12 United States Plant Patent

USOOPP23021P3

(10) Patent No.: US PP23.021 P3

Perl et al. 45) Date of Patent: Sep. 11, 2012
(54) GRAPEVINE NAMED ‘BLACK GLORY’ (65) Prior Publication Data
(50) Latin Name: Viis vinifera L. US 2011/0277195 P1 Nov. 10, 2011
Varietal Denomination: BLACK GLORY (30) Foreign Application Priority Data
(75) Inventors: Avichai Perl, Rishon Lezion (IL); Tan. 4, 2010 (TL) weoeveoeeeeeeeeeee e PBR 4234
Nachman Sahar, Rehovot (IL); Oded ’
Degani, Moshav Sde Moshe (IL); (51) Int.Cl.
Tatiana Okun, Rehovot (IL); Arie AOTH 5/00 (2006.01)
Sarfian, Nes-Ziona (IL); Hanan Bazak, (52) US.CL oo P1t./205
(;,am:m ‘I‘(E s‘seAfh(IL); ]l§ EfaEIGEhaSSl” Neve (58) Field of Classification Search .................... P1t./2035
Hammh( )M 11{11»"3 . Ba ?" (Iiﬂ)ey See application file for complete search history.
moshava Mazkeret Batia
_ Primary Ikxaminer — Annette Para
73) Assignee: State of Israel, Ministry of Agriculture .
(73) 8 & Rural Developmen tl;yAgric%ll tural (74) Attorney, Agent, or Firm — Foley & Lardner LLP
Research Organization, Bet Dagan (IL) (57) ABSTRACT
(*) Notice: Subject to any disclaimer, the term of this This invention relates to a new and distinct variety of a grape-
patent 1s extended or adjus‘[ed under 35 vine named ‘BLACK GLORY’. The new mid-late I‘ipenillgj
U.S.C. 154(b) by 0 days. very fertile grapevine variety 1s particularly characterized by
a pear-shaped, black skinned berry, having a pleasant muscat
(21) Appl. No.: 12/929,130 tflavor.
(22) Filed: Jan. 3, 2011 6 Drawing Sheets
1 2

Botanical name of the genus and species of the plant

claimed: Vitis vinifera L.
Variety denomination: ‘BLACK GLORY”.

PRIORITY CLAIM

This application claims priority under 35 U.S.C. §119(1) of

the Israclhi Plant Breeders” Rights Application No. 4234 filed
Jan. 4, 2010.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct grape-
vine variety, botanically known as Vitis vinifera L., and here-

iafter referred to by its variety denomination ‘BLACK
GLORY".

The new grapevine ‘BLACK GLORY’ 1s a product of a
controlled breeding program conducted by the inventors,
Avichai Perl, Nachman Sahar, Oded Degani, Tatiana Okun,
Arie Sarfian, Hanan Bazak, Refael Eliassi and Ahuva Daos at
The Volcani Center, located 1n Bet Dagan, Israel. The objec-
tive of the breeding program was to develop a new mid-late
ripening, very fertile grapevine variety particularly character-
1zed by a pear-shaped, black skinned berry, having a pleasant
muscat tlavor.

The new grapevine ‘BLACK GLORY’ originated from a
cross made by the inventors 1n 1999 at The Volcani Center.
The female or seed parent 1s the grapevine Vitis vinifera L.
indicated as ‘“ARO 28’ (unpatented), 1n the inventors” collec-
tion located in Bet Dagan, Israel and the male or pollen parent
1s the grapevine Vitis vinifera L. indicated as ‘ARO 6195’
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(unpatented) 1n the mventors” collection. The new grapevine
‘BLACK GLORY’ was observed and selected by the mnven-
tors within the progeny of the stated cross i a controlled
environment 1 2001 at The Volcam Center.

Asexual propagation of the new grapevine variety by bud
grafting was first performed 1n January 2002 at The Volcani
Center, and has demonstrated that the combination of char-
acteristics as herein disclosed for the new variety 1s firmly
fixed and retained through successive generations of asexual
propagation. The new cultivar propagates true-to-type.

SUMMARY OF THE INVENTION

‘BLACK GLORY’ can be grown 1n various climates and
growing conditions. The variety produces and maintains a
strong vigorous plant and consistent fruit production from
August through September in Bet Dagan, Israel.

The following traits have been repeatedly observed and are
determined to be characteristics of ‘BLACK GLORY’, which
in combination distinguish this grapevine as a new, unique
and distinct variety.

1. Very fertile;

2. Mid late rnipening;

3. Pear shaped berry;
4. Black skinned berry; and

5. Pleasant muscat tlavor.

Plants of the new grapevine ‘BLACK GLORY’ differ from
plants of the parents, Vitis vinifera L. ‘ARO 28’ (unpatented)
and Vitis vinifera L. ‘ARO 6195’ (unpatented), 1n the follow-

ing characteristics described 1n Table 1.
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TABL.

L1l

1

Comparison with parent varieties.

New Varlety Female Parent Male Parent
‘BLACK "ARO 28’ "ARO 6195~
Characteristic GLORY” (unpatented) (unpatented)
Berry shape Pear shaped oval broad elliptic
Berry color of blackish purple blue-black yellow green
skin
Berry thickness  thin thin
of skin
Seeds absent absent

Of the many commercial varieties known to the present
inventors, the most similar to the new grapevine ‘BLACK
GLORY’ are Vitis vinifera L. ‘MIDNIGHT BEAUTY” (U.S.
Plant Pat. No. 10,434) and Vitis vinifera L. ‘JET BLACK’

(registered for Israeli Plant Breeders” Rights No. 1463),

which differ from the new grapevine ‘BLACK GLORY’ in
the characteristics described in Table 2:

TABL.

(L]

2

Comparison with most similar variety.

Comparison Comparison
Variety Variety
New Variety ‘MIDNIGHT “JET
‘BLACK BEAUTY” BLACK”’
Characteristic GLORY” (patented) (registered)
Berry shape obovate cylinderical nearly round
to ovate
Berry color of blackish purple dark red-violet blue-black
skin
Berry thickness  thin thick thick
of skin
Seeds absent absent rudimentary

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs illustrate the overall
appearance ol the new grapevine ‘BLACK GLORY’ showing
the colors as true as 1s reasonably possible with colored repro-
ductions of this type. Colors 1n the photographs may differ
slightly from the color values cited 1n the detailed morpho-
logical description, which accurately describe the color of
‘BLACK GLORY".

FIG. 1 shows a typical bunch of ‘BLACK GLORY’ on the
plant.

FI1G. 2 shows a typical bunch of ‘BLACK GLORY”.

FIG. 3 shows a typical mature leaf of ‘BLACK GLORY".

FI1G. 4 shows atypical inflorescence of ‘BLACK GLORY”.

FIG. 5 shows a typical growth tip of ‘BLACK GLORY”.

FI1G. 6 shows a typical berry of ‘BLACK GLORY”.

DETAILED MORPHOLOGICAL DESCRIPTION

The new Vitis vinifera L. ‘BLACK GLORY’ has not been
observed under all possible environmental conditions. The
phenotypical descriptions and color designations stated for
the new variety may vary, depending on variations 1n envi-
ronmental factors, including weather (temperature, humidity
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and light intensity), day length, soil type, location and cultural
conditions, without any change 1n the genotype of the grape-
vine.

The following description of ‘BLACK GLORY’ unless

otherwise noted, 1s based on observations and measurements
taken during 2010 and 2011 at The Volcani Center, on plants
grown 1n the vineyard located 1n Bet Dagan, Israel under
conditions which closely approximate those generally used 1n
commercial practice. The described plants were grafted on
‘Richter110” (unpatented) and planted at a distance of 1.5 m
in sandy red loam so1l at an elevation of about 30 meters above
sea level with drip-irrigation up to 40 m” per hectare in the
peak season in the summer and Shefer 737+micro-elements
1.5 Itr. fertilizers in each 5 m” of water. Average annual rain-
tall 1s about 550 mm, with an average of 350 mm rainfall 1n
winter (December through February). Mean diurnal mini-
mum temperature i January 1s 7.2° C., and mean diurnal
maximum temperature 1n July 1s 30.8° C.

Unless otherwise stated, the detalled morphological
description includes observations, measurements and values
based on six-year-old ‘BLACK GLORY’ plants grown 1n the
vineyard at The Volcam Center, located 1n Bet Dagan, Israel
from 2010 to 2011. Quantified measurements are expressed
as an average of measurements taken from a number of plants
of ‘BLACK GLORY’. The measurements of any individual
plant, or any group ol plants, ol the new variety may vary from

the stated average.

Color references are made to The Royal Horticultural Soci-
ety Colour Chart (R.H.S.), 1986 edition, except where gen-
eral colors of ordinary significance are used. Color values
were taken under daylight conditions in full sunlight in Bet
Dagan, Israel.

All of the plants of *‘BLACK GLORY’, insofar as they have
been observed, have been consistent 1n all the characteristics
described below.

Classification:
Botanical —Vitis vinifera L.
Parentage:
Female or seed pavent.—Vitis vinifera L. ‘ARO 28’ (un-
patented).
Male or pollen parent.—Vitis vinifera L. ‘ARO 6195’
(unpatented).
Propagation: Grafting onto ‘Richter110’ (unpatented), Inter-
specific Cross, V. berlandieri Planchx V. rupestris Scheele.
Growing conditions:
Light intensities—Full sunlight.
lemperature—Bet Dagan — 30 meters above sea level.

Jan- Feb-
uary ruary  March Apnl  May June
Mean maximum air 17.8  18.1 20.1 24.5 27 29.2
temperature (° C.)
Mean minimum air 7.2 7.1 8.8 11.5 14.6 17.9
temperature (° C.)
Mean rainfall (mm)  140.5  96.9 66.1 17.5 2.2 -
Au- Sep- Oct-  Nov- Dec-
July gust  tember ober ember ember
Mean maximum air 30.8 31.2 30.4 28.3 24.1 19.7
temperature (° C.)
Mean minimum air 20,6  21.2 19.4 16 11.8 8.6
temperature (° C.)
Mean rainfall (mm) — — 0.4 204  76.2 130.3



US PP23,021 P3

S

Fertilization.—A balanced fertilizer with level of Shefer
737+microelements 1.5 Itr. in each 5 m> of water.

Growth regulators —None applied.

Pruning.—As 1n commercial practice.

Training.—Y trailing cordon. d

TABLE OF CHARACTERISTICS

Plant:
Time of vegetative bud burst.—Mid March.
Young shoot:
Openness of tip.—Closed.
Density of prostrate hairs on tip.—Medium.
Anthocyanin coloration of prostrate hairs on tip.—Very
weak.
Green color.—Green RHS 144 A.
Green color of upper side of undeveloped leaf blade.—
Medium green RHS 146 A.
Green color of lower side of undeveloped leaf blade.—
Medium green RHS 146 B.
Anthocyanin coloration.—Weak.
Young leat:
Density of hairs between main veins on lower side of
blade.—Sparse.
(Glossiness of upper side.—Strong.
(Glossiness of lower side.—Weak.
Shoot:
Length of internode.—9-13 cm.
Thickness of internode.—About 8 mm.
Color of dorsal side of internode.—Green RHS 144 B.
Anthocyvanin colorvation of dorsal side of internode.—
Brown red RHS 178 B.
Distribution of anthocyanin coloration of dovsal side of
internode.—Blushed and striped. 3
Color of ventral side of internode—Green RHS 144 B.
Anthocyanin coloration of ventral side of internode.—
Absent.
Distribution of anthocyanin coloration of ventral side of
internode.—Not relevant.
Erect hairs on internodes.—Absent.
Height of node.—About 2 cm.
Swelling at node.—1-2 mm.
Diameter of node.—10-15 mm.
Color of dorsal side of node.—Green RHS 144 B.
Anthocyanin coloration of dorsal side of node.—Brown
red RHS 178 B.
Distribution of anthocyanin coloration of dovsal side of
node—Blushed and striped.
Color of ventral side of node.—Green RHS 144 B.
Anthocyvanin coloration of ventral side of node.—Ab-
sent.
Distribution of anthocyanin coloration of ventral side of
node.—Not relevant.
Pubescence of node.—Absent.
Length of tendril.—21-32 cm.
Diameter of tendril at base.—About 2 mm.
Diameter of tendril at tip.—Upto 1 mm.
Pubescence of tendril.—Absent.
Number of bifurcations per tendril.—2-4.

Color of tendril.—Yellowish green RHS 145 A.

Anthocyvanin coloration of tendril.—Slightly blushed at
lower part.
Number of consecutive tendrils—Non continuous.
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Inflorescence:
Length.—11-15 cm.

Maximum diameter.—3-4 cm.

No. of side branches.—About 11.
Attitude of side branches.—Semi upright.
Length of longest side branch.—3-6 cm.

Thickness of main axis.—4-5 cm.
(rreen color of main axis—Green RHS 146 C.

Anthocyvanin colorvation of main axis.—Absent.
Pubescence of main axis—Weak.
Flower:

Sexual organs.—Fully developed stamen and {fully

developed gynoecium.
Pedicel:

Length.—3-4 mm.
Thickness.—I .ess than 1 mm.

Green color.—Green RHS 146 C.
Pubescence.—Weak.
Stamen:
Number.—Five.
Length of filament.—2-3 mm.
Thickness of filament—Minuscule.
Pubescence of filament—Absent.
Surface —Smooth.
Color—Green RHS 145 C.
Anther:
Shape.— Transverse elliptic.
Length—Minuscule.
Color—Light green RHS 145 C.
Pollen:
Color—Yellow RHS 150 C.
Ovary:
Shape.—Obovate, riged.
Color—Green RHS 146 B.
Length.—2-3 mm.
Diameter.—2-3 mm.
Surface.—Smooth.
Style:
Length —Minuscule.
Stigma:
Size—Minuscule.
Color—Yellow green RHS 146 D.
Mature leat:
Blade length.—12-16 cm.
Blade width.—16-18 cm.

Shape of blade.—Pentagonal.
Green color of upper side—Dark green RHS 147 A.

Green color of lower side.—Dark green between RHS
146 A and 146 B.

(Glossiness of upper side.—Medium.

(Glossiness of lower side.—Absent.

Profile in cross section.—Flat.

Blistering of upper side—Weak.

Number of lobes—F1ve.

Central lobe length.—About 9 cm.

Central lobe width.—About 8 cm.

Upper, side lobe length.—About 7 cm.

Upper, side lobe width.—About 6 cm.

Pubescence of veins on upper side.—Weak.

Pubescence of veins on lower side.—Weak.

Green color of veins on upper side—Green RHS 145 A

Green color of veins on lower side.—Yellow green RHS
145 B.

Anthocyvanin coloration of veins on upper side.—Ab-
sent.
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Anthocyvanin coloration of veins on lower side.—Ab-
sent.

Depth of upper lateral sinus.—Deep.

Arrangement of lobes of upper leaf sinus.—Shghtly
overlapping.

Arrangement of lobes of petiole sinus.—Very open.

Petiole sinus limited by veins.—Absent.

Length of distal tooth.—9-11 mm.

Width of distal tooth.—9-10 mm.

Ratio length/width of distal tooth.—Large.

Shape of tooth.—Straight on both sides.

Anthocyvanin coloration of main veins on upper side of

blade.—Absent.

Density of hairs between veins on upper side of blade —
Very sparse.

Density of hairs between veins on lower side of blade.—
None.

Length of petiole compared to main vein.—Much
shorter.

Length of petiole.—5-8 cm.
Petiole thickness.—2-3 mm.

Petiole:

Green color of upper side.—Green yellow RHS 145 A.
Anthocyvanin coloration of upper side—Red between

RHS 59 C and 39 D.
Green color of lower side.—Green yellow RHS 145 A.
Anthocyvanin coloration of lower side—Red between
RHS 59 C and 39 D.
Pubescence.—Very weak.

Fruit:

Time of beginning of berry vipening—Medium.

Bunch:

Length (peduncle included).—15-20 cm.

Maximum diameter—8-11 cm.

Weight.—Medium.

General shape—Narrow spindle.

Peduncle length.—3-4 cm.

Peduncle thickness.—4-6 mm.

Peduncle color.—Green RHS 144 B with medium
anthocyanin coloration, brown red RHS 184 B.

Peduncle lignification.—Absent.

Density.—Medium.
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Pedicel:

Length.—8-10 mm.

Thickness —About 2 mm.
Color—Yellowish green RHS 144 B.

Berry:
Detachment.—Easy.

Length.—27-33 mm.

Diameter.—18-22 mm.

Weight.—.

Shape in profile —Basically obovate, slightly reminding
pear shape.

Shape in cross section.—Rounded.

Depression at distal end—Absent.
Color of skin (without bloom).—Blackish purple RHS

187 A.
Amount of bloom.—Absent.
Surface.—Smooth.
Thickness of skin.—Thin.
Adhervence of skin to flesh.—Strong.
Flesh color.—1Light green RHS 144 C.
Flesh anthocyanin colovation.—Weak.
Firmness of flesh.—Firm.
Juiciness of flesh.—Low.
Particular flavor.—Slight Muscat flavor at full ripening.
Formation of seeds.—None.
Woody shoot:
Length of node.—Vanable.
Main color (without bloom)—Very dark brown
between RHS 200 C and 200 D.
Relief of surface—Rough.
Shape in cross section.—Ribbed.
Diameter.—About 13 mm.
Lenticels —Not visible.
Usage: Table grape.
Fruit keeping quality: The fruit has a shelf life of about 12
weeks without losing firmness and juiciness.
Disease\pest resistance: No atypical resistance has been
noted.
What 1s claimed 1s:
1. A new and distinct grapevine variety, referred to as
‘BLACK GLORY’, as herein described and 1llustrated by the
characteristics set forth above.

G o e = x



US PP23,021 P3

&.,wm,

- a 0L

LR
7

Sheet 1 of 6

Sep. 11, 2012

U.S. Patent

-
...........,.....,..,..
R




US PP23,021 P3

Sheet 2 of 6

Sep. 11, 2012

U.S. Patent

e

S ..".?m."...u..“...".pw,.
) e e T
A : s
R AR A,
o) A o) ,,."...,m.,.,
et e S et
T,
e
LA i
e
......v......"...}..n.....

S R R

.. ..........
e, A 3
R
..........v.........".....n...,"....
o
L
"
R
...............

e

iR
RN

AT
oty

o,
Howt
A
R it
Yt
R
xﬁmﬂuv},w{ s
e
A i
XN ..,.,.v...w“w.,.ww. 5 v.v.,....,.... xf...“.ﬂ,..rh....f
: e ..},,mwwnv.
LA e

et
L H
" R LR
i _.w...p.....n”..,.... T
e
el s Biadnl ot
R IR
T,

by

i

Ly

s
g

et e e
LR
bty

A

e ....u...u..:...
'

Y

b S
e o
e
e
SR
e

-~
b

el

e
.u.nm..: n......."...‘.
S
o

L s

LR

S, s
ctie
-.r..r




US PP23,021 P3

Sheet 3 of 6

Sep. 11, 2012

U.S. Patent

i
e 2
e ¥ .-.w..... .ﬂﬂ
E et
....nt.g A
R

o i -- =S
L
-

S

FHae
ol
R

P ﬁxﬁfﬂmv

S
co
o

EERR:




US PP23,021 P3

Sheet 4 of 6

Sep. 11, 2012

U.S. Patent

e i SN 3 . Bt
E . i .h...................".... 1 o ++++

.n_. ...-... ..
L .a..r«:...-........

o e .r.n.....

A R T
: L .......“.u.w.u...n...,..“...“r
.....vﬂ...f....r DT i
e AT e

RS

G,
.N.ﬂf. : B ..u.......... .fﬂ.....".”...ﬁ.u.w...

L] ok "y
Sl S
: Exéﬁé it A
PR 5 e
2 & T

-
e ....y&f... AN 5 " ot
o L
oy .,.,va..?,.v ........”w.. " ...n.....“.v.,. A H
: : ...E.h....”..v... i e A
s L AR A B T
P e i S R )
axw%%% ] i S A
SRR @ﬁs&« : ﬁ%«%ﬁ? : e
: ; ; " ST ok
: Sma e Tantaudas
% g Pt R
?..“vﬁ,wa i : i T
Ly . B : I R
t e A
i .m..,.v.nv,.,....m..m.,"....:.:. . : L R i
T o Bt S oo e A R
y..w... e T L H A i i .n..u,.....,....v.....,.v.
e ks L
" A ,“”vra.u.rv..u.....d.m.f.u...”rrh.a{. u.m. -,
RN H] ..
i : T : X ...u...rw..mvﬂ...“.? ﬁ”.“.w..s.”,.,.".
..u......vrm,"s...,.i,.,......f S A s A BT
S PR i e e
e ) A AR i
X H
RN A T
e
T St i
e R S e S ;
S ......w...w............u..;... e R ......"..".....v............... 4 e N et fRhy
At S e T i vk L, ; >
S e e R R
. . o e H A - 0 o
R e I T R R o ..WW.WWH?F?E.&&M.H@}

o)

ekl

T ey # ,.......,
e, I 3 N e " .
.......H.M 5 5 ’ it ..w,.,....“..,.....,.,.........".u..,}.....,.......v
; ; G
i ¥ L e e
........N...u....,..v.r....... H : ..u......... . ..“.....,. s
PR Tt ke i ..,w,,,ﬂw,.,..nw o
L A T
A T LR ek
13 A
A .f....u..r... ek .,.u..,..“.”w....umu“
R L L ;
H H = ot o d AL -
! H A - N Y ptaiet "
o, - n . o
S, LA BT

T,

R H : R
....".I......"..ﬂ”.......f T 3 et s .....,".......,...."u_.,.fh.........,.v .,w....u..m..wu......".,. L
AT A : T R
- HEN H . o .v.(,h......ﬂh.......m....?.v.avwr...ﬁ..ﬁ ........U......w

] N ....v.......d....”...

Sonthiimhaee .srf..x ...v
SR, S s R e : S
.....,,:.. ..... .uwvu,fﬁr...n...".w...... T Er &fw...xﬁ....%f................. ;
- - - - - ---

i

7 i A

u”vr?an...,uewu..hﬁaurw.xua.... . .. u.
......ru..vxth..v...,,.x.u.h.,.ﬂ .. . ."....,.,..m.Hw.... .“. h%a.u.vﬂwcv“m..“..ﬂ”#_,..fuﬁﬁ . . ....". . ............,....}.... ..,.
S S e SR
e e .
A e S R R B xwuﬂzshwv i S
s % R ... e e i A it .,......u.._n.... o
i «&xﬁxfﬂﬂv,»ﬂyv T L L w@ A PG R P
e s e G
A s R R R
L e : e e e R T
.ﬁ.ﬁf?ﬂﬂﬁﬂﬂﬁnﬁﬁ%ﬂ?\ x@w%.v,ﬂh..m%ﬁ e % H " N N T S.re”,.mﬂ."..m..ur. .._.....u..,...............,w........u..,,wVMVVU 2
oo : e
SR e sl
B : : : B S
: o : ﬁm;ﬂ?ﬁ%ﬂb&h&wﬁ%ci ,vfzmw,uﬁfwm ;
; R i R
Gane e
2
.n..,.,..wxu..ﬂ.m,% T
£ i
Sae
i

i
S

S

Il 2 L
i AR R

S




US PP23,021 P3

" " - o ok
e 2 S SR

e
......ma.... s

: LA
: R S
A R
: 4 : A
! hp et
H@ it et R
i ARl e
= 2 R R %ﬁwﬁmﬁ% i
H%fn.......,..w;mx@w o . H N%Wa ...........,,“...u...“...v.. :
e X " -

SRR e

o LR o
G I N e
umm..m.,w,..} R ; vw,u..wu.......m ,“..m...&,,nu..m.. .Hp.ca.wvw&..mx.ﬂ.}.?m....xm(ux S
] o ot et S A ot o ;
f it Tt o] -
S ﬂ%%bﬁﬂxﬂﬂﬁf@hﬁx 7 e R e
SRR e T
R e e o

hEL
SR
ﬁﬁ«. .“..w,.f.,v,....wﬁ 2y ..,.u.u.m.......v..,.. .u.
it
R
T T

e
H ... e :
e L
R o ........u....f,..v..w...,. o
g, LI LY Fni

e T B e
I i AT

e, i LA
R .. S
2 SR S

Sheet Sof 6

A s N

R R T bt A
R bl e
pan Tt i ot

AR 5
.....,.;,.w.“......“.......".mw.,.;..,. .
e
.....L.v...u..".....u.u..v...f

Eei
.:.r s

o

o

s

5
S

5 Lot
R

f.w .".w..".,m.b ..
},ﬁwﬁéﬁ
S
: S

b

Sep. 11, 2012

,
ooy
o

nd s P
.r..,...."......"...n,.....v

.—. ..—..—..—..
+...+...++++++.+.
= %ﬁﬁﬁ#ﬁ;
T R
: - e o
SR

e s
e
L

. .f.—. .
.1..".__@__.. Lty

R

o

4
-

o R

U.S. Patent



US PP23,021 P3

Sheet 6 of 6

Sep. 11, 2012

U.S. Patent

Soini

R

S A
e 2 s
o

A
St
.ﬂmH e
A T
R

i .

o A

He : Ly

R ...W.““......wu. ...%...»W...?ﬂ.&ﬁ.&.
R ..n,,“,.m..“.....f ,,\....fvx,..xu............m..,..
B e
Smaaas
Rty s
ﬁmﬂm.cwwwﬁ %ﬁ»ﬂfﬁw o

I L
N o
S

R I T A
i e T
B i L

s
S e
AT R S i%nwxxff.ﬁﬁsﬁﬁﬁﬁﬁﬁ
ey

A “w..w

-

.,... e oo .qu....h..w.. 3o ’
shpines s e 2 .

...
Lo Rttt i ey ) s ;
-
.F/{? PR ?ﬁ%@ S va\m“wvz{ &}W
.......wwv ,..,m.v,....r.ﬁw}.w S e T fmw,..m,.,. xv“.mr}ﬂ.m..vﬂg TR awmvnfvwm.

R ..&ﬂ,ﬁawmn.ﬂr A
e e R e

¥
e
s
e chy

e
e
........u,.u... SR ,.....,%,,..“..“.w...,"r..uvﬂ %ﬂcﬁx«}xﬂ..f - m....f” .....;.,.“.u....,.......,....... Ay
%fgw&% e
e o .n.m..v},.......ﬁ..}.,ﬂ,..... i, ...m,.w,.f
e b
ol g{%ﬂ%@ﬂ?

g

s
i

ST i i
Ao
,ﬁmmﬁwﬁf JVWV %
ﬁ,ﬁwﬁx hﬂ%ﬂ%
e

H o L L L

e
e e
vmﬁ&ﬁ%wﬁﬂ%ﬁﬁw@u%w AR

i RS
;fﬁw%ﬁ? % S
e ", "

e e

R
A
sw@s i

i
S
G ﬂﬁ%%
R B
; L e
e fmu% é\%
..ﬂ...ﬁ.mwv ﬁ.w??ﬁfx%..ﬁ;\.w? fﬁ{%x S ,..H.mv..w”...?...u.v.......
..
e ”....n T A T R i, e
2 ;ﬁ%ﬁ% SR e mm?@ww@ﬁ&ﬁ

e L
BN e CLh e e ey e 3 Yo
;ﬁﬁﬂm@fﬁ% a?ﬁxwxw%ﬁﬁ %&%&ﬁ%ﬂﬁ 2
L b b ! e A i e e
e

o ey : i
e s e
o e -

5 S Ot = fehiny

Ly oA H o
B Y “..E ...,,.m.....".»....“c:a.“.,m..“.....ﬂ......ﬂ; S e
S Coaaaan
e e R A SR A L
T %%ﬁfw&aﬁ&;&ﬂi e

Ll " Y - H - -, H
phbi ,.ﬁwﬁ,,vﬁx.umﬁﬂﬂ&&ﬂ#ﬂmwn&f S

)

<
o L e e
R ﬁw.....
il

: S
o
e

v ot

PR v S
wx%%%%ﬁﬁ%@w ..
i

e .........,. o FeH J..,... ....v...u....,.u...... e T 4 -
Ghiaa s
. AR R R LA EA ] ; B fi e
s .w"..ww..w“.,........ AT ! ...“.."......m.“.v..w..ﬁ... ...“".......m.x?..u..wv Nb‘hﬂm..ww”ﬁ.wmmmﬁﬁw ..........UV ...h..w,.m“...umv.v R 5 i
PR AL vk Lt i ...&u.. T i xﬁffv,d?a.v.... R o S.n.n...;. a..."...as..vafevfawr ok ey
K S I, o P T e .“.....ﬂ...“w.ﬂﬁs.w,.ﬂa.f,. R ; A I v...,.....,..........u. i Sty Y +."...a.....1++++
T i u..,..,,.,” i m..."..“.u..,...“...".ﬂu......r.uv...r..r PR .ﬁn ..v.”.n...nv,.rwvv t..ﬁuv X % s
TR A i A
e ; e i i
e e B L P ....”,....ﬁ...fu,......,..;...,....,..,. HrE OO A ..,..Wv... oty A
H LA =

. D, i L
i : ) e e N R,
; RN L
T e
S aae R e e
e T g ey T b el o -

H e it © e R Cee e e e dar e D A N o L M Lk, Aol
T R A ﬂwww,”sfmwwsmﬁﬁy%v%ﬁ

R ; ............u.,,,,.....m.mw T Ry

N >
PR &h&%ﬁxﬁﬁ%ﬁ;ﬁ i

s E;
e

2
flnety " o bt e g
: i A R A R R T " L eyl
" S Ll . s A Iy L o e Lt s
AR P otk ..:.”Fm".wﬂ.,,.ﬁ..m.ﬂ..”,.ﬂ e P hﬁﬁ%..%wﬁ. ...“wﬁ?wﬂ,wv T L D .“..H..u.,vﬁ,m..ﬂ."....”w.m_...“....... e g
e e i e A M A R e R L o ; s
T .W.ﬁﬁ?ﬁdwxﬂﬂ.uﬂuh.h&hﬂx"......”.....,u..w.,.......n S v ."..“.,........,.u.”..vy Sy ...ﬁ.”..,.x........% SN ... :

H Rt i

H
H 5 P B R L

i R o .,...............“...E... e et s Tt et e .,.V i .ﬁ.

) e A e T " e R R LRy i

S e Sl

i
e T X i B Y k -
T Fovt R fidioerty e I e Ly i = o
T D B T L ; i.n.:xww.m.fﬂ.m.ﬂmﬁ P ..,,x,,..".u.:w..mr..n.wvf?f RASTARES
Lo I T A e e ol S A e -, d = S, e o
L ﬁéﬁ&.ﬂ%...h@f..ri,ﬁw% iy SRR e i B SR,
A Ay e e T e A L S Ve e T T o e 3 ,..u,.,...,,.;.
e e e R et e A i e
, H Rty ] L et e Tl A L i e et e e e L L e, g o v,
A i R R At AR s
A R T e e Ll o
PR T T g o R T e T S e e o e ...Uv
e R R e 4@uqﬁW%a.v, #ﬁﬁf@ﬁ% S ,ﬂwﬁﬁ& e R T R P e e e e e e e e e e R
vy R e Ll T o oty bt T L St o o
A T R e D R R e S Sy A =
...m..wn ....un...n_.....".,“.. .....,..,..,.... ....”.."...mw..,.....,“... - ...".“.”u._..“...n......",.n.n..." &ﬂxﬂ@ﬁ.ﬁ?ﬂﬂﬂhﬁ@h;ﬂx .......ﬁ.....,.w,....v.w..wu..".. ....y..wu......."..m..nw.... u...”.r.uv;nﬁvuw..ﬁ.v{.....uff? s
- ot ) . e . o B - Y . - Y
T ] e e T L A P Rt T
T e e D M T A A SR e A
; e A e e T
A e, T N T e s B LYt u..?...rufvv. i
e ﬁ&m&aﬁﬁﬁsﬁh i
g b
L, et e S A A e e 5
s S A e L L e T
H iy .,..,n”....... .”.......w. L Eﬁv ..r.w.m...
R P ; 5 X
X s H ot
T P e
R S L R e e e
SR .,.".,..“,,,w“.ﬁ.."...,v. o ..,......,.,.ﬁ,wmf.......".
EC A H A A
A g
Ry .ﬂ..r i
I

“i SR T : : : A R
e e e S 5 - = o -
Rt ; ﬁh@%&?ﬁﬁ%hﬁ e wﬁm? %ﬁvﬁvﬁ ot }waww : A L ; i
oty ' e e e i D ......,...mu. e e L e HE H i . i el
e s S b B Py e e 5 s e A : e ........w...h....&...”..w_.. i
S e T B B e e i : R o ;
- A T R P e e e b T e ] e ; 2
] L e B i ,..w. y.,mv....uvm.f. e i e
L o ...,..v.n.“..u”.....vs,..v ..........,.u.ﬁ; ....“v% i . ...)M............u.. A.F{.....ﬂ......m.”Wv . oy e %
RNy R e .v?.,..,“.m. o e e R A = i 3 i
bRy PRty e A e e s e e e e g e e e P Ea S e
T ; 4 . AR LAY, e S B O D T R ry et LR T
e A Rt - . e it 14 ."""w....",._.“....m.. e B A A B ........uu.,.v.,...v.:..,.ﬁ... e e T B L 5 gk ftr .++...+.++..+.¢+++++...m.w..m..r+ Ry
i o] i e e T T o e T e .....,...HJ,.“.. Aty ..“v ?nﬂfs e R R A
e A R, L e e i R
i e e e B T e i ™ o e R )
e A B L T e A M T A e : L A e
H LR cEEe R .“vu.,...}... " o e .....s....."..".."m..”..v..... i o .n....f....y... ............._J.. ) - AR L
4 o ..,.............v.............u........"...v..._r.v .“....“......,.“..n.u.. o A T yo .nfuw.ahvﬂ.... o X R A .}«.ﬂv b S
2. 2 s Ff........,..._....{. A e e A L R AT ...;.,.ﬁ...u,.p....,"ﬁv ........f.u.....}v. .,vu.,...,v.......,...n......?....f A el
e L I Py T L e R iy ...v."..nﬁp.c.,..m,...nv,...f,..... a2 e B
e ... .....u.........”....h. T o R e T R ; .."....."...v A .....w....n.........;...v.,... s i . L e ; ety
P oAl T, e L L o e S e e e T
e T i o Rl by S ...u..,.......,..“..,.v..... e T .,,..,..f..u e 3..“......#.&.&".....".. it
i e e b e e S T
S uaﬁmﬁ.%&%ﬁﬁaﬁf}m f;ﬁ%\ﬂ%%x&ﬁﬁwq e R
.s.,nHﬁﬁw.;.wﬁﬂ%ﬁ?ﬁ%&&%&mﬁﬁ.ﬁm&a A ﬂ@umf hm: ﬁwwﬁ 3 : S S
e TR e R S e e R T e s
: e e H b i T LR R i, o i e e S L L A : R R
S GG Gl e S
i s ] e B L ....vfz.nw R .n.u,.v i mﬁm o i .
e e R, i Ao :
Pttt L R o AT R ck X

H AR " oy A
A S Sy B A 2 ?,u..wm ¢..u.,..~..y,{.\...<.w
e s

s b
ot

s
Ly
u......"........n.....,n....,.”v

..
H T

b i

PR N

e
: Hi A ; e, S e
: S : e e o
i T A ,,f..,..n.u.....,u....ﬂ. ﬂtﬁhﬁ S R, e e T R R
: i R e ash,.ww A e et SR R
+ LR D P e b R R R e
" e - DR e H - - H L o o e = E
; R R v;ﬁw?w%ﬁ&w& &ﬁiﬁiﬂ% S a@xﬁﬂvﬁf % S wm..? )
o] e e L L e e e A ..m(../....v .ﬂw? e .,..,.....u.u..“.”....“vr A H -
St S . o
ety g AN S i ; R A
: : e o S
e e : ..H,,.".."....;f;r ...{....”....,mwf...“.....fﬁ.. PR e F b T
AN i e S
¥ HHH SRy e L S ot T ool e e e L e L A i L
H LX) ALY RTRLY - Hd ALy o H
o DAL ......r.,"...r...".?...,...“"".. et e e .,
ek i 5

T

-

o oL Lk,
Hr A T H o
A " T
- e e e e e e el h
e
L B D e e L T S
H e T e
.,m.,,"“....m.w;.....i.."......“..?.n...”...... R

-."E-\.

e Ki..,.,...,m s

it
ht]

St = o

3 L L L O w,",.,....,.u.,,...m.“.ff.uv.. ,,,.“......cm......,.. R 2 ﬂm..“.._.mw:
R e ....“.“r..u.,vw.“.....”.,.,... f......W.{..m....x,“. S ..&nn?s@@:.ﬂ..}f %v...ﬁv&.. S T R, h.n....mﬂf .u.myf....n,....“.........n,..;.” L
R .u»m,.w,m#\v e, ..&whmmﬂ..“hx e % i mv.vpm,.wﬁ;ﬁ a.m;#x%hmv G
S

R
T i P oS ﬁwﬁ.ﬁ%}a e
: 2 5 2 ..
i .- ...
e e B S e L S ) T 5 5 s
e e e e S A o
PR R S e e e R e T
T e T e e e e S e
L P A R A A P T .u.,.,.fv....f ..;...u..u..“vn...m,.,. A .....v..v....u..,.wv,.."“v e
] H H Eeta T e e R e Pt Ry .....“..:....w..“u“.. S ..“uu.y.. P
: LA AR ol o AP SR e et R e R T e e ;
LA s e e R e L e e T e, ] i
T R T T H R R e D A T e .......... it .....v..M................v ..MV ....,....;..f.....%v - .n...........u.v 2
i T B P A e T .?fv.m.,.xﬂfé e e e e, R ..uv... 2 R AL e
A s T e T ...._...........f.................;.. B e Lt b I LRI LA
i .”..m...".n,”m.w“...w.,.,un...,....”. ....”.”,”.m....,.n..._..”..,..,.." .......... 3 - .”U....w.,".m.,...””..m.f..,...r". .u“....t....“.“.....r.vu......"..ﬂ.“.,.rwx."..ﬁ..w R ..,.,.um..”.“."......... .,...,.....rw.,..wﬁ .,...,.".m,v.r..”.wuv ...u..vﬂ,.wwu. L S M.M..M.“...“m...u..w..v...v i ....“........ %
LR H o e - .n_w.v
e A e o i
PSR L T S T 2
sy L e L e = i :
R T R) B R ..
R e e R PR, EaAh S S e L Bkt i
e .“.,.u..:.nu...um..v.".. e : ; ; R ...”..,",....”. .,.w.,u.......“..u.,......m.””.“..m{. ....H....,.,.......,.,“.m...,.,“,._v....;.,.... :
i o] e S el A ; ;
e e Bt T e L T e T
i SR SSaaae
H e H H PO LY Lo i H b e = L e L HH P . . . o " ke L
Saaonibiis e i b e R : SR
; hwm.a T x.\wwu.,,.n”ﬂ.wﬁw.v P R #ﬂﬂﬂ%ﬁh%ﬁﬂmﬂn% Axﬁﬁﬁvﬂwﬁ R uﬂhhﬁnw”ﬁwﬁﬂﬁwsm %ﬁ.«%{ﬂ%ﬂﬁ“ s R S
e S e e i : : ; S,
5 e e e e T T vy A S L :
H e o Y e o o R R T ....,,.".........,.V..,................. e L R .......,........,...w,...,...,.. e S s :
L S LN ECH At LA ..,n.m....u..“.w.n,... A AL R ....w.”u.,..“ ,.."....? .p..f.,.,.u..,nv.....".. -,
h : S L gy T T “.“,,..“....my oy ,...n......... A H ..w...,.,fv Ry
i e e R . . Th ..,....w,u... AT ............,m....,..,.u..,. e .....".v...... ....u“..............v i Sy
e e ,,......Hv.....,...,....,...,“..}..,;,.,......;...,.} e e Ll L Ll .............._,.,..,,.........fv
e T R e e L T e
T e A R A e i
] IR b e o
e B L e B s e, e R ."...v.@ S T
A STy s T : T e e T R e R i R e
A b R e e o Sy R e s A e e LA e e
e ot Y ChE R AR A .......u.......q..vn. ST e N
) e A T P R P ; A e L N
G e S e
S A M L A "y T A T o gl A L T,
b ot o B o S M i S
R e T ...........“ R .................,......". e R A e L e oS, ey
T e T R T R
L ...."...,....,..h...,.ﬁ.. A e A o, ey PR e T ........,._...... 2 ...um. T ..,..................
s T A A b
. e A R e L ha AL PoE e e FER
R e R R
A s T :

L -, " Ao A H : ki : gy : e A = ..... ..... i . o o
L ER O AP A ..“vu...v TR .,.U.,....u..w..?;...,..y?.. * : 5 ’ Lo e S T A
i L ke e ...... ) - i i = e e, o ity e R - e ekt
,w ﬁhﬂfﬁxﬂﬁmﬁfﬁ%&ﬁxﬁwﬁ i J;%xwﬁw%# ...f......ﬁ.wfﬁ..... : o e : s S 5 :

gy i e T ]
A N I L T ey PR E ; . : AR % iy ]
SEE ol L A S oo :
Ay R L e : : S e S e R S g e e e e e P :
SR R hww%%?ﬁw%?ﬂﬁ%ﬁﬁwﬁﬁﬁc %F&ﬁ i ; s AR :
et R e < P e e R e i e TR ovpes . 5 :
AT : e e T e
T i o 3 H L ok R T L S .“vrwv.“.#{.ur..n...h..vvw”. R T nv.......,.....,..u. i
e T L T R L e T oy AR .r............"....w E o o
Rty il e e ey 2 e 4 R % gt
; A ; ) e ) :s}cw...wf...,ww.w i
P Rl et e S A A e T
e S T, T e T P L x”.;..ﬁfw. RO A
....,m ,H.".u““.,...,w..u..ﬂ..,...”w.”. ”.“..".,.,F.w A T S ...".".w e .......,,M,....".... Hw.ﬁﬁn%wxfxﬁm Vﬁ;ﬁ?ﬁcﬁ%&ﬁﬂ%ﬁx iﬁ&xmhv .........;Wf«
.v.ﬂﬂ...uﬂ.fﬁu.,..%.“,...x,. : Hv......m.....w..?..s.w.......%w,. PR )

. o i
; % i ; B s T
R . " Y ,,.” T ~ I ﬁ.&w}xﬂﬁhﬁhﬁ.ﬂﬂ. @%ﬁﬁsﬂﬁfﬂ ﬁ%ﬁ?ﬁﬂ%ﬁ(x
mEa s : : i ;ﬁw&fﬁ%@ﬁ mwww«%
; I, LR
Caian

Sl ehe 3
4 " - j o
Ly Ay H e R e e L A e e A o ...,,......u,...... - -
: : A e U R e g Fo R N A ) ek RS e
Shoniaaaan e : Cmma %ﬁﬁ@ e -
e - L i A ....",..:...:r...“.“..... S ......,....w % s s - -
: ey e e ey i i e
: : ARl A e T ."M..,.w.."...v.,.vw.....ﬁ@.ﬂ.... R i e S R AR e
R S et Coln
R S e L T ....Uv..v......,....... A AT A L - o
L e A S N T e F S ...w.“...rm.,.v S S -
; i L ..vwvﬁ,. R e ....,,,u.........."..y.v......hw....v A e S ,.,,.,...,“..v,..".......w:?.",.r ...wv..... ......}”wu. At A
L H g Py AT, 5 ?".I.va.f?;.f.:v,. A ...“..."..,..,..v..vv.,..}..,..v o ......u..,...wv.....,w.v e ..........,.f,.,,u... : - ..
R G R T e e e s ; R
."MH.”.........,“....".W........... = H Het T R AT ...?.rw.ﬂahu.vﬂn....m.““va... e u....m........r....“........nr....v {...".”.",“v.m.fwhu.....m.mw}wn.v.vv”ﬁvvﬁ .._,......n.u...}.."..rﬁ .............nm..wu....r....r i S
. : -, H : o : s R P e e
e A .. S N e S R
L : .. R T S AT A ;
R A e R R S T T e o T e ......m..r.. - ......v.....n...,..ﬂ
......u.u....}.............“... w{#.?.wﬁfuﬂ:.??wa;wﬁ}{# ,..“.fva.ﬂ.f.?.....“.v:... a...v.av.".e..ev.,e?..ﬂu. i ........v.......
L .........,...““v.. e e T e e .....,.".....;.....v.,....,....vw.. LR ..N.“....
i A L s N R Lt L
: A R R e L e P
s R ﬁ:ﬁ;ﬂ.ﬂ%ﬁ;%%ﬂv&xﬂx T ﬁ...ﬁ...ﬁm.“."...w.uw...... ...".W,,.P e
e e, H i i e Py
EIPOLLA ;

i R, : ¢
H LR L 2

e e 4L i Lt b R e S T L e e D L

e L e, L R

A ﬁ..ﬂmfm..%. ,vm.rﬂm.,%&x .~¢mmwﬁv.,xﬁq¢a¢>s?, ?ﬁa&?@wﬁthﬂ% ey

e ....“..”H;f....”,...uwﬁ.,. e e o e e R

ot e e P e o L e e, A P AR

ar“.ﬁ.....“..m“.fa...f.r A R T e o e S O A A e T b MR W e T

R o et e e e e e e R L D e M - A,

R %ﬁ&ﬁwﬂﬁ%ﬁﬁ%ﬁﬁ Hﬁmﬁﬁ?ﬂﬁ?&kﬁ?ﬁ:n,? AT

i R i P A R :

i A R R R A R e R

H AT TR, e i o Tl
e

o

# 3
T B e e e e e e e e
B e e S

" -.r-.n--- i ] s . ..- " s
e e 3 o H o Rt d e e e el ]
N S S e e
T A T S R it e S
e .,...,,u.,.w.,{u..w......vu.f;{.ﬁ...hw... e R e 2 : L PR
xﬁw&v&ﬁ{uﬂ&sfﬁﬁﬂﬁ ?,n,u.w;sh.m:,wwﬂ“& i S xﬁﬁﬁx%wwnﬁ%ﬁwmﬁwvmwﬁ& % e : +uﬂwmwmﬂnmhum¢sw 2
e G e e AT e e e eyt % e B T
A T T T S ............n.m......."..wu...v.ﬂ,..}..m.. R S LY a.uvhu.vi.u.a.,.".?.“.v.w..a.“.v.v& e ,..N.%..,. S ...W..F,. e 4 e SRR L A s R A I A
AT R s ...u.."..v..,.....“....vu.,...... ST ..,....v.....".u". #.H....,“.ﬂ. ..."......v.”vr - ...........,Wv....u.,“..v ot .....J.....,..:.. .x”.r?v...,.u..,...,.....vuv ....... ..,,.uv DRRE R A : H < E e A AR P : Sk ..._...:.__R.....H e A
%%ﬁ%iﬁvﬁf SR a%wm%a%ﬁ%&vﬁ%mﬁﬂﬁﬁwﬂ%%?%ﬁ?f,v,, R T e S e s i S
e R T e o o T e i e T e o A S i o e i s S A R e o T AT T S 5 i e ~ e x L S i e
e R T R e T A A R i S i R Y e B :
e o b W e S A R B I .m.?&.f.w ey S AT s S X i e N e R g a2
S e e SIS SRS L s e e g
e N T T e e e s e e i T e ST AN R,




	Front Page
	Specification
	Claims
	Drawings

