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BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Kalanchoe plant, botanically known as Kalanchoe
hybrida, and heremafter referred to by the cultivar name

African Golden.

The new Kalanchoe 1s a product of a planned breeding
program conducted by the Inventor in Hinnerup, Denmark.
The objective of the breeding program was to create new
Kalanchoe cultivars with large flowers, mteresting leaf
shape, and good postproduction longevity.

The new Kalanchoe originated from a cross made by the
Inventor of an unnamed selection of Kalanchoe laciniata as
the male, or pollen, parent with the Kalanchoe blossfeldiana
cultivar Anita (not patented) as the female or seed parent.
The cultivar African Golden was discovered and selected by
the Inventor as a flowering plant within the progeny of the
stated cross 1n a controlled environment 1n Hinnerup, Den-
mark.

Asexual reproduction of the new Kalanchoe by terminal
cuttings taken at Hinnerup, Denmark, has shown that the
unique features of this new Kalanchoe are stable and repro-
duced true to type 1n successive generations.

BRIEF SUMMARY OF THE INVENTION

The cultivar African Golden has not been observed under
all possible environmental conditions. The phenotype may
vary somewhat with variations in environment such as
temperature, daylength and light intensity, without,
however, any variance 1 genotype.

The following observations, measurements and compari-
sons describe plants grown in Hinnerup, Denmark, under
commercial practice 1n a glass-covered greenhouse.

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

1. Numerous and large golden yellow flowers.
2. Dark green serrated and tri-parted leaves.
3. Good postproduction longevity.

The new Kalanchoe 1s most similar to the male parent, the
unnamed selection of Kalanchoe laciniata. The new Kalan-
choe differs from plants of the unnamed selection of Kal-
anchoe laciniata 1n lower color, thickness of the leaves and
healthier lower foliage.
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2
BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new Kalanchoe, showing the
colors as true as 1t 1s reasonably possible to obtain 1n colored
reproductions of this type. The photographs were taken
under diffuse natural light conditions on an overcast day
with electronic flash at approximately noon in Hinnerup,
Denmark.

The photograph on the first sheet comprises a side per-
spective view of a typical potted plant of ‘ African Golden’.

The photograph at the top of the second sheet comprises
a top perspective view of a typical potted plant of ‘African
Golden’ showing the flowers and foliage.

The photograph at the bottom of the second sheet 1s a
close-up view of the following (from left to right): side
perspective view of a typical flowering cyme; top perspec-
tive view of a typical flowering cyme; and immature (top)
and fully expanded leaves (bottom). Flower and foliage
colors 1n the photographs may appear different from the
actual colors due to light reflectance.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart except where
general terms of ordinary dictionary significance are used.

Botanical classification: Kalanchoe hybrida cultivar African
Golden.
Parentage:
Male or pollen pareni.—Unnamed selection of Kalan-
choe laciniata.
Female or seed parent.—Kalanchoe blossfeldiana cul-
tivar Anita (not patented).
Propagation:
Type cutting.—Terminal cuttings.
Time fto initiate roots.—About 14 days.
Rooting habit.—Numerous, fine, fibrous, and well-
branched.

Plant description:

Form.—Upright and tall; plant shape 1s columnar or
triangular. Actual plant shape will depend on
whether or not plants are pinched (apical terminals
removed). Medium internodes, long and upright
flowering stems. Appropriate for 13-cm containers
with one cutting per container.

Branching habit.—Freely branching. Pinching
(removal of terminal apex) 1s recommended during
winter production to promote branching.
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Plant height at flowering.—About 38 cm.

Plant diameter at flowering.—About 35 cm.

Foliage description.—Leaves simple, opposite, gener-
ally symmetrical, tri-parted. Size: Leal size 1s
reduced after floral induction. Vegetative plants:
Length: About 20 cm. Width: About 15 cm. Repro-
ductive plants: Length: About 8 cm. Width: About 4
cm. Shape: Roughly hastate. Apex: Obtuse. Base:
Cuneate. Margin: Serrated. Texture: Leathery,
glabrous, and succulent. Color: Young foliage upper
side: 147A. Young foliage under side: 147B. Mature

foliage upper side: 147A. Mature foliage under side:
1478B.

Flower description:

Flower type and habit.—Single flowers arranged in
compound dichasial cymes. The main inflorescence
1s branched into one primary and two to four minor
cymes during development. Freely tlowering. Flow-
ers persistent.

Natural flowering season.—Late autumn/winter/early
spring; flower initiation and development can be
induced under short day/long night conditions.

Inflorescences borne.—Above foliage, arising from
leaf axils.

4

Flower opening.—First flower open 1s the terminal
flower at the main axis and 1s followed by the
opening of the terminal flowers of the side branches
of the inflorescence. About 1.5 weeks after the first
flower has opened, 50% of the remaining flowers are
open.

Flower diameter—About 2.1 cm.

Quantity.—On unpinched plants, at least 150 flowers
per plant.

Flower buds.—Shape: Narrowly oblong. Length:
About 1.8 cm. Width: About 4 mm. Color: 24A.

Petals.—Quantity: Four fused at base to form bell-
shaped corolla. Length: About 9 mm. Shape: Round
obovate. Apex: Cuspidate. Margin: Entire. Texture:
Glabrous, smooth and satiny. Color: Mature, upper
side: 23A. Mature, under side: 19A.

Reproductive organs.—Stamens: Stamen number:
Eight. Anther shape: Slightly oblong. Filament color:
Yellow green. Pollen color: Yellow orange. Pistils:
Pistil number: Four. Style color: White. Stigma
shape: Round. Ovaries: Hypogenous and four-celled.
Ovary size: 6 mm by 2 mm. Ovary color: Light
green.

Disease resistance: Resistance to known Kalanchoe diseases
has not been observed to date under commercial practice.

Seed production: Seed production has not been observed.

Time to flower.—In the summer with 20° C. growing
temperatures, about 14.5 weeks of short day/long
night conditions are required to produce flowering
plants. During the winter with supplemental lighting
and 20° C. growing temperatures, about 16.5 weeks
of short day/long night conditions are required to
produce flowering plants. Time to flower 1s primarily
dependent upon temperature and light intensity. S T T

It 1s claimed:
1. A new and distinct cultivar of Kalanchoe plant named
‘African Golden’, as 1llustrated and described.



4
[ I*b*l
Y

o -
?l?l"
HH"HH'?I
M_ A ]
=T
Fr b ko
L RE N NE I ot okl N0 N0 N N NENE NE T NN N N I
a =T e

a
*
&

-
Hil'
N
A A
AN A
A
=TT

A
i
Ml

EY
Al

FY

2l
2
o

)
i

o e N N N N e )

i
2
2

-]
e
oA
N
2
"

i)
»

r.xxxxx.x.xx.xn. o
F A O O
B o o o e W
Y
g PO
B o o e e R A A e e
- o
A A A A e
A A A T A o

LY A i X
i e
K AP A A e g

W .rxrxrxxxrxrxrrrxxnnanaa: i w

o i
Ao

q..k xxxxv.xxaxxav..v.v.v.v.rrv. i e Lo
; o e
o e e

i A

am rxrrrrxxxxraaa:nrrrvrvrv >
.rrx.rxv_r..rnr.. y y ..xrxxx
x.

ool
]
-

e

o

X_I
unxxrxxr.nxnnnxnxxn.nan b

;||l
£

2 pr g rrrrrxrrrrr

CLE '

Plant 11,366

)
A PP X
FORE A
I
PP M,

LM,

e
T e

] HH

H HHH
x HHH
] Hu..!
HHH
HHH

A

HHHH
HFHHHH
E
H”HHHH
HHHHHH
E

A
L

Yelety :?5':"

-
.
Al
H
N
Al

"t
X
E
FFHKFKHFHFHHHHHHHII
PH:H:HHHH
]
=
|
=
E
Hxﬂ
A
HHHH
N
xx:u
H

o

k HHHHHHHH
.HH”HHHHHH
HPHHHHHHHH
HHHHHHHH
A M MM K
HH

F
B

E N N

M o Mo
Y
Je o e o e A A A N M N M M A
o
M
HHHHHHHHHHHH
Al

xv

| % dr dr dr &2 a4 4k ko
N
_Hv. .-.l..-.l..-.l..-.l-l.-. i &% ._..

.t.inr
i
)
i)
)
)

M

HHHPF‘HH
HHHH
N

l!ll!
|
HHHHHEHHH
?ﬂx?d?d?!
E
M
N

X,
.
.
x,
H
H
X,
.
.
A
.

A KA
HHFHPHFHHHH

M
i N

.
H”HHH”H”HHH” ”HHFHP
ol i A
P”FHF”PHH”F”HHHHHHP Y
PH’.HFHHH’.HHHHHHHHHPH’.
Ll i
L P M A MMM NN
o

Y
E o N

HPHHPHHHHHHH
PFHHFHPHFHHHPHHHHHHHFH H

o
.
]
.
o,
x
.
.
]
.
o,
x
s
.
]
.
o,
]
x
Y
]
]
x
]
s
]
i

x,
o,
.
]
o,
.
]
.
-
]
o
.
o
o,

e iy i iy i i i )
E

i)

]
.
.
-
H
un ]
o
F
s
X

Sheet 1 of 2

A
.
A

F"F'F'F'F'PPPPHPHP:FPHHHHHHHHPHHH

Il'il'FFHFHFFFH"FHHHHHHHHHHHH

.
E
o,
k.
E
k.,
k]
E, ]

- xwx
X AN
errux
XA A
i
XA
i
AN
; . A A A
arxuxuxnanxxv:v.xannxrr.rr e R s

i F - e " ! ! ! ! !
"ﬁnu WL AN NN o L PR R AR, . : : . e P e R e e rrurur” X
et tatatatetate! * M . . A A A ; .

2o A P J Lo - r / ;! ;! - / / ;! / A o J r o ra oo ool A o J J .. " o
oy J , , A : i . J J . . J L - J A e J oy x

Y

LA

Y
AN

Y

]

]

J !

"o
rrrururururuuxrurrxxruxr
AR A AN NN K
L

A
Ll
e

b i)
Mg
¥

N
!x?l‘?d
!i'd:.!.?"x
X .'H_HF'

" a2 2 a2 2 & a haaaaaad ks
" . a h a koA
a b mom oa &

L |
H"i!x
|
oM

s i

L,
.
|
Y

S e
o
n....v_..._xrnxn...rr__
r

=
v_ug_
M

>,

-]
L
L
o
M

e
x ,_.xu..-

|
FY
Y
Y
Ml
H

i
T
Fl

i
A

N
e
o
L
,-

S N

A,

PN M N MO N PN MM N M N M N NN N
oA M NN

iy ; ALK K
o FFHFPHH u..HHF”.!Hr.”F”P”.r.HH“FHr.”r.“H”H“P”F“FHH”PHHHH“HHHHHHHHF
..-.. FFPFFPFFHFFPHFHF o RN NN NN

F ] X E X

rxrxrnrrxuxxuunnxxxxxn H
- &

)

A

1'!:.'--:I-!
o
»
::::-

L
L
)
'I'
X
o
"
e
X
E
o
X
™ ;
X
X
L

M

A
LM
]

i
a.'-r:.'-\!
e
AL
X
i
XN

LA

i

u.. HHH Hﬂxﬂxﬂlﬂlﬂﬂﬂlﬂﬂ EXKEN

FY
H

L B de U b b b 0 i i

HH & dr k2 b bk h ki ik

x X xox e e m e R N

M N X X E RN W i bk b oa - b & & b b ko
- I I N A

X

¥
[
§
u
[
r
u
[
L}
[
L}
r
[
*
L}
r
L}

Apr. 25, 2000

o
; i
A A P L R R

; .xxr.rnxaxxx =

=
S
. H"H"HHH"HII x

>

)

L
|

-ii....u_.v

" & & & & & & & &2 &2 am

>
)
|

HHH .r.r.r.._n.._n.._i.r.-_|1
H = R A
r. F

.!x?'!?l?d
FE
X
i

iy
|
E:MH!H"H!H AR
L
L

.

HF! 'H!F!HF! >,
J Hx xﬂxﬁxﬂx

HH xﬂxﬂxﬂ |

. E |

JE H'F!
e
o

i
: _x...rrv.rx.rxr

?HH

]

U.S. Patent

K I KK X IHIHIHIHIHlﬂlﬂlﬂlllllllllllllllll
HHHIHHHIHHHIHIHIHIHIHIIIHIIIIIIIHIIIHIIII L
RN XX XXX REXXNRXRENRERRHNEH®RTHE
HHHHHHHHHHHHHHHHHHHHHHHHII
H XX XELXEXERSENEMLLEXLEELEEELIRELRERIRKTRKTH
XXX XX XXXENXERXERZEXXXEXXN
A M N KRN R NEREENEEEXEEERX
A EXNXLEXEXERXEXMNLLELX
M N A A EE N KRN
XXEXEXELEXEXERXEERESXESLXX
. o M M KKK E K XN M KN KK
x XX XEXEMNENXEXXEXXXX
EE
. MM XEEXENKENENRENELNX
] E
] EXEXEXEEEREEREZEXESX X
L
x MR KR E N TR TR
A M M E N RN R NN N
o, AAXLEEXELEEXLERXSEX
oA A AN TN NN N A
x. KRN EMENEEEN XX
E N
] RN NN KN KX XX
E N

. N N
E
- HEXENXEXEREEREEEEXEX
Y
] M KN N XX N
EE
L_ X A AEMXEXELEELERELELELRE
E
A . HHHHHHHH’.HHHHHHHHHHHHHHHHH e

P,
)

]
A i i i )

L
N
N
]
.
A
]
.
R
N
A HHHFPH
g v.?l??r.ﬂ???ﬂ???!

L A W M NN N
F v. FPIFHFIPIFHFFHHFPFHPHUHFFHIFPFHPHFHFHU.IFH u..#u..v.r.v. H

¥
i

R

E )

X

m sk m b kA kb koM od dodod d koA
a b a b & b b b b bd b ki
2 2 h a2 a b h b k2 A kbl ii

oo
o &
e e e

AR NN KX TR N XK
HHHﬂﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂﬂﬂﬂ j
HHHHHHHHHHHHH
H

s
Mo M MM MMM NN N R M
HHPHHHHHHHHH
N
HFHHHHHHHHHHHHHHHHHHHH

H
o
X
E
-
A
H
Al
X
Ml
-

x"x”x”xux”x“x“x“ﬁx“ .
HHHHHHHHHHH .
HHHHHHHHHHHHHHHHHH )
k. ] HHHHHHHFHRHHHHHHHH -
oA M N MM NN
[ M MK M KK K
H HFHHHFHHHPHHHFHH -
E i FPHHPPHHHHHHHH -
K HPH”HHH”F”H”HH
N
N HFH”H”H”H”HH -
B PFHPPFHFFP
N
A i

e

FHH

PH”F“H”H”.
HHHFHHHH
A
MMM
N
E i

L
i
E
o ata

e d
]

]
)
rrrrrrurrrr!‘rrururu
Foi i
:n-:n-xx’:u
p

H
H
k.
k]
X,
]
k]
H
]
k]

HH
i
L
]
g
Lo
]
iy
Lo
N
N

)
)

E
E
E
X

e
e

B M P N R
e

B e o

L M M DD e

“
r-r-rr-r-rrrnx

E
H
E

i)

A

e
e
!

-
a
E
a

Y
i
)
i
o

i

o e
)

i
xux.
iy

o)
"2l

k. HH.HP
iy
HH

FHHFHF
R
o
E k]
H

)
)

-
L

HHu..”!“un”u..Hu..”.u..H.:.”.u..”u..“u..Hu..”u..Hu..”u..”u..”.u..”u..“u..“u..”.?”P“F”?“PHF”?”F”FH?”PHFU HHHFHH?FP j
o Hu..r.u..ﬂu..u_u..Hu..Fu..Hu..Fu..Hu..r.u..Hu..PFHPFFPFFPHFFFFPFFHFFPFFP i

E A
]

"
p-
)

E i g
.
X
x

PF”’.”HHHH”HH
E
g

ki
;il
FY
Fol

X,
g i
-

A
E
x X

E gy
oM
X X

L
N
HHH
Al
o
M_A
A
X

W,
L 2
L ]
»
*

i
x
4-:-

LU S Sl St e

P

.........H... H.q
Ea bl

PN
....

LR

)
X
E )

FY

F)

LN

)
x"s

N A o

)

i
EE
Ll
X ¥
ot}
L
N
E)

Ea )

P

)

i
I & i i
ey e

)

X X
Eal s
Jr:a-lr

X X
k)
x
[aF s

i
X K EK

¥
)
Ll
R KR K g XY
Ealy
Fy
x
Eals
x

™
Ca
i iy
s
o
Pt
> i
i

Koy
EN)
X ¥
Xy
XX

i
L N

ok

X
™
i
i

Pl
¥

Fa

o
X

e
i

L
s
[
L e

i
N N N ]

L N e )

L}
L
L}
X
L
X
X
)
L

o

S MM N )

L
X

r



e ..._.._..-L-_"n.....r.ri .u.t....................r.r....__

. . s * Mo d i dp a0

. . . ; P e S S T S i S ey

. s .-.l.r.-.t.r....r.._...................l......t.r.v.__
: # i

L N

e s a

i ) J.—_-_t....-”.r....................r.........

) . . . . ok ok od bk

RN L NEN A

. . . . | Sl S S e S Sy

. . . ok ke kA A

. . W dr dr de e ki A d

P . . L [ S S it

. . . L . . . ) PRI M MR N N R

"anlel - "x . . . . .-_l.........._.._.._iiiii Wk B e e dr o dede

. . .o . . ad i AL R N NN

2T e ae ar w s P el el g

[ e S S s K .__.-".r.r.._..r.....__

A e e e M RN N A A
X

o
[

A wa  r ae  Ci e LA
T A T

oY, ...._-.._.-.._.4._1”&”...”...”...”...............”..

B g b ke ddrd de

- : I e N N LN

.-.ninn innl.__n.-n.r.-.r.r.r.v.r.r.....r.r...._...._...................... .-.I...”...v.-.l.-._-.}.....-.....-. .__..-. ......_

..

™
2w r )
...a.mtt"....q.r.___.q
_k_-_-..-
e a Tt

-

R -THHH”HHHHH”H”HHHH11............
P T T T T T T T TR o,y oy o
B L I T I RN IO o 3 o 2 .

. . . . - - L A A A A N M A

. ]

x

',

1

X

W

]

F e e e ok

.

Plant 11,366

[
- & & & & & =

= = - . s & & & & &
NN ~
e e s s s s e A s A

.rt.....-...r......_......_.-...r.r.._.r.__.r.__ .-..
A T o
LN

K ......_.._...._..-. .._..._......._......._..__ a N .r.r.v.....r.._................._..r.......t.r.r.r.r.r.- N a N .r.__ ..1.__ a .r.._ .r.._ .r.._ N . .r.v.r.....r

i e N

e e T T e e S N e

L N N T N

P iy i i it e ety ta
e ; *
i dr i e A e de e Iy -

L)
KN

.._.r.r.._..r.r.r.r.._.....t.r.r.....t......_l... A - " .
1._1.._...1.._.._1..1._1..1._1.._.._1.._..... I ! P.-_ ..._._HHF u_..?.u. . xﬂ -
ey e de e i 2 A T

q........r.r.t.....r.....t.....t.r.r & & i dr et i

[)
*
[
&
*

AN I NN
NN N )
N N N )
NN )
XN K N K NN
P )

Sheet 2 of 2

1.T.:..TH.T.:..T.T.T.T.TH.:..:..:.I..T.:..T&..T.T.TH.T.:..TH.T&..T”#.&. L] .
q.,_.H._,..__.._,.H.rH.rHtktnkntntntnt...#n.rr.rntk#” “.__.“ ...“ "
”......t..........qtk.......r.r.q.......r.r.......r...kt.q o a N ol
N Y X il L RC A i
N N N AN N N N
e e ey g e W iyt dr iy iy ke
N NN N N L NN NN N = *
o e ) W W a ke d e e el i ik i
oA e ey e i iy ! s B WA a i R e Ll
e e U ) ; - . . - . B A a & de &k d ke bk ki ko ke *
N N N a al - Wk e ik e d i L)
ar ey g e Ly e ey e gy R B . ; a iy il e e e e e e W L)
N N N N N 1 LT . AAAE L L L L E e b E R )
dr iy e Ay ey ey ap ey e e e e U ke . Y L0 0 SC A i "
oA o dp ey iy e ey g iyl X ! X L T L)
Ik e e ey i by ke e d e e + & dr & e e el e ke ok ke & & &k
s I L e e LaCaE
ar ey ey e T e ke iy A A ey e e e e LGl
N T N N N N L A N L
e Uy e e e e ap d p dp g e ey i) W dr dr e dp 0 e e e ke e )y i dr i e
Podr ey e ap e iy L e T Ll N
e . . - - - - . dp e eyl e e ke e M e et
rodr e e ap iy e e ke iy ar . 3 J L s e e k)
e M el e e e . L. L. L. L. . ; ; W dp dr e ey ey e e e e e o e A
rodr e e e iy ke eyl ek e L . L A N ol k)
o N M . W e e e dp e i e ik e i A e d i e
Py iy il iy e i ey e e e iy - . . . . ; L e e N e e Ll alal ay
g s . - L . . . . . N g e & dr &k ko ke
N e M ] . ; L N Ll ok )
ey gy iy ey e ey i e L. B . . . . iy dp e e iy e e e e e e e e 0 e e
P e e e e e e e e e e e e e e e el e e e e . L . . . AR R AR ey e e e e i A A A LA
rox i oy iy Eals ek B . B . iy iy i e e e e e e e b e -
E W a ol ) ; X . . . - . ; W e dp e e e b d ke e e e ke b M MM W K i
P ™ F'y ; P | . - .. . . . ; dp dp dp dp M dp A dp dr dp de de dr Op dr B O A b O 0 i
ardp w N R I . . . . . . drodp dp Jp Jp dp Jp Jp dr e dr Jr O Jr 0k & b k& & & O
q.._.._...._.u.”u_ SR I L - - - ¢ , dp dp dp de B b b dr b e Jp b e b bk b A b & & M ll.l.r.l.._......._.........-......_..-..-.....-_
r i 1 e e e e e e e e . . . . dr dp dp e dp i O
o . - .. . - - N B b odc & b Jr o i
o . LA N A g A M)
roa .._. Rl k)

F ] F R N I N O RN R R RN R O DI I B R R R R ) o
r LA N

....._..
.-..-_.-_.-..-..-..-..-................................r.r....r.r.r.r.r.r.r.r.-.__.__.._.__.__.._.__.__ .r
-, l...l.l.l.l.l....Tl..l.l..Tl..Tl..l.l-.:.l.b-l..'b-.'l..f.'.'l-.'...b-.'.'b-.'....f.'.'.'.r.T.r.T.r.T.r.T.r.T.r.T.r.'.r.r.r.r.r.' L N

.__..__.....................r............

T

£ ey
Xk *
roar e E N

I N )

o o T

X
X
i
)
X
i

p .
L N R
q.rH....H.rH.rH.rH...H....H...H.r} L
T T e o o o o T o e
Fod e o O e dr o L]
.r.r._...._..r .._......r......_..... .r......_......._..... || IHII
q.r.r.r.r.r.........r.r._...-_

P

r -
l-."._.”.r.r.r....r......H...“....“...
L

i X

E I I e .T.T.T 4
1.T.'..TH.T.'..T”.TE..T .r”.-.-
1.T.:..T .T.:..T .T.'..T.:..T .T.

[
E

RS e
- .. . - - .. - . Jo & dp dp e dp e e O oy

- e ww "-...aq.._.hq AL NN NN N NN
o e e e e e e

e e e e i e i i ey

e s s sl
e a N a a  aa  a

»
F3
»
X

dr o dp dr iy A dpdp p e e ar
3 dr dp dp dp d dp e dp dr dp de e de de de dr dr dr dr O de 0r 0 dp

S iy e dp dp e de e g b dp b U de dp b b b dr M b dp oo
L REE M LN T M R .r.r.r.r.r.r.r.....r.....r.r.r.....r.r.r.....r.r.r.r.r.....r......_.l .-..4.-.
_-_.-..r............._.......................................... e e e e e e e X Ca )

[y
-
L)
a a

& ar L)
iy de R e A
L M M NN

.___ 4._...___.4.__..___
I ﬁﬁ I.”.”*“.H.”I.”.n:.
i e R e A AL R A A A M)
) o B A MM R A AL N

PR MM NN N

A N M N A A

N e AL A M

at iy e dp AR
T

Ea)

ir i

T
Cal)
4___.

Apr. 25, 2000

»
B
L
»

5
5

R N e S N N )

*

*atyt

»
* % b ¥
L

X
'
4,
&
X
-I"i*t ]
)
L

D » WL

[3
5

L IE I RE R
»
#‘II#

X
)
»
FY
& &

Ak kA A A AN

¥

L)

u
.
N
X
*x
»
Y

¥
FY

u?
]
N
EY
o
X
»
»
o
LN
N

i
X &

x
)

)
L)
X % X
N

QN I e QN R I QN )

X
L)

|
L
o
i

X
L

~_A
¥

.1

F3
¥
L
F)
»
F

i

)
i
F

i
]
]

.
.
x
Ll

Tt :4:;:4"
L)

i
X

. “.__.“.4”4.__.
Ll
RN N M

¥

F)

_..H.__.H...

Ca)
P

LN

o]
¥
T
A A
>
o
o
Fy
P
EY
XX
-

-]
>

L
&
¥
&
*

R )
»-

L
NN

)
x

»
L ]

& ur

&
L]

Pl
T
N ]
e
N N A
F F
. "t"trtutu...r.qu.q”...”k”.q P
LN oy
P A
o e g e
» .-.l_..__.lu.-uﬂ-........r..........._.................._....
A
.tiiﬁli#k.qb;&#t#i#&#&#...*&##

a»
o

»
F3

¥
F3
l‘l}l‘l‘#l‘l‘l‘l‘l‘ll‘#ll!

»
.

T
E)
)
P
)

E )
Fy
Iy

F

i

x
Eal
X
IR
r

Tty

A
.
]
. Par
nax”x”x..
rx o)

- F ¥+ F

F
F

Y

[
[

F3
ar

r
L
i
r
i
i
X
X
¥
P
Ea)
¥

EaNE N

Wy

N N )
i
-

T
K

*
i
F
)
E

Y
¥
X
F

L)

EES
¥
X K
i
i
-

¥

XA

o

F

IS
i
Fy
¥
i
Fy
IS
i

F
¥
N M B N

St .r.r.....r.....r.-..........................r..”

b owoaomoa sk kdk ok b
r & = = =

EEal o
s
e e T e
L

S |n".r.......rt.r.r.......r...4........................... ¥ i e

W e Ay N e i b

......-“_-..._....r.......r.__................

EE o et o ol ol

Ol el

BT W A B Rk &k ke ke ke

e

R b bk ke k ke kA k)

¥

Ea
i
i
iy
X
el

X
i
o

Ea
¥ X KX
o o

X
X
XX
JrJrJrJr:l'
AE R R Uy
P RN A N e
A o M

L
)

¥

P )
X

t.._.__.q...t#...#.___t#.q...##....q.q...
.-_ .r.r.r.r.....r.-...r.....r........
“..h___-t_l"._rtwtttt......kt.........h.......rt.._..............__.
va i el e e
e e
i.il.lll..r.r.r.r.....rl.........
» e e
- i e i i
¥ ._._|.q|“. P e
......._r.r....r.._.............r.._.....q..........._..r...
._..r.r....r.......q......

¥ ok ko
™
EaEE )
e Ty
X K
o

)

X X X ¥k
¥
¥
X

ok
¥
F3
Fy
¥
F3
Fy

N e
i e e e e i e

A e e il
e e dr i byl U e dr d i i
#?.r....r...............#.........
[

L
™
i
X
M
)
*
M
i
s
Jr:l':lr
P )
L
4-:4-:4-
&+ FEF N F NN

¥

i
I A L L o

e Ferr r e e - r r rr . ok T e T e L
111111.111.111.11111.1.111111-\.'“Il.l.-_.rl.1.r.l_.rl.....rl}..._b }l}.l.b.}.}.}.}.l.....l.}.
e o N L T o sl

.11...11.......1..1.1.11.1..1-11.1 -.-._l."..-.u.__.....r.ﬂr.....__.W.r.“...r.“...._..“...-.ﬂ_.-...a..r....._...l._...._.....r......_..“...r.“..h-..__

[
& i

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

