Frx X rxxrx x xR xR XA YRR R R ER AR TR R EER
i R ER
ExX XX AR X XR X EXEERE XXX R R
L
X XXX XEXIEXEAEEEXEE XXX
O e e e e e e
ZREXZA R EA R AR AR XN
<
L )
T
X XXX E XA XXX
I i T
Exxxxxxrarrzxadryx e xR ER
o
L )
e e e o R R R e
XXX XEXEER RN EEXEXER AT
g i
i xR e
L W R
2 a e, . x X ™
" R

x
KX X
H.-..ﬂ

.H....
o
e e e
XERREEZTR
; CRERRERERR
e nax:.xn“a"a” "a“a“a"a"a":"a
R R R R X R R R
I RERIREAXREERERERRER
EREREERNLRERERERRRERR
X2 X EXRREREEXERZTR
ERERERERREREXERRRERE
EERREXTREXXEXRREETR
e R e A
REXREAREEZTEXRE
ERERXEEREERRERR
" xR X R R XX
EREREERERRRERR
A EXRERERRER X REN
R A R R e
ERxXxxERRREEREENN)
X R ER R EER e )
KX R E R E R w ¥
L

F ]
"a“u"u."n"l"l"a"l"l"n“al...t...._“- ¥
EERRERREREEREE IR
L
0 M 4 s s

e

F —.J..‘..T..r l.l .I-

.. n
" e
. i

N, e

G e g
b " L,

e P i
T .nnnanan..ﬂnnannaanan: R e
i
Eo i
=
R i
P
L A
S T
L
el
P I i
A
O
g
L U
ol

L i
e i R R

o
R

A R A
L

P s B I
T

IR A AR AR AR T E
o e e e e
) l"lnnn..nnn__. e E

e
g e
- ™ e

N

. R R
- T
-
a
-
-
x ;
- "-
B s

] "
-y )
A xR
N iy
N xR
N '

" X x " x
i o

o .
R "

o X
w N

' X x

o X

N

o
R R

R AR

]
P

e

eaaecy

P I

.-.l..._.....f...kl.t....r.......l..-.... ;
[T B I |

arde b oae aeodr o




U.S. Patent Mar. 31, 2015 Sheet 3 of 10 US PP25,387 P3

-
r
_.. -
L
1]
[ ]
-
1]
-
[ ]
-
L]
. .
. . . LR
'y
- .
" .*. " '
. . . .
X . .
.
F ]
.
B
-
LI '}
. . . '. . .
Y, A
r - ) -
N
. |
|
R ‘% S ' '
i i i i | III'HI'HII13 i k [ ] " - Ly - k y ! . ' ' )
e ! » | L Tt ; : L; L , , . .
" .
g )
. x;l'p. _' . . .
e -
:-::: P
) . . . .
X .



R : R T R A A A ; ety .._..__.H.4H.___H.__.“.4H.___H.__.H.4“;“...“.4“.-“.-.“.._“.._“...“.-_....._“...... e a e e e T T e e e e e
. T e e o i e RACAC M M N Sl N
. L A M > . |

A_A
|
A A
AKX A
Al
o

L N A N .
MM M AN L ] .

Ml
»

i

.
X L L]
! LM R . .
A RN RN ER L) CaC R s
G : xr.nxxxanlnan e P e P AN BN LM NN . . .
x,
.
"

Al
M
Al
A
Al
Al
Al
Al
]

A
A
A
A
P,
™
»
L ]
L )
»
»

Y

Al
A
Al
]
E
»
»
L
&+

IIHIHHHHHHHJEFF ill.l.il.l.l.}.l.lil .

. L
]

N
Ml
Al

AN A A AAAA
Al
M
»
¥
F)
F)
¥

Al
Al
Al
Al
Al
Al
F
o,
EY
EY
EY
o
e
2
»
ty
F3
»
¥
»
¥
»
F3
Fy

HHHHI'
AN
AN

l_A
AA

Al

AN A A AN A
FY
FY
Y
FY

LA AL AL
A
M
A
M
|
A
)

e
M
-

H
i
EY
.

a»
¥
F3
»
¥

o ...H.qH...H...H.q.q Eal ) .
eGP JE N P at iy iy
e o eng nc gy PP g e e ey

e e A

IIHIHIIH A N

Al
-
|
A
FY
FY
F
¥
F)
F
¥

A
A
III"I
Al
Al
Al
Al
Al
Al
E N
]
E
H d
M A M N NN
.
E
-5
T
F)
L
™
F)
Fy

Ml
¥
¥
F3
F3

A
A
F N
EY
-
F
an
¥
Y

ERX X X A EXENNELNEELEXEE LR N N
HIHIH X H“H x X HHHHHHH HHHHH Hlﬂlﬂllll Tata e atar . B
HIIIH x, HIH XX HIH!HHH HHHHH HHHHHIHII .

IIIII n HHH L IHHHHIH HHHHH HHHIHIII .
IIHIIIIIHHHHHHHHII . . . . -
|
]

»
F3

| HHHHH
A
A
£ X
F
¥
F

l."l
.I:h'l

M
2

HH"HHHHHHHHHHHHHH
F!x?d"?dx?d"
|
M_M
AN
A_N_N
I-I-I-I

F

AN A

HI
N XK Y
- ] IIHII HIH l"ﬂ“ﬂ”ﬂ“ﬂ XX H”HHHHH i - . .
lll IIIII HIHIIIIIHHHHH e HHHIHHI a . . .

IIIIHIIIIHIIHHIHIHHIIIH..—. . -

US PP25,387 P3

o dr dr i e ke
l.“*” ”l.”l.”l.”}.“l.“l.”}.”l.“l.”b.“l.“}.”ﬁ“l.“l.”l.“ ”l.” :
L R S A N *
o A N )
L 0 3N E Sl N aE Ul aC
L N e aE ar a a
& e dr ke ke de ke gk &k
L N k)
iy iy e ey iyl A
o D N
W dr ke d Ak dd k
dp i iy e el
W e dr e e de kel kg kR .
_.....H...H...HJH#H...H#H...”...HJH;”... .___H._._ - '
LAl al 3l ka3l o
R ; ; ; ] &H...“#H.q“...“&”...”...“.a”;“...
P e ; ; ! Wy e d b

Hl!hﬂ.llﬂl.l{l K

]
L ]
]
&

»
)
»
o
L

L
&
*
»

5
»
»
L 3
L)

)

»

W
*F
L

o
)

»
)
'y
L
L) L)
L
J|':“'«-J"n-l.
NN
ot
)

4-:4-
L
»
X

‘ XK N
.nann“anll aa“l“n“xxx”x”a” A A y A : ! > . ; .
xR X E R RN A X KA X ; ; ;

Pl ; iy

XA XXX N ; i

. L X it i .
»

X

|
£
~

ol
x X A A
i
Yy
A

)
)
)

; L ;

. ; ; ; X E nnlan__.a"n“..“HHHHHHHHHHHHHHHHHHHHHHEH HHH “ ”_ H
. nnnnnnnnnnxnx.x.xl

n

)
E
)

M
EY

. “"ll.”l“ﬂ"ﬂ" "H"H”H"H”.ﬂﬂ”ﬂ”ﬂ”ﬂ” “ H .” .”Hv. > : ; ’ ’ : ’
" rx e i . .
n . R R NN A A A A .
| i i ; .
R R ;

R R AR A A A A ; -
I RN R A AL ; y ;
o i ;
! nnnunaaxrxnxx.xr.nu..xu..v ; " : )
. R ; . .

.
i)
F

)
!
)

it
~

* L)
i * . :
MMM Ll SN | |
. AL N AL AN . . L i ) )
.-_....-..._.._...._......__ .r.._ .r.._ .r....._..-..._..-..-_ .. .. 3 . . . .
L R ) ;
T
W dre kb kb ook i i

.

Ry ax”n”xnr.”xrx ; ‘ '

"R X A waa
EX R N R A AN, ; ; ; .

s A a x e xnnx.xxnuxxxx A AN : . . I

E ) lllymr.xxnaaaalll ; ; . .

oy X x L PRl ; o : . . .

g de e de de b e X XX ER NN R R EER NN LN ; ;
y EoL N N ) ; XX ] E XN AR COE N e I ; ; . . .
A Tl e o, ., N . S i
M NEWE Nl S ) b i e i NN

Er ok ) iy - . AL A ; ; . .
] ERE Ry e

]
R K x | Mo ’ L J . : :
A ' ] . P A )
R R X R X R A xRN ; ; ;
R R R X RN XN R

axaxuanaxa
XK XX KR g iy
xR KX xnnnnﬂa“an Ao K ’ ’ : :
2
XXX XN R
B
; XX XX AR
X H “ x.n”a“anu_."n"n" n"an__.“n“xnnn x|
o o T e e e e e .
PN < x A A R R e W R R A % R i

N T L P A T P R luanxv.rxxxnnnna " x ; .

; b XL RN RN R NN NN ERE xR ;

X RN EEN X T AERAXEXREEREREER R R o

. : A i i R E XX > .

] i i i i i | gy ;

nn".."aH__.HaHxHxHx”x”x”x“x”xHr.HxHﬂﬂﬁﬂﬂﬂlﬂ:ﬂﬁﬂ!ﬂgﬂﬁﬂﬂﬂﬂﬂﬂ __.“..Ha __.H..Hn ] o "“""" l"-l_n"__."..“a“__.“n“n”a“x“x”z”n”ﬂrnﬂ ! : ' ’
RR AR AN AR K KRR K K R R KK R R AU R RN KK
i e i i o » i
L A A A A A, P T TR KK N !
A A A A, E R XXX AN A KA A A AW . . .
A i i AL AR A R X R " .
A T lul S
A A x X e
Ei i EEER a"uan N N ; ) o o

.
E |
-
A
.
o
"
E |
:

o,

™
Y
L
™

O b 2 e X

E |
E |
FY
A
|
|
|
A

Sheet 4 of 10

R e
o e mE llnlan"annnanxnrrr iy . .
ol X"

..
n
N R n"__. " ljununi l"""la" I R I N T e -
. "
=

an
CAM M AN A AR A A AR R n R XR R R X RN N
ol A z " » uaa.\u:n:xxnxx.nrx.x.

A K A R R R k : : :
HHHHI "R a“__. l"l"l“l"l" lllllnnnul“x”x“xﬂx“x”rﬂ " ; a ; : : )

. L i L B RN R RN RN
x

o

.. .
B ine _ SR |
II | L

i

ll“l"x“n"n"aﬂnnnﬂxﬂxwan”n”n”x”
EE R EREX XXX LA N AN ) . . .
R e o e  a a aa aa
o e a AN . .
L !
R R X R A A ALK AL ; . .. . .
A
ERREREX NN A RN
T i
s Hxaxaxnar.xrxrxr.nr.ur

M X NN N X,
Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂ ; K
oM KN N
XXX X NE XX
KX XX X KXKERK
b x X XX XX
R KK X XX
. s K xR X X K
Al L
E E X E E

|
?l:?l M
AT
.?!H?lHil':":-:i‘l"l-:ll-l"ﬂ'l-l"l"
-I

- ....l..r.._ x .T.r.t.r.r.r._. & ..1._. * » .r.t.__ * .r.T.r...... ....r.r.r.......l..-..l..-.l.....
R e e a
W e e e e e e e e drdr i e
. ol iy A A e R e e
e

W e e e e S e e gy e

H:H:H:I:I:Il
A s N A A

J H:I'H“H'H'
HH

e M A N A A
E
)

o A A
A
EY

F

Fd

o

N
‘e

EY)

-
F
M
H
F
)

Lo _..___ oA
LA A N A N k k i
» .r.”u_r A Aoy . . . .

~

M
H’H
o,

FY
F

Y

H
>,
>
H

]
k.

EY)
o
AL
X
i
X
i)
2
i
o

FY
Y
H
Y

Mar. 31, 2015

*
o

x
Al
FY

XXX X A ‘ x .
n”naann“nnann”rxx ; .
.- xR A R N R A A J
; L KRR e R R R A A
o A N i
- ; LA, EREEREERRXENRE .

lﬂl!l

AN A
X

L -

i
2 HHHHHHHHH
-
Y

X

F':HH!
Al
Al N AN

HHPEHHH HHH

F
- 3
A
[ & X X

X X AN K AR ; ;
; A A N A M R A ; e
A o e o T v.xxHv.xv.”v.rnrv.v.xrv.:”xnxnn . ”x r.” xnx

; x o e o P g P

i
N
x

2
»

)

H
A

P

A
i

i

X X

Ol ; EERETR XX

AN N RN ; o R
X

HFP’PHHHHH

oo

o i .
x X x X . o n:nana“xﬂx“x” .
i R A X
e o . i e e re e e : )
r x ]
"
.

E N
HJ

L P M I"I Ill
.HHﬂﬂﬂﬂﬂﬂﬂﬂlllﬂlllﬂﬂlﬂﬂllﬂ x .
E

M A
= |

I-I

H.EHHH Iﬂﬂﬂﬂlﬂlﬂﬂlﬂlﬂlﬂ#ﬂﬂﬂlﬂﬂﬂ xR

L ; x
K W
A i x

N i i
i . e e T xr.!x e xR

HHHHHHH
x

T e Ay
L X XEREREXEXENRENX R AR XX N B

N o s ' St ot

T T e B,
HHH“HHH”H”HHH“IH - II_' .HHH”HHH“H“H" HHI REEFRE III IHHHHHIHIIHHII
LA, 3 F X A XX XERER x E XX XX XRXEXXRER
EEREREZEFEXN ¥ XX NNXNZXRE . xR EER X N
K EEERKERKESXXT T K ERREXTLEXINERLREER -
) " llllﬂllllﬂl HHH . L H“H HHHIHIIII"I"I . -

.

mTere

o

ol Al
A o o
o R R LK, Hnr.xr.v

e

A_M A

etateted

A

e

?l"?l E |

"?l A

Mill l-il

et
A_A
_ A
A

Al
o
E
FY
- ?ﬂx?!x

|

Al
]
X X

F
e
M
e
M
M
A

.

x?" |
]

.?d"
]

X,
_a

an
i
T
AL
L i)
]
Ll
|
]
Ll
i |
|
A
|
|
x
i
A
Ll |
-
)

"I'I..
.

Ak A li‘l A
-l |
"?d

a
Hx?l
Al
H:I
||
x
Al
Al ?!x?l
W

~
-
D
N
%
-

KN "lﬂll Ill

o, HHH Hﬂlllll
e e e s
HHH HHH..nHHlllllﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ#ﬂlﬂﬂ!ﬂlﬂ
E - A .HHH HHv_HHHHHHHHHHﬂﬂﬂvuﬂﬂﬂﬂﬂvuﬂlﬂﬂﬂﬂﬂlﬂﬂl :

o HHHI" 2 ?”“”H”

L v.vr.xrx.xxx
. "5

M AR R AR AR ERX AN

PR " "-'-----__-—_-__—_'_ . .H

‘2
Al
Al

i
o
LA
A
i |
|

;u::- !
X

X

)
o

e
Al




US PP25,387 P3

Sheet S of 10

Mar. 31, 2015

U.S. Patent

P
.
-
v
. .-_-.l .
- T R
. M . .
X
"
. A
- X
o . X
* ol
. Ll .. . . . . Hu_.v . . . . .
o . . X X
o N
X
B ! ' T )
_"-.nn oo A
. " X .
e X
" E O i
e X
__.H lal"u.“a”n . L i
. . & ERE X x B . - .. [ i - . .
) woE
.“_ M 2thx =" :
E nl m w x w x x . . s ! =z )
e ' .___"-. e lnn
P X X B _-_+w.:.aa X
__..___-l- e e s e " llll N A
. "R xR . -y I X
T l“naanxn. ah _-l__.“nnr.xxx - o
P m e X xx 'y A A . e .
* R R KR o) n A x
Iy "X E X R » L Y
L lh“““nnanxnnxxnxnn . ”.J...-_ “ o o . e -ﬁﬂnanr.
" R N K KK N 2 X
e R e A TR u xR Y x e .
e A . e I n o' v A .
A " g X
e N K ;
. 2 X M . . .
A K
. A .
I *
2 '
g, "N
“n“a“n”x”xnx”x”x”xﬂn ~ .4”.___ H:”nr”x”rv . :
e we o Pl o
. . o o) XX A A . . .
" ﬁaanuuuuuunn- ’ A ) AN
. B R R K . I x W N X X
. nlnl“n A e " R A e ) LA
. o e o e e o P o
e m A x BN A Ry o o i .. .
W W KRR R K R B e e N P R R '
XA e 3 T N A e T Ta e o .
B A AR KR . T Pl R
R A K KRR . i ) P R
R R A a e e T e oS e o
o B L e P R
N N e P N NN wE
L, Pl ol .
L Ll |
N e uvutn* ..n"..nx”x"x C - C
xR xw X
. ;
a"n .rrH N
" X

. o & A &
W A NN

P ) .
PR X i i PSR .
> & . P .
AN NN N N N ) ;
.r............._l-..... NI N NN A At MR -
o r [ i
L A A T e o i
N ; ;
B e A e ._._l_... i N T
) Pl LA e g T B R e
r B XA A x X .
"l"laa HHHHH.. 3 o
n"annun .__ HHHHHR | I8
e X xR x A . . .
] o o .
) XA A REE
R e AN
X XN XXX e "llu 2 A
) IV A e A e "
R T R R R ) nl"l R R u N
R EXXXERZTEXXEREE XN EEERERR T
R XX NN R EEL XX TR ERE R N .
l“__."a“HH:HxHl"HHxHxHxHnH!“l"""u”xnxna”:nall“lﬂaaann e ! !
e e .
o
i e
i .
o e e e
E XX XL N XA L)
T o e o e o e A XX XER X E R RN
o b | At ot B R A R R
i g g g g P i e PR e .—Iﬂ.. o gty N g R R R . 3
XERRERERRXX MAX A A K A AN o A ) v R | . :
FER X XXX A A A A A A e ux .
R ERRERERZXXEX R X K KKK K AN XM AN .. nl"ha
R E X XA XA A KA W o Il:_ . 1 g A .xnxnnnxr.x .. . .

EREXRERZXE X ] I_.._. HHHHHHHHHHHH . HIH T
HI.!J!HHHHU.HHHIHHHH IHIH
£

E R E L] MR N M
]

A MM N JE R MNERR
||

Al
|

|

i)

LI |
o

n M
2
S
v
- L]

A

LI
L]

»
i
L N

&

E
mmr r
Lm»
. _-_I.___-._..n ““l
o
e x % K LY x> iy iy
.”x”vﬂn“auaﬂaﬂa"lax:an l-_ll“nwxxxn ...xﬂnr
A A A A L) N XX
A A X R x xR
» N [ x i X e NN X
l“ll 2 A anxnxrxnv"uu ” an” ! '

o
>
Al

X

A
"Iil!
A

A

>
E ] b
HHxH’HH

]
H
Al A
A
Al

-
x
o
M
|
l.?l?l
|

X N M N
-IHH!H"HHHHHHHHIH

Al
]

lxﬂi!il!!

=

L K ;
A M M M N




US PP25,387 P3

Sheet 6 of 10

Mar. 31, 2015

U.S. Patent

' s ! A ! ; o ; ! o ...l“a“x“lﬂxnannﬂnﬂnuxn ¥ ! i ' o
I ; )

o i ; .
I I I A I A : :

" . d
N A I

P e b..“.t“.r._..nq r ’ I A

) : . : oo A i R N N N .

b
H

o)
o)
o

A

-
]
N
o

Hd
i
.

e M A
x v.xv”nxnr.nx.xr.nr.xr.xr ~ ) ] | L A ; ' )

'
E

r.xr.r.nxnx”v_wv_“x”x”n”x”n”n“x”. o ;
I A , .- ’

;:.
iy

»
B

o x
|

a-:_a-"a-
LA

. ¥ xnxa“x”rﬂn”a”nnnu ; . ; . ..

- . ; L X, , Ll i i ™A, 1 A el - -

) ! Hxnnnnun”xjﬂx / g i .. .
L

FY

. F ol .
. iy . . . .
rxna”n i ! i : Al
! ! ; ! ;
; ; * u ; ; ; A

~
N
e XN b

MU N e NN
e e

i)
e

e
MMM

N A A .
R

E )
)
N
)
»
»

NN M )
)

1]
PN
PR
M)
»

)

o

»

...4”.4
Ll
&

- ._.. . .
AIMNNANN ; _
r " i

P PN )

[
aa Ty

»
L

™
o
oy

-

L) L)

Ea )
. T N T *
e
e e e a0

i

T e
i

¥
L]

&+ &
L )
»
»
»
IR
:4-4-
&
X
»
5
»
L

X
5

Ca )

X
Ea )
F)
»
X
F)
x
»
L)
»
»
F o
»
]
L

X i e e e e W i e

™
P e )

L)

X
F)

F)
F
X
L)
F

e sl
e E NN M AE AL NN N AL LALLM
.._.__..r.__.r.r.r.r.........r.__.....r....t.-...-.

F3

)

&
ir
Eal)

i
P e AL

P
ir
ir
¥
i
ir
r

¥
r
i
L
r
r
L
i
i
L
P
r
F3
L ]
»
¥
F
L
»
¥
»
Tatatxtets

.

r

]

o

ol

]

¥

r

X

¥

)

¥

™

¥

i

x
»aty
EE
'y

i
wod k doa ko h kA Ak ok d kA Jodrodr i

R T S i e e P e i P P o
e,
. . e
) -.__.__.__.__.__.._h.._.r.r.ri.r.._.r.._.r.r.r.....r.r......_.r.r?.r.....-.......r.rt.... P .r.r.-.. AN
N -.._i.._i.__i.r.r.._.r.r.._.-..._.ri.r.._.._.........-...r.__.r.r.r.r.........-...........r.... Pl .........-...r.r.-..........l......... .
.-nn.r.__.r.-.-.-.r.-.r.r....-.r....r.-..........r....r.........

L]
r
¥
x
¥
r
i
r
¥
¥
¥
i
¥
e
i

NN
i
XX X ¥
»
»
Tt

¥

¥

[

r

¥

r

i

)

¥

r

*

Fy

X

X ¥
Ea)
EE S
NN )

Fy
x

i

™

Fy

X

F

»

)

Tty
N N )

X

)
Fy
NN S e N )

[

x
Fy
X
»
e Rt )

r

¥
F3
O BE NC N BE N N N

N NN N NN )
N NN N )

P
¥
¥

X
L
F
X
)
X
»

¥
X
L}
¥
»

[ ]
[ ]
r
r
L]
r
r
L]
r
r
L]
L)
)
X
*
)
i
L]
™
i
*
)
»
e,
H!:I:l
Al_A
H"l

Al
Al
MO A N A A

Al
A
A
E |
Al
Al
E |
-
-
‘e

) : | A .
! " la“l“__.“aln AR N
R RN
L ; ;
! __."aaanl ] xnxﬂnnxuxxx - .xu_”v:. ‘2 ' T
X A AN

A
-
>
o
>

A
|
Al
-
-
EY

A
A
A
E |
]
1)

A
M
A
™
)

Al
Al
Al
|
-5

o u.n" H

X n__.“a“x“n”n”n”x”a”nu .
R i
i xxﬂ N a T

L A X ) ; e i ; L PPy A ; ] ; B
; o y ; d ) ) ;
A A A P ’ i
"

| ]
" wn : : : .

& o o o C - C k C i C . -
HH.-..-.“....“._..H....”....H._..H....H.rH._...._..rH....”._..H....l.k”k##”k”}.”tk#”}.”&”&.”#”&“ L L A L L
x“llu-.q.......q.qt...t................q...t.q.......q.......q ! X Y .
& & dp e dp b de e dp e dp o dp b dr O e 3 M, M 3 », - -
dr dr b dp dp dr dr A dp o dp & & dr dp 4 Jr o dr dr 0 odr ] L™, L , , , , ] _ .
W e 0 e e g d ol a A e dr ¥ ! ! ! ¥ A, A ol - .-
L ] % o i dp b dr & dr dr & i o o & i dr b iy L .
. [ e ] df dp dp & 4 i e & Jp drodp 3 3 2
i . & A i i d 7 k k-
- . i.-_i P N, l.l.....l.”l.”........r....... i .__.....l.l.l..... J LN, ] i o - -

:H:H-H-H

N
g N
WM A A M E R E R R N NN d
AR A EARAXEE R ETRE XXX N AN K & ; ; ;! ; ; ! ; -
o o o A ; g ; ; X A "u..”nanxn”x”n”n”vﬂn“x"
AN AR A i ; ; ; ; ! ; o
xHr.Ha”HHxHa“a"u"a“n"n"a“a“xux“x”xwanxnxwxuﬂxxx A A ; ; ; ;
N i : i ; ) ; ; L
AR N A R R R X R A A N a A K A A A ; ; ;
o N N i i e ; . ; o ; ; i ; i ; . -
xnx”r.urﬂx o n“r.“xxr. N : 2 - . .

A AN
H:l!:?!:?l
Jr i i)

.”HHH!H KA A K
o o
>

|

o o A o oANoA M
H"H!HHHII
oo

M AN A A A X

iy

"
EXR
R A M
: i ! . ; b, o i ; g e “xHxHr.”u___mx“x”xHx“vﬂxmnna“a"a“a"a"a"a"a"a ; " )
. . . J A A A N N 2 g ! !
; ! ; oy AL A R A R AR AR EERERERERERXN N
: ] i E ; ol ol I A A A AKX A KR A A
. . .. . . : ’ ! Sl A g e e e e o

x A
|
A
™

AEERERERRX XM X XXX
R R AN AN

Ml Al
o
‘e

x
-
]

HH?!H -

E N AN N
ﬁﬂﬂﬁ#ﬂﬂ:ﬂﬂﬂ!ﬂ?ﬂ?ﬂﬂﬂ A

M
{

A

M?l
e
F |
M

A A

an“xnx

PR AN KRN

X

/ / ; X e e g A x
. ; L : o ; o ; o ; - o XX AREEEERETE

o o XLl . o ; o iy ! LM N NN A A R R R K X KRR

Y
]
X
]
.
x
.
-




US PP25,387 P3

Sheet 7 of 10

Mar. 31, 2015

U.S. Patent

St o

. o PR T T T T ' | 4
e e .
. . LT LT ¥ XX XX TR EERERERENREN
) o Lo ] B T x ~ HHHHHnHHnnﬂn“annnannul"a“a"l"aa s - - '
T T T T T x XX XA X T X AR XL EREERZERNR .
. . . x xR A A R X A R M W M X R R RN
. Lt v e - “" N 2 R e e e | '
. . . . . R R X R R XN H X AKX NN AT ErXrxxE R XTXXETXTXXERREERREX

: . . .. . . e . n__.lnnl"ln A A A A A A e A A e l:n..naa__.annan__.a..nnaaaaannaaannaaaaanaanann al " '
. . . R R R R R X M RO X R AN N W W N AW M N WM N R PR PP R R RO R R R R W KRR X R RN RN R RN
PR . v i W R T R T

P . . RRERERER XXX XXX N xnnnunnunnuﬁaanaan KRR ER R R EE R R E R R EE R R R E R R EER R EE A EER

LT LT, “a I N X xR xR A EEXIRERIERZTXARXTXRREXTRREREXREERERETE TR XX
. . . . N X e I s i
P B e o g g g e g P T T KT O R Ry R R R WK I XM AEEEER XX AEXAAXIXARXEXAEAX AR AT R XXX .

. . . S . N R I X R X R R R R X e R R xR R R e R N R X R RN
. P . v N I N T N XXX A ERAETRE XX IR IRRERRERNTEE I ERE R X x
P B A N N KR EE AR R EEXAR XR X EERRAZIREREIXERERERRRRE R X L E
T e T N N X’ XA X M EERXEEXEXTERTEXXXEXEEXETRERXER x X ¥ '
. . . . . e o e e nlllnla.:. TR REXERERERR TR XX T ER T ER RN RN T R
e A X AN AN AL ENA NN AR XA XX R R NN .lalunannannaanannannannannaa X R A xR A N xR E .
. . . . ! N T A R o X xR R R T RN R R A R R N N A M W R K XA N XN L

. ' N N N N N X xRN e, ARXEIFEZTRZ XXX XIXER X IER X X XXX L TR XXX X 2L XX xR xR E '
S R R . . ! A N N i T NN 2 G N X xR XK

oot T ' A A N ) N X '

. . ! W e o R N N AN R I I I T T T IR N
P R BT v X RN KA AR RN AL XXX IR R EER R AR XA AR x XXX XN AR LA A LA E NN XX ER ol .
. . 2 A R S i ) i
! ST ! L v X MK N AN A NN XM AN EE AR ENA A XER I ER R ERER AR RN XA AR R R RN A AN R AN R AR R R AN N A K NN N ol N
. . 2 o N N N N N i N N N N
. T ' G e ER XX R WA N M A KA A NN NA KA KA XA XREER TR EERERERERXREEN XXX N AT XA TR AT AKX AN AR XA E A N N T A X A XA '
. . . N N N T N T N N
P R R e T T R R T WX XX L A XN A AN N AN A NN WA XA AN A T R R T I R T T T T T T T T R 0 e i 1

. St et NN I N W A A N N T AR M X
. LT T A TR R LR R R ne e e e T R A T T T T e PR e e R e e e e e e R R R R e e R e e A N
P auh St . R R W X A A a A wa a a m a a a a  a WX M A I I I T I A I AR e A AL e A e T A A AR e e e e A A A e e LN
. G " o I N R X EEREEREEREREERZXXTRXEXRXERX XXX XXX XX XXX N TN R RN T N R AN N N AR TR A N AN A N A N KK ALK N KA KA KA p iy '
. T L ! L N T I N R
LT T L aTa EEREXAEXNAEANAN AL ER TR TR FEEEREEREERR IERIXEAXAXIXXA AR XXX XXX X XN XXX XA XX XA XN N A2 EE NN MK N AR AKX N AKX N .
. . . . ! L i i i e )

XN N AN X AR A RN N R R R X EE R EE R EEZREXXREXERRERERREE R ® R XX 2 X3 % X o o e a a  a  a m  w  w  w a  a a

o A N A NN N R X KRR AERE EERREXRERRERERRRZX X RREER R X RN 2 X A 0 % X A 2 % a0 a0 o 0 a0 o m x a m x a ma w a a a A A A A KA

G T A N A N ) FEEREXRXXREXERTRXEETRRXR TR XX A A A AN N AR X A A AN N RN N A AKX A K AN AN
. . T ! T N N N N N

L XA A E AN AR AN A XA I EERERER EERREXREXZXERZTXXRERXXRREREHN XXX XXX AKX M A N M AN TN X R RN R A A R KKK KKK '
. . . P O A i i I N A e i

. . I A S R i i i i A A
P - P ! . X o A R A o N N NN KA A TR R RN i M e N A S

. P X R R N K A KN XN AN XN AR T N i ERE XXX XXER TR XXX XA R XN AR N R A R R K A X A N A A MR K AL RN KA A AR RN N A A
. LT . . . T AR e AR R e e e e e e e " I N N
P T I B T R R . E A XN AR ANLKEA AR EERE TR R EERXZXRZXXAEAXL XA AXEX XXX XXX XXX XX XX XN NEXNXENE TR AX N AA N AN A XA K NN R XA .
. . . P o N ) L i e W N A i i

. - e [ R R AN AR R AR R R R R E ERREERETXEXX XXX XX T XXX I R e AR e R T o e e e e R e e e e

LT L e E AR X NN N AN EERREREERERR "_r e e e e RO X R o A A x A W A A A AR A A xR A AR K AR M A A M A A A K
. I A i " Z R E XX XXX XX AR XX R E A X X X xR A AN A A N A A N XA N K XA L A A A A A
LT T . e N N N T I T T I I R I i i e
P T R AXE AR AN EAREERAER N N N N N NN N NN N N N N NN NN NN NN N NN N R N NN NN A N N .
. . . . A ) o N A N A e A N A iy i iy

LT T S FER XX AN A Ay AR R R R R R A ER R XX R X R R N R A AR R R W o w w oo mowow aw  w a o m o m awa w wa amw wa a aa a  a a a aa >
. T . ' oA A A A N K NN RN A AN AR E R R R L A A N I N i

ooe T . T | A A N N I i
. . . . . L N i N N N A e N N N
R R R P P e P P M P P T g, annu"aanaaaaa | __.an__.annanna..___an__.annanxxxnxxnaxnxxnannxnnaanan__.aananna..nxnxa..nanxaanxnxxxnxnxxxxrxxxr.:.xa__.axrrxxarrxrnxxrrrxrurrrvxru.vnrxrv.xnrxrnrnxxxnxrrxxr .

T . v EX R EEXR X R R R R W R A R W W A A O R OR X A W o a mow o ww moa A R W N A AN A A A A w w a w .

Lt R BT T . KR XRE R aa“l“anaxnaxnxxnxxaaaaaaaaxaannunnunnunn_vxxxxxxuxrrrrn

LT St e R " N N N T A iy i

. . . . xR xR L T N T TN laaxrxrnrxv.rrxxxrxrrv.
T B T T T T R X XRXREX N N A A A '
. . . St "R o T i i i
. . . . ) XX R XXX T R R AP e e e e R he R AR AR B R R A
P T I xR R A N N A A A i

. T LT RN x X e, A A U A A A A A i
. P . . " " kR xR RN R Inxxxxxxxxxrxxxxxxurxrxaxxruxxxxxxrxxrxrrxr.r.rrv.xx:v.rxxrrxxtuv.r

T i T RN o & x N FEXXEER “- M A A A M A A AR A K AR A A A R A A AT A A A M A A N RN WA A A AR K AR N A MK A M AR A ALK

Foal ol e " ox x W e n o O A A A A A A A
R x X anuanananxnal" li“l o aaxnnnxxnnxnan g P P P P T N N TN TP !
N w x rw X X X x X X E o o o o a o o o e o o o !
T AL N o xx I I I
* NN x oo o o o o o o o o o o o o o e o o o o o .
) x x o o e o o o B P o o P P e P
B N x X N A A A
" L A A N A A Al A A i o
- W - i o A A A A A A A
L ) alixrrxrrurrunnununnnrrrurrvr A !
W e W A A A A i ; .
MmN L A A N A i A X
* B W L A N A e a aa a a a a y
A A e e e e e K e el ;
W ) Al A A A A B A
| m wx e e a x ! o ] o A N A Al A i A i i e i
e e x A ; ; I A e i
L o e N ; A R N i i
XX I i I e
x o A N A A N Al A N i

u_u..unu_u..u..u..u..u..u..u..u..u..PHFPFFHFFPF#PHHHFFPFFPF
FHPFFPPFP FHFHPH’.HFHPE’.PH’.PEFHFF

aa
LJRC IR I

un H A u.. u.. u.. u.. u.. u.. u.. 1
FPHHHHHHHHHHFHHFPFFU.FF

)
LI L N B B N N

L

o
L)

)

R,
o A A e R e e e i
rrxrrrxrrxrrxrxxznauln L)

ol A R i
e o e i e i
Ao A lltt....rt...t.ﬂ.__ N N N e

X
o
x'x
i
X X N
Jrq-

“a"a aTa e aTa
" & h & & = & & & a

-
= a2 & & B

i L,
NN NNl
- & a




US PP25,387 P3

Sheet 8 of 10

Mar. 31, 2015

U.S. Patent

..-.n.T.._._...__
w e ke
Lk
Pl sl s a
E )

l_ll L ]
. N N | ]

R e Kt aa
II"I"I“H"H F .R“H -] HHH“H“H”HEH”H“H“H“H“H"H“H“I“I"I" lll -
N N TR XN KN XN XA A N AEN TR EERE NN
HHHIHHII AR N E N N NN .!HH k. v.!r.H!HPHIHHHHHIHIHIIIHIHIIII
xR xa ] ..xn..v rn.n

.

i
Ty’ IIH e HH PHFHJHH.!JHJR ki
. E X HIHHHHHHFHPHFHFHP!FF.
IIIIIHIHHHHHHH o
x.
H“HHHHHHHHHHHHHH

X
E
)
H
-
X

E
H
]
E
EY
EY
EY
EY
P
EY
EY
EY

.
.
.
~,

]
]
]
b

-

|
HH
M
'H"

F
'
F

E
Fd

EY
)

EY
e

e
s

|
Al
Al
Al
Al
|
Al
Al
Al
Al
Al
|
Al
H
.
-
EY

]
M
Ml
o
A
|
M
]
|
]
A
]
M
]
]
]
h_]

| "a"u"a"a“..“n“xnzﬂ
R R X KX .
EERER XX XXX
R X A A A A A A A ;
e R R AR A .nrv.rnwx”x”

Al
Hxﬂ
£
o

A
F

Al
|

F
|
A
?d"

Al
>

-
A

x
M

Al
]

-
A

x
M

F
|

H:H:I"l

AN

X,
x
|
K
>
x

Al
F
>,
Al
EY
Al
>

o
]
]
)
Al
Al

M

A
F |
Al
A
Al
Al
A
F
.
)
H"H'I

Hl“l“ﬂ”l“!”ﬂ”ﬂ“l”ﬂ”ﬂ?
E
XX M E R R RN N
REE R XJERREFREDNN M
EXXXNXKELNERSEHNAMN
N X MR AN
X EREERERNRNE N
Hﬂﬂxlﬂﬂﬂlﬂﬂlﬂlﬂﬂﬂﬂﬂﬂﬂr”! M

FE |
Mo M A AN

s

. xxxx:! E |

H’HHHHHII

.o LT T L o e ..n"
s S e
. . . A o ol ir
. . . . iy i ey i e A A B b ke b bk Mk
. L - Lt ” oo e e A A N M N L N
. . . ' KX R ER & & X
- - - - - L o o E b b & &
) ) . ! ) - xR A NN N A R A T
. . . . . e i i R N a a i iy
. . . . xR W W il dr dp dp dp b de e e de b deom A oa
. . o SRR A N A N e e e
L R L AR A A A A i Bt W i W W dr e dr g de il A d kA
i - - . - . . . . . .__.u..v.HHv.v.HHFHHHFHHHHHHHFH HHHHHRHHHHI I_l_.-......-.l..-..-.}.}.l.l.}.#}.}.}.b.}.}.b.#}.#.r#.r.r.r.r.rb.r.__ .r.._.__i.r.r.__i.
L ' LT LU M o g ] o e A NN N L N N I
- - - - E O N Ll N Wk & & & & bk kb kb bk bk b kor
L L R R R L B R FE AL N N M N A A g A i e iy ol i W W o o i dp dp dp Jp d e b b A O b b o
LTt T . . . HHHHHHHHFHHF? X, Hv__.ﬁHHHIlI..ﬂHHHHHHHHIIHIIRIHHHHHHPHFHFFv_ .HHHHHH w_m ) .-..-..-..-..-..-.........#}.#l.}.}.#j.#b.#.r.rb.##.r#.r.r.r.r.rbi.....r.__.._.__i
1 XA A XTERETERREERERRXX XX o Ao g dr o g dr dp g dr dp b b b b b b kb
A XTI EEEFELTERERENRERERERSE N XN - e o B o dr dr dr F dr Jrodr O A Jr b 0 A e b L
| ] FERE X E XN ¥ M C M M X R L dp dr & o Jr b odr dr b b b bk S bk
HIHIHHHHH!HH A L] l}.ll.l.l.l.l.l.l.l.}.l.#l..fl.b.}.b.:..T.:..rb..:.!.__.T.__.-.__.r.T.-.—.
MR NN e o & dr o o dr b o o b b b A b S .
e g A A e e e e e ek Hn
: Wt e dr i i e dr oy ke e de ke e b a

L N O
oA b o b K
.__.“.4H;H..H&H&H}.”&H&H#&k#knknr.. NN
L N g
W dr e Ay gk ke ke kA ke ks
L L aE M 3 ko
dp ey dr e dp kA e w e e
aC O S N
e B AL AL ML NN M N NN NI
L aC e M e
L o BC A MM N N N NN N NN ._ﬁ .
BER R R e e e e e e e
R i

o A o A
e

ar * .
”l”l.”l.”b.”b.”l.”l.”b.”b.”}.}..?”.?”.!”b .:..1
W e dp e e e e e e e e b
A e W e e W U e
W e 0 e dr b e dp i i e e e
o E
S s
X & &
v.!”ﬂ”ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ"ﬂ“ﬂ"l"ﬂ HHHHHHII & *l.“l.“l.”l.”l.“l.H}.”b.”l.”*”}.”}.”?”}.”#”#”b.”.' .T.:.H._. 2
A MR XN RE XX N xR B o b & dr o & dr dr b drodr i b e dr A e A o deoa
AL A A N R R XN AN N N e o & o & ok dr o dr dr o dr b dr 4 b drodr e A A A
FoE A xR d o & o dr & dr o b odr b o dr b b b o A bk ke bk ko
E g o g PR & dp & dr & g o i o drodp g o dr A o A A &
- F ML & o & g dr o o dr dr o dr o odr Jr A drodr dr b A A b O K
A B o & & & i & & g dr & o dr i drodr dr b A b i b S
s I s
AR N N RN N NN M I A

N e e oy el e g S e

e e a a T
[ e S S B
TR N R R
L o o S e it
PN A P
L oI I o  a  op ey i e e i
TR e T e i e e e e e e e e e kb

X

.4...#.4...*.4........;.,_...q.,_....u_.*......r.........tr...r#...ﬂﬁ#kf.
i WA A el i el e e iyl i e e e e ke b
A ey ey i e e ey d e g e b e e e s
W kR R ke i e e W e e e e e e
e R T N R
AN R W dr ey e e i i e i dp dp e dp o e e e ke ks
ol L R N 3 Al 3l ol el
LM L B W % e dr iy e S e eyl e e L e A e s
X L N N N N N e
B B i e e e e 0 e e e el e e e e A ae ek e
N W e e i eyt ey e e e A
L A N N il g
XA ER A A A e el

o
|
]
|
»
»
»
X »

»
X

»
»

»
i

x
»

»
x

X
»

»
»

i
x

X
i
» 4-:4-
e N
Nl o o
ENCE S o g

F3
¥

F3

ar oA de ke oa

3”Hﬂ”H”H“H“l...l.HiHl.”l.”l.Hl.”l.”l.Hl.”l.”l.”l.”l.”l.”}.”l.”l.”}.”}.”ﬁ.”}. .T.:.Hl. .T.:.”l.”b.”b.”b. .T.T .T.:..T.T.T.T.T.r “

A A A A A N N N N A N N N

O i e % i e i e e iy e dp i dr dp e dp e dp e e Y dp e e U e e de ka

P Bk o o o o F b & b ok Jrodr dr dr b dr Jr Jrodr dr b drodr b b b b e b b
, i L ol I N )

p e e e e B M A M N A A RN A e NN St N R

ol W i ey e e 0 i e dr e e e e e i g e ke b he e kb A

N T T e e NN N e A N M D DN M D A SN N N e S N N e D

B W e e Rk R e e e e e e e e e e e e e e e e e e e

| W iy dr by dp i ey e iy e ey e iy e e e e e
e e e e e e e e ey e b ae

L e N N e Nkl e o e

LI W e p dr e ey dp e ey e e e e e e ey e e e e

= E .__..___.._..__..._..4.._......-.._..._..._.._...4.4.._..._..._......4.....__..q.._..._..._..._..__..r......_..._..._..............._..._..r.............._.......................q....r.......r#.........t....r....r..r.r.r.r.r.r.r.r.r.r.__rtt“

B 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

X ; L o )
oA o i eI e e e e e et
e e e A A e A e A A o e  aa  a a  a a
N i N g
XA A AN AN A RN N e
WO R R N N R X X R A KRR iy dp I iyt e oy e ey e ey e ey e e e e e e e W e A
i e e N M M MR M D M T N N M D R N N N e N N e e NN ..1..,...__“
EREREXTREXTRER L N e

] T RERREERN | n B dr e e e e e e e e e e e e e e e el b ke ek e ke kA e b b dr ke ke Ak

L N  a a  a a a a a a a a a a a a a a a  Na  at a a aaa

Wt iy dr ey e O e el ey ey e e e e e U ey e e e ey ek e e e e LM R A L M a ke

L N e N e N N

Ay iy dr by e e ey dr e e e e e e p e ey e e e iy e ey e e e e ey e e R e e ey e e e ]

N S

dp dp dp Jp e Jdp e dp Jp dp dp Jp dp Jp dp de dp Jp Jp Jp dp B Jp de dp b Jp Jp b be de br 0k e e B Jp Jr dr Jp e 0k Jr dr e b Jr e b M b oo a

L e N e o o o aa

dr JF dp Jr B dp Jr Jr Jdp dp e Jdp e Jr dp Jp B de Jp Jrodp Jp Jr Jp de & Jp dr Jr dr o dr Jr dr Jp e & Jrdr dr dr drodr - Jr Jr b A Jr Jr dr Jr & o2

N  a  a a a e

o o o T  a  a a a

Joodp dp B b de dp dr dp de dp de dr dp dp deodp e Jdp dp dp o dp dp B de b dp be dr dp de de de 4 Jr B de b B de b e dr dr de Jroar B A de b o b0

e e N N N

dr Jr @ Jr Jr dp Jp e dp Jp dr de Jp Jp dp dp Jp dr dp Jr ol Jp Jr dr Jp dr B Jr Jr B Jr droap Jr Jr B Jp O dp Jdr A B dr Jr dr b & Or Jr & Or b A 0

A N

dp dp dp de dp e dr dp dp dp dpodp dp dp dp dp Jp dr e dp dr dr Jp dr G dr Jr dr e e ey Jr dr dr b dr Jr ok dp Jr dr B O B Or b U b b & oa

A R R I R

L N e e e N

dr p dp de e e dp dp s dp dp dr de dp e dp 0y dp dr ol e dp e de e de ok de dp de ok dp dr dedede Jpode doo de M Jp b de b B M b M & Ao

s DI T i b o o i I [ i I o [ o ok ok o o o L U

P N I T T O T S i iyt i Pl .._.....__......r l......r .r._..l.....r.....r._...v.....__......r._...v .__......r ........r.....r.-...v.....r.....r.-...._ i e e o .._......r....t i F e e R e

a a & b kb bk dod bk b do bk bk ddodr doodrododrdede dpodr dodrodpodp dp & dp drode dp Jpode dp b dp b de dr o Jp b de dp Jpode de b de dp Je de Jp Jr o Jp de Jp B U U b b b A U M koM b M &

Gy e ko e ke e ok e kg b de e de e de e U e e e U e e e e e dp e g e e e de e U e e de e b e e b ek de e bk ke ko ke kb e bk
-

L]
llll.rll.rll
11111—.1111

-
a & & h b & & & dr b b b b k& )k ...%.
r F F F F r = F w = F &k b ¥ F h ’F F & b Fh b & F & Fk F & Fi FkFF L FF2F



US PP25,387 P3

Sheet 9 of 10

Mar. 31, 2015

U.S. Patent

- L} .-
. . . I N N N NN e . . . .
- . . ..ib-blb.l}.b.#}.}.l.}.}.l.}.}.l.}.}.l.#bii... - . -
- - - - N - L] -
o . e
: "n“a“n“a“a“n“a“n“l"a“nﬂn . . o .
T .
. XA XN TR .
O T .
. ) . . . . . . . . .
HHHHHHHH-“WIRHHHHHHHHHHHH . P P . L .
. ol
2 . .
. R TERR X . . . . . .
EEEN m . . . . . .
. e
. ._-._- L._._.n- . . . . . .
EREE . . ' . . .
"lna"nnl"n"a"a"n e T T T T T T e e
ERERZER X . . . LT . .
’ al"a"""l“nﬂnnnﬂn xnﬂnﬂnnnﬂnnnnl"a“ o LT o Lot
. . B Wk ke B N N T T
. e m e aa a :nnnannunr_xnxa“laanaa . . . . . .
Bk ki e B A e K R . P .
' B NN AL T . . . .

. ' EXX L N ) N T T TN e,
N N m X ar e e i i T i i . . . . .
NN M N e i d i i T . . . . . . .
Ol 0 ) nr ar e pdp e R RN RN NN KN, o

N ) xrm " i d I A A A . . . . .
- Eron e m PR R R ! . - Lt . S '
r.xnx.nmn” r.r.
A AN
A a
A A

F b

L et

LI
o

L L
r

L 'q'q-‘ X

I-

"I"I“IIH“H”H”.H
| IIIIHHHHH Hv. *
B

xn”n”xnl“nunnxwxv
A A

-
EE XN XN AN N x
R K X KN A, x

Y
FY

l“l“ﬂ“ﬂ“ﬂ”ﬂ”ﬂ”ﬁ”!”l“ﬂ"l
E K XK NK XX XX T KN B
AR NN NN NRERE
FEJE A JE N M N NN XXX
EE R AKX A XNXEXERNT
] XX XN M N NN KR E
e R R ERXE XN XNXXENXERRETR
KR KK K R X XA XA NXEXEERER
E R X X X K E FE B E A A AN KN NXERE
R R KRR K X M NN NN xR KR
ERXERRERZXT K A KN A KN NN ERREX
L WA A A A M N M M XM
xR REX XK X K R X N MNNKENEREREDX
IIIIIHII"IIHHH & M KA
R X R XXX XN R N NN NN KRR X
ERREREZXREZXRESX E N N
AEXEXLEXLELERESTEMNNNMNN s Y
R X X EXREXXRE NN X
REREXREXXXEXEXENENNNMN
A XXX XXM XXX NNMN
A EE R XXX XN NN N NN
FE M 06 o B M MM N NN N KN
N N
JE_ M 0 AE MM MM NP M M MM A
MR M M NN NN N KM N NN
N
i o
FE M 0 o BN MM NN N N L
E R XX XXX MENXN NN X,
L) | L oMM A A
- LEC N | ERXXX XX M N NN L
LI KA M XXX N NN A
- r B B MR XN NN N o
r IIIIEHHHHHHHHUMP
. . HERERLXESXERXEENN o
E L
E AR XX NN NN NN
EEREIR XX X XN
K XX N N ]
IIIIII"IHIIIHHHHHHHH
. - a a ]
r a2 a2 aaaaaabkababsaaaabasaaaaaa
- - - - - - -
- - - L] - .
- - - - - - -
- - - - - L] .
- - . - - . - -- .
- N - ' - .--- - N --
- - - - - -
- - . - -- - LI .
-.....-.-.-.-.-.--.-.-
- - ' - - -
- - N - - N - --
- - - - . - --
- - . - --- L] . .




US PP25,387 P3

Sheet 10 of 10

Mar. 31, 2015

U.S. Patent

e d de ek dr dr d dr dr ok dr dr ke dp de ok dr dr b e de k dr dr ok dr d d dr de o dr ook dr d ok dr de ok dr dr ok d r e X dr_w d dr ke d b ko ko dr o ke d dr ko o m xaror doa

F »

» 5

R A o N N N X ) D T T T T I O o U e u iy F PRy iy i iy R e A i P i ey

*.

"

-
» -

ar iy i a

.4.._..___.4.4.4.4....4.4.__...q.4.....;.;*&;&&&*&k#ﬂ.ﬂ*ﬂﬂ&&#k

.._.._..H.q”._._”...“.-_.._
Ll Al ] LA
EaC N o a  a
MO R L N e
LA RO M) O A A A A e

o ] ; ]
Al A M oo g g Ry PR "

-
h o
....___.4...4“.__....4._.. \ l"n .v.v_Hn NN
{ o o

o
_-"-. l-"am .HH o o

.
]
]
]

IIIH___” o HHH A RFHHHHRHHHHIII

XX
] lll!u..! A
ll"l“ﬁ”ﬂ”ﬂ“ﬂ“ﬂ”ﬂ
] H.HHHHHIHHHHH RN K
R X XXX

-
x
F
EY

» :
Ll ] o

I

A e
o e

¥

A

ur iy w
i ar

H.4H.4H...”....4.4.__..._.4....4.._.4.4.4....4.4.__..4.4...._._.._.__.....4.._.44.__..4.4....._......_......._.4.........4.........;......4...............&......4...4... H....H4.._....”.4H4...4H.4H.._”...H....H.._”....._......._....”...H.._H4”...H.4H.4”...”.4H...H...H.4H...H...”..__H4”...H....H.._”...”.4H...H...”.4H.4”...”.._.H4”...H....H.4”...”....H.4”...”.4H.4”...”.4H4”#”1.”4”4”4”4”..“4”4”4”.-...
N L A NN A e R M AL AL L MM A S S NN A AL NN D N M N S M AN RN A A N AL R N R N A N N A M AL N M D AL S MM A L NN
e e e a0
e dr W R e W R e d W W A e d e e d e W e e e @ e e e e e e e e e ek ke ke e % ke b
N N N N o el
e e e i
e N N N N )
S e N
e  a a a a a a a  a a a a a a  a a a ak a a a a al al alal al ol ol il a3
L N N e e aa NEa aaaa
LR N S A s
e a3
L e s .
e e N N e e S S A e u
e e el ) L)
e a  a e aa a  a  aa a aa a Na NN Na a Y
L N e N s e ) . -
L e e o a a a a a a a a a  a a a a a ) .
L N N e ) XXX [
e dr e W W i de e dr e 0 W e e de e e de e e de e @ e d e e de e dr @ dr dr e e dr de e dr ie e o e o i Y
a3 X . -
e e N N A A R M [
L e e e N N W) XX »
e sl s 3N n
L e N A s s ) i . -
N A s N 3 Y
a0 L)
L e S ' m Y
L e N N N T .
e e a a a a a a a a a a a a a aa) | "
e a  a E  a al aa aaa [}
e S S s Y
L e a a a  a a a a M) . -
e i e W W e W e d R e e W e e e e e e e e W e e W e e e e e n Y
L e a  a  a a aaa a  N aCA A N AAN x [)
e Y = .
L o N e o N N A N AN Y * . -
dr ir W e i e W e W W W e e @ e e e i i e i e e i e i i | L) Y
a3 . W i [)
dr i e i e i e e e e e e e e e e e e e e e e m L) Y
e N A N m " .
e ) L3
L e N ) » L)
W W e W e i e e i e i e e e e e e X e e i i m Y
e a3l el o) n . -
e ) r "
e i Wi WX i e e i e e i e i i e i m [)
e a a a a aaal "
L ) o . -
e ir e W i e W e W e e e e e e e e e de e i e i i m Y
s il ala) ) " -
A A A A v "
L e W L)
e st "
L ) LN AN Y > n [}
Ca U X e e *
) i i i e " -
P e d i i e e Y .
Ca et LR N M N ui ) [)
L i a als e o) m "
) i i e .
Ca a3 i i i i Y
Ca el o) a i i i i L)

-
AL AL N M e e e e "y
e e e e Pl sl oy o
dr e i e i i i i i Y
Ca o) )
dr W e i e i .
) [)
P -
) -
e e i e i i e i *
Ca o sl L)
e e e e iy "
CaC A " -
s .
) [}
i i i i X i i i -
o el ol . -
e i i e e e e iy .
L ; [)
P . -
ks X " .
e i Wi i i X i i ] -
Cal el o) [)
i i e e i e i .
Ca ) L, » -
s x
) ]
e i e i L&
i al o)
s =
CaC )
L I
i i e )
i Wi i i i i e
Cal sl ol o)
e i i e e i e i i x
L ) "
P "
Y 4
P N S X
Cal o)
U SN "
Ca ke X
P =
ks ) |
CaC S ) Lx x
N ) ]
P e o
) »
' ™
Ll ) x
dod i 0]
Ea ) X m
A ) 0]
Ea ) N A
H....H#H#”...H.._H.qu...“.._.q.-_ L) '
LI MM
Cal
s
)
i i
Cal;
Ea
L)
Cal
L)
i
L)
P
L)
Cal
L)
Ca
....”....“...
e
LN
A
o
i

X
W
& &

¥
»
L
A
Ml
Al
Al
Ml
Al
Al
H
Al
|
|

I
X
»
»
L]
L
»
H
A
Al
Al
Al
Al

»
»
L )
»
L ]
|

¥
)
»
]
»

e
m

i
L
»
)
)
i,
x
|

i
Y
L
)
)
|
|
|
)

x
»
&
A
M

.........”.4
dr ki
Al )

i
»
»
||
.

¥
¥
L
Al
A
A
Al

x
™
1-4-:4
ot}
»
X
L
|
|
)
X
|
|
|
X
)
|
e
i
o
|
A
|

i
i
ar

Cal )

¥
Al
-I-I-I A
-
k|

" x
H-:"H-HHH:HHHI.-H-

*

¥ b x
Lk
a-i:n:a-ﬂ
NN
L
»

I-

»
L

o
LA
LA

X
L
AN

EREE N

oM Ii-l

¥
»
»
H!H-I
F |

X
"
o
o
»
»
»

-
i)
:::” >,
o’ M

»
+
»
L

Ca ) X

»

¥
»
¥
L
]

'H“F!

.!?d
Y
FY

o)
)
]

HPH

b

i
3
™

x
>
-
>

H
EY
w

Hd
F
"
™
)

e
b

F
]
e
]

E
'

::_:::x::
e

!

.PHJHJHHHHH.HH_HP X, HHI ” “ HIIIII
E g ] K
|
I
T

A
-
-
-
-
-
A
-
)
'Hunx:xxxx
A

i)
)
)
)

)
»

oM MM N N M

I:IEII!HJI!HHH

Ll b
L) ...“.._.H.q“...” o
MR MN M)
L aC AE 0 B B )
.__.“... T
LAl
Ll
-

i
|

»
»
»
Ml
Al
||

KX
k _-.HHHHHHHHHHHIIHIH
| | | N M A A MR ]
K E
|

X
)
)
M

W
IHHI“EIHH.HHHHIHI
]

.

¥
»
¥
."
x

¥
»
x:
|
Al
Al
Ml
A
||
|

»
a
.
l::-::
xﬂ
-

&
*
L]

ir
*
ir

»

¥ X i
»
|

*
»
»
»

*
[}

5

A
N
M
|

CaC )

»
L

*uTy
)
)
Kty

. A
'
n

i
L)
[

-

L)

L W)
. 4”... .4”.___ ...H.qu.qu.__. .4H...H...
N M NN MMM MM
A R A kA
L

L)

PO
LR R S
L) L)

¥ ¥
1-4-41-41-1-44;41-4-444-:41-1-41-4-*-4441-44
KRR N RN kR E N kN
E) X
[}
)
»
»
L)
&
X
¥
»
L)
»
F)
o
)

L]
&
*

L
»
L

»
oo A A K RN
|

L]
L)

.4“.__.“.4”.._”...“.___._._ n“
e

» %
)
5 &

»
L

B
¥
»
B
»
L ]
B
»
»
»

L
&
L
]
»

L)

»
L )
&+
B
»
&+

»
»
-I‘.-I L
¥
»
»
4"{
»
»
»
»
F)

E
-
]
L ]
&
L ]
E
L ]

¥
»
*
F3
»
»
B
»
»

»
L)
&
5
L)
L
*
L)
|
|
A
|

CaCAC S S )

L]
L N
L

LR
»

L3
L)

5
L

M R M

L e

L
L
l‘l‘#

L K
]

“h o

"h.:.:".l IHI"I a
L

k)
o)

l.i.l.
.
atatataty

iy !
A

n
L]
|

WX W A
|
|
A
A
|
|

'?l"l";";l::"l.h.l
]
'
o
i |

|
HH"F!I!H’HH!HH

¥ ;
N

||
ol
H
AA N AN

h ]

'

|

'I”i! >

; L | CH
A N B KA
R i ) - A
o A e R X Mo
A B
FarxxEER KD
EE MR R R R
e T

T
)
)
A
A A

:.vﬂﬂ”ﬂ”ﬂ“ﬂ“ﬂ”ﬂ“ﬂ“ﬂ"l"ﬂﬂ lﬁ"l"l“ﬂ”ﬂ“ﬂ"ﬂ"l“ﬂ“ﬂ“ﬂ .

L » L

XA X XLNEEREXERDZXESEM EERXEALAXERERESRF B

™, A K KKK XRER NE R K XKERMKENLKTREERIRKR

A MM NN NIRRT ERER X X F M XRXNEX X B

Mo M X NEERENRER N L E_ M X N JEEREX XX

A XA XX KX XX X B

I MR M KRR E R X N RN N X

E AN EXEEREXERERETR x ERXXRXNERX

B A X XXEXELINELEREEREN KMNEETXTLEXLERERESLNER
B M XN KN EXERERRIE]R X E X X X X X E I
R AN o N R mxE XX NREERINER
ERMIXITALXL XS BREELLTREELEST
FEME O A A AN R MR X = K & X K X N
RE XX XXX EEXENXEXEXLERX
HH.-.HHHHHHHH!HHH ] IHHIHHHFU * Hﬂlﬂﬂﬂﬂlﬂﬂﬂﬂ

™
-
2
-
-
F
i
|
Al
F
™
-
F
i
Al
Al
Al
Al

x‘ﬂ
xl'
Al
L
a
|
-
Al
Al
|
Al
x
Al

)
Al
L,
Al
Al
Al
Al
Al

EE R X A 7 A A XX XXX XX X B
R L
“%ll IlIlI.l“"___“HHHHH”HIHHH”H“H“H"HHHHI e Ill " ll"l"l"l“l“l"I“l"H“l"l"l“ﬂ“l“ﬂ“ﬂ"ﬂ“l“ﬂ“ﬂ“ﬂ“
HERE N lHlHlIHH"-__v“H.!.unHHHxﬂﬂﬂlﬂﬂﬂﬂxlﬂxﬂlﬂﬂﬂﬂﬂﬂlﬂ Hll | llHlHlHlHlHﬂﬂlﬂlﬂlﬂlﬂ!ﬂlﬂlﬂﬂﬂlﬂﬂﬂl :
lIHIlllHHH1“I!u__HHHHHHHHHHlﬂ#ﬂﬂﬂﬂﬂlﬂlﬂxﬂxﬂlﬂlﬂﬂﬂl n llHIlI!lHIlHHIHIIHIHHIHHHIHHHHHHHIH
lllHu__l____..___.h"___HHH..nHHlHH..ﬂlHHHlllllﬂﬂl#ﬂlﬂ#ﬂ#ﬂlﬂlllll lllllllllllﬂllllﬂlﬂﬂllﬂlﬂllﬂﬂﬂﬂﬂxﬂ
..:”“__“H“__“HHHHHHlHlHHHlHHHlllﬂlﬂﬂlﬂlﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂ llHlllHlllﬂﬂﬂﬂﬂﬂ!ﬂﬂlﬂlﬂlﬂﬂlﬂﬂl
HHHHHHHHHHlHHHHHHHlIHlllﬂﬂlﬂﬂlllﬂﬂlﬂlﬂlllﬂll KERERRRN llIHIHHlﬂlllllﬂlﬂllﬁﬂﬂﬂ#ﬂ#ﬂ#ﬂﬂ ’
H..ﬂHHHHHﬂﬂﬂﬂﬂlllﬂlﬂlﬂlllﬂﬂllllﬂ L lIlIlIlIlIlIlIlIHIHlllﬂlﬂﬂﬂlﬂlﬂﬂﬂﬂﬂlﬂllﬂﬂﬂ
HHlHHﬂxﬂﬂﬂlﬂﬂﬂlllﬂlﬂlllﬂlﬂlﬂ Hl HlIlllIlIlIlIlIlIlHlﬂllﬂﬂlﬂlﬂlﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂ '
xIHHHﬂxﬂﬂlxﬂlﬂlﬂlﬂﬂﬂlﬂlllllﬂ s ll Il" IHIHII e llHIll!IHIlllIlHlIlIHIHHlﬂ#ﬂﬂﬂl#ﬂﬂlﬂﬂ#ﬂ!ﬂﬂﬂﬂlﬂx
H..nHHHﬂlﬂﬂﬂﬂﬂﬂﬂlﬂlllllllﬂllll lllﬁ\l lllllll IlllllllIHlllHllHHlHlHl..nlHllﬂﬂlﬂ#ﬂﬂ!ﬂﬂﬂﬂ#ﬂ.ﬂﬂﬂﬂﬂ!ﬂﬂﬂ ’
HHlHlﬂﬂﬂlﬂlﬂlﬂﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂ Hlllﬂlﬂl lHIHlIlHIHlHIHIHlIIHlHlHlHlHﬂﬂlﬂlﬂﬁ!ﬂﬂlﬂl’.ﬁﬂlﬂxﬂﬂxﬂn
Hﬂlﬂﬂﬂﬂﬂllllﬂﬂlﬂll E lll llllll = lllllllll !lHlllHlIlllHlHHHHHHRHHHﬂﬂ#ﬂlﬂlﬂ#ﬂﬂﬂlﬂlﬂlﬂlﬂﬂﬂﬂ .
lﬂlllllllllﬂ uﬁ“ Il llllllllllllllllllll..nlllHllHllHHHlHHHllﬂﬂﬂﬂ#ﬂﬂlﬂxﬂlﬂxﬂﬂﬂﬂﬂﬂﬂ
ERXEEFERETR ll I EFEEFEFrFErEREEFErrESrEFr SR FrX X XXX XN AT NN TS B
E R Ill l+lll lllHllllHlllllllllllllllHlllH..ﬂHHlHHlHﬂﬂﬂ!ﬂﬂﬂﬂﬂﬂ!ﬂ!ﬂﬂﬂ!ﬂﬂ!ﬂﬂﬂ
lll llllll ll IlIlIlIlIlHlIlIHIlIHIlIHIlI..ﬂIHHHHHIHHHﬂﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂxﬂ .
llllllllll E K lIlllIlIHIlIlIlIlIlIHHHIHIlIHHlIHIHIHHHHHHHHHHHIHHHHHHHHHHHHHHHH
ll lll llllllllllllllHIHlHlllHlHll..nllHHHHHlHlHlHIHHHHHHHHHHHHHHHHHHHHHH .
lll FERERENRERERERNEERNRERERERNERERERNSTTE XX ENX X XK XE XXX N
_t II! ll l_..l"l"l"l“H“l“l“lll“l“lHl“H“H"l“l“HHl“l“l“H“l“l“H“H“H“l“HH.HH.HHHH.H“HHH!HHH“HHH“H




	Front Page
	Specification
	Claims
	Drawings

