a2 United States Plant Patent

USOOPP13384P3

US PP13,384 P3
Dec. 17, 2002

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

Lipka
(54) °‘KRISTIN LIPKA’S VARIEGATED WEEPING
DOGWOOD TREE’
(76) Inventor: Robert Lipka, P.O. Box 106, Cedars,

PA (US) 19423

(*) Notice:  Subject to any disclaimer, the term of this
patent 15 extended or adjusted under 35
U.S.C. 154(b) by 12 days.

(21) Appl. No.: 09/845,701

(22) Filed: Apr. 30, 2001

(65) Prior Publication Data

US 2002/0162148 P1 Oct. 31, 2002

(51) Int. CL7 ..o, AO1H 5/00
(52) US.ClL o, Plt./220
(58) Field of Search ......................cocoiiiiiiin, Plt./220

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Kousa Dogwood botanically known as Cornus Kousa,
and heremnafter referred to by the cultivar name ‘Kristin
Lipka’s Variegated Weeper’.

The new Kousa Dogwood was discovered 1 a nursery
row by the Inventor 1n a cultivated area in Cedars, Pa., as a
naturally occurring branch sport of a plant of an unnamed
variety of Cornus Kousa Pendula. This unnamed variety 1s
described as having solid green (nonvariegated) leaves. The
selection of this branch sport was based on 1ts unique
variegated foliage.

Asexual reproduction of the new Weeping Kousa Dog-
wood by grafting, has shown that the unique features of this
new Weeping Kousa Dogwood are stable and reproduced
frue to type 1n successive generations.

BRIEF SUMMARY OF THE INVENTION

Plants of the new Kousa Dogwood have not been
observed under all possible environmental conditions. The
phenotype may vary somewhat with the variations in envi-
ronment such as temperature, day length, light intensity,
nutrition and water status without, however, any variance in
genotype. Color notations of the variegated leaves, stems,
flowers, and flower buds are determined by the usage of The
Royal Horticultural Society Colour Chart. These color ref-
erences are being conducted 1 April under environmentaly
controlled (heated greenhouse) conditions. Growth rate dur-
ing the early stages (new grafts) cannot be fully determined
due to the time of the year. The growth rate of the parent
plant, with the variegated weeping branch sport, growing in
the field 1s typical of a Weeping Kousa Dogwood. It 1s
approximately 10 yrs old and its dimensions are 8' high and
5" wide with a strong weeping habit. This description 1s as
complete as 1s reasonably possible.

DETAILED BOTANICAL DESCRIPTION

The following observations, measurements, values and
comparisons describe plants grown 1 Cedars, Pa., under
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both outdoor and heated greenhouse conditions, which
closely approximate commercial production conditions.
Plants used for this description are fresh grafts and two year
old field grown grafts.

Botanical classification: Corrnus Kousa, cultivar ‘Kristin
Lipka’s Variegated Weeper’.

Parentage: Naturally occurring branch sport of an unnamed
variety of Cornus Kousa Pendula described as having
solid green (nonvariegated) leaves.

PROPAGATION

Type: By grafting scions on to Cornus Kousa seedlings
(understock). This is done in January using dormant scions
on actively growing seedlings.

Rooting ability has not been determined at this date due
to limited plant material.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Kristin
Lipka’s Variegated Weeper’. The characteristics 1n combi-
nation distinguish ‘Kristin Lipka’s Variegated Weeper’ as a
new and distinct culfivar.

1. Medum to vigorous growth rate during carly stages,
slowing at maturity.

2. Large leaves (measurements and color given later) with

unique green and white variegated foliage.

The new Weeping Variegated Dogwood differs from the
parent variety of Cornus Kousa Pendula primarily 1n leaf
coloration as plants of the new Weeping Dogwood have
variegated leaves whereas plants of the parent variety have
nonvaricgated, solid green leaves.

As of this date and to my knowledge, there are no known
weeping varieties of a variegated Kousa Dogwood for
comparison.

BRIEF DESCRIPTION OF PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new weeping variegated Kousa
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Dogwood, showing the colors as true as it 1s reasonably
possible to obtain 1n colored reproduction of this type.

FIG. 1 shows the difference between the new variegated
weeping mutation and the commonplace weeping variety on
the same plant. Foliage colors in the photographs may
appear different from the actual colors due to light reflec-
tance.

FIG. 2 shows the strong weeping habit of a dormant tree.
FIG. 3 shows a stem and flower bud.

FIG. 4 shows a greenhouse forced flower.

PLANT DESCRIPTION

Plant form and growth habit: Perennial deciduous tree, with
strong weeping habit.

Vigor: Vigorous, similar to plants of the parent variety.

Plant size: All plants grafted on 24 to 36" Kousa understock
in January and grown under outdoor Southeastern Penn-
sylvania conditions. Height and width unknown at this
time, but it 1s assumed that the new cultivar will achieve
height and width of a nonvariegated weeping variety.

Branching habit: Strongly weeping.

Main stem, or trunk discription: Like species when grafted
on 3 foot to 5 foot standards and then allowed to weep; if
orafted low, then leader must be staked and trained to
desired height and then allowed to weep.

Bark texture: Smooth, bark color, gray: RHS 201B.

FOLIAGE DESCRIPTION

Leaves: Mature, opposite, simple, elliptical-ovate, 2" to 4"
long, %" to 134" wide, acuminate, cuneate, undulating
margins, center of leaf dark green RHS137C with greyed-
yellow RHS160C 1rregular border. Upper and lower sur-
faces appear to be the same color except lower surface 1s
duller. Variegation patterns are expressed on both surfaces
of the leaves. Length of petiole 4" on average. Occasional
white splashes may randomly appear in the green center
of the leaf area. Date of leaf-out mid April to early May.
Gloss on leaves flat; hairs on upper surface absent, lower
surface medium. Veins are easily visible. Color of 1mma-

ture leaves RHS144A — Variegation 151A. In the fall a
oreyed-red hue RHS181A becomes evident on the outer
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variegated area and becomes a deeper pink with colder
temperatures, greyed-purple RHS187B. Color of autumn
leaves red to purple.

Bud: Flower bud formed at the end of stem, 2" long, 346"
wide, bud 1s flattened and globose at base with 2 valvate
silky appressed pubescent bud scales forming a sharp
apex. Bud color between RHS166A and 176A.

Bark: Exfoliation with age and forming a mottled mosaic of
oreyed-green RHS197C, greyed-orange 165B and brown
200D.

Size: Similar to species at; 10 yrs. old: height &', width 5'.

Hardiness: Zone 5 to .

Habit: Pendulous and cascading. Rate: Medium to fast in
early stages of growth (6 to 8" of growth on new grafts).

Flowers: Similar to species except for noted variegation.

Iype of inflorescence.—Capitulum, >5" diameter.

Bracts.—4 bracts which are long and tapered to a point
with noticeable marginal variegation during early
orowth period.

Length and width of bract.—/5" long; %" wide on
average.

lotal width of flower.—1 34" on average.

Direction of inflorescence.—Facing viewer. Color of
bract RHS 157A (greenhouse grown and forced).

Blooming time: late May, one bloom per year, bracts per-
sisting up to 6 weeks or longer. First bloom observed
approximately late May; last bloom oberved early to mid
July.

Fruit: Drupe, greyed-purple RHS185B.

Diameter of fruit.— to 1",

Seeds per drupe.—4 to 10.

Length of peduncle.—2".

Color of peduncle.—Pale green.

Mature fruit.—Observed early to mid October in
Cedars, Pa.

Discases and insects: None serious, typical of species.

I claim:

1. Anew and distinct Cornus Kousa Dogwood tree named

‘Kristin Lipka’s Variegated Weeper’, as illustrated and
described.



i -4
-

OO

HHHIHFI A X EXXE

L

A K

.HHHH EIIHH!HIIHHH."I

o

R

E N x

o i, i

FE_FE &

. T
ey
"o

.

P ]
X -

e

1]
Y

X k%

||
-H-
F

[
& i
L ]

Fy

-
oa Mg

ko

-,
" ri.-.'i.l. rT - .

L
-n .

1|lIIl..IIII

L4
o

ok bk b b &

ok b kb roa




US PP13,384 P3

Sheet 2 of 4

Dec. 17, 2002

U.S. Patent

]

"
o)

LY

A

)
P o

H!HHHHIII

o N N NN

L

. .l.-.u__. g

b b o
llr.rb

L

i.__.r.rliil.

LR o L)

4 I
.........-..-.&n...

A KT B E N B

Hﬂl “-.:.

L
d.wn. talet
2 e ]

x -
FY

A E N

L




- - = w

A el i " O ) Y e rw mw Nl [ U . x
o o e ; o, : . ; B . St u"lun T P -
J 3 k ; o :..r.r

; "
. ..._-_nx”xr .-”&”...“1”-4-_44.-1 e ™
e

L AN
W B i i Wby Jrodp Ao A ; - L 5 ; - - ; . > o i N
-_,_.._.1.__,_.L—_x:-___..ui.._..,..x.ix..__:mxl i T X e o e P e ot
A mox LY
) .........__.._.__...n.r.__.r.__.r.._.._n.rn.r._.r.__.._..._.._.._ SR .-......r.r.__.....r.._.r.............r......_.........r.r.....r....r....r...r...............?................ra..........a..-.
Ak ak woaaaa [ 4 & & d dr de dr dr b dp de dp & dp b dp 0 0 dp dr i i

......_.......1......_...1.._ .....r.r.._ t....r.r....._..r.t........rt....t.r.v.r.r.r.t.rt.- LI
e A T A e T L am

r &
&
r

L ]
[ ]
] ]
N
)
H..HH"F!"HH

-

L ol M

e

W T
e

ur iy o S A S S S Ay

N N
W dr ip dp dr dr & e dr A b om

US PP13,384 P3

»
X
-
ot

a»
"

¥

e .

5
*rFkF FF

d e e
M o o
P e a
N L
-_”....”.._........._ e

F i
.-l-
]

»

“v'elw

| AL AL e AL N N I I
l!l dr ot dp dp dp dp dp Jr b O b b b bk o a b a2 m &
) O dp dr i Jr i Jdr b e b o b b b om om0 b & oaoa
o W e dr e ke K ke ke s a
n Ea o a e a aa a a
a N e A N R
L T e o o e e e S S T T
RN N A L N N
a Mk dr & de Jp dr dp ip ik Ill W d o de e dp dr b dr b b oarom
.r.r.......v.r.r......_......._......._..._....._...-..-_ u ok de b b b b b kA
.
T,
B ke e e

L]

"H"HHHHHHHHHII .'*i*lr

‘lql
b.‘l

-
A A AN
H"HHHH

EE i

F
IHH:H E
A
[ ]
I"‘.'

L]
L]

HH"HHHI -
L}
¥

F N
|

L
¥

L a s oaa i-nl-.__.._._..r.__.r.r.....v.....r.r..........llll

P Nl i b
X

>
)

|
X &
I
L)

Ao Al A A M N ]
i
L]

HHH"HHHII-I L g

A N A A
Al
|
L]
L)
L ]

L

A
o
|

)

L)

o
¥ ¥
>

X
'

» 8
:Jr"'-
ory

¥
ol
X X

r
L X x,
L I X N R N A

A lﬂﬂxﬂﬂﬂﬂﬂﬂﬂxﬂl

A B MMM KN

ER )
FY
»
LR )
T
»
X
X

r
P

)
Ml

Eal)
¥
5
|
|

FY
XA N

)
)
Tty

-|.

I:l-l
.
ik ik b

" R
N = x
= & H I

- HHHHHHHHHHHHH .

L HHHHHHHHHHHH 4 .__l .
E i HHHHHHHHHHH dr &
N HHHHHHHHHIHH

]

XN X

L J
AN X
Al
oM A

.
b=
s
"
|
M_A
oA
Al
Al
H?dx?d"
HHH"HH
N
|
i
.H"H

I
L]
A
Ml
X A MM A

¥
X

o AA
|
i i
M A
|
|
MW A
P
-b
L)

»
A

.
Kk kK
AN
iy i
|
i
M
'
M A
A
'a"b.
L ]
e

e

PO
5
-
o

A A

.
L]
E I
MA

...ana
By x xxx
- x
..”._._._aannannﬂn ,
e o Pl x
o oy BN R R A K
A L ICRENEN N M BN N
R i W
x y A O
x . / X AR L
o T I L o
I N B
R e e e e e L
. E I I

|
E NN NN
M

HHIHHHI d & & BN

oy

.-1.-.
P aay

Sheet 3 of 4

”ﬂ“ﬂ"ﬂ"ﬂ"ﬂ“ﬂ“ﬂ“ﬂ lllll
K ERXERERERERKRKINETHN
R EEREREREREF x_ K
ERREREERIERERIRNETHN
Hﬂﬂv.ﬂv.ﬂv.ﬂlﬂ!ﬂ.ﬂll lﬂlﬂl

T R

AT
VaTale R A KR LR .
R e A N e / ! " el . a
EREERERRREXZXEDN N ....-_.-.........r.__.._.._.... llxnxax | k ; ...1 .,
& & .
e i xa a a I had 4 a
. - e e e : 2, -
X AT * A e ! .
.,_..._.._....b...b....._...h_.r.__....._.”..r i I ' a / - -
o Ny L ; a .
o e W i e W
P A
ol
e
x
X
® * " : ‘m
TR e e R e e e e . . R -
R e A -
W AR R R o o K e : -
ZRE T EREEEE LR e e o, AT Jrl..il_i.- .
"X R R R R R L J ] -
R : o T
ERREERRXZXER _...u..__.a...
R R R R R ; : ; -
REEERERZERER ; ¥ " E
RREERRERERRR / - N
LT T A n"a"a"a"a” “__."..“ "__.".. ; =
XK x L
o ERERZRERRTREE
X KRR KRR x
HH._“H“:H .xnnanaa:nanaa“aan“n" ..__."..“ “__.“x” Hu "
L R R R R "R ®
O R E X R -
X R R R REE R ¥
a“ann“a” xanan:aaaananaanﬂaa e *
ol
® ®
"R

. . ]
e ey
X, n_X X KRN XX R NERRENRE
EREERXEXEXEREXERERESREZERTE
I"l“l“! HII“HHH HHH“lﬂlll"ﬂ“ﬂ“l“ﬂ“ﬂ“l“lﬂlﬂ
E XA g o s L

X AAAAAAAAANA

»

e

5
'I

|

|

:l Al

lﬂ A
by ey

O dr ko ko ok k& kA A e de de o dp o dpodp iy i g |
’ DN O R N R A s ) EEREX Xy
! L N I N T T ) L L)

"
2

n
A
a
A
A

Y

x
X AR ENERERRERTIREIRI .
RXXXREEERINER x
kKR Illllﬂllﬂﬂﬂlﬂﬂllﬂﬂﬂlﬂ Ill AREEREERERERERENERERERER ERKER
x
x

g .
nlanaan naanllnaanlaﬂv. . l"__.naa xR R K

X XEREZXEEX X
KR Hlﬂllllﬂlﬂllﬂﬂl!

| ERKREER}M . e e

3 ]

i AR e R T

E_R IHIIIH b . HIHIIIHIIIHIIIIII IIHIHHIIHHHHHH L

ERE_JE_EN E_REJE R RN

KR H“HHIHH“? HH“IIHIHH e i
R ]

l

o,
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
H-l
Al
Al
Al
Al
Al
A
Al
Al
X,
Al
Al
A
Al
H:l Al_A_A
- |
A
A
A
A
A

E

.__"_u.

e
e HHHHII
R R
KX X H”HHHHHHHIIIHH.HH.HPHH
XX

L
|
i
-
]
Al
Al
Al
Al
Al
Al
A
M_A
A
A A
I:H
l-?l
A A
Al
A A
Al
AN
A
A
o
A
A
l_
Al
AN A
A
Al
Al
A
|
A

"
'
M
x
N
M
y
e
M
N
N
A
N
'
R

A

:a

x

'

F ]

Y

'

|

x

|

:a
'

n
M

'

)

™

-

e

o,
Al
Al
Al
Al
Al
Al
Al
Al
Al
x
A
Al
Al
Al
Al
Al
Al
Al
Al
Al
A
Al
Al
Al
Al
A
Al
Al
Al
Al
Al
Al
Al
Al
Al
A
A
|
A
A
Al
Al
A
Al
Al
|

-
Al
Al

H-H
-I"
l_a_ Al
|
o
Al
A
|
HH'H
HHH

AN A A N A A A N A N A A A A
A
Al
Al
|
"l

A
H'H
?lll

HI-H
|

A
-l

A
Al

A
L |

A

A

Al
-H-
Al

A

A
-l

A
Al

A
M

A
A_A

A

A

A
M_A
N
X
]

-,
EE N N N
|

|
Al
A
X
A
|
|
|
A
|
A
A
AN A A A N M AN A

A
A
A
A
|
A
A
A
|
A
|
A
A
A
A
)
Al
|
Hl"
Al
.?l

M
]

i |

M

M

|

L
LA
A

|

:u:x AN
|

Al
HHIHIHH:HHH
o
Al
.
Al
.
|
.
Al
.
H:“l
IHHH-H:H:HHHHIHHIHHI
""':-llil:llll
IHHI;‘H'HII
.

Al
"?d
> Hxﬂ Al

FY

A_M
Al
A A
AN
AA
A
A_A
A
A
L |

h ]

Al

Al

g
A A A A M A AL A,
A o T W MW

o

g g a a L L
-
x

]
)
M
]
|
|
)
)
|
x
)
M
Al
|
M
M
|
il
»
M
)
)
i
|
X
-]
o
)
)
)
o
X
)
Y

ru.. i Mo xnx.xr.r.v r.”u.””rx o

; ; ALK KA KK

X SR uxxHr.”uwn”u”nunuu“uﬂrxuxrurv..
o o i S i X,
M L A o o P A e o,

A

E |

Ml
H-H!H

Ml

Al A
A

Ml

|

Al

Ml

|

|

Ml

|

Al

A

Ml

A

A

|

Al

Ml

|

Ml

>
.l!uﬂrﬂxﬂ A

FY

A A
A A
N
IHH"HHIH
M_A_A
A_A
AA
£
)

F F
T REXETRERERENESERE HHHHIIHIIIIII IIIIHHHHHHHHHHHHHHH.IH
etsmeisttatitns et ettt ot oY
ll ll"l“ﬂ"l“ﬂ“ﬁﬂ! E i .H”H .HHH v
- e e

-

X,

H Y

-

-
-
F
‘2

!

T
x
o)

E |
- |
?l?dH?ﬂ?dHHHHHIHHHHHHHHHHIIHIHIIH
E |
A
ol
Al
E |
E |
Al
)
)

F N
o A
|
Al
A
A
A
M_A
Al
A
Ml Al
|
E |
Ml Al
FY
E |

F
A
)

)
XX
AT XX

e

o

o
I R R
R R

]
Al
Al
o
Al
Al
A
A_A
?l-lnl
-
|
N
SN N N B
.

-]
Mo K
>
FY

N
Ml
)

A
x
EERXEXNX A
A
A
A
A

Al
|
Al
XA
Al
Al
F
‘2

l"l"l"l
N i
x H"l"l“i l"l lﬂﬂ"ﬂ“ﬂl e
n IIIHHIH HHH x HIIIHI
Iﬂlﬂlﬂﬂ IHH | HHI x
HIHIIII x K K IIHIIH
HHIIHHHHHHHI
xx X X

KKK

HHH“H“ “ XK
] ] XX K M
.I.U.HHH HHIHHHHI

|l R R xR xR
e N A A A AN
& na“a“anx“nuxnxﬂananl = uaHxHx o AN .r.”r. gy
X PP e P P

"

]

L |
Hﬂxﬂ
-
A
Al
|
Al
Al
E |
o
a
-]
-
-
)
o
-
)
-

Ml
|
A
A
Ml
A
A
|
A
FY

E |
E |
)
E |

X
)
)
)
|
|
|
|
2
4
Y

Al
o
F
)
)

X X
HHP
"

o,
A
M
M

X X o
. A A
o

A
A A
A
A
E
)

|

|

A_A_A

Al
Hil?lilil'll?l

Al

H-?ll-l?ll

A A

X

)

)

o

k.

EXERNEXXTAE XXX XN HH
R R k *x
e e ettt
XX ERE E

e

LA A A A AN N A N A A A A A KA K AN A
aCn

|
X,
oA A A N N A A A A KRN KK KN
Al
X,
X
A
A

A
H
F
)

o -
F ] - -
g NN
x KT ITEXTXEELEXEXEEIREAAALESN
e_ H.Il Jﬂﬂ.ﬂlﬂlﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂl o
i n

b, |
Al
L |
Ml
A
I"H
A A A
A
Al
A
A
Al
|
AN

o Al

»
L
x
w
x
w
x
.r.l

o
al A
A
Al
oo A AN

b |

»

-

.
Al_Al
Al_
Al
Al_

H-HH

X,

|
-HHI"HHII

X,
Al
M
l_p_Al
Al_

A

|
™

L

o nHnHonHon“xxnnnxnxxnn”nunv
x I I i
R I I I I
x

|
|
Mo A A A AN MM

e A e e R A A AL A AR A
N N A i
TP P P P B R R e e e P e B
i
ol o Ko ol

F"Hx?l" Al
oo A X

L
H

!
%
)
-



L4
*

oy
X
Pl
.E
*

"
EX XL XX XEXE
lﬂ"ﬂﬂ"ﬂﬂ"ﬂﬂlﬂlﬂlﬂ .
P
FJ
g

A M MM AN
HIH:I:HHI:HIII & i
MM AE A

KT,
oo AL RN
A e e e

.-.
:.4
._,..___.... .........kr...v_xnv_r.xaxx “.-.._—
l..rt...l.l.}.l.lll.l.?##.r.rl.... 5 & * HHHH!HHHHRHH!HHHHHH .-..1.-_
R R ",
E RN ) o
T T A N o N
comdr i A dp ok ode & A B
N =
wd b d b ooy e o
ndr b hod Ak
. i b Mrodr b o
b oa b bl & g
- Jodr o dr dr b 4
- e e
v by .-.T.r.r.rt.r.v.r.._.........r.-..
l..rb..r.r.TT.r.-.l

US PP13,384 P3

X

4-"1.-* ]

L)
*_h
I
L.
o
o

nv_”n”nmn“nmxﬂ

g A A, i

AN i

rn”x”nwr. H .u_”r.”n”x”x”r.”x” o

A X R e e A e e e e A A ¥
P o e R R R e R e R e R R

" o A

N N N

. .

o
i i

A

|

x

|

o

F

i i
X
oM
|
|
)
XN
o
i

o

i

S

ettt
il.h. HHHHu_“HHHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂﬂ.ﬂﬂﬂﬂﬂlﬂ F i H”H”H”H”H”H”H”v “H”v”. o
MM M XN M N N KN NN N NN

-
M EEREMNEREREERENNE X X
M X R X XXX XXX NEEENEREXESRX x AJE M N N MM N M N A
K
x

o

)
L

)

)
i
AL
A
A m

M
|
2
i)
)

>
= I

I-I-I-llﬂhl |
Al
1)
H
F
Al

K AKX M XXX KXEXENXNMNNEXENNENX N
.-.' !I”H”H“H”H”HHH”!“H”HHH”HHHHH”H”HHH“H”H”H”HH H “ H ” ” H HH”HHHHH“H”H”!”H”H”!“U”
. . E M REXXXEXEXENENNEXERENERENEXESEX i i
K L, b R N
. A X XENXEXERENMNXENXENEXR N x 3 E A i A AN
. . o J J
x KK IIH ) ; .-.l.....l. o l..-_ HHllHHHlHHHHHlHlHHHHHun.ﬂ!!!ﬂunﬁ!.!ﬂﬂﬂ!ﬂﬂ!ﬂﬂ!ﬂﬂﬂ IHI ot HHHHHHHHHHHHHHHHFHHH’.HFFH.HH.HHHHF oA
[ X
H HHHHH HHHHHHHHHHHHHHHHHH o

eI eI e AR At A At A At A e R A A A "
PP PR N PR KA

b
E |
A

A oA
A

=

Al

HJ

A
e
L

A

A
I"l
A_A

A

|

Al

x

Al

FY

Al
Al
Al
A
.
Al
Al
LA K A A N K KK
N

| . " IIIHIIIIIHHHHHHHHHHu..HH.Hu..H!HHHHHHHPHHHHHHHHHHHHHH XX

. A J
e IIHIHHHHIIIHHHHH..ﬂHHHHH..-._Hu..Hﬂ.ﬂﬂﬂx.ﬂurxxﬂﬂﬂﬂﬂﬂﬂﬂ.ﬂﬂxﬂlﬂ E

EE XX KX X XX NN NNNMNALEMNSEENNESXNX

A
A
A
Al
A
Ml
]
A
H
F
-
H
FY
-
H
F
M
H
]
Al
H
]
-
Ml
Al
-
Ml
Al
"HH
Y
H
F

H
HHIHHHHHHFHHHHHHHHHHF
.HHHH!HH!.H HH!!
MK HHHH! E_R HHHHHHHHHHHHHHH .H.HH E. HHHHHHH.H

HIIIIIHHHHHHHlHHHHHHu._HHHHlH.HHHHHH.HPHHHHHHHHHHHHHHI x ” ” “ ” H” -
HHHH!IHHH!HHHHHH.HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
WX XX JE AN N MM NN XN NN KN M NN NN N RN NN NN

R EREXXXENNLXENKMNMMNNMELNENNNENNKTX o e

M

H
HH"HH
Al
e
’l
H
x
o
H
x
W
H
FY

X X o i
!

Al
Ml
Al
-
Ml
Al
»
Ml
)
Al
E
F
Al
Ml
Al
M
E
]
Al
!
Al
Al
H

x
A
H
x
Al
A
"HH
.
H
K
X
H
x
.
H
FY

A
X

o
x
M
*
L
.
X
)
2
]
)
X
)

|
H"l
A
A
|
H!
M
|
Al
Ml
|
Al
E |
|
Al
FY

-
M
E
Al
A
E
-
X
H
|
Al
Ml
Al
A
Ml
Al
X
|
Ml
Al
|

E
HH“HIIIHHIHHHHHHHHHHHHPHHHHHHHHH
K
X
X,

Al
l-l
Al
Al
ot
-I
Al
Al
Al
Al
-]
Al
Al
|
Al
Al
Al
F
F
E
Al
Al
E
Al
]
Al
E |
]
Al
Al
M
M
M
N
Ml A
A A
Al

A
|
|
A
A
|
A
|
Ml
A
|
-]
A
)
|
F
|
]
o)
]
|
F
|
|
A
|
|
A
|
|
A
A

EXEXEELEREXERXEXERENNEEENEEREELXEELXELEN

A
F |
A X
A
A
|
H
F
Ml
Al
o
i,
FY
|
F
F
E |
M
H
E
~
F
M
]
H
Al
Al
Al
Al
H
Ml
EY
F
k.
Y

A XXX XN NN RN NN

X R X XERENEEMNEMNNMNNNNNMNEXEMNTERX
EAXLEXEREXEIENRESNELEELNLEELERENEALELLEXLEXE

XN E K R XM NN M KA R AN M N N RN N M M
X AEXEXERERELRESREERSRENXENMNENNEREXERENXEXLNEN

L

“““““l“I“H“I“I“I“H“H“H"H“H“H”H“H”H”HHHHH“H“H“H“HHHHH“HHI oM X H!H E HHHHHHHHIHHHIHHHHHHHHH
H_X MM R MR N R N XN A N M RN MM AN RN NN NN N
e HIHHHIHHIIIIHIHH..ﬂ'“HHHHHHHHHﬂﬂﬂﬂﬂﬂxﬂﬂxﬂﬂxﬂﬂﬂ.ﬂﬂﬂﬂﬂﬂl AN .HHH o,
R

e
|

P,
)

EE |
E |
|

e
|

o
oA
A

e
|

L

M

A

|

M
LA

L P L LA

A MM
o

A
A :ux:"x":u
g

L

x"'x

P

G

X

A

P

XX

A

A

A

P

x;:r

>

Al o o A N MM N MM
|
E N N B

k AN

k H“IHH“H“H“H"H”!“H“HHH“H“I“I“H”H”!”

PP O P A AN M N N XN M NN RN
AN K KR EMNNEREREEX XN M

MM N .HEH . Hu.”HHHHHHHHIHHHHHHHIHHIIIHHFHPHHEH

X
X XX XN
A i
XXEXRERERXTREXXIERXXRERXRX
EREXXRERRERERRERERRERR
FEXXrREXXTEXXXTEER R
RN XK R
I XA R IR XA XEREXR X EXX
L R KRR R R
* X 4k k ERREEIEREXRXIEXRERRZ
e R N EEREXRERRERERRERERX

' . xS
i ALt ; Ry
.\.r.-..r!......l.-..-.l......r.........-......__ - ] i HIIIHIIIHHHH
b b A B A i iy e . .
.._.... A A, .1......_...| r
P S S I R i
P S R S S T i R )

A A
A
Al
oA A
Al
o
Al

Ml
1)

|

|

|

A

A

|

A

|

|

|

|
H-'
"IIIHHHI
Al

A
:ﬂl
-?dl
|

Al
Al
Al
M
E |
o

A

Al
Al
Al
x
Al
Al
Al
Al
EY

A

A

Ml

Ml

HKH
E I

)

E N

Al
Al
E
i!"
-
Al
)
Al
Al
o

|
-
I-?l?l"
A
-
A
Al
A
Ml
~:
?l?d?l"
Al
M
E | H
M Al
| Al
Ml
Al
M
-]
Al
Al
Ml
]
)
H

Al A A
)

.
A XX RXXEXREDXSENSIEZIERREXNN KX N X
XA AEXEERSEREEXEXEXELERENEEXEERESXESEMNENX k
L I"l ] I"l"l“l"H“l"H"HHH“H“H“H“HHHHH”H“H“I“HHHHH“H“HHH“ o™ e Hﬂﬂﬂxﬂﬂxﬂﬂlﬂﬂﬂﬂﬂﬂ
EEEXRERELIEREIEREESTELXLTIRELAALAES XX XX EEXX XX XX
llﬂlllllllﬂlﬂlﬂﬂﬂﬂl ] HIIIIIIHIIIIIHHHEHIHHHH

Sheet 4 of 4

XERELEXXENERELRE
AN ERXEEERXEE
] Hﬂﬂﬂlﬂlﬂlﬂﬂﬂﬂﬂﬂﬂlﬂﬂ

x.

M
M
M
M
A
M
M
M
|
?l-i‘
M
|
AN
A A
AA N AN A
x
>
-
x
|

AAAAAAAAAAAAMNA
M
F
o,
Fd
‘2
A
P,
‘2
A
M
M

.
F'EH

A_A
Al
xﬂ
|
2
F
Al
F
Al
Al

ST e e
. h-.r.-...r-...i l...1I.-.l.....-1..1..1....l1
B e e
1.._.kkk~a...hq...4.......rﬂ...t"r..
e  a h de d i .-..-..-......_..l.- .._.....Ilr
L .._.-.t.r.q.r.._.-........t.-_.-..-..-.l......_ W :.-_ '

TR e e R

Al
x?!
| l_al
- |
Al_al
M
HHHHHHH:HHHHP
HHHKH
E |

|
M A
-
-
N
!?E
]

|

-
M
|
Al
H
>,
Al

F Y
)

A X A

L

|

XN

L

e

AN

e

i

"
r ¥
[
L ]
)
X
x
e
)
|
X
»
|
i

1]
.
x
¥
)
|
*
|
|
!
X
o

n..__.Ia__.an__.n“___"n“a"__."nHnHﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂ;ﬂ:ﬂ:ﬂﬂﬂﬂﬂﬂﬂﬂ x”n N
xR E xR R e e e e e ;
nn"__."n"a"__.H.."aH__.HxHﬂﬂ:ﬂ:ﬂ:ﬂlﬂﬂﬂﬂﬂ:ﬂ:ﬂ:ﬂﬂﬂﬁ XA x”x“nxxnxxxn o n._“

E R R R R X xR R R R R R R X ke a x a mxm A A aaa e
i A

N

J EEERRERREEZIRERZTREST X I N

s SEREN i i

e e e e e e . R . . s ] AR XXX XRER TR AT HHH I I
.

x

x

i)
)
)
A
P AL
R
x. -]

x
H_HF'

'
1
bb[*
N
L
Al
LA
AN M
A
|
)
N
X
.
o
i)
A

N

-

b ]
x?l?d
]
|

o

.
X
wX
F ik
'rl.
4
Al
Ml
Al
Ml
x
™

TP, X
. .-..... g g e .-..-_

r

LR R A
A

|

|

A

N

|

A

o

|

o

|

)

.

|

|

X

X

|

.

X

A

X

X

LA
i
|

A
X
LA

M A
LN

Ml
A
H
|
Al
H
FY

Al
Al
|
F
Al
EY
E
.
i

Al
A
Al
a
E |
Al
L)

i

M,
A
L

»at
i
o

Al
Ml
|
Al
EY
>
L ]

)
A
|
)
A
|
ot
vr:a-#l-
AL

R R TRt s
o LY ; I R . ; | ; S R BN ; ".."a":HHHHH..":HH“:“:HH”HHHHHHH ) nnx xHx ] nnnnanxnrﬂrﬂxmxjxwxnn“
I

nl__.Ia__.a..lﬂﬂﬂﬂ:ﬂﬂﬂﬂ?ﬂﬂ#ﬂﬂﬂﬂﬂﬂﬂﬂﬂn o) ..Hnanﬂn ) xxaxxmxnuxxmxjurvﬂxa

Ol
A ]

KRR R
R A X

X
)
N
A
i |
|
2
»aty
Eals
Pt

1-:-
N N N )

¥

-
b
Al
A M N
Al
Al
-]
Al

E |
Ml
|
Al
Ml
FY
L

Al
F |
A

i

Al
_A
)

]
&

o
A

i

LA

)
P

BN KX X

A,
¥
*

-
|
ll_..l
’1.-
?!x'?'!
H"H
H"l
I-I
I-l
I-l
I-I
I-H
Ml
L
.H"H'Hl. X

A
- ;
< - ] k B & & i &
- r P L s NN NN
r b i homon
o L F b e e L R
X e kRN e e R L N NI T
o a W b de d ar e i e i g ik e e e e e Ak kA drdr
& 4 b roa h om o k ok g d o dod XN dr g b i b e Jr o & oa dr & Jr & O Jdr Jp oy
4 .._.r.._.ri.r.._.....__....i.....-........_.-...r.r.r.........-..........-..-. b dr b 2 w ko= J oam M A Jp Jr Jdp Jp

|
-

Dec. 17, 2002

"
XA M
o e
e
LR
2w

i i

EY
.
ety

A KN KN
EY
F

FEHH
e,

)
Hd

L
]

)
)

£

A
o
X, X,
axx”r.xxﬂx
L
)

E
[ R N N NN
IH"I B I”HII“I H"I o, H”
o lﬂlﬂl " IHI e IHI ]
|

M
I, |
MM
M
i)
i)

A
.HH
E
B

EY

F
u

|
i |
i
2
e e
) ]
aanaaanaﬂxunua’xﬁr
x
| o
AL
L

“x n“ i e xE x
KA R

M
K
]
X,
.

L
]
o
-]

ax”r..r..x.
N PN NN
2 2

WX K
X ]
)

|
|
n
a
i i i
o
i
iy I, I
A !
XN

)

AL

A_A
P
EY
P
EY

M
AL A A A N N AN A A A A AN K N
2

AN

Al
Y
FY
IHHHHHHHHFHEHHHH

o,
X

i |
i

X N

X

i

XN

X

X

A

X

XX

i)

o e o e e

i

x
.
o
X

i i, i

)

o
-]

AN A
x
P

MM A A A A KN
EY

]
x
.
.
.

R
=
L

TR
X
L]

A,

R K XK KK E NN N

Ml
Ml
Ml
A_M A
)

HHHHI H
HHIHHHHHHHH!HHHHIHH
N T HIIHHIIHHHHI
Hllﬂlﬂlﬂlllﬂlﬂxﬂﬂlﬂl

I, x,
]
X

N
A

.FHH.!HHHHII XX KK X I“H K
X X XK
x
]
X EAREREREX

o
H"?ll
H:?ll?l
I"?lll'
H'HHHHHHH
A

¥ BN
L) 1-:4 *4-:4:#:4-
5 X K &
Tt a-
A
e

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

