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Latin name of genus and species of the plant claimed:
Campanula medium.

Variety denomination: ‘PKMMO1".
BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar

of Campanula plant, botanically known as Campanula
medium, commonly known as Canterbury Bells, and herein-
after referred to by the name ‘PKMMO1".

The new Campanula, ‘PKMMO1’, is a product of a 1°
planned breeding program conducted by the inventor, Chris-
tian Hald Madsen, in Sghus, Denmark. The objective of the
breeding program 1s to develop a new Campanula cultivar
with upright, compact plant form and unique colored tflowers.

The new Campanula cultivar originated from a cross made 15
in a controlled breeding program by the mventor in 2007 1n
Sghus, Denmark. The female or seed parent 1s an unpatented
cultivar from the proprietary breeding line of Campanula
medium designated clone 1. The male or pollen parent 1s an
unpatented cultivar trom the proprietary breeding line of
Campanula medium designated clone 2. The new Campanula
‘PKMMO1” was discovered and selected by the inventor as a
single flowering plant within the progeny of the stated cross in
June of 2008 1n a controlled environment 1n Sghus, Denmark.
The inventor selected ‘PKMMO1’ on the basis of 1its upright,
compact plant habit, plant height, light purple flowers.

Asexual reproduction of the new Campanula cultivar by
terminal cuttings was first performed 1n March of 2008 in
Sahus, Denmark, and has demonstrated that the combination
of characteristics as herein disclosed for the new cultivar are
firmly fixed and retained through successive generations of 30
asexual reproduction. The new cultivar reproduces true-to-

type.

25

SUMMARY OF THE INVENTION

The following traits have been repeatedly observed and are .

determined to be the unique characteristics of ‘PKMMO1° .
These characteristics in combination distinguish ‘PKMMO1°
as a new and distinct cultivar:

See application file for complete search history.

Primary Lxaminer—Annette H Para
(74) Attorney, Agent, or Firm—Foley & Lardner LLP

(57) ABSTRACT

A new and distinct cultivar of Campanula plant named
‘PKMMO1°, characterized by its upright, compact plant
habit; dense and bushy plant form, mainly due to short,
upright and stiff stems; vigorous growth habit, with no need
for chemical growth retardation; higher number of flowers
per plant; many cuttings on each stock plant; no need for

vernalization for flower induction; and light purple colored
flowers.
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1. Upright, compact plant habit;
2. Dense and bushy plant form, mainly due to short, upright
and stiff stems;

3. Vigorous growth habit, with no need for chemical
growth retardation;

. Higher number of flowers per plant;

. Many cuttings on each stock plant;

. No need for vernalization for flower induction; and
Light purple colored flowers.

Plants of the mstant cultivar ‘PKMMO1’ differ primarily
from plants of the parental cultivars, primarily in that plants of
‘PKMMO1’ produce a higher yield of cuttings than plants of
the parental cultivars.

Si1de-by-side comparisons were conducted by the inventor
in Sghus, Denmark, among plants of the instant cultivar
‘PKMMO1” and plants of the most similar commercial culti-
var, the wild-type Campanula medium designated Champion
(unpatented). Plants of the new Campanula medium
‘PKMMO1” differ from plants of Campanula medium desig-
nated Champion, primarily in the following characteristic:

1. Plants of the ‘PKMMO1’ are shorter 1n height (about 23
cm to 28 cm) than plants of Champion (about 120 cm).

~] ON h

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the over-
all appearance of the new Campanula ‘PKMMO1’, showing
the colors as true as 1t 1s reasonably possible to obtain in
colored reproductions of this type. Colors 1n the photographs
may differ slightly from the color values cited 1n the detailed

botanical description, which more accurately describe the
actual colors of ‘PKMMO1".

FIG. 1 shows a side perspective view of a typical flowering,
plant of ‘PKMMO1’, as grownina 10.5 cm potat 11 weeks of
age.

FIG. 2 shows a close-up top view perspective of a typical
mature flower produced by ‘PKMMO1” at 11 weeks of age.
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FI1G. 3 show a close-up side perspective view of a typical
mature flower and bud produced by ‘PKMMO1” at 11 weeks
of age.

FIG. 4 shows a close-up view perspective of the upper
surface of a typical basal leat, produced by ‘PKMMO1” at 11
weeks of age.

FIG. 5 shows a close-up view perspective of the upper

surface of a typical apical leat, produced by ‘PKMMO1” at 11
weeks of age.

DETAILED BOTANICAL DESCRIPTION

The new Campanula ‘PKMMO1” has not been observed
under all possible environmental conditions. The phenotype
of the new cultivar may vary with variations in environment
such as temperature, light intensity, day length, and fertility
level without any variance in genotype.

The aforementioned photographs, together with the fol-
lowing observations, measurements and values describe
plants of the new Campanula ‘PKMMO1’ as grown 1n a
heated and lighted, glass-covered greenhouse 1n Sghus, Den-
mark, under conditions which closely approximate those gen-

crally used in commercial practice where day and night tem-
peratures 1n the greenhouse range from 18-22° C. Ambient

light levels used while growing plants of ‘PKMMO1’ are
+90Wm*. Plants of ‘PKMMO01’ are grown with 18 hour long
day photoperiodic treatments from the third week. Propaga-

tion and young plants are exposed to 10 hour short photope-
riodic treatments. No growth retardants used.

The age of the ‘PKMMO1 " plants described 1s 11 weeks old
and grown 1 10.5 cm pots.

The photographs and descriptions were taken during June
of 2008. Color references are made to The Royal Horticul-
tural Society Colour Chart (RHS), 4” edition, except where
general colors of ordinary significance are used.

Classification:
Botanical —Campanula medium.
Parentage:

Female or seed parent.—Unpatented cultivar from the
proprietary breeding line of Campanula medium des-
ignated clone 1.

Male or pollen parent.—Unpatented cultivar from the
proprietary breeding line of Campanula medium des-
1gnated clone 2.

Propagation:
Tvpe cutting.—Terminal vegetative cuttings.

Time to initiate roots.—About 12 to 15 days at 18 to 21°
C. 1n tunnels 1n a greenhouse.

Root description.—Fine, well branched, fibrous.
Plant description:

Form.—Annual, herbaceous plant with upright, compact
plant habit. Produced as potted plant. Campanulate
flowers 1n racemes. Freely branching with lateral
branches forming at every node.

Crop time.—Alter rooting, about 11 weeks are required
to produce finished flowering plants 1n 10.5 cm pots.

Vigor—Vigorous growth rate.

Plant height (from pot vim to top of plant plane).—
About 23 cm to 28 cm.

Plant spread (width).—About 25 cm to 35 cm.

Lateral branches.—Habit: Basal spreading branches

and central upright stem when flowering. Quantity:
About 25 to 35 per plant. Leaves per Lateral Branch:

About 8 to 10. Length (including flowers): 8 cmto 15
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cm. Diameter: About 3 mm to 4 mm. Internode
Length: About 2 cm to 3 cm.

Stem.—Shape: Round. Strength: Strong. Aspect:
Upright and spreading. Texture: Pubescent. Color:
RHS 138A, green.

Foliage description:

Basal leaves.—Arrangement: Single. Overall shape:

Elliptical. Apex shape: Rounded. Base shape: Cordate
to truncate. Length: About 6 cm to 8 cm. Width: About
3 cm to 5 cm. Margin: Crenate. Texture (both sides):
Velvety. Pubescence: Very short, stiff hairs on both
sides, hispidulous.

Apical (stem) leaves.—Arrangement: Single, alternate.
Overall shape: Oblong, dentate. Apex shape: Acute.
Base shape: Rosulate. Length: About 3 cm to 5 cm.
Width: About 1 cm to 1.5 cm. Margin: Crenate. Tex-
ture (both sides): Velvety. Pubescence: Very short,
stifl hairs on both sides, hispidulous.

Basal and Apical Leaves.—Foliage Color: Mature:

Upper surface: Green, RHS 139A. Lower Surface:
Green, RHS 138A. Immature: Upper surface: Green,

RHS 139A. Lower Surface: Green, RHS 138A. Vena-

tion:; Pattern: Reticulate. Color (upper and lower sur-
face): Green, RHS 138A. Petiole: Basal Length:

About 5 cm to 6 cm. Apical Length: Up to 1 cm.
Diameter: 1.0 mm to 3.0 mm. Color: RHS N138A,

green. Texture: Slightly Pubescent.
Intlorescence description:

Flower arrangement and shape.—Single, large, cam-
panulate flowers in racemes turning upright to out-
ward, basipetal tlowering habit.

Natural flowering season.—IJune to July. Season can be
extended by long day treatments.

Time to flower.—About 8 weeks after planting of rooted
cutting.

Flower longevity.—On the plant, flowers last about 6 to
10 days; however, longevity of individual flowers 1s
highly dependent on temperature and light condi-
tions. Flowers persistent.

Fragrance.—Slight perfume scent.

Inflorescence size—Height: 15 cm to 30 cm. Diameter:
> cmto 25 cm.

Number of flowers per inflovescence.—10 to 20.
Number of flowers per lateral stem.—5 to 10.

Number of flowers and buds per plant.—About 150 to
250.

Buds.—Length: Up to 30 mm. Diameter: Up to 10 mm.
Shape: Oblong, petals forming a ribbed tube. Rate of
opening: 1 to 3 per day. Color: Yellow-green, RHS
144D.

Flowers.—Height: About 30 to 40 mm. Diameter: About
40 mm.

Petals.—Arrangement: Single, sympetalous, slightly
corrugated, basally fused campanulate; persistent.
Quantity per flower: About 5. Length: Lobes about 14
mm; whole petal about 30 mm to 40 mm. Width:
About 15 mm to 20 mm. Overall Shape: Sympetalous
with acute lobes. Tip: Acute. Base: Fused. Margin:

Entire. Texture: Silky. Color (when opening): Upper

and lower surfaces: Purple, RHS 75B Color (when

tully opened): Upper and lower surfaces: Purple, RHS
75B Fading: Fades to red-purple, RHS 63B

Sepals.—Arrangement: Basally fused. Appearance:
Pubescent, Quantity per flower: 5. Length: About 25
mm to 30 mm. Width: About 8 to 10 mm. Overall
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shape: Ovate. Tip: Acuminate. Base: Sagittate. Mar- Gynoecium.—Pistil: Quantity: 1. Length: About 25 mm
gin: Serate to biserate. Texture: Pubescent, short, soft to 35 mm. Stigma: Shape: Fivepartite. Color: Yellow-
white hairs. Color (immature): Upper and lower sur- green, RHS 149B. Style: Length: About 20-25 mm.
faces: Green, RHS 138A. Color (mature): Upper and Color: White, RHS 155A. Ovary: Color: White, RHS
lower surfaces: Green, RHS 138A. 5 155A.
Peduncles.—ILength: About 15 mm to 25 mm. Diameter: Seed/fruit: None observed.
About 2 mm to 3 mm. Strength: Strong. Color: Green, Weather tolerance: Plants of the new Campanula have exhib-
RHS 138A. Pedicels: None. ited good tolerance to drought, rain and wind, with low
Reproductive organs: temperature resistance to 0° C.

10 Disease/pest resistance: Not tested.

Androecium.—Stamen: Quantity: 5, fused until pollen Disease/pest susceptibility: Not tested.

has shed. Anther: Shape: Lanceolate. Twisting when
withering. Length: About 12 mm (just before flower- I claim:

ing opening). Color: Yellow, RHS 10 (just before 1. A new and distinct cultivar of Campanula plant named

flowering opening) and vellow, RHS 11A (when s ‘PKMMO1°, as 1llustrated and described herein.
withering). Pollen: Amount: Plenty. Color: Yellow,

RHS 10B. x % k% %



US PP20.,910 P3

Sheet 1 of S

Mar. 30, 2010

U.S. Patent

r
]
L]
b

U
L

r
bb#

ax

- Jr:q-

N - ow
. Coe e . r
=i o L]
. I
- Hﬂﬂlll .'l- " ”HH el "
IE K X XK

. n
o o o h o
EY

B re o o o T
MK K

RN RN
r .rr...l....l.r.r...._-....+.r1_.. e E A
- . S ; e ol . N R e
- i [ A A A A O

o ]

4
¥
i

+
¥

NN

FY
L
PN
M
EN

L

1]

.

.

i kb & oa mor o
A R

)
..r..._.._.ﬁ.__.q.._.._......___.._.._._-_-._-
e

L R e N
St .... .....r..i.....__.__v.r._..r.-..-_.-..-_
T e T e
. L O

I
I

)

L)
el )
L N N [
S S
F h ok omomom d akop i bl ok g ip kg
FF b B oo h ok kb ddod ook ¥ - F
r . mor s m & & & b d b & N drodp e dp dp odp Jr e e B
T a ke ek Ak d ek ke ke -
a m d b & 4 dr ko Jrodrodp ook & i i dp
Ak kb o dr S ok N of dr o dp Y
N I e I el el a3 L T
x X L AL
e A el e AL N
I
F

»
L ]

L]
[
&
L3 L)

" aron
r ik oaom o R .
r -

Pt e

[y
&
T

[
L)
*
[y
ir

)
PN ]

'S
F3
L
| ]
L
»
»
E
o
* & ¥

-

2 ok a
-

aw ..1.._...1.-..-. ..1......_._...__

a A d W § A

L
»
=y
&

i
F
SR )

i

-
Y
l-.ti.l.__l.__.t.r.;...l.r.;.r....r.t.rb..l.-..rl..._ i i +

kR ok i he ko r s
EE ) e
* L
i
-
&

E)

[
x
]
r
¥
1)
r
L
r
r
F3
'
F3

[
§
u
[
r
ar
L
¥
¥
L
r
r
a
r
F3
X
¥
»
I‘l‘l‘l‘l‘*}#li

»
»
L
L
»

x
¥
¥
¥
O N
LN
™ n
rE R
L
Ll
r L]
| ]
r
L]

x
N )

[

d e e e e ke ke ak

i e b e & &

"

"

.

]

I

*

X

3

L]

L}

L

X

xx

»

-

)

I
4-'4:4##41

[
T L L

a b & & b o b b N i i o dr dp dr Jr & & &
L)
i

LA

&
F

P e e o L)
. . N A .r -
. . ) T " ___.”.1...-.”. tt.v“.r”.-.”.-..-.t”-.._ A
.

P T o N )
g

x

i i
*

.__.
H.... P
F
. . . . . . . ...J:.._._.....__.q...q ...

X dr dr i
.....1.._..”..._... -

+
.-.-l.r.r.-l.-..b.b.l..rl.b.bl.l..-..ll.-..rb.}.b.b
.rr.'r.r.'.T.T.T.T.T.: x i i n . .T'l-.'....'..-.-.'
LR I A AL R Nl Al eI BTSN
4 & a dr &k h koar b b dr dr kot de de g b b dr oA kg Aok h hoa
2 A M b A M b A dr dF A dp o @ dp b Jp Jr dp e Jr & Jrom & a
a M AR U b om h d Mk dpodr ok b b d drde dp bk kM koo hoa h
Bon e d ok A A kb b i e i dp ki d o f b i doa b4 aa
d & & oo Jpodrdr o b dr ot 4 BF o b dp Ju Jr Jp or 4 B Jr b Jr o= b om o mo P o1 o1 o1 W
W ol b ko a4 dr dr e de dr oy dp e ke e ke ke b 4y
P od ok e  kde w b bk dr i M dh A de A i i b A A
27T g ke d dr X dr i X N & bk A g de kA
ra s Wk b de bbb dr drdp dp dp o b dp Jpoir dr o de b O b oa
Tt M B e N I I NN N e A
o b U e Sk ek a il @ dp dr dpdyoa dmde % i b e o
.

ER N )

X
i

i
F]
KX
oA

F X
M
EE )

L
X
X
X

F3
¥
¥
L ]
L

s
X
L]
L
L1
L)
L
L

E)
i
]

oy

kR k

L ]
ir

L
"

L )

T'
Tt ey
P

a
F

=

[
-

r
F Ao e e e e e e e e . - &

‘Il"?l

L

T

LIy

L

)
-

L]
e
rr

Ll
Ll

~I
.i’

Lo A .
Ll N
PR o AR ) A Ak ok ko bk ok
o o b &
e e A M

R L I

F# k hor k& koA

BN A o P o ] L S M o
o N R M e L I L L
LR o A e Ll NI T LGNt M N L
e R R e A L L N
o 7 et A e o MR N .
PR ; Lo o N A
" T N LN ....4......4........4.-..........._...H..............r4..
v W i e R e g e
PO L N s ) L e R e ey e ke
BT dr i e O B o Jr wk e o bk e dp b & S m La M dom . R . . e o
T e e e e e ) LT
O e e el X ok ke d il M koA .
W i dr g e A g R X i i b b de a0 B e de . . . .
PP s A s . Vi ar i e A A a
P N X ip drdp de b bl koo m . . e e e T e
I A NN o » I NN N . . .
P R o s - N N I I T .. e T
* [ .-..-..-..r.__ r.....r.l........r.-..-......-......-......-.t........ .-..._.r.-..-_:..._......-_....._.. i i .._..._.._..-.........-.r.r.r.r.._.r.r.r.__.__.__.-.........r.r.._k . e . e e e e e e TN
B B N N L I R e L L e e e N N N N N LT T .
LR dr Ol dp dp e dp e ol @y dp e dp ol e ol ey dp ik dk e o dr dp df dr e de de dpoy dr O . R .
W on AT A m e iy e e R B e ek A e i e A da ik b g A e b F
o A e e e W A d e A W ek ar dp Bk R N Rk, . e e e e e T
roa oa k& I ey A [ R A S P Bl T e e A N P '
mdr A e e e i M dr b e w b Bl de iy dy d okl B odede A d deoL LR Bk da . .. . . .
b oam b M L R e Jodpgf drom & kel b oo e de df el d de U ke dp B . o .
r}.....l.r.l.._.r.._.r.r....-_}.l.t.....-. gt t.-..ri.rt.;..._h.rh.ﬂ.-..-..}..__....__..__.h. s .-.'l. .-.t.._h.-.........l..l.;.l.;.....l... R . - e e e e . . .
Jd d B B w i .....-.......r.-_.......-..-ll.-. A ke R - . .. . . C e e e e T
™

5
i 1.-...1..11....-1_-......_..-.-..-.....-..-...1...- et . e e e e . e e e . T

==
a & & & 2 2 =2 & b = F &

s ar oo "
. bk oamomoa d b
- .




US PP20,910 P3

Sheet 2 of S

Mar. 30, 2010

U.S. Patent

- . -
PR TR T [
. -
P - '
- . PR T
- . - '
T '
- - .
- - r
[ T
. (]
[ T T
[ LI T T T T T
. FeE T
LR R '
- PR -
P I T |
' -
I T T T
.. - - - -
L T TR T T R TR T T T -
[ T T R - -
L T T R R T o LI T T T T
LI LI T T | LI T

= = oar
s m o m = b & F &k

o s Y - Y
1.._.......1......_.......1 2. .._.....r...h Pttt
wdp b dp Jp b a & b odr b Joa o h b b ok & oa
|l-|.'-.-l.'-l.'-l.r -l.'-l.r-..r -l.'-. rr..-.-r-l.r-l.r -..'-..r-.l -..-.l-.l

e

'i~.‘ﬂii

LI I N I

-84 4. 888888885840 & 8 & & & 44 b 4 L LA E I I\-l‘l'l'l-l'ﬁ'l

PR n..-.u..__.rnh : . ' .
. . et ..i.-..!.r............r .._......._ . ST IR

LI .-...r.....-_......._.__.r....-...........-..._.__ A .. .. .
aa - N . . . L
e R e N

L

L)
L]

' '
I W
T -
e i
' .
.- - 0
- -
Con .
.-- -.
- E
.
'
C e .,
' '
I .
o '
-- L] .
Tb}..r}.t}....}..........rt}....__l..__.-..r.....-_l.-..._i.._.__.r-.._-.._n.._r.-...r....r.........-..r....l?.-_._...-.....l..........-.-.-.. e I R T B
dp g o P odr h J A Jp Jpode boaom [ - = ' ' T PR
Jpdr X Jph dr oy bl k a & or ' .. . . ' - .
ke b drde g § b oa . . [ - ' . "
1.-l.l.i.l.l.il....i.l....\:.|....~...._..._|l ' T T e e

EIN N ALY ALY AN AL N N N N e ey

s . .
o .-..-..-..-_.-..-_.-.-..-.-..-.....I....i....q ' LT |
Bl . LR
2 2 ' R
. e
. o .. - F -
. . . . ol
. R
. .
. PR . ]
. . noa
o T
. . . ..
. . .o e e
. . . ..
e . P |
. . . . '
. . . ' ' a .
Tt T
. ' " .
. . .
. . T . om .
' T |
R . -
I T T T
. . . - .
LT ' '
e
' . e e
. ' e om e
. R
. -
PR P TR
L
o . '
. . . .
R
. . " .
[ eonT,
-
'
h .
om
-
e
'
Pom
. .__.-
.n
- -
n
om
' ]
e om
'
e
'
S
-t'"
i ]
A
._-.
- B
2
- B -
.W.
'
'
rE o
.o
"
-
'
rE o
'
Ll .
'
r
'
e
'
.
'
'
. .
'
. Ly
'
. L' 2
e
o
. . L]
5 -
A B
PR of
. . P
-
P B
- .
. e B
Il
. . . . . E R T
rdo 8-
. . . . P
r o '
. . . . . a k.
rolo
. . . o or .
P
Ea i
r @ os @
. . . arh .
" .
. . . . . . EE R
ol
'
. . '
- - - - - - w b r .
o W
. . . . aa omg o
. . O
. . . . e
L . -
' . ' . r oy om hoa b om0
. . . .
T .
. . -
. . . 2 '
s . -
. . . . '
. . .
' . - .
. . . -
PR ' ' ' '
T T v
. . . s .
. CoaTe . -
. e
[ s

- LI T T |
. [ [P TR T T
- . - e .
- P T R R
' - LI T T T T T |
' . T | [
- - - .
- ] - e
- [ - ' ' .
- [ T [
- - - - -
[ [ [ . [
. - - - .
' - . .
P T e
- . e .
[ T T} [ [
- - - - -
[ I T TR T T R T [
- . - - -
- - . ' '
] - - -
' - -
- - ' .
[ T T T TR R I T |
. T T T
r LI T B T | o
r P T T R R T -
r [
. -
[
. .
r '
r - ]
' [ r
. - -
r r [
- [ .
r [
r - ]
r [ r
- - .




US PP20,910 P3

Sheet 3 of 5

Mar. 30, 2010

U.S. Patent

" ---- -- - " -- -- - ) - - - - - - - - - - - - "
. . ' .
N -- - N - - - - - - - - - -
) ---- - -- -- - - - - - - - - - - - - -
---- --- - ----- 0 - 0 0 0 - - 0 0 0 LR
N -- N - - - - - - - - - - -
-- " -- - ) - ) - -
N N - -- - -- N - - - - - - - - -
--- - -- - -- - - - - - - - - - - - - -
---- L T T T T Y CRECE . - 0 0 0 -II11-| - .. 0 0 - 0
. . .
' . . . . . ' . .
. L
. . . . Celat . .
' LT ' . . LN .
T .
& e
. . . . e . .
) LT . . . L i .
am s '
e . . . . . . A i . . . . . .
. . . . e . .
. . '
. . . o .
. . . LG ' )
L '
. . . . ..r....nn. . .
. . . . e ' . .
" '
) ot . . . O . .
) Plaitar
. . .
. e Koo e e e P . s . .
L N A N N N -
P A A R A .
. . i Mot Al A R -
. . . . . . N W . . ..
. . .r... .__..__..-.._..-......-_.__ i . . ' .
o o . ! )
W Rk
Yy ..,H...”...HJH;“...”#.__..,.,... !
i i e L !
. . W i i X e . . . . .
L L L el ) . .
. . . . N N A o M) . . . . ..
L L ) . !
. . R I L L L L L ) . . . . . .
. S oL L L M o A I . !
. S e e i e iy el et . . L .
L L T O e R . .
.. . P e I R I A I N U . e T e T, ' . .
Lo A N P N o L T
. . . . Jr de B dr dr dp dede b dp W Rk b w4 x . . . . L '
e R N . ¥
.. T T A e T o el e e . . . . U '
. P e e T e o e e o o o o S N N AL .
. . . . . . . v e e e e i W dp dpip i dr i i de o R ek WM . 1 . .
. P L o T S e i T S 1
. . e T e e r dr dr i e ke e ek ke e L ' .
. .. . . . . . PR l..-_b.}.b.l.l.ll..ii.}.l.l.l.l.l.l.}.il}.l.}.#i.._ e “LE . .
T i R R ek .
o e e e . e . . . .._-.l_....-_l.-..r.....-.h.-.l_-.l..-.t....-.-..-..__.-1.1.. e . ” o . e
. . . . Lo e R de deodkaom A P00 ' ' .
. N e r . P
. . ' e e e L . .. .
. ' .
. . . . . ' ' ' .
. . . '
. P
. . . . . .. ' . .
P
. P
. . . . . e ' . . . .
i
. . . S . .
.
P
. . . T .
i
. . . . . . . et '
- - - - - - - " L] - -
- - - - - - - - L} -- L] - - -

- ) - - - ) ‘u - -- - -
. s

. . . | . . . . ) .
N - - - - - LI - - - - - -

) -- - - - - - L} -- - - - - -

- - - - - - - LI ] N - - - - - N -
-- ------ 0 0 0 0 0 - - - 0 | 0 - 0 0 - 0 0 - 0 L L L ) 0
N N - - - - - - - - - LI - - - - N - - N -

--- ) -- - - - " --- - - - - - - " --
. ' ' . .

. . . . . . . . ' LA L . . . . .

. . . Pl W . . . .
. . . . . . . . . . . ' LN . . . ' . . T

. . A . . . . .
L . . . . . . e . . . . . . . L .
. L . . . a PRl S . .

LT T e Lt e e . . . . . . . ... . . . . r . .. .-..........-.I .-_.-......-_.-..rn.... Lo . . . ... . f
L ' L . L . . i . . . L . o
T .. . e N W L . . . . . . . .

. . . . . . o e A . . . .

L e T . . . . . . . . . . N W N N O I L
L . . . M S . . .
T . . . .. . e e L I . . . . . . . . .

. . . . . . . R . . .

.
w ip e dr i o dr dp de e gk dr ke i i g i I F X &
e g tng A M
1q......l..l..-n.r....v.rtt.._..tk.....k...lk.r...-
rror o Jodr U Jrode b Jpode oo B dp @ dr dp e fF b dr b &
_l."*.'.r.'.'*.'.‘*.'.'l‘*.r.".'**.'..!

O R P AL N L A L Wl ol e
B N I I R o ol o o o g
P oa mEdp e de FN dp N dp el drir B Bk oa sk
e T e e N

O Al Al LN e AL

-......i.r.-.rl.....tl.t...l.."i”lﬂ.l g o o b o b b oa

i E I I ) L] o a E I I E
¥ ....r.-_......_.....r.....r.............__._..r.._..__.._........r....r.._.....__.__.__ B T i i P i N RN Pl e sk ko kR .
K droie J dr By e dr A ok g A drodr e drodr bk ko bk bk e oaw b bk b ok ok bk ok Ak bk doa domdodd g b oaromdodan Foaroachoaa sk oaqd hhy oaoa
-

dr i dr b & Jr o de de Jp b e dr Jroar o b Je o w Jp dr b ar b b b b b b mom o a bk Jpode orom w ot xda h b oha s n un k baa s s nhaa s s s haon mom monom hoak
Lk b & Fh e a h bk koS d b s o rm b hch b Xk bk ks k bt baoa h kwraoad ks s s kb Faoroxra honon honow bkt ouwaah ko



US PP20,910 P3

Sheet 4 of S

Mar. 30, 2010

U.S. Patent

..
] b r .
. .
) L]
e
=
.
. . ma
r ' |.-| - -
- N
L .
.
.
: .
L} " -
.
rr
1
.-. a w
.
-
.
.
-
. T
- "
r it
L] ) -
v
- N -
o ad e
AR A i S
M P P AL R 1 S
A i Al
R )
X A A [
P PN BN
e gy e N -
AN "
SRR Yy
O P P P P BP0 . .
PP PPN BN . R
FE A . .
O
A A . .
o .
Hnrxxxn.xr.zrx...xr.xxxnxrxr . -
[ . ..-.
. e
L] ) - L) -
- 1. . .
. - == .
-
r

- - - o -
. r - -
.

.
. .- .. .
. - .-...l.r__..._. '
- -. ..1-1..- ] ]
. .. - .
-
. [
. B .
e .
- '
Lh . .
*- - L]
o © e
R o .
a e e w- . . .
aE e e ..
... . . .
-1...- - -
-_— -
.- . . . . .
. . . .
. -, 0
.
.
.
.
.
"o .
u.ﬂ!” . T
] -
!.HFHP-1... "
oo Y '
N . ) T
AR A . .
i .
i v ' .
i
i .. .
i
R A '
. i " .
. i _ L
X A r X . ' .
.nnnnuin .. ...
N h .
i : -
A v
o .
.HHI . - .
x X E i
N .
% .
.
. H“ ' '
. . F
; e ! !
. . g .
.

0 0 0 - 0 0 - 0 0 - 0 .. 0 .. 0 0 -- 0 - 0 0 0 0 - 0 0 -
- - - - - - - -- - - - - -
- - - - - - - - -1- - - - - -

- - - -- - - - -
- ) - - - - - - - --- - - - - - - -

R Y - CRE T - 0 . xm 0 .. 0 LR 0 -- 0 - .. - 0 0 - 0 0 -
- - - - - - - - -- - - - - - -
- - - - - - - - -- - - - - " -

N - - - - - - - - - -
- N - N - - - - . - - - - - - -1- - - - - - - -
- " " - - - - - - LI - - - -
- - - - - - - - - - - - - - --- - - - - -
- " - ) - ) - ) " -- - - - - -1- - - - --
---------- " 2 = 2 2 = & 2 m = = = o x = x x om L L L T B T ] . xm 0 0 0 - 0 LR 0 --1-- 0 ---------
L} - - N N - N - - - - - - - - - - - - - - - - - - - - - - -- - - - - N -
. . . .
--- L] N . N - - - - - - - N - - - - - - - - - - N - --1 N - - N - - N - - N -
. . . . . . . PR
- --- -- L] - - - - - N - - - - - - - - - - - - - - - - --l- N - - - - L] N - --
L} -- o " - - - - - " - - - - - - - - - - - " - - - - --l L} - " L] -- - -- -
T T . . ST . . . . . . . . . . . . . . . . e . . ra . . . . T T
- - - - - N - - - - - N -- L] - -- - N - -- N L]
. . . . .
. . . . . . . . . . . . . PR
- - - - - - - - - - -- - - - - - " -- -- --- -- --- - --
L T T T T Y 0 - . = o« 1 --- 0 ----- - 0 . xm 0 ---------------
i ' . . . . . . .
. . N1 o . . P T .
R R X oroa o R R e 2 R R
. . X 0o . . ' . . . .
. . . . . . . . . . . . . Y P T . .
. . ¥ . . . . . - .
R R X R ' R R Vaa
. . . . . . Kl - A ' . . . '
R R R R R s R R .
. . . . ' . . . X . . . ' '
. . . . . . T . . . . . . . . Y P . o
. . . . . . . . . ' 1 . ' A '
R R ' R ' R R R R 5 o R ' '
. . G . . . . . P . .
. . - . - [ R | T - T - P T T T . - . [ r &
. 2 T T T T T T . P T T e A R ror
. . . . [ . F

oo e raaa
i A S e
r B & F r

PR - P e e s . [ T | [
- - . - . - - . Ll r

. ' L - ' ' - . . ' [ Froor o1 o=

P P - o T e T D e T B B Y |

. - P | [ - [ . - - . - . - oo

- - - - - - - - - - ] - - -
. [ P L T T | r . . - - o . . [

. - - - - - - ' - - - - -
[ ] [ P T T T | [ [ [ - - - - [ - [

- - - . - - . . - - . - - - -
- - - . ' - . . - r - . (]

- - - . ] - [ - [ - - - -
T | ' [ - ' ' ER- . - . - - - .
. .. - - - . - - - - -

] [ [ ] [ [ [ [ - [ - [ PR T - - -
e e s e w aa ws | R T T - P P
- . (] (] - [ [ [ - [ . . - - .

- . . - . [ . - - - - - - - -
LI T T T T TR TR I T B T I | [ T T T T L e T R |

- . . . - - . - - - - - - -
- - [ - [ B | - [ - [ ] - -
[ . ' - - . . . - - - -

. oo [ | oo e . - - ' L T T | [ -
[ - - ] - - . [ - . [ [ - - -
o - [ - [ - . - . - - . - '

- . - - . ' - - - - - - -
LN [ - [ [ [ - I T T | ] - [ [

- - - - . . ' - ' - - - - -

o . - . (] oo - . - (] . - (] -
. ] - - - ] - - - [ - - ]
- [ - . - - [ LR T T T LI T TR T T . . .
- . . - - - - - - - - -




US PP20,910 P3

Sheet 5 of 5

Mar. 30, 2010

U.S. Patent

'
et
| SO |
P .
Lo .
n P
' F - a r
-I- L
. a T
' A T
. e E
P
e A or
Py a
. ' A
. . - ..
P [
. - .
. "
. . -
. L
' ror
.. ..
T ra
a L
. P
-
A
r . "
N
'
-
L [
P T
- aw .
.
.
'
a
ko
-
- .=
. A
L oa o
. aftrt.
-
)
[
-
- At
-
P T
-—
—_— )
-
e .
-
R
. o
.. '
'
'
'
'
. Lo
P T
' .
. e e e T
'
' .
.
- .
' P T .
[ .
P . .
. - LT e s T
v . .
'
a
a . .
P
L P T
P LT T T,
r .
. LU T,
' P
' PR CaT
. P
. P T
' P
LT T .
. P T
0T T
T T 0T T
. P
LT LT T e T
P T T
LT T T e T
oo T T T LT
A T
P T T .o
P T
. e LT T e LT .
.
X P T R .
o a . . LT T e
P e or 0 . LT T T T
R F] L LT
. N LA R I .
P TN R R R . .
. . b . P T .
. L u . T T
PR . LT T T T P
.. ' P R T T
L . T
. T . R R R . .
. . A B
. ' ' R R T . - -
- . et T et eT T . . -
. e A
. . Voo T T T T .
e . T
P . .. P T T
N B R
. . . N
T T
P . . .. P .
A
. e R N . .
a0 e koo N T
e e, P R
. T
. . P T T R T .
P T e . P
T T .
N B . .
N
P T .
. T T
P e . .
.o P i
P T e .
R R
A R . .
.. . P T T
. R
P T o T
T
. R R R R L R
. P T TR . .
e Voo P P
. . e . . L '
Foaor el e
. . . .
PR o . PR
. P oo Vaeos 0. . e T
. o . .
. e ow ' T T
. . ' . '
. . s P . .
. . . PR . roror oo s e e e e o
. L s ' . . L
L . R . . A
L PR e . L.
L . . e ' . L
LT s . LT . L
. R PR L
e e T . . Feora P T 0L e P T .
. Froror ' . .
Vo T T T T T T T T L 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 L T 2 T T T T
P T T . . rrreorororaaa P
T P . . L T T e T
e T T T . . Frrr P or o . . . P T
. PR R T T T T S S R R T
T T T T L o . . . . e m e om oA PR e T
T T R R T T T T A
o T e Tt PR . . . . P a0 w LT . . P e
T T T e T
PO . T . P R N P T
T T R R R T T T T T T R
e e e e T T T T T Tt . N I N I . . P T
T T L T T T T T R
VLT T T T T T T, . . . R M R R T
T T T P .o Boaor o T T s T e T T T T T T T T T e e e
.o P aoe T . e T T T T T T T
T T F O R R T T T S T T T S T T R T
e T o PR T T e e
P T L T N
. P . . ool T T A R N R
P T T T T T P T T T T R R
R T
T

. . . . aw "
P T NN

s . . . r b o a ek a ke
P B N R L b4 b o s o a kA s s E s Faoa

. . . N e W I W A

T T R I o s
.. T ....-.._.-l .-.....l.._..._....r.._ .._..._......_..._..r...n....h....__ na
P T T e e A ) o o W N ]
ST e e P I I I S o ]
[T T T e T T T T T T T T R T T S T R T R R R i e R R A A e
.. . e A A R N IR
P T T e T R T R T T e R R e
P T T e P A R N A N R

T T T T T T T O L R R N R e I R T B T = a2 a =
FFPF L F L F P "2 F a2 a2 &k bk r
Ll L]




	Front Page
	Specification
	Claims
	Drawings

