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Latin name of the genus and species: Musa acuminata.
Variety denomination: ‘Cheeka’.

BACKGROUND OF THE INVENTION

The new cultivar 1s a chance, whole plant mutation selected
by the inventor, Magaly Zais-Fast, a citizen of the United
States, 1n 1995 at a commercial greenhouse located near
Bangkok, Thailand. ‘Cheeka’ was found as a single, whole
plant mutation growing in a commercial planting of the parent
variety Musa acuminata ‘Kluar Khar’.

Asexual reproduction of the new cultivar ‘Cheeka’ was first

performed by tissue culture at a commercial laboratory in
Thailand 2001. *‘Cheeka’ has been reproduced by micro-

propagation and has shown that the unique features of this
cultivar are stable and reproduced true to type.

SUMMARY OF THE INVENTION

The cultivar ‘Cheeka’ has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations in environment such as tempera-
ture, day length, and light intensity, without, however, any
variance 1n genotype.

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

1. Very compact plant habit.
2. Predominately solid green foliage.

3. Suitability as an 1ndoor pot plant.
4. Strong foliage resistant to tearing and breakage.

PARENT COMPARISON

Plants of the new cultivar ‘Cheeka’ are similar to plants of
the unpatented parent variety, Musa acuminata ‘Kluai Khai’
in most horticultural characteristics, however, plants of
‘Cheeka’ are much shorter and more compact than the parent
variety. Additionally the central stem of ‘Cheeka’ 1s white
when 1immature, purple/red at maturity, whereas the central
stem of ‘Kluai Khai’ 1s yellow green, with brown or black
blotching.
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COMMERCIAL COMPARISON

‘Cheeka’ can be compared to the patented commercial
variety Musa ‘Little Prince” U.S. Plant Pat. No. 15,255. Plants
of ‘Little Prince’ are similar to plants of ‘Cheeka’ in most
horticultural characteristics, however, ‘Cheeka’1s more com-
pact, with foliage that 1s more resistant to tearing, and with
less foliage color variegation.

BRIEF DESCRIPTION OF THE PHOTOGRAPH

The accompanying photograph 1n FIG. 1 1llustrates in full
color a typical plant of ‘Cheeka’ grown 1n a greenhouse. This
plant 1s approximately 18 months old, shown mm a 15 cm pot.
The photograph was taken using conventional techniques and
although colors may appear different from actual colors due
to light reflectance 1t 1s as accurate as possible by conven-
tional photographic techmques.

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.
The following observations and measurements describe
‘Cheeka’ plants grown 1n a climate controlled greenhouse in
Evergem, the Netherlands. Temperatures ranged from 18° C.
to 22° C. at night to 18° C. to 22° C. during the day. No
artificial light, photoperiodic treatments or chemical treat-
ments were given to the plants. Measurements and numerical
values represent averages of typical plant types.

Botanical classification: Musa acuminata cultivar ‘Cheeka’.

PLANT

Growth habit: Tender perennial with a single pseudostem.
Height: Approximately 26.3 cm.

Plant spread: Approximately 34.6 cmin a 15 cm pot.
Normal pot size: 13, 15, 18 cm.

Growth Rate: Moderate to slow.

Branching characteristics: Upright, non-branching.
Number of leaves per stem: Approximately 17.

Age of plant described: Approximately 18 months.

Psuedostem length: Average 10.8 cm.
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Psuedostem width: Average 1.7 cm.

Psuedostem appearance: Smooth, Slightly glossy.
Psuedostem strength: Very strong.

Psuedostem color:

Immature.—Near RHS White N155C.
Mature.—Near RHS Greyed-Purple 183B.

FOLIAG.

T

Leat:

Arrangement.—Whorled, single.

Average length.—Approximately 119.3 cm.

Average width.—Approximately 12.6 cm.

Internode length.—0.3 cm.

Shape of blade.—Ovate.

Aspect.—Slightly undulating, very slightly recurved
towards tip on older leaves.

Apex.—Abruptly acute.

Base.—Cordate.

Margin.—FEntire.

lexture of top surface.—Smooth, moderately glossy.

lexture of bottom surface.—Smooth, moderately glossy.

Color.—Young foliage upper side: Near RHS Green
141B. Young foliage under side: Near RHS Green

146A, Waxy sheen over entire leal near Greyed-
Green 198B. Mature foliage upper side: Near RHS
Green 141A. Mature foliage under side: Near RHS
Green 137A.

Venation.—1ype: Pinnately parallel. Venation colora-
tion: Upperside: Near RHS Green; 143B. Underside:
Near RHS Yellow-Green 144C.

4

Other foliage characteristics.—Strong Ioliage resists
tearing and breakage during transport and other
potential mechanical damage.

Petiole:

5 Length.—Average 5.4 cm.

Diameter—Average 3.9 cm.

Coloration.—Outer: Lower part near RHS Greyed-
purple 183B, upper part (closer to the leal blade)
yellow-green 144C. Inner: Near RHS Yellow-green
143D, greener towards the leaf blade, near 144C.
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INFLORESCENCE

Flowers not observed 1n this cultivar.

15
OTHER CHARACTERISTICS

Disease resistance: Neither resistance nor susceptibility to
diseases or pests has been observed in this variety.

»q Drought tolerance and cold tolerance: Observed to tolerate
temperatures to 40° C. without any negative etflects. Tem-
perature tolerance above this range has not been observed.
Tolerance of cold temperatures has not been observed, as
the variety has been only tested as an indoor ornamental
potted plant.

Fruit/seed production: Not observed.
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What 1s claimed 1s:

1. A new and distinct cultivar of Musa acuminata plant

named ‘Cheeka’ as herein illustrated and described.
30



U.S. Patent Aug. 24, 2010

A
AN NN NNNA NN N
M E MM N MNNA L i
Mo M A M A N M_A N A
L i i i A
Mo A A A
N M _N_M M g
AA A A A A A
A A MM A N Al
A A M M MM
i i
i i -
A A A M M A
N NN e
L N L i e -
e T
A R N AN AN LN AL e
A A A AN N Al
A A A m AN
L i
A_E A A
A A Al A AR
L e -
A N A A A M Al
Mo A A A N A
i i -
HNENEE ENETREANN i i i i -
m_ n_m AN | MNoEE A - | AN N M A M
ﬁ..-:k:-l "x ':.&n' R i|l-l.:-l- .:-l-?l it - | o
EnE e | . | - | AN i i i -
| " l.l.ll | - | AN M N M NN A NA | W_A M A N Al
lnhll‘l...ll;:ﬁn..' W AMMANMANAEEAAAAA o
e WOE N M NN MM W N AN N AN N NNA NN - | m_A A _nN_nE
e, e ANINAANANNANARAAA L i e -
lltll-lhl !ll..alilnh ANANA Mo M MM N A NN NN NN NS - | M_M_A_M_ A Al
| | _m ] Mo AN A AN A NN AN A A AN A
} IEI :P.IH:*:I.I H}ﬁ MM W A M N M MMM AN NN A - | A A AN
AEENNEN e | AAEXAANAAAANAAAS L i i -
| | AN AN M AN NA NN AN - | _M_ A
o NANAANNANARARNAES AN N A A
| N N MM W N AN AN NNANNA - | X MM Al
iy iy A M N M NN A AN N AN A AN
N A MM A AN AN AN | L i -
MmN AAN AN AN AN A A AN A
- | L i i i i - | i i i i -
AMNAANANNANNAAA AN AN A
ANAAAAAAANNEENN N AN A MM
L i e ey i i e i i i i -
i e - | A A M A N
Mo A A A AN A NN AN AN AN MR
A A A A AAAANANANA - | AN M A
| i'l:I:H:H:H:I:I-H;‘llﬂ'l-l-l" " - | :al:al:al:al:al:
atn i g N - " )
MM WM M N Mo N Am - | - | L i ey -
-2-. Mo A A WM oA AERER NN
g AN NN NANAN ] | N_M WA
- | AN A X AN Ao
" MM N AN N AN AN | | M_M WA A N N
A L i - | ANENAA
| A_M_ N M N A A N N | MM AN A
W x_a AAMNXEANAA AN AN AN A
AEn | oA A AN NN - | AN A A AN AN
A mn Mo A A A A AW N NN AN A m_Am A AN AN A
NN WM M N NN NA NAAANNN | Mo AN MM AN A
i A HxAAAAsANxExXEANS A AN M_A A A XA
| AN AN NN Ak M M NN NN N AW NN N A | noaAm i i
| g M NN A NN MNA RN AN mA NN MM AN A
A_N_N_N 3N MK ANANNNTAREANAAAAN | A M AN N L i
A i i i i A A AAA A A A MM A A
N EN M_M N A A NN ] - | AN A A AN N_A AN
AN - | AN A ANAAAA AAaaa MM AN
e T : ettt
AN A AN NN A RN E N NN AN AN A N A Ax MAmAA A M N A
] NANMANNANNERESANN M_M M N AN iy - | | L M AN A
' MANAAEAEAEANEEAAAN AN aAANaA Mo x AAAAn AAxAXA
i ] MM WM N NN NNA NN A AN N N AN Mo N A - | - | | Mo M N . iy iy
WX M R AN A NA AN N EA A | M NNA L i i
g i I EKE"-"-"- e MM N NMNANNEANEANANA - | | oA AN WA E N AN ANNAMNA
| MM W A AN A A e AN N A A A AE AN AN NA AN - | L | iy | M_A A A A A A A A A A
i i A AL N NN A NN AR NNAANA | W_M_NW M M N M A M M MM NN | M_A AN MM AN L
Moa e NN A M A EAAANAEAAAARA SN AAAAAAAN AANAANAASAAANAA AAEAAA i | AT A A A AN AN N AN
i MO M MMM N N N RN NN N N A A MM M NN A mx A A AN NN AN AN AN NN NN | M WM W N M NN M_M_ MW AW M N N NN M e i i
M AL T T x?l-?l-ll-?lHI-I-l-Ill-il-IHH.?lHIll'l'ﬂ"l-lnﬂlﬂll-:hlaﬂnlll i e A A A
.\:'x"ﬂ'xxx MM W N A A A AR ANAANANAZTARATNATAAXANANANTN AN AAN NN AAAR AT AAAAAAANAZANAEAAATANANIEAAAA A A M N A A M A A
L I I I e AN A NN ANA NN AN A A A A AN NN AN A
Mo N X M AN A XA EAAARAENAEAEAIAIANAARAAARAIAAAAAANAANANAAIRNAAAASTAAAANENAAAMNAAAANANEAATTAMNAMNIAAAAANAAAA AAAAAAAAAA NN AN
M NN AL W N A N N N N N A A N A N N NN AN A A A A N A N A A M N A A A M A A N N A A A A W A A A A N AN A e A WM M AN A A AN A
] :u;l:!:ui T e A e AN AAAANA N A NN M
A MM A i M_E A AN A AN AN A
J A A M A AN AAARN A A AR A AR A AN A A Al NAAATAAAAAEN EAAAAAAAAAATAAAAANAAASEAAAANRARTAANAAAAAAAAAANANANAAAA A_A A N A A A M A M N
S T e K AN AN AN MNMNN
4, A A A R M ANAAANAAAAARAAANAXANAAAAAANNIAAAANANAAANAAARAAANAAARAATAAANAAAAANAAAAAAAAAAAAAAAAXAAADN A AN A A AN A A AN AN
i i i i | o e i e e i i i i i e e e e i e e i e e ey i L i i i ey
Mo N N M T I I A I i A e AN AAANAANx AN NN
i oM o W N A A M M M A MM A AN RN AN NN AN AN N AN ANANNN A NNANENAANEANNAANARANAAAN AN AAAAA NN A NANANANNEANAAN A NN MOM M A A A AN NN AN A
e i i Aae A M M M N A AE N A NNNANANNAAT A AR AAA XA AAAANAAAA AN AN AR ANAX A AN A AN AN AN A A AN AN N AN AN XN L i i i i i i i -
oMM g e i i L e i e e e e Mo M N A A A AN AN A
M M RN A X A A g T A N A A A A ArxAdNANANAAAIAM AT AAAAENANAATEAAAAAAAAAAAMAANAAANRNAAAAAAAAAMNATAAANAAAA A A A A AN
e AW e L A M_M NN 3 ol W MM X A M A MM A M M A e M N N A A A A A A A A Al A P N
AN W M N M I IIIIHII.:'I.I AN AN R N AN A AN RN EAE NI ENTHNNAARNEAA AT AAAN AN AN A T AAANARAARNEAZTAAARNNENAAEAAANAAAAAEAAEAANNNY Y I
A I Mo AN A A M NN A i
i i i i i i i i HMENAXAAN YA ZATAAATNAZTAAAAAANIAAAAAAAAAAAAAAAAAANAANAANAANANN AN AAAAANAAAANA RN AN AN A NN I
M e i I e
Mo AN X A AAMNAMNAEAITAAAAIARNAAAAAANARAAIZAAIAAAAAAAAAAANANAEAAIZAAAAAARNIAARAAAAAXIRAAAAAANRAA AN MNIE
i i i L i e i i i e i e e e e e e e i e i i i i
Mo W N M M AX N XA ANRAAAAANEYEAANANAAXAIYAAAAALAAAZAZAANAAANRNAAAAZAAAAAATAAAAANANAAATNAIAEAAAAAN NN
i I i A W AN AN E AN AN AAN AN NA AN N AN AN AN AN RN AN NN AN NN NN A AN AN A AN AN AN RN AN N A AN AN AN AN
i i e | MAMNMNAEATA AN NANANAA RN IANAAATAAAA I AN AAANANEAENAAAANAANASTAAAAAAAAAAAAAAAANAAA A NN
G M M MW RN N M A A A W N M N A M N N A N A N A A A N A A A A A N N N N AN A AN AN AN AN AN AN NN AN AN A AN
] i 0 AAAAAAAAIAENAMNAITAAAAAAZAAASTATAIAIAAANAAAAEAAAANXAAAAAAAAAANAANNAAAAAMNAMNAAAAMNN XN Y
: L i i L e i e e e e e i i i e e i i i i i i
W M ANAAATNAMNANAAAAAARAAAAAAZAAAAAAANANAAAAAAATANAAAAAAAAANAAAANAANAMNAMNAMNAAXN AN
] M AN MM A M A M A A N A A A AN A A A A A A A A N A A A N A AN N A A A A A A N N A N A A A N A A A A
XX AN BN ANAN AN A Al AN AN A AN AAAAAAAAANAN AN AAAAAAEAAAAANAAAA AN AR AN N X N
! MMM MM A A A A R AN N AN AN AN NN A AN NN A NA AN AN EAE AN NNNENA AN AN AN YN
] AASAAANAAIANAAAAARNMARARITAAARAANRAAAMNAAAAAAAAAAARNANAAAAAAANENENAAAAASAANAMNAN AN N
i e e e e i e e e e e e i e i i
AAIMNIAANAEAZAARAAANATAANAAAAAAAAAXAAANAAZAZITAAAAAATANAANAAANTAAAAAANNA NN
Mo M A N A A AN AN AN A A A AN AN NN A AN NANEAAAANANAA AN AANNA AN ANNNA A NN A
AN N ANAN AN A IAAANANAAAAIAANAAANAIZAANNAAAAAAAAASAAAAAANAAAANAAANAANANAMNMN
M W M N A M W A M A A A AN M N A AN AN AN N A A N AN M A AN A A A N A AN AN A NN AN N AN AN NN
FAAAAAAARAAAAAAAATAAATAAAANRNAAAAAAAAAAATAAAAAAAAANAMNADANANNAAAMANATANSNXXN N
AP A A N L A N A A A M N N A A A A
ANIAAAAANANAAAAAAANAZAAAXAAAAAAAAAANANAXANANANAAANANMNMNAAAAANEN MMM NN N I
e i e e e e e
A AMNANNANAA I Al AANAAA T ANAAANAAANEAAAAAAAAAAAAANAAAANAAAAA AN TN AN AN N
AN N M A NN A A AN N AN AN NN AN AN AN AN ANA NN N NN AAANANAAN NN AN AN AN NN AN NN NN N
AAAANAANAANAAARAAIRIAAAAAAANRNNANANTAANAAAAAANAAAANAAAANAMNNAAAAAAAANAAXANXAN
i iy i i e e i i i i i e i i i i i i i
AN AAAAAAAANAANAAAATAAIAAAAANAAAAAAAAAEA AN A NN N AN NANAXENANA NN NN XN I
MOMLE AN NN A A NREA AN AN AAANNANNNANAANANANAANAA AN AN A NN A NN A NN SN A A NN AN NN
AN AN NN AN AN AN N AN NN AAANEA AN AR IR AN AN AN AN AN NN AAx N x o N i
M M A N AN MM ANNA NN AANNNANNEAANNNANANEAAAANNAANAN AN AN AN AN NAANAEE AN
ZAAAAAAAAAAAAAAAAAAXANAAANNAAAARARANAAANAAAAANANAAAAAAAAAAANAAAXAMNA NN
N A A e P A A M A NN A A A A A
AAAAARNNIAAZAANRAAANIAAAAAANAAAAAMNAEAAAAZAANNAATZAAIAANANTEAAAAAANNANA AN
R AN 1 ] MM A A N A A M A N A A A A AR A NN ANAAANAAEAAANNEARNAARANAAAANNAAN AN N NANEEA AN AN NN NA
W N A W AW : AANAAIAAAAAAAN AN NINENEASA AN MoAA AN A AN A AN AN AN A AN AN N
M A N MM el i b ] Mo M N M A M NN AN A A NN A A N N A A N N A M N A | M M M AN AN AN NN A A NN A NN
A N N AN E NN M ] ] . MAARNARNEARAMNANRAANANANAENEAXANANNAA AAMNNAIANANRAAAAAAAAAA
AW AN NN A A A A ] A M N N N N A N A A A ] A AN AAx AN WA A A A A W A M MM
e AZAXANAXAXAMNAANNAAAAXAXAAANA A ANAAANAENANAEAYAESNAMNE N
WA A AN NN N A NN AN A K AN A M A NN AN A A A N AN A AN N A A MM M M A A NN NN AN AN ANANNA
AN AR EEAAANE A EEAAREBTXEX XA DA AANAXAREAAX AN X AA A A A AN AN A AN NN
e L T AN AN I AANNA AN NN NN
HAA AN ARANAAAANA ] AAAAXATANAAAAANAAANANAANANAN HNAANNANANEAENRAX A N NN
MM A A N AN A A O NN M A A M NN A A A A A i i e i
A H A X EXENAMNANEADAAA AN AAn A AAAAANNAZANAANANANNA
Mo AN AN AN MANNANNAMNN N AN =N MR A A AN AN NN AANAA A A N A NN AN AN AN AAANNNA
AN NN EN AN NN AN Ax AA A AR A NN AN AN A N A A AN AN N A A A A
M_A M M W AN AN A A N A N A A W A N N i e i i oM M M M M N M AN M N A A A A NN
i MoA R AN MA AN A ALALK N MM MY MNANAAXA NN AN N A
e e i i i i e i e e ) A N A A
AANEAENANREEREADDNANAANAAN NN W L e i i i i Mo M N M A N N MMM E N NA AN
e I i I i i I I e i
AANANEANEAX TN AN AN AN AX N e i i i i e ) A e M A M N AN N A A W A N
H AW AN NN NN AAA NN MNNENENA NN M A W N M A M M M M A MM
MAANARNNEREAAAAAAANNEANANAM i i e i e e e, -
A A N A A A M A N A A A A A A W M A e L e N ] L el el A A A A
P e e e e A PP P ML e MM, ‘i'i.:'#‘l‘ L e A A A A
MM E XN X N XA A AN EXAN A ., Ll ) L NN O N A A A M A
AN ANNAAAAANAN NN AN M L el ) L el Rl e el BE N R A A A A A A
ANMIXTEAIRNENAENAAANSAR 0 MM el el W X A M A L ) L i X A A
L e e e e i e ot ool g el el el il NN N RN A A M M
AN E XN X AN AN NN AAAAA A AN M e W N ] o P NN N Y NN xx A
Mo N A A A AN AN A A AN AN N M A A ] » LR SESE I RERE LI A A A M M A A A
AN AN A AN A AN AN AN N A o LI M R A e W A Al
I:I:l:iI:H:H:I:l"l;‘lll"l"l"ﬂ"l"lﬂl | = :4-:4:#:1-:_&-:4-:4-:! "x:x:a:a:h:x:a: .
MoE A AN A drodp b dp e dr b N e NI I I
M_A M A A LALLM I I L N A A M N NN A
L i ] LA N N N x o a moA x o
WA A AN A A JE ok b dr b dr ki M W MM x M
XM A AN XN | EPC O L I IO A x A A A A A
N M LI DU UL I M A W
AN NN EX N X ox EREIE M N N N N W A A e
AAAAAAA Ao g, L MEE IS N RO B N M A W M AN
iy X L SE N N A N oA ok A
AN AN A AN AN M LI I L M oy A W AN A
AN AN AN X X M EICIE I SN O BE A A e x x x n A
AN A AN Mo N A LA N U I & A A
AN AN MA NN ¥ ¥ LPEDC O N O B N N N N
H N EAA N AN M [ M IE I ML M A M A A A
AN WA x NN N_m LI I O NN A A x ae
3NN AAA WA M L e NE LR ML SN N A |
EAAANANAAAN M X L BB I E O A B
Mo WA A W A E e 0 er E A A N e )
| X N ] L L N N I A
NN ) L BE LS A E N L
X A Ll B N S N O Y
L N L0 I e A I e
p_J M oW W n
et eotatete!
N R g g hg g hh b a bk LN N N N IRy
T .I:I:l:l:l:l:ﬂ:l:l:l:ﬂ:l:ﬂ:ﬂxl | .\:::::1-: _“n:n:n:x:n:x:n:x:n:a:n:n:x: o 4:4-:#:4':'r:lr:lr:lr:lr:l:#:-l:ll:
A A NN A NN e A M e A MM A ok ok K Nk kX & WE
MM A M M X N KW ™ i i i L S e
l-i'l-il-ill-ill"l-ill?‘il;‘llll!,'dilﬂ,III 'i\: N N J*a*l'*l'*k*l'*ll*b*#
MO AW A N MO N R N A N ' EE e e X
LE N ML L
'i*&*&*k:&:i:r:lr L A
Ll d .
by X i .
Bk kB EE Rk
-
‘4*11-'#‘_:. et T
X X i LU
e e e e e
A
L]
X
*a-:a:an
i
L )
Ty

x -
; i or i
H_E A mA MO X M M ON M L]
A A A M MMM MW A N M M b ok ki -
i ] ) X kK k
e T A et et Rt e el et e et PN
A A e 4-:Jr:l-:=|-:4-:4-:1:#:4-:#'!:4-:#:4-:4-:#:#
Rty
e e xﬂxxx"xax"'x" )
ERCRE RN N e A
L R N N N L i
E EENE DEE MR & A o ox N A
L el e N N A A
LIC BT N N N ¥ o o
LR e NE L RE N B A A A A A A
EICE N SE NI NN A A xA
ERE R L N LN A M M AN M
LI L S NI N A oA XA
g BE e B A N TN N A M
LI ME LI N NN N & A M A
L oE B ME R RE B RE BE N A M M A M A
i LI SE B N A e w  xa
] L NE R L O N A A A
1 L EIESC O BE O N N M A M A A A
] ] A e e e RN R L RE N A
- ] 4 L] LI I N N A M
] M ™ i Sk N DE e B MR ME N & M A M A X
AT : 1 1 : e L B O N A A
M J ] M A
MR A_X a2, LI e LI B E N N X M A A AN
- :x:'u: ?!xil:i! x::I::!::u:;l::!::u'x':!::i!;x:n;x:xpxrx:x:x:x:n:l-n e 1-:&:-:4:4:#:4-:&:&:4:11-*
| L i i i i R i e L el N kN R RN N A A A A A
. ! A W M M A e e e e B EREE DU O N N N B RE I A M A A N X A
EEaEalan A e e R R | EICRE I E L N PEE LI N X M A M AN
_mm | i e i i e i i M LB R RN A
:I.hlal.i R i i e R R M A A L el o N ek e ) AN A AN
i I i i I I N e XA Mo N A LU N BN O N ] M A A M A A
- | . e i i e B e M NN N M A A WM M & AN M A M A
| ) L i i xxn:!xn:!n:lxxal'-' MoX N X N M | A M M M A M A MW A N NN A NN N NN AN NN
AN I i 1 MA X ANAAAAAAAA AAA A RAAANAXTAANAAAMNNEE M
maman | e A A e e - L iy e iy i e Aol R M N A A M A N N
e .g.:.i Mo ] i i Mo N N AN AN EENANA AN AAA M NN R AN AN XN XA NN NN
i ] g e P L P P R L R L e A L Ao M A N AN N NN AN NN AN NN A A AN AN N N AN AN A AN AN AN
. | ) L i i e ey e X AXAANANAAAAAA T ANMNAAAA A AN A E A A AN A A AN AN M
N M M N e W W e e e e i e e
aE s s X i e XA ANAEANAAANARAXTHNN AN ANAR AAAAAAAAREANAAAANENXA
e RN Ly i L i e e i i i e e e e i i M W N M A M A A N M A N M A A A M
- | ll:h'i.i oM N L e XEAAAAANAAEAANNA A AAAAn AN NAMNANINAAAANANNNN
e A M e e N I XX AN NAANNANNANANE AN ANN MM ANANANEANEXNXANANXN
e an WX ol i iy Mo A N M A A A N AN A A i A AN A A NN N AN AN M A M
A oM - M W i MM M MM NNN AR AN M_A M M N W_M A N AN NN AN NN NN AN NN
A M ox A ] ] EANAMNENAEANN - | AAA A ANAANANANAAAAAAMNYXA
| M_N MM A i Ly - i i i e Mo A AN NN M X M E A W N AN N M A XA
.h.ha'i.h}a L i) Mo A N A NN A AN | HAANNAN ANNANNEAANNAAAAAA NN
. ] Mox M M MM A AN A A AN A NN WA AN A AN NN A AN N AN M
| | L ) Mo A A AN A A A AmMAAAANA MM A A A N M AL N A AN A A AN KA
e M A MM M W N A AN A M M N_M N A A NN N AN AN ANA AN NN
| Mo A Mo W N M AN A NS AN AANAAAA ANAANNANAIAARAAANAXNNXA
L MM M W M W A W_M_M A N W W N M MMM MM A R M A A
) - g ) MEAAANMNAAAA AN AN A NAANA M ANNAAZAAAANANAENYNA
T A A MoM M AN A MM A AN L AAIREANIAAAAXEAAMAMNXN
- | Ll i) Mo WM N A A AR A A MoAE AN AN NN MM AN AN AN A A A NN
e F | i i M A A A WA M W_M M MM A M_M A N M A N N A
| XM A MAAANNEAERMREAAARAAAXEAANA ANAANA AN AN A NAAMNA A
| e L i i i e i AN M N AN M N A N AE A N A A A N A AN N AN A A N A A N A A A A
" E M A AN NAAAAMNAANNAA AN AAANN AN AANNAANAATAZAAANMNAANANAAAAAAAX NN
}Il A i e i MM
| L i MAA A A AR A A AR A AN A A A AN NN AN NN L] X A
i | Mo N AN AN A ANANNAAN AN AANANNNAANAAAAA N_M_ M
" XA A AAANANTARNXYXANAIAEANATAAARNANAATAAAAAAR AN A XA
-] M N A A A A L A A A N A N A N A N N N N A A N_M_ M
"N A I I I I i i x N A
| JHI:I.':HHIHHHaannnHnall?”lgaanilanauannnlnaalanaa MMM
| X XN N A AN AA A A AN A MMM AN N AN AR AN A NN AN - | M
- H?d::'lH?l:I:l:H:l:i'd:I:I:l:I:I:l:I:I:l:l:I:l:I:l:l:?d:I:l:I:I:l:I:I:l:I:I:l:l:ﬂ:l:ﬂ:l:l:l:lﬂlﬂlll e
i ey e ey
] R e
] N x mx N XN Ax N AR A A AN AN A AN NN A AN A A A AN A A NN AN AN
i P M M o M N M A A N A A N M A M A N AN A A A N A AN AN NN A
AEdAdAANNAAAAAAZAAAAAAANARAAAAANANRENARAAAAANAAANANYNNANA
] ] li:h WA A N A A A A A A M A N N A
'n - | " v "n:h.:.:.n T T T g g i P g
' MM AN MNAN NN EAx :h:H:hl :I’F:H:H:hn iIli!"?l-?lHilll-?l-?l'iI-l"?l-?l-ll-?lH?l-il-lH?l-l-iI-iIx?l-l!iI"il-?l-?l-?l-?l-I-?l-?lHiI-H"?l'iI"l-iI'iI"l-iI-iI"l!iI!?l-?l-iI'H"?!-iI-?l-?l-iIH?l"?l"?l-:hﬂlﬂnﬂlil-l"illﬂll'ﬂ"l-l-?l AN A AA MoA A N N M M
ina AN BNAMAARAAANAYAXAAAERRIAAANAARAAIAATARAARAAAAAAAARAAMNAXAAAAAAAAAMNANMRANAANAAAAANAAAAANAANARN AN M AN A AN ANA
| i i i i i i i e i i i e e i i i e i i i i e T i i e i e i i i i e i M AN M N AN
] M AAAMNAMNAEAA TN AAANNAAYAANAXEANRAANNEAIANARANAAARAAAANAAARANANAANALZEAAANAAAANAENALANANAAIRAAAAANAAAAAANTAASAAXMNNA
M_A M A AN AN AN AN AN ANA NN N AN ANANA NN A NNNNANERANAANAANNA AN AN ANANANMNEANATENAMNAAA N NANAAANA NN AN AN AN A AN X
i i AN A AE XA NAAAE AN NN EAXY AN AAAAAE XN TE XX AANAXE AN AE AN N XA A NN AN AN AN AN AN AN AN A NN AN AN A M A A
MM A A AN NN A NN NN NN N AN NA NN AN A ANN NN NN NN NN A AN N NN AN AN ANAANEENNNANA NN A ANNNA NN A Mo M AN A M N
i AAANANANAANRNNAAAAXYXARAAAARRAANRAEAEARARNAANAAARANAAAAAARENANTAAAAAAAANAAARAAAAANAAAAAAAANANAINAINNNARAAXNA
M_N A_N_A_ AN A Mo A A AN A M A NN N A A M A N NN M A N A A A A NN A A A A A A A N A A A A A A A A A A A A A N A A A R N N N A
AA ™ AARXAARX A I A I A A R N i i
M_M N ] k AN AN AN AN RN AN A A NN N AN E NN NN NMNAANANA A EANANANANNNAEAAAANNAMNANA NN MO A M A AN AN AN AN A AN AN AN A AN A A AN A A A A A AN A A A NN AN AN AN AN A
A A AW A M : ] M A NN A AN A NN N AN A NAANAANAAAAIAAAAXYXANAEAREANAAANRZAARAAAAAANAANANAAAAANRAAANENNNNAAAAAEAAAA AN E NN AN AN NN
A o i F MANANANNENANATEAAAN NANANANNNAASAANNNENN NN AN NN A A L | MM M AN A NN N ANAAN AN NN AN NA NN AAA NN NN ANANA RN NANNA AN M
A AN L i I i i i MAAANANANANAAANA HAAANEIAAAIAIAAANANNAMNEAEASEASASNAEA | AEZAAAANAAAMNAAAAAAAIAANRNAAAAAAAAAANAAANAAANRAANXENN
AN i i h Gl i e iy i i i i AN N ENNNNMANAYE NN AN A NN A AN N AN AN AN NN NN A M_A AE A A A A AN N A E AN AN N A A A AN NN A A A A AN N AN N A
A L I -] e o o e e i NN N lll:ll:ll;lull:l:l;lnl"u-uun - | | ANAAANAAAAZAEAANAAEZANANAEAAANNANNAANTANANNNNAEAAXN
L N W i i A AN ANANANANAAEAEAMAMNNEAN NN N AAMANANAAA AN ANARNN AR NANANANAA NN NANANSN AN
A_m W MWW M A i | A AN NN AANAA AN NN | AAAAAAAAANNAEAAAANARA NN AN AN AN AN AN AN NN
AN R R R i MM ANAANMNAIAAINAEANANANNAAA MANNANAENNAMNAMNANNAANNAAAAAA AN N A NAMNANNNE XY M e
A i EMNAAANAANAMNNNANAELANANEANRANNAENA AN AAAAAAAYANAAANATAAAARNAAAAAAAAAATAAARNAAAREXENA
N iy ) i e e i i i e i e i i i i e i
L | ] 1 Ax N A AN AN AANNE YA A AXNAAATAAAAAANANTEAAAANNANAAAAAAAANANANA AN NN
M_M_A ] AN ENAMNANAEANAEEAANAA AN M_E W NN A AR A AN ANANA NN NN A NA AN NN MR NN NN MR
A M Mo W M A MM A M AR N AN NN A AN AAAAAANAAANAAAAATAETAAAAAXEXAXAAAANEA AN NN
i M AN ME A A AN AN NN AN N AN NANNE i i i e e e e i i i
1 | EAANMNANAASEANANAANAN AN A AKEAAAIAMNIAAAAANAAXANANAIEAAAAANAAAAAENAAR AN XN I
] | AN AAMNANNAETEANAE AN ANNAN AN AN AEANAAAAAANNA NN AN SN AN AR NN NN A M e
- i) M_ AWM AN N ANNENNENENNAAN AANEIAAAITMNINANNANAARZAANREAXAANANAAANANNNARENYYN
- HAENAAANNNENANNE AR M A A NANAMANANANAMAANNEAN AN ANNEAE NN N A NN
L Mo A A A N A AN A NN AN AA NN AAAAAAAAANAAAAAAAAAAAAA AN NN XA
A AAIZNAXAENNNEAANANANASS AA AR AN AARAANNNN NN AN ANNNENNANEAAA AN A NN N N A
X R AAARNAMANENENALANANAARNMAEAANAXTAN XA AANAAANAAAAARAAAAAAARNAAAAANAAAANRNREAANMNNYS
A W M | A N N M A M N MOE A A A M AN MM A M N M A M A A e ey e e e i
AN x AN | L i | AN A ANANAANA T e I
MoA M AN A X HxmeaAn AN EAANEdAAN AANTZANRNAAAAANANANANAANNENANANEANNENERLNNN AN NN
AW A AN A W AN NNaA ANMNANAIENANATEANZAANANAAAAASN AN AN NN NN
?lililil?lil.ﬁ NAEAA M_M A NMNNNEANN AN AN ANAAAN I ZANAAAANNANENANNANANNEA AN AANNNNAX AN
EXNAAA A AAAARNAAEAAAAAAAAAXTAAdNANA AANAAAAAMAAAAARAAAAAAAAAAAAAAAANNAAANNAAX
M M M N M A A WA N A A NN AN AN AN N AN AN AR N A A A A N A A N AN AN N AN AN N AN N A NN NN A NN A WA N e A A
Mo N WM N E N A H A AAAAAE NN ANNANANN A dAANAIANEAAAAAANAAIAARNAAXTAAAANANAATAREXENXENDN
A AN - | e AN NN ANANRNAAAA NN ENAAA NN AN NN NN AN M
AN NN A AN X M N M AN N ANAANA AN AN AN A A A AN AN A A A AN xRN NN NNA
M_A MM e e e e MM A AN ANNEAN AN AN AN ANNNANANA NN NN AN NN
AN AX MAAAEANAEAAAANMNA AN NoAAAE A=A AAAAAAXTIAANANAAAAAAAAAAAANTHAXTXN
AN MN_A WA N AN A A N N N N MM N NN NN M_M_ MM M N A AN MM MMM A N A A N A N N A M N RN A N A N AN
= | e e e e
AN AN A AN AN AN A NN NN AMNATAARNNAMNAAAERAANAAAAAAANANANAAANNAANA AN AN
MM M AN ANEAA ME AN ANAN A o bW MM A NN R AN AN NARNAAANA AN AN AN AN N
A_M H M AN A NAENNENNNAE NN e ey e e
- | i MAAEAA A EAAANANAEANANNAAN AN A EANAAA AR AN N
| A Ly e e e e M M A A A A N A M A A MR A N M A A A A A e N e A
L MNAAANMNNEAA AN ANNAA HNAANAAEAEAANANAAITDAANMNNA B AN EANEAENNA MY N
M ANA | M e M_M AN | MM NMMNANAAAAANAAAA MM A AAANNAN AN NN AN N AN
AW AN AN AN A AN N Ax A A A A A A A A A A A A EAMNE AN AN N AN AN AN A AAANAN A A AN N
Mo N A NN A NN N mAAMNNENN AN Mo W M N A AN AN NA AN AN AN AN NN A AN NN N N AN N NN NN
i A HEAEANAR AAAAARNAAIAIZAAARAAAIAAAANAXTAAENRNAAAAANANA XN
| M M_M M_M MM NN NN M_M N M AN A N RN M A A R M N A M N NN A N N N N W NN A A N A AN
WA N xAAEANTS P A e e i
M_A W_M_A - | MM AN A N NA XA NA A AN ANAMNAMEANNAAARENA NN A AN A AN NN A
iy A AN AN AN WA AR A AN AN MNN AN AN EAE A NN AN A AN A MMM
N_M MMM m_A M MM W N NN MNA A AN NN NNEAAAANANN AN
A L AAMAANATAAAAAANAANANEANAAAAAN NS
MM | m_M_M ] i e e e i e
A A A A JAAAAAAIAI XTI AENEAAIAAAAANAAAANESANANSS
N_M | M e
A - | ANANANANAATARA AN AN AN AAAAAA AN
| | Mo A MM MM AN E A NN AN M A M NN NAEMNNAN
:H:?l MM n::l: ;‘:ll||':l:||l||'||::l:n:u:n:n:n:n:n:a:n:n:a:n:n:n:a:n:nl :u:||::l:||:n:||':l'a::l::l:I:n:n:a:l:a:::n.n-aln"u!x"
M_A MM A A AN MM N NNANNNEAN AN AN NANMAENNAMNAANNEANNANA
AANAEAAAAAEANNANAAIASANAAANENNNNAAN NN
M_M I
AAAIINAAAEANMAAAAIAAEAAAAAAAAAATAAAAAANEdAN
W_M_ W MW MAA AN AN A NN AN NN AN NN ANAN AN AN NN AN A AN
Mo AAEANI AN AAAAANINAAEAAAAANRNMNANAENRAAAANANANIANANAAASAMNN
N LN i e N | A A NAANNAN N AN N A
A A A A A A -] RN A A A A AN AN NN NN AN NN AN AN AN - | A A A A M A M
i | W M A AN N AN AN AN M
AN HHIHIIHHIl?lllqllllllllllllll AMAAAAANIAAAAANANA AAEAAAAAAAAANAAN
i MM WM NN M N M i e e e i i e e e i e e e MM M N E A AN AN A AN X
A AAANETAANAA T e e e e i
M_M A M_A M MM N AN A A A Mo A N A A A AN NN NNANAEAANA A A NN AN NAANNAANANNEN AN A AN N ANA A AN AN
AN A N N A A N N ANANANAAAAAAAAA AN A NN A i i i i i i i i
M_M_ A M AN AMNNNANNN T I T I I Mo M N AN AN AN
A_A AEAAANATANN AAAAANAAANAAANSA AAAANAEAANNN 33 AN EE AN ENAA
i | MW NN MMM oMM MR MMM A M M N A N A A A W_A M M_M_ M MM
A_M AN ANANAAA FAAANAZAAAAAZAAIAAAXAAANINAENAN AN A
m_A MM AN MA NN N AN MM A A M N M A M KM N MNA NN NNANAN A_n
A m AN AN AN A AN NN AN AN A AANNN AR A A AN AN AN EAA AN L | ]
| WA W AN N MNNY AN M W M M N A A YA NN ANANNEANAANNNAN L]
M_A AEAEMAANENA AdNAIAAANAAANANANANEEA X ANATAA | Mo oA
M_M M_P_M M MON_ A N M MM e e e e M_M NN
AN AN I MNA RN AAAA A AAAAAAANAN AN E AN AA M AN N
M_M AN AMNNANMNAN X M AN AN NN XN A NN RN NN AN x M_M A
A AN N AN AN AN Z AN ENA AN AANE NN AE MR EAA AN A
m_A M_A W A M N M NN A MM W WM N NN NENNNAMNATENAANANAN | AN AN
AN AN AN AANXAAAAAAANAAAAANAANAANNAAR AN mAAn
M_M A A M. M A M N A AN AN AN A AN A - | A MM
AN AN NN ANAAAAAAANANANAZINAANTN HE AR AN AN A
ot o ettt ettt L e o e e e
M_A - | AAnEA AAAARAAAAAAAAANRARAAAEAAANIEAIAAARNGXAANANAMNNAAAMNASAAAA
_ m_n M N Lo i i i i e e i e i i e e ey i
A_A AN A A M N ANAANAZAAAANXYANAAAAAAAANAAAMNETAENNAAAATANNEAANANANASANAA
M_A A MM A AA Mo AN AN RN AN AN A A A N A AN N A N AN A NN N A A AN A A AN AN NN ANA AN N A A
MM iy i | AN N E A AN N EEEAANAAEAY MDA AAAAAAN AR ANAN A AN AN
M_ N_M_N L i M A N A A AN A N A M A A R NN A A A M N N N NN AN AN A AN AN N A NN AN
A i i | AN AN AN AAAAAAAAANAAAAAANANE A AAMNAAAA AR N AN AAX AN NN
M_A m_n i ] M N A A e M
A NAN I NA | A - | Mo A N N - i i i i e e e e e i e e e e i i i i e i i
vt o ol ol et et ety ool e o ot e e ot AT ot e e
L AL, o T e P P L P L e ML e M Ax P e el el e o e e e R R R

A A A A E | H"HHHHHHHHH!HHHHH!HH!H. L N W N M A E | AN N i i

US PP21,221 P2

(Rl

e

g N R L R,



	Front Page
	Specification
	Claims
	Drawings

