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(57) ABSTRACT

A new cultivar of Heuchera plant named ‘Happy Moon’ that
1s characterized by 1ts leaves that are pale green to green-
yellow 1 color with red veins with the red veins more
prominent in spring, its tolerance to high sunlight, its
vigorous growth habit, its dense, mounded plant habit and its

small flowers that are held on upright flowering stems.

2 Drawing Sheets
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Botanical classification: Heuchera hybnd.
Cultivar designation: ‘Happy Moon’.

CROSS REFERENCE TO RELATED
APPLICATIONS 5

This application 1s related to a European plant breeders’
rights application filed on Dec. 19, 2017, application No.
2017/3331. There have been no offers for sale anywhere 1n
the world prior to the effective filing date of this Application
and no accessibility to one of ordinary skill in the art could
have been derived from the printed plant breeder’s rights
documents. This application i1s co-pending with a U.S. Plant
Patent Application filed for a plant derived from the same
breeding program that i1s enftitled Heuchera Plant Named =

‘Happy Flames’ (U.S. Plant patent application Ser. No.
16/602,544).
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BACKGROUND OF THE INVENTION

20

The present invention relates to a new and distinct cultivar
of Heuchera of hybrid origin, botanically known as Heu-
chera ‘Happy Moon’ and 1s hereinafter referred to by 1its
cultivar name ‘Happy Moon’.

The new cultivar was discovered as a chance seedling in
a container by the Inventor in Rety, France in July of 2015.
The source of the seedling was from seed collected 1n 2008
from open pollinated plants in a trial field that contained
numerous proprietary Heuchera seedlings from the Inven-
tor’s breeding program and other cultivars. The parentage of "
‘Happy Moon’ 1s therefore unknown.
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Asexual propagation of the new cultivar was first accom-
plished under the direction of the Inventor by tissue culture
initiated from meristem tissue 1n June of 2018 1n Beervelde,
Belgium. Asexual propagation of the new cultivar by tissue
culture has determined that the characteristics of the new
cultivar are stable and are reproduced true to type 1n suc-
cessive generations.

SUMMARY OF THE INVENTION

The following traits have been repeatedly observed and
represent the characteristics of the new cultivar. These
attributes in combination distinguish ‘Happy Moon’ as a
new and unique cultivar of Heuchera.

1. ‘Happy Moon’ exhibits leaves that are pale green to
green-yellow in color with red veins with the red veins
more prominent 1n spring.

. ‘Happy Moon’ exhibits tolerance to high sunlight.

. ‘Happy Moon’ exhibits a vigorous growth habit.

. ‘Happy Moon’ exhibits a dense, mounded plant habit.

. ‘Happy Moon’ exhibits small flowers that are held on
upright flowering stems.

‘Happy Moon’ can be most closely compared to the
Heuchera cultivars ‘Delta Dawn’ (U.S. Plant Pat. No.
23,345), ‘Red Lightning” (U.S. Plant Pat. No. 27,767), and
‘Happy Flames’. All three are similar to ‘Happy Moon’ in
foliage coloration. ‘Delta Dawn’ diflers from ‘Happy Moon’
in having a less dense plant habit, leaves that are darker 1n
color, flower stems that are shorter in length and more
similar to typical Heuchera villosa hybrids, whereas the
flower stems of ‘Happy Moon’ are more similar to typical
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Heuchera sanguinea hybrids. ‘Red Lightning” differs from
‘Happy Moon’ 1n having a less dense plant habit, leaves that
are darker in color and larger 1n size, and flower stems that
are shorter in length. ‘Happy Flames’ differs from ‘Happy
Moon’ 1n having a foliage that 1s darker green and less
yellow 1n color.

STATEMENT REGARDING PRIOR
DISCLOSURES BY THE INVENTOR

The Applicant asserts that no publications or advertise-
ments relating to sales, offers for sale, or public distribution
occurred more than one year prior to the effective filing date
of this application. Any information about the claimed plant
would have been obtained from a direct or indirect disclo-
sure from the Inventor. The Applicant claims a prior art
exemption under 35 U.S.C. 102(b)(1) for disclosure and/or
sales prior to the filing date but less than one year prior to
the eflective filing date. Disclosures include but are not
limited to website disclosures by Pioneer Seeds, RHS Gar-
dening, Denis plants, and Pepiniere des DEUX CAPS.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying colored photograph illustrates the
overall appearance and distinct characteristics of the new
Heuchera. The photograph was taken of a plant 18 months
in age as grown outdoors 1n a 9-cm container 1 Attenhove,
Belgium.

The photograph in FIG. 1 provides a side view of the plant
of ‘Happy Moon’ in bloom.

The photograph in FIG. 2 provides a close up of the
inflorescence of ‘Happy Moon’.

The photograph 1n FIG. 3 provides a close up of a mature
leat of ‘Happy Moon’.

The colors 1n the photograph are as close as possible with
the digital photography techniques available, the color val-
ues cited in the detailed botanical description accurately
describe the colors of the new Heuchera.

DETAILED BOTANICAL DESCRIPTION OF
THE PLANT

The following 1s a detailed description of 18 month-old
plants of the new cultivar as grown outdoors i 9-cm
containers i Attenhove, Belgium. The phenotype of the new
cultivar may vary with variations in environmental, climatic,
and cultural conditions, as it has not been tested under all
possible environmental conditions. The color determination
1s 1n accordance with The 2015 Colour Chart of The Royal
Horticultural Society, London, England, except where gen-
eral color terms of ordinary dictionary significance are used.
General description:

Blooming period.—Late spring into summer 1n Bel-
g1um.

Plant type.—Herbaceous perennmial, leaves emerge
from rootstock (stemless).

Plant habit.—Dense and mounded with inflorescences
held upright above the foliage.

Height and spread.—An average of 19.4 cm 1n height
(so1l level to top of foliar plane), average of 72.6 cm
in height (soil level to top of floral plane) and 35.4
cm 1n spread.

Hardiness.—At least in U.S.D.A. Zones 3 to 9.

Envivonmental stress.—Tolerant to high sunlight.
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Diseases and pests.—No susceptibility or resistance to
pests or diseases has been observed.

Root description.—Fibrous roots on woody rootstalks,
158D 1n color.

Propagation.—Tissue culture.

Root development.—An average of 8 weeks to fully
develop from a tissue culture plug n a 7-cm when
planted April through August 1n Belgium.

Growth rate.—V1gorous.

Foliage description:

Leaf shape.—Broad ovate to near orbicular.

Leaf division.—Simple.

Leaf base.—Hastate, lobes 1Iree.

Leaf apex.—Short and abruptly acute.

Leaf venation.—Laciate, upper surface 150A to
150B, lower surface 1350B to 150C.

Leaf margins.—Crenate (shallow depth) with abruptly
acute tips on each tooth, undulation very weak to
weak.

Leaf attachment.—Petiolate.

Leaf arrangement.— Alternate 1n basal rosettes.

Leaf lobes.—Lobed, an average of 7 lobes, occasion-
ally 9, shallow 1n depth, divergent.

Leaf surface.—Both surfaces non-rugose, smooth and
pubescent, moderately to densely covered with very
short strigose hairs an average of 0.2 mm 1n length
and too small to measure color, upper surface very
slightly glossy, lower surface matte.

Leaf color—Young upper surface; 150A to 150B, area
surrounding vemns 173A and 176B, young lower
surtace; 150B, changing to 149A toward the mar-
gins, area around veins 177D, mature upper surface;
150C, changing to 10C at the margins, area around
veins 1748 and 177C to 177D, mature lower surface:
150C, changing to 10B to 10C at the margins, area
around veins 177D, fall and winter color similar to
mature foliage until browning.

Leaf size.—An average of 9.3 cm 1n length and 9 cm 1n
width.

Leaf quantity.—An average ol 14 per basal rosette.

Petioles.—An average of 14.4 cm 1n length and 2 mm
in diameter, moderate strength, surface color 144B,
densely covered with very short strigose hairs, aver-
age of 1 mm 1n length, NN133D 1n color.

Stipules.—I1 ealy stipule at the base of each leal, aver-
age length 1.6 cm, average width 4.5 mm, acute tip,
color; 182A to 182B, apex 1435B to 145C.

Flower description:

Inflorescence type.—Numerous small bell-shaped
flowers arranged on panicles on peduncles emerging,
from a basal rosette.

Inflorescence size.—An average of 28 cm 1n height and
8.2 cm 1n diameter.

Inflorescence number.—An average of 3.

Inflorescence density of flowers.—Sparse.

Flower fragrance.—None.

Flower guantity.—Average of 120 flowers per tlower-
ing stem.

Flower lastingness.—Average ol one week.

Flower buds.—Obovate 1n shape, an average of 4 mm
in length and 2.5 mm 1n diameter, color; 143A,
changing to 179A at the top, surface 1s matte and
densely covered with very short glandular hairs; an
average of 0.2 mm 1n length and too small to
measure color.
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Flower aspect.—Outward and nodding.

Flower type.—Single, campanulate.

Flower size.—Average of 7 mm 1n diameter and 6 mm
in length.

Petals.—Average of 5, rotate arrangement and
implanted in the hypanthium at base, oblanceolate 1n
shape, margin 1s entire, apex 1s acute, base 1s narrow
attenuate, upper and lower surface 1s glabrous,

smooth and matte, an average of 3.5 mm 1n length
and 0.8 mm 1n width, when opeming upper and lower
surface color; between 69D and N135B, fully open
upper and lower surface color; between N155B and
NNI155D.

Calyx.—Campanulate, sepals fused to hypanthium, 6
mm 1n length and 5 mm 1n diameter.

Sepals.—An average of 5, lower 50% fused into cam-
panulate hypanthium, short oblong in shape, an
average of 5 mm 1n length and 2 mm 1n width,
margin 1s entire and fused into hypanthium, apex 1s
obtuse, color; when opening and fully open upper
and lower surface 135C, changing to 143B at the
base, apex 1s 145C to 145D and 179B, both surfaces
are matte and densely covered with very short glan-
dular hairs an average of 0.2 mm 1n length and to
small to measure color.

Peduncle.—An average of 74 cm 1n length and 2 mm
in diameter, 144A to 144B 1n color, primary flower
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aspect 50°, secondary peduncle aspect to main
peduncle 60°, moderate in strength, surface moder-
ately glossy and densely covered with very short soft
glandular hairs; average of 0.2 mm 1n length and too
small to measure color.

Pedicels.—An average of 2 mm 1n length and 0.5 mm

in diameter, 151B 1n color, primary flower aspect
straight on top of secondary pedicel, secondary and
tertiary tlower aspect 1s 30°, moderate 1n strength,
surface matte and densely covered with very short
soit glandular hairs; average o1 0.2 mm in length and
to small too measure color.

Reproductive organs:
Gynoecium.—Pistils; 2, 3.5 mm 1n length, stigma;

club-shaped, 1355C 1n color, 0.2 mm in diameter,
style; an average of 3.8 mm 1n length and 155C 1n
color, ovary; 150D 1n color.

Androecium.—Stamens; 5, anthers; triangular 1n shape,

average of 0.3 mm 1n length and width, 174A 1n
color, filament; 2 mm 1n length and NN155D in
color, pollen; none detected.

Seed/fruit.—No 1Iruit or seeds have been observed to

date.

It 1s claimed:
1. A new and distinct cultivar of Heuchera plant named
‘Happy Moon’ as herein illustrated and described.

¥ o # ¥ ¥



US PP32,567 P2

Sheet 1 of 2

Dec. 1, 2020

U.S. Patent

" 2 a xr h b a2k ma hak a k ak s dah kb oaddh dddadh b kb i s b dddhihiddiid s
b a b nom bk wra bk ba hhhoa bk bk oa ke h g m b bk kb d s b bl iy ik k.

A & F b kb s E Nk r I & T F U .T.
.T.r.T.rI.T.T.r.T .T.T.r.T.l.r.r.T...Tb..T.T.T.T.T.T ‘”.T.T.T.T.r”.'”.'b..r”.'b..'”b. .T.T.T F ] .TH.T.T.-.T.T .r”b”.r}..T.'..T”.Tb..T.'..Tb....b..T.'..T”.Tb..T.T.
b a .T.'.l b a2 b kb .T.:.l b Wk .T.:..r .T.T.T .r.:..fb..f.'..fb..r r A .T.:..r o .'.T.T.'..T .T.T.T.'..T.:..Tl..f.'..f .T.:..r .
R R N R e Rt N N X

o a X dr X
L d bl o b de de o dr b ode ko dr drode ok de dr o dp e dr Je de e Jp de de de dp B ok ok e dr dr de dp dp o dr dp dp dp 0 .
t.r”.r“ & k.r”.r”.r.r.r”.rb ....H.-...;..r”.r.r.r.......... l..-...T.r....r.;..._ H........r”.r.;..r........;..r.;..r....r”.-. ._1.r....r.;..rl.....l..r#k######}.k##”#k.rb.##.rl..rk.
.r....!“.._ .._.._._1......_..1..1”.__ .r”.._ Pty IHI T .r”.._ .r.....r.....v.....r.......”.v .......r...........r”.r.................t...........r..........v .._......r......_..._..r.....r.....
R N .r.....r.....r.-. ] le i .r............r Ak .r.....r.............r.....r .........r....r....r.....r....r........_................r....................__.....

L
»
A
L
L4
L}
I
L}
L}
L
L4
]
X
L4
¥
L
X
X
X
X
X
X
X
X
X
L4
X
X
X
X
X
L}
X
X
X
X
)
X
X
X
X
X
)

L]
L
X

RN A N e N
R o A Nl Vgl e e K Jrdp dr b B dr Jr dr dp 4 A dr Jr & Jp Jr Jdp dr Jp Jdr Jp Jr O Jp Jr & dp .
r.rn....rt.....n.r.r.rr.r....r....._.-_ L ._,..._..__....r.,_..r.....__.._.._1._,..r.._..........1t.r........._.._1..q.r.._..r......1.,_..._......r.._.....,..............r................r”.......r....rt.............
.rH.r“.__ . H.rn.__ H.._. ..._._v. u.p.__...q.._..__ H.rH.rH.rH.._ H.rn... H.;H.rn.rn.._ H.rH.rHkH.rH.rH.rH.rH.rHkH.qH...H.;H&H......&H#H.rH.rH&H
o i aaa
e WA kg el kA e U ke ke i e dr eyl ke e e b N
o I T e el e e M o Pt Pt
e e
» e aaly e e ey ap iy e iy dp ey e
T i kN L WA R A U e iy e e e e de d e el ey
EEE Y . N N o i aCE aE at  a
s » v m s
i W B ke el e e e e i e e e el
R R N ) x r e  al o N
P e an e e e e e e e e e . e ey ey ey iy g oy p ey
e x P W o I L N N N
- r e w NN N N e | drdr e e e e e Uy i e e e e e e i e a0
LR x W e e W w x i ar A p e e el il i iy e e iy e iy e
R N N R I A I I e
n i s a ey n m ardr e iy dp ey g iy e e ey e e ey
ERE RN u S B e W e e e e e W e e
o x N
x a2 > a2 a2 haaah b had s b a ¥ ™ ™ ™ d dr dp .
A oa h k ok RN NN Jp dp dp dp dp dp e Jr dp dr o Jp dp dr
a N & om 2 s kb m k kA oa k k Ok y K Jrode dp dpr Jdr dp dr o dr dp dp
2 x N e i ) i ey e
T A NN AN o o e e I M B AL NN N NN
Bk d kL M LML R ] ) e d ok ik A de ke ek
¥ b kb ko u ki R iy Ll ot o
vhn L e e PSS
| o 2 e T M AL N R 8
A e e e L
[ ol
s R e R e el . h i MM N
FR g . X N Tl x L e e e B a
r @ d g & cr . T XX L 4 0 dr o dr & & O Jr e - 5
IEREILAC A RN wx o o Y R i v
a ks k. M o x xx a, i x L x xR E R

]
P,
| .HHH.HPHHHJI N ....i X HHHHHH“I“HH!HHH
AR XER X M

-.lll'!u..u..?lﬂ.!l ir A e N
ll

R e

X X >,
e - lll"ln "u“..__“n”:“xv.x”x n -

. o ]

Pl il ln:lnr.v”r._..lnxnnrxnx xxAx
e a W R AR N K RN
S L lv.nnxnlal r.xnmxx.xn
PR o W A
- b & & M E A XK
aa
F - &

o e )
o E XN N

S -

; o

i iy e e T i

Ll g
3 e od e U de by oA XN
LR 3 e k)
= s oa ko oaoa bt BN N ki ko X - e e e e e mmmeaem o oao.
P e A NG - - - r k- r
A aaa N ] - r o P & i i i .
roreo- & b i i
A ot A NN N M NN M NN N
! f_r &t dr & dp dp Jdpody dp i dp e e dp oA drodp .
PR N W T eyl e e e e e e ey e g
Bk kA dr iy dp e dr dr oy dp o dp dp dp iy dy deodp e dp e e A
e P LN N NN 2L NN N
i W e ddr e e e i iyl o dp g
drl ar dr ar de e dp dpdr p g e dp e ke A A A
P dr dr i dr X b i W e dp e pdp X dr e de b odr d b dpodp & dr dr
A i M N o L S N .
AL N N NN N N E N RE N N N N

M.r.r._..r.r .r”.r....rn.r ._.H.._.r.r .rH.rH.r....... .............._..........H.r.._..............................................t.....................t....r W
; o .r.r.r.r.t”.r.r.r”.r.r...H.__.r.t.r.r.__..r & .._......._. ) ......_...............H.r .r....._1.....r....r....._1....r.......;........r....r..........r....t.....r....r..........
gl o .rH.r Rttt RN o u ....._...r.............rH................r....r..........r......................r.........r..........
E I ....H.__ .r.rH.r.r.._....r.r.....r\.r.-...r.r....r”...”.rl..r”.-..l..r....... [ .......l..r...........r.;..-.. ............;..r.;..r&......;..r&..r....r&..r&..r....r”.-..#.__H.
I.-Il ._...r.r.._..r.._.r.r.r.t.._.r.._.__ .._.._.r.r.r”.r.r.r.._.r.....t .._......._.......1......_. &% .._......r.....r....._1....r....r..........r......}....n.r....r}..t....r....t.._..r .r.....t.r.
" HH NN NN b oa hd Pt e | ) .....r.._..r.....r......_...........r.....r.....r.....r .._......r.....r.....r.....r.....r.....r.....r.r.
i .r.._.r.r.r.__.r .._.._.r.r.r.._.._.r.r.__.r.r.._.r.r.r.....r.l oy .-...._. aroa e .....-..H.r.-...r.....r.........-_..r.._..r.._.....-...........r.........-...r.....r”....-......”.._.._......r.
..........r”.r”.t .r.r.__.r.__H.._.r._.._.__.r.r.r.r *ox ok .._.r.r.._..t.._..__.._..r... ......_..r...... ._1.._..._. .r....t....r....r....r....r..........r....r....r....t....r .r.._..._. .._..._...1 .
Hx .r.....r.t.....r.__H.r.._.r.._.r.._.r.._.r.r.__ .-.t.r”.r .._“..rH.r.r.._.....r.....r.....r.....-"....H.r.....r.....r.............r.....r.....r.................r”.r.....r....r.......”.r.......”.r”.r....-H.r.....
.’.*H. .T”.TE.T.T.T.T.T.T.T.TE.T.T.TE.T.T“.T - .rbI.T.T L] .Tb-.T....TH.Tb-.' L] .Tb-.T....T”.l.b-.'....fb..'b-.'...b-b..'.f.'l..f”.'b-.' .rb..' o .T*.T.T.T....
o a .r.._.t.r.._.._.r.r__.rn.._.r.r.t.._.._”.__”.__ H.._.rn.....r.....r.....-_.....r ......il.......r....r”.r .._.H.t.....rn.r.....r............r.r.r.....r .r.....r.....r.....r”.r.....t......_ il
.r“.__H.r SN .r.rn.t..........r...k....r.r.......t.r.......H.rH.— .........r.-..r ........r gt .r.....r............r i i et .r”.r.............r.....
l-.:..r.T.r.rH.l.r.T.T.'.T.r“.‘ .r.r.T.'.r IE.T.'.T'.T .THE.T.T.T.T.' 'l..'b-.'”b-b..'b-.r....Tb..rb-b.....fb..'b-.'....fb..rb-b.”.rb..'b-.'.'.fb..rl-.'....
Il Sl Y .....r.r.ri .r.._.__.._.._.._.._.r.._“.._.r.r.._.ln.l.r.__.r.__.r.._.;..r.._.._.r.r .r....r - ....-..H.._ .r.;..r.;..r....r.;..-...;........r....r............”.r}..r .._....._....._ .....;..r”.._”.
h....r...........-.ll"...l....._ X e et .._.....r......_.....-. ......_. .r.._..r....r....-.....r....r....r.....r....r...........r .._.............r.....r.._..r............._ a .
-.._ .....-..-..........l. .ll. A “H ' .....r.r....l.._.__.._.__.._.r.._.._.._i.ri.r.r.ri...i.r.r.._.r.r.._.r.._.r.._.....r......_.r.r.-..r [ .-...........r..1.r.-...r.....r.....r.r.r.r.:..._..r.;..r.;..r.;.#.;..r.....r##.;.b.r.r.._..r.-.
w o A I T N g Ul i) d o de O 0 b dy b oA A de by b de kb e X

ko drodr .
Pyt ....._..... ity .r.._......r.r.__ - .r.-............_
I N

S

¥
X
L4
X

ll. o .r.__.....r.._.q.r.r.._.r.r.._.._.v.r.._ n.r.._.r.-....-.r.-...\.r.-.r.-.r.r.r.-.....r....r....t.-..-.
-
o h B 2 h oa oa oam doaa k ko ks k kA okl b ¥

drode J o de S Mk dr de b b0
.J..r .T.T.J-.r .T.T.T.T.T.T.J..T.T.T.J-.T.J..T.T.T.T.:.}..T.T.T.J-.r A .
b b o b b b i e b b b kb b X

b b & ok E .
ettt .r....r.....r.._.._..r.r.....r.r.r......_..............r.....r...........r...t.....r.r........r.r.......r.r.r........rt...r.r.....r.r
L A A U 4 d d ke dr dr by A dr b b de de A b de dp Ak de b b b bk A A,

a & & & & & &2 & & b & & b ¥’ h Fh i s & Fh ko h s sk b h ok
" &2 2 a2 & a2 a2 kb bk aaakdadasadkdhorasdhoa b ks s h s kb s bk ks b ks y sk a b




US PP32,567 P2

Sheet 2 of 2

Dec. 1, 2020

U.S. Patent

. .
r A s s oa s oaaa ko

L]
-
- N
A &2 a2 a &k
- a =
-
-
- -
Ll
w ok

F

E
P I I B R N I R O I R I I R B R R R T R R N RN N T T N N B R

" s a b & a2 & &

Fa
a & &2 & & & & & & b & & &

a a h d bWk ok da kh k hoadr d b h Mk j A b b drodr dr A d
2k b o droa kom ke b de b b M b d e dp droie koA dp oA A
A b bk bk oa d s k ki h kel b

L k F r h ¥
Mt I 2t Pyt ......_.._1 ¥
b bk dd b § dr drode ke k

L L L L L L L L U U T L R L
R i U F bk ke h o S N U T T A F

e .._.__.__.r.._.r.._.r.._“.__ i ..1.._.._“..1 .._......1”.._ iy .r”.r.....r”.._.....r......1.............................._..............._..............................._......._..-..r.-..-..-..-......._..-.#}.}.&.}.}.}.}.}.&.&.&.ﬁl.l.}.}.l.&.&.}.}.}..
e e e R e e i S R R i ........r....__.....__ b & P il S et P it ._1............._1.........................................................................................-..................................-..-......-..............-......-..-.l..-..-..-..-..-.l......-......-.....l

2 h » ' Lk A kM A b kM Ak o Ak h kM kM A i
et At e e .._n.r........ P e o .._.._...._.............._.._...._.._..... .._.._...._.._...._......._.._...._.._...-......._......._.#1.###4}.1.}.#}.4}.41.1..-.4}.###}..
L & & b b m b om M b b m b & JoJr dr dr b & Jr b Jr M 4 Jr o Jr dr dr o Jp 4 dr Jp 4 B Jp & dp Jp Jr dp Jdp Jp dp dp Jp dp Jdp Jr dp dp e dp of oF Jp dp

T A N L g g A o S N N A N
Ak a h a doa b ok & A kar b bk d o bk k& drode dp de de e de dp dr e dp dp i e dp dr e dp dp i Jdr dp dp dr i dp dp & i dp dp
3 M k k d A kL Wk ok kb h Ak j &k ok b d A J A M d o d dp dp e i dp dp e dy iy oy e de B e dp e d & d
A M A Rk Ak kM A oam d h ko do Ak k k k kS ke dododrodrododrodrodr o dr de dr dpodp dr dr dp dp e dp dp dp dr i dp e 0
b b M d d b b dr f b b de dr b b ok dr b e dr kb e d dr dr de de dp dr dr dp dp dr Jdr Jdp dp ip 0 Jdp de e dp iy Jp dr dr dp dp b & dr dr i dr s
e e ......_ et ._...r.r.r.r.....r... .._.............._...........r.....r._......._..............._......._..................................#}.#}..q}.}.j.#}.}.}.}.}.}.##}.}.}.}.##.
A d A k& w k k k ko ok 4k Ak bk ko kA h o d o d & drodp de de drode dr B A odp dp dr e dp dp de dr dp e dp dr i dp dp e dp dr d

L}
L
X
X
)
X
L}
L
X
X
)
X
X
L

L

LA NN N N

¥
X kX
T
™
L)
L

X
N ol o

Iy
Eal

Wiy

i
Pl
™

)
X
X
)
»

o

i
b bk b ks bk Fh ok Nk b I I I U F U I o o F O o
.._..._..._..r..1..1..1..1..1..1.r.T.r.t.T....._..r.T._...r._.........._........r._........ et x T x, x,
P i Pl FE Nt N N D0 D N DEE N DE DN DE N -
Jrok Jodr d Jdr drod dr dr o dp o dp o de dr dp o dr Jr o dr e dp dp dp dp de dp e e dr dr dp A dp
R e e
b b b b A bk bl e de § drode drodr & 4
dr de b dr d i de de U a ke w i
T et NN e BT JE NN DS NN D DE M R N
e e e e e e X ey e e e e i
N e Ak e e ke e ke e e e ek e
II_Il".-...r......_.r.....r.._.r.-...r.r.r.r.....r.........-...........r.....r
A T N N I T Pl i M P
e

F &
W .._.....r.r.._.....r...H.rH.rH.......rH...H...”...H.r”...H...H... P
Pt NN N A TP NN N S N
B e e ey ey e e e e e e
e e e e e e e U e e e U e e
o P T e o o
N N H
ol

i
L
.

Lol
i

N N N M
L)

N N o el

N W
P

i
¥
i
i

¥
EE
Lok

X
IS
¥
X
IS
r
Ly
IS
i
Ly
IS
i
X
F
i
»
X

LN N

i

X ¥ ¥
EXNEA
N
PN )
i
NN
E)
S S )
.

PN

ar
X
ok

¥
)
LN NN NN NN N NN

XX AR KK kXK
N )

¥
L ]
I
i

| ]
[
F
™
i
r
™
[
i
)
i
r
¥
¥
F
¥
¥

o M

¥
Fy
L el
L )
o g A
e

X
L)
Ea NN

N

x
Fh kX E R K kKR E KN

»
i
¥
i
o N Y
i

¥
X
™
e T e e
¥

e e e e

)
L Nl el

e e e e e T e

1)
S Sl el )

I I I I ittty
e e e e e e U e e e e e e e e e e e
e AN N N N N N A NN D NN D
e o e e e e o o e e e o e e
e e e e e e e e e e e e e e e e e e e e
e N N AN N D PEpE N NN gt M 3
B A e e e e e e e e e e e e e e e e e e e e e e e e b
o Ao dp dr A de e A

ik

i

)

i

)

¥

Y

i

ar

i

i

i

i

i

i o u
i
)
i
i
)
ar
i
)
ar
o
i
X

L )

ey
X X
)

x
L N Ny )

b

*

ar
L

Pl
P

e el )

.
L)
L
¥

X KX

F
X FEFE YL EE

*
)
i
)
ir
¥
ir
ir
ir
ir
)
ir
ir
ir

NN )
i

L

X
N S

X

ey
Pl

LX)
iy
i
K oxx
K xx
¥
X
LN )
ar e R Ly
Dl A el e e

X

¥
N N N e

X ok R K Xk R N kK

X &
X a

X
LU N N )

LN
)
Xk k ok kKK

Ea N

L4

¥
Eals

o
¥k kK K
Ea
LN N
Pl
L

X
i
LN
X
ok kK N
™
i
F
x
i
EE

™
RN K
™

F
EE N

X X K R K kR Ao

ol otk ol N )

I e e e e e e e e e ey O e ey e e e
Jrodr de dr O dr e Jdr o dr dr dr dr dp dp e
P

¥y
¥

koK

Xk kX

I

X Xk ¥

™

X

X

L

L

Kok KK
X X kK

[

i
i

.r........
.r.r......_.

s
L
I

¥
¥

X Y

....
.._.
H ...t.r....r.......rH...H...H....r...............H.r..“

b de dp o de de de de dp o de dp de dp dp dp dp dr o de dp de dp de de B dp B dp dp o de dp b U e dp
.r.r.r.r....r.......r.........r...........___........r.r.r....rH .r..........rtH...H.rH.rH...H.............r...H.r .r“
AN AL ul N N T NN e NN NN N NN NN NE N
e e e e e e e I 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 e e e e e e e e
EaE bt o A CE e e e Nl

Eas

X
E
¥

&
L

..............H...........r............t
o o o
X g i e
R N N
o oA
d e

arodr o U dp ke dp

L | Jr s
T MR NN X
x xom o xS aEaE at a a a
& _nllﬂv. F i

Fr k kk
x

PN
e

I el e ke s

S
e e e
ek e ke e
e e

x
Jr: ¥

EE N el
PN

PN

IS
i

R
i
i
Ly
i
¥
¥
i
¥
¥
i
¥
¥
i
r
¥
L
E

I
E
Xy

i
]

I d ke

)
)
i
)

IS
i
i

)

)

i
)

)

X
X
EAE N
¥

‘e

¥

X

L}

¥

F3

¥

¥

X

L}

L

X
iy

L

XK kN kR
™

XX R X KX

)

i
LN M N g

M

i

A M ML
M

i
NN NN N )

.
e
i A

Pt
ar A

Pl

..1 .
I o
N e e e
ECE A v e

v
L NN )

x
X X
A

i
AR
Pl
Iy
i
)
Iy
i
)
X
X

r
X
r
r
i
¥

N g

A )

o
L i
2 ) X

e an”_.ﬂx .__....H...”....H... ...H...H...H...H...H...H...H...H...H......... EEAUNE N
“ il o i ar ol
. A M M N M N

L}
X
L}
X
X
F

o

IS
i
Ly
r
F3
X
L
¥
Fy
IS
r
Ly
IS
i
X
Iy

F3
X i
¥
]
F3
¥
¥
F3

|
)

)

X

F

x
AL
X

x
Jr:lr
x X
x x
x x
xx
xx
x X
F

¥

Fy

X

™

Iy

¥

)

¥

i

¥

i

)
AR

i

i

™

X X
N

A
A

i
i
I
L
i
I
L
i
Ly
X
i
X

Pl » i

roa_ir Ll . . . ;

N AL N A L ! " k . HJ.H#H#H?H#”#H!H#H#”# ”.

dr b 0 A dr dp e dp i
i

e T T

XA
)
ERE kAR

5
|
X
s
F3

L}
s
s
X
s
F3

.

»
L

s
X
s
F3
E
X
&

s Rl
P g
i K K kK K a
- e
L) i dr ey d i
o, r ip e A e
dy iyl e  a
Ll b gk ke kN
L AR e ey dr A
ol e
e a e A ke d A W ke
i & d ke ke od o ko
w Ty L
Pl ul N
L o i e i e X a Kk
i Y o e el
& e ki ke ks
E i e dr e i e d A
Ty x dy dp ey e e i
ok L N )
L X N
ok ar e ey e iy e e
T M MK Xy W e e
P M R e A N NN N NN NN NN
* x 2 A e
e N e e
LM & e e e i kel e e a de A e
x x BCNEaEa a a E a aa
x e a aa a aa a aa  a
x xS aa a a aa a
» e

w e d ap ap e ap  ee dy
L e e e e e
P L N el S il i Sy gt
i p e i ke N A

dp iyl e ey o e o MR e dp e e e

» & e d ke d e a kR Xy A e el i e i ek

xR N N i dr e drdr i ke a

O B dr o a dp d ke i i a iy e i iy e ey e

o xR N N o

wr x x e N L )

B ey e e ) e

x L N N I dr dr el i e
] L e N e aa x o N
o x A i

N N N N N g

WL e e e e e e e e e e i e M B NN N N N JE NN N N DL, B N M

L e e N N i e e e iy e e e de i N I i ki ke iy dr i

A e e N N ) dr dp e e a i d X T

o e R R NN e N NN N NN N NN N = W NN

e U a k k ke ke ke Wk KKK i e ; ol o ks X Ll )

el . ar e oy ey e e X Ea

R R N A NN NN e e e e a4 WA & k&
A A e e e e A e e e e e e e e e e e R
e At R N NN N LN N N LN N N NP % M
r xR g g I d e d el e e d ke XX, +
K ot M e N N NN DE NN D N ; A A NN E AL NN LA PC R o 2

U e e e e ey e d ke ke M N kK by U e e dr 0 dp e odr dr i e dr ko dodr X

r ok r L

L o w e e T
R R M N R M N N N M NN N A e e e e e e e e e e e
xR e x S
o e e o a ........__..q#4&...r.4......k......&..rk...r&......r......“
S e  p S Sy iy e T o o i Ry P i Pyl Pl i i
| L o N N NN N L )
o x N e oy i e i e e
wn e e R : A e d kA ko kN
w = o o o a alal 3 Ay iy i
e o e e iy e ey el ey i o ap e e gk
rx NN NN I dr g dr b kU e dr ke kR dr k& iy i iy dr e i s
o N e N el kg i dr dr i i X
o N T ; i a R a
2 NN NN N N & drodr ki ke od
Ll i ke k x e dr e e iy ar e i i A K A
|nl T e e Ay e e e iy ey ek X dr dr
e AN N N N N E
x s N A dr A e e e e B e iy e iy e i A i ik

e I d eyl i e e eyl ek LS
e R N N R ] .__.._,..._..qu_....r._,..,_..qu......,_..qkﬂ...r&......&...r.........&ﬂ#......#...&a: Pl .__.“
x ¥ e T " app e e el ey e e e iy i




	Front Page
	Specification
	Claims
	Drawings

