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(37) ABSTRACT

A new variety of Alnus maritima subsp. oklahomensis plant
named ‘September Sun’ that 1s characterized by fast vertical
growth of =89 cm (35 inches) per year over the first two
years after establishment in the landscape and fast canopy
volume growth of =4.8 m3 (170 cubic feet) during the
second year after establishment. The strobili
(1infructescences) of ‘September Sun’ are small (17 mm long
and 10.2 mm wide) and slender (length:width ratio=1.7)
compared to the average for oklahomensis. In combination,
these traits set ‘September Sun’ apart from all other existing
varieties of Alnus maritima subsp. oklahomensis known to
the 1nventors.

3 Drawing Sheets

1

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Development of this technology was federally funded
under the following USDA/CSREES grants: 98-CRHF-0-
6019; 99-CRHF-0-6019; 00-CRHF-0-6019; 2001-31100-
06019; 2002-31100-06019; 2003-31100-06019.

Botanical designation:

Alnus maritima, subspecies oklahomensis.

Variety denomination: ‘September Sun.’

BACKGROUND

The present invention relates to the field of ornamental
plants.

The present imnvention 1s a new and distinct variety of
Alnus maritima, commonly known as “Seaside Alder,” that
1s grown and utilized as an ornamental landscape tree or
shrub. The new variety i1s known botanically as Alnus
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maritima subsp. oklahomensis and will be referred to here-
inafter by the variety name, ‘September Sun.’

Plants of Alnus maritime are native to North America, and
plants of subspecies oklahomensis specifically are native
only to Oklahoma. The species 1s valued ornamentally for 1ts
dark green foliage, its bright-yellow, pendulous catkins that
bloom 1n autumn, and 1ts healthy appearance under condi-
tions known to be stressiul for other woody taxa. Subspecies
oklahomensis 1s the most distinct of the three subspecies of

10 Alnus maritima and represents the best of the species’

[

ornamental and physiological traits. Efforts to develop supe-
rior cultivated varieties of subsp. oklahomensis began only
recently in 1998.

Germplasm for ‘September Sun’ was obtained as seed
from an open-pollinated parent growing naturally near
Tishomingo, Okla. The inventors selected ‘September Sun’
as a single whole plant from a large seedling trial at Ames,
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Iowa 1n 2000. The inventors selected and confirmed ‘Sep-
tember Sun’ to be unique within subsp. oklahomensis for its
faster growth, denser foliage, more symmetrical growth
habit, and smaller, more slender infructescences shown 1n
field trials with over 1000 plants. The vertical growth rate of
‘September Sun’ was shown to be approximately 73%
greater than the mean for other genotypes of subsp.
oklahomensis, and 1t volume growth rate greater than the
mean. The strobil1 (cone-line infructescences) of ‘September
Sun’ are 11% shorter and 18% smaller 1n diameter than the
mean for other genotypes of subsp. oklahomensis.

The 1mventors carried out the first asexual propagation of
‘September Sun’ in 2000 at Ames, Iowa by rooting softwood
cuttings of the original single plant. All of the resulting
plants exhibited the typical characteristics of ‘September
Sun’. The inventors determined from successive generations
of asexual propagation that the new variety ‘September Sun’
1s stable and propagates true to type.

‘September Sun’ 1s registered with the International Cul-
tivar Registration Authority, Brooklyn Botanical Garden

(international authority for unassigned woody ornamentals),
1000 Washington Avenue, Brooklyn, N.Y. 11225-1099.

BRIEF SUMMARY

The following traits have been consistently observed, and
represent the characteristisc of the new variety ‘September
Sun.” These traits in combination distinguish this variety
from naturally occurring genotypes of subspecies okialho-
mensis and from other commercially available varieties
known to the inventors. ‘September Sun’ has not been tested
under all possible conditions, and phenotypic differences
may be observed with variation in environmental, climatic
and cultural conditions.

1. ‘September Sun’ 1s fast growing, with vertical growth
of =89 cm (35 1nches) per year over the first two years
after establishment 1n the landscape (73% faster growth
than the average genotype of subsp. oklahomensis).
Canopy volume growth 1s extremely fast with an
increase of ~4.8 m> (170 cubic feet) during the second

year after establishment (234% faster growth than the
average genotype of subsp. oklahomensis).

2. The strobili (infructescences) of ‘September Sun’ are
small and slender. They measure ~17 mm long and 10.2
mm wide, with a length to width ratio of 1.7 (11%
shorter and 18% smaller in diameter than the average).

3. ‘September Sun’ 1s densely foliated (relative to the
subsp.); with a foliage density rating of 10 (1=least
dense; 10 1s most dense); whereas the average density
rating for other genotypes of subsp. oklahomensis 1s 7.

4. ‘September Sun’ has a consistently symmetrical growth
habit with a symmetry rating of 10 (1=least symmetry,
10=most symmetry) whereas the average symmetry
rating for other genotypes of subsp. oklahomensis 1s 8.

SUMMARY OF THE INVENTION

The present invention 1s summarized 1n a new variety of
ornamental plant of the species Alrnus maritima subsp.
oklahomensis. The new variety 1s named ‘September Sun’
and 1s characterized by rapid growth and fall foliage color.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an illustration of the habit of the typical seaside

alder ‘September Sun’ 1n an 1mage showing several plants of
the variety with similar habits.
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FIG. 2 1s an illustration of the fall foliage of the seaside
alder ‘September Sun’ 1n an 1image showing several plants of

the variety with similar fall foliage.

FIG. 3 1s an enlarged view of the foliage and catkins of the
seaside alder ‘September Sun.’

BOTANICAL DESCRIPTION OF THE PLANT

The following 1s a description of the new variety, ‘Sep-
tember Sun’. Data were collected from plants grown in
outdoor conditions 1n field trials at Ames, Iowa, and plants
were approximately three years old at the time of data
collection.

Detailed descriptions and a key for the subspecies of
Alnus maritima are provided 1n Schrader and Graves (2002).

Botanical classification: Alnus martima (Marsh.) Muhl. ex
Nutt. subsp. oklahomensis Schrader & Graves ‘September
Sun’.

Commercial classification: Shrub or small tree for planting
in the landscape.

Common names: Seaside Alder, Oklahoma Alder.

Use: Ornamental or windbreak plant for use 1n hedging or as
a landscape specimen.

Parentage: Open-pollinated seed parent Alnus maritima
subsp. oklahomensis growing on the bank of the Blue
River near Tishomingo, Okla. (lat. 34°19'38"N., long.
96°35'25"W.).

Plant description:

Bloom period.—Early autumn.

Plant habit.—Upright large shrub with a broad-
rounded crown.

Height—2.4 m (7.9 1t.) after three years; 7 m (23 {it.)
at tull size 1t unpruned.

Width.—1.8 m (5.9 {t.) after three years; 6 m (20 {t.) at

full size 11 unpruned.

Hardiness.—USDA Zones 4 through 9.

Propagation.—By soltwood cuttings. Rooting 1s opti-
mized with rooting compound.

Time to develop roots.—6 to 9 weeks under intermaittent
mist.

Crop time.—From 6 to 8 months are needed to produce
a plant large enough for landscape installation.
Plants flower during second season in the landscape.

Pest and disease issues.—None of note.

Cultural vequirements.—*September Sun’ 1s tolerant of
partial shade and a wide range of soil types and
conditions, but grows best 1n full sun and wet soils.

Stem:
Shape.—Cylindrical.

Color.—Young stems light green becoming brown.
Bark 1s brown when new, then turning light gray and
becoming darker gray with age.

Surface.—Bark smooth, becoming slightly rough with
age, with lenticels near the base.

Branching habit.—Strong axillary branching. Single
trunk first season, multiple trunks thereafter.

Foliage:

Type.—Deciduous.

Shape.—Blade ovate, elliptic or narrowly elliptic. Apex
acute, sometimes acuminate.

Size.—Blade 7.5 cm to 9 cm long, 3 cm to 4 wide.
Petiole 13 mm to 21 mm long, 0.75 mm to 1.5 mm
in diameter.

Margin.—Serrate with single ascending teeth.

Arrangement.—Alternate.
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Inflorescence:

Staminate.—1 to 6 catkins 1n racemose clusters at ends
of current year’s twigs. At anthesis, yellow and
pendent, 2 cm to 8 cm long, 5 mm to 7 mm in
diameter, on peduncles 4 mm to 18 mm long, 0.5 mm
to 1 mm 1n diameter.

Pistillate.—Solitary 1n axils of the first to fourth leaves
from apex, on twigs bearing staminate catkins. At
anthesis, erect, ovate to elliptic, 3 mm to 4.5 mm
long, 1.5 mm to 2.5 mm 1n diameter, on peduncles 3
mm to 7 mm long, 1 mm to 2 mm in diameter.

Anthesis.—Mid-August to mid-September.

Infructescence:

1Type.—Cone-like strobili.

Shape.—Ovoid or ellipsoid; length to width ratio of
1.7.

Size.—=17 mm long and 10.2 mm wide, on peduncles
S mm to 10 mm long, 1 mm to 2 mm 1n diameter.

Maturation.—One year after pollination. Fruit drop
December to March. Strobili persist on plants 1 to 2
years after fruit drop.

Fruits.—Iight to dark brown, elliptic, 1 mm to 3 mm
long, 1 to 2 mm wide, with wings narrow to absent
and two persistent styles 0.4 mm to 0.8 mm long.

A herbarium specimen of ‘September Sun’ [May 18,
2003, J. Schrader 123 (ISC)] 1s on deposit at the Ada
Hayden Herbartum (ISC), Iowa State University, Ames,
Iowa 50011. A photograph and herbarium specimen of
‘September Sun’ have been deposited at the Brooklyn
Botanical Garden (international registration authority for
unassigned woody ornamentals), 1000 Washington Avenue,
Brooklyn, N.Y. 11225-1099.

The cultivar ‘September Sun’ differs from other known
genotypes of 1ts species as 1t 1s the fastest growing, most
densely foliated, and most symmetrically shaped individual
plants that have been observed in field trials including over
one thousand plants of the subspecies conducted to date.
During a trial that was conducted over three growing sea-
sons at a site 1n Ames, Iowa, ‘September Sun’ grew larger
and developed a more symmetrically canopy shape than did

6

other seedlings of A. maritima subsp. oklahomensis 1n that
trial, including half-siblings of the original ‘September Sun’
plant. Shown below 1n Table 1 1s an 1llustration of the trunk
and si1ze characteristics of four representative plants of this
subspecies grown 1n this trial.

TABLE 1
Genotype Trunk Canopy Canopy
(m”) diam” (mm) height” (cm) volume™
‘September Sun’ 30.8 a% 2389 a 6.17 a
‘Blue River #6° (unpatented) 23.0 ab 166.3 b 2.35 b
‘Pennington #5° (unpatented) 24.0 ab 155.1b 1.72 bc
‘Pennington #6° (unpatented) 19.9 b 142.1 b 1.16 ¢

“Diameter of the largest trunk at 10 cm above the soil surface.

YDistance from the soil surface to the apex of the tallest shoot.

*Canopy volume was calculated by multiplying the shoot height by the
horizontal canopy area (area of an ellipse calculated from the north-south

and east-west canopy diameter measurements).
“Means within each column followed by the same letter are not signifi-

cantly different at P = 0.05 according Student’s T-test. N = 1 for ‘Septem-
ber Sun’, N = 8 for ‘Blue River #6° and ‘Pennington #5°, N = 10 for
‘Pennington #6°. Dunnett’s test for comparing treatment groups against a
control (Stevens, 1990) was used to confirm differences between ‘Septem-
ber Sun’ and the three half-sibling groups.

To facilitate the 1dentification of the variety, the Macbeth-
Munsell Disk Colorimeter was used to specifically identify
colors of the important plant parts. The top side of the young

leal emerging from twigs 1s 5 GY 4/6. The lower side of the
young leaf emerging from twigs 1s 5 GY 5/4. The top side
of the mature leal 1s 7.5 GY 2/4. The fall foliage 1is
variegated, but the most predominant color 1s 7.5Y 7/6. The
Male 1nflorescence or flower cluster 1s 2.5 Y 7/6. The female
inflorescence 1s 10 RP 4/12. The fully mature fruiting
structure, or strobili, 1s 10 YR 2/1.

We claim:

1. A new and distinct variety of seaside alder plant named
‘September Sun,” substantially as herein shown and
described, characterized by fast growth, dense foliation, and
symmetrically shaped individual plants that become mottled

blends of orange, yellow and rich brown in autumnal con-
ditions.



US PP18,101 P3

Sheet 1 of 3

Oct. 2, 2007

U.S. Patent

oo

e

RN

. . L R R T I T T IR P ST S TR T 70 T0 T e i T e T Tt P 4 -8 -4 4 -

Cn N, 00 N - . AR TRy e e e e N 2 e w4 ey 2 aTe el

B S ST - . ¥ X A XA K kR # e ae P N IO

Catatata’ - o N #o’”tlboonl"saqaoour ot R A e MO A DO PROOODOOOOGEE

x v v 20 X * o L . > Wk v . PN N GO I . (I I
M5 d o *uta’u"s"y W ¢ >..4\ vhn-“v-v v "R X R Ao Toratnta atn e e et et tet T : OO

4 L XX, N X e e ...\\ 4 (3 B & ke B oaak . C O DCE I o x( )
» axxx,ku lx..l .av\YAr\... \.(,... J'n?"lﬁuwnv .xv.,../.Y...K.\.A{ . . v LG O LIRS R N ) > EAOEN ()

on . ] .1 o - T - " OO0 X GO () »

" ouﬂoo . bVl,v”wnfrl \YAL&FUM/JV xufv..,.. ..v.nv,\ark \/J....“.\( RN AN Nl A fo“.krtoo..oa.w..o WS lw.l. Tatny

. e & L ¢ B LG RN . ) - . Aol R X 26 o!"- O3
* Cxm 3 Tt S pi o LR 4 3 KV » 3 : woa VN e T W e w e e ey A v ee e

R R o QTR o o G | Fods : P St RN e

A x ‘Q el R x X = ’VV... AT N C = =t AL b v 3 X, - : X, : . 3 . > A & LN LGN S LA l't LA ) » N

n ® RS N E AN CNING SN P ORI ! o, h i 8 ., X, Aot AT Y T LN PRI CAC W aC AN

v Wl R _.__.‘V X" Rt T AN R 4 j . S 7 " ; >, ) R o ., a..un v acun....ooo WPt A

Iln a\n A a.x.‘x.? v - ) - - - b R ) 2 P, 4 v 3 b b, ¢ ) L] 4 3 b, ] \.T)../.ao..coo L 00 -
< > a2 e RN . : ; X X Vo oo X ¢ RV VRIS W a n v e s e e (PN )
av.\v_auau. o b RN 't ’ b AN < X . 4 h " O .- ﬂv......f\ NN o' 000” . (PO -

! . o d SOOI 2l t&.ﬂlﬂcﬂ-.r_to. . n )

% ¢ K - *a%e'e nuﬂctv OO

W - o OO0 O "
X he L0 -

. v f\m.f - ARG % *otn a"n"e"e .

PR R PSS ™ O

i TV - T A R, o ora xrenr

T S O Y e 5¢8 - a e tut
- - 4 y

..- : J W“\n“-o-

ey QG \.&.a. oﬂ"m&o »ee v
«X..fﬂ.m -’ ) L otetn . S &0“001” (508 !l""b ..
PR e » OOQOOH0 » -
el s » e OOOC DOOCE
a3 (3 PO LG SO
x e O N X W T O I S
(3 .l"'-... awE " * Gt N OO ®

a >k v e o

N 2 »
’ 2 e . w . - O.“'.Q
s R, VN "~r .o.w» Wl (A O P NS
: NPV s » IIU X » .0 000 o~.&»00.0.. X 0#00000&400
- . gy . ' L )
- S - " - -
v

v DOOOOOGO »
h J » 2 2
s
ﬂﬂ‘kooo PN S S 50
"

&
et e S

L ]
L
'.0.:
L)
e ta
.. L
LJ
.Q
o“»:
3
s
&,
100
& @
..
» .:'
o'y

R ..n..w..":........"".. S
R R R ey
SRV AR ..m"un”uu"u.....ﬁ o .._.."Nv&"x....xv .

L) L] 5 * NI l. .‘v.lﬂlll

» (] * vn"”.. II * &.).0 I"l ll.ﬂl Nx.

n
»
X
* G
AN
»
L) &
Totale’e
L]
v
)
»a'e
4 200
. vy
o
L3 T
>u e
"ol la AT et

"
v:}"
.::::.
RS
Rt
e

»

o
I~

R4

A
(o)
.
.
4
b
BT o A
.

A
-I
oetare
)
>
(‘

*

N A W

X

waﬂxa.aw\ R
R | | J
L e
RO I e e R
RS Y .uu.uu“.... s fw%%&v?.vﬂ. N
- " ¢ " - . b

TN ARG N o

= ﬁn MO
ARt e

< . - g .!

..\a% L - .- % ( .t e

S X, ORI e Y Con W

- . h ¥ o r.lax n
N - - EOC I e e
v e . (= nUﬁuu
‘ et
D) >N & )
b nbtv ”00..“&“0"‘0 0- s
. A | LA () »
i oy N »

ill b. -
e A DR
” ¥ N!OOKI » .# L& b ¢ QO
, B e N e o e e e aas
Nl “ ll [ ) | o QIQUUOUOQ#“&”QHC.“I.".I". L) n lll .Q lll [J 0'0. L) $ﬂ o
: o o e e A e Lt
2 tuilatelat o
Q.a. * N J Illll A ‘. ” . ' #Q 0!"#”&0 NQ v IV/N
¥ » ® N J » »
e e S KA
» R LX) h .0. IA ll L) '0.

L )
.Q
2
e
»
o r '
l.
o
A
L ]
A
e
.. L)
X
»
L )
-

(2
4
O
s u.m".."
L . 4 ../ﬂuunnvﬁu » "."a ” "" v " nnv_“ ooo .
/ R . H. P . " S \”\ ”.wunuv .an\_..w . \.\”. Jubn kow"vlu"l" alnvaﬁ e

w

. -
- » A pY \-.l l-.

"oty
- ‘0..
20

L/
.0
.~

»
0..

»
L)
\J ...’

s

-as-
o

.
. s eaant
‘. ... b | W -r » Ed o o
. Lr R xm%"la ”\“\ubco * ® arna,
,/\A...vn o™ S o o P s W “"““a o (Mrw e
W " N»n .xuxo - P I IO I S S aua.oo - ~ St 'y
e e I O o e S > p by \vﬁv\ b
" e e #u&ﬂuo%\- O e L X nc e
ey o b > . R OOGOOO S X IR,
5 < ® &ov » aa e ;. 4 OOOOOO > e e =
% a = ® - > ."*I ‘.— .-.- -.v.- ‘ixy _-) ﬂ.t.t.ﬂ.-‘.ﬂ‘ﬂ" " rrre N -’ ’. -

X wraor > L I I




US PP18,101 P3

. o e x
S R

v ’

..%.iv.,.... ot S A e AT AT e,
LA Rty

A ,
& oy
PN X
taoh...tl e
’ -

a DRt g% 0 2
S - ! . s - -
. ho¥ o .
- . -
~. > : 4
P, o g_- LN
, . . 3 Y, N S P e A R
2 r - . . - e - L
3 5 ! 4 4 v 1 i \ 3
3 o . . - - - - . |
; b . e
o J . . K A ! ; IO 6wl & 8
- r - - - v - - - - 4y -
4 . o b, Y, . L 4 - = o L4
X =y " A o, -, : ALY . X . S AR, xx
.. ) 3 - v W o v ox .- ¢ . - - < 2 -
. ! g . X A . o " . o X
g E . o T T AN - . -
o = - - - - ; i e

=3 B S RN SR P e SO Gy YRR, % S S A0 acs iﬁwnm(..\..wuﬁ..

.. X " - . . .alf‘ . v -
¥ W e A o Ik | . WA . A . . e e X R - PR
~n{u§&»_. .r.\rtltl? afa.btv 4 ¥ ; P o vg.\.\n s E L a EIEIAES 2 N T e AT Y -
J’lﬁ”» A u.-.v..r.Vl * CIEAT ‘C o A, o Y R B W RS Y ¥ NS B N w7 & ..(v.(!-. o
o - o A J . N
It oTE o DAL o 3
A . s 30

.

. .
L
% X

Sheet 2 of 3

Oct. 2, 2007

U.S. Patent

. -
o

I
XS
p oA sk
X .ﬁ. W AR i
N L S SN
R e T A £
e

o mld . AT .m-\......vﬂv. y
2 L R A X

I AN C AN

il kMVMW

~
e g T W e T o A Ty
.

o e p
0

v
<

uﬁ,.

N
v v

- v

D

.

K

v ““«\ af
e o wr ¥ ..
PR SR e
. v
4 X
> ..:. Bl

* W

. x
) V\......“ R s
LN

l'-

w
.
)

n -

[
) W ..“......Vp.f\.-\,
§ .-\ﬁ‘\\.\f. L] ...\r\u\./ . \W v
A A S e
S e
v o : .
<¢.¢.w.<. e AN

..
e

N e ~
s
d . ‘ € X e . Y J e o J
. - P « . v . - ¢ ¢ < ¥ b 4 . A . > 2 o o ¢ . ¢
L . . e W X ’ . o . . s - r ] 5 J
P L LY
.

3K

“'e \ .-./“

’ - A RN
H.)Iv. K .’4”. \Jrs.’...n.uua....ldr -
o T x....au,.n
W . .r.d.r\*ﬁ.l -{ .Rw\ulﬂw
-

K vnl

L

ML %
’ .“o_s..f_.AA

X

FIG. 2



US PP18,101 P3

Sheet 3 of 3

Oct. 2, 2007

U.S. Patent

---------------
-------------------
...................................
----------------------------------
----------------------------------

.................................

..................................

L A, > aa x et TN \ : ' ’ " e T T L T T T T .
LI LB ) .." > o = Y % ® = = =« ®« =« = = « =« =« = 94 @ LI N NN >

....nia.\. .uw. XK I Psea R L L e L e e e
- 3 -- . . .‘ . 3 . (L r. ? ..- --u.uuc.uu..c-u..uc.un..- v
B X . e s e e L

b.- . X &
R .
oo
PR, AR e et A M fbﬂtb v
............................. 4 i ", Oba.ovt»v\.b. P ..\-t.-t.-.vtk.o.#»h.’&ff

'
e v ‘P = = = = = = @ = = = = o o= - S o » s ear IR ¢ 7 ¢ >
SOOI GANE T T o e am e et e W »ktttbtbtk‘% X,
rrr W e e - - . LM R Y &8 = = = = = = = = = = = = =« « = = = - ' &4 & 8 a4 F 08 &
\\\\\\ P = e s p s e s m s m s m s om s s ..-ws .1\. .t-.v.
.

~~~~~~~~~~~
...........

O

.........
........
---------------------------------------
..........

-----------------------------

.. .
T Y R R RN s o2 te%a"r s e" s s L
........................ P e - . .
S e N
N A R R e R R TR P . . ... . - e == 4
. . P A . . .. X, L h 4 s 4 R
. L L I . - r - - -
'Y « « ¢« ©« s = s ® s ®» s ®» s ® . - e P o= @ P .

¥,

5
A L T S L B L O N L = --..-.-.\.-.--..-.-...-. : ..
A L N %4 e R B S P 0200 e \
X\\.\\.n.v. ....”..“. ....... Lelea e T N AR . .. : . . R rn v b o QI il N O >, .@ X o4 . N ’ 4
. R T T v . e . e ol f . .--...--..-..---..-~..-“.H.H..-H..H.H\H-”.”-” .-”.”.”.”- S N e B B, < .\H.H-H\
Vuokmx.”.v“... Pl e L AR - : X - . o L L e .@ XK A.ma IR “ R nes e
V. . . o' e o cr e » e . : / ” " . e T TN N P T T LT LT LT LT LT, .....0 .‘f ®, %M.V o e T T T T T T T T T T Tt L T T e T e e T T e e, od
......................... G e e o L L L L L L L L L L L L L L L L e o e L L L L L L Ol -
x T I R S M o g p & m s m e m s
L4 s @ s ® s ® s ® s ® s ® s ® s ® s ® *e ® s ® s @ *e @ s @ s @ s @ s w . P * ® s = s @ e e

%,

.QVK\.NN.H..J R O S LI T i g N s o SN L LELINB e ¢ I L e e e e, X
oA e R st T e Y 0 S G e ORI
W . i . SRR IR S A i 3 ¢ X . I I R i - T ‘.’

..... .. ) ' v - .
h ’ T T T T T T T T ®w Sk & kS

-
7 b -
W ¢ : . . e . . . . - ¢t . U -
.} v RN RN Y R NN > P ‘e v - <.t () - e N
e - -\- suuo . . 9 qu -- o- . o Ve g ' s ¢ W P e + ® s ® s & P * ® s ® s ® s g s ® s = p

L SR ey
R R e X RIS R IRINRES
A Fg 2R ...u"““...“.u.........nm%“.w% ......... O

e ORI oo L6l 2 0N Sl
R £ L

{f.v..nal.
- " s )

vy et
r lt.l”.’“...‘.l
W LY
....... it . s ge e " » m s m s 0w s m s m w0 m s m s m s m sm sm amawm . ..-...-.-.-.-...-..... T K, \
SRR e Pl L L L L L A R, R st e N
= ICICIRNR P TR L et e ...nnw._ Tl L L ’ RIS e W at = Te e T T ALY T T T .
P e A PR s et ettty e e IO B P 2 ¢ e T
:\\ qo.“-ws Bheat ”.“.“.\.....v.ﬂn.ﬂn o._% of#nnbfcn-b&t- R R R R R R R R R s ‘2. . e e T O et by .
y .

", -

. .
-.t.-.....\-... ’ J.p- w-. »
TN T AN N v
. 8 A

ey Y YL 3
. - -

\\\\\
----------------------
..............

-
qqqqqqqqq

---------------------

nnnnn

......
......

e

v..

. .»'g

b‘b

t.

1]

-

»

¥

v~
’010 t:
LS
Roa
~:-
tk:.o
N5

.
...................................

IEEICIE X M

. A PN R XN O RN N BMINE S = =« = =« = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
..........................

> »
..O.UO .. e e kA ARRE RN YRGS RS A w = s CHPNWEE X, o v =3 = @ = = = = = =p oo LAY MMNNAKN AN % 8 = = = = =« =« = = = = g

Vo “ X raw " . e N - «- s e s = s = - s = «- ¢t g ® ® s+ e pp s e s e qgp e

< . A 2 am PR — - A S I N N Y A N E A E A A AR R EXENP =« =« =« = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =« WHh = = = = = = = =« =« g = = = g = = = GWHNENE ALK & = s s ¢r “p = = = @ = = g @ LEHXENEFNMNNY = = = = = =« =« = = =% WHHNENNNH BN = = = = = =« =« = = = = = = & ¢/ g pp= == ===+, ¢4
e A CREN . e M N B Y RN EX AN ERAMBEN + = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ¢ (e = P e s p e e eecg w N ¢ ¢ ¥y ¢ o e s e e s == p

A & v S e @ » .’ ™ P M N X AN EXENXNNMNAMNHNN AR =~ « =« =« =« o p o o o o o e o o e o s e s s e e meeemeeeeemoeomeme.eomo=eo= o= o= 'MW & ¢ = ®= = = = =« = = g
B . 2 e AT s a ¥ A rewe N S P a e e e e o = = . ; . . ¢ Y R S
DK « « LI R X XN X0 S I w < b NN e o= oo oeeooog 9 b

£y > v & W 2 r e xR e E R A AE R A A SN A T RN & T AT AR « > A B e A AN N S .9 4 %9 ¢ & ¥ A% A i P

X r®® A a bt > R N e M o e MM XA K AN KA AN M = = = = = = @ = = = = p = = = = = = = = = = = = = = = = = = = = = = = = = = = = = . (WX s 8 8 = = = = = g

B ¥ s X x4 e e . BRI N NN > he e = . E R v IR ~ + &' e &5 N AT S S S 040N D A h

P w i 2 > r > .. s XX N LM R KX RN NN AN = = = o o o o o g o o g = = = = = = = = = = = = = = = = = = = = = = p = = = = = = = = B 7
'.t\&-k&t . . . . PN » » - . v v Y ) k4 ¥ R

v - I . . v WY & e - e - =

- N 0...‘.".&. b aoa &.a').. * .. .} - v - - s ® s m s om s om s om osow &eom « s p r @ mm s om s om s om WY e p e s momp g smosomeop . 3 ‘N W N e e e e
A v SR aea * » - = v P o N e e i w p m ® P

.- X & - 3
- -a

. 14~
v

-

» £ 7
eoras

»
L i a i b A N N M T T MR e e h \

. Lo -b;bb."’.’ ... ..?.v. U.”’.aﬁ ............. . . . . by RSN
B TIRICIC AN A 2 0 N A X X e T I R A B N T N . ~ NI X X LR y
P e S e P A O o 3 S * .. . e e e Ty . A . v "

' k.?kbb..l!'t 3 . . . P . 3 i . P
r . v, D . " ¢ o \ > . . R N ) a - .

» AV . “ , .-v..-.uv -\\.c-- .

T
)
v

v
'b *
):%\
. .& k‘
Sttty
- P>
- . S Y
- ?‘4‘
v
t.-b
Y2
.i
\
L]
o
L4
ok
L]
0.0'*
2.0
*
»
)

................

...............
------------------

------
-----------

»

......................

T
o
/s

................
----------------

.................

,
£

v e n’?E:
l:t
.

sy

..........

' B . R N N N S I X d * s .0!.' Ob
........................... : e . R N N N S b Mg e ; R IR RN X K M
............. ey e e = s me e LS 3 ' e o eta'e ot . .= . N I TS /\\QU Y Q&"O.'.(o

* .

L e ¢ . . A 3 3 » v v . v T A " . el W) - l‘ A‘"
.......................... s + ® s ® s ® s ® s ® s ® s @ s w p ¢ s ¢ P « p o p - - s W . SN v . 9 g LS . » > 4
S O TP : kT 7 < " : A O SNy A A P Y TS G ' «..,.%cﬁobon-"n-uo%- AL,

............................ R

G
KR X

*
o
*»

k 3 ,.
s
aar s.. ".’

..........................

-------------------
---------------

............... -

- o o S
Sy .w.w&um”.&&v. o ume..?m.u R
SORRRRRRY e o e e ..oou%o)u X :MAM& R oanufoo
........ a0 seostesd
O O SRS
R %% &us SRR A A AN, %Wco SHRREN,
I, o Muoc Nnntonu&a tttb&b..cb Moﬁmﬂ O
.............. t.-”d ..’ { ..\.-..
Sl 000“000 000& CC%WVQO XY
e
- ...f..\. x, .@W’S’&” ..f.f. .,-.v...-.

- s
VL %2 PO
XHRK uuo

y T LA S
Y 4 » \.ﬁ.

& At
(....f..t.”\(...- ._v\. > E

)
SRREBL: R rre R
SRR
e e s I

o eﬂ\aWQ N”#“CQM”OQNN&"WM“% >

. . s ..& ﬁ.’ v\uv..(-.,. . -....~ i’ R T T T R kL o .&"“"MW’.
S S o R R R o s S o
: et QﬁM%ﬁ . .hmz oy o R T T e e e e e e e e e ey xv 0&6

e
XXHRX O e o T T » . Qﬁv .
", \.V..-.....-.....-.....-...‘. Celetetx T T T T T T T T T T T T T T T o -
) QO%OMNV Ooﬁ(..J R R & P, e e Rl 8 ..Q\M%Q&IQNQQ Pt

.
¢

..............................

e oty S b, ¢85,
.w.”.”.”.m.m.”.m.”.m.”-”.”-H.“.”.”.”.w...”-”.”-w“w.H.ummwunuuu.n» % ..MAMN.W..M"#WWRm..“.”..”..”..”..”..”m.”.”,.“.ﬁ..,.“.\u(. &
e ”.”\.“W-e.v.h 0 M&N&.ﬁnunnc%ucu% RN anMoo N w»m%...v.s.\

. . . { 3 r T = = aom

. RN IR IR I .“ R NS o BT S S %%
- LIS Ve e e e ,wv

2 st e RO 72058 OOAVNW” ww X 0@

-._“L-. e "fxtﬁ \.wwwn.”.h.“.w.wo oeotft”n?o % ?r.%mmuu» 25X 0 oy
&_%Lwaﬂ@@ijmﬁk :&@&fﬁw
'.

% ¥ \\a(.“Vx..vn. o a. > ”'b ¢ m RO ¢ '.&. {2
S e
,,.%. e e P
WO v uranh heh b uh w e . .M"t t&&bb*
R ..”. numw..,..w. s .ww S W. o m.&aimw.

¢ _A_X
SRR NI RI K,

.%.w&uw..mmm X
=

/)
-

e’ 0040 o o Mo NIRRHRE O R ERIILEES »
\. A 0’? X o’ . .'dt" lll L-iwmu" "WN* .w.w».f“ Q...Q .s\

v » \$Q§§ ~ " !Iu"o 0 e e e e e e 0 e e e N."t".b o 2
: ;s ? . ..'."'".. "......."....‘?.. ..‘0“0..'..... ‘"'M%»

g&t‘ D alﬁlﬁﬁux"i = uxnto 0 oouo"oo » Aok . 0%
et .“nw..numw fn‘u.. R
s s
e e S et
RS ﬁ“l ooc.on.o N ooacono e pn A o? e o

ﬁ -' 'y l..'.....D'.".'..'.J.I"'.”I"' & “‘ .@' .’.
» ....%..' U O U G G U N L L e ) %"%..%%
e
”’%” { UL O ) U0 RO )

2% 0:::
o

2%

.' 0'..'0..'0".“'".. KII .-“.’ &”’ 7 re . .

LA L) |

e N a0 O S0 92¢%0% o X, .dﬂ.v
A B ' » W £ e - r s x p, o,
A - . -o \-- " .-.' P - %

e =

i

.......
-------
|||||||
.........

\ # .'... ’ .!'\ ............. ik 4

X ...auw... AA H@.w..ﬁﬁwmw.. o
C. ."Q = CC 0.,. LTt QC

S I

;.x.MMobuunuobbunc&to 00 : e mewunmmuf ot &.tun_. .

R R o e R0 o R RLTIAX et

&ﬁ.&&% ORI o Sy : SRR R L Ay . des %&ﬁ@v&%& X XL

& ....?%.. R Y e O ST s VNN % RS P 43000700 oA A%

- RS . Lo S s AT o L G s H.“.........-u..uunww.\

R R LS

)
|
L)
L/
L/

)
: L)
» e

2o u.

> @
»e’
S

R

i

|

||

oty

||

LJ
.0

)
e &

N0
*e

-'5: .,
o
s
S
o

Yelele
-

e S SR S Wu. ......"...n..n..m.. e

TR I Mg ot s Nt R v

e, e x&” X -0"00 o ttm.tt""bbb oAt

. e J.H....\ ; \0 WMN.Q - 000 \..”.H\ 000&.". a A
T

e SR

.
PR v ora oot
¢ & : QmmaM«thmn&f

» ® ® »
R X o et

» Nl &l ... » L)
.I ” » ® l"' | ol .O"... ....-
e

e e et s % et
e

bb‘b-- -

. ; arerons e e XY
_n » ooo . ” ” N P w A | ll .I"""' l+ » ll lula a.. .".".“t. s |
e e s e
et nte s a2 ", ¢ s ~ » » l" 'c"' P M M o k&. 0@5
G I R OO0 Y . ) o » » » l"- o (M0 IR, G () o ]
s OI"oi PO S St A ey ovuc"ooo ® 0'0"1" -".ooooouvlvo 'Iﬂ o.ou.-vuuoinv "ooooco Qﬂccaooootv (GO Toats’e’ o o 05 0”
it S e R R A it ettt e et et e e e e et e e e e e e e e e e e e e T e u.uon.uou.u.uousuoub ..'ﬂououou.vo. JIUI"""I:MW%.’"W’A



	Page 1 - Bibliography/Abstract/Description
	Page 2 - Description
	Page 3 - Description/Claims
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings

