12y United States Plant Patent

Talmadge

USOOPP19031P2

US PP19,031 P2
Jul. 15, 2008

(10) Patent No.:
45) Date of Patent:

(54) SUTERA PLANT NAMED ‘BALABOLAV”

(50) Latin Name: Sutera grandifiora
Varietal Denomination: Balabolav
(75) Inventor: Paul A. Talmadge, Orcutt, CA (US)
(73) Assignee: Ball Horticultural Company, West
Chicago, IL (US)
(*) Notice: Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.
(21) Appl. No.: 11/823,219
(22) Filed: Jun. 27, 2007
(51) Imt. CL.
AO0IH 5/00 (2006.01)
(52) US.CL e, Plt./485
(58) Field of Classification Search .................... Plt./485

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

PP14,481 P3 * 1/2004 Westholf

_ Plt./485
PP17,234 P3 * 11/2006 Stemkens

Plt./485

OTHER PUBLICATIONS

Canada Plant Breeders' Rights application No. 0735880 filed
Apr. 12, 2007—mnot published when this IDS was prepared.

* cited by examiner

Primary Examiner—Wendy C. Haas
(74) Attorney, Agent, or Firm—Audrey Charles

(57) ABSTRACT

A new and distinct cultivar of Sutera plant named
‘Balabolav’, characterized by its single type light lavender-
colored flowers, dark green-colored foliage, and moderately
vigorous, spreading and trailing growth habit.
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Latin name of genus and species of plant claimed: Sutera
grandifiora.
Variety denomination: ‘Balabolav’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Sutera plant botanically known as Sutera grandifiora and
hereinafter referred to by the cultivar name ‘Balabolav’.

The new cultivar originated in a controlled breeding pro-
gram 1n Guadalupe, Calif. during June 2004. The objective
of the breeding program was the development of Sutera cul-
tivars that continuously flower with attractive tlower
coloration, dark green-colored foliage, excellent basal
branching, and spreading growth habat.

The new Sutera cultivar 1s the result of open-pollination.
The female (seed) parent of the new cultivar 1s the propri-
ctary Sutera grandiflora breeding selection designated 5370-
2, not patented, characterized by its blush white-colored
flowers, dark green-colored foliage, and semi-upright and
trailing growth habit. The male (pollen) parent of the new
cultivar 1s unknown. The new cultivar was discovered and
selected as a single flowering plant within the progeny of the
above stated open-pollination during August 2005 1n a con-
trolled environment at Guadalupe, Calif.

Asexual reproduction of the new cultivar by terminal stem
cuttings since August 2005 at Guadalupe, Calif. and West
Chicago, Ill. has demonstrated that the new cultivar repro-
duces true to type with all of the characteristics, as herein
described, firmly fixed and retained through successive gen-
erations of such asexual propagation.

SUMMARY OF THE INVENTION

The following characteristics of the new cultivar have
been repeatedly observed and can be used to distinguish
‘Balabolav’ as a new and distinct cultivar of Sutera plant:
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1. Single type, light lavender-colored tlowers;
2. Dark green-colored foliage; and

3. Moderately vigorous, spreading and trailing growth
habit.

Plants of the new cultivar differ from plants of the female
parent primarily 1n flower color, tflower size, and vigor.

Of the many commercially available Sutera cultivars, the
most similar 1n comparison to the new cultivar 1s Scopia™
Gulliver Lilac, not patented. However, 1 side by side
comparisons, plants of the new cultivar difler from plants of
Gulliver Lilac 1n the following characteristics:

1. Plants of the new cultivar have smaller diameter flowers
than plants of Gulliver Lilac;

2. Plants of the new cultivar have shorter corolla tubes
than plants of Gulliver Lilac; and

3. Plants of the new cultivar have a tlower color slightly
different from plants of Gulliver Lilac.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs show, as nearly true as it
1s reasonably possible to make the same 1n color 1llustrations
of this type, typical flower and foliage characteristics of the
new cultivar. Colors 1n the photographs differ slightly from
the color values cited in the detailed description, which
accurately describes the colors of ‘Balabolav’. The plants
were grown 1n 4.5 1ich pots for 9 weeks 1n a greenhouse at

West Chicago, IlI.

FIG. 1 illustrates a side view of the overall growth and
flowering habit of ‘Balabolav’.

FIG. 2 illustrates a close-up view of an mdividual flower
of ‘Balabolav’.

DETAILED BOTANICAL DESCRIPTION

The new cultivar has not been observed under all possible
environmental conditions to date. Accordingly, it 1s possible
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that the phenotype may vary somewhat with variations in the
environment, such as temperature, light intensity, and day
length, without, however, any variance in genotype.

The chart used 1n the identification of colors described
herein 1s The R.H.S. Colour Chart of The Royal Horticul-
tural Society, London, England, 2001 edition, except where
general color terms of ordinary significance are used. The
color values were determined on Apr. 9, 2007 between 9:00
a.m. and 10:00 a.m. under natural light conditions in West

Chicago, Ill.

The following descriptions and measurements describe
plants produced from cuttings taken from stock plants and
grown 1n a glass-covered greenhouse under conditions com-
parable to those used 1n commercial practice. The plants
were grown at West Chicago, 111. 1n 4.5 inch pots for 9 weeks
utilizing a soilless growth medium. Greenhouse tempera-
tures were maintained at approximately 70° F. to 77° F. (21°
C. to 25° C.) durning the day and approximately 65° F. to 68°
F. (18° C. to 20° C.) during the night. Greenhouse light
levels of 2,500 footcandles to 6,000 footcandles were main-
tained during the day.

Botanical classification: Sutera grandifiora cultivar Balabo-
lav.
Parentage:

Female parent.—Proprietary Sutera grandiflora breed-
ing selection designated 5370-2, not patented.

Male parent.—Unknown.

Propagation:

Tvpe cutting.—Terminal stem.

Time to initiate roots.—Approximately 10 to 13 days.

Time to produce a rooted cutting.—Approximately 21
to 24 days.

Root description.—Fibrous.

Rooting habit.—Freely branching.

Plant description:

Commercial crop time.—Approximately 5 to 7 weeks
from a rooted cutting to finish 1n a 10 cm pot.

Growth habit and general appearance.—Moderately
vigorous, spreading, trailing.

Size.—Height from soil level to top of plant plane:
Approximately 4.4 cm. Width: Approximately 57.1
cm.

Branching habit.—Freely branching. Pinching will
improve basal branching. Quantity of main branches
per plant: Approximately 5.

Branch.—Strength: Strong. Length: Approximately
36.7 cm. Diameter: Approximately 2.0 mm. Length
of central internode: Approximately 1.6 cm. Texture:
Densely pubescent. Color of young and mature
stems: 144A.

Foliage description:

(reneral description.—Quantity ol leaves per main
branch: Approximately 41. Fragrance: None. Form:
Simple. Arrangement: Opposite.

Leaves.—Aspect: Acute angle to stem; leal blade tran-
sitions to an obtuse angle to stem with age. Shape:
Broadly ovate. Margin: Serrate. Apex: Acute. Base:
Attenuate. Venation pattern: Pinnate. Length of
mature leal: Approximately 1.8 cm. Width of mature
leatl: Approximately 1.9 cm. Texture of upper and
lower surfaces: Sparsely pubescent. Color of upper
surface of young and mature foliage: 137A with
indistinguishable venation. Color of lower surface of
young and mature foliage: 137C with venation of

137D.
Petiole.—1Length: Approximately 4.0 mm. Diameter:

Approximately 1.0 mm. Texture: Sparsely pubes-
cent. Color: 137D.

4

Flowering description:

Flowering habit.—°Balabolav’ 1s freely flowering
under outdoor growing conditions with substantially
continuous blooming from spring through autumn
and year-round 1n greenhouse environment.

Lastingness of individual flower on the plant.—
Approximately 6 to 9 days.

Flower description:

(GGeneral description.—Type: Solitary, axillary,
salverform, and persistent. Quantity per plant:
Approximately 37. Fragrance: None.

Bud —Rate of opening: Generally takes 1 to 2 days for
bud to progress from first color to fully open flower.
Quantity per plant: Approximately 9.

Bud just before opening.—Shape: Obovoid. Length:
Approximately 6.0 mm. Diameter: Approximately
3.0 mm. Texture: Densely glandular pubescent.
Gland color: Colorless, transparent. Color: N155A.

Corolla.—Diameter: Approximately 1.5 cm.

Petals.—Quantity: 5, fused to form a tube. Shape: Obo-
vate. Margin: Entire. Apex: Obtuse. Length from
tube: Approximately 6.0 mm. Length of free portion:
Approximately 5.0 mm. Width: Approximately 3.6
mm. Texture of upper and lower surfaces: Glabrous.
Color of upper surface when first and fully open:
85B. Color of lower surface when first and fully
open: 35C.

Corolla tube.—Length: Approximately 7.0 mm. Diam-
cter at distal end: Approximately 3.0 mm. Diameter
at proximal end: Approximately 1.0 mm. Texture of
inner surface: Densely pubescent. Texture of outer
surface: Densely glandular pubescent. Gland color:
Colorless, transparent. Color of inner surface: 25A
with throat of 13 A. Color of outer surface: 191C with
an overlay of 163at distal end.

Peduncle.—Strength: Strong. Aspect: Acute angle to
stem. Length: Approximately 8.6 mm. Diameter:
Less than 1 mm. Texture: Densely pubescent. Color:
144 A.

Sepals.—Quantity per flower: 5, fused at base. Shape:
Narrow linear. Apex: Acute. Length: Approximately
5.0 mm. Width: Approximately 1.0 mm. Texture of
upper surface: Sparsely pubescent. Texture of lower
surface: Densely pubescent. Color of upper surface:
137A. Color of lower surface: 144A at base transi-
tioning to 137A toward apex.

Reproductive organs.—Androecium: Stamen quantity:
4 didynamous, basifixed. Stamen length of longer
pair: Approximately 8.0 mm. Filament length of free
portion of longer pair: Approximately 3.0 mm. Sta-
men length of shorter pair: Approximately 7.0 mm.
Filament length of free portion of shorter pair:
Approximately 2.0 mm. Filament color: Purer white
than 155D. Anther shape: Funnel. Anther length:
Less than 1 mm. Anther color: 16B with an overlay
of 187A at opening. Pollen amount: Abundant. Pol-
len color: 16A. Gynoecium: Pistil quantity: 1 per
flower. Pistil length: Approximately 9.3 mm. Stigma
shape: Elongated, curved. Stigma length: Approxi-
mately 1.0 mm. Stigma color: 144B. Style length:
Approximately 7.3 mm. Style color: 144D. Ovary
length: Approximately 1.0 mm. Ovary color: 144A.

Seed and fruit production: Neither seed nor fruit production
has been observed.
Disease and pest resistance: Resistance to pathogens and

pests common to Sutera has not been observed.
What 1s claimed 1s:
1. A new and distinct cultivar of Sutera plant named

‘Balabolav’, substantially as herein shown and described.
¥ e ¥ ¥ e




US PP19.031 P2

Jul. 15, 2008

U.S. Patent

-....l.._I.._........-_....-_.....-_...t.r.-.t.-_..l.r.-....l...........ltl.....-_.rl...._.n.-..rttl.r.t.rl..ttt.._.-......-_r.-..r.-_.ql._..l.r.!.rl.....-.._.._..r.-.._..t.._t.._.r._..-_.qt.._t.__....n.-.n.._.r.-t.-lntl.-.r.rit-!n.._ 1.......1..1.1.-..1..1.r........n.r-.r...nhv.n......-11..1..|1.+.|1...1.._..|1.__1-|...__..
Bod Jrodr dr N F N odrodp Jpodp b b deoor f Jedp dr Jr dromoh B dooar h dr Jroh Jp b ko awrowp b ow d b bpoador oy h bhowh khl k. oxowoa roe a e
[ M RE S B B MR ...t.t.r.._..-..__...................._.-..__........._..._...!...\..........-...................h.-.-.nt.r.. Tt.._.-..._.r.._..._. .-......t.-.rrtn.._._.r.__n...nu ....!....r...l.rn.._._t.._.rnn....r_.rnl.
'}..-.....r....-.-..r......l..........lr.-.l...?....................r.....__.r.r.....q.....r.........._ O S e S e
w:..r....t.r.r...........-......r......_.._..._..r....r.t.....-....ttut....r.._.....__.............._.......1.._..1......1......_..._.._....._..-.u.....v.._..-....n........._..-.....-...........T.r...r.-__rt.._.r._...........__....._.rn... ._n__...n...._..._ LR L R R I
o r - o e o A da 2 h
B e e e e o b b b o e -
b o dp Jdp dp O o dp Jpodp dp e dp e b Jp & Jp Jp Jr ok Jr owp F Jr B e b Jr dr e Jr & oo Jp 4 O b b 4 Jr Jr 0 F o Jp bk b b =2 m & b b o dp & om
B dr de dF dr W Jr dr dr oy B o dp Jroa dr 4k b odr o dr dr b g Jp de w de o dp de b droam b Jr dp brom A ok Jo I oo b b b b s droa b bk a -
Bd B odp & g it o de ot it & X i de ik dp drodp b de Jr @ dp b Jr b Bt b Jr Ko de o b dr dp dr dp b dp b i & b oar b bk A A b e b b om ko k
N M B N T N e N MR et P L B S e e At I BN I N AN I RN
e e A e e i e e i e de e iy e e B e e e e A e e e e e g e ek g A A m i e d Ao m ks kA
'_-.;.....r.....r.....:.b..:.tt}..r.rt....#}.}..-..b .....4..............1.__........._........._1..1.__ .r.-...r....... -..r.............._.r.._.-......__.r.r.._.r....r....r.__.-_.r .......-......__i.r.r.....__.l._........i ri.r.r.._.__ ...__.l....i....i __._.....__.- r.r.._ ....i.__.rli._. -iki.__.._.__i
By dp o dedp i e ] dpdp dp ey dp dp e dp ey de e dp e dp e dp o e dp e by B R 0 R e de o b dr f ke h drde b o ar koa b aw
g .....r.-. - .rh.-.....t....t.....-...__....b.h}.#t.k#lf!}h#.f}.l.}..t}.l.r#?b.....r.....-...r.r.-...r.r.-..r.._.....r.r.r._.t.....rl?....r.-...........r.....r.............r.-.i.-..ihr.r.ri.....l.r.....ll.-..__r " ...l.__.____-
't....................r.-.....-..r....._t.._.r.r.......-.__..1__.._.._.._1.__.._... W d oy Ak e R e R R 4k draha bk e
bodr dp dp Jr dp Jr dp Jp b O b dp B dr o Jp Jp B Jp Jr Jp Jr Jp Jr Jr e e Jr dr Jp dp e Jr Jr 4 O Jr e Jr o dr Jr O e Jr ki e oy v Jr o & b oo Jr e r & - b b owr b kb

LI ]
= & o=

'}........._......_.....-..-.-.J.............r...........-....u.__.r._...._....._..............-.n.._..r.._......__.....r.r.._......_......._.n....-..t...........-.r._....-........r................r._..rn.v.__.._.....r.._.._.n.._._.n.__u.r.._.n ....r.._....rn....r._.n.__..__nn.__n.._n.tn.ln...n.._nn.__ ata et a e e e T

t.rt.r....t.-.. .r.__.............r.r.-. .....rl.r.__ A .r.__.r .r.r.__..r...... .r.r.r.a..._.ri.__.l .._-.... - .r.r.r.__ r Jdr oA o .r.r-.r.._ .__.__-r.__ 2k or koA .._.r1 -
'.........-......._ ar .........r .........................r .......... .r........_...r....._......r....... Pl ._.....__.....__ .r.....r.!... - .r......_ P .._......1 .........1........__.........__..1........__......._ i - e P i =
Foip Jp dr f B dp & drodie Jr b e Jp e dp e dp e dp Jr Jr b Jp Jp or Bk 4 Jdrodp Jro oo Jr Jr 0k M dr Jp ok Jr dr Jp e oar o oar M o Jr o 4 Or F b oam
Br 4 dr m dr q Jrodp ok b de dp j o b b g § aon a drok om g d yoaow ko ogd bdoa kb y h o n ko oaowram o ow ko
Boor i d Jr of de J dp Jr dp dp de dr e e iy dp e b B & dr oo e dr drodp b b oy i o oo b oo om ke dp d b doa F ko Bk j ow ok ok
__..r.r I .-t.-.....-........t.._............h....-.......r.r.... .l......?........i.....__.-.......__.-.. ....-..r.....r.......-..r...........n?.._....i.r.-.............._h..r.r.r.l.r __..r.r....__.i....__._...........i.r....-.r......_.ri.l.__.ri.ri r.l.__i.____.ri._.i.__.l-khi.__
'__......-........l..-t.l.-..tt.r.._ B e T e o e R S iy i S Y r b h ow ok hoa ko

A N N N e e e e NN e
a dr dp dr dr dp de Jpode A dp de bp Jr de Jp b Jr Jr o de dp @ b B4 K de a dp A b b b do b o drodp dr dr bk 4 M A mdoa h Foak kA kM oa
Boar dr de Jr dp dr dr de & dp dp dp de dp e dr dp B dp dr e w e dr drow e Jp dp dr dr b w o dr ko b B N ek ko o ko d b oa A d kA Ao
Wr dr @ & Jdp dp 4 Jr 4 J Jdr dp Jr Jp Jp dp Jp Jp Jr e j Jr dr Jp th Jdr dr b Jdr dp Jr e Jp Jr & & b Jdp Jr b oy Jr h A b b & J & Wb & b § & § & X .
Bodr dp dr A dp d kB e iy e dp dp dpdp dp de e dp i B de dr B dpdp o dp de h e dp de ko b d o & dr h b b o b dodpora ek b moa ke by oradronona
L M .....r.-.....................-.r.lt.r......l.r...........r.r... .._.r.........r.....r.......t.._t............r........._............r.r.........__t...:.._......_......_.._...............-......r.r.r.rn....\...l.r...n.r.q.__.......t.- * x ......_ LN R I L
'.......r.....r.............._.r............rt........._.........t.....r.._....r.__........r.........__n........r.rn.r.._....t..l.....__.__...nn.....l.lr.__-n.._. . .

s 1 o= or o=
F a2 F a4k on
L]

dp Jr droa A dpodr dp o dp de @ be &y b de oo 4 4 & & m  q dr dp j drodel b od drodeomom f bk owy ok d § kg om m koaom m w hoa M
B A et e e e e e oy de it b e de de e dp ol e e dpde Jp ey dp de de dp dp e dp de M ke a4 o de dr ke b A Ao
e .-.!..1......_......._.rt.......tt....r...tt.r........r.v.r.._..._.r.....r .......t...t.......r.t....v..th....l.._ ._1...._1.._..1......1..1..1 ..1..1..1......1.._|.._..1....|..1.1.._..1..1.__|l P L L L L e e
"__...rr.._..............r.r.....r.r...._.__._..r.rl.r.r-..r...._.__.....rl.r.....r.r...........r.....__....__._......r....._..__.r...ini.__._..n.r.r__.|1.r.__.__.11

L
X
Fl

R
s
g
#*!'*i'*
..:.r:..:
L A
LA
Ve
L
M
r F
e
"x "y
LN
ik
L
'rbir*'r‘r
P
4 Ik
Pk
L.
oy
LI Y
L L
X ko
e
L
‘_'rb#‘_l'
X i
P
T
k& i
:Jr:a-:ar
e
kX
ki
P
s
L)
L )
L
LI L
Ak
i bbb*
b:b*b.
J‘l"‘.ll 'r'r
hk:b*b
"J.- b*j-
:j**-*b
o
Pl
drtlr 'r‘l_
§ b‘ryb
rlr.lr'r
P
LM
J.'J.'r-
'r'rblrbl
F b
R
AN
J.-*.'rlr
L
L
L
r o
b:b:l:
:b;l-‘.b
-
qb-bb*
N
l*-.b
LN
tb"b r
e
= T
L

r

[ ]

[ ]

]

r

r

]
Br dr 4 o Jd & o Jp dr = 4 4 o 4 4 Jroip dp Jro A Jp oo drom Jr b Jr b A § 4 & dr 4 J oo Jr dp b b K4 b o q & b & & bk ¥ ka2 & a2 = F a
* i Ak A A A droa ke xn s Ak ke K4 Ak P e Jrodr b b & & F *
g PRt i .1.....__.._...._..._.._......._.... R ..1..........1.._....._. ......_......_.._................ .._......_..... s Ve ......... n..___. ...._..n s wraa
N d dr 4 de 4 B Jr 4 & ol e j b & oy 4 Jdr & Jr & Jp Jr dp dp 4 & b 4 a & w mw @ b dr § N b b b & Joom &k £ bk ou o d I
Jrode b dp b N b dpoar b drodr j drodr e drodr b b kb o oaard de de dr de e dr b b omomoa ok NN b oaFF ok ko
S dr M e R dp oy i e b ap dp dp drdy e dp e dp i b ok de b oa ik de by d dr b a ke k dr § bk oa
H A ;g i b odp e Jr Jpode i Jp drodp e ) or Jp Jr dr dg Jp 4 b w4 m gy Jr b dr b Jr j o4 = & m = & b B w oy 2k = h m § wh o2 oama
J b b de i dedp doode de de dp F Jrodp b de oy B bk b dp b droap deodp b dr o de do p B ode dooar b Jr oo do b oa o om b deoy hoa b
i & dp dp i o Jdp dp wrodp dp ko dr b e drodr b m ar bk A dr k dr b droar droar o bk dr b b de A b bk on b ok b ek o aoa
Foar dr o dp B dr dr  dr Ol gk b b e ke bk RN Bk ok A A Nk gk h o d d @ N Nk k dm d o doa kb oa ke B oadoa Ao
ke ar B p ke o Nk e 4 Ak a dpde de 4 h A de b dedpde b dde b gk kb mh ocor w konw kg ke ka
Boir B dr o d & i Jdp Jdr Jdr dp dp dp B i dp dp B e de de dc JF e dr dr Bk ko dr drodp i e dr ode ok b ar e dp b de i Jr b p o P b A ko b od oa boa A
e Jdp g Jr dp ok dp dp dp & Jp 4 & Jdr op dp ki d dr o F om Jdr de wp dr dr Jr o wp & dr dr Jr oo ow e Jr Jr b Jr b B & b bk dr b r & Jroam oo F F om oo oa
B dp de e dy e de Bk oy dp dr e dp dpdp dr ok e e e e de ow e el 4k o de g dr A bk A o o h ok e d kg bk

r
L
r
]
X
L ]
x
I
¥
¥
>
r
x
x
¥
»
L
¥
ar
L
L ]
>
X
¥
»
L
x
r
X
L ]
r
»
¥
[
X
r
»
L
I
r
L
r
>
3
b
L]
§
r
u
.
r
L]
L
b
[
T
§
L
L]
N

[
a-:a"a-:b
X N axk

)

'l.....r........r........r........r.rt....r.ri.._......_......._.....t......_.....n....._....t.rt.._.v....t.r..t.l....._.r...t...... ....r.r......_..r.r.r.._.....r.._.......t.qt....—..r.t............-..r....r.._..r.t : r .r.l.._....t.r.v.._.._......_.rt...l § b ..1...1 -k
e e e S T e g e g Sl ey g} ia T e e

Bodr i m ey dp dp deoap e B h i dr W e oap de ot e dp de e e e i d dr de .ty s .
T T Y . i il =
'.r.._.._.1....._.r.._.n.rl.t.-.......r....t...n.._.........._n.._..r.r.._.._.q._..q.t.._.r.l.r.l.t_ P S Ty )
I T T I T T e S S e e " v

B I I I T o et O N et L g
.........__.....r.r............._....t.r.....__.t.__.r.r.._.r.._.....-..r.__.r....t.r.._......r......l.r.....rt_..r4. r .?!..._

e e e e T Al e e R T Sl B e e e e e e E

e T e e T T e !

L T S S S e e e e e e e e e e e R e e e T A e e e i ™ ] x5

& i r o o A i o 0 & dr [ ] o b S ar o b
B e A e U e e e e U e e U U e e e e e e e Il e
&

X

e [ - o e b

I I I e A A A Mo Y
e, A e e a e L e e e e e e A o
BT e A e e e T e T (e
a e  a a a a a T a Ta Ta a a a Ta Tar Ta a a W

Bt e T ey D N N N A al sl sl al iy
T A N N R R N A A a al al alalalaly ~
't.r.r...r.._..... - .-..-........?.rr....r....-..v.__..._..... o ......_..r ek .r.._..._. r.._.......t....r.-..__.._..-......r.-.....-_.r.._..r...........-.....l * 4
I N N LN, . < MMM NN ML - = -
T T T e T g o T e T T W o T T e |
e T e e a  a T v..@. e e Tl
e e e e e DR e e
ar T e aa a  a au  u e Nl e A Ly

L}

4
i

P
X F ¥

x>k
X x
N

»

A e e e

o
N N

o A o o - ar o
Bt i e e e e e e e e e e e i e e e e R e T A e e e ke e e
Bty e e e e e e e e e e e R e e e A e A e MR M R N NN RN
R o N N N v T s : CREE e M )

Ak

ax

PO I I A - A e i T
.H.-.......-.r.qr...4....._..-.;tr.......-......t....a....q..........q.q.q.......w-“.-.......r.—.r.... P A NN -
I T i I e e e g S

"

&k oa

o

r oa
nh h koa ke bk
B b bhom kb htoaldhakk
"k oaoaoaa

O R L R

U e i ey e i T A e e e e T

F il A e e e e e dr WX iy i B e B W d kB m e ke m aw k A

O e T e ™ e e
r o [ ] [ & r 4 & &

.Ht.,.kn...”tkﬁu.q”._H&H&#&H...H# .4...._1”...44.4&.....1...& n .__.,_.h...wHkHt..qkﬂkﬂ#ﬂkﬁtt#ﬂt#tﬂ#ﬂkﬂ#ﬂtn.F.r._. L
r r - [ F ] i i i &

o S T3 L L

B e e e i o N S N N N

Ty e e dp dp p i e e e F S F o e e el T ey S

A i I I e

o i i T iy e e g i - NN N N N N e

B dr e e i T T T W PN N B N L

e dp e de i dpode dp il dr - St I A t.....r.-...r.....r.....r.....lt.r.....__.-...r....i....i.-......r.r.li LI N e

e e e e I L L Nt

O o o L P NN NN

L E AL el 30 b 30 0 Ml a3 0 3 e .r.r.r.r.._.....r.r.._.r.._..._..r.._.._..._r.l....r....__.r.r.._h.__.._.._.r.._.._.._rr.__.._......_

"' -T”‘”.'-”l H'Hl-”l-”'“l H'Hl-”.'”*”.'“l-”‘“.‘”‘”“ -.-.T”‘b-.r.'.'l-.'b.'”l*-r bk Mo .T.r.' .r-r.T.' .'.T‘ o b b M oan

- Attt ettt

N L L N g g gy S g Sl A e i e

I S S DO S T T e YT L

T L S e el i R N W Tt

i A T Yy i e i e i o Attt

Forir e e e i T e e i i i i i N R R R N AN NN

L A A A At Mt A Ml 30N i i o e ey e T

Ay e L T I ol A ol i R e

e N e s e e el NN ) P N N N

] P T L e o U e e gy e

B ey iy e A e e e e L ) R A I I o I o R ay S Sl A A

P e i M T N b LN

AT e e e e R X . ] L I e i S s

L I I Tl el e gy

N N N x

e i T T T g e i e

R e e e ' A s T

O A A L L s o R N N NN

L R L et B o T e i e e e e e

S e MY NN N NN R RN

L N e e N N N NN N N Mg U e e e dp dr e ar ek oroa ok om B a

Rl L R O P N A A

A B i v iy ey e e LI e T

N T N A N N N

L T R L e T I T

e e D e e WA e R A X N

Nl e O o s

L I

O A e

P O R o o

Nl A

I S N

A T N

L L T I T e

BTar dr dr i i T ATy iy e

L T R ol

N o N Ay

L N A el

N P N

U Ty e e i

B U T

P N I iy

i R A e

Ll A el

Ui i

L A MR A

S e M

T i T e e i A i

N

B e - NN

L A ML W e e b A Ta s

A ML ML A L A e A 0t W e e e

F...t.._....w.r.._...-4.-4...4...&...4.-.-...4...4...444.-&.1-_ X AT TN AT E A N XA N

N P o N - ra st et

e i i e R i R e W

F

-
]
)

e
..-.

-
i
i

P )

X

R
:'rl-:lr
N
LN
X
)
P N
)
Dl
)
EL )
Lt 3

-
)
&
»
L

L]
[y
o
I

»
L ]

¥
»
»

X
»
»
F
&

-
X
X
»
+
& o B

»

X

-,
i
»
¥
[ ]

ir
o
EE e

ik
i

F
X & ¥
¥ »
L e )
)
¥

-
L
)
X
)

-
.
&
X
L ]
&
o
AR
X
»
g
&
»
&
-
X
*

[
[ ]
e e e A
NN MM M MR MM
N EaC
L K e e e e e
e N e N I e e AN N
R MMM NN NN M
L e N R RN
I I I I gy
brdrodr B g L)
#k&##&#ﬂ#ﬂ#ﬂ#ﬂﬂ*&k*.—. e
i L)
A ar e oy i L
.-..-. .-.
._,..__.r.......q&.........t...&t...&.a...._—.qt.q._—.-.a
._,.r.,_.kk........q....k...r....r.q

E)

&
[

r
i
F
X
[
»
T

-
i
»

-

X
L
X
F)

X

e e ey

-

*r

™

™

™

5

»

i

»

™

¥

¥

¥

»

F

ax

A 5N
AR X
»

EEE A E R E

A
¥ *

&

e
B e T T T T T e
e B dr dr dp de bbb dp Jpode o 0 de de dp de dp 0 0 I B
B,
.H...H...H&H...Hr.- H H H&#;H#H&H&HJ...&H;H#”J.. ._.____.._ .-_.v %
SR,

P A Ot e o Tp g Pty !
e T o e e e e e e
D I  a A e . ;
B e 4HM-14&............ 1
o N o o I o O o
S S e R
AU e R el e e e i e dp e 0 e i e

»

Wk
»

PR
F g
)

i
L]

I I e I ol o A s
& ] FE O Jrodr i - &+
e N N
L I T R L
Bode o B e d dr ko k kA b dpde de drd o dp Ay dr o T
b e e T T T
L T
R I I N e e et sl sl
L I I I i o
N o I I R o el g Sy p gl
L N N e e L
I T R I T e T
L I I I I T oot T e vy i g iy Pl R
I I e  a a a aa al aa
B I L e e e Nl
b e o - »
I I N I A PR & -
b e e T ey o e o o e i Y T Y g e e e T T T B e
i e e e a a rae ar dey iedp ie i y er ag P e T
I R N ol el el et et wra Ty Ty
e e T Ty e e e e T T T e T T e T Xoh AT
I T o T T I o g g g P, -
A P B R L e e a e iy ey
BTar e e e e T T T T iy i e i i e VU Yy Ty e e i i T X i T :
O I T I T I il e e N P g PP N e
R L T T o e I T ot e L I Il Sl S e o O " i S A "
B dr dr dr e dr dr e e dp de dp dp dpdp e i e dp dp dp dp dp dp de e i e i e r e dp dr e e dr O A b dpdr b A dr b o droar oar bk e &
A T T S ol e e e g gy I I e e e Ll ™
N R N N N R o I N N I R A
I o  l a pE A W o Vi o B L L R R N e el e
e e e e e e e TRt o o ' o T T e e ar e a  aa a
—.._................ ar .._.....r........... -_....t............r“.r.._ r.rt............._......r.rt.r.r.....-...__.r .-_.r.-_....t....l.....?....r.-...-. J.t.-.t.r}.tb.#l.t.r.-..}.tl.t ............. ar t.r.-.....t.r.r......_ .r....t.....r.-......rl.....t .r......_“t.-..t .r.....r.-..t.....r.....r.....r ke T T AL
et - T
L R I I T T T T o o e e o A iy g W R I N N N N N N A N
B ar e e o T T o g e e T T T iy e I L R L N N N R R
e I I T T T T T Tt I o o o ey P iy e e R i b b R e
'*****.T****‘**“..".'*l.*ll‘-.l.‘*b.b...*l.l-l.*'*‘ .ﬂr i h"“.***‘***ﬁ***“*l-.b*.r*.rl***b*"T.rb.r'.'b**.rb-‘-.
R A, e e e e e e e e e e L o e e g e e e e e e e e Tt e
Boir b dp dedr dr dp Jp Jr am dr dp e i o dp by B dp ok b e dp dr dr o dpdp dp b e i e e dp dr e i S A iy ik b o dr b i drdr a e dp Jr b odroa mor ko droa b m o a dor kd oA oa
L T I T L T T T o T o . g gy i
e e e e e e U e e e T e D e e o e e W e e e e e T e e
I T ey R R L " g
ap e dr dp dr dr dp dp e b dr o dp dp o dr drdp dpde e dr e e dr B dp e e dp dp e dp dp dr ko A e e e e e T e e e T e e e e R e T i i Pl
BTy i e e T e o o T T e ey a o e T T oy o g e N A N e N N R N R N R R N R
dr o dr de g o dp gy dp iy de o de dr iy dr e O de G dp dp e de dy gy e de dp dp e dp e de d dp dr oy dp o ar THE Srdrdp gl e dr h drde § 0l oo b i h ol koo oaom o e e e A S e S S T
........................................t......_:..............................-.-.............._.........t-"...t P N R N N N NN N R AR R R )
Br o dp dp g e e A dp e e de o dpoap iy de Mf dp dr g de e dp e dp e dp de dp & dp dp dp dr dp e dp e BBy drde Jpode Jp Jpode Br o de dp de ke Jpoa dr dr b 4 B & o= . I R N N N NN
B drdp dy dr b dkh dp dr dr dp by e Je B dp dp dr o dr p Jp ok dr OF dp dp sk ol oy e B o dp B o ik ar r oy ra =5 2 &2 & b awxaaa
LT e e e e D e e e e e o o e el el e T N R N L
W e e e e e R R e iy e e i e o e i : o I N NN N N N N N N
'l........-......r.v.._..._......_.r.._..r.._..rt.....r......_......__.l.r.__..._.._...__._.......r.r......_t.._..r.._.-..r._...._......_.t.._..........-..._..-.....__......_..._.-.....-......_...._..-..r......_......._......_......_._...._..-..._ "l L N S R B R R A U
I T e i N I e e e T PN Sl A S
I I B I o A o o P A N N R
L I R I T e T T T e
o e e e e e e e e e e e T A e e e e e e R R i [ i
N e e A e p g L ararar ar ar at a a a EA  N EN E N
T I T g g N g i ettt T
L N R N s P R L s
N B I o A o o e e N N N e R N R R e NN
B dr dp e dp e iy dp dp dp dp e dp e dp e de dp gy de dr i dp i dp dp de dr dp e ap e de dp dp e dp e dp dF Jp oy dp e ol dp dp Jr o e dp de dedp Jpodp Jpodrdp de dp Jr drdg b om r b ko m b ¥ r om o1 b B - hom ad howhhoaoroaoa
e I I N L N T T I T T P T A N R P g
A I I B A e N I a a a N N  C  N  NA  FL A R
I R e S g
I T I I N N N N N N N
I N N N N N N N ALt
Vr dp i i iy ke oy ol iy il e ek de oy kel i dr e ol dF dp g e e e de Jp i oy JF Jdp e oy oy e e e g e Jp e dr e e ol e dp dr dp de dp e drde dp B b ow F ok Jom o F b drom b b om FOF
L o e I o ol T e o e e N T B I
L e N L  a  a a a a a a a  a a a N aa N N N aN alaree
e O S Sy e e e e A
I e A B e e N NN N R R N R A
I I g e e i PR
N N I A a  a a N NaaN  EEEEE EEE
L N N N I I I o A N N N N N N N N B I A SR R B
BT e e e i e e i i ey e e i Oy A A i i i T r e e i i i e A e e A At »
.:..._..__..r.__..._..r.4.._.4....._..._..._..__..._......_..._..._..-.._....4.._..._....4....._.._...._.....q....q...._..........4.........4....r....-.........t4................-.__..__......_..__..-.._..r....._.._...._..__..4.__..._.._...-.__.._.....h...............q........................n................t......._.....4....._......_......_.....__....'.._..._....#......_...__.._H.__.“.r.__.r.r...u.-.”.__.r.._“.____....._.__.H....__.._.”..._un..“.._“...”...“.._u..._-._.-'.uﬂ..._ "
T e e g S g ey S Syl S ey Y waty e a
P N I I o S o e I a  a B ara a aa S e S S e R S S S S e
L I e o e N G e L
I I T e ey e B T S S e e
o e T I o o e
T e g i R e I I o o i O Tl Y
L B R o o S o ol o S el S S S S S
L R T I e R N e e e N N O N A A s
I g I T T I e e T e S
L A A N N N N N N N N R L e
A N N N N N N A N e M e N N N N N T N N N R
T T R e g S o e T e
N I N M A M e  a a n, a aa a a a EN EN E NE E EN E R NERra a
L I N e N e 3 I N e e . M N N N e N N N N N L N R S N B
U AT i T AR iU T T T T T I e Ui U U T T T T Tt A I i i T T e A e OO e A A U U U T T Y e i e e e Ty T e b e e ke ke kk ke a T
P e e e e e e e e e e 3 e e e e e e T a
N A N N R B R R o 3 N N A I e I I N A e N N R R N
Pl e N L I N g e g P e Y
N N L R e A o N N N R e
LA ] L T R e e e N R A N N NN e
P, M L T I e g I M R ey R R s
o N A Ly L N R e N A L o g e el S P NN
o woaa Wy RIC LA M ML ) .___.44.44.__.4.4._.....-....-...4...4444......4....-.4...4.._4...4.-.-.,.r.___.._..............q.rt...........q.._...t.q..................r...n.r.rk-u...._....._.anH.r.r.._“..__......_.J....n.r“r..”..~»1...._......
LA A N M A I L i MM A e o N N NN R A
wlelelelulelelale DGt alat s el Al aCaca N A N s MR A RO RO

am e
A oa h oa
i

a r
a &

POt

L)
X ¥
L)
»

*
L ]
F3

oy

i
»
Fy
L}
»

X @ N Rk ar
.-_.-..-..-..._..-.l..-.tl_.r__ LA

Ll A
el U

B e
-

-

o b i dr ke M oa s

LTI R XN

S

!HIHII IH EF N H.HH A
_E KR AR X NNK x k.

A A
Al
Ml

I"I

H"H

."?l

H"H

E
Y
.
FY

A
Y

M_A
|
|
™
|
F
Ml
)
£
"l
)
o

o j"an__.n-nl e “uuannuxxanananan_..v ; ..“n n"n
) HE R F
e

X RN A AN

Ey
kA
] M
o

|
A

A

HIHIHH

|

A

F

F

2

.

)

xR xHr. W
AEERE X XA RN A |
A A A S ;

o N

L ol i

» lanaannanlanlanxxxr.anv”nv.xv * aa.x R H”x W
n

o
R E RN K AN AN ;

F
H“HHFEHH
.

:-H:-"n
e
x
X

N
N
E

2
»

i
M M_X

xﬂxil! |

£

o o e

|
>,
b ]

H"HIH ]
FY

A A

X,
w A A AT
A
A

a X b dp drod kA kA A i
e “.._.... .rH.._.H .r“l“....”....“....”.—”.rn - .r....”.r”. .
- -

e Sy e e B N A )
wom A b dde de b b Xk dr b oar hok o

R b oa bk Bk ow b &
m b s &k i Joh b J o b ko b kA A
P e N L
A . ._...-.r....r.v...n....-..........-.r.-..............r.t}.-.
-.....-......._..r._..r}..__.-.._...-...__......rl....

N

]
)

0
._

H!H"H"H'!'H-H-H'IIIHIII"?"I
A

I"lll A
‘rl
4-*4-':
& ¥ &
»

)
X
* X
x
[y

I-I.I |
»
»

n
R i e
”x:a-::a:z* i
i i
MMM
i
]
NN
»
LM,
-r:i'a-:
E3)
L)

AAm
e
o
i
]

ar

A
il
)
H
Al

-I
-H-
HHE

X

"

-
A

)

.
H?!
M
Al_A

|
]
EY

|
E |
x
)
Al
i,

¥ .ﬂumr. x .Hnnanan
p M W
”awaun”n
AR

'H:l
|
o,
Hil'
]
M
A

x
M
o
H"

™

ar .r.._.....n..rl..rl..__ .-..rl..r.r....l......r....l..._.l.t.._ rata *.
X & i d k¥ .......H....H.q L,

Wk wd doad I

" b A - kb om aw

& .-_.;..__ ........-......rl..-.l. l............l g Jrod de b & & oo

n ok a w dd K dpg A dr b de bk om ok koa
N N X i &k am o hoaar
.T1.rr.l.r."b-l.b.b-'.'llll.rrl
. - m xoa o

A k}.tkl.}.##k}.k##}.l.#!#k}.t.-..r#r 2T,
.__.l.._..__..:..l.r.:..:.b.l.l.l.l..ll.__..-_l_1.

o

; L
o o
"x"n"u“nﬂ.r.” ; atay .......-_-..-”_-_.__

X E N A

2

.
.-.....t.._...............r..r- rni.ln.....t........”.-.”....”j.”.—......—..-....?.r._..».__.r " a

» e e "

e T T !

.__.qH.. Y
E LR e x
N T I gy e R
- -_-_H.q”t”..ﬂ...”...“...k..n...* w a  x e e  a  a
Lo
s

X
.

i,

L)
.-......-......-_.-......r.....-. i Pl i Pt
.-_.-.l_.-.......-_.-...........-.......-..l.....r .r.r.r?.l.-..r.__.-...r-ii b oa a
T

.r.n.
e »
”x”x”x"n”n”lnn ._._H_.”.H “a (o i N R
. i -
T T v . R A L A R N S ol
Ty T : A KA LI, i i T
o e T T T x o x CN e 3y e e T T T T T Ty T T
a T e . A O O A S N N R
G A M A M M B N N N NN A s
. | . N S S a  a a a a el a aara a eaaa
T adl N e T T e e e e e e e e e e
T e  w e I N A O N A N N R ol
L R R el B T T e T T e e T e T e e T T T T
P N R ' Illl » e A g dr oy dr dr g dm i drdr b kA d g dr J ke r w b oar Fonor koroadoroad
T e ey / . n u O A N N e N
PN A . T T e T e T T T e T T T
.-......-..-.!HHPHPHFHPHF lI e A R R
A
e
e e
a R
e
[ E I
T

F)
E )

X ¥

E I

drodroy e A s
AN A

.
[ =
PR S L P e
e i i Ml
P e e e e R S e N I
r ok d @ N d B ode oo i @k om mdpdddd b ko doaoak
PR I T S e e e R Y
N e
N o N T o T el s
L L Y,
N N A A L S el et My
PN A AN P



	Front Page
	Specification
	Claims
	Drawings

