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Botanical designation: Helleborusxhybridus.
Cultivar denomination: ‘EPB 31°.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Helleborus plant, botanically known as Helleborusx
hybridus and heremafter referred to by the name ‘EPB 31°.

The new Helleborus plant 1s a product of a planned
breeding program conducted by the Inventors in Devon,
United Kingdom. The objective of the breeding program
was to create new Ireely-flowering Helleborus plants with
strong peduncles that hold numerous attractive flowers
above the foliar plane.

The new Helleborus plant originated from a cross-polli-
nation conducted by the Inventors mn Devon, Umted King-
dom on Feb. 27, 2008 of a proprietary seedling selection of
Helleborusxhybridus 1dentified as code designation 630-EP,
as the female, or seed, parent, not patented, with a propri-
ctary seedling selection of Helleborusxhybridus 1dentified
as code designation 46055-XT, as the male, or pollen,
parent, not patented. The new Helleborus plant was discov-
ered and selected by the Inventors as a single flowering plant
from within the progeny of the stated cross-pollination
grown 1n a controlled greenhouse environment in Devon,
United Kingdom on Mar. 16, 2010.

Asexual reproduction of the new Helleborus plant by
tissue culture in a controlled greenhouse environment in
Roelofarendsveen, The Netherlands since Apr. 10, 2013, has
shown that the unique features of this new Helleborus plant
are stable and reproduced true to type in successive genera-
tions.

SUMMARY OF THE INVENTION

Plants of the new Helleborus have not been observed
under all possible combinations of environmental conditions
and cultural practices. The phenotype of the new Helleborus
plant may vary somewhat with variations in environmental
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conditions such as temperature and light intensity without,
however, any variance 1 genotype of the new Helleborus
plant.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘EPB 31°.
These characteristics in combination distinguish ‘EPB 31 as
a new and distinct Helleborus plant:

1. Upright and mounding plant habat.

2. Uniform, continuous and freely tlowering habit.

3. Relatively large light purple-colored flowers that are
held above the {foliar plane on relatively long
peduncles.

4. Good garden performance.

Plants of the new Helleborus differ from plants of the

female parent selection in the following characteristics:

1. Plants of the new Helleborus are shorter than plants of
the female parent selection.

2. Plants of the new Helleborus and the female parent
selection differ 1in tlower color as plants of the female
parent selection have whitish green-colored flowers.

Plants of the new Helleborus differ from plants of the
male parent selection 1n the following characteristics:

1. Plants of the new Helleborus are shorter than plants of

the male parent selection.

2. Plants of the new Helleborus and the male parent
selection differ 1in flower color as plants of the male
parent selection have darker purple-colored flowers.

Plants of the new Helleborus can be compared to plants
of Helleborusxhybridus ‘ABCRDO02’, disclosed in U.S.
Plant Pat. No. 24,720. In side-by-side comparisons con-
ducted 1 Devon, United Kingdom, plants of the new
Helleborus differed from plants of ‘ABCRDO02’ 1n the fol-
lowing characteristics:

1. Leaves of plants of the new Helleborus were smaller
and darker green in color than leaves of plants of
‘ABCRDO02’.

2. Plants of the new Helleborus tflowered earlier than
plants of ‘ABCRD02’.
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3. Plants of the new Helleborus were more freely tlow-
ering than plants of ‘ABCRD02’.

4. Plants of the new Helleborus and ‘ABCRDO02’ differed
in flower color as plants of ‘ABCRDO02’ had darker
purple-colored flowers.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new Helleborus plant showing the
colors as true as 1t 1s reasonably possible to obtain 1n colored
reproductions of this type. Colors in the photographs may
differ slightly from the color values cited in the detailed
botanical description which accurately describe the colors of
the new Helleborus plant.

The photograph on the first sheet 1s a side perspective
view ol a typical flowering plant of ‘EPB 31’ grown 1n a
container.

The photograph on the second sheet 1s a close-up view of
a typical flower of ‘EPB 31°.

DETAILED BOTANICAL DESCRIPTION

The aforementioned photographs and following observa-
tions, measurements and values describe plants grown dur-
ing the winter in three-liter containers 1n an outdoor nursery
in Bo1jl, The Netherlands and under cultural practices typi-
cal of commercial Helleborus production. During the pro-
duction of the plants, day temperatures ranged from 0° C. to
10° C. and night temperatures ranged from -15° C. to 0° C.
Plants were one year old when the photographs and the
description were taken. In the following description, color
references are made to The Royal Horticultural Society
Colour Chart, 2001 Edition, except where general terms of
ordinary dictionary significance are used.

Botanical classification: Helleborus hyvbridus ‘EPB 31°.
Parentage:

Female, or seed, parent—Proprietary seedling selec-
tion of Helleborusxhybridus 1dentified as code des-
ignation 630-EP, not patented.

Male, or pollen, parent.—Proprietary seedling selec-
tion of Helleborusxhybridus 1dentified as code des-
ignation 46055-XT, not patented.

Propagation:

Type —By tissue culture.

Time to initiate roots, summer.—About 15 days at
temperatures about 22° C. to 25° C.

lime to produce a vooted young plant, summer.—
About two months at temperatures about 20° C.

Root description.—Fleshy, vigorous; typically white to
brown 1n color, actual color of the roots 1s dependent
on substrate composition, water quality, fertilizer
type and formulation, substrate temperature and
physiological age of roots.

Plant description:

Plant and growth habit—Herbaceous perenmal;
upright and mounding plant habit with flowers held
above the foliar plane; moderately vigorous to vig-
orous growth habat.

Plant height—About 25 cm to 35 cm.

Plant diameter (area of spread).—About 25 cm to 35
cm.

Stems.—Strength: Strong. Aspect: Mostly upright. Tex-
ture: Smooth, glabrous. Luster: Shiny. Color: Close
to 1468 with spots, close to 187A.
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Leal description:

Arrangement.—Il eaves arranged alternately 1n a basal
rosette; leaves palmately compound with three to
five leaflets per leaf.

Leaflet length.—About 10 cm to 15 cm.

Leaflet width.—About 7 cm to 10 cm.

Leaflet shape.—QOvate to lanceolate.

Leaflet apex.—Acute.

Leaflet base.—Acute.

Leaflet margin.—Serrate.

Leaflet texture, upper and lower surfaces.—Smooth,
glabrous; leathery.

Leaflet luster, upper surface.—Shiny.

Leaflet luster, lower surface—Somewhat shiny.

Leaflet venation pattern.—Pinnate.

Leaflet color—Developing leaves, upper surface:
Close to 137A; towards the base, spots, close to
187B. Developing leaves, lower surface: Close to
146A overlain with close to 187A. Fully expanded
leaves, upper surface: Close to 139A; venation, close
to 139C, proximally, close to 187A. Fully expanded
leaves, lower surface: Close to 147A; venation, close
to 137B and 187A.

Petioles.—Length: About 10 cm to 15 cm. Diameter:
About 5 mm to 7 mm. Texture, upper and lower
surfaces: Smooth, glabrous. Color, developing
leaves, upper and lower surfaces: Close to 146A;
spots, close to N186C. Color, fully expanded leaves,
upper and lower surfaces: Close to 146A; spots,
close to N199A.

Flower description:

Flower shape and habit—Single rotate ftlowers
arranged 1n loosely branched cymes; freely tlower-
ing habit with typically about 10 to 15 flowers
developing per cyme and up to 30 flowers develop-
ing per cyme in the second year of growth; tlowers
facing outwardly and somewhat drooping.

Fragrance.—None detected.

Natural flowering season.—Plants begin flowering
about two months after planting; plants flower from
January until March 1n the United Kingdom.

Flower longevity on the plant.—About two to three
months; flowers persistent.

Inflorescence height.—About 25 cm to 30 cm.

Inflorescence diameter.—About 30 cm to 40 cm.

Flower buds —Length: About 1 cm to 3 cm. Diameter:
About 1 cm to 2 cm. Shape: Ovoid. Color: Close to
N177C to N177D.

Flower diameter.—About 6 cm to 8 cm.

Flower depth (height).—About 2 cm to 4 cm.

Petals.—None observed; transformed into nectaries.

Sepals.—Quantity and arrangement: Five arranged 1n a
single whorl. Length: About 3 cm to 4 cm. Width:
About 3.5 cm to 4.5 cm. Shape: Ovate to obovate.
Apex: Obtuse and occasionally emarginate. Base:

Rounded. Margin: Mostly entire. Texture, upper and

lower surfaces: Smooth, glabrous. Luster, upper and

lower surfaces: Matte. Color: When opening and
tully opened, upper surface: Close to 186B; towards
the center and base, close to 145A; color does not
change with development. When opening and fully
opened, lower surface: Close to 186B; color does not
change with development.

Peduncles.—1ength: About 10 cm to 15 cm. Diameter:
About 5 mm to 10 mm. Strength: Strong. Aspect:
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Mostly upright. Texture: Smooth, glabrous. Color: Nectaries—Quantity per flower: About 10 to 13.
Close to 146B; spots, close to 187A. Length: About 5 mm to 8 mm. Width: About 3 mm
Pedicels—ILength: About 4 cm to 10 cm. Diameter: ;‘?1 454Cmm. Shape: Funnelform. Color: Close to

About 3 mm to 4 mm. Aspect: About 10° from

peduncle axis. Strength: Strong. Texture: Smooth,
glabrous. Color: Close to 146B; spots, close to 187A.

5 Seeds and fruits.—Seed and fruit development have not
been observed on plants of the new Helleborus.
Garden performance: Plants of the new Helleborus have

Reproductive organs.—Stamens: Quantity per Hlower: been observed to have good garden performance and to
About 60. Filament length: About 1.6 cm to 2 cm. tolerate rain, wind and temperatures ranging from about
Filament color: Close to 155D. Anther shape: Ovate. " -20° C. to about 35° C.

Anther length: About 2 mm. Anther color: Close to Pathogen & pest resistance: Plants of the new Helleborus
4B. Pollen amount: Scarce. Pollen color: Close to have not been observed to be resistant to pathogens and
4B. Pistils: Quantity per flower: About five. Pistil pests common to Helleborus plants.

length: About 2.5 cm. Stigma shape: Club-shaped. It 1s claimed:

Stigma color: Close to 4D. Style length: About 1.5 ;4 1. A new and distinct Helleborus plant named ‘EPB 31°

cm. Style color: Close to N77B. Ovary color: Close as 1llustrated and described.

to 145A. D



US PP28.,009 P3

Sheet 1 of 2

May 9, 2017

U.S. Patent

L] .__l.._i..__l.__l.“i“.r“l.._l.__l.-l..._l...l..__i.._i.._l.._i K] . A h E I T T e i PP M, l.“i“i._.l.-.i“i.-

ar &
o
* e
L 4 e e drodr N Nk drd o Lt
i G S AR A b Ll )
PO e )

e N

P
l-:qn N

R SR

»
B

R N
»
EAC)

L
L

X
»

LI

»

L

»

R
N i a .
e e
) L

L)

Fy
LN
L)

»

i“‘#‘l‘ki * &
»
»
*
3
Fy
¥
ar

X X

i
»
i

»
e )
)

-

iy
x’x:::"
oA
A

A
FY
|

»
Al
>,
Al
Al

o
L LI N A B
]
E |
H"H
HIH
Al
»
X
¥
»

L

M
X
]

X
¥
£
M
L
L ]
>
B
¥
i
»

IIHHI
R T
HH H . HHIIHI"III"I
o .nux"a"l"..“alnl
i
N

[
»
»
F)
»
X

[
X
X
X
»
L
X
L

*

-]
™~

[
Al

Al
Cae |
|
»

A
i
-

1]
i X

x
O

E
EY
LI

)
»
P

L)

FY
Lt e
[y
LN
5

EY
-
|

»
_-:4"4'1-"4*
)
_ e
ML N
2
n"n

FY

E K A
Illll.

EEEENN X X EEXE LM
IIIIIIH L

lllll EEX XX K XX

KR KX ] x K
M A AN MR MR IR N
IIIIHIHHHIIHHIHHHIHHHIH EXEE X

IIIIHI E K

|
&

L ]
»
L ]
L

L |

X &
+
*

FE N R R E KN R X KK

& d &k
i iy
Ll
P
&

»
i
N )
Ll
X X &
k)

FY
L

L)
E
PN
™
L)

E N N N N
o
X xox

s
Fr
X
s
X
& X

I
X
AR R KK R X N K B K

L
L
X X
L M)
-‘l-'q-*q-
Ll
)
o)
x
e,

i
¥
¥ X
Ea)
EROMEN
ER
N M

E)
R RN R K R X

PN N N
e )

Ty

o

»
)

l.l.i..ll. M X R X XX N

x de & &

[ ]
-.,.H...HJH#”...........*H...H...Ha n“a" E
EE I aC N » x
o
EaE M AN M M e
B & e ke
E O N M e
Ll M M M N X e e
T T A AN N e X
L N N X A
N .-i.qin.q”...”..n.._”...“_-”_._.- n:a” e
N )

i

»
Ty o

i x iy LS )

L ) A LN N ) )
* ....H.q P i Al ..H#H;H-.”&....-.q...*.._....._:.-. N
LI M M

. AR R A A
R R e N

S Ca N )

._._._,. .__.
T T T T i
i Pt e x x A
. A N

»
»

»
& &
L}
X
o )
L}
F)

F3
»
i

L

»
[}

PR
»
X
1)
&
¥

¥
»
¥
L
X
L )

)
& & b ¥
L
FY
i
FY
-

»

FY

F)
&
&
»

PO
»
x
&
&
x

ittt

»
L )
B
»
X
L )
»
»

:&:1*}'4*1 L )
»
X
¥ & X
Ea N
Ll
»
o
3
o
»
X
i
»
&

X
»

L ]
»
»
F3
F3
»
F3
B
»
>
L )
¥
F3
»

L) LN

F)
¥
F)
¥
[
X
F)
¥

e N )

O A NN )
X
Ll
»
X

»
o )
¥
»
¥
F)
»
»
F
F
¥

Ea )
»
x
»
X
x
¥ X

»
2
X

X &
a3

E )
)
»
»

IS
i
X

*

L)
Wity
Fy

»

FY

i

¥

¥

¥
o
L )
Kty
»
x
i
¥
i
¥
XX
X &
X
¥
)

Ea
I dr dr ol ke d d i Wk i ke Y
o e  a
e e e L L Y
T T ey e T
o e N N e N M M e X
ol O aE 0t S R LN W =
e N T e
dr dp dp dp ......_.r .r.r....r...\n.rnn.__.._.rl..i 3
ll.....l.....l..r.;.....l..... .r.;..... b m h homomom

F
L
Eals
e

P

¥
L
X
F3
X
X
¥
¥
F3

:#:4*4-
ol
L
)
»
™
¥
F

¥
»

i b & F |
e e e e e e e

»

4
I
& & &
........4....4..........4H...H...H.4H...”...”4H4”...H..__-_ ' 1
“}.”#H}.”#”}.”}.”}.”}.H#”}.H}.”‘ o IIHIHHHI”I”!HHHIIIHIHIIH“
& a0 ok My i i i a RN o
PP N
X i i Xk d k& »
dr p iy dp b e
LRI LM
'l"l.l
e .._"-_ L] Pl
et e e
ron i i A& A
) ) r L g T e
.._......._..__.._..r.._.....r.__.r.....t.r.__..... ra B BB & & & iy .-_ iy 4 I
N el XX R MM
B g iy iy i P A At W
A ] Hxnx.v.xxr L Al
Jro U e ae ke dp o dy dp i dpode dp dp e e de dd de ok de de ke ko & . o ow e M o
F]

i
* HIHHIH L ]

)
X
»
|

et xty

a N e a e e

L

E) :*_4- F)
o

i
Pl CACA Al
Pl » o
NN e PN NN
o i
o - » A A
L
tH._..”.-_...# .-.H.-_.__. ”_-.__. o
o b rl o b - o I o g e
i EIOEN bl W * .._H.___“._..H o o A N .4H.4“ ”I"l“ sren
Pl PRI dr e i ur L
ot " T e -
o e R e 'y Pl
L L AL LN
i

L}

LI
E )
»

;I..-
)
L)
‘

-E

[ ]
L)
F )
L)
X

&
L]

LR

LN

ir
* &
R N ) L N e )
l....l.....l i}.l.}.llililllil * i
F ar ar
R AL M MM M, A e e T N ML M
ﬁ}....}.l}.ill.l.ll.l.}.}.ill.l..-. :_tn.r T.rl.r.._.t.._.r.r.r.__.._.._......__......._......._..rl..r.._.....-1....l.....4}.}.441.{}.{4‘1.{4{#11.4}.4}.}.#
&#}.b.j.b.}.#}.l.i..-.l.}.i.-.l.}.l gr b de & dp b b 4 U dpodp b dp O o b o & & ok & & & & & & w
P e e -
dp dp dp & & o & & i 3 L]
o o & i o & & & & 4 »
&H.-.H.-_”.-.”.-_”.-.Hl”.-.”.-_”i“ ] & g odp A A .....-_” .-..-_”}.”.-..-_IH." “.-.”.-_
&#}.}.}.l}.#l.l.#ll.}.l#ll.}.l. lli.....}..-.i.-.l..r....r.__..r... [ ! i.-. ....l......._......__..r.r......_......__. .._......._..-..__......-..-_ l..-_i
w o i i g & g & L L L L ] L E I L L L]
EEE N N M N N el N o NN -
r dp iy dr o & ir & & i & i i & & & & & dr g & ok F N ok &
& & & & o & & & & dr A o & B & & B LN N N
EE A ) i dr ek iy i b b b b ok ke
”.-.l.}.i}.l..-.l.}.l..-.i.-.l.}.ill.-.l .-.l..ri.-_III LT NN N N
P R el e e BN ir B iy
S L R N L L ) L L L,
L L LR S L N & & & & & *
A R O N ]
__.Hl”.-_”.-.”.-.“.-_“.-_”l”.-_“ .-.l”.-.”j.”.-.”....” l.-..-_l..-..-.l.....-_l..-..-..................... .-.H.-.“.-.“
o & kR g o dr i i & g & & dr o dr i b o &
g i & i & o dp g Jr g ir [ ] dp & & dr dp i dr I & g
P N N ) M d ! at e R ey ek
dp e dp i & o & i iy b dr L N i i L o & & dr i i i
H#”#”IHI.“}.”I.“I”I.“# W #l.i‘l.‘l‘iii‘i L] - Hll HHﬂlﬂlllﬂlﬂﬂﬂﬂuﬂlﬁﬂv_“l”ﬁ” r et “l.”l.”b.”l.” ”.:.Hl.”b.
ll.ll.-_i....l Il..-.l.ll.ll..-.i ir [ ] g HIH .HIHIHIHIH!HHH?HHIPIFIRIH F HIH | m L L, x / Iln..-_l..-..-.l.n..-.l..-. l.n..-_l..-.n.
dr o & & & o & & R K N AN N | Ll lII_IlI_ k L) L) L]
ﬁ}.l.l.l.l.l.l.ll.}.}.l}.l}.il. IIH " :.IH - [ ]
o & & & & & & &
O L L L R L R ll
N N M) N o W N ) x
“lj.l..-_i.ll atat, ”-.....r.....r.-_l o [} llVllllllll
L ] LI EE R TN F

Y

L]
L ]

J-*l -

Hl"l“lﬂ“"“ﬂ HI!IHI-I .

a2
[

L ]
»

]
| " .EIHIHI"IHH HHH !H

A Bl A B H X ¥ R E

X LR S N
a T dp eyl - L

L
P

LI

et
e
Ll al

A
A
»

X N XX E
L)
ar dr
i

LU N
.___.4.__...._.4.__”.......#
i X kK ik
i

a»

A
& &
L |
X
i

X

L]
L}
F
F)
¥
)

r
*
*
L
L]

&
3
»
»
¥
»
L}
¥
¥
X
»
¥
¥
o
& &
¥
¥
L}
F
L
* »
o

¥
¥
¥
»

XX N ’ Ll )
MM W L aE e o )
W W dp o dp iy p e dp e dpde a p e g

L o
B et B e N PE PN NN e e T
.......
.-.

F
¥
a»

X
)
N
X ¥
¥
i
)
ap
X
)

I'I‘J-*I'I'l

x
»
X X
)
¥ X
Fy
L]
i
L}
L
L}
L

i
+*
X X
X

CRUE N S
»
NN

Fr o ar - r
..r....r...H...u....H...HtH ¥ ”._...... H.q... X
e TR T T T
"

i

*

)
X
i

X
&
L
X
x
AR
Eals
x
x
X %
Lt
X X
¥ X

L)
Eal)
Ll
L)
L)

i

i
ir
ir
F
)
ir

»

¥
R )

E N
3 M aE g al

Fl )

i
Ll
PN ) ¥

i
*x

i N H._..
ar

T

E)
oy
»

)

¥ X
X

I
L
o a
H.q.._.”.q
AL
iy iy
i &

ENCE )

¥
LS Wt

&
P N N NN
q.............r._...........__....
o [
L N .._.....q
Y

EarS
)
Ll
)
x
L et )

Ly
Ul 0 R
»

F
™

¥
)

¥

x
o o )
s

ES

EE N

Lt )

X

s
R e e e L i iy
T A R A

Rt )
ap

Nt S )

X
&
I

F

T
u u u L R g
P L e ur X e dr i Ll e e
T e e W A AL Mt X ACE
i T
e P P e
..h}.H..H}.”..HHH”HHHH _-..._.4............”...4....4...”...”..”...”.—”...“.-..
i i Pl I a al N  a a  ala
i Ll ur ar e T T T T
PN AT L o
H H._.H H.q . AL N XA A I A
x L N i N e e M e st el ety
T W T e Ty x L L N N iyl e
ur ur N N N NN N e e e i

X A
r -
r * w R K
x r xa
N N L) Cal )
NN
n L) Ll
H.q.._. e W W e e e i D) L )
> L) e
X i i

)
i

-
X

¥
x L)
L]
Hku...”tH&H.q”.qH#H...H&H-Ht” ”.....ku._q”&”...”...”.q”&“&”.q”...“ H.qu H&H&H&H.._H#H... LA N .r.k...k#...ktHkH... *H....q&....q&..”&”.q i
o & & dr o O o & & r
i ”...HL...; T e e #H...H...H#H...HJH aTa Y e e e e e e e e e

o

F I ) o R B

r

de de b oS o e O i e



US PP28.,009 P3

Sheet 2 of 2

May 9, 2017

U.S. Patent

& ol e [ e owm ok ow o w ok kw4, i A A

. . .
EEXXXEXXXXR e XN X xmw A A LR LR EE¥EERRERR x_xx )
T e o o o woane) e __.aaaaau.-nll- Fat R lanaanaalunn e
xR M A R N N M N M X R xR e mnrdn L) e EAXXXRERERERRERERER

[ A B R R e EEX RN A ER o B X ERX I A AEEEERRR
| N X rm | . ol ] P XX IE IR ETIETRRERER
N - " )

W A R e L " » XXX XZTTXARREERERDR

e e o e e e e o e e o A o e oL o ....-.r.-.r.__.u_-_ainnun -"-. o e i
T nll_...__.__......._##t}.r.......a..........q...k.........__r * B R xR R A N N
x m W e i A e e dr e R b g g a ie XXM I ERAAR NN LA
x X W ey iy e ey iy dp 0 e e i e A e e KO xR KR
o L R N NN N W r EXR KN ENT X RN
K A N A A A e B
o B T
x A FEEREET XXX XEAXXER
L L )
x ERREERERZX X XXX XA REE
x ez o ; ERZARRZX XX m x w am
r - X MK XM NN M 4 R X xR A A A N N AN AKX,

R ; R R O e oo e

M X XN KALEALNNX
E L L
L Hlﬂﬂﬂ#ﬂﬂﬂlﬂlﬂlﬂﬂlﬂﬂ! WA KX XN NXENXESHE

x i
ol ) O
® xR A nnuannxxaaxnannunl"-
x _“Vlu:axnall
e
G A
L
RN N
KRR AR KA AR
o
I I
KA A K A K R
x ”.v_”xnnxxnxnx”nnanznxﬂxnn“a"
L
L A
L A
A e T e e e e e e e e a ae a Ta ae  Taea  ae Ta a T FXNE g o A I
e H.r.-..-.......l.....-.t.............r.r....r.......r.r......l.b . .r.._ .r.r.__ .._......._..-..._......r.__ ..1.r.._..r.._..r.._..r..........;..T.r.r.r....r............l..-_i....r....r#...... i dr HHHxHHxﬂﬂﬂllﬂﬂﬂﬂxlﬂxxxxxﬂxﬂﬂi
X i e e T e e e e e T e T e T T e T T o T e T I
o N o o o N L For e xR
o N e e N A A s A
AT e e e e e e e e e W e a o T e a e T T T o
F O I S T o T o o o S o L VNI
N A N N L N N AL Rl WAL ML Al ) e
WA e e e e e T e e i e e T e e T e e T T T T T T T T Ty A
L o o O I ol o o B
o A I N a a a  al aal  a  a aa  a aal a o s A KRR KRR
B T e a Ty ae a a a a e Ta Ta ae a a ar  ar R
L N I Ol I o Il T T o g A At A Y I
A A N N N R o e et s e al sl ol w2 A
ATy e e e i aa a Ta ae a Ta a a a e T e e e e e e a a ORI U A
L I T o o o L L ol e e Y B
» N A R A R L A N s e e sl aC st e sl al ol al; [ e
x N T I I el o o o N o o Nt A sl Y T
» L e o e T o o o o e T o A Y R XK R K
Y R N o e o s e xR i
X! L L I R e i  a ata al  a als xR KR e R
e L N o o o I o e e o I L A e aa  a araa O L
- B e e T e e e e g e e D ey e e e we X R |
»* N A I N T el N o L o) I
e o I N A T T A T o I o o T I ol A LAl A Y e
X B e e e g T o T ar o e ar T ae Tar a e aa ie a a a a T Ta ETe XA EER KKK
! L N S T I R L A o sl e X A R AR R
X N N N I T T N o ol ol o I o T N N o el 3 i
L N A N i al A el s e s W a0 el “xananna:xu:x
2 N N I N T I el o o o L e " xR R X R R R
" L T S T A o e T e o o o e o o o A L e L
ol T e e a a e Taa  a a a a Ta a TaTa ae a a a a a ar i T T T i T i T R E XK AR R AR
" O T I O S T e o e L A A L A ol
X L T T T o ol o N e O I
K I T T T N i a  a a l a al a  t  a a a aral a a a al a s et al ol s ol o
o L I T T o Bl e S S o o N I A A Nl a Y A
x o N T T T T T ol ot S e o o o AL L
X% L N I R N e N s el Al e I
x o N T T T T T ol o N N L o aa a aala atl aaa L )
x N T N T I T T T o o o A a3 ) i
o L A A A R R R N N e a aa ar aa a a a a a a al e s sl e ol sl al ol al al a2l ; L
o O T B T T o ol e e sl W el » O
K L P T T o o o o N L o L a3 R R R KN
L L N T I T s e e el sl M sl a3 W
x e e e e e a a a a  Ta a a a a Ta a a a a e Ta a a Ta Ta ae a TTa ae ar dei deire u xR AR R A K
o N T T I o o T N T N o A ) n R R R R R N KK
& W & & b & & P I F I A L
rﬂa “ H...”.tn.q x rtn...H.qH... IR t“.t KICH tn#n.q e e e .._..._.H...H.4H.4”._..”.._.H.4H.__.”.4H.4”.__.”...”4”...”...”...”...”...”*”...”#” l"l" na“n“n“nnaﬂn“an-__“ﬂ”x“x”annn .
[ o A F I B o o b i b2 & & A r & o L
“a“ T e ) ..__.H..Hﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂtﬁﬂﬂﬂﬂ“
A lii L
X L, I A o, =
X n F Ol
ol e L i =
!l " L o
X e T S o e g e R e T N L N L S o o o A I e i
kS O R A N T R RN e R e o el A A
% a T T e e T T e T e e e T T a a  TaTa  Ta Tar ae Ta Tae a ae Ta Tar aea a ae a T ae  ae FYAE g -
! N I o I I T o o ol T o o e B ol el N oty
ol N I T N R e  a s aat aa a aal X
ol T a  a a a a a  Ta a a ah, ol
X I T A A R N e N R A el al o sl 2l
i B AT e T e T e e YA e e A ke e e e e T e e e e T e e T S
VH T A N N i P
/ D A N A A A  a  a a a ar aaa aal al
I o I B A B ol )
LI N I o o T o ol o B o )
P A e a A aa a a a a  ar al a a a a al a alal a alal sl alal
L i R N N e Lt el ol s At
I N N N a o a  o  o  a  a  a  al aat
N A N T R N o s a0 -
L B L T T e L s
N N NI o ol et L M s
L A N R N T L o e s s el el
o b b A ol A
o NN .....................4...........4...”...”._, o ......H....H... ......”.rH...H.r o ......H.rH...H...H...”...H...H...H...H...“....q.._ .
dr e o e e T e e T T e e T e
P N A sl a2 -
A N oot Al s el
T e T i e e T i T i T T .
O M A o L L N
L A A A e -
L N o ool AL e
L T o o A .
N N A s e st ol sl
e e T e e T e e a o T T e e T s
c e e T a a T ae a Ta a Te Ta Ta ae T Ta
P N N i a a a a al a aalal .
o N T T L ol Y
R N N T A e 'y '
L A o a2y
T e T T e e e T e s
N N o o A L A a7
N N A A L N N L .
e e e e T e e
AT i e T e i e e e A e '
L A N el ol Al ol
PN N L L e el el s
L A P o Al Al
P ALt el ML E AL N L) '
W e e e
[ e R .__..-_.....-_l.-..-_l..-.....
L LN

. 'y '
]
R el
i xaauax“ .—”.__.”._q.._..___#.-...q
o L
X Ly Pl
N T
.Hn J-.H... PN
- * » '
e w .
e T s R PR ol b AT
N - A -k Py N S PN Y de T e e T
A NN v e ) 2 PR A T I A P T T el o Bt el L g
PRIy e o aal . u__.upu____.n“l R M e NN M e Nl XAl alal e o
N “x i e T T T e T T e T e T T T ()
o K KR e S e e T T e e Wi e e
"N K X X O A o A N el WA e T e T
R X Ko T T e T T T T Ll e el el sl el al sl al ol ) »
"o i, a e T T T e W T T T e *
e xR RN L a2l P e A N a0 P
"n“l“ll; a:“al .q”...“.4H._._H...H.-H.qu...u.___u.q”...“.._”#“...“&”a .qH...”.qH.4H...”.._”.._“...H&H.q.q....f._...-_.___....f..r.___ Tata ”k :
n n o e A L e i i i i -
Pl e N L N P ur
* P A ) dr i i A u
o Wi T i Ty P »
x S L A A L N " "
-y L N N N AR R
T A i e Pl el a0l )y u »
x AT i i P A N N A -
' R x o N A AL M A g
v P N a0 i
x P M A Ay 'y -
» P A a0 0 -
. E e Ml w
. x o N A L S M
" ® A A a2
R x P N A A NN N
" RE * L N A L N e
R R " L L A
KRR x ey
EREREERE . o N S L
R T e e e
xR R T e e e e e e T L N A A 'y
X EREEER D N N N N N N A L L NS
. KRR R RERE P e e T T e e T P A A ey
. XX E R R R T L T e T e e e e e T e
o | N o e N N A a3l
XX ERERXE N N N N sl N
. "o xR R s e T T e T e e e e T S A
- XXX TFTENRT drdr e b b o Jr e b b brodr bk F i L o N ) L] ir & & B .
. KA R x S N N N N o ol el Pl el ol al ol -
- Fv.ﬂﬂﬂﬂllﬂﬂﬂlﬂlll » Il b drom b b i b Mo & b N koo .-..-.l..-..-_.-..-. .-_.-. .....-...-..-.I.-..-..-.. .
. X KRR . 0 i ;
. i ol b bk b M b M F ) "
" o P I TR L A I R o N I T A N el s
WA A A N A N N N R N A R R A Ul )
X N N A TR N N o N A N T o I s ol
4 o e T o
XK KT T L N S N N N N T e el 'y .
KN R E AR Wi e e T i W e e e e e e e e e e e e T T
A A R L A A N A o A N R Rt ol sl ol el s .
i L N M N N N I T o N N o )
ol L A A N N N R N N N RN R N
. L L A [ F ol ) ol
4 .axrxr.xwxu Hxnn"n" ._..H.qH...H.__.”....H...H...”.___H...H.._.”....H.q“...“.q”t”..rt”*”#”k”t”u HtH...H....qutkthHu rt.rtHftHkHtH...”...H.._“...H&H.q.-_-..._ s )
xR L A A A o N N R e -
. " AT T T e e e e e e e e e e e e T e T T T e
* o L L S T ) .
xR W T T A e T T e ae a a e T ae  a w .
* WA e e e e e e e e e e T e e T T e e T T e T T T T Ty .
x L N N A T R I o T O ol ol s
. Wy U e e i e e T T e T T T e 2w
T e T e AR e e e e e e e e e T e T e .
* L A N R N N N N A A i w; ST .
- N N N R N N R AL N L N ) L )
N N N R R R N W r
. k P A A A N A A R N N N N N i aC Al 2l ol SRR
i e T e T e T e e e e e e e e e e e e e e T T T T re
o A A N N N N N A N o N At et -
ol I A R N a a T o el r -
xR L Rl S S g ey P ey ey g A o e e a0
) N N o N N N T o S o o )
A i Y,
¢ W ar P T R R TR T R T R T T TR T r I
e A e e A
AR e e e T T e
g A A A A e R AL P A A A N A N N N N el el sl el ol oy
A i o T i e e T e T e e e T e e T e T T T T e
M ENENEERERETEREEEREENENERERNR i O dr Jr Jp dr o dp 0 e b Ur & b b b b r b b b b b 0 de b e dr de b e i i R B
XA KRR A KRR dr i T T e T T e e T e e e o T a T T T ol
o P N A I TN N A ol ol ol e
L A M N N I A Al oy,
o A N R N A N A N N e s el e o
P, I ] T A T e T T e e e T e T T T X x K
R R R K e ® A i e e e e T e e T T T e T T T T X
KT ERRAAREA LA EARTEETAEEEEETRR u x A N R ol ol i
o L n L N S ot Al oy x A
R E e e e e e R e L A o I T T o o Al T
L "R " - 'y R E X
e ' m L
ER AR AR AR LA E R ARTEEERXERRXREXEE K X A
L " O
R A R T R T e e x o
o EE o
o . x i
o O A
X KR R R AR R TR AR R AL R KRR XA
O x N
R XN TR TN ERE TR TR TR TR T EREREEERE R R x
o n e ol
P ) X xy X A
LV P VI P
AR AR A AR AR AL EREE R EREEREREEXERRTR ) WA
ol Pl 2K p
N I P ) xR
AR AR K AR R AR KA AR AR ERERREREAEXRRERR Pl ol A
L A x P Y
L " ® P s !
R R Ak R R A e e A e e e X Pl ol s b
0 " e
L N ® Pl »
L el ;
Lo B I P ’
L N A A A Pty
o N 0 AR EXRAEXZRXR P N
L A O R N R R R A
R EXEZTHERTERR P Ny
L N o ol
N 0 A T
T T ® *
XA RN AR AREE AL EL AR IR AR AR LR ERETRN ) u
o T " . *
L B I e R ERR
P e e o e e e e e e e e e e e e e e e e
A B R TR R TR
o O ]
A R AN T e e e e R A e A e x a KX X KRR TR
L I I )
X e o e e e e e e e T e N
o A O A
N A I A, I A O, I I O, W e R
L TV A
o O
o A, W T
A I T A
A S A
R I T I A A A
L A T N A Tl A
N Nl 0
EO A i
A N A R A A U A i
A
o A B
L A Al
L I A A A A
pe e e e e o e e oo e e e e e e

-
-
-

L

-
-
'

I F 1 F o 1 F o rFr 0 o 1 0 0 1 rFr 1



	Front Page
	Specification
	Claims
	Drawings

