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The present Invention relates to a new and distinct culti-
var of Veronica plant, botanically known as Veronica
spicata, commercially used as a cut flower, and hereinafter
referred to by the name ‘Barnineteen’.

The new Veronica 1s a product of a planned breeding
program conducted by the Inventor in Aalsmeer, The Neth-
erlands. The objective of the breeding program was to create
new Ireely-flowering Veronica cultivars with strong flower
stems, and good postproduction longevity.

The new Veronica originated from a cross made by the
Inventor 1n 1995 of the Veronica spicata cultivar Lilac
Carina, not patented, as the female, or seed, parent and the
Veronica spicata cultivar Blauriesin, not patented, as the
male, or pollen, parent. The new Veronica was discovered
and selected by the Inventor 1n 1996 as a flowering plant
within the progeny of the stated cross 1n a controlled
environment 1n Aalsmeer, The Netherlands. The selection of

this new Veronica was based on 1ts dark violet blue Hower
color.

Asexual reproduction of the new cultivar by vegetative
cuttings taken at Aalsmer, The Netherlands since 1996, has
shown that the unique features of this new Veronica are
stable and reproduced true to type 1n successive generations.

SUMMARY OF THE INVENTION

Plants of the cultivar Barnineteen have not been observed
under all possible environmental conditions. The phenotype
may vary somewhat with variations in environment such as
temperature, light intensity, daylength, water status, and
fertilizer type or rate without, however, any variance 1n

genotype.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Barnine-
teen’. These characteristics 1n combination distinguish
‘Barnineteen’ as a new and distinct cultivar:

1. Upright plant habat.
2. Glossy dark green leaves.
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Compared to plants of the female parent, the cultivar Lilac
Carina, plants of the new Veronica have glossier leaves and
darker colored flowers. Compared to plants of the male
parent, the cultivar Blauriesin, plants of the new Veronica
have a higher percentage of male sterile flowers, have darker
colored flowers and better postproduction longevity.

BRIEF DESCRIPTION OF THE PHOTOGRAPH

The accompanying colored photograph illustrates the
overall appearance of the new cultivar, showing the colors as
true as it 1s reasonably possible to obtain 1n colored repro-
ductions of this type. Colors in the photograph may differ
slightly from the color values cited 1n the detailed botanical
description which accurately describe the colors of the new
Veronica. The photograph comprises a side perspective view
of typical flowering stems of ‘Barnineteen’.

DETAILED BOTANICAL DESCRIPTION

The following observations, measurements and values
describe plants of the new cultivar grown 1n a glass-covered
oreenhouse 1n Aalsmeer, The Netherlands. During the pro-
duction of the plants, day temperatures ranged from 18 to
25° C. and night temperatures ranged from 15 to 18° C,
Plants were planted in ground beds in the early spring,
pinched about 2 weeks later, and grown for about six months
at which time the photographs and the detailed botanical
description were made. Color references are made to The
Royal Horticultural Society Colour Chart except where
ogeneral terms of ordinary dictionary significance are used.

Botanical classification: Veronica spicata cultivar Barnine-
teen.
Parentage:
Female pareni.—Veronica spicata cultivar Lilac
Carina, not patented.
Male parent.—Veronica spicata cultivar Blauriesin, not
patented.
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Propagation:

Type cutting.—Vegetative cuttings.

Time to initiate roots.—Summer: About 7 days at 20° C.
Winter: About 10 days at 18° C.

Time to produce a rooted cutting or liner—Summer:
About 14 days at 20° C. Winter: About 20 days at 18°
C.

Root description.—White, fine, fibrous.

Rooting habit.—Freely branching, dense.

Plant description:

Form.—Upright, tall, columnar.

Usage.—Cut flower.

Crop time.—From rooted cuttings, about 12 weeks are
required to produce flowering plants.

Plant height.—About 80 cm.

Area of spread.—About 30 cm.

Vigor—Moderately vigorous.

Branching habit.—Greenhouse-grown plants: When
pinched, about 20 flowering stems develop per plant.
Field-grown plants: When pinched, about 10 tlow-
ering stems develop per plant.

Lateral branches.— ength: About 80 cm. Diameter:
About 5 mm. Internode length: About 2 cm.
Strength: Strong. Aspect: Erect. Texture: Smooth,
glabrous. Color: 141B.

Foliage description.—_eaves simple, opposite, gener-
ally symmetrical, durable and long persisting.
Length: About 10 cm. Width: About 3 cm. Shape:
Lanceolate. Apex: Acuminate. Base: Attenuate. Mar-
o1n: Sharply serrate. Texture, both surfaces: Smooth,
glabrous. Venation pattern: Pinnate. Color: Young
foliage, upper surface: 141A, glossy. Young foliage,
lower surface: 139B. Mature foliage, upper surface:
139A, glossy. Mature foliage, lower surface: 139B.
Venation, upper surface: 139A. Venation, lower sur-
face: 139B. Petiole: Length: About 5 mm. Diameter:
About 1.5 mm. Texture, both surfaces: Smooth.
Color: 139A to 139B.

Flower description:

Flower type and habit.—Single campanulate dark vio-
let blue-colored flowers arranged 1n upright racemes;
flowers face mostly outward. Flowers not persistent.
Racemes about 20 cm 1n length and about 2 cm 1n
diameter.

4

Natural flowering season.—Flowering continuous dur-
ing the summer 1in Aalsmeer, The Netherlands.

Quantity of flowers.—Freely tlowering with four flow-
ering racemes per lateral branch and about 150 open

flowers and flower buds per raceme.
Fragrance.—Not detected.
Flower longevity on the plani.—About 10 days.
Flower longevity as a cut flower.—About 14 days.
Flower buds.— ength: About 3 mm. Diameter: About
2 mm. Shape: Ovoid. Color: 141C, becoming 94A

with development.

Corolla.—Arrangement: Five-parted, petals fused at
base, cupped or campanulate. Flower diameter:
About 3 mm. Flower height (depth): About 3 mm.
Petal length: About 3 mm. Petal width: About 2 mm.
Petal shape: Deltoid. Petal apex: Acute. Petal mar-
oin: Entire. Texture: Smooth, glabrous. Petal color:
When opening, upper and lower surfaces: 94A.
Opened flower, upper and lower surfaces: 94A, fad-
ing to 94C with subsequent development.

Calyx.—Calyx length: About 1 mm. Calyx diameter:
About 1 mm. Sepal arrangement: Five fused at base,
campanulate. Sepal shape: Deltoid. Sepal apex:
Acute. Sepal margin: Enfire. Sepal texture, both
surfaces: Smooth. Sepal color, both surfaces: 137A
to 137B.

Peduncle.—Angle: About 80° from stem. Strength:
Strong. Length: About 1 mm. Diameter: Less than 1
mm. Color: 141B.

Reproductive organs.—Most tlowers are sterile due to
male sterility. Stamens: Stamen quantity: One per
flower. Anther shape: Oblong. Anther length: About
1 mm. Anther color: Green. Pollen amount: Scarce.
Pollen color: Close to 4C. Pistils: Pistil quantity: One
per flower. Pistil length: Less than 1 mm. Stigma
shape: Spherical. Stigma color: Green. Style length:
Less than 1 mm. Style color: Green. Ovary color:
Close to 143C.

Seed.—Seed production has not been observed.

Discase/pest resistance: Plants of the new Veronica has been
observed to be resistant to Downy Mildew.
It 1s claimed:
1. A new and distinct cultivar of Veronica plant named

‘Barnineteen’, as 1llustrated and described.
s % o s %



US PP13,084 P2

W N MmN M B N N Br N N Br ST O B N O NC N O B N N B N N Br N M Br N N ST B N ST T O O 9T T
e oy Pt L
N N N N N N N A N T
W el e iy e p o 0 a0 e dr e dr dp e e 0 e e i R e dp 0 e e ke .
L R e T
A dr ey A iy ey e de e R & e e A ddr e R e e d e ke e e e 0 e e e d i e
L e e e e E a E E  a al E aE aEEE ol !
iyl A b dp dr e dp e e 0 iy e eyl ey e e el ey dp ey e
L N N N N N A I !
L e e e e N N N R N N R I
e e R  a a a  a a  a  a  a a a aa a  aa  a  a E  i ) !
R N N e i i .
N A AL MR A A M B N N A e T e T et T T L T A A !
L A N N N N N N N N N N N e N ) !
.-.....-..-.I.-..-..-..-..-.l.....-..-.lll .-_.-..-.lI.-......._..-..-..-..._..-......-..........-..-..._......._......-..._..._......._......._......._..-..._......._..-..._......-..._..._......._......-..............._......-......._......._..._..._......._..............._......._......._.#####k#t###k##&k&l.##&#&b.............._......_......t......_..r.._. Jr dr dp dr dr Jdp dr dr dr dr dr dr Jr dr dp dr e dr Jdr dr dp dr dr B dp b dr dp dr dr dr Jr dr b 0l Jdr Jr 0 dr b ok dr Jr o dr Jr b br b h - b om b b b & Jroam b h a b b b a kb aamdh h b b adaa hoaoaoa
.
At & A A e ke e ddr dr e & dr dp & e dr e e d e e e e e e dp e e e de eyl dp e e e e e 0 e e e e e
L N e A N e e o N k) !
e N e e e .
a0 e N N a a N N N AN N T
EaC Rl 3 A ) dr iy dr e ey e e el i el ey e e dp e e e 0 e e 0 e e dp e e e e '
L e s L e e e a a a a aaaa a aa a o
ol 3 L e .
LR W) | N N N N N N N T N v
A e e N e e N e e i i i .
R N a w N N !
L e e e N N N N N N N N N N N N R .
e e A A N e R ) - T
i L R A N N N e N O T Laa e
ML R A A A T Tt A AT T AT N T T N !
& & L ) A N N N N A N N N N e L I ) . . !
i - - E ) e il Jdr e o e e i s dp e dp dp dF e Jr o e Jr e dp Jdp i Jdp Jdr oF Jdr Jr e o Jp dp Jdp dp e Jdr e e dp dp de dp dp dp dr Jr e i Jr e di dp dr dp dp dr Jr dr o dp dr dr dp dr dr dr dr dr o dr b dr 0 dr dr dr dr Jdr o dr dr dr dr Jr Br b dr & 0r b O 0 dr 0k Jr b Jr & b Jr b oa b b b 0k b b & b - h b b om b o b a b aam k k&
L) o N ) e R e e  a  a  a - !
Ll L0 S0 0NN o N N N N N N N e .
L) LR REaE al ol N e N e N N N N I N - v
L a A e e e a al  a a  a a  aa ige .
LN ) LR N N N N A N N N N N N N R i . .
Ll L el 3 a0 s e N N N N N N N N N N
L) e e e  a  a a  a a aaa a a a a * !
Ll E ol 0 a0l M e N N e e e N
) L N N A e N e o N N N R N N !
Lt L N e N e e I e e e e
& & EE R e N N N A N N N N N e !
Ll LR e B 3 N N e  a
Ll LR e e e e g e i N !
L EaE a0 a0 Ml 2 e A N N N N e g N e I e .
Ll Ll L N N N e N N N N N R N N N W e s
L LAl S e e e e e e i i .
LN N N N N N N N N N N e N N e i i !
Ll L aC A ) e N N N N N N N N N
L) L) L e e !
* LA M) N e N N g e N N R
L) | N N A N e N N N W R !
oy i W dr eyt dr e e O ey dp gy iy il i e e ey e ey e e e Ty iy e ey e e e e e ey e e e e e i e g e e e U iy e g e e e e e e e e e e e e e e e e e e e e e e b Tl e e e e e e e e
s | N N N N N N N N N !
Ll [ L e N N N NN W N N
- - o e e e a  a a  a a al  a a aa a a r .
& & L g ] ! .
[ e e N e N N N N N N N N N N EERXRREXZXXXRERRERLELXX s
s L e I e e S i ) s . - G .
* N N N N N N N N g X XA E X RN AR AR R AR LN !
L) Lo e e e N N N N N N N N N N N N NN T R X A Ay xR KA R R R K AR AR
- L e N e a3 A A X XXM XX RXN X !
L L e N e e e O e e A A AR YRR TR
L N T T T T T T T T Nt e T T Tt L X X R T TR o
i o N N N N N N N N N e O N I e e A e w A A !
o o & & & & o r o r & o [ ] F O I P F I I DA O R N R I R R R RN R RN R N RN R R DA I B RN R R | b & & & & & L L [
Tat R e e o e LRl T 1 T T o ol e o e S N o o N N T N N N T Ay e A T e A e !
N M 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 ey e e e e e e - L T R A N N A A N A T A T T o4 KRR 3 RN A Mo N -
L Wt dr eyl b Uy iy e e ey g e iy il i e ey e ey e e ey ey e e e e Uy e e e e gy ey e e e e e e e ey L e .
i R N N N e N N A N A N N N N N N N NN N
Ll | e N a a  a N a a a a  a a a  a a at a a a l NEaE a x N .
- N N e T ) EE xR E AT X N R N A
| dr A N ey e de e e el e i e e g e e e e e e e e e e e e e e e e e e e el e e e e e e e e e e e e e U e a0 i e B R E RN E R R N .
o e N N el X, FEFEAXAEERAREX XX XRR B
e e e iy R R T R E X RN w .
L N N N N A N N N N A N AN N - EREERTEXNKREXNY !
e N e NN XX ; .
A e e x !
e N N N e ; ] .
e N e kg 2T
e .
N N N N A N N N N N N N N N N N X T
B dr & e & dr dr e e e e e e dr el r dr e e e e dp e e e e e e e e e 0 e dp e e e e i e e e e a0 e a e de ke e ke .
L e ) L R e N )
I e o e e e e e e e e e e e e v
e e dr de e e e ey e e e e e e e e e el B e e e e e U e e e ey Ul A .
o N N A N M N N N A N N A N A M N N e T ey ) ) T
e R e e e N o kN L e N N N e ! .
¥ e e L] o e Ea ; ; ; iy A . !
B B A & &R R e dr e e e 0 dp e a0y e e e de e e e e e e e e e e e el & e e e e e ke de e g e b d ke N - . . - .
o w o A N a a aa  aa  a  a  a aa aa al aa N o e N W ; v
L8 I A e dr b ey dp e iy dp e iy e b e ey e e p e ey b ey dp e i iy dp e ey 0 e e e e el A e s ) X A X E X .
= B N e N N N N N N R N L N e e r N
e e N N N L e N N N N N e ) | R .
W Ayl M iy b ey eyl iyl e ey dp il iyl i e e ey e O ey e e g i iy e iy e L e e oy Xk w M AN AR KX !
A dr R g & e dr RN e dr e dpdr ey d e e e e e e e e e i e e e e e e el e e i e W e L A .
e e N g e ar a  a a  aa a aEEa a aa al LA e N NN N ) K, L
dp e dr iy dp Ay dp ey iy e ey ey e ey e e ey g i e e ey e eyl e e ke o ) 3 .
L N A N N N N N N N N N N ) N e e e N N e T
dr W dr dr e e e e pdr e e e dp ol e e 0 e e e e dr 0 e r e e e dp e e e e i el el ke A e e e e e e e e e e U e iy e e e e W e ke xR .
WA et i e iyl el il el Ay e e e iyl ey il iy e iyl ey B e iy i e e EREE x .
e A N N N NN N N N e N E RN NN .
e e N N el N o N ) X X ERREX XXX !
p L dr b e iy dp iy iyl iy b p oy b ey e iy e i ey e ey e e ey dp e e e e e e el BT ey e e e e e e e e e A e e e e e e e e e e e R R R A A NN .
L N N N N N e N R e Y e ) !
e N e T o N N e N w x : .
e e  a a a a aa a  a a  a a a aa a L e e e ol e x x T
dp d R dy e de e dr dp e el ey e e ey e e el e e e e e e e e e de e el e i el N e e N N e R e .
L N N N N L e N N NNy ey v
dp T dr by dp iy dp ol e p iy e e eyl e e I e e e dp e L e ey dp e e ey dp e e L e W W e e x x a w .
A N N N N N N N N e e e N NN e e e
A ir dr e iy dr e e dr i el p e e e eyl e iy dr e e g e e dp 0 e e de sl e e e e a0 e e ar e i S i e dr de e e R e A i ke e e e ek e de e e bl e de el .
A e N e e a a aa aa a a aa a aa a aa a aa a a aaEa al a W x e e e N x x x x x  y a x x !
N N N N AN NN WO L N WO e N .
e e o e N N WX B dr bk ar KK e Xk X ke Ea e AR 2 e e B
W iy ey iy e Oy b e i e e ey g ey e e ey e ey dp e ey i ) ; ) L e R R A K xR KR ; . . . L. L. B
R N N N N A N x N LR ke ko ke M kN Kk R o e e A A E R RN R R ; ™ .
o e e e N N Al ! e i e e e e e e e e e e e e e e e e e e b L ! iy ! ; ; ! ; o .
L N e e N AN N N Ll dr A ok e e e e W e e e h e d ap dp e A xR, = iy ; ; . . T
I & O e el i e e e e b ey e dp e R ey e e e de e e e e e e e e e el e e R o o e e T W ; . B -
L N a a a a  a  aa ar a  N NN ay x e o e ) EN N N X ; ; L
e e N e 2 e N a a a aaal a a  a aaa a y .
B dr & e i d Ryl iy el dp il dy g e e el el e dr e ey e e e e e ke de X x A xRN N N N R o e e T
L B N N N N N N N o x  aa aEa a af w aE  aa  aa) L | '
L e R e aa a  a a a a a a a aa a a aa  a aaa ah iy s e L el o
N N N N M o N S N
; i e el A A I & i e e e ar dpdr e ey e e el e e e i i dr b e el Ca d i ik el ke i
! W iy iyl X iy bl iy g e e e b e iy e d e p e eyl e e ey e ey e g i e Ly dr e e e e e el e A e a ek e N o
Ak eyl d A R A e i e W dr el e e el eyl i e el ke d e ke d e ke Bl o N N N NN ook ik d ok bk i
Fa & A A dr e A e i a e i PRl A e dr e e g e e il e e dr e e e i B e dr dr e e ik i e de X e A R N | i e a e il .
R N e e e e e N A A A x e o i x WO e !
dp atdr et dp ey bl de e e dr e i e dr e d ke e A b ek A N NN N N NN N A w m m w r al N  W ; .
R e e et e A N N Ny 2 ol ks x w n A ) 4 !
L e e M e e ey e e e e e e iy e w et W .
N e N N e e N N N N NN N N L W ek kAl ke i ko ki e X d ok i x !
W dr e d i e i R e b o N a aE Ul aaE wa  E NEE  EE o Y wx e w el N N A .
e i a ) L ] dy dr ey i e T ap e y ap a e ay e a e ae a e e Ea ) i ) !
A N A > N e N A N K e ke e A e b e ik ke e e b B MM xm .
i e A e i i Lt ) Eal W) dy e e e e e i e e I iy e e ey e e a e b g e e N E N 2T
Wy ey e e iy i e e L e e ey e Bl e iyl e ey ke e e e e e N .
o A N R A e S N A N A N e o N N NN N N !
i dr e i dr e e e 0 ek o) EaC ol Ll e A N e ] L e N a3 A .
e N N e e = a x x Waaa e S e e e ap e iy ap ey e !
A My NN RN Jrdr e dr b A dr b dr ke e bk d ke d N N N .
Lo A N O ) X Ea N Ea ) e ks e N L
Wy dr A e dr i ey d e e e SR Ea et ar e N N e e el .
o N AU R N A A e ] e U e e e ey i e eyl e e e e e el e ik ki ke d g T
L N N Tl N A 2 e w a  ea aae aE aE 4 Brodr dr i e dr dr e de e dr e L Prodr dr dr dp dr A e dp e dp b de e de i d '
o e e N A W A x o ) Pl e e el s el o A iy ey a eyl e iy ar i W k& d !
A e dr & e dt e dp ek dr ke d R de ke bk R A N A e de i e e dp e bR A b dr dr B B dr dr b d ke ke i bk ik .
N M e M AN M RN A A Lk k) | 3 E o kol ol W e ey e i e 0 i i iy e !
L N e e dp iy dp dr e e [ dp iy e iy e e e e iy Ly ey iy e e e .
N N AN e x x w m  aa aa aa x ¥ L N N T e !
A ey o i el e B Rl I i ki ko k Lo & L o - w EEEE aE  EE aa a '
M A RN o e xR R N e e e E A AN M ] > Xy dp e eyl A e dp i e iy R
e dr dp e e ke i kR kA oo w o w x e a N Ll N N A mEr e
L N A N WA R A x  a a x o ) ) Ll e N e e al kel e | PN RN
L NN M ar dr dr i g % e w N i a aa a l a x
& Mok k&R & 4 i ) ENE O o AL ) L N A N a  a  N  N a a x EFEENENF
Ll ) Ll LAl X LIl ) drldr dr A e i drdr e e i e i i B I EREERAEN
* LY o A a  a w w x AEAERCMREE  e al atay Ea Sip Cdr iy il e e X a ErXrxmxaxRrRE
Ll ) .__. ar L e ko n & R kg ek o N o A ExE Y ErE
[ x mor W xa x xw a x aw x aaEa a X X i ar e N Wl B FTREERE
- o R N A Eal s I dr a ke kR & X mEREERRE
Ll i & & & P ik kA K Ll EEXRENN
L i i i EaE AN ) dr dr ey Pl
; W 'y " LoR S R ot e A
x R LN e . R e L
IEHVIH .....-...-......-......-.l. I_..I i e
KT, A L !
Pl !
i d ki ¥

-
A & b bk ok ok N oSy

1%11
ra .o E |
et
e u.i“-

> u .

Oct. 15, 2002

-_“.ub...l
EaC MO tl".q._._.._..q.___.-. «
s a a a et N a
P N L A
l.lil.‘l.il.l..‘l.l.l.l{l.l.il.ll.l‘ X E N XX NN X Hv. .HH l’.ﬂﬂﬂﬂ!ﬂﬂﬂlﬂlﬂﬂﬂx
il.ll.il.i}.l.}.l.}.il.l.l.l.l. & & & ~ .FH.HIII.]HHHHHHHHHHH‘ HIﬂlﬂlllﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂlﬂlﬂ
o & dr & o & F & Ay i E A R N E R N E X N N K N NN N
L] o o o & & o dr Mo xR XE N XX XREXERKEYENY XXX XEER
o o & dr o & ir A X BN A ENT HREXRKEXNERERERENNNENLNENLRER
o o & & & & o & & F A Mo ERREXTEXERESEXENREX N X NXEXERER
o i dr o & i ir &} ru EXNENRREREXEREXNX NN NXNEN
L ) i
o & & dr & dr o dr R KX X XERERERENENENNN NN
o o o o o & R E NN EFERRENREN M NN NN
dp dp dr o o & & ir MR NXNENELERERERENEN S NN NT
o i & e e HREXEXEXTERESXNEREM XN NN
o o dr o o o & & E R XN X EXRERENS R oo M
i o o & & EAXAALAXXEXEEXEREENSNMNNXNN
o & dr o dp & o dp AR N N N RN MNEA RN N N NN N
o o e o o X M XN X ERYENERSYNX M X X
o & dr dr & & & & EEXNKXENXXAERN i L
L o & o LA R N AN EE RN AN L
....I.-..-..-._-. I .....-_.-. Iﬂlxxﬂlﬂﬂdﬂxxﬂv.ﬂﬂﬂlll ]

»
)

ll"__."vi- o ! . 3 ] - LA i | ; ; ”nHH“HHﬂﬂ#ﬂﬂﬂﬂﬂﬂﬂlﬂlﬂlﬂ!ﬂﬂﬂﬂpﬂ
Hl“a T ; i ; 7 ? PR, ; ; ' : X 4 ., | ] LIEEE I o RN N XXX R AN AN
T e B D R T T
N ] ; ; ; ] ; K o P P P e o
....4.4....4.4.._.-_-”- g L ] . . . ’ . A W VI
o ; . 4 ; ) o F i
F
A
e e

s
p o oA [ F
“ﬂ.a.x ~ ui.4.4.,_.*H...Hu..........q...HkH*H##tH*Ht#tH*H#HtH*Ht..
X L ) ! :
x X e e s el e s s ol o
) b, o
e e i e e A A e e e ]

drodp Jp o dr B dpodr drodp drode Jp o dr drodp Ao de gk A AN M L X N REEXEREFDNAYREEN.)] L]

o o A A N I L N A i iy e N B i
) lﬂn R e e i e e e e el R e e o e n o
O EEEE RN AN e ip g e ey e dr i e dp e i o i e N_m N L e T ) PN
y . A y y [ ) F i | 2 [ & o b A o N
o H.?H.HH’.HHHHI l-ll. ERERER J.l.}..:.}.b..a.b.}.l.}.b.}..f.#b. *.f ..'. i .ﬂ?ﬂ?ﬂﬂﬂjﬂ?ﬂﬂﬂ x B - . o .-l.l & .:..J..T .T.:..T.J..T.#‘l.'l.b.‘ l..r & .rl.r .T.J..r 4 = WM M N N M N NN
N | A A A A Wk d de d e de ol b b dr i e @ PR e R N R
) A e e e A M NN N oA i
) o w e e N L) o a ar ae  dp dp de r de e e de Jpdr B e L A b de kA U de k de A oy i
o, ) PN N N s N RN N LT Fi i
AN R P L I N o ar a o P NN, . S i i
g Wk B a k droa gk ke h kA Nk P, P e R
) ...l.._ ...I....-..r........q.....qH...H...H R
M N e s
W e ar e drp dr dr
LN o N
A N N A NN
ar p dedr dr dpdr
iy
W s
Lol
o .v}..r
. by "
l.}..a. - | L }.l.l. L3 | ) LI L b..-.b..:.}.b.}.l.
L e N e e A e
"-. P MR et e MR NN NN M N
o o e e o o ;
I_Il.-..-..._..._..._......................_......-..-.i .............r......t....rtt....rl..r...b...t.r.......r B " AR EERE ERENEE N ENE N
* .-_.........-...........r.........-...........-...........- I'it##&.###}.##.r#.r#.r#.r.r.r.r#l.-. a2 2 & 2 & & aa ka2 ha ba khhaaaa aa
ol el ol N ) &
ety ........_......_.H.._.H.._..___ e e
LA N E NN LN

.-_.rH...H...H...H.rH...H...”.... .HH.H._._H -
PR nzn,uv
W e

s oa kW

EFEFERE S X & X X X N X X N
&k A XX ERE XX NN
PR = X X X KX A K

U.S. Patent

» W v e e e R
P st 2 T e e e e
g EREICREIEIE o x o X e
[ b b b
* ....___”.,_. .qu.___ aa s .a"amzﬂx“anxua“xn..”-
& & i X i - o« BN ]
NS o
ar A R
T e T
ar o e W
. H__.Ml:-_l.___ ”.4.__. way ...H...H...”...”...H... Lttt ”x“anx“x”x“nuxﬂn”
) KN et ] ar A ey o,
- s wa P BN e x x s wxx
.-._L-.l KN L U T T Jrodr b b & I T Y R XY NENRENERNR
e A N w i T o T N
- ) N o X P X R
a0 L A N L ) o
) A A N A I R T T e e T e e e T el ke w /
) N N o XK A e a e e a e a a  aT a a a a ay
) A Al s A ol N ) R K R K e w T I T T N N Tl o AN N
L R a a A aa a aa aa a al aaa Pt ; EE AR K R N N e A A N N s R AL
w L A * F A, i k5 e s e e e e e e e e e
xouw N N A N N  a N a aa a aal aE) i i - O B T e a e e e e e a a w y
x Sty N A A ol - L P N N T R N N M N
Pl SN WA i e e i T e i T T T T e T o e T T e ¥ A K K N NN RN N NN ~
A NN P N P A A a2 x ; Pl P NN NN NN R R N RN
A N  aC ) - Bt o o e el e e a a a a a aaa  a  l e W P T T T T R e ). -
ETE A T T I I ml oo oo o S e g e e P S iy P L o A T T T T T Tl
0 A e N el Ll e alalal) A A A s P N N s u-l P L o L T T e a  w a w  e  a e e a y
W WA A o A A A Nt L ol o e e PO I e e e e e e e e T e e
de A i A e e de AR e A e e B e et e e F o A I o T L N A " T T T e e e e e e NN -
e ML AL AL L AL e xS AL A M WAL ML AL N LA N W o o o o e e a ada  W  e  a e w  a A X AW 4.4tu...t.rt...tkt.r#...hﬂ.ru.rﬂ.rt...u.rt.rt.._».__u.r“t“.r“..ut-.rt.rutk.ﬂ.._ L
WA e T T A b e e i VT e T e e i e AT O L S T R L L L X M A K N N N R R N el ul, -
e A A A e a a a  a a a a  a aal al aa a aal als P s ol sl ol ol ey e e A e T e e T g e o g T e O T e T e e T e e e e e e e e e
WA e T T N N A e L N L ol 2 B e e T e o T o T T e T T AR N T e W e e e aa o K R K e P T T T T S N
T I g e o I I L I I e e e s o e e e o o P T o R R Attt e
L I N el T I L gat N A o L &k...#k...&k...#k...kk...kk#.“it*#kktt*#kt#tttkkt#k## FO e T T e e e e e e e e e e e T . W e E
A A A At A A N N ML X LA A e A N AL NN N C NN A M C NN NN NN - N N N N NN NN m D™ ¢ o e o e ] t.—tt.ruttb».rtttu-..ttutt.._tu.u“t.unu.buu“utbu.._utt A s a e e e
de T A A e e i T i VT T T i T i e T e i T e Ve e e o i T i i e T a e e T N S o A e e wa e a a w aa a e  a
A A R sl _-_J_............................u_....tt......_-__-_._"tkttttkttktttt#tkttttttﬂ#t POl I e il L r r wa e e e aa  e a e
AL A R M e A B e T T A T e T T e A T i A e e e e e e i i R I I e e a T a a a E  a w  a a w aa
2 L N A el L e T e e e e e e e T T e a  a a ae a a e a a e Ta Ta e  Ta e e FO T I e i s s e e e e T e T
et A e e At e A N e N M A e NN e NN NN N NN N N N N e N NN M ™ v e oz e e e o e ] ..._k..k.w._,..._k“.r.rk“.__.__h_.._h_.._.__.__h_.__h_n.__.h_.__h_.._..u.__kn.r.u.__k.._.r.._ |
Lo N I N N N R I I A M N A e e ) T e e T e e T e e o e e e e e T e e I B i B T e T e e e
L N T o o Y P o N o o o N N o O NN NN RN
n ._..._..._..__..___.4._...4.4.._..___.4.4....4.__.4.._.._......_._.__..._..4.__.....___.4.___.4._......___.__.4._._._...4.4.__..___.4.._.....4.._.4.._..__..4.._..._..._..._..._.....4....._....4.._..._......_..4.._..._..___.__..._..4.__..._..._..._..._......._..._..._.....4.....__..._..._...........................................L.....}............qlun o e e e e e e e v AW A X E e PP R RN N BN R AR
[ -|....___..4.__.4____._..___..q._...___.__.._.._......___.4____.._.___..4___..q.__..q___..4___.4.._..__..__.4_...___.__..._..__.#___..4.___._...___.._.___..4.._..._......_._...q.._.._......_,._._....._._..._......q_......___.._.._...q_...._.___..._._...q......___..._.___..q...4_._..__._...q....._._._......*...#........&...#&.....4...4.......-...-....!.. P T N R N R N RN = N R I S SO I RO NN
L I R A A A N N N o N A N I P R e e T e e e e e T e e T
A A A o TR R KRR NN AN NN
L e A A e N A N N a a  a  a a a al aal aa Pl W N e 4 ey et e e e e ey
L R T e e L o M I R R a  a  a a aa aa ay il e e e e e T e e
o R M N N N o A A AR NN NN
Mo e a  a  a a a aa a aea e aa  wa a a a ey e a  ray ele X AR T I R R N
W At A T I i VT T e A T A i e T e Tl T T e T T i T T e T T e T o NN RN
R .___.___..q.._..4.4.__..4.4.__..4.4.__..;..q._q.___..q.__...q.4.....q.4.__...q.4.__...q..q.__.._,..q.....4.q....4.;k&&...k.q...&&...r.q...k&...k&...&#...-_-ll- " W
B T W e e e W e wa a  aa ae e  a  r  Eee AR R AR AN AR
L N I T T L o A A e ) Yy A s e e e
.-..___.4.__..___.___.__..___.4.__..___.-_.4.4..q.__..___.4.-..4.4....___.4.__..4..q.__..4..q....4.4.__..4..q.4.___.___.....4.4.....4.qt;;*&&*k&#&&k&&k&&*&;t{ﬁ- A A R At R T R R
L A A A e A A i a a a a a a aa a  a  a aa a aC Al a s l-_l“l-. oA K A L L R
o R M R e I L N N N I N N o N ) W AR RN RN
L R A A a0 O B 3 e e e e e e AT
M a aa a a a a a a a a a a a  a a  a  a a a a a a a a a a a  a a a a aal a a a ar  W) PO B ey T e
L T I M I o o  a  ad a a aa a  a a a Saeal Rar age xR e NN
W U Ut U VU e U VU T e At Ui T T T U Tt it At TR i T e U T T e i e i iy e Yy e i e e T
A A A A e aa a a a a a a a a  a a a a a  a a  a a a a a  a a a aa ay
A R T T T e I T T e O A A e i e T e i T ar e T Ao e T e T T e T o e T e
L A A A N N N s i ’
e A N N A N a a aa aly ’
L A I I I N A A L X
o N A N N N N o N o A o
L e a a a a a a e a aa a a a  a a a a a  a a  a aa a a a a a aa aa a aa a aaa a a a a aa a aaa a aal a aa a als X
A N L A A A N N N N N R ol
L I R I T I I A o A
M A N e N N A i a a a a a as
L o I I L B R A L a aaalaar ’
W AU A At At U A O AU U U VU U i T it i R T U Tt T e O Tt i e i i e i Tl i T T e i Yy e i T e e i T u T
A e e A e A A M N e i N N N N N N e N R N N N N N e N e
L N A A N N I N N N e NN N N I T I I o g g o g g g e e e g i S Sl S e Sy S S Sl S
L e A N R R N N N N N N N N N R N N N N RN N R NN
R A A e A N a a a a a a a a a a M A N N A A N N N  a a  AEEEERREERaas
L I A I I T R M a a  a a  a  a  a a N  a a a  N a  a a N NN  NNNNEN EE  NERENNE E EN  E E  E E E EN ea
N e M A N N a a a R  N EE EREEE EEEEEREERNENEEREEAEANL
L N A A A A A M A A N  a  a a a a  a a a a  a  N a N  E E E R  ERaNooa ;
A A A e T T T T A T A T VAT e VeVt T i e e e T Ve e T T i T e i T YA i i T Ty e i e e T e e e e e e T e T e e e e o e e e o e T e e e e e e e e e wta e a  aa  a eTa e T  a a  e ae a a ea T -
R A A N N A N N N N NN N N N N R NN RN R A AN NN
N A R L a a  a a a a a a  a a a  a a a  a  a  a a aa a N  RE ENNAEAN AAEEENER EA ERAn
L T I I o S B el o N N N NN N N N R R N N R R N R e W S LS
L R R N N N e T e L a  a N R AR NN N A R R A A R AR N NN
T o T T o o o o o o e a a  a  a a  a  a a a a a  an n t t ta  ta tt
B e e e e e e e iy e e e e e e e e e e e e e e e o e e e e e e e o T e e e e e e e e e e e e e e e e e e e e e e ek e
» N M e e M A M R A N N R AR A A A e
' L I I I L B o I e Al NN N N NN NN NN N R R RN A N N
- N e A N N N N N N N R N NN R R AN A A AN A R R NN
ol nl} A A N e A e at a a a a  a a a a a a a a a a a a a a a a a a a a a  a a a a a a a a  a a a a  a  a  a  a  N a ER N EEEEE E E E EA E EEEENEENEEEEEN
. ML M N I A W e e e e e e e e e e o e e e e o e e e e o e o o e e e e e o e e e e e e e e e a e a aa aa a a
) A x WA At VU T O T Ay U O Tt Ty At U VAt U TR At Ak T Tt i T O Ty At i Ty T T i T Tyt i vy i T T i T Ty Ty vy Ty e g o T T T e o Ty o e Ty e e T T e e e e e e e e e e a a a e a a  aa ae a a aa e a  e a a e e  te e  a
W P L R R T R N R A T N N N N N NN N N NN N N N O RN
N N PN Sl A M A o M M N N N e N R N N RN NN '
. N W e A A A e a  a a a aa a a  a a  a a a a a a a a a a a a  a  a a  a  a aa a  a  a  R N  N  ERE  NEEN
ENRC N A N R R I N A A N N N A N A A o N ol N N N N N N N N N A N AN '
. > Pl 3} R I o ol o T N N N N N N R N AN NN N
PNy W A I O T T U T i T Tt U VT I VT i iy i e i i Ty i T i T Ty e i T i Ty i T Ty i T e i T e e i T a e e e e e a a e a a ae a a a  a a e a a a  w a ae a a w a aa a a w a aTe aa aata ea wee a '
w e T I N e I o e o N N N N NN NN RN NN RN
. * ko P N M N  a a  a  a a  a  R RE EREEEEEENEEEEENEEEAEENN] '
Ll N A A A A A el N A N N N a a  a a  N NEN EE EEENEENEEEEN
. - L N N N A N N N L A T o A N N N N N N N AN N N N A N N RN '
o A A N N N N N N N N NN NN NN RN
o W O VU O Tt O T A ot VU Ty i T Ty it i VA U VT At VO i O T Ty iy iy o Tl T Ty Ty o T i i T e e g T oy e T o T e g T e e Ty e e e o e e T e e e e ey T e e e e e T e e e e e e e et e e et e e .
w L I T I I N L R B o ol A o o o o N N N N N N R N N N AN N N RN
P a0 U A U A it W Ut O VU U VU T e i At i TR U T T e i Tt et i e i Tt i T iy T iy e i T iy ey e i Ty e T e e e e e e T a e e e e e e e e e e e e e R ke e ka w aa w a a w ae aw e aw aTaaa e '
ANt ML M ) W._. o e ar aar aar ae a a aa  e aa a n a ana D a ya ae a aea  a e  p ap e a y e  y p e a  e w e a a ae a e e a eaaaaae eaaaeaa :
e e A R e N  a  a a  aE a  a  aE a a a  a a a a a  aE  a a  a N al  a aE aal a
.___.___._._.-4._...-_4._._.___.._t.""4.__..4.-._._.___4.__..44.__.....4.__..___4.__.4.444.q.__.4.4._...___.4.._.4.4._...q.._.._..._,..._.._...q.._......q.._..4.4.._......q.q.....4.q._...4#.__......q.._.4*###*#tt##t##*#tt*####tt .
A N R AL L T A N i N I N A e e Sl A I L o S
e i e i



	Front Page
	Specification
	Claims
	Drawings

