a2 United States Plant Patent

USOOPP13845P29

US PP13,845 P2
May 27, 2003

(10) Patent No.:
45) Date of Patent:

Kasai
(54) HYDRANGEA ANOMAILA SUBSPECIES
PETIOLARIS PLANT NAMED ‘KASAD’

(75) Inventor: Seiichi Kasai, Kizukuri-machi (JP)

(73) Assignee: Hines Nurseries, Inc., Irvine, CA (US)

(*) Notice:  Subject to any disclaimer, the term of this
patent 15 extended or adjusted under 35
U.S.C. 154(b) by O days.

(21) Appl. No.: 09/617,586

(22) Filed: Jul. 18, 2000

(51) Int. CL7 ..o AO01H 5/00

(52) US.CL ., Plt./250

(58) Field of Search ......................ccccoeriiiinnn, Plt./250

References Cited
U.S. PATENT DOCUMENTS

8/1999 Benarcik, Jr. ............... Plt./250

(56)

PP11,038 P *
* cited by examiner

Primary Fxaminer—Kent L. Bell
(74) Attorney, Agent, or Firm—Christie, Parker & Hale,

LLP

(57) ABSTRACT

A new plant variety of Hydrangea anomala subspecies
petiolaris named ‘KASAI’ which 1s characterized by 1ifs
White variegated foliage. New foliage of ‘KASAI’ emerges
predominantly White with a small amount of Green stip-
pling apparent; as the foliage matures, foliage becomes
predominantly Green in color, with some White mottling
apparent and White margins; mature foliage 1s almost
entirely Green 1n color though retaining White variegated
margins and occasional White stippling.

4 Drawing Sheets

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of Hydrangea anomala D. Don. subspecies petiolaris (Sieb.
& Zucc.) McClint., and was discovered as a branch sport in
a controlled planting of an unnamed, unpatented Hydrangea
anomala subspecies petiolaris plant in Shinkei-Gun, Aomori
City, Aomor1 Prefecture, Japan, by Mr. Senichi Kasai. The
varietal denomination of the new variety 1s ‘KASAI’.

The genus Hydrangea 1s included 1n the family Saxifraga-
cea which comprises about 80 genera and 1,2000 species of
herbs, shrubs, small trees and woody climbers mostly tem-
perate 1n origin. Hydrangea comprises approximately 23
species of deciduous or evergreen shrubs and vines origi-
nating 1n North America, South America and East Asia,
many of which possess desirable ornamental characteristics.
Recent taxonomical treatments sometimes 1solate Hydran-
gea 1n a new family, Hydrangeaceae.

Hydrangea anomala subspecies petiolaris 1s widespread
and common throughout Japan and some locations within
Korea. It generally has opposite, oval to rounded leaves 5 to

10 cm long and 3 to 8 cm wide. Leaf apices are acute or
acuminate, cordate or round at the base. Leal margins are
serrate, glabrous 1n surface. The plant 1s deciduous. Foliage
color 1s dark green on the top surface, and pale green on the
underside, depending on light. Hydrangea anomala subspe-
cies petiolaris differs from Hydrangea anomala in having
larger leaves and corymbs and a stamen count of 15 to 22,
as compared to 9 to 15 stamens found 1n Hydrangea
anomala. Hydrangea anomala subspecies petiolaris has a
juvenile and adult phase of growth. Plants in the juvenile
orowth phase have smaller leaves and do not flower. Some
foliar and flowering characteristics change as the plant
enters the adult phase. Inflorescences of Hydrangea
anomala subspecies petiolaris bloom June to July, are 15 to
25 c¢cm wide, with the sepals in groups of 3 to 5 on the outer
florets. The 1nner florets are fertile and slightly fragrant.

SUMMARY OF THE INVENTION

The new variety was discovered as a branch sport 1n a
controlled planting of an unnamed, unpatented Hydrangea
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anomala subspecies periolaris plant and differs from its
parent 1n having white foliage variegation. Asexual repro-
duction of the new variety by stem cuttings performed in
Shinkei-Gun, Aomor1 City, Japan; Lewisberry, Pa.; and
Vacaville, Calif. have confirmed that the distinctive charac-
teristics of the new variety are stable and transmitted to
succeeding generations, and the new variety reproduces true
to type.

COMPARISON WITH PARENT

‘KASAI’ 1s distinguished from its parent and all other
varieties of Hydrangea anomala subspecies petiolaris of
which I am aware by 1ts white foliage variegation. New
foliage of ‘KASAI’ emerges predominantly white with a

small amount of Green stippling apparent; as the foliage
matures, foliage becomes predominantly Green in color,

with some White mottling apparent and White margins;
mature foliage 1s almost entirely Green in color though
retaining White variegated margins and occasional White
stippling.

BRIEF DESCRIPTION OF ILLUSTRAITONS

The accompanying photographic illustrations show a
specimen of the new cultivar as true to color as 1s reasonably
possible to make 1n illustrations of this character.

FIG. 1 illustrates the overall plant with new foliage as
well as mature foliage;

FIG. 2 1llustrates the mature foliage with the clear, White
variegated margin;

FIG. 3 1llustrates the foliage as it 1s transitioning from new
foliage to mature foliage. Note the mottled White foliage

variegation;

FIG. 4 1llustrates the new foliage which 1s predominately
White with some Green stippling.
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DETAILED DESCRIPTION OF THE NEW
VARIETY

‘KASAI’ has not been observed under all possible
environmental, cultural, and light conditions. The following
observations and descriptions are of 5 year-old plants grown
in 10-gallon nursery containers grown 1n Vacaville, Calif. In
this description, color references are to The Royal Horticul-
tural Society Colour Chart (1995) and terminology used in
the color descriptions herein refers to plate numbers 1n this
color chart. Phenotypic expression may vary with light
intensity, cultural, and environmental conditions.

CLASSIFICATTON

Botanical: Hydrangea anomala D. Don. subspecies pefi-
olaris (Sieb. & Zucc.) McClint. ‘KASALTI’.

Parentage: Branch sport of a Hydrangea anomala subspe-
cies petiolaris plant (unnamed, unpatented).

Propagation: By vegetative cuttings.

PLANT

Size: Mature plant can climb and spread to about 16 m at
maturity.
Habit: A clinging vine which climbs with root-like holdfasts.
Leaves: Opposite, simple.
Size: Average about 5 cm long and 4 to 5 cm wide.
Leaf shape: Ovate to nearly ovate oval.
Leaf apex.—Acute to ovate oval.
Leaf base.—Cordate.
Leaf margin.—Serrate.
Leaf texture and substance: Firm and glabrous above and
below.
Internode length: Average 4 cm.
Stem:

lexture.—Hirsute on new growth.
Color—Near Greyed-Orange Group 176B.

COLOR OF LEAVES IN 3 DIFFERENT
GROWTH PHASES

New growth: Predominantly White foliage with some Green
Stippling.
Upper side.—White area near White Group 155B;
Green stippling near Green Group 139A.
Underside.—White area near White Group 155B;
Green stippling near Green Group 139B.
Secondary growth: Predominantly Green foliage with some
White mottling on leat and White marginal variegation.
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Upper side.—White mottling and marginal variegation
ncar White Group 155B; background near Green
Group 139B.

Underside.—White mottling and marginal variegation
necar White Group 155B; background near Green
Group 139B.

Mature growth: Almost entirely Green with occasional
White stippling and White marginal variegation.

Upper side.—White stippling and marginal variegation
necar White Group 155B; background near Green
Group 139A.

Underside.—White stippling and marginal variegation

necar White Group 155B; background near Green
Group 139B.

Petioles: Near Yellow-Green Group 145C.

Hardiness: USDA Zone 4 (-30° to -20° F.).

Pests/diseases: No resistance/susceptibility to pests or dis-
cases beyond that of the species has been noted.

INFLORESCENCE

Bloom period: Early to mid-Summer.

Lastingness of individual blooms: To 3 weeks on the plant.

Fragrance: Sweet.

Form: Flat corymbs; 3 to 5 corymbs per plant; outer florets
with 3 to 5 sepals; mner florets fertile.

Size: About 15 to 25 cm wide.

Number of flowers per corymb: 10 to 20.

Outer florets: Sepals 1n groups of 3 to 5, sterile, 5 to 10 cm
wide.

Number of sepals per floret: 12 to 18.

Sepal size: 2.5 cm long; 2.5 cm wide.

Sepal shape: Rounded.

Sepal apex: Obtuse.

Sepal base: Attenuate.

Sepal margin: Slightly crenate, occasionally entire.

Sepal color:
lop.—Near White Group 155A.

Bottom.—Near White Group 155A.
Inner florets: Fertile.

Stamens: 15 to 20.
Pistils: 1.
Fruit: Capsule, dehiscent.
I claim:
1. A new variety of Hydrangea anomala subspecies

petiolaris plant, as 1llustrated and described.

x e = x e



= b b ok M M
A e e e e e e e e

A
A
A
|
|
A
Al
Al
Al
F
EY
EY
k.
EY
E
F
H
A
Al
A
A
A
A
|
A
A
A
|
A
|
|
|
F |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
A
|
|
|
|
|
|
|
|
|
A
A
|
A
|
|

K MUX EE N EEEFEEFFNRENERERERRERRRN XX M MHEN EREREREREREEERREREREXEREREESXREXREREEEEEREREEFERREREEEERERERREEEREERRERR
. i ””v u_”u_ x " e o e nxnaHHnanaa__.aananlaalallaalaa"lnanaa Haa“l"annnl"

ra n
. x.xxananx __.
N a"a ___an“a 2 A A A P a"___ a"a " a"a ___"a P P v.rxxxnxan“ananx i I B T ___Ha R K
e e e ; EER x X A A X i
R R e x X X
. G . xH

H

n:n
.
|
;u:n
X
Y
|
X
A
|
n
n
|
A
'
|
n
|
|
am
|
|
|
A
|
|
|
|
X
A
X
|
i I
|
|
A
i
A
i
A
2
i
M
am
|
i
.
A

HHHHHHHHHIIIIHIIII
Al
Al
H!HHH
Al

A
A_N_N
Al
x.
]

A
|
LA
|

A
|
.
%

e
i
i
.
.
|
|
|
i |

A
i |
|
i |
|
i |
a
|
aanaanaanaﬂaaaaanaua:a
XX
i
i
-]
™

ol

|
i |
i
i
AN
i
|
|
i
i
i
i
i |
i |
i
i |
i |
i |
i |

|
i |
iy |
i

A
i |

|

A AN A A A A NN

|

A

Al

A
AN AN AN

A

A

A

A

|

x

Al

)

xx..“xn.v
X X A

AN

XXX X R R E N IHHHHH.
EEREXLRERERERERSTESXEIXENKLT N
X XERERERERINERTIES S XN

x

n

x
" x
]
]
x
n
. XN
x,
.
X
x,
.
A

XX KA ' XX X R
T R HHH X R
e R B

R R R

A_A A

A_A A AA

M

A

A

A

A

A

M

A

HHHH"HHHH
HHHHHH"

A |

)

A
A
A_A
A
|
A
H
|
|
A
A
Ml
Ml
Ml
Al
Al
Ml
A
Ml
Ml
A
A A A A A AN N N N A A A A A N A N A A A A
|
A
|
FY

AN
A_A
N
|
H:I
AA AN ANANASA AN

e
A

o

N

|

)

|

|

o

A

x
]
x
HIIIHIIIIHIH
HHIIHHIHIHHHH
.
x.
.
o

....
i i .............-..-..-..-_.-..-..-_ -
I
)

A
F
H:l
IIIHHHHHHI-HHHIII
Al
AN AN
Al
Al
Al
Al
A
Al
Al
Al
Al
Al
Al
Al
HH!PHHHHH:HIIHIIIIIIIH
Al
Al
Al
H
1]

.
x
Al
Al
Al
A
o
Al
M
Al
|
Al
M
Al
|
A
M
Al
-H
A
Al
Al
A

l-l.__li.._._..t.._....._.t.._....r... T l..-.l.....l. l.-_
nn._..__n.r.r.r.............-..-..-..-......-..-.
o
[
"+

|

e
H “I"IHI"I“I“H“H“HHH“HHH oM HHHHHH.HFHF
R RERSENENE XX

Mol A N M N N M N A A A N NN

A
|
|
|
' J
"RF!
|
Al
|
A
Al
|
|
A
I"H
AN
l"?l
A
I"H
A AN M
A A A
F

"
4 dr dr X HHHHHHII
IHHHHHII
"
x
.

A A
Al A
Al A
E A
HHHFHFHH:HH:HHIHHHIHHI

E H
. |
> Al

H

x

e
MM
i
A
i iy i
iy, i
A A

HHH ” HHHI“EHH"IHI R
- Hﬂﬂﬂﬂﬂﬂlﬂl xR
H

|
MM
|
|
|
XM
|
M x
|
*
|
X
k]
]
|

o
XK X KA NN

E
x?d
e
]
Al
Al
A_M
Al
Al
-

N
Ml
Ml

A A
Ml

N

H

H"I

IHHHHHHHHI"II
Al
Al
Ml
Al
Al
Ml
Al
Al
Ml
Al
Ml
Al
H
Al
Y
FY

A
M
A
Ml
A
Ml
Al
Al
Al
Al
Al
Al

HIIHI‘IIIIH

I: A
HHIII-HIHIHIHHHHHHHIHHHH

Al

Al

Al

A

x

Al

-

Al

Al

Al

x

-

.

-

]

]

ERE

e e

A e
i
A e e

I“H“H"H“I”H“H”HHHHH”HHHHH”HHHHH”HHH” Y
EEXEXEREXERXERNEMNENEXNN L
A EX XXX XX NXNNEMNNLNEE NN s
HHHHHHlHIHlIHﬂﬂﬂﬂlﬂxﬂﬂlﬂxﬂﬂ.xﬂﬂxxﬂﬁﬂﬂ
x,

A NN MM A
M NN N

HHH H H__.HxHaHxHnHaHnﬂxnxnxmnnxnxﬂx”xnrﬂxv
i
X e A A AN A
o ) e a ;

F L
xx R A e e ax ;
AT X nHaannnanaannarxxxxxa.xrxr e

.
i R R X K KKK AN
A
XA

F
|

X,
|
o
"H
E |
x
h_]

A
A
A
Al
Al
A_A
Al
A A A
Al
]
Al
F
Al
Al
Ml
Ml
Al
M
F
)

|

Ao e A A N A M N A AN A A A AN M N
|
|

M
EY
M
o,
)

A
-I
Al

A
Al

Ml
Al
Al

AAA A AN A NANMNMNAAAAAAA

Ml
Al

A

A

A

A

A

FY
Al
Al

Ml

A
N
N

A
lﬂ
A

A
A

A
Al
|

A
Al
A
A_A
A_A
I-lal
A
A
Hlﬂlll
|

M

Al

A

Al
Al
M
Al
A
A
Al
-
_d_ Al
|
M

oy o

F
A A
A A
Ml
Al
Ml
Y
FY

Al
-I
|

Al
M

Al
|

Al
|
A_A_A
A
M_A_A
A

Al
-I
A

Al
M

Al
-I
M
|

EY

k.

L

n__.HnH NN NN N N N NN N o
“xnn x X x,
XA x
x
x
x

A
A
A
A
A
A
H
|
FY
Ml
A
A
A

Sk de
A e i e e e e e
e g o sl )
b b & U dr o de h dr & A b e de dp b de 0
B N e e M)
Jr dr b b B & Jr & S & Jp Jde Jp e dp dp e Jdp dp o o
SRk dr b e de de b e dr dp o dr drodr dr i dp o
LN N .r.r.r.r.r.rt.....................................-........-.l.._.-.
A a h a a k h oa Ak b deod b b drodr Kok

|
|
Al
Al
Al s A AN
Al A AN
Al
Al
|
|
|
Al
FE N

|
Al
Al
Al
A
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
EY
E |
Al
Al
E |
EY
EY

n__.nHnnanannnnnxnnwnnnuxxnxnn
A r X
X nnnunnnnxuxnxnx”xnxnnunﬂn“ x o e
XX . ! AR
X
X

Ml
Al
Al
HHHH"HHHH
HHH"HHH
"HH

Ml
Al
||
Ml
Al
Al
Ml
Al
M
FY
F
Y

Al

A

Al

Al

Ml

A
-I
|

Al
M

Al
A
-I

A
A

Hll:l:
M_A
IHIH

F
-

E
;o

HHH:H:HHHH
|
A
A
I:I
AAAA AN AN

Al
M_Al
A
A
M
|
A
£

A
A
-l
|
A
|
A
Al
A
A
A
Al
A
A
A
A
-l
|
A
Al
x
X,
>
A
A
A
|
|
Al
Al
Al_
A
Al

|

)
A
A
A
A

N s

oo o e ; ‘X xR R
AR TR R A
o e x ; ol
T I T Hﬂﬂﬂﬂlﬂ:ﬂ:ﬂ
; b X

A
FY
A
A
A

annaaannnnnnaannnnnnnxnxnxn.xv
R X R R R A A KR RN
g g e A e T R e T e
R
MM
R XXX TR X KRR TN AN TN
ERERIREXRERERRERERXXXRX
R R R ;
i i
e e e e e R e e
X R XX xR KRR x X
XREXXXER X X X
" XX XX
g R R R R
X X X

E |
N
e
?‘!x?!
Al
Al
o,

|

-

H
A

]

-

H
xﬂ
F

-
Ml

H
M

]
A

)
EY)

H
‘2
o

E |

|
?ﬂx!?d
o
]

FY
|
]

US PP13,845 P2

HHH"HHH"HHHHIH
E H
xﬂxﬂxﬂnﬂnﬂ o A N M oA
E
H
Al
Ml
Al
Ml
F
Al
H
FY
Y
H:I
H"?!?ll?ll
Al
Al
A

o i
A AN N
N

" H"H”H”H”HHHHH
Il x IIIIHHHHHHHHHH
EERRERRTE
R R
IIIIHIIIII ]

A

H

x

k.

H

Y

FY

|

M

Hﬂ

A

M

|
H:IHHIIIIIII
"ﬂ A
A

M

|

A

K "
e Hﬂu.. ] HHHHHHHHHHHHHHHHHHF

|
|
>
o
.
X
ool
L
|
|
|
|

F

A
Ml
-
X
H
Al
X
Ml
-
A
E
b
'

-
-I
E |
A
xﬂ:ﬁ
H:H
F
Hxil'
i i
-
MM
I:H
Iﬂl
I-l
-l-
Iﬂl
I"l
A M
:
A
M
E |

|
]
F
]
|
A
|
]
A
e
M
M
A
A

A
A
A
H-I
Al
Al
|
Al
o
-
M
x
.
X,
E
AN A

oA A MK r
x. HHHHHHHHHHHHHHF A

E

oM R HHHHHHHHHHHHHHH A
”H XXX HHH”H”HHH”HHH“H H!
XX XX HHHHHHHHHHHHH lll

XXX X E X X XK HH

] |
XXX
- IHIH IIH.H A
XK X

]
Al
Al_M
Al
Al

k]
Hﬂﬂﬂﬂlﬂlﬂllﬂﬂlﬂlﬂll

o o,

i |
o, M E XN RERENERER

Y

a:

S

Al
A
Al
A
A
Al
Al
A
M_A
A
E
Ml
XN
F N
E
-k
)

A

o)

)
Al

)
e
"

AXERELEXERXRELE

Al

A_A
A A A

A A A
Al A
"HHH"H
I"H |
F
AN N NN
oAl A
)

|
F
™
e

L

a
2%y

I
H’HHH

£

l"l“ﬂ”ﬁ”!
IIIEHHHHH
R .

*
LA N AN
d ok Ukl R
Bl b oa b & o
ir 4 Jdr 4 dr o dp i
b h b b N & HHHH
a0 A
A
F
MM

NN NN
A R A

i

l* '}
1r“.' 'H
1.__.1H.._.__ SN j xn

- i i 1.1.-.” .1.__.1 i “ “.__ __”.TH.-..-. .
- . -
S R +

r > 2 m a2 & F a

5
i

»
¥
I

Sheet 1 of 4

-

-
L

|
u

L N |
L |
-

-
L
i
-

[
|
L]

.
l!"

[ ]

._..""I'
s
" [ ]
oo intel ..".."“”.._...
T m

e
..w“ o
| 4

2

T

A NN =
] oW
..HR’I‘II 3

X

b

Al

-

M

|

Al

"?d

Al

Al
HHHHHIEH'I'”H
A M A A A A

Al
A
A
A
A A A

L K |
RN o
o o - . "naxxx
aaa W ; g
| ] E ]

X,
S
lll K HHF
x
.

e
o e e
R

X e

i
]
J I"I"HHI AN N M

)
x

|
M
A
P,
)

HHHHHPPHHHHHH;:HHHHH
Y
e
H
M
A
E
F

)
H
]
A
A

L i
xxxnnn
A AR
XX R A KR
n"__.nnxn .

X
IIIHHHH.FHHHH

ll"l HHH ;

AAE A
E NN N
e
M

|
Al
|
-
H’HHF
o
e g A M A

EY
-
F
Al
A
A

u
x
; XA ER
3 MR A

*

.

X

A_A
Al
EY

ot

?l"?l

M

] H’H’I‘
Al
H":HH

'l

a

|
o

A
o

K KR
A X
LA M X R

A

iy, |
LI
MM
A
I
i
iy, |
M A,
s
o
»

:H-I:l M
AR A AN AN
x
]
' .:x:a:x:nx
x::l:a:a A
AN A
A

I-HH
A
M
X
I ]
AN N
AN
|

|

A A

Al

)

-
Al
o
]

May 27, 2003

A
A
A
|
|
M
A
M
)
™

R
AN M X ERENR

A
AN
|
|
A
Al
H
’?ﬂ
Al
Al
Al
Ml
-
FY

A
A A A A
Al
A
F
o
?ﬂﬂ?ﬂ
H"H
?Ex?l
A

“I
Ll

-II" i

e s
ﬁ..%...."..“.. R R | | ; S

’ J ; ; e e oo g
L e
W e e

TR R XXX RN
D )

R e
F I I
a e a i

XX R KT R KR X R X
T

EREREEXFREEXRERE
ERERREXREXENRRERMN

HHHHHIHHHHH
A A XN FEFFEJEFENENE R N NN R R X N
EEE R X HHu..HJHJHFF.PH”.H.HHHHHHIIHHH ] "I EXXERERERERERHETR

("
"ﬂ
| I:H
M
A
A

]

lll . HIH ]

o EE lﬂl IIH R_X
HHIIIIIHIHHHHJHJU. .
l I

K ER KX X NN
L iy x ; ; laa"aaanana
; laalnaannn
e x
i

-
J il!?il! J
o

]
A_N
Al
A
A M
A
A A
A A
N
HH"H
FY
E
H:H"x
H‘I?I!

A A N N N
-

.
r
A A A NN

||
||
"""
i
My
=

=
L]
rF

oy

"

e
"

"
.

¥ Jr:'r:
|| l...
et e e e

KKK KK KR KK X X X
lﬂ Hlllﬂlllﬂlﬂ R XX X N

e

.
e

L]

'-.-%n.-.h'-

-
|

T

-
e

r
|
A

et
puuiely
e e p e e

"

e

| || .
e

T L

R W et

3
r

S

r

I'Irl' i
- r
|
A
H"H

EEETRKXT X X
MR M NM A
EREXX X N o AKX XEXXEESXRERIETR

IlHlIHHHunHHHu..Hun.Hxﬁxlﬂﬂﬂﬂlﬂﬂllllllllllll

'rlr
E |
Al A

A
A
A

.

U.S. Patent



S. Patent May 27, 2003 Sheet 2 of 4 S PP13,845 P2

A I o "".._;'";'::."._;-._-":-;-::;-::;-:-;ﬁ.:: ;-, ;'- '- SLLLR PP rree '-;-.‘:;‘:._;-.';-.';- '- '- ;-_ '- '-:::: ;-.-;-::;':__;-'-;-'.;. ;'.. -'.::.-.::.-.-- A ' _. : '._E.:._'::._':. . .

e %ﬁwﬁ“‘q‘%ﬁh‘&h‘ﬁ S
24 " -."'-"'. t"..:"'."'- e -

-

WA A M A A A A A NN AN A A NN N AN .‘::.'::E-tt.-tt::t'-:: .' .'-"
"y ."I-.::'I-.‘"- '-':'Il'-'ll W e " .'. o oo
=~ e e e .
"Q::-. M o
T " * -
= '- :

Mx A AN AANNEAANENANEAAN A BN A AN NN NN E AN N AN AN AN A NMMNANNMMANAA NN

oo
FEEREEEEEEREEEELERERE]

.I

HIIIIIIIHIHHHHHHHHHHIII
L] L] L] L]
e e et

i

ol
E
M M M M M N

oA

L Y
X
F
i
|
&l
FE R R R
|
&l
F |
&l
- I
I

Ei
b ]
]
X
¥
X
|
s
HIIIIIIIHHHIIIII

e e e e .-.' nunu ..“.“':'.‘- .‘-..'-‘ 5.. .' '-':t'-" e
ettt ettt ety : o
S i S

2 S

Al Al A | I. I.

Saa"

A

H‘RHIIIIIIHIIHIIIIIH

HII‘IIIIII’IIHIIIIII

H
IHHHIHIHHHHHHH"HHHHII
A_A A Al F | A
Al A
Al

b ]
!l!?dil ]
]
|

i

A
z

]

]
b ]
Ao M oM N X M M N

e

L |
e
g

X
M

.I
o ::5
".-.'EE-:::E""

L |
e e

|
'. .I:: .I |

g8l

F |
- |
I. :.I.: I.I.I.

e
|

F |
Sanalatealal
v

i

A e e aa
|

|| :.I |
e '25-.:

o
s
m

Lyt e aE e
A N M
I N ?l-ﬂ.l N

IEIIIIIIZHI

e e

M A A WM R d
AA A NN A KK =,
Mo MM A N M ] > Mo o R
AN M MO NN K I- n; .!HIH"HHIIIII L ] -I'i'I-' I.
A AN AN AN |
HIIH"HIHHH"IHII. L vl

|| . o .'|.| E
L] Ll o A b A A A
uuuuuuuuuuuuu o .:l! ; ; 3 ; .- i!a?l!?d! L
' ] .h ! w b "u,

o
e
s
S,
- .
X _,rq-;q-"' "o 'a-: e
T T Tt
P

X
4 a

N a
W a u w
w N

I EEEFEEERN FERERN]

-------

II.IIHHIH“IIIIII'!

]
x X
|

HH”IEHIIH'II

k]

?d"

X X
R N N
- ]

X
H

o,
o
o

St

FU

k]

k.

.'I‘:iHHIIIHHHHH

e
N
A
e Y

X
IIIIHIHHI.I_HHH‘
-]
-]
]
-]

F ] I.I.HIIHHEH'
o M M N N
o N N N N
- R R RN
] IIIHH.I N ¥ N
o N
M WX
N
L A

:." b
2
F
o
_a

:H:H:HHHI
o M A

A
e
o N LA, A
R i .
- i i i iy
A
L
i I
|

N R KA K

o

O
e
A

P e g et




US PP13,845 P2

o
. . . Hu.. . .
s
. . .
.
k -
T, x”..._“n”u ..wa o
- F ]
- - - - - Iﬂl HHH’.HF! E ] i ”H.’.H

£

P N N
x

AA A A
x
o
W

>
o

mEE
. E x .
ln_...nx
X
. -H' .
r
"
. ) .
. . . HHIIH . .
: Hﬂlﬂx”n”x :
» X
L. R -
A
o
- H.Hﬂlﬂ -

i . . .
i _ _ §
...v_x.nanl Ly
o E i
. . . ; Fo ; / L ; ; ; ., o o A ; i ; ; s " " i i ; _“H"H"n“lHHHRHH“HHH“HHIHHHH“H”HHH A . '
. ] : i ; . . ? . ’ L I r.xnnll"__.x . .

Sheet 3 of 4

N
ML
M A A

Pt

iy ]
W
L]
Ll i)
R

E )

A
)
4:4-:4-:4:4:4 L)
4-:#:4-:4-:#"#*#"# »
NN

»
F3
F3

o PR ; ; P

May 27, 2003

. x
: : : o o e o e P ;
N Enn s T et Lo S .
o e : ; . u..xu_”nxnrnxnunnnnnananaaananaa“ o N N L -

E i
HHH
i
!HHH

)
N

MHHHHHHHHHHHHHHHIH . ; Hl
O I ) !

e e, ; L)
o e e e o B

[
o
¥
™
i
n
X
»
L
e ety
)
»

L)
o
5

ar

X
X
™
Iy
X
L)

Ll
"+

3
[
*

A
*
*

L ]
¥
)
F
L

)
)

)
X

Pl
Eals

.4”.._.4.._.....__.

Ll
Ll

i

™
o)

H
|
Al
|
Al
Al
|
i
-

¥

L]
x
Ttx

ity

e
Ky
Fy

)
H
Al

E |
A A
»
o g ¥
x
x

EaE )

Eal )

]
»

R e Ll e . . o VLT T T TR )
o S AR ; P P P T Rl P Ce e e e T .o i
ST ) ) R . e . . . . . . R . . .o

.H’F!
Al

FY
-
a
A

EY
.
x
F
Al
A
Al

FY
x
o
Ml
A

A A

A

A_M

M

-I

I-l

A_A

|

>,
>
H
|
A
MM
Al
Al
Al

e
X
>
.
|
.
|
|

Al
|
M
A
M
A
F

]
-
F ]
o
Al
E |

!
k)
X
i i |
iy |
i
a
X
i
o

)
Al
Al
Al
Al
Al
Al
AA A A
Al
A
“I
‘2

e

.

Hx?d
N
A

|

Al

A A
A
Iﬂl

A

|

- A A
- Al
L i
HH!

Al
‘e
A
A
E |
_Al
Al
|
|
A
|

X
EN)

x
)
»

)

»

»

X
Ea
Ll e
»

¥
E
¥
Eal
1-4:4:4-
L3O
Lt}

ir

E)
P

-

T
FY)
P

N / ; ; / . .. . .. . . ; .
...h........_.........q.q.q.___._...___ i ; Fa g e A M M W e .. R e RN L
Py ; . . .. /
CoT : i
o oo
- -
. . .___....4....._.....4....4.4.__..4._...4.___

Py i i M
’ ’ ’ : ; ; ; Ei NN wa Tttt
W Sl Cal ol s
Wk
ot T
e
AL N XM ML AL )

&

L
x?‘!
.

N
)

- x”nunnxununnnna"a"n"ann .._.___....4.4...4&....4.4...&.4....4._._....._ P
e KA AN AT EREER PN
S i L
T . Al L) ;.'4“4”...”...”...”4”4”4”4 LG
; M W i d kR kR
N P PR 0 M a2

N
)

|
=
!H'HH

M A M M A
-
>

|
--::I":u;l:!x;l!':i!':-!
A A AN N XX
-l:l:?l:?d"?!x?!!?!!ﬂr
i

. ..
~ nxnxnanannaanaanna:a . A II-_ .
] A

E?E H
.!.HE.EHH HHHHHHIII
HH!FEHEFH Hﬂﬂﬂﬂﬂﬂlﬂlﬂﬂﬂlllﬂlﬂlllﬂl

U.S. Patent



e : . ; ”..._”xH..._“xHxux“a“ann“anana“a"ana“x” ) ; ; ; L i i L
. . oy N . ; ; ; ; ) ; iy ; ; ; ; ! ! '
... , . . A A A AR K R R R KA . .
. . . . B o A A R X AN ;
A e e LT . R . o o P P P T P P Tl g P P .. L ] X T
- - - - o A A A ; ; Sl ; ;
I, . . A, e T R . . e R L A R s N e ; ; / Pl ; / .
- - - - - F A A A - . . . .
. T T T T T T e LT oL e e e R L.
i ; ;
L. e . e e e e e T e e e R T P P P P P TP TP T L P P oo ; J ] ; ; L
- A A R e e e e e e A A
T .. . . .. . P oo o e g o L W

K o P P P M P ] XA
C A A A
o e oo ae oo e e o
A A A A e

£

A

A

A
Al

)
P
e, L e e e e o Ll AL
X
P e L L
M
iy,
M
]
|
X
M
|
|
|
)
M
M
)
L

o
]

EY
Al

US PP13,845 P2

HR. B

E i I |
|
A
'
E
Ml
F I
H
M A
Ml
N
A A
o A
Ml
N
Al
Al

x,
.
A

]

.
]
A XN X
A A KK KKK

k] FHH.HHHHHHHHHHHH
L

]
]
F
e
]
A
]

)
e
i)
e
a
o x
2l
T
M
i)
i
N e T
M
)
i i
L
)
)

.
-
F

]
x?d
>

]
>

>
.
Ml
Ml
FY
H

KA XX AAAAAAAA
FY

H
E I
H
N
N
Hd
.

XXX NN s
N o
A

k)
Y

O i i
e
2
-5
e

M
S
X

Mo N N M M
H. £ g

E

EY

]

EY

F

]

x
A E H

M

'F!HH!H’H RN

)
)
e
)

LA

]
~

2
o

]
]
Hun

o
]

]

)

A A A AN R A
PR N RN A BN N

E

E

H

MR M MM NN A AN
H

i)

)

)
T
-]
o
b

b
W
i

EY)
o
e
)
)
EY)

J o

P’F‘HHHHHHHHII

£

H'I!”HHHHHHHHHIHI

HHHHHHHHIHIIIIIII

)
oA M A A A A A A A A AA

]
™ M
]

»

)

FY
Mo e e A AN M N M

o gl a o a o A A M NN A AN
1.-_.!;-

F
EY
EY
W
W

]
]
~,

"
L R T T S S e e " " o .
o o e e e e e A ” " r.” P #.H r.” .
Hv PR .“x”xr rx”xux” Hxa X ”n”n”x”nr Jn”nrx”n” .rx”v. .n”x”r.”r.. ¥ :
o * A A A F A A A A X
e e e . O A O A A, i A A A A, A i .
L . P T T T r.wr.rr.rr.Hr.”xuxua“xnnna”ann”a“annun r.HxHr.Hx”auxunnnnaua”anaau“ana a“ x”xur.ur.” .”xnnux”nnn”n”nnxun”xx ”r.x .
e . o A XA A A XX .
- - i A X A A R KX 2 A e e i
e e S - . e e e e S A A AR A AR R A R A A A A ZXX XXX XXX XL T L XXX XX i i A XX .
- - - - Eo A A A 2 R R X X e e e e e e e e A
. e e .- S e - - R - e T A A X xR xx R X XXX X R XXX TN XXX A .
. . A R R R X x X X A e A i
. L T T - S e e IR T o A A A X ER R RERE EE R ERER XK " X X i XX .
; - F A A A A R R R R ERRERERRERERR X X X X X X R X N i
e e e ; S e e - . S . S e e . T - A A A A A I e R IFEXXEERZTRXR X xxx ZXEX XXX XXX XX X X .
- - - - - - s E A A " r e e e e xR R x X
. O A A A O EER X ®E R R x x x ZXEXXTEREEXR X XX .
X e e e e e e e e e " " e R R R N i)
. o A A A A x " e xR R X X X X X XX XX X .
A A A i " R R R R XX
e e XA A AR AR A A o R R EREREEXXREXRX X XXX X .
o A A xR e e R I R i
. O A A A A I AN i R xR xR R xR X X .
A A e e e e e e iy R xR " R R X
e e P A A A AL EER R R ERR " X xx x .
- - - - A A A i R R ERER R
e e e A - e e e D - S . . e A A, A A O I X ] ' x ERx EERRER xR X " .
; ; - o o o e e e o e e e e o Al A A ; X X X R ®_E " R R ER R
. - . - I - . e e e - O A A A X XXX X RRER i ®EXEE e x x x .
A A A A ; s A A R R R R R R "
. P A A e . o EEEER e R " .
o A KRR RN R R R R ) .
e e XN N A e e e S e e T T R e T ! O A A A A AXAXEE XXX RE EE ERRER R REXRXXRR .
o - - - . - - - A A A A e A e e e " e R R I .
e e IR D R - S e T e e e O A A A A O i o i " ® ERx R xR R E X E XX R R R .
. . X o KRR XE TR RER " R R I
- . A ] e e e T e e - e e O N S A A A AL e e e e e e e A A A A AL A ; o xR EE EEE E R xR R X x XX X XXX .
; - - E A A i i ; RN RN R KRR " " " R R R X .
e e e ; O A, A, A I A A A X xR X Ex R R X R R xR 2 xm x x e x x .
A A AR A K e R " " "R X IR "X .
. A A A A A e e w w i A A X e xR EER R EREEEREERRERRRERR XXX X R XXX XXEXXR . . .
. N ; A - o e o e e i o xR . .
; - ] R R R " " X XXX
x
x
X
x
-
»
*
X
»
.
Y
S
.
Y

M
P
]
’H’H’Hvl!
.
)

A
Al
le
Al
~
2
Y

|
|
™

. ; o
. S S ; N LT e e : . . o -

N - SN
NN ERENEREEEREEEN TN . . . . .
F HHHHHHHHHHﬂﬂﬂﬂﬂﬂlﬂlﬂﬂﬂlﬂxﬂﬂﬂrﬁ”ﬁ . . . . . .

H
!il'
£

FY
o
F

F
F
d
E

?ﬂx: F
F
A
-
Ml
H
M
]
A
Al
M
Ml
M
Al
A
Al
M
A
A
Al
A
Al
Ml
H
o,
F
£
Y
‘IF'!
W

MEN AR ER XL N KN ; . . . . . .
I I 0 i i . . . . .

XXX XXX NN AN X .. P
e R R A ; ) .. ..

i
x’x:x:
oMK
:le::mu:lt;III
)
LM
.

|

|

|

|

|

|

|

|

|

x

X

X

.

i
]
-]
)
o,
F
-
?d" P,
E
H" A

.xnHnHnHnﬂn“nﬂnﬂaun“nunnnuxﬂxfr =n ’ ’ ’

! ! X R R A A mEE x aa A A . A, - . . . . . .
ol i ;

. . . . . . r.v.r.xr.nrxxxn.nnaaxnnnaaaannan:nux 2 x & ; . . . . . .

:-:r
o
o)
:-:x
v
o

e

[
L)
e,
WA i e e e i e
LR

ol
e

Sheet 4 of 4

. [ . . .
[
- r F ol L ar - -
e e e e
L I I I I o al S al a o  a  E
Wy e ey 0y e e e i e ey 0 e ey ey e
L N N N A . . .
Ay ki kel e e e e e e e e ke ey e dr ke &
- . - .. W Ry e e iy e e e e e U e W e e e e e e . .. e .
g e e
. N N N . . .
* N e N N o
. W e iy O e e g g ey ey e e e iy g e eyl i el . .
L N I e N
e . - L N N aa a a a aE aa aa P P ..
Wy ey e e ey e g e e e e e ey ey g ey e e R
. N N N ) . .
L) WA e b e e dp o 0 e e e e dp dp e 0 e e a0 e e i e e e e d i i
. Ll L N Ul . . .
L o iy iy iy e e ey e iyl e S e e e ey dp i e i i ek
Bl 30l el W By ey ey e e iy e e e iy e e e 0 e e i e i e e . .
LS S N Wy dp e ey e ey dp e ey e e e ey dp e e g e e ey e e ek
. N L N N N N N N N N A N N . . .
L 20 3E M M W ir e e U e e e e ey e 0 e e e 0y e e p e 0 ek dp e i el e e i e
B N W dr eyl e g B iy dp e ey e e iy e iy e g i iy ey e el . .
Ll aE N 2N & & L N N o N NN ol )
e . R M R ) L) L N k] P P ..
LS A N N LR - dp eyl ey iy e g e 0 e e e O ey ey 0y ey g iy S e e e
P e N L [ Wy e e e e e e e e ey e e e O e e e ey O e ey e ke e e i e gk . .
L0 A M RC A R 0 C N A0 aE 0 3E A B N L] iy i ey e e e dp e e e e e e dr e e p g e e e e dp 0 e e dr e el
. L e NN L) o e e A . . .
N N RN L ) e e e e e e e e e 0 e ey e e e e e e e 0y e ey 0 e e iy e i e ke d ke
- . - R A a3 aE ke 2 N 3 aE N Nl L) L A o k] . .. e .
L e N R N U L R e g e i S A
. L R 3 R a3 o R N E  E  E a a a) . . .
Ll R0 el 3 C E RE 0 3 2 0 30 3 aE Bl A E kB e e N o k)
N I N N A A e N AN N ) . .
B iyl d dp e el ok i e dr b d e e e iy ok dp e e dp i e dp e e U ey dp U e e e e e e e by U e e O e e d i Kbl ey 0 ey e dp e i X ke ko
e . P A e N o N k) P P ..
W et iy il iy b b b b e b b at b ey b iy iy e dr e et iy iy e gl dp e O ey e e e iy ey e e e e Ty g iyl e
B N R R N N N N N N A N ) | . .
LnC e N R M R N N N Nk ERERRERN
. e e e N e e e N e X X X X X ; P P L
L A e R N N N N T Exx e En ; .
- . - R A e e N  a N N  a a  a a a a aa a a E A E al k E al a X EREK R ; ; 4 S . ' . .. e .
NNl i a d dp at b b b e oy b b dr iy dp e e bl iy iy e e eyl i ey ey e ey dp e dp e e ey ey dp g e e Ly e e ey dp 0 ey sy e i e iy e ey ) ; ;
. L M R N N N A N N N N N N N N N N ) N ] ! . . P P L
R R &k el e R el A d o e dp dr e X e b e e e dr e e e dp e e iy e e p e p e e e e ey e e 0 e dp dp 0 ey e i e dr e ek e ; g ! ;
A e e R R e e R e e ) ; ; ; . . .
L R e R A N N e
. L R R e e e N N N e X . . .
L A e e ) x
A R R e N e N N N N N N N ) o . .
Ll C A 0 3 B RE 0 M 3 3 3 Rl e o e o a a  r ad a aaa  a a aE  E aE aE Ea E al a) x
. o I e R R N e N N A N ) X . . .
L R e e R N N N N N N ) ]
- . - N A e e e e e e e e N N e a aa  aa a  aaE E  aE a alar a x . .. e .
e e B e e e  a a  a a  a N a "
. L R A N N N N N N N N N N N N N N N N A A N ) x . . .
LnC e A et R R R M e e e e e e M LN ) "
B e R e e N e s a a  ) X . .
L A e e N N N Nl )
e . P A O o N N e N o A k) X P P ..
W et iyt a b b e e ok b b at b iy dr ey b b dp b b e ey dp iy e e By e e iy e iy e e g e gy iy e ey Ty g e il i b ey »
A R R N N N N N N N N N A N N N N e N N ) X . .
B R e o i e dr e a b e i p e b e e p i e e e e ey ey e ey e ey e e e ey dp 0 e ey e e e e e
. L N N N A A N .3 . . .
3 L R e e N N N N )
B aC e B e 3 e N e N A N e o Al ) X . .
L e e e e aE N
. L N M N N ) | . . .
L R e e N N N N o N
B R e e e N e ) . .
0 L A N e N N e )
e . P M e e o e N N o N e al a L X P P ..
N iy i dr iy b bt dr ey i e dr b dr b i e b dp iy iy b iy sy e e ey i ey i iy ey ey e ey e e e ey L e e e b e e g ey Ly e ey ey gy e el R
B R N N N A N N N N N Al N . .
L R e e e N N e TNk L k) i
. e a  a  a a  a a  a a  aa a a a  a  a a a a aa a a a) AR . . .
O L R N N ) 2
B e e o B e e e N e ) A A A, XN . .
L e e e A Al oy 2
. L e e N N N N N o e N ) N AKX X . . .
LC e A e e e N N e N N A ) ; ; KA A 2
B N N N A ) A A AN A N A A WA AL x X . . .
2 L A e e e e e o N N ) A I I O I o
e . P M e e e e A N L N N X P P ..
N a A b iy bl r St byl iy b iy dp e e dp e p e e U ey dp ey e e ey e Uy e e e e ey iy e e ey g e iy g e el ke N ) X
B R N R N N N g A R A A o o e R X X . .
Ll e e e e e e N N N N N aaE k) N X g
. o e e e a a a aa a a  a  a a aaa a aa a a ) EX XN X AR LN XXX R E R X XA AN, AN ALK X P P L
L e e e e I N N N ) e i g
- . - R A e e N N N N  a a a  aa aE E  aaE aaaE a M) EX AN AT X AR A XA A XX A AR EE R R i i i - .. e .
L e e e e ok N W M A W M X N K KRR ERE ) I 2
=, . R N N A N N N N e N ) ER XY A E A AR R R E R Ol o AN P P L
Lt 3 C E M 3 e el e e A e e N o N o ) R AN NN EENER AR ARERERRR i ) A A .
e R N R N N e A A N N N A ) R AN A N A X RN XX AN N AR XA A, A R i N L L
7 B R ek A d ko  d dr el ok e dr A d K e dp e e  dp dr e dp dp U e e e e e ey e e dp e e e dr e dp ey e ey e ey dp e e e dp iy Uy e dp a0 ek k& S N ) ) o o e
. L e R R Rl e e a  a  a t a a a ar  a aEE  al a a ar aaEal A A NN RN R o X a A N A e a N a a A N X . . .
W R dr ey b b it b at dr ey e iy iy dp ey dp e eyl i e e g e ey g e il e ey ey e ey il i e e ey g ey e g i el i e ) x e e o a  a  a d
B N N N N N E a a al aE a) XX ERERERERRR X x X R X . .
L0 3 0 3 R Ol el 3 aE 3 30 30 0 R E L kN e a a E aa a al  ar  E a C Ea E EE E E kN N = o )
. o B R e e e I N e N  a a a  a aE a a aaal a aa R N N NN XA X X X i i . . .
L e M R e e N N N g N e N e N oy . X . x N
- . - B A 3 e N o T M ) X e xR IR AR XA XA XX R 2 A x xw x x .. e .
L e e e s ) R R xR xR X e,
2 . B N N N N N A N N N N N N N N N l"-l- x xR TEREIEREEIXERAREXTER DX . . .
L0 R R R M e e N N EEEN xR R R FERRERERRRERERARERER R ER M
A e R e R e A T sl EE R X X e TR EREREETXEXXER TR XR I L L
L e R R N N e N N e N N e RN " R x ERERERRRRERRERRREERRRER
e . N M e e N R R e e N N N k) ER R X EEER EEREEREERERERERRTE P P ..
L e e R R R R e T xR 3 ERREERREREREREERERERREERM
R R R R N N e Nl ER 2 ) r . .
V LG R RE i RC A E R 0 C 30 e 3E 0 30 3C AE Bl O e 0 A e el L A N xR X
. L N I e e N R XX . . .
WOk R ek  d h  dr e W ok e a ke i & d ok o d dr ke e dp e e o dr U e dp ol ey e e e iy dp U e e a0 e g e g e e dp dp e e dr ki i g
B R R R e O R e Rl R e e N al  a al al  al i ) . .
L e e e e I R e )
. L M R N N A N N N N N ) . . .
a L W e A e e d A d i d o  dr o dr d e e b dr i el e e e ey e e iy e e e e e dp e e p e e e b e e e e ek e ! » xm
A L e e e e e a a) ; iy ; - - - . . e e g A X e . L e
L) L N e N e N - . . . A T e,
e . - L 3 NN L e e et ke kM al ; ; ; ; . - . AKX AR P P ..
L N 3RO Wy e dr il iy b dr ey dr iy b dr O ey iy g e ey p e ey e e e g e e e e e ey ey b e e e d i a ; ; . - . . )
. N R N N A N N N N N N N N N ; . N . B . .o X® 2 ER . L L
M L e E e e e e N Al o ! ;! . .
. R N e . . .
Wl a oyl iy b dr dr e dp e e ey e U e iy dp i e e iy e e ey 0O ey 0 i e e e e e e e dr 0 i e
. T o e e dp dr b e ey e iyl e p e iy e e ap b e e ey e ey e e il e e eyl . .
R e R N N
. L e e e N N ) . . .
WA A i dr e ip b dr b dr e Sl e dr e dp dp e e e e e e U ey dp e e e e e e ey e e a e i ke
. L R I N R e N N A RN . .
W el & d ok  d d U e e i e dp e dr e dr dp e e e e e e ey U e e dp e e e dp e e e dpodr 0 e iy ke ke e bk
e . - L R e e a  a  a a  a a aa  a alk a k aE a a E P P ..
e e e s
. L N A N N A N N . .
WA A Ak R R A a d d e e e e e e dr e e dp e i e e e e dpdp 0 e e dp 0 e e dp e e e e e p e el e e
. R N e e e e a a a a a a a a aa aa a a aa .
W& e d dr e d R a & dp oy de e e o i e e e dr e e e e ey e e e e e gy e e e e e e i e R ey e e de ek ek
- . - .. N kM . ..
Wt At b i iy dr d b dr e e b S e dp oy e ey e e ey dp e ey dp e dp e e e ey i e e e
. R N N N N i k a E a) .
Wl At e dp e i e e dp dr U e e e p e e dp dp U e e p e e dp e e iy e e e iy i e iy i
. R N e N T N ) .
L e e N R
. L R o e e k) .
L e e N N A AT
. L N N N ) .
L C R 3t O SR C R C aE a0 M A0 A e e e e  a a  a  a a  al a  ar  aEE E EE E  al aE N
. L R e N R e R e N N A N N ) .
[) CRE 0N M W dp & A A dr kA d & e dr & & a i e ey dp dp e e d e e e 0 e ey e e A e U e e e dp e e e e e d e e de kR bk
- . - .. L ) e I N e N e N . ..
e e el sl
. N R R M A ) .
W dr e e e d el o e i e e e dr e e el dr e e dpdr e e e 0 e e e e e dr 0 e p e e el e e 0 e e dr e e e ek
. L R e e ) .
R e e )
. L N e M e e e e a0 ; . . -
L e e R e N N A R e ; ; ; . . ;
. dp o Al iy e e ot e dr el oy el e iy oy e ip ok i dr e iy e e e i e e e e ; X X ; ; ; XXX EE AR . L
L R el C 0 S A0 E L A CC A e e ke il E E aEE aE C E l al aC a) . .. .. . .. ol
. R A N ) ; ; ; ; ; ; . . .o <o .o . A -
W a ok d d & iy ok d dr e dp dr e e e e e dp e e e iy i e e e iy dp e e e e e e e iy dp e ey dp i e el e ik ; iy ; ;! ol N
. L S Bl aE A e e e E E a ar o aa  E E E aE aE  E E ) ; ; ; ; ; ; ; ; . . . . - . XX A EE AR . -
e e e N SN U . . . . - A
. R N N N N N A N U . . . XA R e .
W A A e e a o d i b ddr e e dr e e e e b dr e e e e e e dp e e e ip 0 i e e e e e e e e R d ! ! iy . . ;!
. e B R e e e e ) ; iy ; ; ; ; .o B g . L
WA A Rk dr dh e R A a dr o d ddr ey e p de e e dr e el O e e iy i e e ey de e e dp e e dy e e e A dr e ke e & e gk ok . . . . . . XA N e,
e . - L e N R A N e a  a  a E  E E a aa al a a) ; ; ; . . . T T I L SIS AR EEAEER P
9 et il et b bl e dr by b e ey b iy oy dp ey e O ey il iy el e ey e iy i e eyl e eyl il ; ; ; . . i
. R R N N N A A N N A N NN ) ; S . . . . e e e e . . A e e . ..
W e dr o e dr il dp b e dp i p e pdr e dpdr e e p e e r e b dr e e e ip e i i e i X, ; ; ; ; . . . ol
. L I N R e N A R N R N ) ; ; g ; ; B . . - - T T TR I B R . A X R X xR -
W e i i d o dr  d dr e i el b e iy dp ey oy e iy b dp e e eyl iy dp e e e dp e de & dp i ; ; o e
. L e R e e e e kL ; XA AR . ..
At e by dp e e dr ol oy e dp e e ey 0O eyl i iy e ey e iy e i e iy A
. e ; ol A ) .
Wt g ok i dr e e e b dp bl e dp dp e dp e ir S p e e i e e dp e ey o ol
. L N XA g A . L
dp i e e e iU e e b e e e iy e e iy dp e iy e e 0 e e e ey e e iy ) X A,
e . - e R A N e XA N KA P
At A et iy il e by dp iy oy iy dp b iy dp ey e e iyl iy e ity e i e iy gy
. L N R N N A N o N N N e N .
W e dr d e dp e e e dr e dp dr e e dr e e e dp e e e e e e 0 e e dp e e d i
. L N e e s e aaa a A X .
WAk ey dp i iy de e & dr d ey dp e e e e e dr e eyl e dp e e e de d e e e dp ke ek ke ol
. L A e a a l E aE aE ko N g . ..
dp iy dr dp b S iy oyl b by dr eyl e ey ey ey iyl iy e ey dp e e e el el iy e g ) i
. L A e e A A R e M A e R e N N A R S X R A N ol i .

[ ]
"
o

o F o F

L]
¥
¥
L]
¥
)

dr e e e e o b e O

dr e b S ol

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

