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(57) ABSTRACT

A new and distinct peppermint plant ‘McKenzie’ character-
1zed by 1ts upright growth habit, vigorous and abundant root
growth, resistance to Spider Mites (1etranychus urticae),
Mint rust (Puccinia menthe Pers), Mint wilt (Verticillium
dahliae and Verticillium albo-atrum), and a distinct flower
spike with mostly pinkish white petals and consistent o1l
quality throughout 1its phases of maturity.
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Latin name of the genus and species of the plant claimed:
Menthaxpiperita.
Variety denomination: ‘McKenzie’.

FIELD OF THE INVENTION

The present invention relates to a new and distinct pep-
permint plant botanically known as Menthaxpiperita. The
new variety has been named ‘McKenzie” and will be referred
as such hereafter.

BACKGROUND OF THE INVENTION

The new peppermint plant of the present invention was
developed 1n an effort to cultivate a peppermint variety
exhibiting an upright growth habit, vigorous and abundant
root growth, greater resistance to Spider mites (Zetranychus
urticae), Mint rust (Puccinia menthe Pers) and Verticillium
wilt (Verticillium dahliae and V. albo-atrum). Further,
‘McKenzie’ produces a peppermint o1l that varies miimally
in o1l profile based on plant maturity.

The 1nventor explored ways of creating peppermint
hybrids through conventional crosses from the ‘Black Mit-
cham’ (Mentha piperita)—not-patented—parent plants
without the use of chemicals to mcrease ploidy. The method
relied on adjusting environmental conditions to generate
viable pollen. Using this method, several seedlings were
generated 1n 1996 using two ‘Black Mitcham’ peppermint
plants as parents.

The resulting selection has been under continuous evalu-
ation at the A. M. Todd facility located 1n Jefferson, Oreg.,
since 1996 and has been asexually propagated through stem,
propagules and rhizome cuttings. The resulting propagules
have remained 1dentical to the parent plant in appearance,
resistance to the common diseases encountered by mint
plants, peppermint o1l quality and vigorous root growth.

SUMMARY OF THE INVENTION

The present invention relates to a novel peppermint plant
named ‘McKenzie’ characterized by 1ts more upright growth
habit as shown by taller growth with thicker stems, when
compared to commercial peppermint varieties, more abun-
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dant and vigorous root growth and resistance to Mint rust
(Puccinia menthe Pers), Verticillium wilt (Verticillium
dahliae and V. albo-atrum), and Spider mites (etranychus
urticae). The peppermint oil profile of ‘McKenzie’ is also
similar throughout 1ts maturity when grown 1n Oregon and
Washington.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying color photographs of ‘McKenzie’
show the new variety:

FIG. 1: shows cuttings of the claimed plant ‘McKenzie’
including 1ts foliage and inflorescences.

FIG. 2: shows the mature leaves of ‘McKenzie’.

FIG. 3: shows the flower spike of ‘McKenzie” and 1its
flower whorls having mostly pinkish-white flower petals.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention 1s a new and distinct variety of
peppermint plant having the following characteristics that,
in combination, are not exhibited in other peppermint plants:

1. More upright growth habit;
2. More vigorous and abundant root growth;

3. Improved resistance to Spider mites (Zetranychus
urticae);

4. O1l profile that shows little variability based on plant
maturity.

5. Improved resistance to Mint rust (Puccinia menthe
Pers);

6. Improved resistance to Verticillium wilt (Verticillium

dahliae and V. albo-artum).

‘McKenzie’ 1s an herbaceous perennial with an upright
shrubby growth habit. This facilitates harvesting and thereby
reduces costs. The observed plants were two years old and
were grown outdoors 1n western Oregon, 1n a silt-loam soil.
Based on an 1nitial May planting density of 8,000 plants per
acre, a new ‘McKenzie’ rootstock field fills 1n by mid-June.
The density of rhizomes from this acre of rootstock allows
for a 15 to 1 expansion the following year compared to 10
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to 1 for ‘Black Mitcham.” Numerous branching stems are
produced each year with an eventual height between 70-90
cm. The approximate plant spread 1s 1n the range of 14-24
cm reflecting a size measurement half way up the plant
during bloom on a managed field plot. Measurements taken
at different times of the year, on ditferent locations of the
plants, under different crop management regimes will vary.
As ‘McKenzie’ 1s a rhizomatous perennial; it 1s not possible
to specily the accurate dimensions of one single plant
because the differentiation of where one plant terminates and
another begins 1s unknown. At the end of one growing
scason, 1t 1s estimated that one rooted cutting will have
spread through a six square foot arca. When compared to
‘Black Mitcham’, the industry standard, which 1s not pat-
ented and has been commercially grown for hundreds or
years, ‘McKenzie’ 1s more upright in its growth habat, taller
with thicker stems (due to a large extent to the highly
lignified stems which reduces lodging), larger leaves and a
lighter green color with less anthocyanin pigment develop-
ment under similar growing conditions.

‘McKenzie’ has a square stem, 1n the range of 6 mm on
a side, compared to the average 4.5 mm stem of ‘Black
Mitcham.’ Stems and leaves, especially along leaf veins, are
sparsely pubescent, more so than ‘Black Mitcham.” This
increased stem thickness results 1n reduced field lodging and
a stronger overall stem. Based on flowering ‘McKenzie’
matures at approximately the same time as ‘Black Mitcham.’
‘McKenzie’ also features the additional benefit of vigorous
and abundant root growth, which results 1n more rapid
acreage expansion and reduction 1n planting costs. As com-
pared to the peppermint plant ‘Clackamas’, which 1s dis-
closed 1n co-pending application No. 10/193,213, ‘McKen-
z1¢’ has a substantially elongated flower spike, thicker stems,
darker leaf color and, on average a taller growth habit with
larger leaves.

All color descriptions according The R.H.S. Colour Chart.
In botanical terms, ‘McKenzie’ has a distinct flower spike
that 1s quite elongated as compared to other peppermints and
can be up to 30 cm long under some growing conditions
when measured from the lowermost verticillaster to the tip.
The number of paired flower whorls, or verticillasters, can
vary from 8 to 20. The first internode between verticiels
varies from 1.8 to 4.0 cm. Flower petal color 1s much lighter
than ‘Black Mitcham’. The petals are mostly pinkish-white,
but have a very slight lavender cast to them. The leaves half
way up the main stem are approximately 7.5 cm long by 2.4
cm wide and have an ovate shape with a serrate margin. The
leaves are oppositely arranged on the stem with an equilat-
cral base, an acute apex, and serrate margin. Ventral leaf
surface color 1s 139A (Green Group), dorsal color is 137B
(Green Group), petiole color is 147C (Yellow-green Group).
Stem color is 146C (Yellow-Green Group) near the base and
ogradually becomes more purple until the color at the apex 1s
187A (Greyed-Purple Group). The fragrance is peppermint-
like.

The tlowers of ‘McKenzie’ contain a 4-lobed, nearly
regular corolla 73D (Red-purple Group) with a short tube, 8
mm long from the base of the calyx to the tip of the forked
white stigma. The calyx generally has an average of five
ciliate teeth fused at the base forming a short tube and is 4
mm long. The calyx, peduncle and pedicel colors are 187A
(Greyed-purple Group). Each flower has one pistil with a 7
mm long white style and four epipetalous stamens that may
be exerted with 4 mm long white filaments. The whaite
anthers are less that 1 mm. Pollen color is 10D (Yellow
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Group). The formation of seed is a rare event. There is no
obvious flower fragrance and the plant does not produce
fruit or seed.

The o1l produced by ‘McKenzie’ 1s of a typical pepper-
mint type. In contrast to ‘Black Mitcham’, the o1l profile of
the ‘McKenzie’ varies little with plant maturity. This feature
allows for increased yield due to flexible harvest timing
during a single season without significant changes occurring
to 1ts o1l profile. ‘McKenzie’ has an herbage yield of
approximately 70 Ibs./acre and an essential o1l quality of
peppermint o1l having a 10 to 20 percent higher menthol
content than standard ‘Black Mitcham’ peppermint.

‘McKenzie’ has been grown and observed under 3 dif-
ferent field conditions as well as under greenhouse condi-
tions. As with all plants, the traits have varied depending on
location. These differences can be attributed to varying
climates, soils, fertilizers and water regimes. However,
‘McKenzie’ remains distinct from other peppermint plants in
its characteristics. The resistance to the diseases identified
above 1s presented 1in Table I. The results were gathered from
a study performed 1n western Oregon and show the com-
parison of ‘McKenzie’ to ‘Black Mitcham’ according to the
mean number of rust pustules per leal, mean number of
Verticilllum strikes per plot and mean number of spider
mites per leal during three years of analysis.

TABLE 1

Mean Number
of Spider Mites

Mean Number
of Verticillium

Mean Number
of Rust Pistules

per leaf strikes per plot per leaf

Aug. 15, 1999

‘MCKENZIE’ 0.00 0.00 0.75
‘Black Mitchum’ 40.30 9.25 8.25
Aug. 22, 2000

‘MCKENZIE’ 0.00 0.75 0.58
‘Black Mitchum’ 183.25 17.00 10.00
Aug. 26, 2001

‘MCKENZIE’ 0.25 1.75 0.25
‘Black Mitchum’ 81.25 30.50 11.25

As 1llustrated by Table I, ‘McKenzie’ 1s significantly more
resistant to the diseases shown. For example, although the
incidence of Mint Rust varied overall according to the three
years shown due to differences 1n annual growing
conditions, ‘McKenzie’ consistently showed much greater
resistance to Puccinia menthe Pers when compared to the
mean number of Rust Pustules per leaf. In fact, Mint Rust
was almost eliminated. Similarly, the number of mean
strikes per plot for Verticillium dahliae and Verticillium
albo-atrum was markedly reduced by ‘McKenzie’ when
compared to ‘Black Mitcham.” In the case of Tetranychus
urticae, the man number of Spider Mites per leaf was, again,
almost eliminated 1n comparison to ‘Black Mitcham’.

While the plant identified 1n the present invention has
been described as it relates to a specific embodiment, it 1s
understood that this application 1s intended to cover other
variations, uses and adaptations that may arise under differ-
ent environmental conditions.

What 1s claimed 1s:

1. A new and distinct variety of peppermint plant, sub-
stantially as shown and described.

x *H % x *H



US PP14,480 P2

Sheet 1 of 3

Jan. 20, 2004

U.S. Patent

143, %

N A s & A _F 1 ., a1 . w m e r rw pdpd drryry g
- - - == [ . - - P - L K ]

..
| . | . . .-||| . . . . .. .. . .r.-_.-. .-. .-..-_:_.-.l.-..-.t.....r.r.r.-..-
oy i N r kH a e e Vi x
Ii.ll.bl.}\?l.'ll.}..'.#?il.h.i..l L i dr L] roroa T i dron L] "' [ ] L L N L L i

i ok & kR e g b b g | L i [ ] [ L
i e X e e i Bede e i b e e Wk A g 0 e e n L) Y -_II."hllII.-
dr iy el e i Wi PR e N W L ) Ianl“ul | » [} L
AL | ) ] ; ] i - | n )

A

L
L
»

-

. . .

Vi Pl el P L N I, N R Ly :

N rH . ”__....._..-M.“.“.._t.__.q....t.r..........r.._... P e e -, - P S o . L
P L o e e o

" e i T Pt N e e R
. .
...~.._u-.__.r._...,t..q..k.rkq-.r.__..a_.r....f._u-._,..__..4 w0 -:.___._.._._u_.... ) e R kNN
A N N RN e ey A L0
»

L )

»
*
L]
)
a»

4
L J
L
L
¥
»
[

W B e e b i N J
ok kg A g b oy i B F g e i W i b e i e wodr dn g e e o Bk A ] |
L N N S P e dp i de de S o i e e A e O oy A e O e X L4
..-..r.r.__.l....r.r.r.._i.._......-..__h.l.lb.l i b dp oy e e e B X iii.‘.l‘- L k o 3 h&l |

»
|

L A R N el ] L M) » i EEEERN d . L x |
n“_-_.-_ [ " i i " = o N o . . : b " |
bode Bk e R A ke de W e e s o ! EER TN ER MK XM NN " E i . L " lnx:j:___:llaaw
I N N L I R r N R E R A S AN e - d X e e e A
b a 4 m b oa kodrogod o droa doar ) L ] | ] X . x_; : k. EAREENRRENREREEX e I i i k . .IHIIIHH
.1.__|.r | T A I I A . k lv.HHHIlxlI..__u__HH..lIIu..IIIIIIIFHIIHIFHHHF.-.HHP!H ) _ . ) HI l”hl ll
& ; i n N r r
. nun:xunrnaln A alulllni
KL AN T R AN . r i i ; X x kul-_
N R AR N E X R T AA R T i ; 5 LA o e
4 UL ) ' AN N X T R R .
a t-.ll..-.ll.. o i E A _IE!.IJIHIE M ER ] 3 | ; 3 3 L |
¥ a b oo & o Ir Jdr i - L k O X E N E X J d
Ol T e T el e ' ) I.:..r IIIIH Illll!l M XN 3 s 3
Ca EEN N L e R N L ) L A J .
' E R et Wl B el N J J L
. O N SN e e | n_ : L xE M o
,“ r ...._._4....1.....1 ........_..._._.._.._.____ .___!....._.44.-....-__4-..__.-4.......- .xnnr.!nn k. 2 % . L ua J.nunu-"nn..l"n_..
b i e e e e e dr ol ek b e oo P i L M MM R
- ] E
: ORI N Motk oS tataly bl N % e
i ; |
T ”u______.u H._.H...H-_ s, A > .__ﬂx”__.a FaLa
ST A N AL A M R e e e . i i iy k .__.n!.-.n u'n

RN e ) T o &
) - ar o+ &+

TR A A A e
L S )
C N g ok
N el e
l.r.T.l..J..T.r*'-‘H. F
A e

>

Y
.
L

| ]
xr
]
[

In
I
F3
L d
L ]

L
L3
[}
-

)
)
Fx
»
&

&
)
L)
rore
-

EE Rl e )
.r.n.__ EA R R ke & RN
. .._h.-.....-_....lr.r.-..._.-.l ol
R
aa'm
o Dt ol o,
N T i X e
N oo b ok deoar ke dp -
& uﬂ“x“ .”x”v_l
bl
et ._..t.r.._......._h... i ~ hlﬁ L
= ;
P .1.....__.”.-_“.-.-. i i Tt Hlllﬂl l!-.. ll
a4k X, ; laxlu_nv
1 ] ]
| . e
|
.”.-h *
...ll”.-. .__.... i i....r.r P | II lx
P
._“.._._.._.._ e gty Mo i | 2 x x nx HI“HI "
- [ X b B & EX R XTENEFEEREENN o E M
.:._..Fk P I R A N nu.xx...._fnan nﬂu“: LA
Py FEAKREEDEXE® ] ek om XK
N ; ; ;
”».“.._“...-.q”.u.q..hn.qn... xxl“lnl “:lnl T I.Hnl"uniil“uaanlv.nxu ."H”l
__._.rwrl.__.._h.._......r L L Y ll | .“HHHHH Hﬂl l-_.HHl
ek i o
F ] [ ] & [ ]
B RO oy s
I N N Nt Al MW N -~ x X = lun i A
- PN St el Emrr iy
..u“ #H.—:....._...“.r....-h.r.._.............._l.._.._.r Sy T P.na..
A N N NN A iy

n X a
e e

i

. & M XN

&b ke & L]

-bbkr}.#hi}.!”!“#”#”h}.#“l.“ ”.-_.-_ HHII”IH H“l“!“ﬂ“ﬂ.
W oar dp ko dp e deodp dp e i i - M

EL L NERE N L L L B B L
EE N T N L e N A_E K

.._....ri T .r” IHHHHHHH

L}
&
»
L]
¥
I"-I'

B am o dp A e dn iy iy by

-
§
¥
L 4
X
L ]
]
L )

L A e
&
[

r
o dp o & “
e E R AR
I N N )
LT A N M AL BN
....

E

»
A
F |
|
Al

-
r
)

ok
FACN )
"
o

D)
)
[
[
FY
&

L
¥
X
i

L
L]
L
[
)
M
|
i |
-l"p
vil!

L]
]
)

L]
[ ]
)
»
LM )
A
i
|
M
i

R R e

|
P N o

[ 3 &4 & i

¥
»

e )
¥

E )
)

L NN )

E_ X

&
B

+F
|

)
AA N K

¥
E A M
.
HH

PN

; 3 ]
e dedr ur i ke kb l“l

DR S S M PR : e e !
T R N AL M M A R M | oL

.r.rl. l.l. . . . .. .. -__
it.r.-....i.....ru..r.._l...............-..r.-_ e F - . . ) X AL

ki

iy

b odr i b ook b e &

L I ) &+

P N LN N

a & e X dr g 4 dr i % &

w e ap iy i XA

-....T...-.i..-.l.l.l.iill. ll.i.i..-

s

R LI M A ....“ . ‘.

.l_ EN N N

a T e e e e _-_-..n:...
¥ o al e L A

X & X
X E b k.
L e el

)

P

F
i
XX X

.
W i e
o e gy PR e

X

TR
II ] l'l

LN
L]

Ealy

A e e R i Tl Wi R A

R A R R AN M M ] a &k
F

X ot

[ ]

-

oA d ar i i ke
dr dem e dp e e ok Lot e N Ny e ) B .
r 4 EE ) Tt A a  a P
e e e et "t M At Al e W Hmn nhxhl”n“amn
de F ko & by o o b ] aERE FN
LI e a0 o N Ay
o A
LR ) i .M ] 4 ; g N
PNl 3 ) ; ; LA K R K R A W KK KK KK
L R e ol S g L
b bdr b o fr B B A ki Bk k& JH._.HHIHIIHIH IH!HH.EIHI AxEXEMNEER,
e e a a a t aTal o L e, R lﬂllﬂjﬂ.llﬂ!::ﬂiﬂﬂhlllﬂlﬂ N o e e
N o e l“lﬂ# llﬁl“?ﬂl: aluﬁhllnli.lll N .
. a e B Jroy o i o X .Ilul A M l'_lll F B i F RE I Hlﬂﬂlll
N e _muu A A ) - MM XEE ;
) o L N L ) a N L i K LA X R
N N | X X ) X ; | R ;
LR AL MM I LR N N A P B T N I:Hn” ] RH a-_"u":. -
X
n

L .
A L | -
& ] 4 L LK 4 lll “lu_. !!HHHH% E XA XX REXEX HIHHHII
L LTERIE FE L ) ok g dpdp & o & & b iy | xﬂ
.-i....!.r.._.__.-.rl.__....j......._.............!ll..-_l i l“ll.ﬂﬂ IIPHIHF
m bhom koo dr ok bk oSl d FEF S R FF R Hl F E_IE
m moa h hoard ok ko b bk b bk & i B Jp W A iy .
Bk oa o de d de e o e de ok e X B R R e K.
I e T O o o I ol B B L _-.__r.....-_._...___“-..___.____w : M2 " ] ] al
i S F3 [ i i * i [ 5
' l__ .__.l.__..l.__.b.lb.__.l.r 4 .:._. i .rl.i:l. l.b.ll.l. & dr & & & l.l..f:.l.”l”‘. "l.f 'l [ ] Il.‘i i L i k L .IHIIHHIH!HIHII H"l“llllﬂ.l"l
K _l lll

= O o A e
e e * LA n

)

L ]
]
]

a2 h b b b h b N b o odrde mh &R o B [ L ] MO N MM

L]
F
»

A
-,
E
N
I-IIH
A

e

o

ot
!I

M A
?E:uﬂaﬂ'

i

o
X A

N
)

] .IHI___ .i. H

¥
]
L]
H

s _ R
1.._.1 ! . & ] I-_ ] i L )i |
e e e o . e _
" HHIHHIHH::HHI.H”HHHH ”H“n”u_”u“n:x“l““l n"ll AL -_ﬂ 1 a”x-. Ixunulurﬂau u L o g i g el oy lnnnlx"a“.u“x“ "nﬂl"u.”.
” IIII“IHIHIH HEHIHHHIII II | IHHII ll!lll-rlﬂlll l!llﬂl ; ":.“I "H"I“I“l”l“ﬂ“ ! .!Hl”l“l”ﬂ”rm”l”l.“! HIHII.I" III
d L) 'l.l_.lll * Iﬁ n HI"H! HHHJ“IHH“I d HI"R”I"I”I"H.!“I.”II II”HH llll Ill IH H"ll H IHIIIIII” ! l.nl F.IIIIIIHHHHHL! H.H HHI IH lﬁ
2 sttt oL _ R e S T et sty
- i d a3 i i o ] A T e

" | " Il" ] e || ||

. L

i

M
P

%

!H.E:?l.?l ™
mrCh e

Al
N
Hi'
A
Al N
» .
x...?lxi"!dlﬂl
|
L
S
3 M
t Al om

EHHF!!F...
|

Al
N_A
|
| HH?!x?"

T ]
‘:"u"
|
; .x.uln;::x"x o

H-H!H M

N R X R A e el e et e N

i i

d e e i X
LI I A - - - -
S e S T T N ")

__.I.n ln.nullllla !I aull

_ S
] ; i .

e e e e e e .. | b llv“%

I
A
ol d e W dr b dr B M EE U M| K x A_E K iy
.-..1...._._1.-.-_.-.-........._..1._.._._.-.....-..-. IIHHHII IWI
|_J &

L ]
* F B ¥
?l-?l-..

X,

i
o

NN N e B N e e L )
3 e e e e )
T AL R NI A AL N I R AR AL N N
A AN N R IR A N N L)
.rh.”.r'h'l.h.r.'.-..rll.:.f.l.'*—.

neCo e A A .:n.rnxxrxau:unnﬂnmxxxa.rh R, ____u_.____. X
e

IHI.IIHH.HHIHIHH“HII.H. .l.“-
Sttt h“"m”.”x“"“..“u“.“.”anﬁx“ﬂ%

A
N
Al

|

2
o
R
3

|
i":I!I"I-i H-
gy
A
o X
H!;. A

Wy
A
!?l

||
o, :HH |
N

o
MM s
AN F AN
F |
'!Ilﬂ:

|
L I

Yy
oy
e

lﬂl i kN III.HI

I-il!"!'ﬂ
AN N

- "
o

2
g
%..

E

|
“a
. "
| |
= X M
| ¥ 3 X "
2 " o ) ¥ "z X
R . X N X N ' NN m ; X
e 2N X n“.-a oo lllluuﬂuu"nlaulaa "+
i X" x N A EEK XN T EX NN X
L E P e M e T R RN A R ; ;
iy A i ey ey i
: R R Y ' aiuv.a:a.n:lnlln %plauur_rl:!x >
do ek i X i LR KX Sy ERXRE XX K X ALK A
e Tae T T g i iy e i x i
PR e ol i ol AN AW R N RN A T
O O T i ; L A IWIMWRK | o
PRI 2 Mt I::Ir.l-__? " .ﬂ n:x:nﬁ-f...wl. X ;
r F I N I p o L
L AL EIHHIE LA X Nt el e
"

B

™

R S ’ . ’ ’ .
o ac g e o o e ’ : / oo e a  wn a a
o R e ’ o o ’ e
i ] . i o : . . e W, a.xf:nl.unu_na

N xﬂmrns.ann.u-.a—_rnn:- j

b'l-i'i

» E
“. 3 i?#t“t”h“h“l."}“#“&.”!”! ”R”H“H”!”I“H "R”IHHI“!“!“I“H”!
o i o g A ke KA HHHI! B XK E
EFEE PL L S N N NN XN A E_ME | HIEX A
A & gl & B & e L |
LA N LA A N M AN XK X &
 dp iy R N A K
I i & B LA lI f ] i o
T __.l"n“__.lna. !

i

Rt ul e AL

L el e M )

B i B Rl kel R

.T.rr '
Wt e N Ny

. )
L, x
Fi AR
o 2 o "
e o
i ’ X N A . x
L ) J ] A_M_E x,
L) L e N e e ) 1 | | ;! uwil.__laa T E
N o M M SN A ] i R EE N R W
. Srdp O e iy B W ] Cam | | L e ]

Cap i e e e R
........I.rl.ll..-l.l.I.j.l..#l.l}.#l.j.l.j.lj.l.ill‘.r'iifill
P N N N O e M )
L T L L dr g e
1 e dr o gy de e dp O dp e iy i
A de Nk dm g e dr dp e A i
._.-.-_.-I.Ell......r....l_l.b....l.l.b.il.j.l‘."l.l.l.}.i.l.i.-..l-.&.—..t - E
= o 4 N J i o dr b & & o &k i & H 3 3 . x : E - -
d b o dpodp o o e e b odr dp b i i y r . . ol g : / al "
ok by iy dp & e e & gy i R F L P L i, . 3 3 ¢ 3 o 3 ; 3 -
dr g e iy dp e dr e R e B dp ok o o i L 4 ; X 1 3 L J
dr b iy L L L ) - L M ] o ’ y 3 3 LN ] )
H....:..r.:..rl.-.ll.l.j. X ?l.l..a.?l.l.l..{il.‘l.ij.li. [y ] L " . L " ., - ] k 1 ". A . . o C I oy N . ! 'y .
§ iy & L L L R N ) e 1 L O W N A N M N r oo Mo X 3 . L) s AL i M 3 W o il .M g A E W J , )
L L L ) 3 x ] | K ) J - ] i ] J ] 1
- o ; r
™

it e R . XN b E A}

; i |
b
P
L3

*
L ]
)

)
-
K

Ea)

-
L ]

LT x
" .H:.. K s ¥ X X

1"" ‘1': L}
L J -Il' I‘*

HIHIHIII RX EAXETRE®R

L) ] .:uHr:unln!nHxn:.n:nn.n.xxaunnxuxxxnl.n

"I..” ll-_““.II-. lll! I“Wlm“mnmuml?“mn“ “HH!HEH!HIH Kyl | A A ] “"“u.!.!l e | k x| x”m"”“mumluuulxlﬁ?l
B e e i xx..m. b

e P T gy g e X I R W R XK

M2 EEm Lmﬂatxxna
I : ] H!I
S

)

iy |
W
i |

HFIHHHHHIH!HHF Hlﬂll. HHHIHH.HHIH!FI!IIHHHI.HHH H
IHHH.I HHI‘I!HH

] EX XX ?IHlHI kX
A
N X K AN

: s
..u"m.ﬁ.."..ﬂ".. g .._"._..n""

."I.l!x'l:‘.
Al Hul-'l M_k
At e

»
|
x

aly
i‘uﬂ" .I 7,
x_E A "H:!! ;‘I:H¢

T un"nauananu e ; . _. o -__n.u-_".“u“x "
: _ S e
e e

o o

e,

._.”.____x.nxnni
.anrﬂrlunv.uxxu!xx:.xan

ey,

A A ;
e e e ol ; ; / B ! L P n!"lHa“H”luanl"aan"a"nuiunlx"luﬂxxnﬂna : ool
:l"%“lnunanx x En ' : i X, a.una.nnxnui.uuna:”lnauma e o Y P ; Ao Ao Ty ; T uuau.ann_..u AR R At i ; A

i

> 3 ] a X
| ? S L o o
-

?lx?ll.l
wtalts

e

e

Woa
.H

|
.___"-__-_.._ “lﬁl ] #n . ; E A nnui . ] . " 1 . K o A AR R AN K RN A KA
L) | lIll " ™ ] X X luxna x 3 ] i l-_.._...aaluxv._...r. L oy . + ; oo 3 i iy . ! ... :l.ﬂ:.ﬂnan.ulﬂi x
e oo e o St s e e At e oo et . e e e
L] ..IHHHH_: IHH ENA H!.ll:mlnl | =, | M IH.IIHHH HIHH IHH!H!HHHIIH!IIIHIIH!IIIII Hlu_!ll Ty o, . 3 | 3 k y o A X M X k .. Al ; A, K : e, .. i . X k .._ ‘a L L LA A | ¥, , k ) L a y | Ill!lﬂ]lﬂllll IHH HH!HII.ILH.HH Ill
WA N A n_m XL NEXENEENEREERTERR -y o] ] ! . el . 4 oy . O u.ﬂu xauuul“:_._
Telalalnle s Tnlo e n a u e T n T e T T e e T Ty T e W T Pl T e B T Rl it e . . T S T




U.S. Patent

e

L]
I.IEIH X
|

e :’5::}:,:,:

I.H.I:Iililx:!il

c#.li ol IHI

IHIIIIIHI;IIIHI.

_.:ﬁ.“" :

o

o ¥ M
M E M N
A oA X M N M

i
e kR
RN

e

i I
e o e ol A M
Mo AN K M L

o d

AL
d;?l:il:il:il:il:::!:!:ﬂ
Mo A iy i

P e
N

L ]

L J-.J-'blj-.j. * J.-h ]

k]
-
Mo E N N

i
i

e
M
A ML

L)

k& rr
» gy 4

IR IO NN M

i .

i & e HEE YRR
T

e
W dr e dr e i e e

T
L)

L]
bk b b sk

Lt
»

+ B
J.I"
LI N )

:EHHHI

A A i

o
k]

M
-
X
ps
I!IHI: oo

HII::HI
|

A
al

ER R NN N N

MM MM MM AN M
H

. | 7] I:H.

- |

[ 2 i'l.:::l..
w e
L

HEIIHIIIIHHIIH'!

o M O K N M N NN N NN

II‘HIH'?!HHIHHHHHHHHHH‘H‘RHHHHHH

I.I

Jan. 20, 2004

:
5
> &
bﬁ'
= i B

)

L
-

x
'r_'rq' T
rr
»oxd
lr'.-l! -

E)

L)
X X K
Ll )
XX
X K
X
L

LI RN BN NN NN

*
a-hba-t-h':'-h"-h*-hq-t-h-t
A
PO
el
R
x

X
LN

»

-
ey
L
L N N
-h'.-h*dr-i'dri-h-l'
4
& &
I
L

i
a
L]

L NE L RC L NE

r
Py
)
L)
W R e
PN
X .
i

"
e e
'.'ll'l-':.i-!'l-'ll'-lli
W
P N )
:a-:a-:a-:-h'a- )
e

IHII - |
HI.

N
O
o o oM M N N

XA
::u:x:x_*:u x
o

o
S

L)

A M
oo A M A M
H-l-?dll

]

ey
: lI‘: i

o

H

X -
A A A A
H!HEH:H!H?‘

HEIHIH!I!IIHHIII

T NN
Ii!x"l!l:I.l X
L
X
N N

)
|

| I:I:
IIIIHIHIHHH‘I!
] H:l:

Hi?tx.

H:H
|

o

x
>,

-
-
I

e

e
ey
o i E
-
-

WM W M N W N W W N
|

X
e i e i
Iilxlxlxlilxi!
L
b |

E ] 3
M le:‘ﬂi.lx.ﬂxﬂu: L A i

H$H E |

|
F
H

Sheet 2 of 3 US PP14,480 P2

= 5 8§ 8 7191
- 4

L3
L

-

-
u

o
a

ol el ol dpode . ‘R ‘R
e s
AR M H-"HHH?H > ‘Iﬂ: o ¥
lﬂ:‘!:ﬂﬂ?!:?'x":!:::ﬂ' x,

N I‘I?' !F!:H "F

hl‘
X

Y
¥
¥
E)
|
¥
¥

kst

EE

X
. ¥
L)
»

rr

o
L
e

4n
X

»
I
¥

L N
L}

o

y

i
i

X N X
el
E L )

M

N X
X

L]

k]

NN
g r o
i

a A

X e
ap
»
o
’
e
[

L

L4

i
-1‘

ko r ey by
# x4 ko ik na

>
#:-'!:'!* b
L

i
N N M

»
*
»

ﬂ‘-l'lil-\lil-'ll-\l-'r-ll
L
]

I-l#-h-h-ht-i-l'
q'#-l'-i'-l'aq-llq'-'r-\l
¥ L]

ar

W e dp ke e

.
ﬂ'"ll-llﬂr-'rq'l-'rrql#h-'r\-

o dr oy y oy

o il a

ax
]

N
q-q-;;'q...u-

e T e
N
o a

ax
-
r e by ppar oy ok

i dp e ek o dp e e e e

T
o

i
drdp e dp o ddr dp dp e dr e g dp

[ e e e e "l Ml S B S S Sl i T )

x
L

-l"'-l'lll-ll-\'-ll-i'q'q'-'r\'-'rr'rdqld'q'-l'q

-
e e e e e W

X
»

Tk

L
»
L
v

e T e T e e

)
v
L]

a»

L
i e e

»
t-b‘##-l'#ﬂr
L NN K AL LN SE A N N S O R O L O

e e e e

PN NN

]
]

..-
CN)
o
Ca )
)

e O L I I ) g

L

-
XN NN

x
b |
|

HHP‘H
i

» JE | I
] HHH%F'
N M
FE_ o % a8 A A M MM H
A A o HIH}
_.-I:H:H:H:F"!x n HHIEH ™~
A

o
A
|

'!'!!'II'!M

b
Al

X X ¥ X
Y
X

AN M M W e
et A
i i
uxv”n:x:a:x:n:x_” "I::l-:l:h::'l"h"a-
x:::”!xﬂ”a"nx:-::fn A o g AL A
WAL N A M

I'!ll-l"?l-l"ﬂ"?l-ll
T T T,
MM MM A |

H-:-IH:H:":H:H:H:H:
e i
AN N A
A N M NN MMM
A A A M A A N N A
HIIHHHH!HHI.}
Ao A oA A K NN
MM M M AN N NN A
A N_E M N XM N MNE
A A A M N N K M KX |
HIHHHIIHHHIH
AA NN AN M NN
MK XX M KA AN XX AN
M H:1!:I-l:lxl:l:il!:l:ﬂ:!:ﬂ:l:!:lhﬂ
Hx':ll!‘;?!"lll . xﬂxﬂ:-el'”ﬂ!il'!il;xﬂ."?-
J l!‘?lxl!-I. Al
e
M
]

a

o :!ildlii! ]

o

] ] 1
» »
e 'il':HHi!H‘E:F:H:I:H:ﬂ:ﬂ:ﬂ:ﬂ:ﬁ!:lx\ o
i : I i
i i i i
b » o
- Hxx'?l"n'nlxlnxx'axﬁxx:
| e i,
»

x:x:x:x:a:x:x:a:n:a:x:x:u:ax
A M e e e A e
o g o g g o P L
o e e e e e e
MW e A MM
»
*'HHHHHHH' 'Mxxxxna*ngn“axnxnxx )

]
xx:x:::;x: :M:x:n:x:x:n:x .
AW A A AR M A A X A
1x‘n:xf:i!”;l"xx:!'n":':lﬂl"x”x ]

P

.?l.

L ]

[ ]

f
-ll"-
g

H:E N ]
H:I:l
& IH:II
EI
H ]

N W W N
L
o
]
X

b B A
o

M E M N N A

MM EN H.H.IEHIH

HHI‘I‘H:RIHHH

X
-

b,

i
HE?&.
L

e

-:’l H

HIIH}I

s

e

lx!!?dl!l

o
:IIHIHHIH

IIMII -]



US PP14,480 P2

Sheet 3 of 3

Jan. 20, 2004

U.S. Patent

I I S - - -

.. ...............
N . R AT AT T A e T e e T T AT T
e L e e AN AL M ML Il N N AR A A
e * . . o e e e e e e T e e W e
r | & ar ar & A & ar r P o i B
et L ey P Pt P i
A O I A T o N N N T N I T o o o e N
X i O T S o R e o T T e e o L e o T Tl S S e e e o T o o ol Sl S e Y
x ay N T I o ol I o o N R N o N N o N
) B T T T T o o o o N T o T I A I N o N S R e
N Bl S I B T A o o N A A A A N T N N A AN
Pulitalry L a ke de b dr B N ar b b m d e ik b dr d o m o de i b e dp e de ol de e de dF dp de Jp o dp o dp oa o o O dF e dr B 4 dr kg i ke B b b b 4 oa
AL e e e W W e e R W e e i e e W e e
e T i e W e e R L o I A At e S
A e N LA et ALt Mt Al N LML T sl 3 T
P N R LA ) o C LAl M
T T G e e ey R g g g g e N 2 o L P -
e a ma m o doar kW A om B A a drdr k dr Bom drdrd dr e O odr dp o i dp e e Jp dr e dr e e ol O U dr ek m dr ar g dr e iy ok dp iy Jdp e dp o dr o dr o P A
R N N T T T I T T I O I I ol S i I el ol e N T O T e o I A ol s N 3 " L
W e T e T e e ... P e
I o o o e S I T T T T T o e I T I e e o ML N A I N N o AL R e el e Y o
e S T o e g e g ol L O o T o A L T L N T R o N I N O o o T N O ol o o e N e ol el S » oA
SRR AT e e T T W e e e e e e e e e e e T e e e e e e e e e a a a n P ur
I T I T T T T O o T R T R o o o AL o ol ) L A N A A WA e e ) N L P N e *
I I L T e L e N A A A A e sl 3l s "ii_-_____-._—._____-__-_.q_-_.._.i.._....q...___. R N m O KA AR x M " A A AR, N W
T e T T e T Tae e T Ty A e A e T e T T e e e o w - - ) - * N R R KR R K K R - n L o I Ly x
B T T T N M A o o A e My e ' A AR kW unannxnaa:aaln_ﬁh R R KK K L A L L Al e
P N N N R et e o s a0 - - L) A ) . » X WL L 0 W e T TR x
e e T T e e T i T e T e i R e R o R P N N N
T A T T L el o o B o N N g - I-_-__-tI_.. " e A e N e W e ac e e e o e e e d e A e ek x
e e a T T "-_ o M W ke KA W P R T Al
O I T o e o e N Nl M » FOE T I, A N K i P N I N N e A M el e T T i
B H e R e R " N W B i b ke e e e e R - X R
Ay e T aaa y “_-_ _n H"“..."""l_-_i- __.“nHl":Hx“nnxnn”a”n"aunuuna“a"au u!runx“x“““n:x“vﬂa"l"vﬂx v.x“x”nnnnrua!u"u Talat _-._-“.-.H...H....q.rH.4H.q“.._.H&H&H#H&H;Htu.-nnua.“.-”a”t, v.-..._ . .._”...“.._._H.._“...”.._H.._......H...”ﬂt.”..r__t._.-..._“t“
P " Ll N el e ol e ) ll.lll... ..HHHHIHHII!HI“!H!.H.!IHIH!“IH.HHH..HI!“H .H!HH..I.‘F N N N o R I, I N N WO, )
S o AR e A X o X R i B e
I A T T T B o ot I e 0 o N N o e y W e R I A e o xR B T e O I » T
h & W F ] & A A e o B oA oo * i B [ [ L [ 4 L L M A [ M [
alelals T T e ”.4.....4“.4“.q“.tH:.H._.H._._H.4“_w”;“t”tuauiu.-ukuauﬁ”#”i”k u o e un_...x“nr__.n " xuau"x"u“l" ua“u"n“v_”u"a”r. .z”“HnI””r.ra“x”"n X .4-_.__.-.4._..4._._”.___“... » 'y e
L e T , TR ! l-“ R T e xR ﬁi e anlll
O O e N N Al e M e N A e L A - AR R R N N K X e
L L T e P T e e e e e R o i B R g il .-......-......r.....r.._..r.-_.-..-.........-......__..-.._..l.....r.....-.....l..........r.-.rl.._......r.....r.....-..._......._.r-...-. n IH!HII " H!HH IIHI Il!!ll .
P T o R N N T P A A L s o g KR E
w e T T e e T T T e g AR T e T g T i e T e e T e e * L
R T T N o I T N T T T T o ol e el ) L T T o N Ot Nl o el o I n t m e
T T T e e e e e e a  a a a  a a  a a  a MaTa, o e e A A e
* T e A e e e g S gt gy v g gl P e L o R N N A A A A A e L L
e e e T e e T e e e e e e e i un:nh—.ﬁ.anuu
T T o T T e o e L o e o ol ey LN L R e e T e e e L e e K xR R e
o w K e ey L AL XA N e e e A W e i » » llu"-l .
e i e o ] L A N )
Tt AT e P SR N ot AW e iy g : =n nll"_.n
N A R P N e KRR R R KA KK M e
ST X w e e e ) PPt e e e e o e e o e e N i
e w PN M e e XK AN
KA e i " o )
5 oA T N R A A o AR R
» RN X W A K KA
tm.ﬂ ) 2w na.naauav_.u__.nlnn.a.nr. O
U o g o e g g e R A2l P MR RE N
P oy . l“unanr.uanana T A e e e o
" O, YN )
o | XN R R Ty
" TN R R lﬂ:ﬂi“n"\a RN R
e R x %
R AT r x
e oo
:_-__..-.-_"-_ xRN AR
W XN KRR
L L L N e ) L N A w an |l )
e e a e atatatat n oy IR s e
P N A R AL wa e Tl x nall.a__.aunn
e a a a a Ma nlql nanzau:“nna:llnaaa: 2 R R R AR
o o N " A xR K N ] o o
N Lt ._1-.-_- P} Illlaxaxullrn:nxaaaa: R A Sl
Ky -M-.—....-__._-_ o R R K KA KRR ) T m XA
O L P A A e e e L aC o R MWﬁaInnll wx o n i
A Tl N e ® R kW u.-_.lwul N L ER R R R
P e PR ) :+ R R » o Em A A A AR
L B al P - m e ) Ll ) e
P S ) AR A R e N » * T nﬁlur.l KN
N e R ER A IR R E R TR A T RN o x o n x
Nk Jpodp g b A kW X ¥ i Ak | ] | - | F | || I || L L K E N MM I
P e T T T T T T ok Hnaln.ﬁaua n » n aana.%-a Y nnr.nnxlllﬂwi rnuin.n
e e e e e R e x x A l“:_ A - ot ar.a"ﬂv.-. N AT A R X R
F L o L et et O o » N o X L
I o F ] F [ L A [ L .
e s e
o e o T g T i T g T n R A KK xR xR A KR A AR R KA
e T o T T e i el e T A X 2 P A 0, N xR ALK, AR B A A e e e e e
L T o e ) i e i AW e e e " alx:allni n FOE A o e w EYAE e A T
e R N A A aal ) AR R ) L S e AR R A R R K A
o A T e T e e T i N ® A O o FOE ol A A AR T
N L ) o N L A Ny xR m o K N R K o ..xxxu“nnr..r.n A
P . ol PO A A WA AR RN A R R A A NN A K
e T e e e T X KRR R ALK A B FO o Ll W A K R XK "R X
bhr.r.r.,_..rkkr._,.-l" xR R A i o T KRR e u el e xll“n:u n "N
N e A I A e ] T A R A xa o KRR m e x
P N » _x xR 2, L L "AE R TN am X!
O A » L XX T T R e KT xR AR Sl »
PNl sl el al sl ol ER AR XA A o A e A A M A “" n R A lnn.n
F A e T e R ® L KK i T A ) o 'y
oS L A R A FY i Ol T u r Y
w i e A XA A x A A I X .I-.
o o N A KR A KA K R K i NN xR 2 N KK R A
T N " i 5 O N R K, X E R W R KX n L
o A N L o Nl X L o Ia-“lxxl%- G
Wy e e e e T Y VAl ol o o " F o " e w
TR T N N A WK o alauanlalﬂ]: A Lﬁl“l__. * I-.l"lm'
P A e T BN A A XN A X XA KR ERE X wo a
XA e e RO A, X K O A i xR Y "o wan x r o )
B O B ) A .Hluar..uar.nv.nunxnux ! KK, A | lulna ulllullnll o luﬁl"ln r
P R R R A AR A KRR KA AR X R A . x "X aau\n o Ex | E i i
e N N ) e o ol P ) ) N o
P T T N e e N R O X AL "om " nxl:l- o) T
N M N - A N X A XX R " " n _-ﬂ-annannnnunxaannxnnx:nu
o e e e R e R R R K O i x e x n S
: ) " auﬂ.:ul I I T A T R A RN lA“llll Rw"VI . itl-xaaaxaan-nuaxaaannnal_n =
(M N e L A i po X x L
R e 0 O T Fl e . n L o
) Hnlnlannxall I R e I R e e R e e :u.\-.v]aal__.- e e A
% n R n“!Um._xnnnxnaunnnnxnnaunnnnnnnanaann. XN A Rk L A
I R K T K e e T T R I K R e e K e I R KR i )
o N ) N A i :r.uxr.uﬂaunlu:nlnxllar.“hnur.xnnr.nr..nnnv_x.. A e o xR e
ER A A AR A e e e e o o o e e R R RN xR AR A KRR
0y N ) o O O x Ol T e I %I, F
I R VI o l_ﬁia:nl ] T, : :
Pt A -.___:_._..._._-."I-..-_ KT :ﬁ.ﬂx.r..x.n.xanr.xnﬁ.aanuunuauuxa: L rmEER R n
i Ty g e e e ) W N "W W e R T e g o e x x n
iyt Ty i T T e " o A A A A IR ! A N n B R R
AR IC L M Al aE i el e L ) .._1-_.___- N n e e A e e A A A R AR unkm-lnxxx XK nra e -
P A S PN N LN ) L - FOAE K A R E A o, i xR, "R n Y
T&k&#&bﬁ#&;&tﬁ;—.....&*.-& . [ a e b awa a aa  wa A a E N .-"ll-ﬂnx A N ™
e X A R T NNl N R
o xw E . K S n&u“a“llull X
"R X AR R R N AR A KT a A x . o KX _-w
A ) XN KK o A E N P )
i nanxnl“T o L + i W
ol X W WA KA W . A a.ﬂ XN AN AR A ’
KA o XN MR PP : d wox N K W
R KK i ) A . . oK K, . e nu.il R
o o ; R T : : ’ Al ! KRN N
N, N, I ¢ R, - " . F o I O
e A NN ﬁ-.: e a it-ﬂ- o : ; W d " / X a nllnlannaulnu
AW AR K "X x . e . : AR A i o n . n
ol L, ] rrn l.ﬁnnl Pt I Sy ™ ¢ ] M x n :
i ol e X A e Y
..“xnx”vﬂnuuxn lnnlnl““x"aal“n" l_ml el P - x x, ._l.- - i y
R A A xmxxn v I : Py
WK R * Y
aunna XK, llhﬂx R
KK A X xR A R AR K ;
W KK A ol ' m o ) xR’ X, 1
L A o N n:.ﬁlna o 0o e N N o .
R K % . Y I
i Ol oA A A A [
3 X ; ;
.._.Inﬂn I"l" 3 % a._.x1v.u_.u..xav“H__.Lx“x””xnn”x”h”x”n“n”nﬂruu [l
" X AR ol O A u
e O I
S w S x n
ol
L
. d A
i %
O ®
X m K xR
lnl"uunna.n
HH:.E

IHH >,
Kox X
HH!FIIIIIIH!H
A A X N
B oA N & E X N
L
S
IIIIH.IIII.HH
L. = X
' IIIIHHH

L]
M
]

1
)
- X
.b

P

A
4
¥ 4
E ] 4
T
EE N N i i
P )
S !
ey ok A i
2wy n.lanuuv..._ L i
atatet xnunaxrauxax:xmﬂmxuzuxaxv”xu ] i
I b dr i ; A F EE R EXE XN AN M i)
o d e e i i 4 i i 4 i i i 4 o i WA X N MR AR R N i
i ] | k | I | k | JL R k A o . k | | ] . ]
._.....r”.._. .......H.._.”.__.H.__. ! o L o i o i ] o i al“I”ann“w_”uﬂxnnmx"n"aﬂn“”r:n ity i *
P N e e e 4§ ..l i . H F z lnxnnananav_r.anuinrl“nr. o, i ol
L e W i all-ﬂan: #In T BN A X XN N A A M A e L)
LM X E R R EFEENER A XE ] . Wi i i i i xx X L]
ol el ) g L e U e ALK L ]
AERXEXREXERETST x K G . X X R A x K
- i A EEEERRE R T x N moE m N E al i ] X AT Ll ]
Ll ) - » EXEFEXNE e _Julnu unnlulu ] " iy i o "
.-l -I-I-_.-_.__.i.-_n 2 .-"-_ 1? uE N lalanxuanau_._.nnl nllulutnav | = alali - . ~ 9 nula.. ll n"uu R
o ) i o " lluﬁ FaENEXRE ] . r “-_ - i o
XN [ . L. e ] ] i
Mo e ] lll"ﬂlr el L o) A x 1 4
AEEFMAEFEANN X X" o o ay \II"l-_ ] A ]
" iyl A A ;
el W i L) W 3N A e e | - AN AT N M ]
R N A R . ll“uaxn o g g g P g e P P T B P . .-l-_" e ..x“ax:-_a ; v.v_u.ll o )
] .l?_nln.r.a.a.u.nnn.nr.n N | ) = ] I-__r ; " i i
EAXAXERKEERNENFE N e (XK XTEREEXXENNT RN LK - e A A AN A
u E e ol e M i i i e e I S A . L) - ol e AR i
L L [ ] e Hxxulv_x.n..xnxau:lx Iuﬁu- ] l" E el il b ]
AR N KK E XA AN X , x N E , - xR R K k
L N i e ;, o A W e N WA * " e
R NN i i i ) u&.n
o] .-_._._._._.q_-..___._._...”_-_ E KN AL u.n__.xlnnunxxv“r.1ny.ﬂ“lnln:”lalanuxxuauxuxxiam _q_-_ A Iun__.nuxa . llluu
LN ) M A A MM X N AR TR FER RN AR N )
AR AN W R A AN KN N EENYTRENNEX RAERENNNEER |
N L L .

! x
) ;
Qulln ax K X KRN R

ﬁ"l“lnﬂn-"ﬁu"ﬁmu”ﬁl-ﬂ-"u ® _.n_.“ " ".x. » nn-nu"

o2

ettt ottt

ll
i‘i‘i. l.fl.il.}.b.f.l{l.‘l II

) ol
o R
g .,_.v.a-_mua.n___nn.lllnanu”

A A
; "
) o xnun e e e e
n " e !
- ] n-:nﬁl"h ol
! : o " o R e &u
B A A A T llﬂlﬂll l“na- . - » T o g o ) o
e W e r W ='n Y
- llx R N e e aunuar.aallul"l__. -v-un o s Ill"i._.
P I e ' )
X A
- o Ay o P R ﬁnnlll:
- A MR e e
el o R el
O T i P e N
N x M ” R

WM A X X
L
u__.“r.Hu_._”v_”x”xrx.._.n”i”nmvﬂxnz v_v.xaluv_“xuv_ux i
= E X o )
N e A -
e o e o A e

k.
i ]
A X XN X X KX ]
A E X ] A A
WM WX R PPN N R
M " " XN A i el
EAKEX XN XN l&nal X ux Ellp L
2 H““"nHn"..”x"r.HxHxnnnv_”u”!mw-“nnxxﬁulnnn o o l nlnn“an rﬂx"lax x xlxn“lla“aunna"lx rn”r“n”x” o o
L I i i i E A x T axr lu-nunaa.xnnxv.v.n
e i i i " E N A KPR R N A N A L] m_nl_u E WA A e A N A
A I L R EW RN ME R LR A AN M
i e i A A A M L &ﬁuxn:xnzana"
] e i e W i A A A "X x x L iy
| l“! lnxlnxlnalixu“nlnll!unx.un.nu 1 MM A R
-~ AAEZREXEXERNAANER AR NN KR A XA A x A A E N A K A
» MR N E | RO WA K NN N A iy g iy ] gy i
= -1- i uﬁlv-] oA N i A A A L i i
- A EK K E N A X L, AR A AN LR R A A XK
e o Pl n""Ill l" e unuuruuln . nxn.xn.x x .uxunarnn.xxar.ur.nnxr.xumnuannn
L e R A g P oo 3 i E ;
.__.4 o R L) lnll x PP i i
. o ] - - Ll iy o
i ; ; N AN
“.4 o " axl“lrl" xv_Hn"n“xx "x“xn.x”x”x"vﬂxﬂnﬂ ;
L) .__i-._ﬁwh .:llhlnn&]lal K 3 N KKK
AN x | nox xm
s " SN L
ER EEK AAERER i | %xain
KRN AN N A RN EXERERENRENRE g
-] i A e i i XX
-v ' L A ] RO X

L R KK & & K o N XK MK KX L
ol

il S ol i Rt A e e [



	Front Page
	Specification
	Claims
	Drawings

