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(57) ABSTRACT

A new and distinct cultivar of geranium plant named ‘Fis-
rocky Dark Red’, as described and illustrated, and particu-
larly characterized by the combined features of bright red
semi-double flowers; large 1nflorescence; dark green,
slightly zoned foliage; moderately vigorous growth; and
medium-early flowering response.
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BACKGROUND OF THE INVENTION

The present invention comprises a new and distinct cul-
fivar of geranium plant, botanically known as Pelargonium

zonale, and heremafter referred to by the cultivar name
‘Fisrocky Dark Red’.

‘Fisrocky Dark Red’ 1s a product of a planned breeding
program which had the objective of creating new geranium
varieties having dark-green foliage in combination with red
flower color.

‘Fisrocky Dark Red’ was originated from a hybridization
made by the inventor, Angelika Utecht, 1n a controlled
breeding program in Galdar, Gran Canaria, Spain, in 1993.
The female parent was a hybrid seedling, designated no.
147777/2, having bright red, single tlowers, dark-green foliage,
and weak growth. The female parent was originally derived
from crosses between older commercial varieties, ‘Osna’
with ‘Yours Truly’, and ‘Gartendirektor Ries” with ‘Bolero’
(U.S. Plant Pat. No. 5,939). The male parent of ‘Fisrocky
Dark Red’ was the variety ‘Fissamba’ (U.S. Plant Pat. No.
10,364), which was characterized by bright-red, compact,
round 1nflorescence, medium-green foliage with distinct
zonation and relatively compact plant habat.

‘Fisrocky Dark Red’ was selected as one flowering plant
within the progeny of the stated cross by the inventor,
Angelika Utecht, 1n 1994 in a controlled environment in
Galder, Gran Canaria, Spain.

The first act of asexual reproduction of ‘Fisrocky Dark
Red’ was accomplished when vegetative cuttings were taken
from the initial selection in autumn 1994 1n a controlled
environment 1n Galdar, Gran Canaria, Spain by Angelika

Utecht. Horticultural examination of plants grown from
these cuttings, mnitiated in May 1995 1n Hillscheid, Federal
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Republic of Germany, and continuing thereafter, has dem-
onstrated that the combination of characteristics as herein
disclosed for ‘Fisrocky Dark Red’ are firmly fixed and are
retained through successive generations of asexual repro-
duction.

BRIEF DESCRIPTION OF THE INVENTION

The following traits have been repeatedly observed and
are determined to be basic characteristics of ‘Fisrocky Dark
Red’, which 1n combination distinguish this geranium as a
new and distinct cultivar:

1. Intense red, semi-double flowers;

2. Relatively large, semi-spherically shaped umbels and
dark-red peduncles;

3. Dark-green foliage with slight zonation;
4. Vigorous growth and moderately tall plant habait; and

5. Medium flowering response.

‘Fisrocky Dark Red’ has not been observed under all
possible environmental conditions. The phenotype of the
new cultivar may vary significantly with variations 1n envi-
ronment such as temperature, light intensity and daylength
without any change in the genotype of the plant. The
following observations, measurements, and comparisons
describe plants grown in Hillscheid, Germany, and in
Langley, British Columbia, Canada, under greenhouse con-
ditions which approximate those generally used 1n commer-
cial practice.

Of the many commercial cultivars known to the present
inventor, the most similar in comparison to ‘Fisrocky Dark

Red’ are the paternal variety ‘Fissamba® and the variety
‘“Tango’ (U.S. Plant Pat. No. 5,933).
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In comparison of ‘Fissamba’, ‘Fisrocky Dark Red’ has
flowers of similar color and shape but larger inflorescence.
‘Fisrocky Dark Red’ has dark-red peduncles, whereas ‘Fis-
samba’ has green to light red peduncles. Furthermore, ‘Fis-
rocky Dark Red” has dark-green foliage, larger leaves, and
orows more vigorously than ‘Fissamba’.

In comparison to ‘Tango’, ‘Fisrocky Dark Red’ has
peduncles that are dark-red colored and 25-30% shorter than
the peduncles of ‘Tango’, which are mainly green. The
umbels of ‘Tango’ are borne higher above the foliage.
Furthermore, foliage of ‘Fisrocky Dark Red’ is slightly
darker-green with more distinct zonation, and flowering
begins somewhat earlier than ‘Tango’.

BRIEF DESCRIPTION OF THE DRAWING

The accompanying photographic drawing shows typical

flower and foliage characteristics of ‘Fisrocky Dark Red’
with colors being as true as possible will illustrations of this

type.
DETAILED BOTANICAL DESCRIPTION

The measurements were taken i1n Langley, British
Columbia, Canada, on May 26, 1998, 10 weeks after plant-
ing of rooted cuttings into 15-cm pots. The plants had not
been pinched. In the following description, color references
are made to The Royal Horticultural Society Colour Chart
(R.H.S.). The color values were determined indoors from
flowers developed 1n a greenhouse 1 May 1998 1n
Hillscheid, Germany.

Classification:

Botanical.—A hybrid of the species Pelargonium zon-
ale L’ Herit.

Commercial.—/onal geranium, cv. ‘Fisrocky Dark
Red’.

Intlorescence:

Umbel.—Shape: Large, flat and semi-spherical. Aver-
age diameter: 119 mm. Average depth: 65 mm.
Peduncle length: 128 mm, often with a ‘knot’ or
‘jomnt’ near the base. Peduncle color: Light to dark-
red, approximately RHS 183 A or lighter. Peduncle
texture: Normally thick/strong, appears slightly
rough or velvety due to the short pubescence. Pedicel
length: 30 mm. Pedicel color: Light to dark-red,
approximately RHS 178 A. Number of flowers per
umbel: More than 30. Lastingness of the individual
umbel: Large, wide and consisting of many indi-
vidual flowers that open one by one so the umbel
lasts longer than the average zonal variety, lasting
approximately 18 days 1n greenhouse conditions in
spring at a temperature of 18° C.

Corolla.—Average diameter: 46 mm. Form: Semi-
double. Shape: Round, flat and cup-shaped. Number

4

of petals: 7-9. Number of petaloids: 1-3. Color
(general tonality from a distance of three meters):
Intense red. Color of upper petals: RHS 43 A.
Markings of upper petals: Short veins at the base;
hardly visible; slightly darker-red, RHS 45 A, than
the main color of the petal. Color of lower petals:
RHS 46 B. Color of lower surface of petals: RHS 43
A-B. Color of sepals: Basal part 1s dark-red, RHS
185 A or lighter, tips are green RHS 143 A. Number
of sepals: 5. Texture of sepals: Smooth at the tips

with slight, very short pubescence 1n the middle part.
Bud (just before petals unfold).— Shape: Broad and

elliptical. Color (sepals): Mainly green, RHS 143
B—144 A, the base 1s dark-red. Color (petals): Bright
red, RHS 45 B. Length: Approximately 20 mm.
Width: Approximately 13 mm.

Reproductive organs.—Androecium: 5-7 fertile
anthers, white to light-pink filaments, yellow-orange
pollen. Gynoecium: 5-6-lobed stigma, dark-red
stigma and style, RHS 46 A. Fertility/seed set:
Occasionally, few seeds are developed.

Spring flowering response period.—In Hillscheid,
Germany, 1n 1998, plants had on average 0.7 flowers
opened 12 weeks after planting of unrooted cuttings.

Outdoor flower production.—Medium.

Blooming habit.—Continuous flowering from about
May to mid-September; after which flowering may
be poor depending on general conditions and light
intensity. There 1s no noticeable fragrance apart from
the slightly aromatic scent that can be noticed when
flowers are crushed.

Lastingness of the individual bloom.—Approximately 9
days 1n greenhouse conditions 1n spring at a tem-
perature of 18° C.

Durability.—Good shatter resistance, relatively good
rain resistance.

Plant:

Foliage.—¥orm: Kidney-shaped, with an open base.
Margin: Bicrenated, somewhat wavy. Size of leaf: 92
mm. Texture: Slightly velvety and dull (not glossy).
Color of upper surface: Dark-green, approximately
RHS 137 B. Color of lower surface: RHS 137 C.
Color of zonation: Brown, approximately RHS 166
A; distinctness is 3 (in the range from 1="no zona-
tion” to 9="“very strong”). Tolerance of botrytis:
Average.

General appearance and form.—nternode length: 15
mm. Branching pattern: 5.9 naturally-occurring
branches. Size of foliage: 16.1 cm high and 31.1 cm
in diameter.

I claim:
1. A new and distinct cultivar of geranium plant named
‘Fisrocky Dark Red’, as described and 1llustrated.

x e = x e



N N N N N I NN I NN

o P I R N I S e R ) F . I T T T T
2 a"__."..“a"..“.."n"n"..“a“__."n"n"..".."n"n".."n"l".."a".."n"n"__.".."n"n"a"a"lna"a"lan"a"l"a" n__."n"al H.4“.__.“.4H.4”.._.H.qH.._.”.__.”.._.H.._.H...”.._.H...H...H.qH...H...H...H.r....rH.r....rr.r....rh..r.._.r.._.r.._.._.__.r.._.__.r.__.__-“.._ . . LT
KX ERE R EEEEE R EE R E LR EEEEEEE R E R EEREEREREREERER LR g LT T ot
RERERZIRER TEERRERREXTEEERERERERER EEERER EREEEREERR A e '
EEREREREREREREERRREREREREREREERREEREEEREREEREEEREREREREERER E X L i i
EE IR XREREREXRRER ZRER Z XX EE IR EEERERREREER TEEERRER L N N A e
D ERE R EREREREREREREREREREREREREREEREREEREREREREREREERERRRERRRERR e L N N N ]
RERERRREREREREXETXXIREXIREXAEEREREXERIRER TEERERERR WA e i e i e e e e e e e e e e e ke ak
KX EREREEREREERREREREREEREREEREEREEERERRERRERERRREER R ER L A
e E R R R T EE E X R EE TR X E EE R R EE R E EE R REEREEEXEEEEER R L) e o e sl g
EEREEREREREREREERRERERERREREREREERRERERREER T EREERREERRERERREER R RER L N
RER XRER XEERRERRERERERERERREER XRER R EREEEEREERERERER R K LR OO Sl N
EREREREREXTREREREERREREREREEREREERREERE X EREERERRREERREERRERRRER L el sl el )
RREXR XREERXIRE IR ZERRE TERREXIRERERREEREREREEREEREERERRERR AN
KX EE R EE R EE R E R EE R EE R EEEEEEEEEEREEREERREEERRER KR LR e
RERRERREREREERRXTEXIRERERERXTERRERRERR IREXEEEREEERRRERERTRE L o N aa;
EEREEREREREREREERREREREREREREREERREERREERREERREEREERERERRE ER KRR W R o i e e
EREXRXEXRERREERRXXIRE IR IR IRERRE IEERRRE AR EEREERERERRERE R K L N
EREREERERREREZIERREREREREREXLEEREREEXIREER T ERREERRERRERERRERERRRR EC el sl el o
7 REXRXIRERE TR ITEREZTIRXEXRERERRERERRERRERERREREEERRREER R R E R K L L W AN N -
KX EEREEREERREEREREEREREERREEREEREERERERERERERERREERERR WA i
ERXERXAIREAEERER IR IR AR AR XEERERXEREERERERERERERE R W »
EEREERREREREREERRERERRERE X ERRERERREEREEEREREERERERREERERR LR W)
RERRERER XERRERERREEREXERRERRERERRERER xR XARERERERERERRE R K [}
EREREREEXREKREEREREREREREEREREEEREEREREERREERERREREREREERRERERRERRER
I EXRREEXREEXEIRER XX XERREEEEERXIRREERRREREREEER E R L) e
KR X ERE R EE R E X X R EE R EE R EE R EE R ERREEREREERRERERERRERR
3 RERRERERZEREXTRREXXTERRERREXAERXIREREREX TR AEEEERERERRE
EEREEREREREREREERREREREREREREREERRERERREERREERREERREERREREER ER R RER
ERERE IR IRIEXIRREREAIRIN ARZIREXAE AR XRERAERERREREEEEER E R
ERE R ERERREERERRERERERERERERE XX XEREREEREERREEREREER R ERREERRER
RERREREERETITREZIIRRERRIERREERERRERRERERERERERERERER EE R R K
EERXEEREREEEREERREREREREEEREERREEER ER R ER R ER R ERERREERRERER
IR ERREXZIRERIER XREAR IR ZXZTAEXZIEEIEXEZIER AEEERREERE ERER
2 EEREERREREREREERREREREREREREREERE X ERERERER T EREEREEREREREERREERER
RXREREREAIREETXREREX X IR R REEREEREEER R ER R ER R EE R TEREREREER
e FE I _JE_FE_X FE_FC I JE FE I PE FE I T FE JE JE FE JE T JE_ X JE FT JE JE T E JE R JE T R R R R R T K K I X KK
IR X XTERIREIREEXXIXEAIR IR AR AEXER A EXEER AR X R EREXEEERERER
KRR EE R R X EE R EE R R X EEEERREERREERREERREERREER R ER
RERRERRERRXTXXZERZEZXIREIERR XEREREERRER X REREXEEREXEEEERRER
EEREERERERERERERERXERRERERREERREERREERREERREEREEREERRE ERE R

..-.... EREX X XRREXIRREREX XX XAEEX IR ARRRE AR XEXARERXIERRRXXREXER
ERERERERERREREREERREREREXREXEEREREEREEEREEREREREREERREERE R ERE KR
RXREREREERREXREREIREXERERE X X ERERERRRERERREERERREREERRERERERER
EEREEREREREXRERERRERE X EREREEXEEREEREEREEREEREREREE R ER

q- RER R IR XIREXRE IR XXEXARERER TERRE TR EER TR EER R ERE R R
EEREERERREREREXEREREREXEREREEREREREREERRERRERREERRRERR
i N m o,
EERREXXXIREXIRE IR XREIRE IR IR XERERRERERREREREREIREREER s mEmNN u
EEREE X EEEEE R EE R EE R E LR EREE R X EREEREERERR RN o e lll"iill l-_-l-_'-_-.
RERREREXIREXREXIRREXXTEERXXRREX A ERERERERERERER ERR » » " "
EREREERREREREREEERREREREREREREERREREREREERREERERERERERTRERRERE R N E mm NN E e
AR X IR IR RER XXX XIRERERE IR RERE AR AR EERER AR R X EERREEER E R prmdmnn | »
e K e R e R R e R R e R K L R R e X KRR e R E R R R R " " EEEEEEN »
RXREEXXXIEXXXEEXEXXEXXERERERRRERERERERERRE R ER EERER R R e, ) N x "
ERER TR R E X ERERERERE XERERREEREREERREERREEERERRRE KR X e e e ! LT
XX RE IR RERRE TR REREXREERE X EXREEREXRERERRERREERERTEEERERER u u " " x XX .
XX A EREREREREREERRERERERERERERE TEEERERREERREERREERREERRERERRERERERE RN mmn . I-.-_-_ el ' x . R |
EEX R XX EX AR XREXARERN AR X IR ERERRREREEERER " mam » N x x xx x ww x x xR
e R R e e R e FE I FE FE I JE e JE JE I T X K e T It e KT )T K | E K e R R K ' » mmm » ] .
EREXIRXEXIXXEXXTERRERER XTI ZIEXIRREEXIR R RERRERERER ) lll-ll"ii-l 5.. ll--.I-_ I-_-I-_ S T R .
EE X ERE R EREREEREREEREREEREREEREREEREEEREREERERERERERERERREREREER ERR L -_-l-.l-_I-.l-_I-_ L
RERXXIREXXZEIRREEXZEIRIRERR XEREEEREEER ZERRRERRRER Ul B XA A AKX
EREREEREREREREREEREREREEREEERERRERERE T ERRERERRERERRERERRRERER ERR lii-l i I i
AR XX XXX IR XX XRREXAE IR ERE AR XREE X R EEERE R EE E R | u XX XN TN T .
R R xR X R e R e R R X R R X R RN A -
IEXXXER IR X EXRREXIEER TR ERERRE XEEXEEERERRER ER | " "y ll""-_-_I-_-. X RN RN NN
KX EE R EE R EE R EE L E R EEEE R EE R EERERERE KRR EEE R e x_x BN A R R A R R RN N m
2R R XXX EX X EXIRREXZEX X XEAR XX AR AR RERREER R TR X ER mam » » > " X E A .
KRR ERERERERERERERRERERERERERE TR X ERREERREERRERERRERERRERER R N RN R o e R R ER j P R B B A
2 XX AR AXXXEX IR XXX X EREEAERERERE ERRRERER R ERE R ER mEmnE FEEXEERERXXRXAERERERE X i i ..
R R e X e e R e X R e R R e X e e R e e X e R R RN o pmEEmNE Ll ) e i
I x x x r X xx XXX XXX XXX X TR XX T E TR ERERRRFETFEEEERER R "l -_-I-_ EEFEEEERXERREXERERERREX XX KA AKX
K X E R R EE R EE R EE R E R EEE EE R EE R EE R ERREEREREERR 5.. ll-.l-_ EREREERREXRERERERRERRIREX X a a A A a a a x E F
REX XXX XXEXAIREXXXXIEERRRR XRRERERER IEERERERTER > X EEEREXEXEREEXREREXX A A
EEREERERREREREREKREREREREEREREERREEEREERREEREREEERERRREER ERE R R R R EEERR X R i O
Ex r x x XXX AR X XXX XXX AR AR XX TR RE T XX XAEERREREREEZERER ! EE XX XXX X WA i i A
EE R R X EREREREREREERERE TR EEREREERRE ERERERERERERRERRER . R R 2 (e e e e e
EXXXTXRER XX XEXIREIRE IR IR XRERRERERRERXEEERERE R 5.. e X
EE R EE LR EE R EREEEEERRERRERREERREER ERR XX N " X e, |
RXRZTXEXXZXEXXERXZXEXXERE AREXAEXXREXREREREEER R ERER " X R x
S R R R R R R R R R R e e e R R R R R R R RR R R " 0 o i o
2 XX XXX XXX XA E AR XEXAER X TR XEREXAERRERER EREREERE i e R X
KR R E R EE R EE R EEEEREEREREEEEEREREERREERERRREER AN, S o
R e XX XXX E XX XXX XXX E R AR XX EREERRE TR EFXEFEEEERE X
KR X EE R EE R EE R EE R EE R E R EE R E XA EEREERERERRERERE AR
RERERXIRERXXXZEXIRXXIERRERRERERERREREREEREREERER R EREERERERETR P .
EREREXTERREREREERREREREREERERERRE TEREXRERREERERRERRER R
AR XRERE IR LA EXAR XX XAER AR X XERRERRERREEREER R i i
” X A ERREREREXEEREREREREERERE XXX EREREEREXTEREREERERRERRERR x X
RERREREREXTXEXREERERE XX ERERERERE IR EREREREEEEERERER X ERERRER R RER R XX
EREREEXRREREREREKREREREREREREERREEEEERREERERERERERR " EXRRERREEXRERERR XN X R
ke E X EE XX XX TR TR XXX X R X XTRREERRE TR RERERREERERER F XX EREREETERIRERRZXZIX
EEEEREREEREREERRERERREREREREERRERERRERER X ERRERERREER R ER EERXERRERERNERXXERRRER
EEREREREREREXXEXIE AR XAEXRRERERREERRREXERXAEERERREE R KX EEFEREREERXXXXIERER
e X JE R K e R R X R R e R K TR LR X R e R EREREER R XEERRERRERRERERZEXRRER
R x e x xR X EE X EERE TR EX XXX AR TEXRRERE R EEREEREERTREXXEXEREERTE
KR X EE R EE R EE R EE R EEEEREEREEERRERERRERERRE EERREREEREREREEXXZXRERRER
e E R E T EE TR X EE X TR X EREERREEEEERERERERER ERE R EREEXXERXXXRERERER
EERXEERERREREREERREREREREREREREERREREREREEERER KRR xR KXRREREXXERRERERR
AR XXX XXX TR XX XAEXR AT T X XREEREER R . XERERREXTXREERRETR
KRR X EREREEREREEREREERER XERERERERERREERRRER " r XK X KK X
I ER XXEXXTXER IERREXREEERRERERRERERRERERERER ®E R A XXX RERER
EEREEREXREREREERREREREREEREREERREXEEERREER KRR x_x XX XR X KRR
IR XX XEZTXERXEXXXRRERREXREERERERER ERE X = En X XXX R ER R
EEREERRERERERERERRERERERERERERREERREREXIEERRERER EER ®_x X K KRR
n“__.“..“a"n“nHa“..“..“a"__.H..“n“nH..Ha“..H..“a“__."a“n"nnnlanl"a“a"n"a"n"n “a“a“ e o o e e e e
ERE R EXRERERXERRERERRERERKERRRENR xRN "X
ke xR T X R XEEER XX EE R ERERERERERRERNR " E R
EEREERREREXIREERRERREREREREREREERREEREEREARE ERR ®_x
AR IREXXREARE IR IR XAE IR AR XIRER IR ER ER ERE
KRR ERREREREXEXREEREREEREREXRERRERRRERRER ]
RER IREXIREXEXXEXTEXRRREREXREIEXERREREREER X
EEREERERRERERERERREREREEEREREEEREERREEREREER
IR XA RRIRERR IR XXX XZEIR IR IR EEZERERERRE
EEREERRERERREERRERERERERERREERRERERREERREERERR
R X REREREREREXREEERRE X EEREREREEEEERRE R
EERXTRERREREREREREREREREREREREREEREREERREERREERERR
EEXR IR IREXIRE ETERREXIREERERIRRERREEEEER K
XXX ERERE XEEERREREREEREREERREEREREERER R EN
KEREXRXZEXERERRRERERRRERRERERRERERTER
EERXEEREREREREREEERERERREREREREEERERREER R ER
2 XA R XX AIRXEEX IR AR IR I REEERERERERR
EE R ERE R EREREERER XEEERERE ERREEREREERRER
RERIREREREREXIERRERERRRERREREXERRERERRER ]
EEREEREREREREREERERREREREEREREERRERERERERREERR x
EERRE IR XXX IRER IRRREEEEREREREEERERER "
.".."a"__.“n"n"n"n"n"__.".."a"n"n"n"n“n”a“a"n“l"u“a"n"l"n"n"a"n"n" . n"aan"aala T
IR XTI XRREREXIREEIRERERE XX XERRREREEREERERRE R r EXREXTREEEXRERREREZTRERR
KRR EE R R X EEEE R EREERRERERRERERRENR EERERERERRERERRERERRERERR K
RERRERREERREXIRETXIRREXIERERERRREERRERRR . EREEREERERRXRERXRERERESH
EEREERREREREREERRERERREREREREERERERERER ER R R R RRERRERERERERZERRERRFRER
T r E R R E T T AR R AR TR TR T XA RREREREERR XRERERERE EEEERREER XREREREXR X XA
R R e R R R R R R K e R e e R R KRR R X ERRERERRRERRERRRRRR >
ERERERRRERERREREXXXIREZTXIRERERRERTE R XX ERERRTE EREEEREEERTREERR T
EERXEERRERERERE XERXREREREEREREERRERERERRERR ERERERERRERER L. EERREREERRERREREXRERER
e X AR EREXRRE IR IREAIREERREREREREREER EXREREEREE r R R EEREERERZRXXA
KRR ERRERERERREXR TERERERRERREERERRERR R REREREER ) R R R R R X KW
RKERREREERRER XERRE IR XAEEEEREERRERER EXREREREERE E R
X X E R R e R e TR R ER KRR R R E N x
X X EERERE XX XR TR XEFEXRRREEERR REXTXXREERER )
KRR EE R EE X EEEERERERERRERERRERERRERER X EEREERERR o
RERRREER XX XZERREXTIRRERREXEERRER ERERREERERR |
EREREERIREREREREREXIEREREREREREERREERERRERR R R R R R " XX
EE R r X T AR R R R X XX X T EREEEEERER REXTRXTITERRE XA
R R e R R e R R e R R e R e R R R R R R R R e
EEXRXIRRERIEXEXIREEIEXERER EEXREERZIRERERER R
EEERERERREREREERERERERERE XEREERREERERRERR TXRXERERERELERRRER "X
I EX R IR XZIR TR IEXR IR IREREREERR EREREXrREETXXXXEERERRNR Ex
KX EEE R ERERERREERERERRERERERRERERERRE T e e e
EEXRREREXRERXXXREREREEREEEREERRERTE EFEREEREXRXXRR
R R XRERREXRXREXEREREERERERERRREERERR X N EE R X R "
2 X XRRERERXETXEXXXXIEERERRERRER R R
".."a"__."n"n"n"n"n"__.“.."n"n"a"n"n"n"a"l“n"u"n"naaal "X ..n".."n"l"a"n"n“nunnlnnna"n"x ..wt;iH;H..H&H&H...H&H;H...... W
& o o i h &
i R T it
L i et REREREREREREXXZTHE e AL e M N R R R I
ZERXIRERXIERRERXZREXERERRRER e
KX R ERRERERRERRERERREERREER ERER R g
o b W oA
e e e R R e e R R e e e N L I ol e
L AR IR TR R dr o d kA e a s
RER XTREEEEREERRERREREEETERERERER
EEREERERREREREREREXIERERE TRERRERR ERR "
kX EXRE IR X XIEEXXREREREXRERERER EER 1
2 R e R R R e X R R R L
O EREXERRREER XEXRERERERERER EEREEERRERERERER
EERXEREREREREREERRERERRERERERERERRE ERERXEERRERERXREXREX
Fx kxR xR E R X EE R T ER R TR R ER EEREXXREXREERR X
KR X EEREREREERRERERRERERRERERRR EFEERRERERTRERRERERRER A A AR
RER R EEREREREERERRREERER K FEXEERERERERXRER o i i
Fe_FE_ I JE FE_ I JE FE X £ T R E T K )E KR R K X R e R X I I b A
2 X2 X IR IR XXEXRRERERRERXTERERERERER EXRIREXIERX R i
KX EE R EEEERRERERRERERRELR BEREERRERERRERERRER .
RER R REEREREREEEERERERER EXRRERERREERER .
EEREERERRERERERERRERERERERERERERER ERERERERRERERERTFK
AR ERRERE XEERREXETEEERERER FXRRRERERERR
R R e R R R R R R R R
RER XITEERRERREERRREEEERERERER REREERERER
EERXEEREREREREREERERERERRERERERE B R X R ER R
I E X R XTEXRERTERRERERERERERER EErER

. EREREEXREERERERERREERRERERREREERNR R R R R
XRXR XREREREREXEERREREEERRER R E X
e FE I _FE FE_ I T e R T T R JE T K T R T I KX I

7 Z XX I XRREREIREERERTITRREEEREER
KX E R E R EE R EEEEERERRERR
I ER R EERRERRERER X EREREERERERER
EEREERERREREREERRRERERERERERERR ERR
IR X R X EERTERR AR AR EREER ERER
R R R e R e R R R R R
EERRERERREITRERERERREERERERERER
o- EEREEREREREEREEREREEREREERRERER
REREXTRERXREETRERREXRERERR
e e g ol A i G L ..
i gl g Py R B BB K I
EEXTERERERERERERRERERRERERRERERRR A A A A "

* i i i i i e T o g g Py P e P B B B K R . .
EXEXRER AR XREERERRERRRERERERER . . Gt e
R R R K e R e X e R . . ' .
EERREXTXIRREREEITREREEEEERRE . .

V EEREERERRERREEREERRERRERRERERR R . LT
EEXTEXEXAEXIEREEEEEREEEREEER .
EEEERERREREREERREERERRERREERERERR . .
REREXRREEREREEERRREREEREREEREREER LT
R X e X e R e e e e . .
EREXREERXREEXIREREEERERER LT . .
EEEEREREREREREERRERERRERERRERER RN . .

O ...“__."..“a"..H.."..".."..“a“a"a“a"a"a"a"n"a"a"l"a"l o xxxuxxxxxuxxxn”u”x”n”ﬂ A - :

e P R e R R e R R R R R L i i >
X2 IR EREREREEEREEERRRERERER A A A A . .
N KR EEEEEREREERREERERERR A A A, S A A A
e e e e xR I EzER O A A A A A . . .
EEREERERERERERERERREERERRER A ; o A A .
aHa"a“a"n“a"a"n“n“a"l"a"nn "..l "na x”x“rr.r.”x R 4 r.u.r.xnxnxnxxxxrxx”xHxHx“xHx“xHxHx”nmx”x“x”an”v.nxnrnnwv .
KX R EXEREEREEEERREERR X RO U S ) O A A A A r
RER XTREERREXERERRERER o A A A A A A . .
EREREERERERERERERERRERERRENR P A i i LR
A EX XX EEEREEREERER FE A A A A ;
R R R R R A A
RERREREEREXERERR A A i i i . . . .
EERXERERRREREREERRRERR A A A O i i .
R S ; I I I I I I I I, i :
R e e R o . - o n..nx“l e o o o o o e e o e o o o o T ) ' '
RXXRERRERERERERRERERERERTR prmEmEn ) L i ; A LT e
e e e e e e e, WA e R i L
EERRERREREERRERRER E R A RN R ; o . .
EXERREREERRERERXR ' r N E NN A A O A LT T e T
EREREERREREREREREERBERERRER | u (e o o o S o Vo ol e Vol e Vol e e el e el
EEREREEEREREREEEREERER e e, : N . . . . .
EXERXERERRRERERRERERERRER RN . i i ; ; iy ; ) ! ; O A A .
ERERRERREREREREREREER mam mam ; ; C i . . . . . . .
EREREERRERRRR ® X e “l-llll e . X i ; p y = ; PO L
EERERRERERRE u u R A AR A AR R A A KR T . . . . .
EREREERERREERERERERER u X ; ; ; ; ! A A R A A R A A A A I A e ! . .
REXZIRERRERERRERERERRER R X MA A i ! ; o ; ! o o I ' . . . .
EERXERERRERERRERERRERER AR EEEE R R T i A ; ) ; o ; A i ) T .
Fr e EREERERE u » r ; ; ; ; o T . . . . .
ERERERRERERRETRE e m N Il-_- i pi i o y ; ; , ; D . .
REEITREREERTE prmdmnn i iy xS ; ; r) o i A o ; A e
"nnn":"u"a"-"-a-"a"- R R R e, ; ; ! o aHxHnHaHnHxHnHxHaHnnnua”xnnua”xnnua”annux RN . . . .
®REEEREREER . o I . R A A A A A R R R . . . . . .
EREREERRERERERT O . . .
RERXIRERERER A A A A T T s T T e e e
EE R ERRRERR R SRR
X RERERRE XXX . . .
"R R i .
EERERER e T e T e T T A A ' ' . . . . . . .
EERERERERRERE O ! .
EXEEEREERR XXX XXX XXX ' ' . . . . . .
R E R RERR o L . .
EERREERERR XXX XXX TR . . . . . . .
e al R LT T T . . .
R ey A R R R e .
: X A
| ] L J o & i EEREDRN L T '] - . . . .
N Ll N L
® "N N ) e . . . . . . .
e Eal sl - ! . . .
" ..Ha"__."x .___.4.__..4.___.__“.4“4“...“...”...“... . ’ . . SEUENEE . . . .
X R L0 0 0 30 2l lli ' . LT i i i i i
= X R U R ¥ . XX X . . . . . . .
4 a2 wr e A e e R ] ... . -
x xR W A i L . . . .
= x X R R ) llh X ERREXRRXXX A . . . . . .
e x o S . XN EREN XXX X x Y LT
= " K Ll x R E R TR ' ' . . . . . .
»* o . .
llllllllﬂl "l"l“l" ot - . . Hl“ﬂl.ﬂlxﬂ.ﬂx.xxxxxxﬂxﬂﬂ r.. ' e T T T e e s e s e e PR
EERERE " x R EE . . . . . . .
e e el R R
ERE R EXEREXREXXAEERERRES . . . .
i e e L . .
. RENREIEREXXEIREXIEEIREER T . . . . .
EEEREEREREREEERREERXRRERER . . . .
REEERZIREEREREREREXRR ee T T T T . . . . . .
EKREERRERERRERERRERRRZXRER A . .
- ZEER IR XIERERERER XX XXX AN s T T T
ERE R X R R R AR NN . . . .
I I X T . . . . . . .
EERREREREEEEREER ARX XN XXXAERERRERER X ¥ KR LN o o o
R R R E XX XERREEXEXNAAENERXREXRE XXX Gl . . . . . .
R R R R R X RN KA RN RN | . . .
ERERXREREXIREREZLXAXEENXIRERXXEXRXR E T T T T e
P KX R R MM K X R K KK A AR R R E R Ll Al el ) . . . . .
EXXXERR XE XXX XEXALAXEXERRREXXR | L R R [ . . . . .
KRR RERRX ERXXXEXXXXAIREER X XRER " WA . .
"R o e EEEER e LT . . . . . .
. XRER K XRERRERRERERRE XX ERERRERERR L S s ) S . . .
" XREEXXXIXXRERRERERRRE AR RN L R R ) e T . . . . . . .
XX E R R R X X R N WA A e R i i i .
XX EREREXTE ERERERERERREZETXR R P . . . . . . . .
R R KX ERRERREREX XX WA R W R i W i i i i LT .
X EREREZXR AR EERREERZXEXR ER O e a a a a aaa) . . . . . .
R R R R R NN L0 s s ) . ) . )
EEE R R AR R -
XE XN R O s s ) . . . . . . .
N WA W R i & e i i i i o A LT .
" M E A A . . . . .
" x Wl R e i o i ' -

._._“._..”.4”4“4“4”4”4“4”4”..“4H...”... RN
il i A MM A NN B A

R e e
LU el e s A

»
»
¥
¥
u

u..
v.”ﬂ”!”!“l”ﬂ”ﬂ”ﬂ“ﬂ? i
3 L]
.HHHHHHHHIHHH -

»
¥
¥
¥

»
¥
F

»
»
»
»
»
»
»
»
¥
»
¥
¥
¥
¥
F3
i
i
a»

L e U e gy
ol ol

My L N o Sl o N S ial e et

-

)

e
._._H.4H.__.”.4H.4H.4”.._.H.4”._..”.qH.q”...H&H...H...H...H...H...H#H...H#t#ﬂt
Ll Ak M N a )

oA
T AT i i g

L
'y

5
5

e A AN MR AL AN MM SN

»
»
»
¥

e

m
o
x l-ﬁl- nr L N N L s s st . ettt . . . . . .
"n__. u » “"lllll"l l"l- l“l" l" ﬁliii - H.___H.__.H.__.H.__.H.4H._..”.4H..H#H#H;H#H&H&H#H&H..H&H&H llll o N K NN : : : : : :
e T AT et i T ey x . . . . . . . . .
" e W e e e e " S . S . . . .
x n ! AT T T e i e i i i T T X o ' i T T
" e L I I R o g Ca ey g R i . . L . . . .
R R u I N el e e X et . . L . . .
K u llllllllllll ﬁx L I o T I o R e S ey A, A o e T o e, R . L o T, - .
N ] ] M d oy M dp e e ey ey e e e dp e dp 0 dr oo T o ' e T T T T R R R R R R
n EaEEEan n L o o o  al al el el o v . . . . . . . . . . . . .
e e e e e et

»

L
Fo
T e e e e e

»
»
¥
»
¥
)
F)

»
»

e L._L-

U.S. Patent

E I O - - - - - - - - -
" ll l"l l"ll llllllllllllllll .-..-.H...”....H.4H....H.-.”....H....”....H.4H....H....H....H...H...H....H...H................r....r....r.r.r....r.r.r lll f f f ' ' . f . . . .
.. l"“l"l-l"“"l-“l" .l. " .I..- -.' - T l.l.l.ll.l.l.l.l.l.l.J.l.l.l.J.l.J.l.J..:.J.l.J..:.J..:.J..:.J..#}..#.#b.#.'b..#.:..f#.:.b..fb..f#b..?‘." EER lﬂﬂﬂ. lﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂl . . ' ' " ' ' T ' ' ) - - - -
|| | | || || | ] Wk o ok o o o o o dr o dr o Jrodr b dr bbb b b b b o b S EEREREXTREERFETERR .| - - 1 ' [ | - - ' [ | - - -
e e llu"IllI e o N e e N D P NS N P M R A A R . . . . . . . . . .
n Wl i p i r e e i p dr e de g n ' ' T et T T ' Tt . . . . .
rEE R n it ) W W ey e e e e e e e e e dp e g de e e A e e ] Vo ' P . . . . . . ' . . . . . . ' .
T | e | » W il il i i iy iy dp o e e e e e e dp b dr b dr e & 0 [ T T T T T T e e T T T B [ P T T T T T T T TR T T T . . .o
| ll llllll ll II_ Il_ Il_ II_ My iy oy iy e e ey ey e dp dp dp e dp dp dp dp dp de de dr de drode . . . . . . . . . . - . - . . . .
» W Wk d ol b e i e dp e dp ey e e dp e e de b dr dp dr dp b de e dp B P T T T R R ' T VT T T T T, . . . . . . . .
Illlllllll II_ II. » II_II_II. B o d dF dp i i dp dp dp iy dp dp dp Jp dp dp dp dp dr dr dr dp de de O 0 0r 0r 0 de e . . . - . . . V. - . . . . . . . .
] ) ) ] » Wl e o i b o el e iy e e e e Jdp e dp dp dp dp dp dr Jdp Jp dr O O Jp Or oL o aa ' . . P R R T o - ' . o - . . . . . .
l. l- l- l. | .' ".'.- .'.-.'.' o o o o o o o o o o dr b dr o b dr b b b b b kb dr b b b b A - - - - - - - - - - - - . . .
» i e il ol ol b dp ol oy iy dp oy e e dp i dp o dp dp dp dr dp o dp A de A de U ' . . T ' . LT . . ' . ' ' ' . . LT . . . . . . . .
e -II' I-_-_I-. e - .___H.__.“.__.H.__.H.___“.__.H.__.H.__.H.__.H.__.H.__.H.__.”.__.H...H._..”....H...H...H....H...H...H....H...H...H...H...H...H...H...H.rn...n.rn...n.rn.r”.r.. .. . Tt T R R R VT N T T T T T T o .
ll ll ll ll Il_ II_II_ Il_' LCNE R AL A A Al A A o T T T T T . . .
llllllllﬁllll II I-. II I' I' .-_i l.-_l.-_I.-.l.J_l..-_l..-.l..-.l..-_l..-.l..-.l..-.l..-.l..4}..-.l..-.}..-.}.}.}.}.}.}..1}.1}.#}.}.####}.#}.#### .....r.....r.r.r.....r.r.r.r.r.r.r.r.__ .r.._ .r.._ .r.._ .r.._ .r.._.-. . .. T te LT T T T T T T T e T T T T T e T, LT . . .
ll ll l-_ Il_ Il_ II Fatatat .-..-..-..-_.-..-_.4.-..-..-_.-..-.l..-..-..-......-......-......-......-......._.............._......._..1.}.}.}.}.}.#}.#}.###}.&.###”#”#&# .....T....r.r.._.r.v.r.r.r.._.__.._.r.._.r.._.r.._.r.._.r”.r.-. n ll .. T T T T T T T T T T T T T .
I“Ill"“" | I'II.“I'"""" I"l. . .-..-.“.-_H.-_”.-.“.-.H.-_”.-.”.-.”.-.”.-.“l.H.-.”....H.-.H....”l.”.-..H.-.H....H.-..H....H....H.-..H....H.........-...r.....r....”.-...r.....r.r.r.-...r.r.r.r.r.r.r.r.r.._.__.r.__.r.__.r.__.-_ ll W Tt ot T T T T s T Lt T T oot T Tl T . . . . .
| | ll. » dp dp o o i dF o i dF i dp dp iy dp dp dp dp dp Jp dp Jr dp 0 dr O O Jp dp Jp Jr A dr dr Jr b Or & & 0 B ' STl LT LT T T T " . T T T LT N LT LT LT P . .
ll ll ll ll Il_ I-. a Il_ » .-..-.l.-..-.l..-_.-..-..-..-..4.-......-..-..-..._..-......-......-..............-......._......._......._..._..._......._..............._.....#####Hkt#”k”#”#”#”.r”.r”.r“ .r”.r“.r“ .r“ .r“.._“.r“.r - T T T T T T T .
llllll ll“l I-_ I'I-_ “I_' “.-.“.-_H.-_”.-.“l.”.-.”.-.“.-.H.-.”....“.-_H.-.”....”.-..H.-.H....”.-..H....”....H.-..H....H....H.-..H.....r....”.r........r.....r.-...r.....r.r.r.r.r.r.- .r.._.._.._.r.__.._.__.._.__.._.._.._.._.._.' LT T T T T e T T T LT T LTt . . . .
V. ' . . . . . . o . . . . . . . .
l" ll u I-. II » .-..-..-..-_.-..-..-..-..-..-...-..-..-...-..-..-......-..-...-..-..-......-..-...........-...............4.....-...........-...........-......#b.}.b..;.b.}..r.;..r.;.##.r#.r#.r#.r.r.r#b.r.r.r.._.r.r.r.._.__.._.r.._.._.._.._.__.._ T ' " ' . . A ' A ' o T T T T T T T . . . " . . ' . . . . . . . . . .
. || || l-_ II"I'II_ .-..-_.-_.-..-_.-_.-..-_.-_.-..-..-_.-..-..-..-..-..-..-..-..-..-_.-..._..-..-......-......-..._..-......-..............-..............._......._..._..._..._............;............._.....r...........r.r.r....r.r.r.r.r.rb .r.r.._..._ .r.r.r.._ .r.._ .r.__ & . & N .r.__ .r.-. 1 . . . . . . . . . . A . e [ . . . . . ' . . . . . . . . .
m Illllllllll ll II. Il_ W i el e oyl ey dp ey e e dp dr drdp dr dr dr Jp dr Jp Je de e e b B b & & LT T T T T LT T T f P P . . . .
|| .l..l.ll.l.l.l.l.l.l.l.l. L) o o o o & o & & & dr dr dr dr dr dr Jro dr b b b b b b b b b dr b b dr b b e b bk h b b b b AN 1
En m N mnEm Wil Wl kb e i iyl oy dp i dp dp dp dp e dp dp dr dr dr e dr 0 b de b dr de Jr de A P T P . T e e e e e
., T R I I o LI LT N T T P LT P ST ' . .
| FE R R RN R o A RN M e A RN M R A A N M N A AT N N N Nt T P NI e PP P . P L R SRR - S . PP . . .
A EEEE NN EEE NN NN lﬁ W W o e b b ik b e dp e dp o e e e e dp dp dp dp dp dp dp de dn de e de dr de dr e Je b b b M M M amom om b m A . . . . . . . . . . . . . . . . . . .
| | | | | | W el il e el dp ol iyl ey e e e iy dp i dp oy dp e dp e dp Jdr Jp Jr dp Jp dr Jdr Jr b b br b b b A b b & & & & . . . . . . . . . . T o [ . o ' " . . ' . . . . . . . .
- l... - Il.l..ll.l.l.l.l.l.l.l.l. l- l-l- l-l- i‘i IIlll.il.Il.il.il.l.l.Il.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l..:.l..:.l.l.l..:.l..:.l..:..:..:..:..:..:..:..:..'..#.T.TE.R.T.#.T.TE.:..T#.T.T.T.T.T#.T.T.T.T.-.r.-..T._..-._..r.-..rl.-._..-l.rl.-._..rl.rll 4 2 & & ' ) ) ) ) ) ) ) ) ) )
Illl llll | llll Illlllllll ll | ll W e i o e e il e e e i dp e e Jdp e e e e e dp de dp e dr de dr de dr dr drodr o b b b b b 4 m ko m b m k - . . . . . . . . . . ' . . . . . . . .
| | | | | | u [} Wl el b i i i dp e ol iy dp ol dp dp dp dp dp dp Jp e Op Jp Jp e Jp Jr O Je Jr e O b b b b b b b M & & . . ' . . . . . . . . . . . . . . . . . . . . . . . . .
. llllll%%l EmEE lllllll“lllﬁ - e U Wl e b b e i e dp e dp e dp e dp dp Jp dp dp dp dp dr Jp dr de de Jode e do dr Jr b b b b m b M amoaaa . . . . . . . . . . . . . . . . . . . . . . . .
u n u n Y - e e il e el el e i e g iy dp e dp dp dr dp dp dp dp Jp Jr dp Jr dr Jdp Jr Ar dr dr Jr Br e b kb b & & & . . . V. . . . . . . T T . . . . . . . . . . . . . . . . .
| .‘.. .‘.‘.‘.‘.l.‘. | | | e o & ok o & & &k o & dr b dr o dr dr dr b e dr o b b b b b b b g A g b b bk bk bk kb b kb sk sk osos s - - - - - - - - - - - - - - -
manm m . ] We U W W e b b d ok b b i sy e e e dp e dp e dp dp dr dp dp de dp o dp dr de dr Jp b Jr de b b dr b b b L b m b A . . . . . . . . . . . . L . . . ' . . . . . . . . . .
- e " e e T T T . P LT T T T T T T T T T T T T T T T T s T T T T T P . . P . .
) W d dF b e i ey e dp ey e e dp e dp e dp e de dp de de de dp de e de dr do de e de b b b b b a omom o oma . . . . . . . T . . . . . . . .
Wl et b b e i e b e b dp ey e ir e dp dp dr dp Jr dp A Jp de dr de dr b dr b A A dr b b om om om komoaoaoa T T T .
ll M By el e i o bk e e e e e e e Jdp dp dp dp dp dp M dp dp e de dr e dr drdr Jr o & b b b &k b b b m & 2 m a a m . . . . . . . . . . . . . . .
W e e Wl i e i b e b e e e dp dp e dp e dp Jr dp dp b Jp Jp Jp dr dp Je o de b de dr Je de b b b de b M o am 4k M K . ' . . . . . . . . PR . . . . . . ' . . . . . . . . . .
ll i ol o el e i e e e ey e Jdp dp A dp dp dp dp dp dp dp dr dr dr dr dr Jr dr Jr O Jr b b b b m & a b oa & a . . . . . . . . . . . . . .
W e e el e o o o b e i e e e e iy o dp e dp dp dp e dp dr e dr Jr Jp dr Jp Jr Or b b dr Jr U b b bk & oa ' . . . . . . . . . . ' . . A . . . . . . . . . . . . . .
" W U e e il il iy e dp e e e dp Jp dp e dp dp dr dp dp Jp dp e de dr de dr e e b b b W M 4 A b m a m oaaa . . . . . . . . . . . . . . . . . . .
iy il e e ol e e e iy e gy e dp ol e g dp dp dr dp dp dp Jp Jp Ar dr dr Jp Br dr U Jr b Jr b 4 & b b & & & a ' . . . . . . . . . . . . . . . . . . . . . . . . . . .
W Wyl e ol by e e e e e e e dpe e dp dp dp dp dp dp A de dp e dr e dr e 0k Jr & b b b b b m m a2 & 2 a = . . . . . . . . . . .
W Wl e b b b e b e b e b dp dp dp e dp dr b dp dp dp dr dp b Jp de g de dr de de b de Jr de b M M M L M A A . . . . . . . . . . . . L . . . . . . . . . . . . . .
Wl e el iy ey e e dp A dp o dp dp dp dp dp dp de de dr dr dr dr drodr Jr & dr b b b & & b am & & & & a . . . . . . . . . .
W e e e e e i e b e oy e e g dp dp e dp e dp dp dp dp Jp Jp Jp Jp A Jr Je Jr be b b O b b b b b b m k k& ' . . . . . . . . . . . . . . . . . . . . . . '
W of W e b e i e iy e dp e dp dp e Jp e Jp dp dp dp dp de dr de de Jp de b0k Jr h bk Jeom b b M oam b oaoamoad . . . . . . . .
i e e ol i bl g e ey e e e dp dp dp e dp dp dp b dp Jr Jp Jp dp Jr dr Jr Jr O b A b b b & b b & & & & a . . . . . . . . . . . . . . . . . . . . . . .
.-_l..-..-..-..-..-..-..-_l..-..-..-......-..-..-......-..........-...........-...........-...........-.......................-...........-...........-..................r.-...r.r.r.....r.r.r.r.r.r.r.r.r.rb e R N T . . . . . .
Wl e e e e e e e e e e e de e de e e de de de de de e dr e de dr b b b b b b o a b o om omomomoaomoaon oo P T T T T T T T P P P P P P P oL T ) . ) ) ) ) ) ) )



	Front Page
	Specification
	Claims
	Drawings

