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Anew and distinct cultivar of Double Impatiens plant named

‘Balfiepuna’, characterized by 1ts fully double purple
flowers, upright and mounded habit, excellent basal branch-
ing and dark green leaves.
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LATIN NAME OF THE GENUS AND SPECIES
OF THE PLANT CLAIMED

Impatiens walleriana

VARIETY DENOMINAITON

‘Balfiepuna’

BACKGROUND OF THE INVENTION

The present invention comprises a new and distinct
Double Impatiens plant, botanically known as Impatiens
walleriana, and hereinafter referred to by the cultivar name
‘Balfiepuna’.

The new cultivar was developed by the mventor through
a controlled breeding program 1n Elburn, Ill. The objective
of the breeding program was the creation of impatiens
cultivars which exhibit large, fully double flowers, are
free-flowering and have a vigorous self-branching habit.

The female (seed) parent of ‘Balfiepuna’ was the propri-
ctary Impatiens walleriana cultivar designated 573-1-3-1
(not patented) which exhibits a medium to vigorous habit
and single, slightly cupped coral-rose flowers. The male
(pollen) parent of ‘Balfiepuna’ was the proprietary Impatiens
walleriana cultivar designated 3020-3-1-1 (not patented)
which exhibits a vigorous loose habit, and large semi-double
violet flowers.

Asexual reproduction of the new cultivar by two or three
vegetative node stem cuttings has demonstrated that the
characteristics of the new cultivar as herein described are
firmly fixed and are retained through successive generations
of such asexual propagation. Asexual propagation was car-
ried out in West Chicago, Ill.

SUMMARY OF THE INVENTION

It was found that the cultivar of the present invention:
(a) exhibits attractive double purple flowers,

(b) forms dark green foliage,

(¢) exhibits a good basal branching character and

(d) exhibits a upright mounded growth habit.
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The new cultivar of the present invention can be com-
pared to Rosebud ‘Purple Magic’ (U.S. Plant Pat. No.

8,359). In side by side comparisons it is found that the new
cultivar 1s slightly more compact, has longer peduncles,
longer leaves and darker flower color as detailed 1n Table 1,
below.

TABLE 1

ROSEBUD *PURPLE

CHARACTERISTIC ‘BALFIEPUNA’ MAGIC

LEAF LENGTH x WIDTH 5.1 cm x 3.1 cm
PEDUNCLE LENGTH 1.7 cm
FLOWER COLOR- Closest to N78A
UPPER SURFACE

4.4 cm x 3 cm
1.3 cm

74A

BRIEF DESCRIPTION OF THE PHOTOGRAPH

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. Sheet 1 shows a close-up view of a typical
flower and foliage of ‘Baliepuna’. Sheet 2 shows a side
perspective view of typical flowering plant of ‘Balfiepuna’.
The plants were grown 1n a greenhouse at West Chicago, I11.,

U.S.A.

DETAILED DESCRIPTION

The new cultivar has not been observed under all possible
environmental conditions to date. Accordingly, 1t 1s possible
that the phenotype may vary somewhat with variations in the
environment, such as temperature, light mtensity, and day
length.

The chart used 1n the identification of colors described
herein 1s the R.H.S. Colour Chart of The Royal Horticultural
Society, London, England. The color values were deter-
mined on Aug. 30, 2000 between 3:00 and 3:45 p.m. under
natural daylight conditions. The plants were produced from
cuttings taken from stock plants and grown 1 a double
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polycarbonate covered greenhouse under conditions com-
parable to those used 1 commercial practice while utilizing,
a soilless growth medium and maintaining temperatures of
approximately 72° F. during the day and approximately 65°
F. during the night. The plants used for data collection and
measurements were grown for 8 weeks.

Classification:

Botanical.
‘Balfiepuna’.

Commercial.—Double Impatiens.

Parentage: Proprietary seedling 573-1-3-1 (seed)x
proprietary seedling 3020-3-1-1 (pollen).
Propagation:

Type cutting.—Iwo or three vegetative node stem cut-
ting from near the center of plant

Time to mitiate roots.—Approximately 7-14 days with
the shorter times generally being experienced 1n the
summer and the longer times 1n the winter.

Time to form roots.—Approximately 21 days.

Root description.—F1brous, branching.

Plant description:

Form.—Upright and mounded.

Habit of growth.—Compact with good basal branching.
A mature plant, at 8 weeks after planting of rooted
cutting, commonly measures approximately 16.9 cm
in height and approximately 31 cm 1n width.

Branching habit.—Basal branching.

Foliage.—Shape: Ovate with acute apex, attenuate base
and serrate, ciliate margin. Venation pattern: Pinnate.
Texture: Upper and lower surfaces are smooth. Size:
Fully expanded leaves are approximately 5.1 cm in

length and approximately 3.1 cm 1n width. Color of

fully expanded leaves: Upper surface slightly darker
than 137A, lower surface 138B with blotches of

184A. Petiole length 1s 1.4 cm.
Stem.—Color: 147C with overlay of 184A. Internode
length 1s approximately 2.3 cm.
Flower description:
Flowering habit.—Freely flowering.
Natural flowering season.—Year round 1n greenhouse
environment and spring until fall in the garden.

Impatiens walleriana cultivar
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Flowers borne.—Above foliage arising from leaf axils.

Quantity of flowers.—Approximately 2 tlowers and 2
buds per stem.

Flower diameter—Approximately 3.5 cm.

Petals.—Shape: Obovate. Apex: emarginate. Base:
Attenuate. Margin: Entire. Aspect: slightly cupped.
Size: Length 1s 2.1 cm and width 1s 1.8 cm. Number:
21 per flower.

Flower color—Fully opened flowers: Upper surface
closest to N78A, lower surface N78A at edge and
N78C 1n center. Very tiny area of 155D at attachment
point.

Sepals.—INumber: 4. Shape: Upper sepal 1s fused to
underside of upper petal, lower sepal 1s modified to
form nectary spur, lateral sepals are triangular, with
smooth surfaces, entire margin, acute apex and trun-
cate base. Color of lateral sepals: N144C.

Spur—>S1ze: Approximately 3 cm 1n length, 154D with
overlay of 184A and tip of 59A.

Bud.—Shape: Ovate. Color: 72B. Length: 1.4 cm.
Diameter: 1 cm.

Peduncle.— ength: Approximately 1.7 cm. Strength:
Strong. Color: 146C.

Reproductive organs.—There tend to be no remaining
reproductive organs. Occasional naked ovaries and
occasional sterile, faciated stamen-like structures.

Seed production: Seed production has not been observed.
Discase resistance: Resistance to common diseases of Impa-
tiens has not been observed.

I claim:

1. A new and distinct cultivar of Impatiens walleriana
plant named ‘Balfiepuna’ substantially as herein shown and

described, which:

(a) exhibits attractive, double purple flowers,
(b) forms dark green foliage,
(¢) exhibits a good basal branching character, and,

(d) exhibits a upright mounded growth habit.

¥ # ¥ ¥ #



US PP13,611 P3

Sheet 1 of 2

Mar. 4, 2003

U.S. Patent

I A sl XN

P N )
A i ey e
Pt W)

HH”H“R”H”I“H”IIIII
BN N R XX

L)
o A
...”...H........___......H.. H.rH...”...H.qH...“
e S
A
e i A g e
o e A e
L SN
ar
.4”...H.r.._......_....4.4.._.... .......4H.4.......4

i

X R
HHHHI' .

?le .

EY)
)
o
T
T
n':l:rx'-
Mo

FE_X
| |y
llu.”.v__ L
e r i’ xx ]
HH.__.H I_.;..r.__ .._.__ .r.__ .-.i Ill
b o kR

x.
i
bl

L L ] ll..-..;..-..f"

"l“lll'l..l | ]
]

-“......u....q...t”t.____. W i i e e e e e ¥
& r ] F L

LA N R RN RN N NN N

LN

F ]
et

[ ] 1....-..“.' 1.“1“-"‘1.'.-

aa .._..._.1.1.r.._..... s

»
X

Lt )
N
I

F

L
»
L)
g ¥

»

Pt

.
.
F
P

H-_‘
AN NN

A
A

A_M_N
:I:H:H M
-Hxﬂxl! Al

A A NN

o
b ............ .r._..........v.....r.r.l.-.tr.r.r.._ T
i de d ke d My e b M a

AL I L e N e B r
“a .........r Figfigss .......r.-..r......_ et l............
AU N d e dp i e d b bk A a X

TR N R i e e e ek e
i+ & r A r
NI AL A N AL AN N M MM NN

LURC N0 N N
L[]
A e I

Wi W Ak

-.......-...;rthk.._llni
e h NN NN N
O I R I Tttt
o WA o I e e T e T
O e h o L
W e e AR i
B e R L el el al o o
P N
e T e T P e st
e T T i e .
T o N e
N R N A A N A A e M
N o M T T L At N
o NN L R
Tt T N s L
Tl e i a . -
W e .r.-...r....-..........i.-.r.r.r.-.r.v...l..-.ti.-nl PakaTa e
sl n....l.r....r.....-........?.r.r.r.-.l.__
a a o dr .....-.T....t.......lk........l..........nln
........r....................................-.t.r-n

i#}.k}k#”}.”#}##l”nkn!i e ta e
B A .__“.._.” aa

M A

R I o e
L - -

L L U R ] b b b A s om koA

xpx-x,."-l.ﬂ.f.f.l..f.f.f.r.f.f‘b..f

LA S
oo al il ey

b “u_ Rv.”ﬂ”ﬂ“l”ﬂ“!“!llﬂﬂ
!R x .HHIHHIHIHHHHRHI

A
L
N HHHHIHHHHHF

= O B
--T” lﬂ K IIHHHHII




U.S. Patent Mar. 4, 2003 Sheet 2 of 2 US PP13,611 P3

Bk ke ke h bk kb kb kb hkEr kb F R R Rk NE R E R LR EEEEEFE L E NNk R EE L E YNk EEEEEE Ry FE Sk  EE Rk kb kR
e e e e e e e e e e e e e T e e T T e T e T T e T e T e T T T T T o T T T e T T e T T o e T e o e e e e e e e e e e e e e e e e e e e e e
LT Rl N N N g g Nl et ol o N N o T el e e e R b itk 0 R F N N el o R R e Rl e al a ol a lar al  al o g N Nk kN Rl N
S N e N o N N o N N N et N g A N e R R R Rt aE R o o aE o ARl ol kol N ey
L e N e o g o e  a a a a  aa aa  a a  NNa NAN SEA MR
e e e ek ko ke kN Kk KR E SRR N S EEEE N RN E N EE RS YN EEE RSN EEEEEEEREEEN LR R EEEE NS YL N EEEEELEEE S EENEEEEEENEE N EEERENEEFEEEN YR E R LSRN RN N EEEE N EE K kb K ko kK ko dk kd Xk b kb ke
LU T N N 0 o  al al  a EaEal E F aF e M R R N ta aF R aF Al R o aF N NE R SR e M R R aE Rt N E o aE  at tF aa l EE E  a at aE a  NE RE a ENE N NE R A ek 0 RE A uf R ot aa a E aF aF ol kS R E Al E ol kN Nl e M
B N N N g g g g N e N N R e N N N e N N A A
L N S Nk Nk N kP g N kot N R Rl R R i Rt F R R kN ol e et N e N N R R R ol Pt ot ol Nk E hk aE  ae a
A N e e ke ke KAk ke kRN R R R R L E SRR R Y RN EEEE N R EEE R EERNEREEEEEEEEEEEEEEEREEEENEEEEEEEE YR EE R EEEEREEEREEEE R EEEEEEE LR R YRR R R R RN LN E NN R E XK R K E RN N Rk K KXk K Rk K R KK d d dr kK ki ke k ok ke kel bk ke
R N A el g N N g el kel S S n E r a  a  a  a  a l  a  a t a a a a  a a a  a  a a  a aal aAA aN
S N N R N N g e g g g N N g e N g g N N N e N R N N N N N N g g e e g g N
L S N N et ik E  a E o N M RN Rl N et ar e R E Nl R N et Rt N Rl Rt N et R E N e Nt R N e N N N MR el N ek R e et e e N R RN N e R N et aF N At R SRl aF Sl E a0 Nl Rk Nk
B N N g N N N N N N N N e N N N N N N N N R N N A N NN N A AR
LT R N N N N R N g Nl RNt N e R o N R N M R N R N N R R R N R R e N e R R N NE R e e et R el R el e R e Nl R aE e Rk Rl N
S N Nl o N N A N N N N o g R e N N R N R N N e e N g N N N R A e e R N e e N N NN e Rl kbl n Nk Nl e e
C e N e g g e g e R e e e e N A NN
S N N N N o g R R N N e e g N R e R R N R R N N N R R R R N N R N R R o g e N N
L S N Nk el N a E o o RN M R R E N et NE A 0 ol B NE N Nt et 0 R NE A N NN e N R e e et RE A et R e el R R R el A N R N N N N R N e et et Nt e R el R et nl R N e R el et M R N N Nl SR F Sl E ol ar E aal o ol F F al a b aal a aEa a
B N g g a a N N N R N R  a a aa  a a A Aaa
L Rl e N N N Nt N N R N N e e N et N el R Rl e et N R e e e el e et N N el R N R e el Nl e N R R et R R R O ot g Rt i o kN N
S N R N g N N R R M R R N N R N N R N M N R A R N R M N R e N R R A N M R Nl Rl kNl aF kW
N N N R g U e N e R N N N N N e R g g A N N N N N R N e R e Sl S e e g e e e A
S N g N N N g R N N N R R N N N N N R R N a a et R R N N e N e N N N N e e E E E aE  E aE a a  a l N R  F a aal a a  al a aal a aaal h  E EN  a
L N Nk Nt N N B N RN M R N Rt N N R et N N R N N NN R M R et N R N e RN N e N N A R R el e N N N N N R A e N N R R e N R e N N R R et N R R Nt St S T o Nk b e N
e e g N N N e N  a  E  a N R N N N E a a a a a a a  a  Aa RE N
L N N R e e e N e R N N R R R N e et e e et e U R ol el S et ol N e e R et e e e el e et e e R e e el gl N Rl g
S Nl o AT M N kN N R N N e A M N R N R R et N N R N N R e et R R R N N R M R R R e N e R R R N N R e R N e N R M R e R et e R R e R et N R N ol N kR kB N M
L A Nl Nl S e e Al U R N N N S N S R R R I i N N e N R N e el R e N e R R N N N N R N R g A A R
S o N L N g g N  a  E  E E  E a  NE  RE  e  R E M C  a  E  E E  a  a Ea E E N E F RE a N a aa a  aal a0 ko N
L N Nl kN Tt R R EaF R N RN e R R T NE N R R N RE N RN et R e et R R N R NE N M R et M N NE N N er N el N R e NN N e N N R N N R N N e et e N e e N N et N R N R et e e N e ot R N e e et e et e e Rt N e N M R aF ok ar B N A F N aE E bk Nl Mk aF ol b Nl ek
B N N o g g N N R N N N N N R N N N R N N N N e N R N R R e R R R R N e e R N N R N R e N N N N O A A AN
L o R NN Rt N R R e N N e N N R N e N RE N et R et e N N e el e e R e e N R et N e et e et et e e N Nl Rt Rt Pl kO NNl
S N N e e N R N e R R R N N R R R R R R N R e R M e R e R N R e R M R N e R N e R R e N R O e e N R e
L N g N N S N I N N N R N e N e e e N e e e N e N R R e N N R N N R R R S N
O N N N N g g g N R N R N R e N R R N R N N N R N R N N R e e R R N N R e et R N N e e R e N R R R N R aF i e o N
L Rk Nt U R 0 N T E A R N N N el R RE R N et NE el R N R RE NE N A R N N R N R NE T A N N N M R e eE R RE A RE N N R N e N et et et ef A ar R e N N R N R e et e N e N et e N R N R e N e R e N N Rt et RN R et N N N N O M A N a a aF al aE E aF ol M RE b kU aE el kN
B N g N g N R N e N e N N R N R e N N N R e N R N N N e e N N R N N N R N R N R N e A NN R
C N o N Rt N N N R e e R E e R et et N R e N N et N et N e e e e et R N N N R N e e ) E et N e N N el e e e e e e e e e et et R Nt Rt N e Rl bl e el e
s ar e R R e AR N R R A K KX E RN K RN E R LR EE RN EEEEEE N ENEREERNEREE RSN EEEEEEEEEEEEEEEEEEEEEEEE SRR RN EREEEEE N R RN RN E R LA R N N N R N R N R e et N N e e R N M R et R e N R N R N e o o N aa l u o ke
L N g e R N N N N U S N e R I T R e e N e N e e S e N N R S e et e N e e e R e e e e R R N R S e e e
N N e e N e e N e N N R e e e e e e e R R e N e R R R N N R i g O g a
L Sk kS R N Nt NN A N R R et N Nt R N et N N NE St R RN el N A R M NE NN R E E N N N NE R et R et e e et et N e N e e el R R e M RN e N et R N e ek e e e et e e e et et et ) L et et at R N et R N N N R N R et R N e R R N o R kel el M
B N e o N N N R N R N R R N N N e N R N N N RN N ) N N N N e et N R N R N e e O e ) L e N S N N N N R R e e M e R N N Nl AN N
L N g t aF a t aF a E EE  RE NE NR E E  E E r  er  E  et  t  E  e e EE  NE N E E E E  e eE E er et  et  NE E e et  e at  n  ee e t er e  e t e e e  et e  et e el e NE  et e  e EE t RE R a r  na E ah n o kb
L N N N o o N R N N R R R N R N N R M N R R R N R R R M N N e R N R N N e e et R N RN R N N R N R e R e R N e M R N N e R e et e N e R R R e R R M e et o R Rt Rl R T N kM
L N N g el R e e N N R et N e N el o e e N e e e N e e N N e e e S et e e e e et e e e e e e e e e N e e R N R N N N N
L NN N g o g a a aa  a  R  E  a E  E  E  NE EE  E t E  RC et N E  RE et E er n a  et  E  NE N a FE N EEEFFEEEEEEEREEEEE LN N EREE NN NNk kR ko kN
Ll S R N R o aF N RN el NE N N N NE e e et R N R N R ek et N e R N R e R RE A R N et N R et N e RE R R R et N e e el et e et et N et e R e N el e et el et e e ek N et et et et e Lot et ) Lot e et e et N N Rt R Rk Nk SR N N o o )
O N g e R N N N R R R N R N N R R R N e R R N R N N R e e R e R N N N N R e R R R e N R e e M N ) ENORON ) N e N R R g A A N
C N N R N Rl R N N N N N et e el e R et e et et e e et N e et e et e et el N e et e N e e ) AN FRENEE RN EEEE R EEE S RN EE NS R NE NN E RN S » » & N e et et e R N R Rt N N R Nl N N
R R R N A RN A KRR R R R YR EEEEE SRR EEEEEEENE RN EEEEEREEEESEEEENEFEENEENE RS EEE Y E R RN YRR RN R F R R E R R EREEEEE R E R E RN » E o R et R e N e R N R e N e A A o el
L N N S e e S e U S Sl S N N el N e N I e e Sl e e R N el Sl Sl el e SO Sl S el Al S T e N e e R e e e R e e et e e ) » ) o e et N N R R e R e e A
O NN N N N R N R N R R R et N e R e e R N R N et R e Rl N e e e N N N el R e e L N ) L) X E R AR B EEEEEEEE LR LY RE YRR EEE YRR E
L kL N RN N R S E N N R RN B N et NE N Rt N Nt N el el N e N ) R N N RN e e e R R M N et e e e et e ) L et et e ) Lt} Lt L ) ) » LN e N RN et et e e R ek Rt MR RE o a E aE N 0 SR Al b o W el
N g N R e e N e e N R e R e N N N N R et ) L) L ) R N N N R g aa aa a aaF aa aa
E U N N N N N R U S N e T el N el e e e N N et e O e et e el et el e e e e Tl e el el R e e e e e ot et ) % L) ) N e N N R N Rt R e R R el e
L Nl R R R N N N R R R e R R N N el e R R e e e R R e N M nt a e N e L Lt L) L R e R N Rt R ef L N N
N N g N N e e e N N N et N N e e e N e e e N e R N e N N N NN N N e et e e ol ) E) Nt N N N N R e e e
N g N N N N N R N N R e R e R N R et N e e N e R et et N R R ) L ) L R N Rl N g
L kN kR T NE R N NE R el et N et e N e N N R eE ot e el R M e R R et RE R et N R R N aE R N TR I RE R et uf N el eE N ) L et 0 eE A T N ek Rt N ARt MR Nt o  aE L E O aE ol b el Ml )
S N g g S N N R R e e R N R N N N R e R e N RN NN e e N ) » » N N N N N NN N N N N N N N N N N A
B N N N N R N N N R N N R et N R N R et R e e el a e et e ek R N R e e et et et e e R R > ) ot e N N N N N e N et N et et a N a at  aah aa )
O N N N N R N e R N R R R e R N M R R N M R R e e L e R R N R R N et R NN RN N e e Lt N et o N R N R N R N N e N N el g kel
o N g e R e e e N e N N N e N N N e N e e N N NN e ) ) » o e e R N e e e A )
O N N g N N N R R R N e N et e N e et e R R R N NN N et R R ) L) e e N R e N N R R R et N N Nl el b
S kM NE N N N N RE e R et R R N N et el N et e ut N e et e e et et N e N R e ek R e et e el T N RN et e et e et ) LN ) L e et ) L) Lo et e et et e e e et Rt N N R N N R N Rt aEal aF bkl ol el )
B e R N N e e e e U R e e e e N N N e e ) N N e e R N N N N R el N
L N S e Nl N R N R N R N N e et et et e N e e R el e e el e et e et N e N e et et e e e e ot ) ¥ X B K K SN EE BN F R E L EEEEEEE kR EE kK Nk Kk ko kR ko kN k.
A R Rk RN XK RN Ak N KRR R R K N RN EE R RN R R R R R EER R RN E N EEEEE R E RS ENEEE RN NN E ¥ e et R et N R R R Rt N O Rl N  al al Rk Ml
L N g S el Sl el N el e e el el O el e el et et ol e e e e N N N e N e > » o e e e e N e R R N e e )
B N N o N N R N R N N R e R N N N N R M Rt et et N e et N R e R ) ¥ ) O et e Nt R R N g g a a el g
o g at  a a N k E aE aE EaE M RE ENE EE E NE  E NE  E a  E RE Ee  eE N M MR R o ) L R et e e el U N N et ) [ » E o e N e R et N et Rt N R N R etk Mk kel N )
e g g N N N N N N R N N e e N R NN ) e e R R N N N R N e N N ) ) [) e N N e N N N N R N N N A N g e
L e R N N N N N R N N ek e et e e N et e ) ¥ e o et et e et et e e e et e e ) ) X R E KR EE RS RN EEREE SN NEE LR EEEE LR RN E R ke E
S ol o o o N Rt R NN N el A R R R N R e N N RN NN N e ) N N R e e R et e N e N ) ) o e e e R N R e a R N e el
o N N N N N U R S Al R N e el N R e e e St N R e el N el o e N N R N e N N ke A S
R K E Rk E kKN EE N E kK kR EE R Y N N R R N U N I N R N e N N e et N N ) L N R N N R N P e R el
Ll E k0 S a aEaE o ik aFan aal  E f a e LR B e R et Nt e et RN et N R e e et R e N ) Ot et e et R e R R et e R et N AR ) » N et MR e ek Nt RNt aE a0 ol F ar ok N il al aF
o N g A e N N N e RN N R N N RN N N e N N R U N RN M) e L N N N N R A NN N
Lt N a3 Nk N e LN e R e e N ) FE BN EENEESEN LSRR RS X B K E B R E KN KKK N b B E bk Nk ko K bk kb ok k kN kK
S o T N S O N a0 ek ) L I N R N R N et e M ) o e el e e M) o M N ) N R e N N ol A
N e a O R R R e N Nl e el N e el e e et el e e R S e ) e el N N e R R N
E o N o Nt g N e XX XN EE R R R LS YRR NS E SN E RN N al e e e e N e R e ) N N N Rl N N R e N R N
Ea o St aE i aE e aa aEt aE ko ENE N B N NE R NN RN N N el RN N e N L et e et ) Lt ) Lo ) LN et aE e N aE ik aF ol Rt aE b e o e
B R M O S R e S R o N N N N N R R e NN R NN NN e e ) N ) R R N N N N N N S R N T g S
R Nl Sk e e B XN EREE S E RN E YRR EEEN BN e et e ) L ot e N R N e o N
O a0 0 at E Nl aE O a FF al ak o L N O et R N e N Nt ek N O N et MR ) L LR N N Rl g RN N E R R N e
LR e S el i R e el N el S e S S Sl Y ot N o e RN e R N i el R R el e e
R KN N RN N R R R K NN RN RN E RN E NN EE N R R N R N R NN » ¥ Lt} 3 ) FEEF R EN N EREEREENE SRR E LN R E
ol e nE ko aF aE N ol Tl aE aF At R B S NN NN RE NN N N e el R e e ) L) Lt} L Lot et e et e Rl N R el R MR R E At
S N U e g NN ) N N N e N R N O e [ L3 N N N N N N N N R
U U N Rt Nl bl S ks L N N R e e ) ) » L R RN N R N R R Rl el e
AR N R R R N RN XK R E K K R K KR KKK N LN N R e N N ) L) » L e R N R et et R et R R N R N N a E NN e
Ll o S S S N R S St e R e e Sl N e el ) > F e e R R et N N A S
R K R R R RN EEENEE LR R E N NN R et N R N ) ) E N N N e Nt e R N R N a a ke a
Ll S N A et ST aF aE F N E NN B Nt N e e ) L R R N et N RO MR N RE N N N N Rt Sl
B N N RN S S g R ) £l 3 ) o e N N N N N N N N NN N N S
XX N X EEEE RN EERE N Rk kN EE » L Lot e e R e e R R R )
O Nt RNt kN N ) Ft F R E R RN E R E LR EREEEEERE NN RN K
R S Sl R Sl R » E N Sl el R i el R R e
CEEE R EEEENEE SN YRR EEEEEE NS ) FEEFEENEEEEEESEEENEEEEEEEEEE R
U e Nk E at EaE NN F M N e ) L) ot e e nt e e et et el e RN F NN
N N S N N R R R ) » N e R N e RN N N N N N TR
Ll el R e Rt NN b aF o L et e et et e et R RN N U N R ke e
S 0 0 0 ol o b R R R N E N R ) L ) F R EE R R EE O EEEE R R R RN KRN R R KK K K
RN N R S S Sl N A ) F R e e et N R N N R el
R RN R N AN R EEE YN B RN L ) O N R ot N R et N R N N R g N
Ll ke R ot N ULt aE R N L Lt Nt ) O 0 E NN St 0F 0F aF aF b F ol
N N R R e U S N ) L N R N N N R R
R R N N R RN N ) L) FE K KK kok KNk ok.
O 0 ol kN a0 N N e N ) LR e e aE R E M aF i E o
LR S S R S R N R R F) N Sl
CEEE R R E R RN RSN RS ENEEEEE NN Y ¥R BN FREEEEEEEEEEE LR EE LK
B o e A MM M e B L) P N ML B N M ML B A MM NN

L0 B aE nf F N M N M N REAE SF NE M NE N MR M RS SF BE BF M N M M) ¢ ¢ 1 i 1 1 ] i
.*:;.-:;:*:4.:4-:;:;:;:*:;:;:*:4:4-:*:4:*:*:4:4.:;:; 4:4:#:4 k] : k iy ‘A i f k b ] ' B b & B B & X X X b FEEF XK
EC L N N BC SC SE 0 0 N N NEBE BE b E N N N N MEBE E Bl ) ] 4 g § j - E 3 ] [ 3 X X % X F F B L L X LSRN N NN

)
o)

:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:‘:‘:*:*:*:*:*:‘:* LRt N ) : : : :*:*:*:*:*:*:":*:*:*:*:*:*:*:*:*:*:*:*:
EOE T SN BE S SE S N N N NFRE SE SE N Nl R RERE R ) EE RN NS S SE S )
S N N N A R R N N N N MR R BT R RN M N N W R e R ERERE N N N R A R NE N NN N Rt R R MM NN N
EC e 3 N I SC BE 0 R NE N S NE BE SC BE BE Bl it wt MEBE af i MM L RE N NE BE SE L SE 0 E )
B N T SR N B S R R T N RE R S R N e NN N N N RN LT N N AE SE RO N N N
ok B EEEEEE LD EEEREE N NEREE NN NN X & MK Kk ook R NN
B N N NE R BC SE E R N R e M BE BC RE E N R NC N eE B NE N L REE NE N NE BC BC RE AE E E B N ME 3 aC A
PN N B SE E R N N N R el ek el el R Rl e ) - d ’ 1 1 S e N NN
S 0 O N N R BT R E e N N NE N R el BN NE N N RN M) ] 1 A E ¢ ¢ ¥ 3 L o e N N RERE R T RE N M N A N
EE L N N BE SC L B0 E S N NC NE BE BE BE Bl kN N NE nE SE el Bl el M) o ’ i 3 4 4 . L 1 , L NE N NE BE C b R N N NEBC SC Ak A
S N N N R RE R R N N N R R R R RN R N N R R R N ) : A 1 ] M | 1 1 1 L R N N NN R NN R N N N SE R O TR
EE O N N B SE RE R N N N RS RE R e N N e e R e ) 1 ‘ ] ] ¢ . : ERE N uE M RE SE SF BE RE M NN M N A a )
Skt N N NEBEAE RE N RC R R N Nt B BE el Bl el M N e M BC N » 3 A ] 3 3 E 4 k 4 ! ] LR N N B et B B R el N N NE RC RE AL BE N R RE M ME B o
P NN SE SR N N R N RE RS kel N R e e N el ] ) ] X - o ] ] ’ 1 L] g L D el W N SE S S S
ERE N N N R af B NN N N N R R R T NN N e e RN ) . ] TN, L U e R e N NE R R RE R NE M N N N RE R AE R M NN W NN
4 4 o
-:Jr:Jr:Jr:Jr:Jr:4-'4-*4-*a-*4-"1-*a-*4-*4-"4-"tﬂ*ﬂﬂ#ﬂ*&‘-ﬂ*ﬂiﬂ* > R N ) a-*a-"4-*4-*4*4*4-*4*4*&*4*4*4-:#:4:l-:qn:a-:q-
P LB L) T T L i L N PN
S N ) L) ¢ 1 ¢ ] 1 1 E e R R N N R R E R NE NN N M RE S aE aE M N N O
: :4:#:4:411-:4- 4.J|- ‘4- *-I- 1-" ‘1- 4" ‘4 l.J|- 4." ‘4 'a- 4." ‘4 4.a- 4" ‘4 '4- _.a- 1-" '4- - 2 s ' o : b k M ] : L : k ; L) L] *l-*4-"a-*4-'4-*4-*a-*a-*a-*a-*4-*4-*t*4-J't*dr*a-*lr:dr:q-:#:a-:q-:#:#:q-'
L R R R R R R AR R 4 k] 3 ] k e ] ] ] o X ] ] } . 1 . L) e T M B N
e e T T e T T T e e e i AR i) F ! F ; . i M i) ¢ A E ! X F Y
S N N BE el BN N NN R NE N NN ekt B ef e el e et N : ' . e ) ] i J h 3 ' i R 4 b ) X B % kN Xk NE X
ERE N NN R RE RE R e wE NE R RE R NN W NN W R 2] ¢ ] ¥ ] N M ] ] ¢ ] 1 ! 1 1 3 L RE B E N )
EE N N N N Nt BC RE R et et N eE B N L) X ] E R NN M
L N R R RE E N e A oA X N K K.
B o N MR N R RE R RN NN W N N N ERE RN N N RENE aE M NN N
LC B b Bl 0 N R NE NC NE BE BE Bl BC C N ) i X 4oy kb & .
R N N N N R AT RN R N N R 3 d ’ ERE N NN )
EE N N 0 Bl BE R N NE N N e e ) ] ¢ L lp Lt ¢ ] & & X N Jr b .
P T e e L T N X 3 3 i o e ] L) e T T L M
I N N N N B E R NN e w ME R W ; [ f " [ FEEE RS NE R RN LN EE RN
e Nt BE b L el N et i ) ¥ L C N NE BE Bt L el N E N N ME BC SE AL A A
S N N N N R R R M ) R N N R RN NN N R R R R R R ]
Ll N uE N RE e B e N N ) E o e N N uE of SF of e N et M MEREBE BE BE ME M M N M N AP A
ERE R N I N NE R E B M ) L e e Nt M BCBE BE R RE M RE N NEBE BCAE E E P N M B
Ll e el el e N e el el Nl S el Nl Nl BN RE SE T R N
S N N et R M) L RE e N R R R RN e e N N R A RE N NN NN
L BE B0 ok ol Bl BNt uE Bt ol L 0 e bt uE BE b D SE 0 E NENE ME BE BESE A i B B M
S R N RN N ) LR R R RN R RN N N RE A aE R T N N N
E N N N Bt BE R e e ) E ol e B bF el B eE N uF BE R R RE NE M NN M
U N N N BE B BN ) E Rt Nt eE B BC RE BE R R N NE BEBC R RE N O N M 3
L SR Bl e el el N R R R R N R N N BE SR ST R N
S e N N B NE R A NN ) Lol e N R L E RERE R NN N R R RE R RE M T N N R R
LE 0 3 N BE B Bl el Bl N ) L e et B BE D RE N E N ME BE BE AL BEE E N N N B
S N e N AR R M) e NNt B NE S RN N NN N NN NN N
L N NN RN RN NN N L N Nt Bt aE af e N N N B ORESE aE N M M NN B
EE N et N N N B B » Lt et et el E ek R R RE N aERCRE L BE E RENE M OME N SC A B
el R R e ) Nl N RE R R RE N R N B S R e N )
IRE N e N AR B RN e e R R R R N NN N A R R
L C e N BE BC B N L ol Bl ekt nt aE BE BE SE BE B R N N NE BE BC el B0 E el )
I N N N N N R EE NN SRR R RN T N N A )
I ok B B R NN N e NN Nt B SE RE BE N M W N BE A A af )
IRE E et et B ME B B N L e NC N BEBE BC RE RE R RE N M A BC
R B aE ) el Nl N RERE RE R NE N T N N RE SR
IR NN N N N R e ERERE N N N NE N S aF R N N N
L Nt Bt LN ) L RE R e N NE BE BE BE SE 0 E N N MEBC SE SE AT 0 E N )
B N N N N N L RN N AE R R RN N T NN Bt )
EE N N B e R M) X X N BB B R EENEEEEENEER.
IRE N Nt N B e N L N NE N NE BE SC SE R M RE N M M 3 BE N
L Nl el E ol e el ol B RECRE SE RE N N N Bt
ERE R N N W LR RN N Rt R R RE N NN N N aE )
L E N o Bt el ) L R N N uE BE SE Bl BE RE R B N M 3C SC aE aE A )
R N Pl B R N N R RN N N R R
L N B e L oE RERE NE W NN BESE BE R NN M N
R N e N N Mt L RERE N N N B BC SE RN RN O M 3 S 8
LN NN R N ERENE o e S SE SE R R N N A
[RE RE N o N R N L RE N N N Rt E RE N MR N N RN N
L C N e N B BE N L E ot NC uE N uE BE BE R M R N M A S a0
AR R NN N R R RN N N N S RE )
L N R RN e N ut BERE AE BE N e NN N NN
ERE N C N N N LR e e N NE RC AE D RC N NE N N RC BC Ak
ol N B RE L el el e R NN R R N R R e
[N N NN MR Lo RN uE BEAE RE N N N N
L N M ) » Ll N e e N ME aE BE AT BE 0 E ] N M
NN R e R NN RN M N A
L NN N ) & & Nk Nk E KN
el N N ) L RE RN M N A 8 o N )
X dr B EREE ol NN N R
I N N ) L] LR RN NN M )
-:a-:qn:a-:i e ) a-:qn:#:&:;:a-:#:;:#:#:#:&'
L N N N et BEBE B ) LR RE N N IE aE o B
Ll N R RE RSN e N ) X MK Nl kKK
I N N N N NN NN N N
X X X B K LR N aE BE BENE S )
N - L N R R N AR RE el
-:4:4:1-:1-:4:1*1-*4*# G T 3 x i :l-:4-:4-:4-:4:4-:4-:4:4-:4-:#:#:4-:4:4-:4-:4:#:4-
IR N N N N N R R R N ] LR e N o B nf RERERENE NN N N g
e et N N B e kel et et et M L LR Nt uE BE L BC B Nt N M 3 ot a0
R N T R N NN e e ) - LR N T N RN S R RN N N N
L N N B Nt BE e e NN e N NNk EEREEENEEE NS
ERE R N NE B B el B C N i ) L n ] LR R N NE B BC ek BN RN N M
L N R RN E el e NN ) N Nl B RE R NNl N N B
IR R e N N B E N e o ol e NN N NE R R N N N N
E e B NE BE BE SE 0 Nt M) L e Nt BE BE Bl BC 0 B N ME B SE A0
I N R N R T R R N N N AR R NN N N
L Nt RERE ef N e e e ) E o e e N uE BE SE f M E NN NN
L et et N N BC RE R e i ) L E N N NE I BE D B ek e
Ll R NN NN ) E R e NN S RE N el N R
[N e N NN R R M) E o NN NN NN R RE NN N N R R )
et Nt BE BE Bl el Bl i ) Ll N e Nt ut uE BE al SE el SN N NN N6
R NN N N R ) L N R R T R R NN R R
L RE N N N R SEBE N e e ) LN e N RE BE SE N NE NN N NN B e N
Sk N N e B BE B B R ) L E et nt NE RCBE Nk RN MENE M M 3 AC A N
E N N R B ol o F e Ol Nl ol e Nl e RE R el NN N N SR S )
LR N N NE N R BT R R e e e o NN N RERE RE e RENE N N N R A R N
L C N NE BE AE BE Bl C N ) L el nt e et e BE E D BC R E N N NE BE BE BE S{ l M )
E N N N ) LR N R BN R NN N N R T
E N N Bt E e e ] E ol e e o BE el f nE el NN W aE SE R A E el N
SR N N NE B BE N ) Ll RE N N NE B BE D RC C RN N NEBE SE AE B AE
ERE N N N R NN ) E N e N R R RE N N RE N
ERE N N N NE N R R NN ] E R e N N B R R RN N N N R N )
L RC N 3 NE BE SE AL ol Bl ) ekt et N BE B Bl BC el N NC ME BC SE BE SE 0 B B M0
B N N N N R NN R N NNt R RE R R AR )
L0 Bt BE E NN M N » Lol N Ot BE ol BERE N N M N N A A e M
B N N NE BE AE B ) Lk et et et e BE D BC E RN N NEBC SC RE SE A B
L SEWE S R ) E el Nl et el R el N B SR S R R )
I 0 N N NE N R R ) L RN N N R B R NN N N N R e N
EC I N BC BE kBN N ) e Nt B b bk el i el N et uE BE SE BE BE i A B M 3D
R N N R N M) [ R RN R RN Rl RN NN N N R R R
X & K & B FEE ML NN X ok b b kN K kK ok R RN Kk I
S O O N M A RC R ) ¥ Ll e e N NE R RE D RC RE NN B aC e U
Jrodr dr ok E R A N NR LR N Bt C S el RN SRS S N
[ N N N N A A R R NN ] E RN NE N N R R R RE N N W N N N
L NE ML N BC SC SE N BC N N u Mt LE N o N BE SE L B R BE N M BC AC SE BE AE BE N M a0
R O M N A N N L) R e N R RE ot RE RN N N M BN
X i K b b kR N N EEEE LN LNt uf BERE BT RE RE N NN M Rt a) aF M )
LR 0 N N B AE BE R N N NE N BN LR Nt NEBE BC D BE M E N S M B AC aE aE a0 0 T N N N G
E R NN B A N N Ol N R e ) E RN N N SERE RE SE N T N o B Sl T N
ERE N B N N N BN O RE K R N N B R R Rk R ) XX FEXrErk RN



	Front Page
	Specification
	Claims
	Drawings

