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(57) ABSTRACT

A new and distinct Verbena plant named ‘Baltublue’, char-
acterized by 1ts violet flowers, spreading and trailing habit,
and sharply lobed, dark green leaves.
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LATIN NAME OF GENUS AND SPECIES OF
PLANT CLAIMED

Verbena hybrida.

VARIETY DENOMINATION
‘Baltublue’.

BACKGROUND OF INVENTION

The present invention comprises a new and distinct ver-
bena plant, botanically known as Verbena hybrida, and
hereinafter referred to by the cultivar name ‘Baltublue’.

The new cultivar was developed by the inventor in a
controlled breeding program during 1998, at Arroyo Grande,
Calif. The objective of the breeding program was the devel-
opment of verbena cultivars with a spreading and trailing
habit, continuous Hlowering, excellent basal branching and
dark green foliage.

The female (seed) parent of ‘Baltublue’ was the verbena
variety ‘Summaref TP-V’ U.S. Plant Pat. No. 9,411), which

exhibits a trailing habit, dark purple flowers and medium
green foliage. The male (pollen) parent of ‘Baltublue’ was
the verbena variety Heirloom Light Blue (not known to be
patented) which exhibits a semi-upright habit and light
lavender flowers. ‘Baltublue’ was selected in September
1999 as a single flowering plant from within the progeny of
the above stated cross and was initially designated 132-2.

Asexual reproduction of the new cultivar by terminal
cuttings has demonstrated that the characteristics of the new
cultivar as herein described are firmly fixed and retained
through successive generations of such asexual propagation.

SUMMARY OF INVENTION

It was found that the cultivar of the present invention:

(a) Exhibits violet flowers;
(b) Forms sharply lobed, dark green foliage;
(c) Exhibits a good basal branching character; and

(d) Exhibits a spreading and trailing growth habit.

The new cultivar of the present invention can be com-
pared to ‘Balazdapi’ (U.S. Plant Pat. No. 12,807). In side by
side comparison, plants of the new cultivar have smaller
inflorescences and flowers of a lighter violet color than
plants of ‘Balazdap1’.
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2
BRIEF DESCRIPTION OF PHOTOGRAPHS

The accompanying photographs show as nearly true as it
1s reasonably possible to make the same in color illustrations
of this type, typical flower and foliage characteristics of the
new cultivar. The plants were grown for approximately 10
weeks 1n a greenhouse at West Chicago, Ill.

The drawing on the first sheet depicts a side view of a
plant of ‘Baltublue’.

The drawing on the second sheet depicts a close-up view
of typical flowers of ‘Baltublue’.

DETAILED BOTANICAL DESCRIPTION

‘Baltublue” has not been observed under all possible
environmental conditions to date. Accordingly, it 1s possible
that the phenotype may vary somewhat with variations in the
environment, such as temperature, light intensity, and day
length. The chart used in the 1dentification of colors
described herein 1s The R.H.S. Colour Chart of The Royal
Horticultural Society, London, England. The color values
were determined on Feb. 15, 2002. The readings were taken
between 1:00 and 3:00 p.m. under natural daylight condi-
tions. The plants were produced from cuttings taken from
stock plants and were grown 1n a double polycarbonate
covered greenhouse 1n West Chicago, Ill. under conditions
comparable to those used in commercial practice. The plants
were grown for 15 weeks while utilizing a soilless growth
medium and maintaining temperatures of approximately 70°
to 80° F. (21° to 26° C.) during the day and approximately
62° to 65° F. (17° to 18° C.) during the night and light levels
above 5,000 footcandles.

Classification:

Botanical. —Verbena hybrida cultivar ‘Baltublue’.
Parentage:

Female parent.— Sunmarel TP-V’.

Male parent.—Heirloom Light Blue.
Propagation:

Type cutting.—Ilerminal tip.

Time fto initiate roots.—Approximately 14-21 days
with the shorter times generally being experienced 1n
the summer and the longer times 1n the winter.

Root description.—F1brous, branching.
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Plant description:

Habit of growrth.—Moderately vigorous with good
basal branching. Pinching improves basal branching.
A mature plant, 15 weeks after the planting of a
rooted cutting, measures approximately 12.8 cm 1in
height and approximately 26.6 cm 1n width.

Form.—Mounded, trailing and spreading.

Stem.—letragonal, approximately 37.5 ¢cm 1n length
and 2 mm 1n diameter, with dense pubescence. Color
1s 144A. Internode length at middle of stem 1s
approximately 4.4 cm. Roots form at internodes.

Foliage.— eaves are opposite, ovate with sharply
lobed margin, acute apex and attenuate base. Upper
surface 1s densely covered with short, stiff hairs.

Lower surface 1s sparsely covered with short stiff

hairs while the veins are densely pubescent.
Approximately 2.7 cm 1n length and approximately
2.2 cm at widest point. Upper surface 1s 137B, lower
surface 1s 137D. Upper and lower surfaces have
pinnate-reticulate venation. Color of venation on
upper surface 1s 145B. Color of venation on lower
surface 1s 137D. Petiole surface 1s densely
pubescent, length 1s approximately 7 mm, diameter
1s 2 mm and color 1s 145D.
Flowering description:

Flowering habit.—Freely flowering.

Natural flowering season.—Year round 1n greenhouse
environment and spring through autumn 1n outdoor
garden.

Lastingness.—Flowers last about 10-14 days on the
plant.

Inflorescence type.—Corymb. Approximately 2.2 cm
deep and approximately 4.2 cm 1n diameter with
approximately 16.7 fully open flowers per inflores-
cence at any one time.

Peduncle.— ength 1s approximately 7.2 cm and diam-
cter 1s approximately 1 mm. Color 1s 146C.

Bud.—Round, approximately 3 mm 1n diameter and
90C 1n color.

4

Petals.—F1ve, fused at base, non overlapping, flat,
obovate 1n shape, emarginate apex, and entire mar-
o1n.

Corolla.—Diameter 1s approximately 1.4 cm. Corolla
tube length 1s approximately 1.7 cm.

Sepals.—F1ve, fused to form calyx. Calyx 1s approxi-
mately 1 cm 1n length and 2 mm in diameter. Outer
surface of the calyx 1s densely pubescent with glands
of 86A and the 1nner surface 1s smooth. Sepal apex
1s acuminate, margin 1s entire, and upper and lower
surface color 1s 143B.

Flower color—Darker than 88A when {irst opening.
Fully opened, upper surface: 88B with midvein of
82A. Fully opened, lower surface: 90D at edges,
oradually fading to 77D at base. Whiskers of 91A
surround the opening of the corolla tube.

Reproductive organs.—There are 4 stamens fused to
the corolla tube. Two are positioned above the stigma
and two are positioned below the stigma. The anther
length 1s approximately 1 mm and the color 1s 145A.
Pollen was not observed. There 1s one pistil, 1.4 cm
in length. The stigma length 1s approximately 2 mm
and the color 1s 144B. The style length 1s approxi-
mately 1.1 cm and the color 1s 145B. Ovary length 1s
approximately 1 mm and 144A.

Seed production: Seed production has not been observed.
Discase resistance: Resistance to pathogens has not been
observed to date.
Hardiness zone: ‘Baltublue’ is hardy in zones eight (8) and
above.
I claim:
1. A new and distinct cultivar of Verbena hybrida plant
named ‘Baltublue’ substantially as herein shown and
described, which:

(a) Exhibits violet flowers;

(b) Sharply lobed, dark green foliage;

(c) Exhibits a good basal branching character; and
(d) Exhibits a spreading and trailing growth habit.

e x = e x




US PP14,050 P2

Sheet 1 of 2

Aug. 5, 2003

U.S. Patent

o o & & F ]
< dp Sl iy iy by ey g a ; 2 oy . -.......rn...”.r....rn.r.r.._H...H...H.._.H.4”.._.”.4H...”._..H.._.H.4H._..H&H;H...H...H...H...”...H...H...H...H...”. .r....H.r”........_H.__“
S R ka3 A .4 p | o o X ; W " | ] & e e e e U e e dr e iy el il dr e A e dr i e e bk
N N NN M NN ! ) ; ; ; ; e e e e e A e e e e e e e e B e e e e e e e
L 0 Ukl ok aE al Wk o ; ki 4 ] ) J ; - A I e e a i e de e dr %l e i dr e 0 e e e ki el ks

b ittt
Sy p g e e ey il bl e Rt dp ey oy i e dp e iy e 0 U ey g e b g ey g b ey bl iy g et O iy dp e e iy iyl iy il iy e b e ey bl eyl b e iy b ey i e e N e NN N N N
A N N N N A N N N N N E a a E ) L e R Nl Al N N e
<y dp p 0 e 0 e e dp 0 dp e dp e e e e e el i e e p e dp e e i e e 0 e dp b 0 e el i e e e dp e e e dp e e e dp e e e b e e e e e e e dr b e el ke i i e Al i e e i e & ik  a A sk
L e  a e  a aa a  a a  aa a a aar a a a a a s aar a a a) ik L e e e el A
Sl U ey el e e Ry gy eyl e el ey iyl ey e ey ey de e e e O i e e e e e e O e e e e de de A dr e e dr e iy de e iy de e e A i e e b d de ok d & k& ki L N N N N N e e N
e N N aa  E a a a E a  EE a aC  CE E  E C E E aE  aE al C aE a aC ) dr e e A o e e R kA ke e kg k& R s gk kahk
St iy Tyl p ey Sl p it e e e dp ey e e e iy e Uy iyl O i iy Ol e e O by gy ki e e by e b e iy b ey il eyt iy il e el iy dp b el WAy il ol iy il byt e el ety ek e a doa A
N N N N N N N e A e N R N L) L e o e R A M N
<ar ey 0 e i 0 e e ey e e e e e e e dp e e dr g e e dr e e e dr e dp e e dr e & e e e dr dr e dr e i e e e iy e e d i e d e Bk & ik kR o B e R N R e N N W R e
A e e a  a a a a  a  a a  a a a a  Ce  a a aa  ) Ll e I e R N i S i
< Sdp dp e e ey e e eyl dr ol e e ddp e e ey o i e de A d e ey dp e e e e dr e e e e el e ke e ke dp & e dr e A e drde & e dr dp e ke R k& de bk &k ke ke k& Rk A e & e dt dr dr A A de & R ke b & ke ok k& k& kA L Lk kb oalaak
L e e e i  E r  aE E E  E  a E E a E aE  E aE l aE al k  aE  E aE aE al al L) L R N N a0 N R M N W
+ e i e S O iy iy 0 e ey g by iy il b dr e iy iy dr Sy ey o e dp ey e e eyl iy e e e dp by by e iy il g e e iy dp e ey e b iy b ey iyl iy iy b i e by e e L R e e e R A N M i i
N N N o A N N e N N N N R e a  a N a  al aEar aE a a) ) L e R N N T N I
..4H._,.H.._.H.qH.4H.qH.4H.4H.__.H._,.H._,.H._..H._,.H.qH._..”.4H.4H.._.”.4H._.H.4H._,.H.qH....H.4H._,.H.__.H.4H.4H.._.”.4H.qH._..H..qH.q”.,_.H._,.H.4H._..H.qH.qH....H..qH.qH.4H.qH.4H...H.4H.4H.._.”..qH.4H.._.”.qH.4”...”..qH._._”.__.H.4H.qH._..”.4H.4”....”.4H.q”.__.H.4H.q”.._.H._._H.4”._..”..qH._._”.__.H.4H;H#H;H;H#H&H&H...;&H.-Hi_f... _-_ ...:H;H....q.___ ., H L) T
A e o o a0 M ¥ L)
S e e e e UM M w A
o A N N A N e N N N N A N N N R N W A nn )
g, NN A NN DL E MM L AT M A AC A MM ME AL AL NN N SE LML a3 2l Al dr d e dr dr e e r e e e a e e e e R d ke kW
L A e e e N R N X
< Sdp iy 0y e ey e ey e e e e de A B kb & de kA &k ke &k ok ko dr oy dr eyl dp el A dr de & e dr dp & e d ok bk
e kSl kil al al ko k) e o N e W Al Al
< Sidp gy Ty e g e eyl e b b ey e e e e d ey ke W dr ey b iy i il i dr et ekl dr ke i R N N
L A N N  a a #.4&.__._-_.....1.._...__-.._._1 L N N N N NN E e e ol NN
S e it E EE aE aCE N el al 3Nl el Al - dr e d el iy e e i e LA N N S ol aC kA
.”....H..qH._,.”..q”._,.”..q”.._.H..qH..q”....”..qH._,.H.4”._,.H._,.”.._.“..qH..q”...H.___“;H...“&H&”...“*Htl-"l...ti ~ ”#”.;H&“...H&....q_....._qk....f....qk_.. -_“.___._...___”.__.“.4H.___“....“.4H....”.._.H.4H..q”...H*H.._”...H.___H&“#“#H;“...HL..- a:_l " ."n aa
<y A iy iy iy Ty ey L e iyl i d e R B W B A A Wiy eyl e iyl e ey ek ll_lﬂa L)
A N | lﬂ.a.___....-_.q...&.q L e N N N M A M W NN x
. ar
..4H.qH.._.”.qH.qH.q”._,.H.4H.._.”.4H.4H.._.THﬂ..........H;H...H&H...H&H&H.._”... it oy T T “._._H.f _-H.4”.__.H.4H.4H._..”auauiuanau...”.qn.q”#“;”*”t- o n"lalnnn AR R e U L e e e e e e e e e e e e e e e e e e e e
a3 N kN al ) Lo N R e A aE S A A N W R e L T
g A e ey A B A b e A A A e e AR R e L L R R el e i
S e A R A e e kel e e e A
A e e U L e R S N -
< Sdp Sl ey e d i Rk ke g kg Rk kA L 3l MERE T
e S A R ) L 0 R Ml
St Ay A iy e ey - L
L R R ) Lo o L L L ey
S A el e o O 0 3 300 el 300 M MR Al
iy iy e il g iy i el el L T N
< Sdp iy ey de e A kel & Rk A e A N R aE
4 & & b & & & ar
.H.._.”.qH._,.H.q“._,.H*H._..H..qH.qH.__.”._,.H&H&H&H;“#”;H-“iﬁauauﬁu; .___.__x“___n H...”...“&”.q“...“.q”*“....._ Fata T _-_.4.__.__ L .._....HtH._,..r....H..qH._,.H.,_.”.qH.qH...HkH.4H#”kn*”..”&”.q”#”k”.q”#”&”.. .._.t.r.rH.rH..“- R
Sl e l aE Al N M M AL aCN P Tt W e e ke a U e e e iy e e el i e e e e iy g e e e de bk e
o el Ak x Ll a3 N e e e e
<Sdp iy ke ke k& e & dr k& ke w s L) B bk ke e U ey dp e e e e de e e e dp e el e ke ke b Ak bk

-

A e U iy i e e Sl Sl il e e ey e e e e

N ; A e e B R ke kR e b kR U ke e e e e e s

e e e ) L 'y : ; ' & ¥ ; ) ; e e e e

<Sdr dp &g dr e ey dr Ry dp i Ak kR Sk kR ! ] , ] ; ] i ] T U e R e e ey e O e el & e ke bk ke ke g e ke e b
iy

X X

. o o Jd
B o . o ; ; L ! ) ; L e e e e e W e e e R e e e

L A o N N N R i L e S i iy i Pl
< Sar e e e e e e ek dk ; ; 4 ; ; ; i dydr 0 e ar e e dr kel el e by e e dr e i ke
e e ) B e e e A e e R B e kAR X X

iy d a d e W e & e e e dr e & e & ; ; e e e e i e

”.4H4”._..”.4”4H4”4”4”.-”.4”.-”..”.-”.-“#”.-”.-.4 o
R N N )
B e R A 2 3 A el AN
L A e N )
O S R N N e e
L 3 R M N )

<SSl iy i e Ry el
N e N N N )
O A M A )
L N e R )
..4...4..q.__...q.4.44..q4..q.4...4&...&&...&&...*.-.44.4....4.-...-_.4..}-_

”.-...-Hiuiuiui“.q”.q”...”.._”.q“i
WA i e
O A N el e e e
L A N

AL A alatl ]

P i i i
o e T e e A A A e

dRE A NN KN M NN

'y
']
w
e
M
l.**h
H._F.rnh
o a T
ety
e
e
S
P
e e e
Ly
e
K
e
Pl
d
...H...”...H...”..J
A
S A
LN AN N
T
s
» A L
- NN
e e e e e
“ " ....._“...“.___H..q”...”tnt”...”tn #tnu”.“
T P L S i S i
P P N g
F
PR R R eias
I L L P P A el el
P . NNl T e T e A e
N P wT P N
T P Py L ANl e e
o ) e P P N Y
PN P ey PN N
. r & i F ] I
L S L a ety . e T e
A e  a  a  aNa P N e e L o el et S i i Y
LA A s Al Al Al AL Al . wa e E e w e e
o e NN - P Wi e ey Nk
D U M Al 0 A M Al A Al A PN o N .__..4#...#.4...4#..uk...t#tutt...t...ttﬂuuJ_J_»....
o T T i A el e e e e e e e kA
o e et Pl e A P L O LN R
A e g e e e T e
R a  a  ar T ar ar i i i i e T T I e SN I o e o R e e R A
e i U e U e i i e e P P o e S N S I T o
A T N R R R I I L e e g ey S i A A Y
LA A s Attt s Al e e A WAt At e el M M N e a e e e n ae  aE a a  a a Ea aaTaaaT,
e n e e e e aa aa a a a W aaae e _-_-"-.r.....,.... P PN S N N g
T T U T U U T iUt T it i Marte '
O O I I I o T oo I e o i i i o '
AT AT i e A T T i AT T e A AT e A .
T i T i i e e T i i e e e U i iUty T e i Uit e AT e .
A e i i i A i A e T T T i AT e U e i A e '
O o e el e g g L .
e T e T i Tt T i U AUt T T U T i T T -
T T a0 i i e i e e e A i i i At ey e i i U e e e i i ..
A i i i e e T T OtV U i i e - e
T e M L A Lol S " TN
T a A e U e e T i AT e T e e e e e e . L
g e e e e e e e e " Lol M ] N
L N L o o o NN N N O a x " - - oot
e T i el e i i e e T e T i e U e e e e i e e e At e AT e e Pt ) x » . .
A I i I i T i T T i e T i i T o A '
T e R o R R L a O S Sl L L ol eyt P ) i w .
S N e P W . .
I I e e ol T L P A R A A ety .
i e iU e it T e T T e e T T Ui it e e T T T T T T P A U T T .
O e e e ol g o aty e e Ui A A T A T
Dl O e g g e e aa el P 2 N S N ) .
N I R e R g Ty iy i g i P ) AT T A AT T i i T .
L N N  r a N P T e T U . .
O g ol P P L I N o a aa ar a aAaa a pr ay
L N o N N e e g e il T R e T T i T i AU e AT U T U U T U .
e T e e e e i e e e e e e e e e e ey e e e e u g IR T i e e e e e
L A I T T e e AT i i iU e T T U e T T e
I I e e e i mmm:....q.q....q.q....q.q... B e T U e T U i Ui e e it e T U U A e T i i
e e i e e iU e A e W B A T A T AT AT T AT T e T i .
T i i i e e T e i T e e T i i e i e i i i i e A i dr e i i i i e i i i iU AT T i i i i At A T T i i At At i e L
L N L Tl N e o I p ay A T i e L I el g e P M, .
O I o o oa g g g oy i i PP X e ae e e B e e e T i e Ui i i e i AT e T i i i e e A A U iU e e A e U AU e e i A i .
L I I I I Tl gy e e N g Nt e e o o e e At e o S sl .
N e g e g g N e o e e e e T i i T i i U T et e i i i e i et T T i Ui e Tt e T i T i e e T i i .
e e e e i e i e i i e e Ui i e ey e i i i e ey i U iUt e T i it e e e U Ui i e T e Ui U i U AT e e T Ui i e T i Ui e T Ui e e e .
i e e e e e e e aaa  t aa ae aaa  a a  aa  aeaal a  ae aa aa aa aae aea aa aa aaa e e aaa aa a
L I I n g e T o g g g I g g
T i e e i i i i e e e e T i e e e e i e e i e e e e e e i it e e e it e e i U iy e i e e i e e e e e i e i e i e ey e e e i i i e e i i i e it e A U i i i i e e U i i .
L T O  aa el e I I I T T e oa I g g e o I T e e e e o et T
N R R o I o o o oa e g e g e g T e e i e e g g iy A P .
i i e T T U i i Ui e e ey U T e e e i T U e e e U U AT e AT T Ui e e T et e T T T e i et e T e i Ut T T e e e e it e e
O I I T o o a aa aE a a a a a a aal  aa o T o A o T o a a a a a aa a a a alaaaara alalal '
L o N I o I I  a e e e o o oa e ey iy Ml -
O o o 0 Tl o e g g e g e e g e e e e e g i 2
Wi T i e i A e i i i T i e e i i i i A i U i ity e i T i e T i i i e e i i i i i e e T i i i i e e i iUl T T U T e T i i it T i et T i it v
L e a a e e ey e e e o e a  an e  a aoa  a  ) .
L e e e e e e e e e g g e g g e e e .
R T A g o T e g g g g e aa L a aaaaral aly .
T T i T i e e T i A e i i Uiy T i i e T i i et T T T i et T T e T i T U e Tt T T T e e e T e U et e e U i et AT T i i i e U iU T T e .
i i e 0 e e i e i i e I e e e i e ey e i i e e e 0 e e e T i e U e e e e U T e U e e i i i e e e e e i e i e e e e i i e e e e e i e e e e e e Ui e e e AT i i Ui e e e T i i e e A e i e e e e '
L I I e e gl e e N I I e e e e N I e o el P St
R e e g e e e ey ey ey g g g g P e .
Ay i i e e iy i i Ay i i e A i i i i e e i iU e e A e T i i e e e e i U Uy i i i e e i i A e e i i e e i i e A e e i U e i i e T i S
O I I P e e e gl e e a a e aa a a  gg  ggE a apg Sa g Mg T
L N I I e e e e e N e N N oy e
T i T e e e e i e e e e e i e e e e e e e ey e e e i i i e e e i e e e e e e i e i e e e e e e e e e i e i it e e e e A e e i e e e e i e e i ey e T e i e i e e i i e e it e i e i U e i e e e T e i e i ey e L
i i i e e i i i e O A iUy i O i i i i i i i e e T T AU T T i i i AT T T i e e T i it T e e T i T iUt e T T U T iU e T i it e T T i T i
I I R oa el o e e e a a LT
L e N e g e e g e g e e g e e g e g g g i ' .
e A e e i i e i i e i e T e i e e i i i e i e i i e e i e i i i e e e i i U A e i i e e i i e e i i i it e e e i i e e S
L e e I a ey ey e e i e
T e a A e e i e i e e e e e e e e e e e e e T e e e e e e e e e e e e ey e e e ety i i e ey e i e e e e i e ey e e e e e e e e T i e e i i e e it e e e e e e
B I T T ol T e e e e e e e T  a a o aa  al p y eE E aaa .
N o e g g g g e e e g e g o N N o o e g i S ST
Ui e e i i e i U A ey e e ey e i e iy e e e e i e e i i Ui e e T e i ey e e i i e e e i U OO ey e e e i i i e e T i e e e i i i i e A e e U i iU et e T i i e ey e e e e a e . oL
O e o e g g e e e e g a aa a . -n. o S
U e e i e e e T U i Ui e i e iy e e e e i e U e T e i et i e i i i e i i i 0y e T i iU T T i e i e e T i e A T T i i e el T e e T i e e i i e e e e e . .
T e i i e A e e e e i e e i e e ey e e i ey e i e ey e e e e i i 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 i e e e e e i e e e e i e e e ey e i i e ey e e e e i ey e e
B e el I I T o R o e g e g e e e e o I T A el T e el el g .
T T i i i e e ey i e e e eIt e e e ey e e ey e i e e e e e i e i e e i e i e e et e i i i ey e e e i e e e e i i e e e i Ui i e e e i i i i e e e T e i i i et ey i e i e e e T e .
U e e i i e 0 e i i et e e i i i I e e e U i i ey e e e i i e ey e e U i i i et e i i i i e e e U e e i e e e e i i e O e i T e i e e e T e At e T T it e U e iU e e e e e e i el .
I o A g e a I e g g e o el .
L N N L I o o a e e P i P
T o A i ke e e i e e e i e e e e e i e i e e e e i e e e i i e i e e e i e e i eI e e T e e e e e e O e e e i e e e e e i e e e e e i e i e e e T e i e e e e e e e e 0 e e e e e e e " '
4.q....q.q.q.q.......q.......r.q...._,..q....q.q.q...4...1......1................q.q.......q....q.q....q.411......._..4...1&...14...._,..q.__.....q....q.q....q.q...._..4...4&...._..&....q.q....q.q....q....__.....q....q.q.......q....q.q....4.___....4&.__..q4...1&...44......&......&...1&...1&..1#...1&...1.!..14 - L
e I e oy e e e P P e iy iy i ' a
L S I o a e e g e e e e e e e g e e S . et .
O o e e e el g e e e e g el ea . .
L g e e g e g iy g Pl N PR ' T
T T e e e e e e e e e e i e e e e i e e e e e e e e e i ey e e e e e i e i ey i e i e i e e e e e i e e e e e T e e e e e e e e e e i ey e e e i e i e e e e e e ey e e e e e e ey ke e e A .
B e e e o e S g g g T I I I T T e e e g e g e B  a  aalaltaegr . . .
R e e e e e g e e R g g e g ey P
U e e e e i e i e i e U e e i i e ey e i e e e e e e e i e e e e i i U e dr e i e e e i i i i e i e e i i i ety e i i i e e e ey e e Ui i e e A e i i e eI ey i Ui e et ey T e e e iy ey e e e i e e A LT '
O I I T T R e el el e e e e e e e e e g g g g e iy . .
L N o T ea e e e g e e e e P e P T
T T e e A e e e e e e e e e e e ey e e e e e ey e e e e e ey e e e e e e e i e e i ey e i e i e iy e e e e e e e e e i e e ey e i e e e e e i e i i e e e e e e e ey e i e i e ey e e e e e e e e e b . .
B g el e g o g g g e e e g e e e A o e ) - -
O e e e e g a a  a g a  FR Ne iy aa ia ey .
L N I T o a an e e g e g e e e g g g gy i i i PR . .
T I ol o A il o e o o g g g e g e el o g T e e e e T
L I T I e e e e N a o P P e
o A i e e A e e e e e i e e ey e e i e e e e e e i e e e e i e e e e e e 0 e e e i e e O e i e i e e e e e e e e 0 e e i e e e e e e e i e 0 e e e e e e e g e e e ' '
B o o e gy g e e I T e g g g e e P . .
e e i e A e e e i e e e e i e i i e e e e e e i e e e e e T T e e e e e e T e e e e e e e e 0 e e e e e e e e e ey e i e i e e e i i e e e e e i i e e e e e e ey T i e i e .
D o o I T g e g g e L e g e e e e g e g e I Rl o R gy T g g g gy i i . .
O I e e e e g  a a e a a a ea alra aTa Faea et
L I e T o o e e e e e ey o g e N e e e Sy R .
T o T T i e e e i e e e ey e e e e e e e e e e e i e e e e e e e e i e e ey e e e e e e e e e i e e e e e e e O e e i i U et ey e i i e e e e i e i i e e e e i e ey ey e e e e .
L e T ol T Tl ey g o e o ol e g g e e e el e I T o e e g op g PR o
RO T I R on ot g e ey g g e g ey g g e e e . .
e T o e e o e o e a o aa oan a a a ar aTaaaar a a aa  a a ar e a a aaraTa a aa aaea a aa aa Ta Caa  a ate” e e . .
T e  a o T a  a  a aa o a e a a  aT aaaa  aaa  aee  aTa a a a aa  a C  aa a aFaaa ae a a  aT a  a a a a A ERTRPR . - :
L I T T T T o  a a e g  al l l  a l  a a ge  a a a a a p  oaal a al aa el T e
O e o I N I R o oa e e e e e e e e o e e el ' .
L e S e e g e e e e e g e e e e e e g e S TR L . .
O T o o  a  a o T o e o el e g g e g e e g g g g i g At .
L ey e e e e e e e e e e ey e iy ety P P .
T i e e i e e e e e e e e ey e e e e e e e e e e e e e ey e i e e e e e e e e e e ey e i e e e e e e i e e e e e e e e e e e e e e e e ey e e i i e e ey e e e ey e e i e e e ey e ey . . . '
B e g e g e e e o I T e g e e e g o e el el el S e e el Sl Y - .
R T A e ke e i e e e e ey e i e e e iy e e e e e e e ey e i e e e e e e e i e e e e e i e e e e e et e e e e e e e i e e ey e e e e e e A e e e C .
U e e e e i i e ey e e i i eIy e e e e e e e e e e e i i e e e e i i i e e e e i i e e e Ay e i e e ey e e e e 0 e e e e e i e e ey e i e e O e e i i e e e e e e e e e e e e e e ey LT . '
b M b F e F r F ol - F r rl - F ol & F F ol r F i L F F r F r r ol r L F F r F I ) r -
B e e e e e e e e e R i P N Pt Pty P i e i R R L ) ' " .



US PP14,050 P2

Sheet 2 of 2

Aug. 5, 2003

U.S. Patent

ra & 2 & &k & W b ririh s bh s s s h s s s s s s sk s ks s s s s s s s ke h sk s s sk s s s s s ks s s sk ks s ks ok Ns Ao a & & & & ;s a2 &k i h i h i s bbh wrhkrh i h s s Eh FFh s bba ks sk bhih e s sk ba ik s ks bk oa ki irh sk ki s il ik ik ki i iy ks s ki ia s ik s s ks ks Ak s ks s s sk Nrh ks kh s ks ks ks s ks s s s s s s Aok -
ah P T e e e L A e A I MR na k a s ke a s s koA kA oaa s k. A ow ka2 ko P e N N n b s b A a ks a sk koa kil oa s b oadoaxh b b d o bk oah ok ook b bk ok ddd koaddd ddde h iy ddddd dddoag h ddd h b ohoadhdlhaxh dhaada P I A N e N o WA
Bk Ak d bk kM bk ok dr b omom d h hk doa d bk b oak k h kg droahoah komd dokh bk dodd dododoh o dpodoadod i ddod de kbR b A A b de d d drdp ki b e de d b drode b b de dr bk A i 4 R 4 Ak kA A kb ok RN NN
b & 2 = a2 & & v a2 kA b a2 h 2 2 = sk ik Firh s s ik iirh b & Firdh ki irdrh Firrrh Fhrakad s F irh s & Frh i & & s & =2 b & & o s ’Fho & & o b a8 a3 bk b as a s &

o
R R I T N R N A A N 0 M A L A N A AT L L I N .._......-..r.r.r.......r....t..........-........r....r................r....-..1......1.._..1..1._1....._1..1..1.._.r.._.r.r.r.._.._.r.v.r.r.r.__.._.r.._.rn.t._....._.._n.._.._.._..._.._n.__n.__.._.r.r.._.._.._.r.._n.__.r.._.._.r.._.__nnnn.._.._n.._.r........q....!.._.r.._.r.._.r.._.._.n.l.._nn.._.r.._..nnn
drodr dp o dr i dr dp Jp b de Jpode Or de de dr b de de j Jr dr Jp e dr 4 U b 4 4 4 b o & b om kb b b ok Jom oa dpod § oa hoa ko h kaoa
¥

¥

L
r
¥

P
X

Fy

L )
L
¥
F

Xty

Eal s

L)

¥

r

I

¥

r

¥

]

¥

r

¥

X

r

¥

]

™

r

r

)

r

r

r

r

]

| ]

r

r

r

¥

r

r

L[]

r

)

r

¥

L[]

L[]

¥

L[]

]

N

)

r

r

'y
i
*

L
x N
F

) Jr:a-:lr X
Y
Ears
™
o
L)
s
W

o

[
s

F
XX X XX KRN
™
i
™

D e o o el s
& Y & & T T I R R TR R U T o Y o o &
.._.__ni.._.__.r.__.._ .._.__l.__.tH.._H.r.r.tH.T.__.._ A .._.r.._..r..1.r.rH.r”..1.r.rH.._......._.H.._.H..1H.._.H.._.H.._.H....”.rH.._......._.H...H.-.”...H}.H.-.........-..-.}....}..-....l.}....#t .-..-..._........._.......__. H ._.. *

2 s - 2 a -
.....4.._...1............................
....

X
)

X i

i
IS
i

™

X

x 4-"#:
ML)

L}
s
X
L}
s
F3
L}
s
s
L}
s
I
L
L]
L}
s
s
i
[
XX
s

X 3 A A b M d b ko dr b kb o b gk kb d d b b b doa kb ko h h ko kA ok ok dodod kb ok d bbbk dddd h bk b b ddode doodp dodrodr dr d i i dp & & koip
'y = B TR W ar Wl e dr ar ek e iy dp e e dpdp e dp de dp oy e dp ey dpode dpdp

e S S e e e S .._.._.._n.._.__.._.._.__..__.._.__i.r.....__.._n.rn.._n.....__.r.r.r.__.._.__.r.r.._.n.r.__.._.r.....__.._.__......_.._.__.r.__.._.._..............__.r.r.r.r.......rh....r....r.......r...................r............”... ' .._.H...H}.H...H...H}.”}.H}.”?H.r”k”### a i Jr i
dr dr aedp ar dp g e dy oy dp e de dp e dy iy

r
X
i
i
X

)

)

o

L]

A

IS
i

X X
Eal s
S
XX KN

A

Al el
o
o

B NE KN K N
X X KK X Xk ki

i
i .4H
R
Jod & X
ey
L
L AL NN ALN N
..r.._..1..1.._..1.1.._.._n.._.._n.._n.._.r.._.._.rn.._.._..1..1..1.._n.._..1.._...1.._.r.r.t.._....t.._........r.r...._..._..._......._..r##}.##}.#4###&#&}.#}4##}.#&1.._..._..._..-..._. ................-......._..-..-..r......_............
A d b kb Jr ok o dr bk ko dr Sk ok k kol ko kU dp b drom b b b g de dp drodp de drodp b Jp o dr drodp Op dp @ dp dp e e e of dp o dp e dp o dp e dr g dp e & dr B e o dr
Lk h kb oa h kb oawoawd b brm hoa b h b b b oad b bbb S h d b dd drdodd ded dedrodr drodp ddp e dpodr dr odr dr & dp Jr o dr dr Jr dr dr dr dp dr dr dp dp dp dr
BN L R R R N R K A N R N sk kA kA Ak kb ok d A 0 Ok b deoa dr o de Jr ol g e drdr by dr dr dr e e b r i @ dr e dp e ey dr i e dF e e de dp dp i i o ok kA
m & & & & =2 & & & & & m b b = o b u h n u h b Joa b dodroard brdh I h b b s b b a h b bk bd s Sh Jode jy drdodrodrd o Jro dy Jodrodp dpode o drode Jdp o drodp Jdrodp drodp dpodp Jrodp oOF F O F Jpr o Jr dp Jpodp Jr dp dp o i & A A 0
e e e e g gl B N N S N N N
Ak s h ko kA 4 a &k h o d B ook kb b b &k J ok ke dr dr drdr dp dp de de de de Jr dr dp & dp dp Jr dr dp .._.......1.............._......._...............__.4.-.....##4##41!##44&!4444&##&## ....-..-..-...............-........._.......
D e e T I T g g N A A N el [
nh am a b & d drom b h b koadodo oh od drdo doodo b b h b drdr dp b broh b drd b b drom h b bk dodra hod odrh & drdr dp doip dr dr dr drodr dp dp dp dp dp Jr dc & dr Jdp dp ip Jp dp F b o dp dp dp dp o & i i dp oF oF dr oF OF & ir & o o dr dr ir ir &
A a a a a ko ak I I ] m h a de ko de de bl de de b e dp dr drodp dpde By dp Oy dp e B e dp dp B e dpode ey e db b dp b e dr oy e e dr o kR i e ke i
vom kol m de ok kB de ok e kom ko ke kb bk k de ko deomoa ko koa ko ok ko ko kok D T N R N I o e o e A ok N O U L)
LR T I T I R I T T T T T N P N LRI P N N N N N N N A U Al T A Al a0 RO Al U MU Ul i i
b ko U b b dom S bk k kb ok bk k ko ko de b dp U S ko de de dr o dp o de dp drodr o dp o dp e dp o o dp dpodr B e oo o o de i L e M N ) * i
F kL Ak ke kR kA kR R R R N d e o de dr g dr dp e e dp i drode ol e e dr e e db b ol dp e de d d dr ko de & & e & d & d i i
T R R A T A A R AL N A AN NN A NN NN NN MM A MR L M NI LALLM LA iy
4 & & & b b u b b - & & b b & & b b &2 & & bbb b b b b b h b b oaod bh ou b dd brh b b b Jodrodrdr h b dpodpodrodrodeodedroJdrodrodrodroip drodp Jrodp dp Jrodp o dp Jrodp B e O o O dr o, i o i e o O Y
I I S T o A Al i U} Lk b bk b bk kb b h b b b Jpodooa b b b b dd b dd drodr dd dddedrdrd Jpddpodp drodr dr dr dpodp Jpodp dh i dr & dp i dp dh ot dp o & & [ & & .-..-_.-..-..-..-. ir & &
.-nn.._.._n.._.rnnn.._nn.._.._nnn.r._.r.._.._.r.r.._.._..._.._.._r.._.._nn.r.._n.._.._._.._.._n.r.._..1..1.._..1..1.._.._..r.._...1..1.r....r............................-..-.....-....l.-..-....j.... & &k & i X i &
-i.._i.-..._iiiiiiii.._ m & & & & & & = &a & O b b b b b b & h bk Jodooad bbb bbh b b bk b b Sy s b oa oad b bdd i s il B A Srde Jpodp dp dp dp o o dp o O O i O dp o o & & & o i o i i i A A
a kn X m b b m b amh n b b haaah hah hamhah b b akh o b bhadbdh a kb ab b b boddodh b b b b & b hoi b i i ¥ & b b b b drodp b & & b b dr dr dr & .-_....l.-__-..-..-......-..-. ...._-_.-..-..-_.-..-_.-............-. .._......._......._....._-.
L] dp R L e
n & - & & A k& LA AN
] * L N e e N o e
L 2 b h b b a h kb omh b bk b h b h b daoa k hd b h i ih ks hh b b ks h hhohohoa dd b h b hoaadhak hhahakaaadkdboa B¢ dp dp dp o dr Jr dF O Jp Jp de dp de B dr Jr dp 4 dr de Jr b B b Jr b J om de b Jrodr o o be o b j b bk a b bk b b b n b bk a ko b A A
N R I R N A A I N N N A N I A N N T T N N T A N AN llll .4.-..._.-_....-_.....-......-.....-.....l.r.4......_......._......._......._......-..r.._......._......-......._.........r.r....._...............r.._..r.r.r....r.._..r.r.r.r.r.r...r......_.._.r.r.._.r.._ S I I S AR I
E_x o & dr dr & & Jr Jp dp dr o dp dp Jr Jp dp dp dp e b U Jr b Jp b dr b b b b A & )
] W dr dr & de dp ke i i i B bk d b b ke b 0 bk b N a A kN
X ® Bl dp o dr e e dp e dp dp e dpodp dr g b O dp dr dr b U b e b O O A A
Illl & & o dp dr dr de dp Jp dp dp Jp Jr dr Jr dr Jp Jr dp dp Jr Jr B dr b Jr b b b b b Jr o brom b a m b b b bk aom akh kb b
A i o o o & dp dr dr i o dr dr O X Jr dr o Jr dr o A dr b Jrodr O Jp A b b b b bk b b b § b b b dra b d ok b b d sk doaaa
R I N A A N I I I T N T ERRER O B Jr i dr F dp o Jr dp Jr o Jr Jp o Jr dp O 0 O dp & O Jr b b b b & Jr b O 0k b o 0k b b & & b w bw s brm bra hososoam koaoa
ALk h kA .r.r.r.r.n.r.__.....r.__.r.r.__-x xR R de dr & & o dr & O dr dp dp Jp Jr b Jr b b d O oo Jp Jr M Jr b b M b b b b A M bk b m b h om b &
i & A R R dp dp dp i Jr e dp dp dp of Jr dp df & dr Jp dr dr dr Jr dr O b dr dr j & Jr o a & a dr b b oo o b oa &
EEN > u A d dr dp o e e e dp b e b b dr b b e O b M e b g A e U A bk M O de b b b B A M
N L) dp dp ok Bt & dr B dp dp & dp Jr b Jr dr O b e Jp Jr b b b or b b b o b b b b b b b h xroa bk koa
E X K X 4 o o o o dr b - o o dr b o b o b - A b dr o b b b bk b b b d b b b dr oM d s dra koA d
I - i ] M o o dp dp Jr dp B e o O i Or Jr b Br b b O B 0 B e oo O 0k b b b b b & b b b oa & b bk ok
& B EER I EEREXXREXRETFTN e o dp o dr & o o dr dr o o odr o Jpodr b Jp o drode o b e b bk bk kb b bk b dr bk bk
iroa "R Ex EREXAXEREXENRER Wl e dr i i ke ke ke deoa e b bk bk h droa b U b bk d h kA ko ks
o Jr IHIIH ] | o e o b o dr o drodr o o & & b o dr Jrod b oo Jr b b b b e bk b b b S b b bk b b b bk kb
&k d " W R R I i Wl e dp e de B R dr de de kb k ke A Rk k k kb kA kAL Ak k kahah ks ko
‘_.r.;.l. HHIIHIHH IH HHIHHHIH IIIIIHIHII l.-.I.-.lll.#b.l.l}.l#l.}.}.}.l.#l.#}.}.#}.}.#l.l.....;.l..t.......t.t.._.-.......t.r.Tl.._.._.t.._.;.l.r.__.tb
i IHHH X XN X X £ EREXR e o & & & b o dr & & S & o N
K X R XK HHHIIII o e & o dr Jr o Jr dp iy Jr dp dr Jr
X ® NN NN K E X R KR o dr & & & & & dr dr & & & 4 i
X XK MN K EXREERS®EMNRESXEE o & & & dr dp dr o & dr - & dr i
K_N KA FEXEXEEXREXXEXRE e e o o R i o & o i o o &}
| ] A M | R KRR X NKREX TN e e dp & o dr dp o dp dr dr Jr g i
HIHIHIHHHHHIHII L e o o dr o b o & & dr o}
ERXEERER | XXX REREE XK SRR e o o dr o g dr dr o Jr dr g
£ E X R FE T HFHHHIIIIIHHHHHIHII & & & & dr dr & & dr & & &
M EREERTIE]TR IHHHHIIIIIFHHIHH!I o iy o & dr o dr dr dp o b g
K E IlHlHHHHHHHHHHIHIIHHHHHFFHFHRHHUHll! i L l.l.l..-.l.....l.-..l..-.l.....l..-_l.....l.l.l.l.l.}.l.k}.#b.k}.#}.#k#b.##.r#b.__i.rb.__.__....r.t.r.T.r.._......_.._.T.....ti....._l.r.tn.;.i.!n.._.._.._.r.._il.._.__i.__.._.._ .__i.._.__.._i.._i.T
IIH.FPHHHHHHHHHHHPHIIHHHH Illl o dp dp o o & dp dr o dr o dp b dr Jpodr b e b b b b e b b 4 i b N ek brod b bk ko 4 b oa k
IIPHHHHRFHHHHHHHRIHIHHPHHHI o & dr o & dr o & dr dr b K b X b b o b b o j bk b b bk o dro M b b h b s kb b kAo - a2 & a
N KRR RN EEN XN N KN E M X N XN XK o b o o o & & dr e o dr o dr & 4 F b O bodr b o Jr g A E I N R I N N R I N N R N N ]
Piaiariops lllll H!HHHHPUHHIIFHHHHHHI oo A R E A NN N H i .-_l.j.#}.i.il.j.l}.l.}.l.}.}.b.}.}.l.}.}.}.}.b.......l..-..l.........r....-...._.r....r.;..r.T....lh.t.__.!.__....r.__.__....__.__h.._i.T.....t.r.ti.T.__.T.__.r.-..l.__.__.__ - b & a2
i...iiii.......b.l.ll dr 4k WA M AN NN dodr b o & o dr o dr Jr h b Ao dr § M A b bros bk hhoa y ba bk kA oak
& i x A .... & i I Hlﬂlxllﬂﬂlﬂﬂlﬂﬂﬂﬂlﬂl L ] .-.l.#4#4}.}.{4‘.?#}.&.}.&.&.#4}.#}.&.#&.....t.-..........t.....t.r.T.r....r.r.__.T.__._1._1.._.-....1.....__._1 drobr h b bk bk N
lln Wy o e dp ok dr drodp dp dr b b b dr dp b O dr kb j dr b o ek de kb b b o ok M kM
] a d & de dp dp drde d kA k0 k k h k kA kb kg ok b kA b a kb ks k kb aaka
| 3 dr o e o & dr o dr o o JroJdr & b o dr b dr - 0 dr dr b O 0 dr b o br b o b 0 b oa b b dr oo
| x_ME dr dp o o dr o & O i Jrodp b dr b & b b b b &k & b b b bk b b oa ok
EEZF e e o b dr dr dr b o dr o b b b b b bk k bod bk b a oba bk ook bk oa ko ka khok
e REFER i dr o dr dp dr Jr 0 O Jr e dr O b 0 d b b b O b b b b b b oa koa
x m X dF A dp dr e dr b K O b b dp dr b U A dp b b o Ak
FE_IE I dp o & & & K Jrodr Jpodr b o b b pode b b bk b b b b b i b L]
KX K X dr o e o dr o Jr & dr o b Jr dr dr o drodr A A O b dr e A o O e A
| k lllﬂll o dr dr dr Jr o drodr b b b b o dr Jrodp b b bk b bk om kb o
XX N FPHHPFHHIIHII e o & o & & dr dr b o Jrodr dr b b b Ak b b o b oa o L]
KR XK FFHHHHHFR AL R AR M NN N NN N NN NN RN M o dp o dr b e e A i b b b A b b b b b A b s o b hoa ok
IHIFIHHH l Hu..u..u..u..u..ﬂ HlI.u..u..HHHHHFHPHFHHHHHHIIHPHHF.F .u..HHunu..Hu..v.ﬂﬂ?lﬂlﬂlﬂ‘.ﬂﬂﬂlllﬂ!?ﬂﬂ il }.l. ii. j.l.l.l.}.l.}.}.l.l.j..-..}.....l.l.....l.l.}..r.....rb.}......-...r....b..r.r.r.r.r.rb .r.r.._ .r.r.__ - & R i R & . &
ll | !H l M H E i H k. H . R A A o HHFUPHH ll??llﬂlﬂﬂ#lﬂﬂﬂlﬂ#ﬂ?ﬂi LN ] i.i#}.l.}.l.}.}.}.l.l.l}.l..r...#.-......_.-..l................r.;..rb.__.._.r.T.r.t.._.._i.._i.til.l.T__.._.__ 2
al"l s o gy g X e g gl g # I I T R
| i e e | dp o & & dr dr dr dr dr dr b br o dr g 4 b b i b b bk E
| HIHFF!FH.—.!FHF H o & dp & b drodr & b b R b b kb h h Fh onoa ko k
Y & b bk FiaFia it
P P m a“" x..xnxxxrxrxrv.xxrxrv. v”v“xnvnr”.v.“ Hv."x”a“a“x“n”n”:“x”a“vHx“a“l" " .t ....4”...“.4”...”...”...”...”...”...”...”..H.rH.r....-”.._ AN
b dr i & k& N
Il IHH | H.i. v.HHHlPFFHHHPHFIHHHHHHHIP!FIII | lﬂ l.l.l.l.l.}.b.l.l.l.l.l.l.}. i .....:.}. o l..:.... i & Py Jprs. b b ek hoad
EXRE X R X E JEME M M N N E NN ERNEXE N & b dr b dr br & 4 b ¥ kb b a2k A b a2 h ah hakaklaalkh i s
E X X FRENF F .-..._..._..._..._..._........r.rt.-.._......._..r.r.._n.r.._.r.._.vn.rn.r.._.._.r.._l.._n.r.tn.._.._.v.._.rn
HHIHIFHHIIIIII .-_.._..-......................-.............._..”.r .__......._. ir .....__.....r.r.r.__.__.__ .__.._.__.._.r.._.__ b a2 b b h b bk h b oad b aaok
l“ﬂ”l“ﬂ“l"l"l" A .-.....”4”4”}.”4”4?#”}.”&”#”#”###.-.-.........H.r.__.r Ak ko ok bk
X XX RXER ; . L ; . ; ; R N AW N M R Wl e ar e i A e A e Ak A
T e N ™ e i a A e e e e e L L
o oa kb ko hoa ok hoh ok oh sk A doa y ki I dp & dp & Jrodp b b b bk e b b b oa b bk bk ks om sk
4 & b a2 & & b b om Jroh Jrih b b biiirh @R = x ol e e e dp A o e
B s b bk a hoa h ks h koo kh kb b o ) . _-..-..-_....-..-..-.....-..............r........_....t.-....-.
x W dr o dr o e A g g Ak
l! E k k b & & & & dr & dr dr b ok b bk b b Jroa kb kb sk sk ko bk ok
. lr.ﬂﬂﬂﬂ#ﬂl?ﬂlﬂll?ﬂ#ﬂ! IHHHHH!HIRHI k y N ] A y ] . ] k. k ] l.}.l.-.l.l.}.l.l.}.l.}.b..-.........t.r.._.r.t.r.r.r.__.r.._.r.._.-...._.r.._ .._.._.._.r.__.rl.rli.._.__l.._li__ l.._.._.._li
KX X RXNERREXERRE]IR ; l - & dr &t dr dp dr e de Jroa o m b oam ka k Ak a a k k w ks hoahoak

dr bt dp i Jp b Joodr 4 b b b o bk oa bk koM oax b b b oAk A
. " a

X
T KT R R I I IR
vv.ﬂ#ll!#vvv.ﬂxv.ﬂﬂ.ﬂ
H..ﬂ.Hu._Hv_.v.FHHH”!”I”H”F”HHHHH”?“ ”u..”u.. ..-..u_v
FE H.HH ] I.H.H.

4 F dp dp Jr dp Jp Jr Jp 0k b b ko m b Jr & w b b oam & & -
X K W .-_.._..-._-_.-..-..-......-......_........r...t.._..__.r.._..._..._.r.__.r.._.r.r.._n.r.._.__.-.t.rn.__n.r.__n
b i W a & dr dp o Bk b A L U M g A b A A
u_.xHHHIll W dr dp dr b b dr o de e b b bk M A d o d o droa b
A E AN XX ok g ko drodr o dp b droa s h d o Ao b A
S L A R e U
i (R N MR R o e dp o o dp b dr b b S oo b kb s b oa b oa b
ol i W it dr d i b b dr ok b odr h h oa ok ok aoadoa
H o L L L B N R N R N R R ]
..HHHFHFI? AN E N X RN I' o & dr b b & b b b b bk hoadowran - b A
.FPFHFHHHHIHFHHFHHHFHHHFEH H_A FIHHHHI . ] Il.l.ll.l.il.b.}.l.}.l.l.b.#.?.rb.#b .r.T.__.- = .r.:.rl -.T...l....-i.-i.!.__.r.__
H Hv.!ﬂﬂ#ﬂﬂﬂﬂﬂ#ﬂﬂ?ﬂﬂ!’.ﬂﬂﬂ? F H . ..-..HHH.HH.H i.l}.l.l.l.b.l.}.l.}.l.}.l.#bb.b.rkb.kil.-...-.r.T.__.-.__.Til.__.-il L
A A e A A e N il ol o dr o & o F b § ok hok Sk ko kok & & drde e b &
H. E N A R PN l.l.l.b.l.b.b..?b..-.rb#lhhbbbbibhikhibhhhh

o e i
.-..-_.-.........-......-......-......... .._......._..r.....r.....r.r.v.._n.t.._ YRR N
dp dp dp b Jr dr dr bk dr kb b b M & i a k ks ak
L R N R N S e

O d b dr i b i b bk ko m droa b bk on
W i dp & b o b b dp ok Jr S b b a drom Joa M b bk & ok ok &
& & & & b dr d b b by b b b b o b bk moaoa k

R A N N e i
W o dr i b de dr Jpde e de deom b om A o s oa h kk
o N
.4.....-..4.....-..._..._..-t.r.._......_.._.._.._n.rnni......_.._.._.._n.r-
.-_.-..-..-.l.....-.............l.........?.-..... Lk h oa b oa o h hoa

K MR L aC N O A n t
s b b b b koo hom b b bkl ddh b ddd bk b dd lll-..lllﬂu_.ﬂﬂ .-_.-_.....r.....-.....-.....-.....-.r.-.-.........n.-_.r.-_.... & b Hu..
Vdp e de b e dr dr & dr dr dr & e Jr j dr dc bk Or b bk m b & Jr ok dr h b ok Jr b e ok ok Jdr dr dr dp & drode Jp Br Jr Jr O 0 4 0c Ok lllﬂlnxu_.v - |.._..-..._....r.r.r.._.r.._.t.._....._.rn.r.._.r.r.._..._.tn.r.r!b.—....-..r.-.....-.....-.....-....ll......l.-.l.-. PHH .HHHIH
LA NEE N I I O A N N ) HHHHH K
...t....-.-.v.-n.-.r.t.....r.r............l..-.....-. I.HHHHHH M
e dr A U U Jr & U Ur dr drode Oe dp i dp o dp o i ENE e,
.._......._.r.r.._.._.r.r.r.r.r.r.r.r...t....-.... oMMy N RN by
o o Jr b & S0k b O dr ko Jr Jp o dp O & 0 odp i F A A
Wi dr b A bk bk h k Jr Jdpoap M Jp 0 Jro oy dp e F B i E F
N RN N N NN NN . E R L
lll B Ak L Uk ok b A dode ok ke .xx.x.xnxxlv MM A AN N Ll |
e R T e e R ) » ) :xv.nn.._.v.rxn-.lxx:xxr o N X
A0 Xk ko i i ki vannnn.xn.nn.xnx.. Y X ERAXEXRERERE iy iy ]
A N LR N R A KR R AW A A R O R R AR, )
i s dr de A b g e f i REATEEETETRTERLEERE x
W"' II‘ I‘ ' - l.i.l.u...:. T, IIIIHHHRHIHHHIHHHHHHFF hﬂ:. ”u..“ ”H”E“l"l“ﬂ"ﬂ“ﬂ"ﬂ“ﬂ“ﬂﬂﬂl " Il
I - .ﬂ Il! | ] IFﬂﬂllﬂﬂﬂﬂﬂﬂﬁﬂlﬂxﬂlllﬂxll
.._..._..._.r.._.._..rt.r.r.._..rl_.-_l H llll xAXEXEERERERESFEDN
) Ll g b s bk oa kb h J o dr oM O oy o i IHH!IIIRFHHHIHIIH
. L N N R N N N ) ..ﬂu.. HHFF!IHIHFH!HPHFHHHH HIIHFHHHHEHHHHIHH
4 kb h b b a a m h hh h b b st h kb sk ks k ks dah ha hoada k) hla ki h &k il B 4 b bk hoa h k dd o b & R A AR KR ERERRELERERENTEYEREER || ¥ A AN ERERE R R * ¥ ¥ I > a2 aa
LA S P N N N N P P N P N N CFE RS N N S N B L ] ] | B b o 4 A b b b e dr b b A b A y y A A A NN M N AN ALANERRESEXEENANNTEENNANEEENR T I IIIPPFHIHPHHIIHHHI }. drodr 4 dr b i b e A b S
I I I I I I R I N I N N I N N L N N N N L S R N N N N L s FE FL BE N N N N N N N L ] o e v_U.FIIHIIIIIHHHHIHHHEHHHH M EE N FERERE:Y N X xE N X | o & dr dr b o brom bk ks kom
..t.rn.r.._.r.r.__.__.__._..r.._.r.._.__....-.-.r.-.....v.r.r._...-.__.r.r.t.r.t.__\.._..-.!.t.....-.__-.r.t.__........._.__.._ n.__.._.__.t.r....__.r.r.__.__....r.r.__.._.l.._.._..r.__.r.r....__.._.r.t.__.v.r.._.r.t.r.._i.-.r.r.r.r._...r.r.t.....v.r.r.r....rl u. o l.._.__.._..__.-....T.r.r.....t....._.-.-.r.r.r.v.r.r.r.t.....-.-.l.r.t.r.r.._.....-..t.-..v [ Iﬂu_..HHHIIIHHIHIHHHHHHHIHHU_u_ oo H T Hu.HlHIIHHHxxﬂlﬂxﬂﬂllxﬂxﬂﬂxxﬂxﬂlll v e BEENER IHHHHHPHIHRHIIIHFH!H‘I .-_ NN NN
[ I I I I R I T U TR I R R R T IR T I R N N R B R B N BT RN O U N N N O B R R R N K N e "U. ir & b b ok S dr i d o i i i G F !H"H”HH”H X EX X N XENXFNEXTETREFALANE | ] -l’”xﬂ.ﬂﬂ."-xl’l’

3 M Ak h k k d d ek deoa h j dd ok kb sk d b h d ko domd kb doah ok h ok d ok ddhd i b oad i L i bk dr b bk k d A b 4 d drd d dedr b !

dr b & b & W b W o dr b S i h s i i B
o I r M N U T T T Y
Ilu...uu__l !.-. .r.....r......_ .._......_.__..._. o .__._..._1 ok b & Jr i .._.._...__......_......._......._........._.i.-. IFH T

."I"H”HHH”H”I"I”HHE ] HI.-.H.-. L]
d I xR E X

|
L |

r o bbb b kb b b b koA kb A ar s I L e N e Y N NN NN ok o & 3 o I d b oA ke b o i
e e e e e e i i S .r.....__ .r....__ & .r.....r...._. .r....__ A = b b b b b * h b b b b oa X .r.....__ I .__.....__ .r........ & .r.._.r.....__..-..-_ lx K u..lﬂu.. .-......__ & .__.._......_.r b h 2 b b b & .r....n .r.....__ ........__.....r......_..............-_ v.HHHIlIlHu..HHHﬂﬂrllxﬂxxxﬂﬂﬂﬂﬂﬂﬂlﬂxﬂll o
rd b b b b oa b kb kb do by b koo bk d b h bk Sk b hoadoah i hoandodd i h b dpd i i i i M i B dr b J Jr b kA Lk Jr e dr o de O & O Jp Jrodp Jr Je dp dp dp A XX ETXEXAEEEREAXIEXTIXEAR u..
& b b b h mw b brom b a h b brira h b bbb s orda b owrh a aa kb b bk oa bk b b b brdodo b bk Joi |, i A Y Y R I U R U T oA M N X R RERERERNNNENNERENRRER

rh b d h a Jpbroh b b b kb Jodph b b Joh boddh bbb s s b hbhh b hidihihiiidy A A A EEEXE XX RN N e e N ) Fl

b k& A b b W ko & b b kb N E b b b b bk bk s N oS h ar ar E I o E N I E o
R e R R e R e e R i i Y ........rn.........r...................r.r.rl'..xu_. .__.HHHIIIHH .-_.-..... 2t .....r...........l.r.._..........................r.....r.....r .........__.....r.........-..........-..-_.-. !llll

1.._“..1”._“i”...”.t”.rn.r“...“.._“...H...Hi“...“.t”.”.t“...“.._“.._“.r“.._n.r....r.._nn .H.rninn“.rnnn.r“n”.._”.r“.._“iﬂ.r“.r“.__”._”.r...r“n.r.._.._.._”.r.__........r.v.r.._..-. HPHFHHFP\HII!HIHHHIPH Y .-..rt.t.r....r....r...l..__.-..r.-..r.-_t i .-.....r”.-.r.r....._.”.r.r.r...l.............lli IHH
1..1..1.....1..1..1........._.._.__.._.r.r.......v.rn.__.r.__...ln.l.._.._l.._._..._....n.r.._.._.._.-.-.-....-.T.........-....n......_.r.....r.....r.....r.... e IHHHHIHHIFIHHHH it HHIHHPIH l......r........!.........r...........l.........-.i.-_ Iu.f

r A b h hh drd kb h s S s kN h ) ks Nk ia h s s h S id ki iR A X EX X ¥ ENXXARERESFTTILIAXXEFEYFRENXSYNNER B Jr 4 b Jr Jr & odp dr b |
& h & F & ¥ T T T T R U T ] F Y I I R & o b o & I T R N I T ©) h & b W . X [ X | o U I & o
St T L e e T, a-_nrrunrvrvxnnl:naxaraxnnaxxnnnrnxxvnanarannrnrxrn P e

P e I o o o e o A W P A A A R X w a a  A a de o de dp ol dp de e e b
e e -.__.__.r.r.__.l......_.__i.r..........ri.ri.r.._.r.__i.__.__.._.r...........r.r.__.r.-...._.__.._.__.__.__._..__.._.r.._.ri.__.._.__.._.r.._.__.._.__.__.r._..r.._.r.._.r.r.r.._.r.._.r.r.r.._.r.r......_..-. IHHHHHIH?HH v!ﬂl 1.HHu..HHHFHHHFHIHHHHHHH‘HFHFIP - .-.l.r}..;..r.r.;..r.;.....r.r.;..;.}.#.-...###}.l
F & b & de b e & o de o de de de dp e dr b Jr b om de MU b de de doohode de drode b b b od dode d b & d dp & dr deodp i SRlran i R e Wk dod b ko dodp dr oy i
S L L rrxraxxuxarrwxvnxxrav.:rtxuxxxxnuxxarxuaﬂra e e A A i o o R AR x
e e e et T e e e e e Tt e e e e o o A e o e M B BN NN e lananaaxra._.vxxuxxxrxaaxrxxv”x T anrmanxxxxrxvnannun o o
bbb*I*bl*‘**.J.b**b****bb*b***b***bb***b'*T‘**** MO NN X NN drodr o dr O 0 e 0 W odr o | | x K
L A e W o A g ] ]
[ P S T e e e e N e S P S el S S e S e T Al T S T S S i ) ! HHHHHHHH o i e e i S e
YN N R AR N N I N RN . i i A i E X ol 2t i e de e e dp o de b ade &
T e A T Tl P i S S S S T s Sl Sy ! E O e i T T e T e I iy dr iy Jr L, | [ e e A "l Tl T it S
I T T T T T T T L T r T L iy gty aragrag P Pl : R R e O N e xR L I Tl S
A R N T N N . ! e e e MM e % % [ S Sl S e e e T A S e e a
F ol b g b od b b omd ol bl doad il dd d y e hoa i . o e i * a ok B EAN N E el dod dd dr b M b om h ko oa k k om Ak hoaaoak
S e e R T e o e e S T S P i Tl R g g i .t.....r....ll R Pl e R e e e T A T . s
P I S R S S T T T S S S A S e e e S S S T ¥ . X i i ]
T e e S T e S R s e e HH.H L |
P T S e A S e S Sl S R S iy Sl Sl i I 'y
R R N N -i.__......_.__.l a . IHHHHlFlFIH 1#. HIHIH .
A A M M kA e e e e T i S ¥ F..RHH.HHI..-..-..-..-..-. Ill.-_.-..-.
R AN M) AN
..a.n.a ol e e e aaa a a aa
i I L L I S T i Sy e i e Y
T B e e e O el T T T R e e e e Tl T R Ry Y
Ol I e i T A T T T e b e T
o M T N N NN NN
NG i a a e T wn Ao e e T e e T
Tl T ar o T i Ay g e e e ek kA e e e a
A e e i a N N
B e i i i i iy o L L e
L, e e T e  a a aaa
T T N e T I u_.nxvxrlxznxxrvv.xxxxarnxn .__.:._,.#t.r.r.q.._bb&......k.-. I i e o s s e e P e e T
T T a T  aa  wa a  AEA A War e ede TE xaa  A  aa P W e e e
R I T N N T o N N N T o T PP I N e I e B e i i e o i b R ha kT e o ar ar ar ura i L 0 e e P
B S T T T T T T T T o i S ooy e e S R A i e B Nk ke ke ke d  E  h i ey Al R T e e i Y ;k#;*&kkrrbrtkr.brtb-.
e S T e R S e T S o A o T Rl B 7 A o A o O o o o ot A N ol I I e e ko dr Ay Ay dr [l S T S S S Rl S A e e S
I A e A e o o B AL M e e e x  am x A x aaara FE e il & d e dp A de dp dr e b e e d L B el d ded Jode ke kb d bk M b b ok ok oaoa
W ak P e e e e e e S Sl T Sl T T Tl R Sl i S B ) R A o R I T S R i g g g g g g ORI B e d ey e e e i w [l e R T e Sl i i Al Tl A "
i T S T A R e A e e N R N N E N E RN N ol B i A d dr A dr dp i O A g e dr o dr e de iy o d X W III POl A R R I R
P S S e e ] [ e e A T A N W N | g Bl A g de A O ko de e i B A i A ap k ap dp e dr dp de dp e ik ) A i drd ok d kom b o ko momoaoah Ak om -
Y NN N I N NN X W d A dp b dr e de de dp Pl % B i dedp drdp d ip i dr iy i n III_ o e ....-.....-............r.r.r.l.r.._.r._.._-.._.._.r.__n-u.._
T o i S S e S T T Tl ey o oA X e R e e e e N M KR PO o dr dr bk de g e e de g dpdpdp syl Fulonl Y POl dpdp b dp dp A bk dr drom drom b 0k bk oa koaoaoa o
P S T S T S e e e S e A O Y TN "N S Pt At A S A Sl S g Wl s " ! O ke b b b M & & J & HFHHIU.HHPHHH . M B i O d dp O b Jrodp dr de dp g g e Jdp e b dF i e o i b e ol A d b d dod b b b b wohomohoddoadoa »
YT N NN NN NN NN r xRN a] T B B Wk ek ke dp e dp dp e dp dr e iy e U iy o T o N e e o Y
Ve e e e e e e e e e e e T e N T o T A A O WA a o e e T aaa g i o A A N RN RN R
2 a2 h a s s s m s haoa s koa homhhk k a ok ok ok oaow k& EY LA A & dr o de dp i de e i R ) I i i @ s ke e dede dp g dp de dp i ol dp e e b i i b e e L ) G e bl h m om deom b Mk oa k kol r hoaoa
S T T T T R N RN A e N AN N NN NN
N R RN NN R A N N N R A TR o T I T e a oo oot e e e e 2 T o o 2 B NI I L el ol L alaa al a aaaas OO, i T e T T e
e e T  a a T T e P T T I e o o A AR W R e I T e e i e P R
S e S i St S e S s e L T T Tl T L 0 oo o ot e o e e R T T T T I e e e K i ’ P
Ve T e a a w wa aa EEE  Taaaa a ar e  F, OF LS e e e I e e T ar T a e T aT x A R i il
e e N T N T oA A A e e A ar i i i xR, iy e
Ve a a a a a T a a a T  a TR  e dei  e Aa ar P e Lo u -
aa aa a  a ae a T a y L N N N aa a o N o ol oy O
wataat  e  y o I T R T I O W AR A A ey P i x
m b o & 2 & b 2 h b & & b bk b b b b b s ox kb b b Y [ ™ % N NN ¥ NN N NN o i | W, , y Mo A
B e g g T P T X i o a A Enc xxxxxx.v.axax- oo i ae o a  Re T e T  ara  aaaa ata
e e i i i i T e e e e T e i W W AR x R S e  a e I A e N N N N N N N
R N R N R N N R T T P T T N P ot o o e e e pe e e o L ¥ R K L F A A A N P P N
T T e A e NN x e o e o A T N e A A A e S e e e s e et
AT T i A i i o A A A 0 - O x LN O N N NN NN NN,
I I P e e R R A IR I L A W e e e e e e L L T R e S e e e Y
| P A FAA O, N N o i N
W N A KR A A A R A e, I T M e R P R,
e o o A e A R T A R e e e R TR e
A ..xxnxx:x arrrnnxrxranarnannxnnlnnunnxnannann
’ P
i
O AR
o
D Pt .-l“-”x“x"x"'”"H 'l L J ‘*l-*."‘l-b-}-**l-}-.'*.r.'.'.r****.—.'-.'.'.T.'.'.'.r.'.r.'.'.r.r.'.r.r..'l.'.r.r.'l l.'.rl..rl.'l.r.' b b m oa
.au.nnunnnua e w R R R
xnﬂxxﬂlllli ..-..__.._..__..1...........1.....1.l e III
2 e a e i lll
M
xx
"

a n & b a2 h &k i onbyh raa
rFh &2 = & &

" & 2 & s & &2 & &2 & a

A
F
¥
L
X
X
"
L4
L}
»
L4
L}
L
L}
|r
L
"
]
"
X
]
"
"
]
"
"
]
"

|
-?ll
A
L
4y
xr
e
:l:
F
e
o
:l:
™
'r.r'r
[
b:y-
JI'Ir'l'
rF
bbi-
b*b
r
rF
l:b
N
b‘rlr
[ ]
L.
r
rF
[ ]
F bk
l*l
.
h
l*l
[ ]
L.
[ ]
rF
r
[ ]
r

ERRR o M M M N e A MM e A MM N B A AN N N e N N T A T TN T
® E X n L e R R i
> e A b o d s e o a s
s " e e T T T A e
e N e o e e o b ey o e b o e o & b a aa
e B dr i i L ek e e N N
W A d |  dr _-.u...q._...q.......4.4....4......#......##...t*...k....._tt#u_ttat.ututuukt.-u.
] | i dr i W r e dp e o dr e by e e dp e e g ek e b e e g e bk M b e de MM R MM N R
LA N NNy N aE N e R N BN
L N o L e g e i i i
» LA r N N N N N N N e i i )
T N N NE L A M N N N NN AN L e N D N D e A DN D 0 0 AT N D 0 NN A S N N S S NI BN NI T
T R I I I e Pt Pty
l.r.r.r.._.r.._.r.._.r.........-...r.....rt.....r.r?.r.._.....-..........?b....b........b.r.....-......r.-...r.r.r.r Iy i

Jr
Jr o & dp Jr b dr dp Jp dr dp dr Je Jr o Jp O Je b b Jr o dr B om b Jr b b b b b b b & s & oa b b b b h b oaoa
i

Py
.-_.-.i.l.r.._.._.._.r.._.r.r.r.r.r.r.........r.....r......_.r.._.....r#t##t##t#t#k#t#########
& Lk kb d d M dr U 0 g dy dp dr dp g dr de g ey e dp e dp dp dp e ey dp o dp dr dp dp dp dy oy d ol de ol k p dr o dp  de dp g g dy b dp A ke O 4 bk b b b bk bk bk a b oadoakh ks

* .._.._.._.._.r.r.._.._n.._.._.r.._.r.._..._.r.r.._.r.r.....r.r.r.r........r.r.-.r.r...............r........r.-.r.r.._.....r.r.._......._......r.._.._......._..rh......_..r........._..r.r......_........r........r.r.rt.r.._.....r.r.r....-.}..r.......}..r......l..r........r.r...........r...........r...............r.r...b.r.._.._......r.rt......_......_..._.r.r.r.r....._l.._.._.r.._.r.._.r.r.rn.._..._.._.r.._.._.._.._.._.r.._.r.._.r.._h.ln.r.r.._.._.._.._.._.._n - .._nn

R n-.__....._. n

m b & & 2 &2 & b &2 & & ’h ’Fa bkh ah s s rdh bh s sk ra h bh bhh rowr ks iirh s s Fhoh s s E s s s E s s s s E S s s s s kN
bbblblbbl*lbbIbbb.fl.rbb.rll.r.T.TI.T.r.T.r.T.'..T.r.T.r.T.r.T.T.r.T.T.r.l.r.r.T.T.T.T.T.Tbb..f.f.f.r.rbb.f.rT.T.r.f.fb.rb..r.f.f.r.r.r.r.f.fll**bb‘l*bbll*bl
" a . L] a .

" & & & & &2 & & ) a b &2 b s a2 s a sk s A bidh rh b s s s s s b gh i as s dh s s s s s s s s oa a
l.'.r.r.rl.r.r.'.r.r.r.'l.l F I B I D I R I N I I I B B O R I T I RO R D R D B R R N N N N N R R O D I D T RO D N R DR DO D DN DN DN R D RN N I R )

r s b = oa m & & s & & a2 & &

ra = 2 b &2 a kb b b s a b b b bh s bdh bad s h bbbk adoaa
lbb.'bb.r.T.r.r.r.rl.l.r.r.r.TI.r.T.T.r.TI.r.rII.T.T.T.r.r.T.T.r.T.r.r.T.r.T.TI.TE.T.I.T.TI.r.r.rl.r.rl.r.r.'.T.Tll.rll.T*bb



	Front Page
	Specification
	Claims
	Drawings

