12 United States Plant Patent

USOOPP25636P3

(10) Patent No.: US PP25,636 P3

Telch 45) Date of Patent: Jun. 23, 2015
(54) RASPBERRY PLANT NAMED ‘LAGORAI (52) U.S. CL
PLUS’ USPC e, Plt./204
| CPC e, AO0IH 5/0887 (2013.01)
(50) Latin Name: Rubus idaeus 1. (58) Field of Classification Search
Varietal Denomination: Lagorai Plus USPC e e Plt./204
_ : , CpPC ... AOI1H 5/0887; AO1H 5/08; AO1H 5/0831
(71)  Applicant: SANT’ORSOLA SOCIETA | See application file for complete search history.
COOPERATIVA AGRICOLA, Pergine
Valsugana (IT) (56) References Cited
(72) Inventor: Aldo Telch, Faver (IT) PUBLICATIONS
(73) Assignee: SANT’ ORSOLA SOCIETA’ Moore et al. Raspberry. Register of New Fruit and Nut Cultivars List
COOPERATIVA AGRICOLA, Pergine 46, Hortscience vol. 47(5) May 2012, pp. 536 and 555-556.*
Val IT
alsugana (I1) * cited by examiner
(*) Notice: Subject to any disclaimer, the term of this Dy Exami Tune H
patent 1s extended or adjusted under 35 rimary txaminer — Jule LWl
U.S.C. 154(b) by 90 days. (74) Attorney, Agent, or Firm — Ohlandt Greeley
Ruggiero & Perle L.L.P.
(21) Appl. No.: 13/815,342
(37) ABSTRACT
(22) Filed: Feb. 22,2013 The new raspberry variety ‘Lagorail Plus® was obtained by
_ o open pollination of hybrid raspberry plant Tulameen at Faver
(65) Prior Publication Data (Cembra Valley, Province of Trento, Region of Trentino,
1S 2013/0318664 P1 Nov. 28, 2013 Italy). The new plant 1s a primocane variety producing two
crops per year, wherein the fruits ripen on current season’s
(30) Foreign Application Priority Data cane 1n late autumn and on previous season’s cane in mid-
summer. The production of autumn is negligible when 1n
May 25,2012 (IT) .o, PBR 201200708 summer 1s very high. The resulting fruits are conical and
strong red 1n coloration.
(51) Int.CL
AO0IH 5/08 (2006.01) 3 Drawing Sheets
1 2

Genus and species: Rubus idaeus L.
Variety denomination: ‘Lagorai Plus’.

BACKGROUND OF THE NEW VARIETY

A new and distinct red raspberry plant (botanically known
as Rubus idaeus L.) hereinatter referred to by the name ‘Lago-
rai Plus’ 1s disclosed. The new variety ‘Lagorai Plus’ was
obtained by free pollination of Tulameen individual raspberry
plants.

The crossing for the new plant was created 1n 2003 at Faver
(Cembra Valley, Province of Trento, Region Trentino, Italy)
and 1t has been subject to selection on year 2005 and then
asexually reproduced repeatedly by root cutting since intro-
duction 1 2007. The characteristics of the new plant have
been found stable and have been transmitted without change
through succeeding (more than 6) asexual propagations.

SUMMARY OF THE INVENTION

The most outstanding and distinguishing characteristics of
the ‘Lagorai Plus’ plant are hereunder reported.
Primocane raspberry plant, but 1s more interesting growing,
the variety as floricane;
(Good fruit colour and flavour:
Large and firm berries;
Good tolerance to pests and diseases.
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The new plant can be propagated by: the use of suckers
produced 1n a spawn-bed, root cutting and use of tissue cul-
ture techniques. The root cutting 1s to be preferred.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The new red raspberry plant ‘Lagorai Plus’ 1s illustrated by
the accompanying photographs showing typical specimens of
the new variety in colour as true as reasonably possible to
make the same colour illustration of this character by conven-
tional photographic procedures. The photographs are of
plants that are two years old.

FIG. 1 shows the fruit size, shape and colour at ripening.

FIG. 2 1s a view of raspberry plants showing, in particular,
typical distribution of fruat.

FIG. 3 shows both the npe and immature fruit size, shape
and leal morphology.

DETAILED DESCRIPTION

The following detailed description set forth the distinctive
characteristics of the new variety ‘Lagorai Plus’. The perfor-
mance of the new plant for retention of 1ts distinctive charac-
teristics has been evaluated through successive asexual
propagations by root cutting in the Applicant’s setting at
Vigolo Vattaro (Province of Trento, Region Trentino, Italy)
under controlled conditions of temperature (minimal tem-
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perature 15° C. and maximal temperature 28° C.) 1n green-
house. The growing was the out of so1l using peat as substrate.

The canes have general upright habit and very strong
vigour, and require support; the new variety 1s adapted to
medium-high winter chill conditions, such as northern Italy,
and has very good root system.

The plant ‘Lagorai Plus’ 1s a primocane variety with a very
low autumn production, while highly productive in summer.
Therefore the variety 1s grown as floricane.

The plant assessment was performed for 3 years.

Colour references are primarily to The R.H.S. Colour
Chart of The Rovyal Horticultural Society of London (Ed.
2007).

DETAILED BOTANICAL DESCRIPTION

Classification:
Family.—Rosaceae.
Botanical.—Rubus idaeus L.

Common name.—Raspberry.
Parentage: Open pollination of Tulameen raspberry plants
(female parentage).
Plant:
Propagation.—Root cutting.
Height (average).—1.75 m.
Spread (average).—0.80 m.
Primocane:
Cane colour.—Greyish Yellowish Green (RHS 194A).
Length.—1.75 m.
Diameter.—13 mm.
lexture —Hard to very hard.
Internode length.—Medium.
Number of currvent season’s shoots—Many to very
many (40-50 average).
Very young shoot.—Strong Reddish Purple (RHS 72A)
ol apex during rapid growth present.
Dormant cane colour.—Moderate Brown (RHS 163A).
Floricane:
Cane colour.—Moderate Brown (RHS 165A).
Length.—1.75 m.
Diameter.—13 mm (average).
Cane texture.—Hard to very hard.
Internode length.—Medium.
Spines:
Number.—Calculated on linear shoot extension 1 per
cm (average).
Shape.—Trangle.
Length.—3.5-4 mm.
Width.—0.5-1 mm.
Apex —Pointed.
Colour.—Dark Yellowish Pink (RHS 181D).
Leaves:
Type —Compound; odd-pinnate and subdivided 1n 3-7
ovate and serrate small leaves.
Position on the lateral leaflets.—Speculate.
Leaf and tevminal leaflet length.—80-110 mm.
Leaf and tevminal leaflet width.—90 mm.
Shape.—The leat apex shape 1s bluntish to pointed and

the leal base shape 1s orbicular ovate.
Colour—Strong Yellowish Green (RHS 134B) on the

upper surface and Light Yellowish Green (134D) on
the lower surface.
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Petiole.—Length (average) 15-20 mm; diameter (aver-
age) 3 mm; colour brilliant Yellowish Green (RHS
134C).

lexture—The superior surface texture 1s medium hard;
the lower surface texture 1s medium hard.

Stipule:

Number per leaf.—1.

Shape.—Rectangular.

Size—Length: 4 mm; width: 2 mm.

Colour.—Brilliant Yellowish Green (RHS 134C).

Flowers:
1Type —Intlorescence.

Fragrance.—Absent.
Colour—Primary colour Greenish White (RHS 155C).

Length.—14-15 mm.
Diameter—14-15 mm.

Shape.—Racemose.
Bloom.—The blooming begins 1n the medium-late sea-

son, late May and late August.

Petals:

Size—Length: 5 mm; width: 2.5 mm.

Shape.—Drop shaped.

Apex—Rounded.

Base.—Bluntish to pointed.

Margin —Smooth.

lexture.—Thin.

Colour.—Greenish White (RHS 1355C).
Buds:

Size—Length: 8 mm; width: 3.5-4 mm.

Diameter.—3.5-4 mm.

Shape.—Drop shaped.
Colour—Light Greyish Olive (RHS 195A).

Sepals:
Size—Length: 7 mm; width: 5 mm.
Margin.—Smooth.
Shape.—The apex 1s pointed and the base 1s flat.
lexture.—Thin.
Colour.—Pale Yellowish Green (RHS 193C).

Reproductive organs:
Pistils per flower—Number: 70-80 (average). Size:
length: 10 mm; width 1 mm. Colour: Greenish White

(RHS 157D).

Stamen.—Number: 70-80 (average). Size: length: 9
mm; width: 1 mm. Colour: Greemish White (RHS

157D).

Ovary.—Shape: Oval.

Filament.—Colour: Greenish White (RHS 157D).

Anther.—Colour: Moderate Orangish Yellow (RHS
164C).

Pollen.—Colour: Greenish White (RHS 157D).

Fruit:

Predominant shape.—Conical.

Weight (average).—6.8 g.

Size—Length (average) 3.50 cm; width (average) 2.50
CIm.

Colour of ripe fruit—Strong Red (RHS 39A).

Main bearing time.—Both on previous year’s cane in
summer, mid-June, and on current year’s cane 1n
autumn, mid-October.

Time of beginning the fruit ripening on previous sea-
son’s cane.—Early July.

Time of beginning the fruit vipening on curvent season’s
cane.—Late September/early October.

Firmness (newtons/mm).—0.20 Kg/inch.

Number of drupelets per fruit (average).—30-40.

Size of drupelets—Medium.

(lossiness —Large.

Adhervence to plug.—Medium.
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Yield (average).—1.3 kg/plant.

Storage capacity.—Good shelf-life high yields of good
quality fruit sutiable for fresh retailing, good adapt-
ability to frozen retailing,

Pest and disease resistance: Very strong canes, resistance to
pests such as Amphorophora idaei and diseases such as
antrachnose, botrytis, and powdery mildew; the plant
needs few spray treatments for disease and pest control.

Comparison with Commercial Plants
‘Lagora1 Plus’ differs from the commercial variety ‘Glen

Moy’ 1n that ‘Lagorai Plus’ 1s as vigorous plant with strong

red firm fruit that ripens from late September to early Novem-

ber and allows a late harvest, while ‘Glen Moy’ 1s a medium
vigorous plant with deep yellowish pink fruit that ripens from
mid-September to late October.

The new plant ‘Lagorai Plus’ 1s similar to the commercial
variety ‘Glen Moy’; however, there are several differences as
shown 1n Table 1.

Table 1. Comparison between ‘Lagorai Plus’, ‘Glen Moy’
and ‘Tulameen’
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TABL.

L1l

1

Comparison between ‘Lagcorai Plus’, ‘Glen Mov’ and ‘“Tulameen’

Characteristic  ‘Lagoral Plus’ ‘Glen Moy’ “Tulameen’
Plant Vigorous Medium vigour  Medium
vigour
Spines Present Absent
Fruit Firmer; late harvest Medium firmness;
early harvest
Fruit ripening  Early to Mid-June — Mid-September-  Early to Mid-
time on the and Late-September- Late October June
current season’s Early November
cane
Fruit color Strong Red Deep Yellowish Medium Red
(RHS 39A) Pink (RHS 44D)
Cane color Medium Brown Green/brown
(RHS 165A)
Roots Very strong Medium strong

What 1s claimed 1s:
1. A new and distinct raspberry plant as substantially herein
shown and described.



US PP25,636 P3

Sheet 1 of 3

Jun. 23, 2015

U.S. Patent

e e e e e I.

O o TE I o O o T I T L oL I T o e ax _-.-_-_.-. AR AR ._._H._..“.4“._._“._..“.4“.....“.v“....“.....H.4“...“....“1“&“...“...“4“....“4”&“..........“....“.....H._..H........-:....H#H...H...H...H...H...H...H#H...H..
o ok o N o [ ]
.H;H.rH...H.......r”...H...H.rH...“...H....r.._.__.__.r.._ .r.r.._..__H...H.rH.._.H...H.._.H.rH...”._._"...”.._.H.._.H...H...H.rH#H#H&Htﬂ#ﬂkﬂ#ﬂtﬂtﬂtﬂ#ﬂ........”...”...H....___ L) X __._.4.__..4_.__.-.4._._H.4”.__.”.._.H...”...H.._.H.._.H...H.._.”...H...H.rH...”...”...H...H...”...H...”...H...H...H...” H...”...”...H...H...H...H...H...H...H.....
N S 3 S S L e
A A e e e M) L e a  a a a a a  N a  al)
P e e dp e iy p e e e e iy e e e Vil ae e ke T N T Al N U Sl e e i e e e e e e el e e e
N N L N N N N N N NN A el L N N A N A el N A .
ey e Tae e Yo e Cay Vg Vg Y T T e e e e Ty el ) L e i a0
U i e e e e e e e e ) WA e e e e e i e e e i e e e e i e e e ek
e ir e ey Ty iy e iy e e e e e ey ey N N W L N
L N A A e Ea T a0 L N N N s N a a a al a a al)
P e e e ey Ty iy e e e ke e e iy s e e ) R e e )
L W A A R AR AN N N RO ) lriirilnilrtll_ll"-.nrl._. [ )
el el el e e ) L e A e A A A A A A Lol » " -
I T T o A M AL B N MM D M NN i NN e N
N N A N N )
L e
L N N
L e i a a a a aa al a al
R N g et
L N
CR N el ol e e o e e il s e e
L e
L N N A A S
L i al aaa al a a al sl sl
W e i e e e e e e e e e e e e e e W e e e .
L
L N ]
L N a a  a
e N N N N N N A S
L e sl e s s e e
e i e el e e e e e e e ek e ke
L N
L N e a  a a  N a  a a  a a a a a a)
e e N
. W i e i i e i e i e e e e e i i e Wi e e i e e e e
L N B
e R e e e e e e e e e e e e e e e ke e e e e e !
e e Sl St T g S g i PRt PO o T T L T T R T T R T Tl T Sty i i e i
N o e e W A R A A KA " e Ll el e ke e O N N
e e R N NN R I Ao ad e e e
o F O B B R R L A & o i & o [ ] ar
ara T e e o P
P e e e e e LR N e N e e e a a  aaa a)
N N x| A L N I R N )
n e e e e R A R S e el s s el e s o sl sl sl
N R i A N N N N i A e
PRI I e e e a a a xR )
N N R T A A o e A A AL N R N N ]
[ R S T S P e w u..xllu.. dr b dr de bk e B de Jp o de dp dp de de dr de drdp B dp dp e dp dr dp O dp o dr o dr ar M Jp o dp dr
R A M A A M A A N R N N N e e i a  a a a aa a
oA A A i T A T T
P I I F . PN ] ar [ r A ar
e I I T I I I o L L S e e e o P

L B ke ke R R e e eyl ol ey e e g e by e kel e e b e e i d ke
e N Al N N
Ly A e b e ety U e ey e ey e e g e ey e gy e e
R ke L g e W el e e ke by e i d o d Kk oy dp e ke Ok ke i d
A N e N N e N N
R L T )
A ke e e e e e e b U e el e e d ki ey e e el ke g el
N N A N el
A e e
N N s
T R T T S o o Sy P iy
; ; Lo e e et e o e e e e e e e k)
o & r o A& b koA [ A [ [ r & F o ok o oA N F F o o o k.
...__.;..__ .r.;..r .r.;..r ..........;..l.;..__iii.li.._.._ii P omor oA A ¥ l.l.-.'....l..r .r.:.._....-......r....... .r....r.....r.r.;.r.;..rl........r.r.r.r.l.ri.;..._.;.........r.r.r.r.-..r......_.;..r....._....r....r.....r.r

L] o IrJrIrl -

r

- o e L e e W o T o o A
W dp i JF dr Jr dp Jr Jp Jp Jr i Jdr e dr O Jr Jr dr Jr 0r Or Jr dr Jr B Jr 0r b b O b & & b ko
Pt - Jrodp dp b b b dr j & dr dp b Jr b dr & dp dr Jp dr Je dr B dr & & dr
b d ko by b brmoa b dp o o b b b bk bk b ok I N S Y i e S U T U S S .
m b dr dr b b b b omon bk b &k kb h b b & & a - J b drdp dr b B Jr dr de b b dr b dr @ & & e b & dr & dr & dr
R T A I ] . J b b b b Jrodp dp dp de o b § B J & J b ke b} M b Jr F
4k bk kg kh Lk kb a kb b oakoak i Lo g A e S L U Tl T A S
N ke b ke kb k bbb b b b b B § & Jroak I dr dr dr Jp dp Jr dr dr O Jr Jr Jr o e 0r 0r e Jp O dr e 0 B o
kA ke k hoa o dr b b b bk & & & k - Jd b krde b b & dod o ok Joode b b & P
Ak kb b b b omom b b bbb h b h hoad k k A S L ]
ke bl b m bk k ok ok oa k k k Ak hoa & i dp dp dr R b b B dr Jp dp Je Jr ol b b O bk b b b & &
- J dr dp de dp Jr de b O dr dr Jp Mg Jr O Jr Jr Jp 4 e & b 4 ox

T

dede O b gy b b b b A b b b b bk S L

=
o

WA Ty

r
o
l..f‘.'l.'b..f.r .f.T.I.r .I.T.J..r .f.T'l *.r * [ ] .f.r *.r *.r .f.r *.T*.l{.f.l.r *.r *.r A K & » - » R I I I I

N A A

-
.
[ ]

a g Wb d Wk b drw roaw a Ak A A [] "k ka2 aa PCELL ...................r.t........r.r.-....-.v....._..r.r.r.r.r....-..T.r...k.r.r\.r.._._1..
. b dp e dpodp b § O b o b it b b bk br b & b b b b ox
I o dp b de b drodr dr ok de de de dr de B 0 B &
e dr Jr o Jp Jr b Jr Or O 0 W e o O B b b &
I L S e S e U i )
. J e & J b Jr dr dr Jp o e de f dr de Jr o dr & ar e & 0 0roa
& .-_.-......-...........r.r.r.r.r.._.r.-..r....t.r.r.-.......r.r......_.-...._.....r.__.r.r.__.r.r.r.rn
"u .-_.....-..-..._......._......._......r .r............r.....r............r.....t.._.....-..._. b dr b b de b b M K
. W d iy dp O e b g dp A b e dp o e b b U B b 4 b A Ao
L] .-_.....-..-_.........-.........-1._1....._1._1._1.....r.-..........._1.r.r._1.r..1.r._1.r..1.r.__.__._1._1..1.__..1.__l
"x i I.-.“.-.“.-..H....”....##Ht#?”#”.r”.r”.r&.##.rl?#.rkb b b b b b b bk
.
X LaC R R N S
"y Il....l....-..-..-........-.....-...........r.r..........r.r L b kb ki h kb h kA
"x 4”4“}.”}.”}.“}.”}.”}.”#”&”&”? I odrdp b 4 bk d b b k&
.
» dr i de X ke e b A
r EE O M e
I dp d & dp ke dd kA
a2 b b b & & b h dra m 2 & m 1 T 44{4}.4}.4}.4}.}.}.}.#4#4#4}.}.# )
O I N A A A T O a2 w2 r mr == ErFr EFrCFrFr L B N N N NN
._.I..__l.__..-_.-..-..._..-_...l.-.-..._.l.l!l I...!...I.....-_....-_....-....l.lt...l....l....l.l.l.l .-.I.-_I.-_._..rl-_._...._.._.._.__.._.__.._.._.._._.._.url__.__..-. .-..-..-_l_.-. #4”#“4”4”#“&”4”#”&”#”
EC N N Al W
.__.._...___._._.__..4.___......._-".........-4.................................................... i ik b bk ke de Xk doa
L] Wl e e e e p e e e i de e e e e ae Mk
- e I e N T N PN A T N N T R P R R
x I & & dr & i iy dr i @ dr i ek dr e b e k4 K b ko
dr dp dp dp ey e dp dp e dp dr e dp e e g de A b e e
L] &t de & dp e dede d ke de ke i Bk bk ok k& b Wk ks
i i
T A R x ”....H....H....H....H....H....H.4H....H....H&H...H#H&H-H#Htu#”#”k”#”.r ........H... .....rH.
I L x AL N A LN N AN LN LN M N
x S X dpde d ke d de & & Bk d b & A & &k ke s
e e a0 e dp el dy dp 0 b i de X dr dr i Ak 0 ko
x dp oy dp e dF e e e e e dr e b 0o g dr s
dr r a0 e dp e e e iy i e de de de b de b b g k0 g
| o Al o N il aE aEaE aal a af
N N N A e o o
x ar ded dp el e e de de b e b d e dp ks
dp e 0 dr dp e de a0 X e kb odrdr drodr gk
| dp gy oy o d e e b B 0 X e dr i X b dr s
dr Uy a0 dp db e e ode p iy e de de dp dodpde e d o d de gk
el e e ey e p i el i I e dr dr b i o bk ke
L L N L L N N L L LR L
& & & & & k& Bk & ok g gk d ko
R e H....H....H....H.4H.4H....”....H....H....H....H.4H._..”....“-”...H&H...H...H&Ht”...”..ﬂ..ﬂ...”.
F I 0 a dr e dp dp e dr dr dE d o el dr dr i de o i dp I e @ ke ok ks
o e N e N O e e e
! a a0 U dp kb e b f & O dp b dr b B de de & & Bk dr o d  dr ok dpow . .
W iy e iy e e e iy e 0 ip e e i 0 iy e e e i dr e e e 0 e i
EB O o dp dp e e @ e rodp e e e o dp e e kR e dr dy dp i r e dp dp dp o
e dp e dp p U dr de de o dp Jdp dp Jp dp e dr e dp o dde b @ dr Jr dr ke kb b b dr X X %
F A i i dr by dr g dr Op o dp o d d B X e dp ke o dr i i dp b & K kb b i i a .
Op e e e dr e dp o dp o dp o dp dp iy de dr de e e dp e i dy e e e dp o dp o dr e e h
& ! Aok ke ke Rk Ak RE e X ke kR A AR & bk R b e .
Jr i 0 dr dp e dr o dr dr i dp e dp e dp i dr b oy e dr bk
- Op dp dp e dp e dp e e e d e e b e de B e B d dp e dr e b & e
I adr A dp dp de e ke dr e R dp ok de b d ke de & o d d bk kN kX %%
& e 0 e dp el dp e dr de X e et dr r i dr e e e dr dr i dr ke b o i w
drodr e up Sp @ ol dr d dr o dp e dp o dp o dp drodp e of e dp e dpodr o e de e i drodp
& Bl R R R R R e b ke ke ke ke b i e e e & b i e Je e e
. Jr de drdr dp & dp o dp ke dr e de e drdr dr e @ i ke e i b ke O
- B dr oSy dp e dp e b dp b dp dp de dE o dr e b b o 4 ok & X Xk odr Koo
. e  a
- N kT el Al
. d e e Cdp e e dp dp i dr o dp e e e e e e dp e dp e e e i i e e kb
& e A e e N N e AL NN N D A M N N DL N N
. dr d e dp dp e e i dr g el dp dr r i de o W de dodp o b i g ko
x5 dr dp dp e dr o o dp e dr o e dr e dr dr o drde e i dp dp dr dr B odr b b
. de dr & b g Jpodr o drodr o K & b dr dr dr b e [ ] b i b i i
.”_.__.“.__ ERE NN B N N A N A A "l_”.-.”.-.“l.”}.“i" .-..-.”....“.-.”....”.-.“l.”.-.”.-.“.-..”.-.H.-..-..-.”....}.‘“}.”}.“4“##}.”}.##“”"&.”&.”}.“
ar i e e e e e el e e dp dp e i de e e e iy i dr ke 0 i
x5 dp o d iy e d dr e R d e dp de a0 dr o dp o O e A O & A
N X dr de g ko kB R ko __......__.....4..........................._..._................._..._._-r.,.......q.................................r..............“
. dF dr dp Up ap de dp de dp i dr dp e dp o dpodpdp § A A
& it a0 e dp e dp dy e i g od de dp b ke b ke ks
de iy Cdp iy iy e S ey e e e e
[ dr dp dp e e dp e JF e dr o dp de e r e dp 0 e
LR A o ) ......_......_......_......_......_......_....._......._.-.t........................q................q.qt............“
L N N N N )
drdr de & dr kB Ak d k0 b ke Rk ok dow
W d i Jr d i e iy e ik 0 b e o de i g
dr dp dp ol dp d drdp o e o ko b dr b s
dr iy e de dp dp ke b dr g e ke ke ok ke kNN
L e N W d a0 Xk ek kR a
L O e e
BoX dr dr & Bk & ke bk ko ko ke k ks
dr dr e b i &k o i i Jr de dr i
Ea N o iy e g A hm
ar d o drod ik kb kX
e A h et et
LAl a0 aC Cal Al sl sl o )
- N ) O N e
T & & & & b & dd i & X
W d R i & & & Xk dr i s
dr dr dp dp 0 dr gy dp i dr e e e e dp 0 e
a & dr &k de B i b & & dr dp ok ke dy i a
dr i el i e e dr il i i dp e odr b de AN
e e o N N o
o a & dr dp e dp e dd o de e dp dp dede b A X
Wl de R e iy dr b o b dr b b a
L e e e e N N N
a i & & dr d d o dr d dr dp dp dp o drom
W B el el iy dp i e dp o e dr dr ir i
x5 CC o e N
R I N I ...........................i-..._...............................
R T T e N O N i I I T T T A A A A o i i ot o dp dp oF dp dp O O dp Jroa
s oaow 2k m a aaoaoa Mk B e PN SN
dr @ U O dp e e S e i & e ke ok odr o dr i
EaE O s N dr dp by o s
o ar e dp b de de d i & & & dp dpde dy i
L o ol N e N ar dr i ki s
L e e N e e
Fol N e o NN & & dr oA ks
W iy i dr ol dp i dr i dr e o dp o dr i b & gk
EaE R e N N M ) dp & dp oy i s
a &% dr dp e e de dp e d de dr & dp de dy e d d ko de &
L e AT N MU & dp ki w
L R e e e e ) i b
LR A R ) B EE
' LAl nC ol el ol ol ol ) Ll Ll e
: r“ .rH.rH.r”.r“ - .._.... .r.._..r.....-_.-._-_.....-..__ .-_.....-..._ e e e T T T T .r“ " .-..._......._..4.._.H&H#”#H&H&”#H#HI".—.H&”&.H.—. ...H....H...H...”.-. w
roa a
NN dp o dp e Op e o R e i gk ROR
] i de d ke kB ke & & a & X
RN o o dp by e dp Jr e A dr e Jr oA e dr o dr e dp e o dr }.l..;.l.l.}.-
N ] e e dp o dp dp de dp e e e b drodp ke ik O & LI -
kb hkh hoa " % a2 a2 ko oa - N & dp de Jr b b b O Jpode b dp & b & dr dr i & d ki & i
Jrod dr drodp b b b m b b om droh b b a b a b oa kb oa b hoha s aaaomoa i dr dp 0 dr i ir ir i i o ip & i dp dp i 4
RN IR NS "« P e e e el o o o e e L Tt
AN A A S N NI N DN DL N DA P AL ML
o A g NN N e pE LN NN LA ;g ki X
dr ' h e Sy dp e dr e 0o dr dr dr e Car R
Jrdr de b U b e dp b de b 0 de dp dp dp I i ir ir L
W U e e e e e e R e e dp i iy i i iy ey
drodr dpdp Ae de de b de o de e de o de dedpodp @R i LR N
B % k& bk kol k bk kM Nk ke d o d ded i ok kb ir W ko0 X
. W Cdr Uk e b M e 0 O ke o b b dr e de @k iy L L
Jrobr b dp om b b S Jr b 0 b 0k O b ode b oo dp dp o 4 dr o dp dp Jpodp
W d A dr ok b bk Ak bk kb b kb d b kg & ok & & & & dra
L Nl e i o d & d d
B drodp A A dedp O dr de de O Oe dr o dp b 0p Op 0 B ode & A L
Jrode Jr o drodr o de b odp ko b b kb b b d b d o e i I}.Il II.I‘
[ e o o & i i A i LI N N N NN N N L AL L LA ] » "
B & & & & & & & i & Jr o drodr & 4 b & O & % & O & b odr & & o & & & & i
I-.-..-.l..........-...r.__.rt.r.r.r.r.r.....r.-...r.....-..........}..........-.. & & ]
o o & b o 4 b s s s s S NS S dd o N i L
i & dr Jr odr b s & b b W Wb h S oS S b 0 W 0 o drodr dodr e b o0
N N i e o al ir
Wy U i e e e W e el e O S e N e 0 e e el i i
dr dr Mr Jr b b & & b b B ok b b b bk & & b b J o dr I o ki
) ik dr Jr Jr dr b 4 & b k b b ek & Jo Je Je Jp dr br dr o b B X ip Jr ir

¥
¥
L
L}
b
.
"
]
-
L]
¥
L
L4
L}
"
"
r
L
L4
¥
"
L4
L}
.
X
]
"
"
]
L
"
]
T
»

l'.T'.T.r.r - .r.'.r.rl .:.‘.T.T.I.T.'.r.'.r.r.r .1.-.— .r.rl.r.'.'.l.'.r.r.l .r.'.T.r.r l.'.r & & E l..T.rl.'.r.rl.r.r.r.r.r.l.'.r.'b-.r.r.r.'.'.f'.l..'.' .r.r.".'.f.l..'b.b-.l.l..f.l..'l-.l.b..f.l.

rl......;..r > .r...r.;.r ar .r........r.-_l..r.;..r h Ak .r.;.__ .._.;..__ P x - . - I....}..r L ko2 sk axd ko A A .__...r > .r....r.;..-.. ............;.#i}.lk}.##k##}.k#k##}.}.l.}.##}. e
Jrod dp Jdr A Jr Jr O Jr Jr oo Jr b Jr ko Jr Jr Jr b & o M &k Jroa r M dr Jr O U & S & & Jr dr Jr & U Jr Or U Jr Or Jp Jp Or dp o Jr Jdp Jp dp Jdp dp dp dp i dp dp dp -
Wl brdp e dp b b b deodpdr e b b d k Mk dd ko ) dr b b Jp & b bk kb b oar b de d de b b de o dr dr dp de dp dr dp de Jr o dr dr b dr
Pt A T N R I NN e I A N e IO Y e T e e e N e A N N M T NN M
Sy dr ar oy o dp e Ay b e b e b b g oA deoa ) B & b d d d b d dr de de e e dp dr & dedp U e dr e e dr e e e e e b e =

[ S N a . " on
I T T e
.

o drode dr dp e Jp o dp e Jr o dr e de B de dr ) B de b e b o de de b b b b b b b ok &

-
I
L
n
»
L]
)
ar
X
¥
L]
L
]
r
L
'
"
ar
'
i
Ly
r
4
i
IS
i
r
)
r

| ]
L
»
b
"
L}
L}
L
)
¥
L
"
b
L]
L]
b
"
X
L}
"
"
X
L
L}
X
3
it
L}

)

S SN

L N N N N N N
- b b b b b s N o A r L] L
e i aruaea a  a

.T .T
NN R AN RN N NN NN PN RN
A
i T L L N T
....r.._...........

ir
i

Bl it i b b d i b ok b b b dr kb ow A A drode e dr bk dr b e A i Ay [

B I & ok b d ko ok de b b b dr A b b A g dpde de de b dp de dr dr dr dp de 0 dr i dp e de ol I
"+

*

)

'y

H
L]
L]
L
i
i
¥
r
r
L
r
r
L
r
"
L
r
r
"
i
i
L
r
r
L
r
L
ar
r
i
¥
i
r
¥
i

L
ki
ar

L Nl
)

-
L]
x
o

ENE )
¥

x

¥

X bk & Kk E

¥
)
W
¥

LAl
Xk X N K

H. l..-..-..............r.....__.r.r.r.....r.._.._..r.r.._.r.r....r...r.r.r.r.r.__.r.r.r.r.....r.....r........
[ W o o dr dr dr Jr Jp dp dp e Jr Jr dr dr ) dr dp Jr dr W & & e Jr dr Jr de dr O dr Jr dr e dr B @ dr dp dr Jp dp Jp e O 0 dr i

X

¥
JrJr:vrq-
LG N D ST NN
i

r

.
.
]
.
.
]
"
L}
L]
L
L4
L}
"
L4
]
L
L4

X
"
X
X
F)
X
X
"
L}
L}
L
L}
L}
L
L4
L}
"
L}
L}
"
L]
X
L
L}
L}
L
X
L}
X
L4
X
L
FY
¥
)
X
L}
'
)
F
¥

]
4llr
r
]
r
r
r
r
r
o
r
F
r
r
J‘_lr
Y
o
Y
¥
“
*y
™
)
*b
¥
:..
¥
"y
"
o
o
-
*b
‘.h
¥
:..
W
]
x
"y
*r
Fy
"r
"y
Ty
¥
*:
¥
»
o
R
K
o
Y
T
X X X
s
¥ koK
¥
EE
X
Fy
L N

m s s a h h oa a s omh ko d d ko bk bk bk dd dooh dh § ooy § dp kb d b dod o ddpomd dd jr & i i
L a2 bk b s oa bk kb h ok b b S dpodpde b dr b dd b b bk a ko b bbb odh j bk X Ao dodod
s m o b oa s s s d ke hdod b h b bk kbbb h E Ak &k doh b ok od odod oA PR N

Moror Frr e e e rF r Fororor PR i r PR R R FOFF

A R R

L}
)
&
&
F)
F)
X
F)
F
*
L
L}
X
F)

o
*x

i

i

i

A i dr de de dr e e de dr 0 B0 dp b i dp
F r rr F F oo

Ll
-
"



US PP25,636 P3

l':#:lr:lr:'r:lr
PO

na
A

Al
)

#.

»

Sheet 2 of 3

L

| HHHHHHHHHHHI
l"ﬂ#ﬂl!lﬂ HI

D NN )

e T
W e

-
W

»

Jun. 23, 2015

L[]

Fk kK k'l
Al
i
MM

1]
kX
»

F ]

.

F &
o
=

: :1-"4-:
" *
wong

FY
o

1
-
L)

U.S. Patent

PR M AW,

L L

X /
L
& b d A
LIt
I,
i

ur
I‘

o

E
EY

]
FF!‘HF!HH.F!

»

. o
HHHH!HHHH
|

FY

FY

Il!!:l!!il! |

o
mataty
|| Ix?d"?'!"?l H.HHH |




US PP25,636 P3

Sheet 3 of 3

Jun. 23, 2015

_
+'n
X &

U.S. Patent

T PR T
* - . . .
A . T T
o .
[ . .
P .
NI .
. ; [}
i ; . ta
B M PR ' o
N I )
Do r w r x w a x w aww PR o A i
St R R . . e o
e Lt - e T
Ce e el . . . ' e e T T e T Pl NN
. o .__.._. o S ' IR .r.._......._..__.._..r.._......._......r.r.rt.._.r I:..1 .r....-..-.._.._-_._...-_......_.
R i ) SRR ' Lo LA AR .r.r.-...-..-_.-.......-.l......-. .
. . LT T o i e
R R ST .....-..r.-.....l.-......-...-......-...r.r.r....
P T T T T T T T, o W WA b o
. T . . P A N 'y
. S St N MMM N AL NN X
- - - - F L
' ! . o et B I el N
e e e e e T T T ...l...._-..r.tti......l_-...........ililil. o ir ip i
. . . P " P e i,
. ST T T T T, N N a a o al at a al aat m aa a  y
R LT P .ot . . . r _
e e : ..xHx“ann H...”.._”knknbnb.__r...k“.__.HrH.._.“.__.”kHk”...Hruk“...u...u...“...u.-ﬂ;”...”k”- .__.“ o
. . : X N A A R g e N A
. . . A, i e e e e e A e e T I
B A L R e e W s W
. . . X A N T el e aE x My
. Tl e e e Ta e T e e T e T e R e R
C X N N N  al a al al  E aa N w! "
S - Pt e e e e i
. . L A r & r
. oy e, tn._._ Hnn .___H.f.__.”
PR PR . F ]
A L, A AN
. NN oh
. w e o

L

Va " aa
ook m o -y
- - & & _J i N & F N
...:.i.......i}.i dr I'll“ﬂ IIHI“I"I I}.i}.i
] X X o, KR |
M ERERNZERMNMN kXX REEN ||
FEA A AN A IHIIIIIII LI & &

I"I"I"I"I"I"I"I"IH I”.-.Hl.}..-.l.}.....l..-..-.}. LN
IIHHIIHII I.-..._.._..

HH!FHHIIHHHHHI
E

A A AR XX X
o e A

L ]

'i L ]

A E XX XL X NNEN
HIIHHHHHIHIIH
xEXREXXEXERINELRE

] KX XTRMXKEXK
x E Hxﬂllllllllxlll

|

il |

T
b |

X
o
1)

o .

[ P L N N
dr & dp o dr ke B

Ill l.-.l._...rli E_X_IK o,

Hﬂllﬂﬂﬂﬂlﬂlﬂlﬂﬂr.ﬂﬂﬂllll A RN N

lﬂlﬂ"ﬂl"l“ﬂ”ﬂ”ﬂ“ﬂ"l"ﬂﬂ X "l“ﬂ”ﬂ“ﬂ".- ”H”ﬂ”ﬂ“l"ﬂ”ﬂ”!”!ﬂ. - f1 f.-..-. lﬂﬂ“ﬂ u_x H!
ol "y -
e AR A i Mo,

T T T
xR KX X L XX B A XA K E XX N xR E XK RN XX NN ET N
o,

. . .r»
n"u"n“n..# .4.4H.4.___v.x“ “ "n”r.”r.wr.”r.Hr.Ha“au.._.x”r.HuHnHa“H“n”x“nnn"a"annnnnx“nnnnn ”. e

X LM R A A A A AR E A A A AR EE XN
R i I i i
w L M T A A A e e R
e A A
.xnnnnnaaanananan T l"n“x”nmx“x”x”xna“xmx“xnnrxr.. N
e R P oo g o e B M P

L e
e

x X 3 J
E X MR X R K XX A K JE R A M NN
EXREESEER SN A s ]
lllll N lllll HH x_x L

i
g g,

X
I3

)
&

i i
JH...”..__H.._

- .........r....t.....r
>y ER AR R RN s

“I o |
) "

M, ,
X, J ] e
A ] XX AN ERE
oA R A X AEREMNXNNESNMNN ERXERELXREXRENSHN o
3 X A A JE N A M N M N N N M N EEREERNERX X L * LA N . oA
- HHHI IIIHI e " HIlHlﬂﬂﬂﬂﬂ!ﬂ!!!ﬁlﬂ!ﬂ.ﬂﬂlll L X Hﬂl B XX K ! IIH ] b.?b.b.l.}.l.ib.}.b..—..b.....b.#i II A
L n_X xor x mox o ox o x Bl ] i - 4 dr dp de dp M dp N A A
. M X EEER X X x. A E X R NN N K NN NN NN A bk b odp g A dr e & W dr i
ll'l.-.-l.?.?b..-.l.l. * KA RKEREREREXRKE X KX K X X E B ilb.l.kbkb.b\lbbl.?l..rbkl..-.l.#kl.
i L] .r-ii.__i.l.........rl..-.l......#l.l.#l.}.l.l.l.?l.b.#l.‘}.l.}.l.l.}.#.—..i.r A HHHHH .HHH i . IHHHIHHHH HHHHFHPHFHFH 'Il}..r.-..l.}..-...........__.....r.-......}.}..ri.__ .r.r.r.r.r.r........}.l. l.}..r.rl..r.-..h.liI E.........r
L] noa i e A i e e e e o b b i N, A KN A X RN E AN EXXELNNENXEN L L N L N N L
- ar e de de dr de dp U dp o A Al ] L A g g Jr X o A A b A R [
1. a g b b K odr b odr o dr J o dr ok i i M mu. s A N XN N IHHHHHHIHHIIHHHH L ] i i i
LR I P R L L L L L L R M A AKX K EREERRKIRKSXSINS A N i ] i i
s ocom om o Jdp dp A dr oy A dr e dp o dp e e i A M, HE NN NN AN x B XN M N RN N M N * o e W
nom e g g g g b e e b e R Jr i ko) EL N ] EEERXEX X NXXEX NN XN B
mode A o A & A e o i o o e o i & o R o EREREX XN X i KK K EEX A A KK E N K XN
- 4 dp de dp Ar dp e Or o dr o dp dr i 4 a LI [ M XX e ] e_Ir R E A
.r.r.:..rb..r.'..:.l..riil.b.}.il.}..riﬂiﬂ - XA XERZENRIRHR HHHHII IHHHHHHHHHIHHHH
o8 a Nk drodp ko i i g dr dp o & b M K KA XX EREKEX A XX RKERERLERERRESNMMXEAMNSRN M N
A A e de dp e A dp e e W i e e A LA iy XXX X X X XX EEXXERXXE B XX XXX M X
.i.__.__.r.r.r.r....j.i.}.i.-..j.....}......__l'j.j.l H!HHHlHl&.ﬂ!II%HIIHHIIIHEIHHHHHIF
noh kA i i g R o o o & b R HHHHH.IH ] lﬂﬂll!lﬂﬂl XX XX N X N
a ek S dp e S 0 o dr dp dr g e b i i C N N N X REX XXX XRENRDNXZIEDZXNIE I m_N X
b?kb#}.b‘####}#}.}.}.ﬁ”" M HHHHHHHHHHHHHHHHHIHHII EX X HHHHH
o b a A g de o R i o » & L N MM XEKEERLNRKEHRTIHNES . s
boa O dp dp dr dp o e o Eol i HHIIH“W-F.HIHHHHHHHHH XA NN
a d g e b S i brodr o K & b i » 5 N L N N NN xx N X REXEXX X K N L
de A dp dr e dp b dr dr dp dr o & i e e L L] EE XM XXX X L KM ER Y A E N XX X
o e A O dp e e e i e o b 0 g & ir B PN I M M A A A M A A AN XX N MM A_JEFE RN NN
.r.;..t.r.:.-ll.l.l.l.l..-.l.l.bli L] IIIHHHHHIHHHH L W R R MK NN N K AN KN
oo e e de dp g dr dp dr e e o b o b o L g A A XA XX E X NN N L Y L o N
4 dr A dr e o dr o o o o & b 0 A L A A i oM N A E i A K KX
.__.__....i}.}..-..}......-...........r.r...."' & ir L N HHIIHHHHH}E A
& A dp & Jrodr e i dp o dr dp Jrodr A L ] L] L A XN XK KX i L
4 & & 4o Jr g A o dr X i L ) ] i | [ AL e AR A AL AN MR K M KK N L i ] E i
b dr & g dr e de & e dr dr b i A B | oA M N N NN NN o N M E N R E NN N MNEMNAE
b.l.l.l..rl..!l.l.l.l.b i N oA A MO KN MK MM .

W dp iy dy e R dr iy e ol A

&
Y
"

~ e dr e M dr b dr e b ..1.__ “v_.u...!.x.v_.!.v_.v”.r..u_.____” k L
TR s o
.-.....r.....;..-...;.....l......._.-..l....l.l}.....}......__.rh.r....-_l..-. y 3 5 HHHHFHMHH!I.H lll || IIIIIHIII Illllﬂllllllllll i HI 3
#k###k}.b.#l‘}.#l.l.}.#}.#.rb.__.__ii.l.j.l ; d H.H Hﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂl Il I- ] -lIIllﬂﬂﬂlﬂlllﬂﬂﬂlﬂﬂﬂlllﬂlﬂ lﬁ ] Hﬂ i
e dr dp o dr e & o dp dp b b Ko dr @ a_x HHHHHHHIIIIIHIIHIHIIHHHHHHHII E_X -
|}.b.}..t.-...- Ii}.l.l.l.}.b.l..r.r?.rk.__.r T aua® ; “v. HH!HHEHHHHHHII lIHIlIlIIIHHHHHIlllﬂﬂﬂﬂﬂﬂ#ﬂ#ﬂlﬂﬂﬂlﬂllﬂl IIHHHFIPE x -
s dr b i b b o & o oM A M E R R RERRERERSMNESXNNERESMN N XN NEENEREREREYANLR L X
Jrodp B F O O e 4 o b B E Y AR A A XX EAREENREERSXEX XXX XL NA XXX RERERETEELENX M -
..........l.l}.l.}.l.}.}.}.l......r.....r.r.._.__.-.. o .HMHH o HH!HunHHHlIIIlHlIIHH.HHHunHHHlHunHHHH.Hun.Hjﬁﬂﬂﬂﬁjﬁﬂ!ﬂﬁlﬂﬂﬂlﬂlﬂlﬂlﬂl y L
i iy T P P, ! Mo, lxnxxnnan:nn.xnr.rxjxnﬂxnxx .r.:mHu_”r.Pr.:.xxxu_mnrxumxnﬂxannnnnxﬂnnn

....-........t........-..._......r.r.r.__.._ I v.!#!ﬂ!ﬂ AN M M N N

S A N, A A

1..................1..1.....-..........1..-.......1..1._1.-_' Hu..v..ﬂv

e b el e b dy AN

Ny
T

TEE R
P

»

»

I

»
oA A A
|

L ]
»

i

A
. k.__.n.-_.-. i
[

[
)
L)
i

o

L]

M A A M
AT T

»'%

F R e N
E 3l
»
)

&
A

L]

»
[

»
|

‘x
)
X X X K B
X
»

'
"

BN N R )
) ....__.r.._....k.r.r...t...&..r.q......&_.r.q-._.__._-r-_.._ |
N N N e

a a & Ui b e de o b o R A y L L B I KX by
; ; e Innnxnxx.xrr o

Pl N )
P o dr i L X 1
' AT e m X .........r .............._..-..-.....j..-..-.l.l u..u..u..u..r.u.. | | lll '.-_.-. !H.HHHHIHHJHP
1 N N L O O E i iy | |
EEENE NN N I L i Hllﬂ
r e N ) x "
m a2 a kbbb h kb bodrodrodrodr & MM R R
r dr dr br b dr O e Jpodp dr o i k& E i
ERE N I R e e e N N £ M
r & b b b A b b odrodrodr bbb AN
a a M b b dr b b b oir & & -
' ma & kA MU U U drode Bk &R x X X
n kb & &k U b drodrodroirir o F ]
' T N I N DL A N M N
1 & b b S b b Jdrodp e dpodr i O @ ¥ o
nom omoa M b b b e dpodp e b o A - o i
il 2 & & b & kb I Jp M U odp i i o o
a2 a a a R N i d kO i dr k& A
' EOE T T I T O O e N e ) iy
P11 = omowm 1.nnin.__.__nni.__.__.r.................r.r.............._......-..-.._.......-..-..-_.-. .FHHH
e ee A a N aa kae ki X

RTINS S S AC ML A A0




	Front Page
	Specification
	Claims
	Drawings

