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Latin name of the genus and species: The Latin name of
the novel variety disclosed herein 1s Berula nigra L. *Shiloh
Splash’.

Variety denomination: The inventive variety ol Betula

nigra disclosed herein has been given the variety denomi-
nation ‘Shiloh Splash’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Betula nigra grown for use as a large ornamental shrub or
medium-sized tree. In general, Betula nigra cultivars are
commonly known as river birch and are used for their showy
bark which develops a creamy orange color and exfoliates in
large thin sheets.

Parentage: ‘Shiloh Splash’ was discovered 1 1999 as a
branch mutation (sport) growing on a seedling river birch
tree of unknown parentage 1n a cultivated area at Shiloh
Nursery, Harmony, N.C.

Asexual reproduction. ‘Shiloh Splash® was first asexually
propagated by grafting at North Carolina State University,
Fletcher, N.C. 1n February 2001. The characteristics of the
new cultivar have remained stable and true to type through
successive asexual propagations of grafting and stem cut-
tings.

SUMMARY OF THE INVENTION

‘Shiloh Splash’ 1s a distinctive variety of Berula nigra,
which 1s characterized by its combination of unique varie-
cgated foliage and slow growth rate as compared with other
Betula nigra cultivars.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates the unique variegated foliage and form
of a two-year old field-grown ‘Shiloh Splash’ plant that was
originally propagated as a 15-cm stem cutting.
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FIG. 2 shows typically variegated shoots from
ogreenhouse-grown ‘Shiloh Splash’ plants.

FIG. 3 illustrates the typical range of colors and patterns
of leaves of ‘Shiloh Splash’ plants.

The photographs 1n the drawings were made using con-
ventional techniques and show the colors as true as reason-
ably possible by conventional photography. Colors in the
photographs may differ slightly from the color values cited
in the detailed botanical description, which accurately
describe the colors of the new Betula nigra ‘Shiloh Splash’.

DETAILED BOTANICAL DESCRIPTION OF
THE VARIETY

The following 1s a detailed botanical description of a new
and distinct variety of Betula nigra known as ‘Shiloh Splash’
based upon observations of 3-year old plants grown in

Fletcher, N.C.

Those skilled 1n the art will appreciate that certain char-
acteristics will vary with older or, conversely, with younger
plants. ‘Shiloh Splash’ has not been observed under all
possible environmental conditions. Where dimensions,
sizes, colors and other characteristics are given, it 1s to be
understood that such characteristics are approximations or
averages set forth as accurately as practicable. The pheno-
type of the variety may differ from the descriptions set forth
herein with variations 1n environmental, climactic and cul-
tural conditions. Color notations are based on The Royal

Horticultural Society Colour Chart, The Royal Horticultural
Society, London, 2001 edition.

‘Shiloh Splash’ 1s a large shrub or medium-sized decidu-
ous tree of Beiula nigra usetul for landscaping. ‘Shiloh
Splash’ has uniquely variegated foliage and a slow growth
rate. These characteristics are unusual for Betula nigra as
these plants are generally large, rapidly growing trees with
medium to dark green leaves. A botanical description of
‘Shiloh Splash’ and comparisons with other varieties of
Betula nigra are provided below.
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Technical Description of the Variety.
Classification: Tree.

Type: Deciduous.

Commercial classification: ‘Shiloh Splash® serves as a
large shrub to medium-sized tree.

Use: Landscape.

Plant size: After 3 growing seasons, the plant has a height
of approximately 112 cm and a width of approximately 60
Cm.

Vigor: Growth rate 1s about 25 to 50 cm per year, which
1s approximately one-quarter to one-half the growth rate of
typical river birch.

Trunk: Trunk diameter 1s approximately 1.5 to 2.5 cm at
5 cm from base. ‘Shiloh Splash’ can be grown with single or
multiple trunks.

Bark: Trunk bark is initially smooth, and then becomes
progressively more coarse with increasing trunk diameter.
Bark begins to extoliate on approximately 1 to 2 cm diam-
cter branches with papery exfoliating sheets on larger
branches and stem.

The bark color of young branches (less than 1 cm in
diameter) is brownish-red (ranging between and including
RHS 165A, RHS 165B, and RHS 177A). The outside color
of larger branches and the trunk varies from grayish-white
(ranging between and including RHS 155D, RHS 156D and
RHS 156C) to grey-orange (ranging between and including
RHS 164C and RHS 164D) while the inside color is golden
brown (ranging between and including RHS 165A and RHS
165C).

Armature: None.

Shoots: Shoots are wrregularly shaped with an alternate
arrangement. In one growing season, lateral shoots typically
attain a diameter of approximately 2 to 5 mm at the point of
attachment to the trunk. Shoots are initially green (RHS
143C) and become grey-brown (RHS 199B) as the plant
matures. Shoot surface is initially pubescent and becomes
glabrous. Angle of attachment ranges from about 45 to 60
degrees.

Lenticels: Lenticels are numerous (approximately 18-25
per square cm on 0.5 c¢cm diameter shoots and 15-20 per
square cm on 2 cm diameter shoots). Color is 1vory (ranging
between and including RHS 164D and RHS 159C). Size

varies from about 0.5 to 2 mm 1in length.

Leaves: Simple, ranging 1n length from about 3 to 11 cm
and ranging 1n width from about 1.5 to 9 cm depending on
the environment and time of year. Leaves are alternately
arranged. Shape—rhombic to ovate; apex—acute; base—
acute to truncate; and division—simple.

Venation: Pinnate. Number—approximately 7 to 11 pairs;
margins—doubly serrate.

Foliage color: Typically variegated as described below.
Young leaves, upper side (adaxial): Margins are light
green-yellow (ranging between and including RHS 1C to
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RHS 1D and RHS 150D) to yellow (ranging between and
including RHS 2C to RHS 2D, RHS 3C to RHS 3D, and
RHS 6D) with occasional highlights and/or blushing of
orange-red (ranging between and including RHS 34B to
RHS 34C and RHS N34C). Center of leaves are green
(ranging between and including RHS 141B, RHS 143A, and
RHS 139B to RHS 139C).

Young leaves, lower side (abaxial): Margins are light
yellow (ranging between and including RHS 3C to RHS 3D,
RHS 4D, and RHS 6D). Center of leaves are light green
(RHS N138C) to grey-green (RHS 189B).

Mature leaves, upper side (adaxial). Typically have a
range of color shades starting with lightest of the margin,
including white (RHS 155D) to yellow (RHS 2D) with
different shades of green (ranging between and including
RHS N138C to RHS 139C, RHS 138A-B, and RHS 139A)
moving toward the midrib of the leaf. Occasionally some
leaves are completely green (ranging between and including
RHS N138C to RHS 139C, RHS 138A-B, and RHS 139A)
or completely yellow (ranging between and including RHS

2D to RHS 155A to RHS 155D). Occasionally some leaves
only express variegation on one side of the leaf.

Mature leaves, lower side (adaxial): Margins are white
(RHS 155D) to yellow (ranging between and including RHS
4D and RHS 11D). Center of the leaves are grey-green
(ranging between and including RHS 188B to RHS 188D
and RHS 191B to RHS 191D).

Leaf texture: Texture of the leaves 1s glabrous on the
adaxial surface and glaucous on the abaxial surface.

Leaf attachment: Petiolate. The petiole 1s slightly pubes-
cent. Length approximately 0.5 to 1.5 cm; diameter—

approximately 1 to 2 mm at base; color—egreyed-orange
(ranging between and including RHS 166A and RHS 166C).

Buds: Imbricate. Length—about 0.4 to 0.6 cm; color—
greyed-orange (RHS 165A).

Flowers/reproductive organs: No flowers observed to
date.

Seed: No seed observed to date.

Pest Resistance: No significant diseases or pests observed
for plants growing in Fletcher, N.C.

Cultural conditions: ‘Shiloh Splash’ tolerates full sun or
partial shade and 1s best adapted to moist fertile soil with a
pH of 6.0 or lower. It 1s contemplated that ‘Shiloh Splash’ 1s
hardy in USDA Zones 4 to 9.

Propagation: ‘Shiloh Splash’ has been propagated by stem
cuttings or grafting.

These and other features and characteristics of ‘Shiloh
Splash’ are apparent from FIGS. 1-3.

Comparisons with other Betula nigra.

‘Shiloh Splash’ 1s distinguishable from other known cul-
tivars of Betula nigra, including ‘BNMTF’ (unpatented; sold
under the name Dura-Heat®), ‘Little King’ (unpatented),
‘Graceful Arms’ (unpatented), ‘Cully’ (unpatented; sold
under the name Heritage®), ‘Suwanee’ (unpatented), ‘Stu-
detec’ (unpatented; sold under the name Tecumseh



US PP16,362 P3

S

Compact®) and ‘Summer Cascade’ (U.S. Plant Pat. No.
15,105) by its distinct variegated foliage. Further, the growth
rate of ‘Shiloh Splash’ 1s slower than the growth rate of
‘BNMTF, ‘Graceful Arms’, ‘Cully’, ‘Suwanee’, and ‘Sum-

mer Cascade’ and similar to that of ‘Little King’ and
‘Studetec’.

6

That which 1s claimed 1s:

1. A new and distinct variety of Betula nigra plant named

‘Shiloh Splash’, substantially as described and illustrated
here1n.



U.S. Patent Mar. 21,2006  Sheet 1 of 2 US PP16,362 P3

N R R o

TR,
R s .E:'E_g e

-
e T,

3

=
Y
[ ]
X

:E‘%f
i

[
i
r

e
A

rw
ata
L

mor
r +4 4
n u

. :.i /

n e M

: ?‘h
nr F [, iy
X
. L
o’ i - ot
" SRR A A o W R o nnE
h.fu _; :Il:i-' l';:r..:;j-'- G : r:_- lxlp"l:!:l::t:ll;-lﬂl:h:ﬂr _"::lx i > _"-I::li h
b.:l.""-\.- ' :::_.-.*'l i.'i-T-F:" :_n;_-:u-: n .-.:!"'-ﬂx"'vx:{'afx:u:-. :_‘ ::-:_ 4 ™
- U B # A ; K,
R b :'l!"'ll.._:l!
e : s
T - |
h R n
L ;
. T '.
‘-
‘-
x

L

» .
AR F ek ,
PN ':" O B AL

T :ﬂ'—'flq CE R LN,

ey N » e il

o %

e :lu *#-I:J:I' ‘_.;i.:a :.q. s
Pk BB AEE R
J * e e e e
C, » t‘h't'l::'t:l""l' Ty T : W,

Wn g "“':‘.-": T : Faates,
R R, B e R R o e e B AL M Bt oA nay W B N K,
A A e e s e e e L -%‘-;* T e
‘::E:::',‘ . ::E::::t‘::.'-‘ oy n -‘:.‘..::: N, ‘E:. ::::‘:'%..::..llﬂs:2‘"::lé:ﬁhi.:.:m'u:a:;lx::::::::::::a e :ul "1_-::1::?: ‘:ﬁ::r:.:..:..-*” _ 3 -" .‘ﬂ_"t e a” ‘i‘fi‘l K ' ? ‘ﬁ. : e . :"::;':":'e:,;*:::L;;ii::':fi:qf' A h:: %:::F:"‘":: ity ;
[ ] ": A -i » I [ ] [ | I. .I L g p ! [ ] [ ] || i |
| |
o

A -

) o
o
Hi.‘
g

L]
nr
2

k|
L N
-'.i
" i
L L -l'.i [ ]

| L ) L - L) L]

AN N E N A M ] . LN L " s F L N W 'ﬁ-"l{a-ll-
Ll W . l‘:h.-ilii! e e L U AL RE N o ol N W i i r i'i-‘ E ol L )
= . s R % T e B A Py B e
| f | | | | A M A i g i F e L L A B B B e L]
' | T " . d%# A e A R LI U R Ty = A mr ] E ) !PHEIIH+'-.' Ll e e L B
N i Lo i ] N e LA I - T I:.u o W e | -_iuraa-a-lr

B | | g r L L e N e I L L )
W | W # o A e o x)n *:..‘::n'v'v r":"-. A, | :'-"::‘:;:H' . "a,:'le oy "t'.'; o "':"
|- L. }l | ) ] e ] | ey ke i-k . noa kX g L F L o AL L3 ¥
A | a ) iy | |.,:1- ; i-lr.p Yamrrwy AR M ] N Al E N e B
| Aa n_m N A x W n LIl -l r L] e e N Cw i W N o L ] T

| NN | I.illill-:ﬂa. '!.I N i\.FI-lfI?}l. S [ g L] P -l:l#-l-'i"l'l L ] al N

» | LI | AN | | | | | A_AL N [ = Ll W e N L R e Nl W ) L NG e i) L M
fi » .l:..‘ .h | :l.h':lnl ;:'H“ - :l.h ll:la-:l i"l:ln :I'll L =y Ll ) L -Illl-ll‘#tlr Ul I ) i !
il. E‘ | I.I._ | T iy lhuu.l! ".ilnl AN A N_E ll..h N O i L] '..l" T >y ol NN L N

AN .I-' mAE AR i iy i thlllﬂlli AR AR A A - M- = i S I!-"Ill:-.l Ll nl M L e LN

L i N oy g g g A e A_a_m A . A | | L ) . i i e [ ol ) ] L) L o W L]
| .‘l::lul:h..n'l e A I':hl-a | .:'n .I:I i'I! A '.!l;‘l Hi‘lhll!-ll:ﬂ:?ll A N lx‘F ":"n-“':. I"' o ‘!.I’l Ihl.l LA -: e a:l'qﬁ-'r'#'n' Bl . :"a-!nHa'r"nlnln:nxn!n"ninxnll' T Wy | & !':'i'#':'i' .-"l'-ll
¥, ] AR AN A AN N AN E AN AN A i i AN X R NN E RN X r " | m AN Jp L T r Mo W N W N A A M A M e N W N e e X Ll o e el

A o T I I e AN L N A N N W WA M NN NN AN :H:‘hl‘:%llﬂlﬂ ] *l'\*-‘.'l':l.-ll [ | i i i i T e i ‘:ih ] '.l: Ll ]
| 7 !l-I.th Haﬁ#.u:uuhnuxnnauhaalnl ilhllhll .ch N A A A laa.hl*inhnn}a.i Ih:.ilhﬂlllll | e LA LR ] L L U ) ] i e e o B ?-.:-: - o
N -] WM L e e e e | n L e e i A e m m_N_A_ M M N LI RN - L g A 3 e e Al A AN v e e m i I':Ikl
lhilillhllllhi i e I{I}:‘HIIIIHH i e illhilhl?l lha"lln}-‘:? A i A L L - Mo M A IIIIHHHH?IHHI!HIIIH O A A N A AN e e W L ne -.p‘

e i X T N Ll e LaC 2 A A A M WA A N K i L]

A A o N el A A e e e W e LA M N> A M F A A A e A NN N Mo A III | ECN W - - . - WoaAx A iy i i e e e e i e S i e e e R e i L)
?lli‘-ilil'.H?lHil?li!'lliIIii“i!xiii!il'.i!IIIHIIIHIEHHHHIIHIIIHHI i N A I A A e g A I e i
i o e i i i R e e I#III:Ih I#I{aianxulnnuaa_uilnuan WA A A A A i i i L A I:h!hlilﬂ_ L i N R e

e il e e e i e i i e e i e e i xan | i i e B e i iy i i i L " W oA | A A XX i i i e i e i i i e i i i i
;I:!.xnﬂ:!:l:l:lnhu;lnx"ﬂillﬁlunxnla HIIIHIIHIIFIH'HIII!HHHPIIII"HII » lx:l;l:l:ll;l‘:u;lfﬂn:lxux:l;l_u A = L X e e I i e

i i i i i n | :i R N i e 1 L N + L - LA AN A N M N | N
r L i e i i i e e e il i e e e i i ¥ e W M A M e A m_ | AN W AL e e N N A_A P I e e -l ] g s W Mo e Al A e m ad x m | iy i i e e e i i e .
W N e e T e i I e i i i HI!:II?I.I:III?II!!.IHHHI AN N L] M N Al Al W A A A N W R W RN o o m we y W NN L | e NI A N AW RN R AN A AR N N N A A A e
¥ g e o o i i i T T e A P T e AL A_ALK MoA L X MoA A W N A A A NN M X N AN AN N AN NN AN AN NN B A A A A AN N A A
A R I e g g g ot e i A e o e e T e ] -Iqu.ll- A T i T i i e o T e e
Rl A M e ilil!il!il!i!il:?l?!HHH!HEHHIIHIIII"IIHH!HHHHHH I e e Ihﬂ AN W M MM A X N L [N N x aE M L A A Ny a.:q-ll.hll e e i :Il“n'I i
M1 P e e el e e pe e el e Al e p e el e e B e A e e LA I!illllh!hﬂl A thmilhllﬂxliql oy g L E o P g A AL ‘WHIH i ML K N
e N e e A W e i e e =) ] A i iy A e  aww TR L A e L AL A ™ M i A .| e T LA e i ey e L i e o w2

Mo M M T e e ey PRI N 2 e A o alm e e e e R R e KM N NN AN m g T e i

s A o i N R i i i b e i e o e w W xRN RN I TR M e T o e T P P R - 4 & AL N M o, e I i N A e
A ool L e e e i A e e e e e e e e e e e e ol et e e ae A A e N A A e E - o e ol AU e W W ) .an.nhxa.ﬂ!.u‘ i e N
L L -n e o U e e e e TR e hzb‘l'a-l- L] ax L] v R i i e e e e e e e ] i
A A M e e e T R e L L P g T LR L P 3 M A L i i Dl L B RV N A A W e R A A R A A M e NN N X AN uunnu.aw gl AL AL R N A A AN A A
i i i i AN e L. " e i i e e i i i e R e i e Wi i e A i it i e . ] - L L ol e e A A W W A A A Al Al A AR A AN NN AN RN | L i e i i e
- R N e e e g R P B N e R L N P g X N MR r 4 ot A N A L L e o AL M N A oW ANENEAFAAANNA A
R AR A AN N T R R et gt T A e e e P M e A e e el ol e e e e e R e e e e e e e e M [ 3E . N h#'i- - :lr:i-::l.I-:xxun!ruunxuxxnnxhaxaunh#"lah e ' !.HH“I}
N T L A :1:-:1-..1-:_:-.||ua:.u;en_nn:nuaunn!.1-:::.1-::-::-::-:n::-:_u_x!:..na“a_xxnx_x!n‘:llaﬂn!x:-:_ i L N, - ¥ [} - nn:nnnxn!x!nha’!ﬂnu!!nnn i i i) AE e A N AN g i |
" e N T I R I e -l e e o e e e A e e e e M et e e e e e e e e M 1 I-I‘_i IR IO N e MR N AL L R N R e N A M M Rl e L B e i M AN M WA N N i iyt

AA N nnnxxaa.aha"h:n.-.----vv-'_ | i I i e e i o e M e My T A 3 LN - - & 1k v N I I e i i e i AR A_A IIIIHU:H""I el i
[l i W i e i i e I R . A 30 e W e e o Al ae e i e e e ) 1 d e, I T LA e ) r L e L R A e e e e e e A e e e e e e e e e e o e e e e e o a a M m mexr ] Mol
Ll ) :Iu;ll:ln"}i L i B ol i i i A i i e i ] I e Tt e .l!:I:l-!:i!:-'.;H:i!:1;-!:-'.:i:;l-!:-'.x;l!:i!:q::l!:i!:i!;l!:i!::x:!n:!x:i!x:u:!;lx:l:!:u:!:l!'!:-l:l!nn » illlhll.lh{lil A
Lt L llﬂh:lii'l AA AN MK AS A AL N "":‘!?!'11?-.'!-'!..hf!l?d?lF!?IF:-‘!.-‘!H-‘!:'E.H-‘!HH-"HH-‘!?:-‘!.P LA ‘rh-P.,iF'I”!"l .Ll-;!"- A e e e e e e e i T e e A Il..xa;c
L] | AL A A e e A e N o e e e AU N N e e e e e 1 e i e ] o LaE N o ] e e e e e e e e e el e T e e e e e il e e o e | A n AN
LA A W i e i A A B e R E R S s bt b R gl WAL L] g i i e R R R R R R i R i e ﬂq-lxl m_A l!.

m A || -l | e e e ' w w, ﬂﬂ‘“h-"*k"h'h’#."' F | | . ] ol e e ] HH_l::iﬁ HHF ":'ll'r-lllr k] L N i N N N N el om ¢ A o A o A | Ihl
Ll | B M F A A CE A R e e e e e e e el e f . L e ] L e i 3 W - Pl N W 1 1 e e e T e e e . e e e e e e W
NN . .l’u:a..;lil H_I:un-ilxulxnn::ﬁ!!n:xu!unﬂﬂhn-.'-'ﬂ'x,‘i.:!11 iy i ‘{il AN x e, ' ; e i i R i R i e
o ) | I:% L i e e e = e 'Il;‘iil.‘ii!'?lh LN x, » e e o e e i e e
Mo A oA A A e e e i e W x o A LRt ’ ] ’ e e i e e
gt A g i . i i i | .ilxnﬂlxﬂxxrlx_:-:_ o A -u._l!h:"'-:'l"! i.:u o LI ) ; i . i e i e i i
AN i | AT o R -H""hhh.h- A AN AN =N EE A AN A i ] - s g i L K g 4
] AAA N AN oAl e x m m W e A N i i i il el LN i | LA el e
AN A M A nxaalhax:uxaaxhaan"l#! illa:llnlim‘lcx-:unlihuu HHH....HH..#HIL!._'H:II! | :u“h' o A Mo ol A X e NN N
A R LA AR R R R N AL E N A LI iy | MM A A A A A A K K K M R R L A e i B b e o
AN M MmN i i i i i moal A NN i i i L] g ! w S e iy RN -
:ll'l"i:i!iq.;l:l lxhl"n':l.;lxunihx:l M lluahaiiihrilll"'i N HHHI!IW. M. L ol -'.:}H.unn:u;-! [ b+ v e alh
AP A e N PP P g L AL R AL AL Mo AR WA AW A NN W N R RN R N A M E A AR thl .ﬁ_:-:n_ L, Sl e e e ek
Ll A | e e i i i i e i i S i e e e i e i e i . L] L e o e i d
:u;ln:ul.l'ldnc-"n':u:Iuu:u;l!’il:ux:!'-tl:ulx:u:I:!nl:!x:ixnxx:t:u;lnln:lxn:la L i ] 'h:p:!:?n.inax , L o M BN A LN N ¢ ;

AN A A R i i i i al:lr:HIxaxlnnalnunnnaaxi!u‘knu‘hﬂﬁfnx B K N N P AR B I Nt & B = ]
N o A A A Al e e e e A e e el e M e » N %, A Wiy, A IR e il e b ’ ;
i i eI i T R I A T A e e e e e e R o g
lnau.haylunhuuhﬂanaxalauln AN N o e S o o o e i i M i i L] A A i,
- Ll | | A e A B e A e A A e e o e e e e e w ae N o e W ] e Al e W e e e e e
l-:'lilﬂi:il W AN A u"ldxu..;l:u:u;l:u:ununln N A A A AL A ¢ A A AV Al e e el e
QLA ALK w A AN A n:inalnr“cunx:: PP T A X K A A LA AN A P AL L M M AL M ALK A AN o A A K A R R R e
AN m e a | m_E A AN L iy ey i e i e i i e e R e i i i i e ) M i o el e e e e
A T TR e T T e NP e A e i ] L i R e Ly B o B
A lhlﬂﬂlﬂlhﬁlqh i e e i e i i I e i e R i i A i e e L g b Mt E
Ui i N ¥ A Al e e el ae ol e e e W ae e A e e WP W e e ar e e e e L] B el et A e W A e 4o
Hll%‘.-!ﬁlﬂhilhi I A N i s i b iy A i ] ] LA ;
ol iy l!:.} I iy e e i i e e i i I i S I N i 4 x ux o M A e .

A e iy e e A e o ae g  ae ae a  e ae  e e ad ae o e L e . | ]
Ll A A R L, ;l:!"l..l":un.*'.I'l"!‘:n:i!:ln”fl;t!;l:l'hf'!:u':l'.:l'.:l:l:il:l;l'.:l'.:I:u:u:u;u:l:Ix:i!:u;uH':!:!:lu;lxh:ln:i.:!:l::l:l!x:lunznnl: ; 1
Fﬂlﬂh- LA laﬂnl IHIHHHHH A A ll‘ilhﬂlﬂxulﬂiikﬂ I E

. - | ] L iy a:a::un A A W oA WA e e i i i i e e e i i i i . 3 o
Mo nl‘ll} N Hil"!!l?lﬂill#il | A I LN M HH!IH!”HHHHHH?!HHHI!!H!H.I!HH!!HH:HIIHHHHHIIH]HHHHH:IEH .

P e o g T L e e AL AN X R A a3 oM A M N ot e A e A

i e i e i e i i i | AL N A A e W el A e al aa e e e . 1 7 e e
T T x;l"::!:uuililll"hl"ﬂ.x I P e e e e e 1 L i
AN LA illl~:F!:I'hlI?ﬂI?ﬂl?lH‘H:'lHHHF!IHh?l?d?!?l?d!H"HHH”HH_HF!HF!HH:ll!il!:'l_?:Hﬂk!il?!:li_:.:-!:!!?d:!!l:'.l. ]
wo it g e i i i i i e e e i L ipip i S i e i e R e e
| l"hhl Hf!’lii!lﬂi?l‘ﬂnﬂxi Ao o e A e A el e el el e el el o e e
B 3 N e N i i e i e e I e i e e e e e : LYy
'h:xh.h e g o i e e e et i et oSt et e et e i
ililli.-?llillll i i T i I e i e T e e e R e L. ]

. I | R i e L ) . 4
.:.11:!::l:a:::::-::a:n:lln:x:x:a::::H:x:n:.1-:::-::n::-:ﬁr::n:a::n:x:a:x:x:x”a:!;x:!;x:.\l: "xf‘:l”ﬂ_":e“n‘u*xxx”x"u”r' 'n”:i":-" ko ':-:“ﬂ"'r T e o .1:.1:: "‘:"‘,..
- -ixHxHIxHn'"'H'".1¢xxFr:-x-xxaﬂa;'nuuﬂa__;xxxxx_ iiu;;il-:;a:;x'xxHxixpuﬂ:lﬂaﬂu:iuxﬂu’!’xpnﬂx AL e A e e e el e e e e i i i 'H.:?dl;ﬂ".l!“ L
ol e e e R i e e i e e e i e i R i i ; b N M W g Ll e R R i
I i e i i e i e e e L L L PN L P L Tt L P B T M X M P L e
- ":u"H":I"u";v':-i":u":u”;I":I”:u!x"l!;l'":'!:u":i'"I"I'H:u';u:1¢'1'!l-'x;l"!:i'":u"1-'“'I"H!xx:lﬂil'!'u!x"'u"':""r‘ R N e e S R e R N R R e
el N i R i e e e e i e e T i e e i e e e e
o ae e ol ad aae adl ae el elae aT ae me dal l d a M W M Ll | e e w ae ae a e  a i
o T el e e et e ;l:h'h' i i iy e e e )
i i e i e e i i i T AL N A A e e MM R R R A N R e
. ol i i e N e i i e e i » i e e e e i i i i e

i .:l"h‘ll:!lii:dixu:la;iilun:!:un:u:uu:iii.i!:

" WAL A N A W M xR AR N AN A NN A A AR XM N A T AN X W A A N A A A M e e &
- i i e i e i R i iy i i e A i i e ol e e e e A e ]

I I I T I I i lli:l;lu:u'hx.hﬂ e e e e i
L i I e i I e T e e AN A M A AN IiIHHHHHHHHHH:lH'HHP 3
R o ac ol ae o ol e ae ol e e e e ol A A e Mo A X Nt e N ]
A A e e e A A Nl e Al M A L) e e i e i e i i e i 1 1
-!-I":lFH’iiHl_EF'H?dF?dHIHl!l"H’?dHF"H"?d-:!FHHHFHEIEEH!FH’H-I"!-HHI:H"?I: X A 5] o TR M, :"l' oA AR M M 1!:71-1'”;1 R MM ]
il'IiI'IH'HH,;IIIil!il'il'?lH:Il!i!'?!:l!'i!H!H'H'HIIHIII\!HII'I]HH | i T el LN A i
HHHHHHH.llIHl?ﬂ#"!?!?l?li-l?l!_ll!lh:lhlllfﬂ.llf i | A F A S i + E
g i i i iy e R e e i e e e i iy e ] ] i 7
i ) B N A A i i : A ] ]
! SR A ALK A A K AN AR MR WM AN NN A AN EAE A A L E iy E ] AL ] 4
na.. i N e e ey L S ] ] il ’ 1 ol ]
T e e i e e AN N ER NN i ] i, o .
:u:!:;.:x;x;;eﬂu}**-:_x*u:,:x:x:x:;.:x:x:.:.:.:.: B A B, o P, e e o o T

¢ . ] o e e e e e e ] e e e e N I o e ; o :
'H"M?n_'_ﬂ"nﬁa"_ﬂ?'ﬂ_"ﬂ"u"ﬂ a#}'l-lu .x xﬂ'ﬂ?‘_ﬂ‘!‘ﬂ‘!'ﬂ‘ﬂ‘l{#‘fﬂ#‘ﬂ_ - n'a"n'ﬂ"ﬂ'a:-_ﬂ i e e i n‘:l"_l: i e e e e i -._‘_:1_ E _llx x:-:'_ : ::-:‘_::_;':.1-:"!:-:' ::-:_l_::"f'-:: ':-:FEH' "I-:FE::' .P. .’. A W I e W e M n"!' :l!f".x"x"r:”: ::-:”:-:ﬂnﬁ!ﬁﬂfﬂ”ﬂ_"_ﬂfﬂ“ﬁ”ﬂ?‘nﬁi :Hﬁnﬁ!’jﬂ"_ﬂ%ﬁ’fﬂxnﬁ:f‘!'yﬂa




US PP16,362 P3

Sheet 2 of 2

x
X XN
‘a:t'dr
)

L J
a
-

Ll

N N
[

L AN

x
)

Mar. 21, 2006

[ NI Y

. L
|

N
Y

.FH?.F.H.H”H ]

1
.

] , ol o
J ] 7 M N ]
ll'?ll?lﬂxl!'ﬂ”ﬂ"l' PA.HH.H : E

-

; L
A A A ; ;
ol i
o b e o e P ey
g L P P P g

; -
P A AL A AL r”v_xx .an xnnmxxxr
W RN M W N W W W

PP P,

-,

U.S. Patent

A ]
i

x t F kA
o a

Ak k Noaoa
& b &y ko

Nl U A

L el

r

EaC
.___.__..__...q...._.._.r.v.;._._#_-.

e e

.
)

NN ) )
#*4*#'1-'“#':‘

+

w

T

L M N

Lapta

F

%

L |
-]

L N s
1 - ]
T

x
A

e
A
-

o

S
A
A ) :
2 oo o o o
O T I I i I
P P AL L
o O N i
A
L A B A i i
b e A i
T o P g g P P PP A

Al
Al
X

)
F
F I |

M
Ml
FY

N ) .-_l..__......rl......_

rmlﬂlﬂlﬂlﬂll“ L]

r xR r=n
=N
i

| ]
»

X
L ]
»
L
[}

r
*
X
»
L4
T+

=~
e

Lot
kN Al
Dt
o U

L el o
Ll L
.__..q.___t.q”....f.qt

in

*
i
L
L
-
i

ir

]
P St
o E
Foul
*4:1-:4:#
X N N
J"Jr"lf:ar
*

4

L]

L
L]

»
]
a»
¥

*

+
r*ln
F
I
¥
™

Y

s
v e T e

»
Iy
X
4

ir
L J
LY
]
L
"
X

Ny
> 4
e

L]
L L)
o
ot
T
k‘_# ;l

i E g
.HHHMHHHH:”H“HHMHRH i r.x”n“r.“v_wvﬂv_“x”x”x”:ﬂv_u 22
il i i iy i
o i e e i i i
g S i S e e i i e i
e g e e S e iy B i i
L i i i
L i i i
L i i i e P i g i i o )
ann“x“awx”x“xun” HHHx”x”H”x”x”xHx”x”n”u_”y”“x”ﬂunv.nu“!xnﬂ. A A
e ann-.n:nnna.xnnnnaarxna L O L e
""nlHa“H"H”a“H"H“a”r.”r.“:"HxH"xHr.”HHa”HHn“nﬂnnnﬂnﬂvﬂn”nﬂnv.nunznu ol
i i e i S e i e e i i i i

. I:” la."_-.ﬂaxxnxna:aﬂx X HH: g i ] .nx“xﬂx“nna”x”vﬁa”xwx”u”x” x
e e e i i )
e x

R T o

| ]!HHIHHHH I

.
]
ol
Ml
M
E |
I
M
F
M
M
™
e
)
k|
i
E
]

]
A
)
]
F
-]
]

Al
X,
X
Al
X,
|
.
|
.
X,
x
|
A

-]
ol
X
X
a
- |
-l
Al
- |
-]
-
k]
-]
-

i i )

i | ._..nunr.Hnux”r.“an”a“nxx”x”amea“aHxH:” ” ”:”a”xnx”r“x”x”xwxr x r.rur.ur A
I o i i
o i i : :
U A i i A A oA
A e e e e e e e e e e
i i i i A A A A AN
A KA KX RN L A i A
I A A e e e e e i
LR A XN NN XEKR L i ) i i
i e e ol
W R RN AR RN N RN M KN KK, o T o
A AR RN X N E XK K KA N XN o A X i
e e S ;
ERAE XA EER X ER XXX NN NN MR WYX LN KN i i A e ;
__ﬂnx i i L A ) 3
ExxEx xR x O i e e e i -
L i A A i i A, i ) A A A i
R KRR R R A A A AR RN XM N AR A A A A A R A AR A AR A A O i A
L A A R A e
G ann“nna N M R N e i R T KN e W K
e e e e e ! Ll i i i




	Front Page
	Specification
	Claims
	Drawings

