a2 United States Plant Patent

Smith

USO0PP12204P2

US PP12,204 P2
Nov. 13, 2001

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

(54) MAGNOLIA VIRGINIANA NAMED ‘MATTIE

MAE SMITH’
(75) Inventor: John Allen Smith, Chunchula, AL (US)
(73) Assignee: Hines Nurseries, Inc., Irvine, CA (US)

Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.

Notice:

(%)

(21) Appl. No.: 09/358,573

(22) Filed: Jul. 12, 1999

(51) Int. CL7 o, AO01H 5/00
(52) US.Cli o, Plt./223
(58) Field of Search ...........cccoooviiiiiil PIt./223

References Cited

(56)
U.S. PATENT DOCUMENTS
PP 11,029 *

8/1999 Sallin Plt./223

* cited by examiner

Primary Fxaminer—Bruce R. Campbell

Assistant Examiner—Wendy C Baker
(74) Attorney, Agent, or Firm—Christie, Parker & Hale,

LLP

(57) ABSTRACT

A new and distinct plant variety of Magnolia virginiana var.
australis characterized by 1ts distinctive variegated foliage.

2 Drawing Sheets

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of Magnolia virginiana var. australis and was discovered as
a seedling variant 1n a cultivated areca of a nursery located
near Chunchulla, Ala., by the originator, Mr. John Allen
Smith. The plant was discovered 1 1995 and grown near
Chunchulla, Ala. since the discovery. The varietal denomi-
nation of the new variety 1s ‘Mattie Mae Smith’.

The genus Magnolia 1s included 1n the family Magnoli-
aceac that comprises about 12 genera of deciduous and
evergreen trees and shrubs, native mostly to temperate
regions of the Northern Hemisphere, extending into the
Americas and Asiatic tropics. The genus Magnolia, com-
prising 85 or more species, 1s widespread 1n Asia from the
Himalayas to Japan and in America from eastern North
America to Central America and Venezuela. Magnolia
includes many highly ornamental trees and shrubs prized by
cgardeners 1n temperature to tropical zones. Magnolia vir-
gintana 1s an abundant shrub or tree 1n eastern North
America from Massachusetts to Florida, especially along the
coast. The southern race of Magnolia virginiana 1s desig-
nated var. australis primarily on the basis of the evergreen

character of 1ts foliage. It 1s abundant from Georgia south to
Florida and Alabama.

SUMMARY OF THE INVENTION

The cultivar 1s a chance seedling resulting from a collec-
tion of fruits obtained from a wild tree thought to have been
crowing 1n or near Alachua County, Fla. This location 1s near
30 degrees north latitude and 1s in USDA plant hardiness
zone 8b. This zone has a mean annual minimum temperature
for the period of record of 15° F. to 20° F. (-9.5° C. to —6.6°
C.).

The natural Magnolia virginiana 1s a tall evergreen, more
or less upright tree, reaching 30 meters tall and 1 meter in
diameter 1n undisturbed natural stands. The species habitat 1s
swamps, bogs, bays, wet ravines and wet flatlands within its
range, extending from approximately mid-Alabama, mid-
Georgia and mid-South Carolina in the north to lower
peninsular Florida in the south.
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Below 1s a detailed description of the new selection of
Magnolia virginiana, ‘Mattie Mae Smith’:

Mature leaves are prominently variegated, waxy, shiny
above, with contrasting deep green tissue, color 139A, and
pale yellow to olive-green tissue, color 144A. Mature leaves

arc leathery, with petioles up to 3 cm long, oblong lanceolate
to ovate lanceolate.

Asexual reproduction of the new variety by stem cutting
performed near Chunchulla, Ala., has confirmed that the
distinctive characteristics of the new variety are stable and
transmitted to succeeding generations.

COMPARISON WITH PARENTS

‘Mattie Mae Smith’ 1s distinguished from 1ts parents and
all other varieties of Magrnolia virginiana var. australts of
which I am aware by the distinctive variegation of its
foliage.

DESCRIPTTION OF ILLUSTRATTONS

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

FIG. 1 1illustrates a 3-year-old specimen of the new
variety.

FIG. 2 1llustrates the distinctive variegated foliage of the
new variety.

FIG. 3 1s a close-up of a leaf.

DETAILED DESCRIPITION OF THE NEW
VARIETY

Magnolia virginiana var. australis ‘Mattie Mae Smith’
has not been observed under all possible environmental,
cultural, and light conditions. The following observations
and descriptions are of 3 year-old plants grown 1n Mobile
County, Ala., and 1n other locations as noted. Phenotypic
expression may vary with light intensity, cultural, and envi-
ronmental conditions. In this description, color references
are to The Royal Horticultural Society Colour Chart (1995)
and terminology used 1n the color descriptions herein refers
to plate numbers 1n this color chart.
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Classification:

Botanical. —Magnolia virginiana var. australis ‘Mattie
Mae Smith’.

Parentage.—Chance seedling of Magnolia virginiana
var. australis.

Propagation.—By vegetative cuttings.

Plant:

Size—Approximately 8 ft high and 4 ft wide (5-year-
old specimen; size at maturity not yet known).

Branching —Alternate; 3 or occasionally more twigs
clustered 1n a false whorl at the ends of branches.

Branch texture—Ends of young twigs silvery, silky
pubescent, quickly maturing to shiny, perfectly
smooth texture.

Habit—Upright, single-trunked tree when young,
twice as tall as wide; mature habit not yet observed.

Leaf shape.—Oblong-lanceolate to ovate-lanceolate;
acute bases; narrow, rounded tips.

Leaf margin.—Entire.

Leaf texture/substance.—Waxy, leathery.

Leaf variegation.—Variegated 1n the form of wrregular,
asymmetrical central blotches, varying greatly from
leaf to leaf, but typically running nearly the full
length of the leaf, starting at the midrib but usually
not reaching the leaf margin; the background color 1s
dark green; variegation i1s light olive green; the
variegation covers approximately 50% of the leat
surface.

The following Color Readings are of 5-year-old speci-
mens 1n Vacaville, Calif., May 2001.

Young leaves:
Upper side—Backeround color near Green Group
139A; marginal variegation near Yellow-Green

Group 144C.
Under side.—Near Greyed-Green Group 193B.
Mature leaves:
Upper side—Background color near Green Group
139A; marginal variegation near Yellow-Green
Group 151C.
Under side.—Dull silvery-gray, near Greyed-Green
Group 192B.
Petioles: Up to 3 cm 1n length
Internodes: Highly variable in young plants depending on
culture, ranging from 1 c¢cm to 15 ¢cm m young plants
observed to date; internode length on mature plants not
yet observed.
Leaf size: Between 13 and 15 cm long and 4 to 5 cm wide
at their broadest points.

The following Color Readings are of 5-year-old speci-
mens 1n Lewisberry, Pa., April 2001.

Bark: (Oldest specimens are only 6-years old, so no obser-
vations have yet been made; color and texture of more
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mature specimens 1s not expected to differ significantly
from smooth, gray-colored bark of species.)

lexture —Smooth.

Color.—1** & 2"¢ year stems: From near Yellow-Green
Group 146B to near Yellow-Green Group 151B,
depending on exposure to sun. 3’ year and older
orowth: Near Greyed-Green Group 197B.

Lenticels.—A few scattered lenticels observed on older
branches; oval shaped, two-lobed, with horizontal
orientation; about 1 mm wide, occasionally larger.

Hardiness —USDA Zone 5 to 9 (=20 F. to -10° F.).

Disease/pests.—No susceptibility to diseases/pests
noted; no resistance to diseases/pests noted beyound
resistance typical of the species.

The following Color Readings are of 5-year-old speci-
mens 1n Vacaville, Calif., May 2001.

Intloresence:

Bloom period.—Late April / Early May for approxi-
mately 4 weeks (for specimens in Vacaville, Calif.

Flower form.—QOvate 1n bud, usually with about 9 or 10
petals, becoming nearly globose and finally salvi-
form as the flower ages.

Flower arrangement —Solitary, at the terminals of the
previous year’s twigs.

Flower size.—In bud just at anthesis, 4.0 cm to 4.5 cm
long and 2.0 to 2.5 cm wide; at maturity, about 3.0
cm to 4.0 cm long and 7.0 to 8.0 cm wide just betfore
the tepals are lost.

Shape of infloresence.—Solitary tlowers only.

Frangrance —Light to intense, sweet, with strong lem-
ony and slight medicinal scents predominating.

Lastingness of individual blooms.—About 3 to 5 days,
depending on temperature.

lepals.—Number: About 3. Shape: Pointed oval, trun-
cate at base. Size: Between about 4.0 cm to 4.5 cm
long. Margin: Entire. Curvature: Shightly cupped.
Arrangement: Whorled. Color: Ranging from
Yellow-Green Group 150A to 150D.

Reproductive Organs:

Androecium.—Stamens: Number: About 85 per flower.
Anther: Shape: Curved. Size: About 8 mm long,
about 1 mm wide. Color: Near Yellow Group 4B at
anthesis. Filament: Color: Near Yellow Group 4B at
anthesis. Pollen Amount: Not measured. Pollen
color: White. Gynoecium. Pistil Length: Between 2

mm to 3 mm. Stigma Color: Near White. Style
Color: Near Yellow-Green Group 144A. Ovary

Color: Near Yellow-Green Group 144B. Fruit/Seed:
None yet observed.
I claim:
1. A new and distinct plant of Magnolia virginiana var.
australis of the variety substantially as shown and described.

¥ # ¥ ¥ #



US PP12,204 P2

Sheet 1 of 2

Nov. 13, 2001

U.S. Patent

. . [ F I« s« « 1 s« « 1t rFr 1 & m r r 1. r 1 1. r n & n h bk sk h ik i
. - L L N L i N N A o iy i, o +* * s e - - -
”x”:”xHxHxHnHxHxHﬂﬂﬁﬂtﬂﬂﬂﬁﬂ#ﬂﬂﬂﬁﬂ:ﬂﬂﬂﬁﬂ# “xHxHxHxHxHaHxH..HxHxHxHxHxH..HxHxHx“x”x”x”xnx”x”x”an”xux”xn ” HxHxHxHx”x”x”x”x”xHx”x”r.”x”xHx”x”x”xHx“x”x”n”xwv.rn”v.rﬂ”vﬂv !v.v.:.v.v.x”.v.
FE o A A A A A a
F AN O 0 I A A o, A Y
A A A A e FOE T e A A e !
N A A A A A A A AL AR AR A O I O A A A A L
FOE A A A XN K R e o A e R EAE A A Y
F A A O I A A F A A A A e
A P A, A
FE A EONE B S A A A A S A o o
A o, A EOR AV U A A A, A A A A A
N A AR A A AL AL A A A O U O A A ol i
o o AR A A R e e e R FON A F A Al A A A A ’
F X VN U A A A A A A e o /
A O A A A A
I A ’ ’ O 0 O, A S A A ol A A A i . i A
FYE A A EO T A A o
O o U 0 A A o A S
FOE I A o PO A A o A A A A
E O, EE A A N 0 O A A A Al A
O A o A A A F
I A A I O, A FE A N 0 O 0 O O F S A !
E Y I A A E N A, T U FOE ol F R A
A A 0 A B 0, U WA A A AR A A A A A A A
FOE A A A ol A o oK Al
A A I FE A O I EE A A A
o o A AR AR A A R A A R A A AL
N 0 A A FE o 0 0 0 O A I A ol I i
T EYRE T T e o e FOAE A
N S A A A A Al A
L o A EXAE U i A
L N F O N O U I A e EO A
L A A FE o
o 0 ’ FE A 0 0 A 0 A S S A A A S i A o
L FO U EVE A A
ol N A 0 0 A O A A A A o
o FYE A FYNE Il
Lo R U N I O U A A A
L A A A A
o U 0, A A 0 0 A, U B 0 A A S A o A o A
L A A A A
ol A, A A O A A O A o i
L A A A
L U R R N 0 A A A A o
L A A A A i
N I 0 A 0 N N A O A o
L A A o
ol A A A N N I o
L XN R
N A O N N I A
L A A A
o O A 0 N B O O, I A o
LT T
Lol N A A A O A o
L A
L U I A N B I A A
L A A U o
o, A O A A o A
L N T >
ERRERRRERAR LR AR AN AR EERXTRERERERRER EREARRERREXRERT AR TR XA AR AN A A A A AN ol
L L XA A >
= o O N o B oy Y
. L L A !
Lo O A A Lo A oK A
u T L O >
n EREER AR XA XA ERERRE R ERERER KRR ERREREREXRTAR TR AR AR KA AN / AW A
L N " " o 0 ol o g i
n N L T I xR K KK XA K o
R R R A A KRR L XA A AN A oy A
o I ElE XK K AN A
L Lo O X K Ui
ERERA AR AR TR EEERRREXRTALREARTAR AKX XA A KA FOE ol WA A A
) R R R R X R e R R R K e K FAE A A A
R R R R RO R R R e R R R e e R e kX EVE A A F
KRR AR KR KK L o A A A
) N F O Fg
R R R R R R R R R R L FE A x N
REEEREEXARTIREEERERERE RERERERZRRXRXARTXRLXX XA A A A A A A A AL A XA A
R R R R R R L XK A K A A e e e e 2N
RRERZERRE R R R R R R R R e e R A E O A
E R KRR o FoE A
ol o F O A
"R L AR A A A
K ERRERRRERXEXXLLE LR TR R AR A AR A A AR A AR AR A A
] R R R X R R R O A
R R R R e R R X R X VR A A
o o A
o I
Lo N P e g e ae e e o g e
EERRRERERARZERERKEER XX O A O
R R R R R R R i o A A KK
RERRERRER R X EREEER R 0 N T I A A o
L N A
o ol 0, O A A A ol A
R R E R R " o A o
ERREERERR o 0 A U A i
R R R R o
EREER R R R A e
KRR L U
R E R R o 0, 0 S A i A i
"R Lo
o A A o
o A
L 0 O A,
Lo
0 A 0 A O O A A ol
o TV Ve
o A A A O, 0
o
0 O A, 0 0
o
ol 0 0 O 0 A A
L
R R o U O O O O
"R R o
) U N I
R R R o
) 0 A A
"R oV
K ERRER R E AR AR A A KA A A A A A A A A : W
" "a"lan__.l....an__.a..laann..__.an"nH__.Ha“n”__.Ha”nHnHn“xHxHxHaHxHaHxHnuxnnnxnnnnmnwnnnmnﬂnnr HMHH“MHMHH”E”
0 O, O A A o
T T e A
o U U
o A A i
N A o
L A A
o A A
VA Al
B R R KR KR AR A A KA R A A A AN AR AN
A Al
I A A e
R R R R R A K KA A A A KA A AR A A A A
R R I
® LT A
Lo
ol A
A
L
L A A A A
L VA Al
B E R R AR AR KA AN A A AR A A A A
o i
L A A A A
o U ol A
L
L
o o
o A
x EO A,
x Ol
F O, I
EV Vi A
o A !
T A >
A S X
R A A A A A A A AL >
o A o
U ol
o
FORE T I A o
I KKK
XA R AR AR A A AL AL AL A
ol I
I o
i o
ol I
Tl A
R AR A KA AR R A A AR A e e A
I A A
Ve Y
L 0 I oW A
o A
o N A A A o
- A A
. o A
P RRE R R R R xR A KR A K e Y
e ol A
Pl o A e Y
ol al N O
Pl el L
el o A
Pl A
- o
'y o
) 0
F I T B B o b & L
4H.4H&H..H;H#H&H;H&...&H...H&H&Hﬁ o At h...,_......_.H.,_.H._q”._._.__..-_ - -__-__-_“n - ......”.rH...H...“._._H...____ n n“n“nHn“aHnHxnxnnnxnxuxﬂnnxnxun”xnxm
L Al N N 2 R i, & e T N
W A e e o N ) e T e e o
. N o ;
”.._.H...”...H.q”...”.q”...”...”...”...”...”...”..r ! u.ﬂv.ﬂv.nxxxran o .......H.r”.r....r”...”_q”....q.___ " ._-n"lnns..._ PSS a___HxHaHx”xHxqux”x”x”n”x”n”x”an”vﬂ
N * Pl WY A T I
A ) 3 o » N
P o R K KA ALK K » A I KA R e
L A N $xllnlnxxr.xnnx > O I I
el N R KR AR A A AR A A AL
o L  a aal aaa ww d ’ e U I i
AN NN N NAEN NN a5 0 N : N N
i e o T e e T T e I / A i
o L e W A K A R R N e ’ o A
i i T e i T e i Y i T A A ) e e e A NN
P A sl XA L . A ey XN A KA
e T o T T e o T x : i e i e e T WW R W e ’ L
P e C a0 Pt a3 : / A d / e
e a M L A A N T i A ; D Caa A A > o
P ) e e e T e e T e T T ey . ’ : Ol
Wi o, e T e o S Sl o S Sl o S g g g ety
W T e T a o T e a T
o A
H....”...H...H...H...H...H...”...H...H...H...H...”..................r.r.r.r.._.....r.r.._........r.__.._.__._..__.r.r.r.r.r.r.........._..... N e ]
e o e e e e e e e e e e e x 0L W T T T T e
e i e i T i T T e e Ty e e e e e et T e 2 e T e e T T
F o P L R T o N N I T R T W e e e a T ¥
A N N N e R N Aol Y x w T T T T T ol
T e T e e e ey e e e e T e T e e T e T L T Ty T S aat w T T )
N N N N N N RN NN AR N e T T ; '
A N I A N N BT TN, e N el x
N N N N N NN M e 2 o Fa e e T e T o P
e e e T e e e e e e e T T e T e e e T T e T ey A N N A EYAE oy i o)
o T o T o T T e e e e e e e e e W i XA A A *
S dr dr dr dr dr dr o dedr dr dp de dp dpdrd dr b b Bk b om bde dr dr b b bbb oa ki dm xR P N N e ) Y El
e T o I o Pl O ® X
B S S S e e e R e e S e S A R R A R e T e X A A A i
._.r....._.._.r.._.r.r.....r.....-...............r.....r.r.r.r.._.............r.........r.._.....-_.-_.-_II HHH!HHU.HHHFU HHHHHHH
A A A o
o e e X
E Al N K
KA A A KA A KN
A K e L L
xxuxnx”xmxrxxxr » nx"
R
A A
g
o
x

»
) F I N )
e e

B "I"I.I‘Il

F
W I i A

L R e o e L W
drodr e h R e W e e
N R N A NN W

RN KR
R
o WAR o
T R
I

L
K

"

o W

e

AR A A A M KON MM A A
oo urxrxrnrxrxrxr.nr....
.

)
™

A A, A i A i
A A

>
'

e

X
X
¥

i
x
X
F)

¥ X

LA

[ I I I B B B E

& & & = & & & & &a =

EN N
X B X
»
)

L
AN
L FE N N N K K
L) . R R Hx”rwx”xr oo
o

AL A
3 X
e
S

»

] - ll
e

l"ll -

»

E XX XL KA NN

»
A
A
x
o

IIHHHHHHH
IHHHHH

XA A A

3
A A
oo o
2
i)

)

M
Al
Al
-
]

A
M
A
P,
o,
A
P,
F
F
e
)

»
A
A
X
.
H

IIHHHHH.HHPH

X
RO A XA A K A A K KA

o
a A

Wy

L N )
i |
i |
iy |
AN
i
A

L]
Al
Al
Al

.H. .
i HHPHF ?HPEJH?
]

M NN MM N e NN
RN N NN NN )

F)
»
Al
A
H
Al
-
H

T HHH. PHFH”H”!”H”H”!
KX X X X HHH“H”HHHHHFHP!F H
" IIHIHHHHHHHHHHHHHHHHFHFHP! Lok

N R N
M
|
|

N N N M)

ER NN RN )
A
)
!
£
)
!

»
Ml
Al
Al
Ml
Al
M
H
Al
Al

¥
»
»
Al
Al
Al
Al

IIHl:."..._.r.r.r.._..r.-...r.r.r.....r.._ L & § Jr dr Jr Jr drodr Jr Jdp Jr Jr dr dr Jr A Jp Jr Jdp Jp Jr Jdp Jp Jr 4 4
2 a
2N D g g N N

i

»
L

5
5
A
A
Ml
Al
A
Ml
Al
H
-
>
!

B oa bk dr b bk k oam de ok dr dr b e dp de drodp dp de dr de de de de de dp de de dr dr dp dr b dp dp
_-.I_.__ NN N N .........__ > .1.....r.r.r.....r.r.r.....r.....r.....r.............r.r.r.....r.............r.._.......................r...t....r...r...t....;...............................

lII"l"l“I“lHH”HHH”H“H”HHH“H”H”H“H“HPH
HlIlIlIHIIHHHﬂﬂﬂxﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂxﬂﬂxﬂﬂxﬂ

Al
Al
E |
Al
Al
E |
Al
Al
E |
Al
Al
E |
Al
-
‘e
Al

]
MHHHHHH
X X X
o
" H H HHH H:HHHHHHHHHH A r.”x”v_
x x x nﬂn o A A e A A A A A
NN N
I

Hnﬂnnnnnnnrxrr b
Hxnaaxaaxaar.xx.xr..
X
L

A I

FEFME O JF & M M N M M X

EEE M NNEERNE R

L

R W W

IIIlIlIHﬂlﬂxﬂﬂﬂﬂﬁxﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂxﬂ
A

M
A
Ml
M
A
M
M
A
M
A
P,
)

A
"
o

Al
H
?!H
o
H
Al
A
A
Al
H
x
.

H
x
.
FY
W

A
A
A
A
A
A
A
|
A
A
)
A
X
N
)
]
]
]
LA
N
)
|
A
A
N
)
A
]
k.
X
.
]

-
o
Al
Al
Al
Al
Al
Al
-
o
-
Al
o
.
-
b

|
|
Al
|
A
A
x
o
X,
x
o
-
x
.
)

HHH T HH“HHHHH”H”H”FF ]
X E X XX HHH”HHHHH”H”H”E”
XXX XX XN HHHHHHH.HPEHH!JHU

TR R KA e
R R R A e e
e ana"nunﬂxnxxx o a"u T n"n e nnnunﬂnnunnﬂu”rxr
R KRR n__.nxnu“x”x” H H “ SRR R R A o ; A ; ! ; e

. o ’ "y oo o ™ o o e

i

E |
Al

E |
Al

A
M

E |
|

E |
||

A
Ml

E |
Al

-]
Al
"?!
Al
Al
FY
~
Y
FY
FY

2
o,
F
H
Al
Al
|
Al
A
A
|
Al
Al
Al
H
|
F
L,
o,
‘2
L,
)

|
|
A
|
|
Al
-
‘e
Y
o
-]
o,
E |
E |
Al
E |
E |
Al
E |
E |
|
A
E |
Al
E |
E |
Al
E |
-]
.
o
‘e




I I R R N P N N T T T T T R T T T T - e = - .-

..
-

L Ill lﬂl"lll!l!llll
ERE X

lll"lﬂﬂ

XX A
L |
PFHH’HHHI
A
Al
A A A
A
A_A_A
A_A
A

w HHH H__.nxnxn xR AT
o e A e

N XN NN ERXRER
[ PO A A

- .PHH . HIH x

>
|
Al
Al

HHHHHHH'H"H
>
|
Al
|
|
.
|

N
;o
F A
AN N
A_A
AN A
A
A
Al
?ﬂﬂl
|
|
Al
A
A M

E
Al
H
h
M
M
M
M
AA A
A AN M

o,
XN HHHHH “
X ; . Ill

M_N

I-I

|

Ml

H"HH

N

|

-

EY

H:"

H

x

|

A

H

H

H
A

M A

MM

Ml

M_M_A

A

Al_M_M

o
LA

)

i

X
i
|
X
)
A
i
X
o, I
A
X
e
L
i i

-
R oA A A A A
A A A AR

F

A
A
Al
H
A

|
e

.
H
Al
N
Al_Al
A
A_M
A
" a'n mnn
E
|
A
£
Al
Al
Ml
H
oA A
F N

.-.
........r....._.r.......
kA A de e b O iyl
Hﬂﬂﬂﬂﬂlﬂl Mool L Iy q l.l.l.l.l.l.}.b.b..!.rb.rb.rb.rk.#b.l.l.l L
X KK E dr dr b b b b b b [

Al ?ﬂx?l A
)
|

HHH’HHHH

s

A

H’H

|

|

Ml

a -
]

-
A_M
Al

Al

X,

Al

Al
H"H'H
A_A
AN

Hxﬂ
X
AKX M
M
|
:H
T,

A
A
A
A
X,
x
X,
|
o

I
-
ax
E
H Y
I
W N XX A
™
i
k!
-,
I
)

A

F |

A N XN N N A A
Al
Al_N
Al
Al
Al
Al
Al
-
X,
Al
-

A N
HH"HH

HEHHHH
|

LA
A
A
A
A
|

h_]

x_IE
L A XX XX XX XERXX XXX XEXX
I.HH . HHHHH E HHH HHHHH xR XX
HHH HHHH. x_x H”H“HHH“H w_X X X
HHH!H Y HHHIIIHIH xE XK X
LA XXX XEXREREESRSEXNX X
* HH w_x H“H"H“l"ﬂ XXX I H”H HIH
J . HHHHHHIIH xx XX HHH HHH
A EREXEERSXESXEENXEXEMNE N
] H“l"ﬂ“l"ﬂ x X X X HIH H"H x
HHIIIIHHHHHHHHHH

oy
L]
A
ALA A N XK N AN
Al
Al
Al
A A
Al
Al
L

X
x,

Al
RHHHH-H'H.HHRIHHHHH"HHHHI

XX
M
X
Y
X
X
X
X
i
|
|

a
)
?‘!x?d
2o
E |
o
]
A A
A
M
A
]
x

"Il
a
kY
H
-
E

™
EY
o
k.
oA N NN
A
E A
AKX A -ii!!l!
A H:I!:H:F
MM A
AKX A
"Ilﬂ:ﬂ
# A
Al
F |
Hxﬂ:l
H:H'
M
A A
M_M
A
A
A_A
-I-H

H
x
k)
-
A
A
A_A
M
M
A
Ml
M
A

)
o
M
M
v
EY)
Y
2
X
:":Ixx:l
P oy o
R
)
|
n
|
)
L |
i |
)
i, |
|
|
iy, |
|

P,
o,
.,
]
F
A
M
F
A
)
A
A

M

| ?Exﬂxl!
]

oM
?!-
ot
H?l
-
HI

l:l:l

A_M
-

i

o
A
Al
A
|
]
Ml
Al

Al
x
.
X
A A

Al
M
- Al

Al

Al
|
M
_A

!
o
e
2
L
|
)
i, |
|
A
A
o
i i
A A
M
T
|

US PP12,204 P2

A A XERXEXEERNENRNXEMNEXEXELXEXEXERE

A K . XXX XK N
u._u_.ﬂ HIHIH "X H!H ] HHH x, HIHHHHHIHHH |

H

-
ik
o
M

L |
-I
AA
Al I"I
A
Al
Al
|
F
E |
| ?!-I Al
"H:
.
EY
]
.
F
M
o
Al
A
'H"

S

oA
-H Hlil!xil!xﬂ
B X & M I’H’H‘I..
o

Al
>,
A

Al
>,

HHH”H”H“H”H”H“IHII i.-.l.”
A Hll i &

A il!”ﬂ

o

E I A
. oy .-.T.r.r.rH.r........................
ML Tt NN N
Ak U b b o
i .r.ri.r.r.....r....r.r.r............
S S e i i

o EXNKTRXRENEXRX
nl“a“aHlHx”r.nxnx“an:xnxa“.ﬁvﬂnr o
A i A A A A e
A A R . nanx”a”a”n”x“x”l”a”
L
ol
NN

K_x_X
[ A
R

>
o I

|
AN
A
?ll?l
-

o

Al
L
X A
e
o
h_]
I.l "H:H;H"
II"I'HII

]
E H!R"HIH"I-HHHHF!
Al

i

]
.I"I!HH!HIKH'EHEP .
M

o

2 g T e

b b b a oa Mo b Jodr b o &
P T PO NN N LN
L e e e
R N

Sheet 2 of 2

; ; i ; |
....._.._..1.._ ox ko X .-.H.-.l""‘. "y . . : . .

....__“.r“.rn.r....r......n.r.r.q....___ L] | . iy i ¢ r
h] .....r a4 n.._..r.....r ! r

H!::
A A -I-H-H-

o A
e e
W "
PN N
W
e  x

M K X R AN XA
H’IIHHHII
-?!l?l?ll

A_A
LAY NN N A A
.

FY
|

|
R A A A NN A

KX
e e
e e T o
" . " - .._......._..r.r.._.r._.r.r.r.r.....-. HHHHHI lﬂlll:.l - Hﬂl 7 A x K K
. T S T . N NN = N N N
, . A x xR R o e e
o n
I
. . O
- . . . . . . . . . . P b e i
R A K R R A K
R A KA A KR
O )
s nxn.xnxn:nxaal"nxua

lhl

EY

o
nr ey
H"H:IHI"

Al

ok bk N b X
e n.h._.._.._.r.r.._.._.r.._.r.r.................-. I-.- ik koir
B ity Y t.r........rt.-.....-.....-..r#....._.....r...#......}.-.i

A de a d o de i dr ke b i
" .r.r.r.r.....r.._ st .r.r.r.r.........r.._......._......._.l..-.....l.-.

Nov. 13, 2001

E o
F ]
:\-:Jr:q-:lr:#*i x
X kK ¥
L
A

u B A e e T
T e T e e e ke
a et e e T e e e
P T
P R R N N
. . . . . . . . . . . . . . . . . . . . . .:l.lblbl.fb.f}..'.f.f}....}..:..:.}.b. ¥
. . [ A A e
s a . .._.__.._.__.r.r.._..r.........._.....
.-..-.........__i.r.r.r.r........

.-..-.“.r” o H.r“.r”...”...”.r”...”l.}.
-
s b ke kA ko E

X
¥

L
L
i
¥
¥

&
i

-
)
r
Lo
i
¥
X
L]

¥
"
L)
L)
L]

EE L
™
i
¥
¥

'
F
i

XX
L
F)
'rJr
r
o
L
i
Fy

a A
A
AR

A

o
AAEER

F

i

N )

ety

5

¥

¥

¥

i

XX

o
GGt

¥
*
§
[
[
r
¥
X
¥
¥
X
o
'r#
r
._4‘
L
r

]

M
L

|
»

" oAk L

R
r )
AR A e

e

-

-
L

N )
i

L ]
&

[
EaL )

e
. drdr dp e e dp ap ey ik a
“.r“.r“.... .........r.._.._.. Tl .r....r.......”.r”...”.r“.r....rl..r .r”.r ....”
e e e e e ey e e e e e
- b A
e A A N NN T TN N B AL
i
*

»

PN
»
X

F
¥
L
X

I
NN

X
X ¥
i

" * & ”.r”.r......_ .r.r.r.-. H.._ ”.........r.r.r.-...r.__ .r”.....-......... .r.....r“.._ ”.-...-..-_
PR N .r.............r......_......r .r.....r.............r gty
W e e e T e a

»

F
anr e e e e e e
L) CRE N N L) e i e
o i iy L}
*

EaE

E)
™
i

)
a
H.:..:..T.Tl.b.l.b.l.l.l.b.

i
P

.___._...___.4H.4.....4.............

X

X

F )
»

»
¥
»

o
S S
e ...4...“44.4.___.44....-.... i e
P R N R
xnxnaxxnxnx”r
i
A
-
e

i
ir
i

L )
i
*
L)

L)

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

