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Botanical classification: Prunus sp.
Variety denomination: ‘ARTHUR V’.

BACKGROUND OF THE VARIETY

In an eflort to provide quality rootstocks for fruits and
nuts, we, the inventors, typically hybridze a moderate num-
ber of almond seedlings each year. The present invention
relates to a new and distinct variety of peach-almond hybrid
tree, which has been denominated varietally as ‘ARTHUR
\%8

The present variety was hybridized by us in the spring of
1980, planted 1n our nursery that fall, and transplanted as one
ol about three thousand seedlings to one of our cultivated
almond orchards the following winter near Le Grand, Calif.
in Merced County (San Joaquin Valley). The variety was
developed as a 1fruit generation cross using ‘Titan’
(unpatented) almond as the selected seed parent and ‘Nema-
guard’ (unpatented) peach as the selected pollen parent. The
crossing was accomplished by carefully isolating alternate
trees of the ‘Titan’ almond, which i1s self-sterile, with the
‘Nemaguard® peach, which was the only available pollen
source. Over the years the present variety showed to be
much more vigorous and healthier than 1ts sister seedlings in
the orchard described above, and was thus selected by us to
multiply and further test as a potential rootstock. Subsequent
to origination of the present variety of peach-almond hybrid
tree, we asexually reproduced 1t using tissue culture
techniques, and such reproduction of plant and fruit char-
acteristics were true to the original plant in all respects. Such
reproductions were transplanted into our test orchard located
a few miles from the original tree and were carefully
evaluated. After showing several outstanding characteristics,
we determined the variety to have commercial value as a
prunus rootstock.
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The present variety 1s similar to 1ts selected seed parent,
“I'ttan” almond by producing almonds that are sweet in
flavor with a thin, well sealed shell, but i1s distinguished
therefrom by using much more vigorous, by being more
tolerant of calcareous soil conditions, by being somewhat
resistant to root-knot nematode, and by having a more
prolific root system for stronger anchorage.

The present variety 1s similar to 1ts selected pollen parent,
‘Nemaguard’ peach, by acting as a rootstock for prunus
varieties that 1s somewhat resistant to root-knot nematode,
that 1s not very tolerant of heavier soils and excess water,
and that 1s susceptible to crown gall, oak-root fungus,
phytophthora, bacterial canker and crown rot, but 1s distin-
guished therefrom by having a much stronger root system,
by being more drought tolerant, and by being much more
vigorous to provide better growth 1n marginal soils.

The variety 1s most similar to ‘Hansen 2168 (U.S. Plant
Pat. No. 3,210) by being a peach almond hybrid tree that 1s
utilized primarily as a rootstock for prunus varieties that 1s
vigorous, nematode resistant, deep rooting and drought
tolerant, but 1s distinguished therefrom by having globose
glands, by blooming later, by having fruit that matures 1n
September instead of August, by having light yellow green
flesh toward the stone instead of red, and by having a sweet
kernel that can be used as an almond for human consumption
instead of a bitter kernel.

SUMMARY OF VARIETY

In summary, the present variety 1s characterized by a very
large size, extremely vigorous, hardy, self-sterile, productive
and regular bearing tree. The nut matures under the eco-
logical conditions described in early September, with the
harvest date on Sep. 4, 2004. The tree 1s most useful for a
commercial rootstock, which has shown to be compatible
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with all tested almonds, peaches and nectarines. The tree has
also shown to be drought tolerant, has a strongly developed
root system, and has proven to exhibit resistance to
nematodes, while being susceptible to crown roft,

phytophthora, oak root fungus, crown gall, and bacterial
canker.

DRAWING

The accompanying photograph exhibits three whole fruits
positioned to display the characteristics of the skin color and
form, two fruits divided along the suture plane to reveal the
flesh and stone, one stone removed from the flesh, two
kernels, and typical leaves. The photograph also includes an
inset revealing various stages of the bloom.

POMOLOGICAL CHARACTERISTICS

Referring now more specifically to the pomological char-
acteristics of this new and distinct variety of peach-almond
hybrid tree, the following has been observed under the
ecological conditions prevailing near Le Grand, Merced
County (San Joaquin Valley), Calif. The fruit description
was developed one week belore harvest on Aug. 27, 2004,
and the flower description on Mar. 3, 2004, on a cloned tree
located 1n our test orchard described above during 1ts fifth
growing season. The tree description was developed from
the original tree during 1ts twenty-fifth growing season. All
major color code designations are by reference to the
Inter-Society Colour Council, National Bureau of Standards.
Common color names are also used occasionally.

Tree

Size: Very large, reaching a height of 35' [10.67 m.| and a
spread of 24' [7.32 m.] after twenty-five growing seasons
utilizing minimal dormant pruning.

Vigor: Extremely vigorous. The variety grows about 2'[0.61
m. | of top-growth during the spring and summer.

Growth: Upright and dense.

Form: Vase formed.

Hardiness: Hardy with respect to central California winters.

Heat tolerance: Observed to perform adequately in typical
central. Califormia climatic conditions, which typically
include extended periods of heat.

Drought tolerance: Variety requires regular irrigation, but 1s
more tolerable to drought conditions than most varieties.

Production : Productive.

Fertility: Self-sterile, but may be cross pollinated by ‘Non-

parell’ (unpatented) almond.
Bearing: Regular bearer.
Trunk:
Size.—Large, with a maximum diameter of 20" [508
mm. | after the twenty-fifth growing season.
lexture.—Medium.
Bark color—Dark grayish brown [62. d.gy.Br].
Lenticels.— Approximate Number Per Square Inch: 5.
Color: Strong yellowish brown [ 74. s.yBr]. Average
Size: 716" [11.1 mm.]. Shape: Elongated to eye-
shaped.
Branches:
Size.—Diameter of limb 1s 12" [305 mm.] measured
12" above the crotch, typical of Prunus species, and
dependent upon cultural practices and climatic con-
ditions.

Texture.—Medium.

Color—1st Year Wood Topside: Grayish red [19.
oy.R]. Ist Year Wood Underside: Brilliant yellow
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oreen [116. brill.YG]. Older Wood: Dark grayish
brown [62. d.gy.Br].

Lenticels.—Approximate Number Per Square Inch: 20.
Color: Light grayish yellowish brown [79. 1.gy.yBr].
Typical size: 5" [3.2 mm.] to %" [6.4 mm.]. Shape:
Elongated to eye-shaped.

Leaves:

Size.—Medium. Average Length: 4Y%" [114 mm.].
Average Width: 1%" [31.8 mm. ].

Arrangement.—Alternate.

Thickness.—Medium.

Form.—Elliptical.

Apex.—Acuminate.

Base.—Rounded to slightly acute.

Surface.—Smooth.

Color—Dorsal Surface: Deep yellow green [118. deep
YG]. Ventral Surface: Moderate olive green [125.
m.OIG].

Margin.—Finely serrate.

Venation.—Pinnately net veined.

Vein color—Light yellow green [119. 1.YG]| with some
Dark red [16. d.R] tinting.

Petiole.—Average Length: /16" [17.5 mm.]. Average
Thickness: Vis" [1.6 mm.]. Color: Dark red [16. d.R]
topside, Light yellow green [119. .YG] underside.

Stipules.—Number: Up to 6 per growing tip. Average
Length: 4" [6.4 mm.]. Color: Strong yellow green
[117. s.YG] becoming Dark reddish brown [44.
d.rBr]| with maturity.

(Glands.—Number: Usually 2 to 4. Position: Mostly
alternate. Size: Small. Form: Globose. Color: Light
yellow green [119. 1.YG] becoming Moderate red-
dish brown [43. m.rBr]| with age.

Leaf Buds.—Small, pointed, Dark grayish brown [62.
d.gy.Br].

Flower buds:
Hardiness.—Hardy, with respect to central California

winters.

Diameter—Typically %16" [7.9 mm.] 1 week before
bloom.

Length.—Typically 76" [11.1 mm.] 1 week before
bloom.

Form.—Not appressed.
Surface.—Pubescent.

Color—I1ight pink [4. 1.Pk].

Flowers: Perfect, complete, perigynous, usually a single
pistil, typically thirty or more stamens, five sepals and
petal locations alternately positioned.

Type.—Showy.

Average flower diameter—1%" [31.8 mm.].

Number of petals.—Predominately five.

Petal shape.—QOval.

Petal margin.—Somewhat wavy.

Average petal diameter.—" [12.7 mm.].

Average petal length.—/5" [15.9 mm.].

Petal apex.—Rounded with a small notch on most.

Petal base.—Rounded to obtuse.

Petal color.—Pinkish white [9. pkWhite].

Anther color—Moderate reddish orange [37. m.rO]
over Pale yellow [89. p.Y | centers.

Stigma colorv.—Pale greenish yellow [104. p.gY].

Sepal color—Very vyellow green [115. v.YG] with
varying degrees of Dark purplish red [259. d.pR]
streaking.

Sepal length.—" 6.4 mm. .

Sepal width.—16" [4.8 mm.].
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Average pistil length.—16" [14.3 mm.].

Average stamen length.—A" [12.7 mm.]|.

Fragrance.—Moderate.

Blooming period.—Medium compared with typical
almond varieties.

Onset of bloom.—One percent on Feb. 28, 2004.

Date of full bloom.—Mar. 9, 2004.

Duration of bloom.—One to two weeks, dependent on
ambient temperature.

Number per cluster.—1 to 3 with single flowers most
common.

FRUIT

Maturity when description: Hard ripe, Aug. 27, 2004.
Date of harvest: Sep. 4, 2004.
Size: Uniform.
Average diameter axially.—1%" [34.9 mm.].
Average diameter across suture plane.—1" [28.6
Typical weight.—2.6 ounces [74 grams].
Form: Uniform, symmetrical and oblong.
Longitudinal section form.—QOval.
Iransverse section through diameter.—Round.
Suture: A distinct sharp groove from apex to stem deepening
and splitting with maturity, extends from base to pistil
point.
Ventral surface: Rounded, lipped throughout slightly stron-
ger on the side.
Lips: Slightly unequal.
Cavity: Flaring, circular, suture showing on one side.
Depth.—316" [4.8 mm. .
Breadth.—16" [ 7.9 mm.].
Base: Rounded.
Apex: Rounded to slightly truncate.
Pistil point: Apical, very short.
Stem: Medium.
Average length.—5" [9.5 mm.].
Average width.—¥16" [4.8 mm. |.
Skin:
Thickness.—Thick.
Surface.—Tough.
lenacity.—Tenacious to tlesh.
Astringency.—Astringent.
lendency to crack.—Only along the suture with matu-
rity.
Color—Grayish yellow green|[122. gv.YG] on the tree,

Grayish greenish yellow [105. gy.gy] when dried.
Flesh:

Color—Light yellow green [119. 1.YG] toward the
stone, Moderate yellow green [120. m.YG] toward
the skin.

Surface of pit cavity.—Freestone, Light yellow green
[119 1.YG] to Pale yellow green [121. p.YG]| when
first opened turning Strong brown [55. s.Br]| within
an hour.

Amygdalin.—Scarce.

Juice.—Very scant.

lexture.—F1rm, tough.

Fibers.—Abundant, tough.

Ripens.—Evenly.

Flavor—Bland.

Aroma.—Wanting.

STON.

(L]

lype: Freestone.

Form: Oval.

Hilum: Narrow, oval.

Base: Slightly oblique.

Apex: Obtuse, 90 to 105 degrees.

Sides: Equal.

Surface: Pitted throughout the characteristic grooves on each
side of the dorsal fin.

External color: Pale orange yellow [73. p.OY].

Cavity surface color: Pale orange yellow [73. p.OY].

Average pit wall thickness: 342" [2.4 mm.].

Average width: V16" [17.5 mm.].

Average length.14" [28.6 mm. |.

Average breadth: 345" [15.9 mm.].

Tendency to split: None.

Kernel:
From.—QOval.

Skin color.—Light orange vellow [70. 1.OY] when

freshly cracked and Dark reddish brown [44. d.rBr]
when dried.
Pellicle color.—Deep yellowish brown [ 75. deep yBr].
Vein color—Deep vellowish brown [75. deep yBr].

laste.—Sweet.
Viable.—Yes.

Average width.—A" [12.7 mm.].

Average length.'>16" [23.8 mm.].
Amyegdalin.—Scant.

US.

L1l

Rootstock: Can be used as a rootstock for almost all prunus
varieties.

Flesh: Can be used for cattle feed when dry.

Kernel: Can be used as an almond for human consumption.

Resistance to pests: Very resistant to nematodes.

Resistance to diseases: Somewhat susceptible to bacterial
canker, crown gall, oak root fungus, and phytophthora.

Other Notes

Although the new vanety of peach-almond hybrid tree
possesses the described characteristics under the ecological
conditions at Le Grand, Calif., 1n the central part of the San
Joaquin Valley, it 1s to be expected that variations in these
characteristics may occur when farmed 1n areas with difler-
ent climatic conditions, different soil types, and/or varying
cultural practices.

We claim:

1. A new and distinct variety of peach-almond hybrid tree,
substantially as 1llustrated and described, that 1s most similar
to ‘Hansen 2168 (U.S. Plant Pat. No. 5,210) by being a
peach almond hybrid tree that 1s utilized primarily as a
rootstock for prunus varieties that 1s vigorous, nematode
resistant, deep rooting and drought tolerant, but 1s distin-
guished therefrom by having globose glands, by blooming
later, by having fruit that matures 1n September instead of
August, by having light yellow green flesh toward the stone
instead of red, and by having a sweet kernel that can be used
as an almond for human consumption instead ol a bitter
kernel.

e x = e x



US PP18,782 P3

May 6, 2008

U.S. Patent

e F Faoaa -
L Tl.....r....r;..a
e aT oa k.

r...rl.-.....—_...-l.-ulu_.._...—...h.-.
.

3
L]
[ ]
L]
r
L]

A T
" i L |

.

-
L]
L)
[

Fl
r

L]

-

L]

L}

>

L
-l-‘l'

k & F g

y Fy
¥ F & . o - h kg Wk
ok AR .._....vl.._.._ql....._\ - -._.__. .-_._..1 Tt X .-.._..r.....r-..._..__.._

*
1
*
*
L
.
1

L]

>
"

F dra ko

- . oy i " o P N » - L] N -
Vot Py ....-.-..-..-. ok .-....n........_.- ey et .__....__._..k ....-..-. ....-............r..
T K W Jrode Jooor bl Jrodroa b & om oo droaoa e g B Jujpor b i ar ok X
dr o oo o by e b o F O d F L N B A S I I N N S I B A N O D I |
o m bk ke Bl kb XA d r
L A L AR e W N
- -
e .......r.-..__ - .-_.-......-......__ il " b e ._.....r .-.._......._.... b .
by & Moy e i o drokh Jrok & ] W 3

LR

B e Ve Rty Vi e Vi eV

Ll o

W e B A gk kTR

1" - 1“..._..1_1” T...........n“......n..r-.rl.__.._.rh -.“..__i..r_-..-. .-..-..__ B .-. .r .-. " "
s ..I.....:._. il._.....___-.-..-.?l.....-_.._.. .r.:.l_.;..#.;.bi.-_i.r.rt = ....rl..__.l..._l..-.l....b.-. P ™ o .
Foam bl ek hde e de BNk o drw dp B Meodn e dpode e bk Bl b e
oo ow hroa w o @ K B4 maw h A d Aoyl ol oap o gl a o oa Bk ok ko .
o ke L 1 d ke e i drode § ap Jrodp B om g B oy Jrode ol Jeo b b ko dr B dm o
N A N N I R A R M A I N LR AL R M N R, - - T e \ ,
o :
- r . P T N N NN N = = o PEh I.-..-_ . . "
LA NN M e, > Fatw e mprowciee,
W L ey . N L T .
Fodr M od drodpg s o ko a . - 4 F b L -1-.." - i -
Jr B B de ok dp oy B ey . o mh ko skl om b hor Mygoaa i . . L. r
R S R S A Sy e A L T - P L] bk
I e e i e Rk bk ra oy . - r -
2k k'l b X i h hpgpa ko o xaron o b m ordp 4w .—_hq-iw.nni __..h..
W Kb de b b R K MY moara g N N N N NN )m
W R Aok g om Ad 4k Nk ox ok o T . '
I I e e R S S T S A PR MW A e Lo 3 -
N R . 0 T T L L AT Ry ke aa i i
oo o b gk ke on kw1 P, rE N e '
g Ty A A R A s NS b e . . .
N I N L] AL Y I b A N e s e ' b
e R e Al T W AT n CEICI S A ) "1 » -
N - i - -
”.-. - l.-..l..-.l_.__..-..-...-.....ir....-... .l. ir N ] .-“.l.-n -.._ . . 1 . a
" .-_-..-_ .-..-.?.-.tl........r.....r.....-..-..r.-. . * B _..— O “- . 1
ool dr dp du o e A o g B b b h B2 x s oa B -1 . ] - s r M
P o S o ....li..-. e or 1 a . - » r - .
. o roar wmrn | wee s Ty
- 9 i C Il.._. o odr oy o = e | I T .
AN A N L . Y . bl walr LI .
X A N e RNk W : - PR - P I
A rroa kA Wi b M B LR | " -
» wa A Pln s & n L - g e - - - . - . A
.._____...-. .._.-..._.r.._..-.l.....r._..-_.-.._..r.t......_ ! ““ L L " v . a
Pl B dr dr dr dr oo om B (SRl ST -0 . oA
. - A . a0
. - 0 . MECFRT )
" L ' AT .
e E N e e
o g — . .
. o e
o ra- rona '
.—ILIII- ...
-L h ....r -I-.l- ll 1
. . .
4 . [ 1 1 " .
"- v T ] . o s
.
| .
' ron
.. .
U N .t
' w o o aa sy ] '
- m b bk > boxa 0 F soa » . 1 El
R e A T [ - [
r N ] . ._
§I1§-I.
I r ]
. : P e .
-y a . - ] ]
2 'a m A aa BT ..-.. oo,
.-_.-..._.._..._l.___....r....._ . aa e T
o T R o ' . ¥ - a F
rdr g g § 4 dr - ks kg - Ll &
T e A i Vo ¥ e
ax Fodraq o LI R - 4 L] E |
b B b b B s omoa ke dk k| ' : '
w F m o kde dodeoar d Ak BB EF Y Emapma gy
oA Bk ok dom oo ox o - T ' .
P - a3
dpde b j ooy 4 8 X m khoad A r r . 1 ' r
b 'm g moa Bk F Lm kF oah ok . 1 -
"k omoa ' 1 . '
= d
- - e
- - '
LR R R o . -
et .1.._.__|....|.__|._..._.r.._.r._.._.._ b & N LK ..
ln.._.__.l.!......_r|1.._ L g™ borarara ra .
v R MO e e K i
i W o bl om i.__.qlr....r1.._.|.1.__ R r
N B Wk ke gl ok dowemom kA kS i de i & . . r
W L F a4 F o + kb pF o rnadaran s D L N " - . i
CETE P L R b w de h bmowaxox kA r......-..-. .-..-_...t.-..l.-.l.....r.r - adip M .........-.-.-...-..r.__.-.lt.l AT - - .i._ . X
Kok e aTa K R N D P R L A N N R I L N . ; " ! . m
Aor o1 1 mom Fomoar b dr o dp de N gp dr dm o dp ol S N N ) R Nl dp e Jdp i e Bk oo hom kA BN A M b E Ok owom s r'ka r
n o ko kh oaa moa e Rk Bk S B i ke & d ki B W kg kb B Bk ey b b o o ok o b h kL kAN ek omoar kA ke ko - [ g - - - .
ad ke b a kb o b baaxn W ar g b X b B A A iy Pl R A L R e W dr R dp X i & dr ok owr k f doa ok i k den e moraag b d ay o koaowk r .
Val e Fa gk ) " LRl el S A N RO A et e ) P d AR B i i kB dpdp o dp Bk B b ko dp ok A d ow dor A g ooy oa [] .
ol §f o de e B R N §o b ..-..IE. e o ko & &k B L L B L B L L N L L N N P LI A L N LR N k - ! r o=
AL N RN A L - R X e e e X A R e e ) a . - , .
I dr ke e de e d B A b Lo L A R ) 'l . LR
L AR R A R N p et M AN NN A N [ T
R A NN N N ) r e e By e ey i e R e Ay o k [
P I LA L N A I W LA B .
A e A ks oam kN a i ke i g W W dp d B e A B d ke de W [
P N T N o iy dp i e e e e e Bl dp de e ke ok BB e . .
RN N N N A N e e X i m b fl e d e de o N e g oam ko R ¢ P R N
T A A e R A M R RN R R N Ly e
A N N N N N N R N N N P N o I o NS =X

LI B E A B a LI B E N
....lr.__.r.r.__n.__._..r.__.-.._........_......__.._._.rlq\..........._-......-......-.-.l... r...t...n.....-....l.!............r.—.r...r.-....t.q.r.-....

*
+

: ; . ) . b kor
S !
IIJIHHII‘III IHIIH | = X N

" $ T - N 1 r & » [ -
T . S u, e B e K oas a
h.lﬂﬂ.ﬂﬂﬂ!!ﬂ. | = i & LIC N
] ”.....l“xHnHnnnnnﬂn"u"nnzunnann”l“u"ll " Tt I R e T e
', y . ra e -
| ] i x e e + r b §oh o
| ] FER AKX ]!‘l IIHIIIII_II
!!.__-H AKX A XX Il!lﬂ"ﬂlﬂ.l
ok ¥ K S A || e | ]
L e o -ﬂr.aau:.__n FEE R T lw.nluun
L I [ A a4 4 o & x | Il"l_l
e Ky Foaa s Fagr bk by W Bk 4 B E gpmd Bde Bkl g o dp ol i ek ap dp dp ke m Ao A ek ke » “n s a
et L .11__..1._._.;.1l|.1.._.1-..1.”.._ rl.......ﬂi.._i.li.__.._l ..”...-..._ 4.”\???!}\.;.;!!\[&?}.r.-..r_-..-...;..__..._......._..r}..-_l..rl..rH.-_”.._.t?l.tl.?l.._l..r.-..l._tl.l.r.rl.?”.rl.._}.r.-..-_.t.r.;ll.l.._..rt l"l Rl L
Y YR NN A ...........r....-........“.r”.-ﬂnu.-ﬂ.t“.lH.._..__...I.-.Hl“...“._.”.._.H...”.Thb“...ﬂ...ﬂl.r.t“...“.-”.r...tn...“._.“k“
- .....l...._.-....._....r.._.t...._..-..n..._............-
kg m A N N N M e I L e )
PR T T S oh oo rm o q x b ok j Sl d o & oa B
Mg dr dr b ko ke M o dr i dde g kB A e B W I &
; L a T T dr e e dr e N ke Ty
kel F o LR N ..-..__.r.__-..-.-..q.v-_....__.._...n.._.?.__.hr.r._ g
x ' r E h.__._1.._...4....._ .'.-.l.l..;......:.._.n.-...l....b.._-..r .l.;.-...;..__._.l.;..l.;...._hbr a2 F m o B kP b & m B hw BN
NN Y NN RN NN M i dmdp Bk dr g de dp 4k dp by e b droas i f d h ok b e Bl B odom
e e a . m B w b moaw ANl d o b a K F P o bl kgl F N ek W wpdr dp e mp b A m kg m o h oa dear B4 ko i omd A om ko
F s ® g oawrr o A% r* L dlmor i Ll oy Ak b N from Fomhoa o ik B M % Jp o i e B N @ & ok gk om Bk M i B i pd ok oyoror §oa
e e N : y Loy A Koo e . Foh ok BT R maa e bk a e h om oy ke m dd B Q dm ke ko w g Bk om hode b w Roap ey ke ke ko h g
TP Ak A row N " L " [ L i i i T lh...i.t-l-t.rl...\-.__.rl i .-....._..rt...__.__-..._.._.._.__.--..__.._tk._t-... T .._.-}.._l.._.._.-..;l.- .-.?l.ll....i.t.__...t.....ri....._l .;..r.-..-..-. .t.-..}.r.-......__.rl -_.....l_.-...._.r.__i.__l..l.._..rt.._.._.-.l.r.lll s
Fk ke s " .-..._..v__n__..__.......r.n__......_..r.._.r.__.n " - 1 P I I I T I R e i e e A S S i
s .

-
el e IR s .-.....-.Iu.t.rl.r.r.-l.rn.-l.t.vl.r..l.-..r.r
e A 5
K - W T e T e A .-_l..-..'.r
-—_-...._......__....__..__.- T, ......-..‘.-..-.....
ra o . b B r h'a'm 4 & x4 F o ko P
R F O I R S Sl T Sy i
ll....i.-nh.._.._. __.._.__...__\.;...linq L, _"-.._...-_-.-.-.}il..-1 L I.-.I....nnl.-..t.....-..r!.-_t.-..__.l_.n....-fl.r.;.....I.._.l..._....l.-.l._..i.-..._tb ..1-1.-..._....1 T
P e B LR ey b T T e ke .-..-..-_.-..-..._..-..r.r.-.r.-......_.-_t.r.-..-...__...r.r.-. .._..._.r e .r.._.-..._.r.._l._....._.r ...__._....|“
e et i Wa T
e A i T o T dp kA dm b iy kB b b ap b s * - .-..r?........i.._....-.t.._.tn.._..-..-_t.-..r..._-.._......-..r.....__.....rt.__.r....rlt.__.._._...___..r.l...n.__.__.._.lu_._,.._
e O R N N Ol dr ok kO ar b o A b III Th N w b awaw s e aw ae R F oA By ity g e o dp B m okl b oma de e W M ok ap oo
v modm ok g wer moar sk n g omoak e B e e b dp droap b e kA " bk dpap Bd g dr g hdp oa kb homom o hoaoawoaomoad oa 2 hom Fopow ow h = P T oy 2w B e om
e s T T o e o e e e e e e e i Gy ek de Boh o d b o komomoroar ka gl ki g doar o om kd g ek b doa o oad b bk & & & b b B g
: et it .-..t....ll.-......-..-.l_ti.rt.._.;..-..;.rl.rl.-..k.-. “l.....l.rl_t.......l.-._...-.}...l.__ll;.._._..._; s 1.-.._..._....._.-.__ AT T LT .__.....__—_.l.rq-.- Lt .ru.r.rlr.-..._. ...-..;.r ! .ll..-..-.....l.l. .Tl.._...,.l.....
. -y . - At LT . :
P S P A i i i A i i e L e e e T A o T T 1 L & b [
}.l”!”b”#“i”l.“#”!“.{”i”ﬁ“l “l.hi....“...” H.r“.r”tn.-.“nu.t”.__“__.”-..”. e .11..1...!..1.”...”.- & - -2 H .1.-.“... ....“.r”....“.-. e o A N I ) .....“..”._.”.__”l
A R e ; l.-.r.......t....ﬂ...t...!.._......_.rn.n.._1._.l._.1q__ W ...._..._ P l... .-..-..-..-......_..-_ h o a .r.r......_..__..-
AL ! ..rt LA ! .T.r-_.r.._.-.tnh.-.....r.._.r._il.__-.' u._.h._I. N .r.-..._..._.-.-..l.l..q.._n...l .—....1........._. .__..1“....1 = " " ..1..1-.-..__
P PR, .__.._n.....;.t.:.... » .-.....r”.r”.l iy & .ll..r.-..-..l..-_.r.rl..l.rt__t.r.-. Py :ibb..lb.f?t”.-......r... l! x L1 .HHH FHI.IHHHHH.U l.-.l.- r_-.......... I I -...;.il._. o .n.-...hl . R “.._ s " ll......-..-.ll_l.-_.;l..i.._l...b.__ r.-..-...!....l.-_.;.r._.._n.._.__..._. .._.”... . .-.&...n.._.” T.”l
aTF e at -.l.__._..-..._.._._.n.._.....l.l.l._..r.__..-..,..._....._.!.._...... » .._.-..._....._......_.__.._.-.-..-..r Pt s ....r»....-.._...r__..-......_......_..__._.. - .r._.......i o g, ) *, Ve t......._.._.__.__....|1._._.._l.._-_.r.....1|_._.| [ e W i I.-..r.-..-..qh.r.-._..-..-_.._.__-.-.v .._...h......_._...—_.__.lq.._.__..._.__.._.i.._ e L
L T S T e e S I T R g g R i e P ’ ey aor T T e AT T e e e e e e e g e T
' ' S B e S S A - & B N Nk U d o e okl gk b m e | om A
o A NN NN A A 3 s o A RN AR NN AR
L d & b L & e O [ ] & F I o & X .ﬂ‘.r*‘-..r*l.rl ...ra. .‘.rl.T.l .‘.r- [ ] & ‘.‘.-....r - .l.r.- Y .r- e o ."* ..-l.l..f.-. e il .'.r- i) b-.-.'.fr l..r.r .
P -....r - .r....... .._...._.........-..r.ll. o ek -...-....._..-....._. 2y .-_.-..r.._.... " E.-..._.r.' ...._-..-..-..-.. ™ HI HIIHII e s N 4 > A e AT e m AT e aw boaaam .-..... vt .....r.._ ATy .-..-_.-_.-.rl. .-..._..-. - ....-_.........._....__.-..r...l. .n.-...._.r._......li.r Pigiie __.._......__..-.
o b o ow wohh o d o domidr o P dp oy dp A e BN el gk M ow ko dede B N M ) x x d ko [ T S A FB & b ik Xk g a3 dp e dp e e Bk B b Nk Fowr kpow N Ak FOF U
s T e e e T T e e T e e e e e e a w  a e e a e Ty T Ty PN N N e a L M N L N A R
EEXER & b BB R AR N Nk R M kg M od ow ko Bk Bk oy d kom ow b oa = dp s ow pom podp i I R o T I i e e T A N I )
W & b ow h dra 'k b oar adror hoa by dra o bamoyoq kh ko o m e &k h dJpdy ol By dp dr o drode gk b B N wde o yom Mo b
I-__ x » e T o T e T T Ay S l.-._-.rl...l.t....-....r.-..rl.r.r.l.r.-.-..-..._.__.....__...._..1.-.....__.__....._..__.__....1.__._l.rn....l.._
iy e g e e Y e x b
l&ﬂ:ﬂﬂ e -....-.._.—...._..._H.r.-_.r.—...-.—.....ﬂ.__ “.__. ...q.r.._..._.”.._
" .-....:.-.__..-.-.__.......r....._..r“....._.- W ._............_.__.u.... .._1.4
-ﬂl -
Ve ; ; iy WA R i e A e e ey Ty A
BT S ' P N e e e e T T g T
P e T T : . : : . N L o L e I T N LN LN )
o aTa e ey : T AL RN PR, T e K e e T
Tankia e ta e . i ) Ol i T W K TN T T ARl e

|
X
M,
A

oo
.o

F i e R dr g gk kA F Al B Ak A de ko g

o e T Nt e A e AN
Wy P N R A
ARk o O R T T I T T e e e
A e I R R e iy e e e i et
et R N U PO Sy
RN T i T e R A A
S N B L St A T R R
AN e L L T R I S e Y
- E L T T o ey R Tt P N A e N S TN TR
" N N o P N R NN A w AT P NN N NN
¥ N I A L A A I R s ¥y N LR I N N
.......h dp @ dr iy dr e de ooy dr drdy dp e ol B OF e de B b k0 k .;.h._..rh e l.l..-_ll..-..-.}..-.l....}..-_l...ltl.l.I...l..-..-_.-...._.r.._..r.r.r-..r.r.-.t.r.._...h.l.._.-.
- UM - LA R N o R N LY R
¥ e P A L e T
&, &, & * O & r r r F F du i & & & * r [ ] ar [ ] [ ] ar & & o i Jr
T L e T L T N L I I L T S L i gt
A e e e e e e e s T e e e e e e et e e e e T T et et s e e Mty Tata ALt A R I e T e,
i T T T T e T T e T T i A e U e e A e e Ty e e e g AN N
LA li}li#}.i}.i?&l.”l.....?...} l..-_l.r”.r} Il..r”l.....r” ...i it
RN e A e e W e e
(S e O N ar lal ey
Xk ¥ aw A N A L S
Ol al e e T T Ty e
P L e N Sl St
Nk u alx A i e e R i B
) e e e N R N N W NN
drdr ' d B bk Bk b F I b 0k Foa ks Nk b oaa s m ko 2w g oa & A E F R P B g 0k B o d e d dp e dpdr wp e B e i A A .
R T T T T e e i T [ S T A i X 0. L T T T S S e e e e Tl i
Hl- W dr ol o m ok droa Fol e hoar o a ke adon k owow o mow s bk koo N A g b o e e e i i el Sy
X RN ] l" Jp b drom b om b h § oa R or homoag s o mar gt d ok h s s horrarml koaoaw oM l.-..-_.-.l.l..-.}l..-..-..-...-.}l.t.-..-...-.....}.h.r.-...__...-......-..-...r....rl.-..._ &
T T R T i i I S lﬂﬂll?ll.ﬂﬂ!ﬂlﬂﬂﬂﬂliﬂlllﬂﬂ N e e il T A A e I N Y T e T - i e O b W dpde dr o dp ok b om »

B W N N NN N S ) - o R R T e R P e e T e e T e R e e e e e T ey - P N
e S e R . . ' S a o e . R A TN AR EE e R E M P T U N e T S I T i S Rl N T il Rl T S Sl i Tl aa Y e T A e e e e S W
Pl et D e R R B o - i e e a e A
s r o " - ko e & e ar dp e ap iy oy dp e By e O dp e dp o
P e T N T e A R R L A N . e T e
) o m oa M MM N o dede dede deoap kB drode de de b M b dr b4 o b w 'l =k b om e k& Z o B ko ke modeow o w b i B dp de B e o e e M dr dp e oy Bl dp A ap
1wk de W P T S T e S e A S A S .__..;.-...l....l... "..__lr......_.r.__i - a s .-.l.l_l l.l.}.ll.f....ii.h.!‘.-.}.#.-_l.-..._l..;.l..-..-..q}!}.l.....r.rl..__..._.

-
el AT . L A N ML i a e
A dr i e mm om Foa .-.-...-..-_.-_ .-_.-......-.l.-......-..._ .-..r.. .....r.....-..r.-.....?... .rt.-.t.-..._ o .....r.l.....r
r [

e At I I B L et el
W e T e L) P A N A N A
P N T N I e e T
_-..-.r......l.__.._T—..r...q.r-....n....—.r-..-.~...+........ 2 R R R "B & o o T A i i i i i i Sy
. 1 d rwex = koroa R N | kA .-..-_ll.....l. 3 .....'.-..-..4.-.._1.._.....-_.-..-.ll..-.}..-..-.l.!.-.l}.!.....r.-......._.-..l.l....r.r.
» A L et M P
LN A I A N
- L TN Al Sl
PN A T R
LB N I el A o PO P
N N Nt e N
» L A N e N
.-.._-.-..__..__I.__ ;......__ T Tl.._l.r.l.l.._ - TE.......r.;.._.._ L rl..-..__...__....l.._l.._..._il.r.t.._ Wt - l.lli..-.l.l.l.-.l.-.:..-..i.-Itn.l.!.r.-..-.ll.ﬁ.-.#.-.l.l.l....l.ll.t.r.-..t.-..t.r.
P R N N N e e ok Ak e Ty L Rt e N Wt N
ol R S Tl R S e P | llllll!lll# Ay g iy UE e dr dr U e dr o dr ke A A W
e, R e e B A I N
KR R R ’ A AN N N A el Al L
. T s N N R I B e P e
RIS lﬁ.@ﬂ.ﬁﬁl I ._____._._.___.___._...q.-.__..__.4.__.h_..._....._._.q.__.+a..rt.q...#ar._..qhh,......“...#nt...#...rr.rut.
R e n : o PO N R
i i T e R e
C A e . N L L
L N N N el Tl e S e
A ey e e X e E K
o+
M ar e bk dr e e g deoar dp Bk i B dr kg m g oy M O dp o dr e ey W e arded e d b ik ow d b oar o ow ; ! ! .-..-...1......_..__..-.-...1.-.._.1..........-_.._.._......-.....-.._..-..-..._..-..-..l._..-_.....-......-..._.....
e e e T e e e T e T T T B
.....-....._.r....._._..-.v n.___.-.i.r.rt.__.._.__.._.r.._.....-..._.u.i....r.r.._.-_.r.r__t.__.rr -.r.....-..-.......r .._“.._....-..-..h.....-...r.-_.-......-_.....r-....._......_r_.r.-..___rl ..r_..-.. CCRE ) .._......r. A e o .-..-.l..!.....-..-..-..lb.-.h...hl.... #b.kl.##j.#}.l...-.h....h.}........_
- a x x rl - - - - b - A oA ) .
D N e N L T T I A U N N N A W N N AL o N N At
e ar e ety e e A A N

E N L] o
s b R ANk y - wod k ad g aw

LR yoaly X . R NI O N

e ._......_......_..___t.r.._......“.t........qt.r_-.r“.._.H.__....r........q...... .-..4._._._...4.___.__..._.-_.-.-_......4.4....._........4&......4......4........._...q.r.._........._..__....t.q.r”
Lo N N I N L el e R N
o a .1.r.__..r.._ - .r.__.._.__.__..__.l .rr.l.ri.r-...__...ri .l.r.._.r.._ . .—_.r.... n . .__..__.-..__....__i e AL w |.__.__r._..__.-. -y W .-.I.-.l.....”...l.-.;.-...ll.......t“....t.-..!i”...l.i._....l.rl..r I.rl.l”.-.l.....l.l”..-...-..-t...#Jlb”ﬁ#}#‘b.?l#}.b#.{#bk..”bl..l.
" !!rm o il h b . P AT x .__..1.. R S e [ S T .-.”t”tlt”.-.”...”k”.r.”.....r...“.r.__.r......_H....H.t”k”l.....t}.. ”l“ .-..-.”.v”l..-.t”!“.__”._”##.!“!H#“!Hﬁ”t”k“}.”ttl.“_..
. \

R R ; e e e e dp m ke e R A ey dr W dr kel ey e AR A kR d ko kR
llnnanxxr.r. x .4........_...........t.rht..._n._..... “._....rm.......-.r.r..t.._._._.q.r.r._.._...q....q... T .........h.........t.............q....q.q............rir..-_....4..1....._...1.....”.

lnnunazxuﬂ o N el e

W e AW e e e T e i W

[
AN X Tt A AL M NI LS M I T A T MR JC T AL NN S SE =

T N L N N N N N N e P S A Sl la  a Sty
wlaw aaa e eT a e E % A A e
LN A A Al a N )
LN LI M N N N A I N AL AT
’ X e e i P N B N S N A R
R R A ] ¢ : X ....._........._..4....__.4...“..-.....1.....1...4H...“.._........r............__.u.__........._4.._.....—.....1“......r......t...t.r.......q.........t.q......t-... [ MM RN N M Nt
R R AR e L I A R R I T Il e B o o S R N PR R T A S AL R P e e g e o N o N L I Pl ol N P R I N N el
o dr o e ke b d [ S S e B e e s P S B e B N N N M N N N N M e N [ S T T S e R S e e e e
B T T T I Tt T T I T e B T e O Il T T T i e o e e T e T e
e T T T e T T L T e e e e e a  a T e e e T
i Ll e e S o N b i i S O T Tt I I o T T ey T L L Sl o on oty L T oy g iy iy e gt
WA W N T e e Tt T T et e T T e T e el e e e e a a  aa aa a aa a  Twa  a a r T ee aa  a LA A M
o HH“M”H”H”H“!”H”HHH” “ e T T e T T T e T e e e e e e “. ol a i e e e e e e e e e e e e li”#”#“i”#”#“t”#”l”.—.“.. ”1”#”}.”#”#“#”#“&“....
,
R . L I Sy e
- ! X A e e T
ko & F oa 2k gk de doar kool ok Sl d oo b d Bdr ok B B o B deodg O A e e S dp ko de e dp e e il Jr Bl Jr o de de de e e de B e g dp e e Al A O e e dp e e e B ke B dm o da d Ol E A b
SRR ...1.1.._.1..1..._..._||1.rl.rn.r-..1..l..-... LR REEEEL AR ; iy y . lqtnll...l._...t-.._.__..rr - .__n.l.._.__.._..._ et e e e .r.r-.._.n.._..__....._...._.._.!t._.._.r.rntik.b......ltn.-..!.__.._tnl..!.-_il. ......-..__.._.n.._.r.-..__.._..__.-_.l.._.rl?.....__.._..l.._..r.—.lt.lt.__I.r.-..l..__.l.._..ltn....rt.-.-..rl..r....r.ril.\....r.......l._....}tr.._..__..-.....-..rl?.-.........._l.?l........rl\.-.}.l.-.l.-.l.__.-..r.-..rt.-..-.....__...l....-......._..._.-..r...._..l.....-_.r.-..r.._..ri.__.-..lt.r.-..r.
O e e T e o i e - ! " o T T e e e i R Y T Sl i i T T T P
. a P R N N R N I N R T T o T T T N o o I R R B I N e I A A a a a a a a a aa a a a aa
e e a  aa a  a a  e a a a a e y  Ta a  a  ae aa  Ta a a  ae e T  ara Ta a a a a ae  e ap  e T  a a a  a T a T a a Ta aTar ae d  TraT a a ar u Ta T a a aa ae eup e y
T T T I I I T T ol s e e e I N T T T Tl I Il g el
P R N T o N N NN N N N N N A o T i 2 e B T N R I N S a N a a a a ar  N BC E a a N aCaa aa al
T e N R T N R R R R e T R o A T N A R A A I L xR I e T I I N o I I T A e S A A M N ot ot )
o T L N N N T T T N T T S N I R L N I I I o e o T e T T Tl T R o
A A R P A N RN R N N N R R R N N R N N O I N A N A e S
P A E R B e T B e A A N I T Mo N A A Aot M A A A N A Al 0 L A A AL A R A RO Ml A AL e
LN L N N R R N N B N N N N N A R I I I Al T T o T B N N o N o B M T L o Al e pE A aal el
a o e A A R R A A B I A A et A A At e N N ATt XA Il Ml N L AE NN
L I I T A T e T I T T T T TN T T ol g e g g Sl SR o O s A M I I T o o I T I o o o N N e N A S e
N N N o T N N N N N N Nl N a aa  a  a  ] L T N A T T I ol A AT A e e
L L T N T I I I T N o I O L T I T T o o e g e na a e A O
ey Ak M § ok e dr o dr o h ok dr drdrde dr de o dr b ok k dr e de ol m e dp de el e el e dpdr de ol drdr B dp B ir dr iy dr e e i dr @ e e e dedrip JF dr ot Jp dp e e Ja o de dp e iy uf p e dp tp dr b dp dp e iy dp o e dr B dp ol J e g de i dp e i 0 e e
ey e ey a e a a a  ae  e  a a  a e a T a Ta  a  Tae Ta  a a a aae  aa ar ae ap aei e T Tra a a ae ap ar aea a a e Tar a Ta T aT  ag aaaaTa ar g e
L T I I T T LI o S T S T Ty g S T A o e Y
wata T P N N N N N N N N N R N N I A Tl P o A I N I N N R N A R N A N e A N A e N A A aara
R T e e e e e e T e T T T T T T e e T T T e e e e T T T T T e T T T T T T T T e e T e T e e ey T e
B T I I T T T B el e g S e e ]
o . W e T T e T T e e e e e e T e T e e e T e e T e T
N T M ; A e T T e e T T T Y e T T e T e T T e T i e e i T T e i e e e et i i e T e Tt T O T Vi T e
Pl N I A N T T N R N N A N a  a N N a a a N  a  a A a a aa  a aaraa a a a i e e e e i U ey e e e 1
L e N N N N N N N N N N N N R N N N e o o N R R B N N N o o T e N N o A R A e el sl et s o N
i R e e e a aa ae  ra aa e  a T a ea  e  a a  e  ae a ea e an  ae a aea a aaTa aeaaaa w ae e ee aa ae
T e e T e e T T e e ! A A T L N N N N o N N o N A o e N A A e A A L L el Pl L A e N
b g - ks wrmoaoa ko hoam s hoaa Bouok oy oa Foaoadakay [ Sl y l....I.-..l.........__.}..-...;.....l}.}.#l}.i#}.l.l.{l}.}.l.l.l.l}.l.ll.}l..-.l..-...
d i T A e i e
L R SN L N
P A M a A a aaa a
A A L ol el
L I g i g
L I R A A
P Bt M Al s A s s et
L T e
P e A A Nt L
& & & = b r &2 rr & & a2« F 5 b a ok s s sk s g b A o s b o nd 5 r hoa ks aohk r a bk h b2 oA oE oA

a o b b ma wa ko w h on_k

aa . r a Wl e il e e ik ke
Foar oo Jridpde o dr r o om owr b oo e o dpdrooy oo hohode dr dpor b droarowpodp e Jpoardr oo Jrodpoar b oar e o b ok oaroadp bk ohode Jpode xrdphom bhom dardy f b oar sy a o xddmoayoa o daoa khoak kb bha |l "



	Front Page
	Specification
	Claims
	Drawings

