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Latin name of the genus and species of the plant claimed:
Pelargoniumxhortorum.

Varietal denomination: ‘Gravio’.

BACKGROUND OF THE NEW PLAN'T 5

The present invention comprises a new Pelargonium,
botanically known as Pelargoniumxhortorum and heremafter
referred to by the variety name ‘Gravio’.

‘Gravio’ 1s a product of a planned breeding program. The 10
new cultivar has stellar-type red-purple tlowers, medium
green, distinctly zoned foliage, and vigorous growth.

‘Gravio’ originated from a hybridization made in the sum-
mer of 2003 1n a controlled breeding program 1n Hillscheid,
Germany. The female parent was the variety ‘Grasalm’, U.S. 15
Plant Pat. No. 16,642, with single-type, rose-red tlowers,
stellar-type shape, medium green, zoned foliage and medium
to tall sized, and mounding plant habit. The plant habit of the
parent ‘Grasalm’ 1s somewhat smaller than that of ‘Gravio’.

The male parent of ‘Gravio” was an unpatented hybrid 2¢
seedling 1dentified as ‘k00-5693-12" with rose-red, single-
type flowers, relatively light green foliage, weak leat zone,
and medium to tall plant habiat.

‘Gravio’ was selected as one flowering plant within the
progeny of the stated cross in the spring of 2004 in a con- 29
trolled environment 1n Galdar, Gran Canaria, Spain.

The first act of asexual reproduction of ‘Gravio’ was
accomplished by vegetative cuttings from the 1nitial selection
in the fall o1 2004 1n a controlled environment 1in Galdar, Gran
Canaria, Spain.

Horticultural examination of plants grown from cuttings of
the plant imtiated 1n early March of 2005 1n Hillscheid, Ger-
many, and continuing thereafter, has demonstrated that the
combination of characteristics as heremn disclosed {for
‘Gravio’ are firmly fixed and are retained through successive
generations of asexual reproduction.

‘Gravio’ has not been observed under all possible environ-
mental conditions. The phenotype may vary significantly
with variations in environment such as temperature, light
intensity and day length.

Plant Breeder’s Rights for this cultivar was applied for in
Germany on Feb. 21, 2007, in Canada on Mar. 30, 2007/, and
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in the European Union on Jun. 20, 2008. ‘Gravio” has not been
made publicly available more than one year prior to the filing
of this application.

DESCRIPTION OF THE DRAWINGS

This new Pelargonium plant 1s illustrated by the accompa-
nying photographic drawings which show blooms, buds, and
foliage of the plant 1n full color. The colors shown are as true
as can be reasonably obtained by conventional photographic
procedures.

The first photographic drawing shows a flowering potted
plant of the new variety.

The second photographic drawing 1s a close-up view of an
inflorescence.

DETAILED BOTANICAL DESCRIPTION

The measurements were taken 1n Hillscheid, Germany 1n
carly May 2007 on plants that were growing 1n 12 cm pots 1n
a greenhouse spring trial. Culture of these plants had started
in early March 2007 with planting of rotted cuttings.

Color chart used: Royal Horticultural Society Colour Chart
(R.H.S.) 2001.

BRIEF SUMMARY OF INVENTION

The following observations, measurements, and compari-
sons describe plants grown indoors and outside 1n Hillscheid,
Germany, and i Chatellerault, France. The following traits
have been repeatedly observed and are determined to be basic
characteristics of the new variety. The combination of these
characteristics distinguishes this Pelargonium as a new and
1stinct variety:

1. Red-purple flower color
2. Stellar-type, single flowers
3. Medium green, distinctly zoned foliage, flabellate leat
shape
4. Vigorous growth, and medium to tall plant size
5. Mounding, moderately tight plant habit with the flower
heads well above the foliage
6. Early to medium spring flowering response
7. Suitable as a bedding plant or for container planting
8. Good rain resistance
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TABL.
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DIFFERENCES BETWEEN THE NEW VARIETY ‘GRAVIO” AND A

SIMILAR VARIFETY

‘Mark’s Elf” (Not
‘Gravio’ patented)
Flower color general  Red-purple Slightly more purple hue

View

Color upper petals

Color lower petals
Flower size and shape

N57A at tips, mainly  RHS N37A
438

N57B to N66B

Larger and more
zygomorphic, upper
petals are much
longer than lower

N66B or lighter

Rounder flower shape,
upper and lower petals of
similar size

petals
Flower length 5.6 cm 3.9 cm
Inflorescence, 10.0 cm 8.3 cm
diameter
Flowers per 20-30 40-60
inflorescence
Leaf size (width) 7.3 cm 6.8 cm

Plant:

Form, growth and habit.—Shrub, spreading to mound-
ing with the inflorescences well above the foliage.

Plant height.—15.4 cm.

Plant height (inflovescence included).—Approximately
24 cm.

Plant width.—27.3 cm.

Plant size at the end of the summer—31 cm. (6 months
old, August 28).

Plant width at the end of the summer—35-40 cm 1n
diameter.

Stem:

Number of branches.—8.3.
Color of stem.—RHS 143C to 144A, no anthocyanin.

Length of stem.—From 13 cm to 16 cm.
Diameter—0.8—1.1 cm.

Length of internodes.—Approximately 1-2 cm.

lexture.— Appears smooth, but with fine, dense pubes-
cence.

Foliage:

Immature, leaf color, upper surface—RHS 137C to
137D. Lower surface: RHS 143C.

Mature, leaf coloy, upper surface.—RHS 137D mainly.
Lower surface: Between 143C and 144B.

Length.—4.5 cm.
Width.—7.3 cm.

Shape.—Flabellate with distinct lobes, palmate vena-
tion.

Base shape.—Wide open, nearly truncate.

Apex shape.—Rounded.

Margin.—ILobes and dentate, somewhat 1rregular.
lexture.—Dull, velvety with very short pubescence.

Color of zone.—From RHS 166A to 200C, of medium
distinctness.

Color of veins, upper surface—RHS 143B, not very
distinct.

Color of veins, lower surface.—RHS 1435 A, light green.

Petiole, color—RHS 143C to 144B, yellowish green.
Petiole, length.—Variable, range from 6.5 cm to 11 cm.

Diameter of petiole.—0.3 cm.
lexture.—Covered with fine pubescence.

Inflorescence:

Tvpe.—An umbel, semi-spherically shaped.

Begin of flowering (50% of plants with open flowers).—
Around April 30 (9 weeks old).
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Duration of flowering.—Continuous flowering through-
out the Summer.

Number of inflovescences per plant.—3—5 (at the stated
time); 25-30 1n late summer.

Number of flowers per inflorescence.—About 20-30.

Umbel diameter.—10.0 cm.

Umbel depth.—6.0-6.5 cm.

Color of peduncle.—RHS 143C to 144B, often one side
with anthocyamn, RHS 178B.

Length of peduncle.—17.3 cm.

Peduncle diameter.—0.3 cm.

lexture.—A little rough, with short, dense pubescence.

Color of pedicel.—Initially green, RHS 144 A, turning,
reddish-brown, RHS 180A.

Length of pedicel.—2.9 cm.

Diameter of pedicel.—1.5 mm.

lexture.—Covered with glandular hair.

Corolla:

Form.—7Zygomorphic, roughly star-shaped, petals not
overlapping.

Length of flower—5.6 cm.

Width of flower.—4.] cm.

Depth of flower.—1.3—1.5 cm.

Number of petals.—3.

Color upper petals, upper surface—Main part RHS
43B, upper third N37A, at base weak veins RHS 46 A.

Color upper petals, lower surface.—Towards base RHS
438, upper part N66B

Length of upper petals.—3.0-3.2 cm.

Width of upper petals.—0.9 cm.

Color lower petals, upper surface—RHS N57B to
N66B, no markings.

Color lower petals, lower surface.—RHS N57C.

Length of lower petals.—2.6—2.8 cm.

Width of lower petals.—1.1-1.2 cm.

Petal shape.—Rhomboid, upper petals more elongate.

Apex shape.—Acuminate to caudate.

Margin.—Mainly entire, yet with a few 1rregular 1nci-
s10mns or crenation in the middle part.

Petal texture.—Smooth, glabrous.

Number of petaloids (if any).—None.

Bud (just before opening):

Color.—RHS N66A to N66B, red-purple.
Length.—1.3 cm.
Width.—0.5-0.6 cm.

Shape.—Elliptic, narrow, somewhat asymmetric.

Calyx:

Number of sepals.—3.
Color of sepals.—RHS 143C.

Length of sepals.—1.1 cm.

Width of sepals.—2 mm, respective 3mm for the largest.
Sepal shape.—ILanceolate.

Apex shape.—Acute.

Margins.—FEntire.

lexture.—Covered with relatively long soft hairs.

Reproductive organs:

Pistil.—One.

Length.—7—8 mm.

Style color.—Approximately RHS 33C.
Style length.—3—4 mm.

Stigma color.—RHS 47 A, reddish.
Number of stamen.— 7.

Length of anthers.—2 mm.

Anther color—RHS 33D.

Length filaments.—5—6 mm.
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Color of filaments.—White at base, main part red: RHS Disease/pest resistance: Disease resistance and/or suscepti-
46R or 53C. bility has not been observed on this plant.
Pollen amount.—Moderate/Plenty. What 1s claimed 1s:
Color of pollen.—RHS 28A, orange 1. A new and distinct variety ot Pelargonium plant named
. : . 5

Fertility/seed set.—Appears fertile, no seed set observed Gravio’, substantially as illustrated and described herein.

in the fall of 2006. £ %k K% % %



US PP20,311 P2

Sheet 1 of 2

Sep. 15, 2009

U.S. Patent

e

" axﬂananuunr.x”x”n"anl A
0

g

I"lﬂl.l”““lﬂlﬂlll"“ﬂ

xRN E
XX
HHHHHH”I“H“I"I“III
] B xE K KEEE E

AN HHP HHH.HHIIIIHHH b

A
a“u”y.”:.x " E R X
R A

X R

' vﬂﬂﬂ .1 )
e r
. Lot r
i ...._._.__.rn.rn..... ATt » Pt v_”x”:””n :
. alaatate e .
W Rk ak ek ke - i e ol
. P e Al Al ol Al X e x e m .
R e .-_.-..._..-_ * FH“II
N NN J i
W o e " NN N
B ! ! & - - .
A " ..HHJ___ x“- .._H-_“...H.._H.q”.q”:”...”...uau.qu.«..
i H._q”_- S el A 4.___H.4”...H.._.H.._.-_.r.r..
' » R s !

X XK Ll bl W )
P il

o & b i
L e ki
Ak ok Rk ke ke kor
L E Mk
LA N
Ll A
L 0 a0l e
N M N

Ll o
MM NN NN N NN

A e ey 0 e ey dp .
.___....-4...4.....4.........................................-....”.

K A A
N BB NN R B

o o e
i A, i
EL I s e
W e R RN




U
N
P
at
C
1l
t
S
v
p

e

:

00
9
-
of
2
U
S
P
P
20
3
11

P
)

Il

Hlll

Illlll

ssssssss::..

F Ilﬂlﬂlllﬂllﬂll

::::::::::::::::..

F Ilﬂlllllﬂlllllllllll

::::::::::::::::::::::..

F IlIllllllllﬂllﬂllllllllﬂll

EEEEEEEEEEEEEEEEEEEEEEEEEEEE::..

::::::::::::::::::::::::::::::::::..

sss5ss5zssa5sszsssssszssszszssazsasssz;:..

F IlIIlII?lIIIlII?lHHIIIHlllﬂlllﬂﬂllﬂlllﬂlﬂllﬂll

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE::..

::::::::::::::::::::::::::::::::::::::::::::::::::::..

sss5ss5sss5555s5sss5s5s;5sz5s5sssssssssassaaszsaszszssss;:..

F IIHIlIHIIIIIHIHIlIIlIIi'lIi!iIHIlHHIHIHI?lIHlﬂﬂﬂlﬂlllllﬂlﬂlﬂlﬂlllll

:.:.:.:.:,:.:.:.:.:.:.:.:,.:.:,:.:.:.:,.:.:.:.

IIHIIIIIIIlIIIHHiIHiIIIHlIﬂlﬂlﬂﬂﬂlﬂlﬂlﬂlﬂlﬂﬂﬂﬂﬂll IIII?lIHI?lIlIIlllﬂlllﬂllﬂﬂlﬂllﬂlﬂlﬂ?lﬂlﬂ

F

Ill IIIlHI?lIHIlIlIIl'HIHﬂlﬂlﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂlﬂl 'HIHIHIHIIIHIHI?lI?llHIiIIIIHI?lIIIH!lI?lIIlﬂﬂﬂlﬂlﬂlllﬂlﬂllllllﬂﬂl

:::::::::::::::::::::::::::':::::::::::::::::. "::::::::::::::::::::::"::::::::::::::::::::::::::::::::::::..

ssszsssssazzszzasassszszszz 5 5"5%555555555555:: '==zssss5ss55s5s555sss:5:s5sssss5s5sss55sszzssaszzazzssszssss;:..

:::::::::::::::::::::g::: t o "::::::::::::. "::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::..

Illlllllﬂlﬂllllllﬂlll .h. | | A A M HHHIHIHHI!HH Iﬂlﬂlﬂﬂﬂlﬂlﬂlﬂﬂﬂlﬂlﬂﬂﬂlﬂ ilHIiIlIlIIlHllIHlﬂlﬂlllﬂﬂlﬂﬂlﬂllﬂllﬂlﬂl

IIIIIIIIIIIHIIHIIIIIII | | | Al A Ilﬂl?lﬂ?l?dﬂ?l IIHHIHIIIIIIIHIIIIIHI

::::::::::::::::::::::::: i ot :“::::::,.

EEEEEEEEEEEEEEEEEEEEEEEEEE s pe et Z':::,.

5zasszaszzssssszzssssssssz;a;

F IIlIlﬂlﬂlﬂﬂﬂlﬂﬂlﬂlﬂlﬂlﬂﬂﬂlﬂl I‘ ] X IIlIiIIIIHIi'lI?lIIIiIIﬂlﬂlﬂlﬂlﬂﬂﬂlﬂlﬂllﬂﬂlﬂlﬂ IIlIIIiIIIIHIHIHlﬂlllllﬂlllﬂllﬂllﬂlﬂlﬂl

::::::::::::::::::::::::::::":.,. :

IIIIIlIlﬂllﬂlllllllllllﬂﬂlllll ?lil!?! g IIIIIIIIIIIIHiIIII?lIIi'lHllﬂllﬂlﬂﬂlﬂﬂlﬂﬂlﬂﬂﬂlllﬂ IIHIIIHIIIHIiIIHIHIIIIIIIIIHIHIIIIIIIIH

5;s5s5s;sss5ssssssszsssssssssssz:s.: 2

::::::::::::::::::::::::::::::::::::::,, 2

::::::::::::::::::::::::::::::::::::::::":w o

::::::::::::::::::::::::::::::::::::::::.; o

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE. :

::::::::::::::::::::::::::::::::::::::::::::: "":::::::::::::::::::::::::::::::::::::::::::::" :::::::::::::::::::::::::::::::::::::.

::::::::::::::::::::::::::::::::::::::::::::: = '"::'":::::::::::::::::::::::::::::':::: "::::::::::::::::::::::::::::::::::':.:..

::::::::::::::::::::::::::::::::::::::::::::;,, '"::::::::::::::::::::::::: o ::::::::::::::::::::::::::::::::::::.:::::..

ssss;ssssssss;sz;5s;ssssssszszsssssssaszssz;sszz:,, '==assssss=zs=ssss=sssiz=. 5 "=sszss5sss5s;5ssssssss5ssssssazsssasssssss;s::..

F IlIIllIl-IlHIlHHlIIHIIlHIlHIllllﬂllﬂllllllllﬂlﬂﬂllﬂ .-Illll:hll II.EhIIIIEIHIIH IIlIIl?lIlIi'lli'l?lHI?llHIHHIli'lIﬂﬂllﬂllﬂlllllﬂllﬂllﬂllﬂ

:::::::::::::::::::::::::::::::::::::::::::::::::::::x, :::::::::::::,.::.'::.:::::; '::::::::::::::::::::::::::::::::::::::::::::::::::,..

:::::::::::::::::::::::::::::::::::::::::::::::::::::::,, é;E:::'::.':::::::::::::::'.:: -CE::::::":::::::::::::::::::::::::::::::::::::::::::::..

" : ""::::':::::::::::::?‘:':i::::' '.:":::: "'::::::::::::::::::::::::::::"':::::::::::::::..

F IIIIHHIHH-IIHIIllllHIHIIHHIHIHIIIIIIIHIHIHI .l'-"ll' | llllﬂllﬂﬂlﬂlﬂlﬂlﬂllﬂlll | .-II II IH I?l Ilﬂlllllﬂlﬂlﬂlﬂlﬂlllﬂllﬂl Illlllﬂlilﬂlllllﬂll

b s ::::;:5.:::::::::::;::'.:::5. ::.': "'.:":::::::::::::::::::: ::::::::::::::::::::..

:'"'":::.,. e = :".:,..:::::::::::. -g i b ".:'::::::::::::::: :::::::::::::::::::::::::..

':::::,.,. .':::::::::::::: " '-::-.:::::::' .:.."::::: ".:'::::::::::' :::::::::::::::::::::::::::::..

s ':::::::.. s ':::::::: ":':::::3..: :5::::.. = ".:':::::::_ '::::::::::::::::::::::::::::::::..

F l?llll IHHIIHIHII IIII “ IHIIIIII llﬂllﬂll || .:ll Il II.: .. Illﬂlllllﬂlllllﬂlll Illllllllllllll

:::::... e e :::::. *::::::: ‘ ,:% i = _:-. ¢ '::::::::::::' ':::::::::::::::..

':::::::;- ':::.:':':::':.'::::::..: ~ S e ::::::::::::-._. :::::::::::::::::::..

::::::::::..,:E::::.: e .':::::::::.,.,.. ot '::::.:: ::::':5:5-;__ :::::::::::::::::::::::..

F IIIHIHIHHIIIII | HI:lllll | . | Iﬂlﬂlﬂlﬂlﬂlﬂlﬂ III Illl || l..a .....th lIIlllﬂlllllﬂllﬂllﬂlﬂlllﬂl

::::::::::::::::::.:::': o ':::::::::::::::::. = '::'::::::..::.:-..:: '::::::::::::::::::::::::::::..

:::::::::::::::::"':: e - ':::::::::::::::::.. "":::::::': ::::::::::::::::::::::::::::::::..

':::::::::::' : i o -- e

M .:. "*“* ‘* ‘*‘." llllllllll.::ﬂ..lllll II | || lIIliIIIIHIiIIlIlIIIﬂllﬂllﬂllﬂﬂlﬂllﬂlﬂlllll

::::::::::::..... -. -::::::::::"::".:::Eﬂ" -:-.::E:#_E:::::::::::::::::::::::::::::::::::::::::..

-:- ::::::::::::::: -1111?3:511111 '::::::::::::::::::.:.. : v ':'"::::::::::::::::::::::::::::::::::::::::..

Ilﬂlllﬂﬂlﬂlllll " "-""' **-"‘“ . lIlllllllllllllﬂllllllllll IIIIII lIIlIIllIilII?lIIlIIIIIIHIIIIIIIIIIIIIIIII

F IIII .:IIIIHHHIHII .. " I:':':::' '-l" IHIHlllﬂlﬂlﬂlﬂlﬂlllllllﬂﬂll IIIIIII lIIIIIIIlIIIHIIIIlﬂllllllllﬂll!lﬂllﬂlllﬂl

IIIII IIIHHIHI.:.: | || ' ‘* *J' u IIliIIHHIIHIIIIIIIIIIIIIHIII.H.- II.:III IIIIlHIliIIlIIlIIlIIllllﬂllﬂllﬂllﬂllﬂlllllﬂ

e Hlllﬂlllﬂllll ..I III .. * -] | W IHlIHlllillllﬂllllllllﬂllﬂll?l Illl IlIIl?lIHIIlIIlIIiIIIlHllllﬂllllllﬂﬂlﬂllllllll

IIHHHIHIII.:I IIIIIII ... W F _HH Hi!l IIIllﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂ IIl.:I::IlIIIIIIIIIIIllIlIIIIIIIIIIIIIIIIIIIIIIIII

[ ]

:::::::::'.:::::5::;::::-'::- :::::::,"'::::::::::::::::::::::* s : : .."'::::. ":::::::::::::::::::::::::::::::::.:..

'::::::::'.:::::.:::::::: "::':::::;::: ::::::::::::::::::255. e "':::::::::::::::::::::::::::::::::::..

F .- IIIIIIIII Illlllllllllll II HHHHHHH!F!HH Y -:IHHIIIIIIIHIII.. !l III || II lﬂ IIlIlIlilﬂllilllllﬂlllllllllll

..h_ -:.'.:;'_.:.'E:::::::::::::: .:::-:. "::::::::*:: : :::::::::::::::-... .:.::::.. : f .::::::::::::::::::::::::::::::..

-.ssssssssssssss'-ss: ﬂzzzzzsszzzz:=ssssssszsssasssss: "'===5==5==5==5==s==s==s==5==s==s==:==..

F .h.. IIIIIIIIHIIHIIII || ll | ::IIHHHHHPH‘EHH":"H HHHHHPHHHHHFHHIIII | ..:Illall!:! . ::I::I::l::I::I::I::I::I::I::I::IIIIII

F Illl II lllll llllllllﬂlllﬂlﬂlll Illl ..I{HHIIIHHHH‘FH IHHFHHHHHHH!HHEIII ....H!!.. ll II IIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIII

'::::ui::::.:E:E::'.. ‘ '::::::::::::::::::::::::::::::::::.

"==ss::sszssszssssszszsssss 'ssssssss:=::ssszs;s§szszzz;: "*===:ssssssa ;._ : "==5ssssssssss5zsssssssssaszsssss:ss::..

u““ ,

: ':::::::::::::::::::::::::..':::::::::::::::::-::::::::::... = : o : -.':5::5:& %._ "::::::::::::::::::::::::::::'::::::..

__ :':':':':':":':':":':':':":":i:':':":':'- = ._.Q:_:: = ﬁ_ i .:::.. -:;'_:::::::::::::::::::.::::::::

F ':::: -IliI?llHIHIHl-Il?lIlHIH'Hi'llIIlIIllllﬂllﬂllﬂﬂlﬂlllﬂlﬂllﬂ lﬂlﬂ!ﬂlﬂllll | ...:. Al || II -IIII:IIIIIIIII IIIIII | I.I:IIlﬂllﬂllﬂlllllﬂllﬂllﬂllll

- -.-." e '::::::. ':::.::::::':::::::::::.. '..:': ::::::::::::::::::::::::::

. . ..IIIIIIIIII Illlll N ¥ IHHHHI | ] HIIIIII Illllllllll Illlllllllll IIIIIIIIIIIH
: :E;l:i:' .:::::::.. ::::::::. "*:::::::.. "'::::::.. : :::::::::::::..::::::::::: :
-"- " - ::::::::::.'.::::::::::. "":::::::.. ":::::: =
:nm.: .:.. lllllll:lnl:nlllallnllln:l:nmlnl llll

i :.;Esss:::ﬁ "===sssssssssssssszssssss:.... i

.:.:::::::::::::::::::::::::::::::::::':,.:::::::::::::,. '::::::::::::::::. s ::::::::::::::::::::::: "::::::::::::::5:::::::- ":::::::::::::::::::::::..:.

"EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE::~ Z’::EEEEEE:EZE -'Z::EEEEEEEEEEEEE::EEEEEEEEEEEEEEEEEEEEEEEEEEEEF-:. '*EEE:EEEEE:;.-:':E::E:.. ":EEEEEEEEEEEEEEEEEEEEEE:
::::::::::::::::::::::::::::::::::::: o s "':::::::*. ‘ ."::5::::::::3:5:::::::::::::::::::::::::"::.. i = ".'::::- 2 : "::::::::::::::::::: ik
IHIIlHIlHIlIIHlﬂlﬂlﬂlllllﬂlﬂlﬂﬂﬂlﬂﬂll A A E | F A HIHHHI | | F'H?l?lﬂl !::IIIIIIIIIIIIIIIIIIIIIII IIII Illl " II II | :':.‘- II || IIHIIIIIIIIIIIIII Il.-l
L :::::::::::::::::::::::::::::::::::::: e o s o et *":::::.::::::::::::::::::::::::::..". :::::. . i e '::::::. 2 "::::::::::::::...' e
HHHH.?;H:H: k Hl-I?lHIl?lIlIHiIII?lIHlHIlHIl?lI?lIIl?lHlHlllﬂﬂﬂllﬂlﬂlllﬂlllllﬂll lHIl?lHlHHlIIHlllﬂllﬂﬂlﬂllﬂlﬂﬂllﬂllll A A A A F A A Il!ll | Hlll -III.:IIIIIIHIIHIIHIIIIIHI II IIHHIIII . .' ":- || III: . .:;.E:I.. l- Il::l::l::l::l::l- =
':E5EE5EE5EE5EEEEE55E5EE5EE5EE5EEEEE5EEEEEEEEEEEEEEEEEEEEEE:. :::::::::::::::::::::::::::::::'::: o i > e sty L = _:E.:::g::::::::::::::::::;.; ::::::::::. " -:-__ -::....::: ._:'-.:- :..:..:..:..:. i

-._ '::::::::::::::::::::::::::::::,,:::: . X% s o ‘ ‘ '::5:.:::5::::::::::::::: o H "'::::,, D 2 ,.:::::::- 3 -.:._.;'::.:. ‘ "::::::::::
{ ) |-II|-III“ . ; )
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::. ,.::::::::::::::::::::::::::::::::::::: . et : .'::5:.::::::::::::::::. et g = **:::::' o -.:":: -._::::-. el ":::::: i
iIlIII?lIIIIIIIlIIIIi'lIIIIIIIIlIHIHI?lIﬂlﬂlllﬂlﬂllﬂﬂlﬂllllllll llIiIHiIi'dHi!F'I?E?dHHHHHHHIHIHHHHHHH!HIHIHP'l' Al Il IIHIIIIIIIIIHIIIIIIII III || IIH III I. ) -::::::'::‘r M ::‘ IIII .. | III Illlxlll Illl Illl l..-
::::::::::::::::::::::::::::::::::::::::::::::::155';% '*::::::::::::::::::::::::::::::::,.: o _ :::::::::::::::::::: ..':; -..-.E - "-"ii *::"::::::...::: '-==-:' : "========-=:::E:=__ s . :
::llla|:l:la|:l:la|l:ln;l:la|;l:la|:l:la|H:la;laaxaa;laaﬂaaﬂanﬂnaﬂnaﬂa lanxaxﬂxnxxxxxn. o xnaaxx:ﬂ:::#xﬂx ) d lill?l?!ﬂ?lillililllilllilll . . I | | lllll . **"*:_* o) ll!lll -“ llll!lllllllll | Illl |
'EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE:::. i "'::EEEEEEEEEEEEEEEEEEE:::::EEEE:E ' ' *-. = =:;'-=E::.E:Z- mi = __'=:'.;:-:-
*':::::::::::::::::::::::::::::::::::::::::::::::::::. HE ":::::::::::::::: : “::::*:,. :::.: : '_5:::::;55 : - o 2 e = e =
":::::::::::::::::::::::::::::::::::::::::::::::::. '::::: o ":::::::::::;:-:,.. o . .:5:'::.: : e :.::::::... ':131-11 = = S : s
"::::::::::::::::::::::::::::::::::::::::::::: : :::::::::::::,.,, *':::::::::::::,.:* . o .::-::.':. i -::::::: “:::::::: : 2 R - o =
III-IIIII .:x - - L] .: - -
"::::::::::::::::::::::::::::::::::::::::::: ':::::::::::::::x -:*:::::::::::::,.:*:. : "'::::::::. b S -;;:;_ : : = : -
"==ssssss5s5sssazsazzasssszzsssssassssa ='ss:z:saszsszass '*%555555555555:::. '==ssszssss::.:=s:s.:'==s s -'======-- : :
. / 'H_ .:nlnlmm u
"::::::::::::::::::::::::::::::::.:. :::::::::::::::::::. : g':E:::::::::::::::.. : s "::::::::::.. i < - ..:.-:::::::' :
":::::::::::::::::::::::::::::::. ::::::::::::::::::::::: :.:.::::::****"'"""" % s =:= :
":Hﬂﬂlﬂllllllll F IH:‘I'F!IIIHIHIII III IIIIII II
"::::::::::::::::::::::::::::: ::::::::::::::::::::::":::::::::::.:::::::::::::::.. ot % *'::::::::.: e -::":: .
% * s
IIIlIIlIlIIi'lHIiIHIIIIIII::IIIIIHIHIIHIIIIIII .:IIIIIHHHHIHHHIHIIIIIIIIIIII | :I:. g M .:IEIHH.HIIH A Illlll |
'":::::::::::::::::::%::::::::::::::" :::::::::::::::::::::::::::::..: : = b o e o s b ::::: e
"::::::::::::::::. :::::::::::_:::'- '::::::::::::::::::::::::::::::::.. - e s ::::::::.. 3 *- i ::::::: '::::;:..
IlIIIHIHHIIIIII..IIHHIIHIIII || | .:IlHH?lIIlII?lIH?li'lI?lHﬂﬂﬂlllllllllﬂllllﬂllﬂll Il A Illl A IIIIIIIIHI | 'Il' Tl | IIIIIIII II IIIII
*':::::::::::: ':::::::::::::::;-. ..;_::::::::::::::::::::::::::::::::::::::::::::::..:'::.. L ":::::.. ot ::::::: ":::'::..
"::::::::::::::::::::::::::::::.. : ':::::::::::::::::::::::::::::::::::::::::::::::::::::::.:. -:::::.:-,_ z e e ".:::::..
- S i ; b = ':::""-
._ - ! .:II n
"::'::::::::::::::::::::::::::::::::::::::::::::::::::: : :*::::::::::::::::::::::::::::::::::::::.. . :':':::::.__ __"'.*:::,.x :::::: . s : __
F | III-Ii'lIIlIIlIHlHIlHIlIIli'lH?l?lHl!?lﬂlllﬂlﬂ!ﬂ!ﬂﬂﬂﬂﬂ?ﬂﬂﬂ?ﬂ il"?!Hi!HH?l?lHHHIlHIIIIlﬂllﬂﬂlﬂllﬂlllllﬂlﬂﬂllﬂl A A || | Il.:ll = A L;EHHIH‘!F!?!IHIIHI | ll II
.:.:IIIIHIHIH ?lﬂ A Al A | Il I.:h: l?l.: -* 'n!i"!i‘!l?li‘!'l!i"!ﬂ!ﬂlﬂl III
sa 5, ':zzzsazzzzzzzs::. i :
'":::::::E:::::::.. ": et :' ::.:::.. = : "-
IiIIHIlIIIIIIIIIIIlIHIII?lIIIHHllllllﬂﬂﬂlllllﬂlﬂxﬂﬂxﬁx i'd I?l: .'I-:" H IHIHIIIIIIIIIIIHI Al A Al | IIIIIIIII ..h : || .v::::;::;:::.l::l -'::ll
lHIlHHliIIHIi'llIi'llIIlHIIIIlIi'lHIIlIIlﬂllﬂllﬂﬂlﬂxﬂﬂxﬂxﬂﬂxﬂlﬂ y ; Ilﬂﬂlﬂllﬂllﬂﬂﬂlllﬂl A A | | IIIIIIII:I || '* ¥ i‘l'?llﬂ'll"l'll"ll'il'll' ll.- Illl III
IlHﬂlllﬂlllﬂlﬂﬂﬂlllﬂlllﬂlﬂ Hlﬂlllllﬂlll?lﬂﬂxﬂﬂﬂ?ﬂxﬁ?ﬂx Iil'- Fllﬂlﬂlllllﬂlﬂlllﬂlﬂl A A A IIIIIIII .:lll » -" F ] II.H:II' :Il':l'illlll lll III
"::::::::::::::::::::::::::::::::::':::::::::::::::::::,., '::::::::::::::::::::.. ::::::::::::-g'i s ::::::::.' i
"::::::::::::::::::::::::::::::E_:"::::::::::::::::**:::, ,,::::::::::::::::::::::::.: . ::::::::::::.:.. -::a;;, e bt ..':::
":::::::::::::::::::::::::' : _:""::::::::::::::x,,.,:::::::::::::::::::::::::: ":'::.:::::::::::::::&':. - .::::::. ::::::
"::::::::::::::::::::: : ""::::::::::::::::’*"::::::"**:::::::::::: v :'::"::::::::::: o a.:__ ::::::::::.. i
o -" ..-‘!;-:-!-: . ot "a
Il:::::::::::::::::i.- - "' HH!HHI'IHIHFF‘""HHHIF'I'?"i'ﬂ?dﬂlﬂllﬂllﬂﬂﬂ?lﬂ II IIIHIIIIIII I.:- -I‘!- " IIIIIIIIIIII IHIIIII
i > ::::::::::.'::::::::::::::::::::::::::: b :::::'::::_ : - ::::::::::::.::::::: ‘
IHIIIIIHHIII III | " lII?l?lHH?lIlIIlHIlIIlllllllﬂl??ﬂﬂﬂllﬂ?lﬂﬂﬂlﬂlﬂ Illl .:.h.:.. ~ "'**H' . : ..#.hll.:ll || Ill IIIIIIIIIIIIHIIIIIIII III
IIIIIIIHIII I.: u 'l' i'dHIIHiI?dHllHHIHIIIiIIHIHIHIHIPHHIHIIHHHHIHIH l.... FHHHH: *' " ..I IIII || Il IIIIIIIIIIIIIIIIIIIIIIII.:I
II-II #lr L ]
"::::::5. A .::::::::::::::::::::::::::::;:::::::::::::::,. : :.:,,::::*::::::** -,,:..':::.. : :::::::::::::::::::::::::.:::..
"':'.g':.:-'. = :::::::::::::::::::::::::::::::,.::::::::::::::::,,. :: '::::E *'f::::;::::,... ::::"::::::::::::::::::::'::::::..
| II "::: Ili'lI?lIHilIHil'?lHH?lHHIHlIIiIIHl?lIlﬂxlﬂx?ﬂxﬂﬂﬂﬂﬂﬂlﬂﬂﬂ!ﬂlﬂﬂ .?dill' ; II.:& ‘ . ) H.l"ll"II"II'FI' .:?l?llll Illlll lll IHIIIIIIIIIIIIII IIIIIIIII
e ::::::::::::::::::::::::::::::::::::::::::::::::::::::,,. % o = : :"::::,.v:::::::,, .:::: b "'::::::::::::::::.':::::
" HIlIIHII?lIIli'dH?l?dH?l?lHiIIIlIHlII?lHHlIHlﬂlllﬂﬂ?dﬂxﬂlﬂ?ﬂlﬂlﬂlﬂﬂﬂﬂl HI IIIIIIIIII u A I?l I?l.:-l.:l::ll'ﬂllllll.x.l::' IIII IIIIIIIIIIIIIIIIII IIII
‘* IiIIIIIIIIIIHHi!IH?E?lHIIlIIIIIHIlI?lIH?E?lHIIﬂ?ﬂﬂlﬂﬂxﬂ?ﬂlﬂlﬂlﬂlﬂlﬂlﬂﬂl IIIIIIII&... A IIIII ll‘?l.:l'llllll?ﬂ:l;?:?d | | IIIIIIIIIIIIIIIII lll
L] 14 d g " . ,
.:.:.:.:x:.:.:.:.:,.:.:.:.:,.:.:,:,.:,.:.:.:.:..__ ' s .'::::::::::::::::::::::,,, ‘ % ::::::::::::::::
- IHIIHHIIHHHIIHHHHIIIII .. IIIII | IIIIIIIIIIIIIIIIIIIF'F'VH?EHHHH IIIIIIIIIIIII
i fj=5ssszssssssszsszzzﬂzsz;s:ﬁ. S
:.:.:.:,.:.:.:.:,.:.:,.:.:,:.:,.:.:,.:.:,.:.E:-'.:.. ":::.:.. = ':ﬂ"- %
....IIHIIIIIIIHIIIIII I?l?dil! IH:II!I!HII || Ill Ill
":::::::::::::::::::::::::::::::::::..::::.:.. =sassssas:s.. :i&s5ssszsasssssassssss=s:z:: G s :
IHIHIHIIIIIHIIIHIHIIIII IIIIIIIIIIIII | $IlIlIIIIIIIHIIIIIIIHI:-IIIIII IIIIIIIIIIII
s=-ss5sa5sssss:sssssssssszssszsss-:. i '- ssssssssssssss::.,
| liIIIIIII:.IIIIIIIIIIHIIIIII | | Il | Ilﬂllﬂlﬂﬂllﬂllﬂllﬂll
.- | Illlllll IIIIIIIHIHHIIIII || | ¢ II Il II IIIIIIIIIIIIIIIIIIIHII
: : "s=ss=a=5'.s=s::ss=ss=::" s 's=ss=s:=ss-:: s -s=ss=sz=ss=ss=as=ss=ss=s
..h.. | | Il A A :l .. :I:E:.: I:ill:ill: I:IIIII:II:II:II:II:IIII II | III:II:II:II:II:II:II:I
.-I lllll A | II | IIIIHII | Illﬂlﬂﬂllﬂllﬂlllllﬂllﬂll Ill II lﬂlllllﬂllﬂllﬂllﬂllﬂ
.,: : .:':.-:: ":::::: ke '::::::::::::::::::::::::... .:::.:':::::::::::::::::::
.- xlllllﬂllll Il:hl.hllﬂ IIIH IIIIII IIIlIlIllﬂllﬂllﬂllﬂllﬂllﬂllﬂll IIIHII lﬂﬂlﬂlllllﬂllﬂllﬂ
IlIIlHIlIIil?lIHHHli'lI?lIIl?lI?lIH‘-I?lIIlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂ Illl III | IIIIIIIIIIII Ililﬂll Il?ll.. IIH IIIHlIIlIIlIIlllilllllllﬂlllﬂlﬂllﬂllﬂl IIIHIIIIIIIHIIIIIIIIII
- :::::::::::::::.. ::::::;y::.. ‘ '::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
.h IIIIIIII IIIIIHI IIHIII IlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIllllllllllﬂllllllllllll
< "'::::::::::::::::::::::::::::::::::::::::::::::::::::
s "::::::::::::::::::::::::::::::::::::::::::::::::
= :'::::::::::::::::::::::::::::::::::::::::::::::
S : '5=5s5sssssssssss5a5sassszssssssssssssssssszs
':::::.. e :'::::::::::::::::::::::::::::::::::::::
"::::::.. e :'::::::::::::::::::::::::::::::::::
- "::::::.. '::::.: ::::::::::::::::::::::::::::::::
| IIIIIIII | lﬂlllll IllIIIIlllll.lllﬂlllﬂllﬂlﬂlllﬂ
: "::::::. L ":::::::.::::::::::::::::::::.:::::::
i 'ssssssasssssssssss;ssasssssssszssszs
'::::::..::::::::::::::::::::::::::::::::::::
':':':':':":':':':':':':':":':':':':":':':':',. :::::::::::::::::::::::::::::::::::::::::::::
:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.. ::::::::::::::::::::::::::::::::"::::::::::::
":Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:Z:.. ':-ZEEEEEEEEEEEEEEEEEEEEEEEEEEEE.E E'==EEEEEE
::..'::::::::::::::::::::::::::::. it ui
dhets '::::::::::::::::::::::::::::::::::::::::::::::::::::'::::::: ':::::::::::::::::::::::::::":: s ‘
=:=:::=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:-:=:=: 'ssssssssssssssssszssszsssss::.::
HH:il"Hil"Hi‘l'?ﬂil'Hi'llIIlIi'lli'lIHIIlIIHIIlIIlIIlﬂlllllﬂllﬂllﬂllﬂllﬂllﬂl IIlIIIIIlIIlIllﬂllﬂllﬂllﬂllillﬂlllll | II
.h ||
lllllllllﬂllﬂlll ||
:
:
":Z:Z:Z:::::Z:Z:::Z:':Z:Z:Z:::Z:Z:::Z:Z:Z
IIlIIllﬂlﬂllﬂlllllﬂlﬂlllﬂlﬂl IIIIIIII IIIIIHIIIIIIIIIIIHIH
"::::::::::::::::::::::::::::::::::.:::::::::::::::::::
"::::::::::::::::::::::::::::::::::::::::::::::::::
"::::::::::::::::::::::::::::::::::::::::::::::
":::::::::::::::::::::::::::::::::::::.':::
"==s5s5ssssa5"==asssssssssssssssssssss
*':::::: "::::::::::::::::::
s "::::::::::::::
"::::::::::
IIIIIIII
lll.:l
I..:



	Front Page
	Specification
	Claims
	Drawings

