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Latin name of the genus and species of the plant claimed:
Rubus idaeus L.
Variety denomination: ‘PACIFIC GEMA’.

BACKGROUND AND SUMMARY 5

The new primocane-fruiting raspberry cultivar designated
‘Pacific Gema’ 1s shown herein. Botanically known as Rubus
idaeus L., ‘Pacific Gema’ 1s a primocane-fruiting raspberry
resulting from a hand-pollinated cross of female parent
‘Pacific Deluxe’ (U.S. Plant Pat. No. 21,074), a previous
release from the same program, and the unpatented male
parent ‘414a’. Pollination occurred in April 2008 and seeds
from this controlled cross were subsequently harvested,
cleaned, germinated, and field-established as seedlings 1n
spring 2009 in Santa Cruz County, Calif.

‘Pacific Gema’ was first 1dentified 1n the aforementioned
seedling field mm May 2010 in Watsonville, Calif. Thas
variety was first propagated asexually by crown division in
autumn 2010 1n Watsonville, Calif. USA. The crown on the
original plant was dug and parted into basal cane pieces
(approximately 15 cm long) with root attached and replanted
into a selection plot elsewhere on the farm, resulting 1n a
3-fold increase 1n plant material. Harvest and postharvest
data were collected from this larger plot of ‘Pacific Gema’
throughout 2011,

In January 2012, two actively growing etiolated shoots
that were forced from roots in a greenhouse were sent to
Lafayette, Oreg., USA, where vegetative material was
explanted and established in vitro for micropropagation.
Subsequent asexual propagation was done on-site in Wat-
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sonville, Calif. and, along with tissue-cultured plantlets,
‘Pacific Gema’ was evaluated extensively over the next
several years for performance and genetic stability.

The present cultivar, ‘Pacific Gema’ offers many advan-

tages over the existing, patented cultivar and maternal
parent, ‘Pacific Deluxe’ (U.S. Plant Pat. No. 21,074) 1n that

the root and subsequent cane vigor i1s significantly greater,
floricane budbreak 1s more uniform, average fruit size is

[

larger and more conic 1n shape. The increased vigor oflers
advantages 1n propagation, particularly 1n a nursery setting
where roots are produced for sale to commercial growers.
The improved floricane budbreak provides growers with a
more reliable spring crop. The larger berries help growers fill
baskets more quickly, leading to increased harvest efli-
ci1ency.

A second example of an existing, patented cultivar 1s
‘Pacific Majesty’, U.S. Plant Pat. No. 23,593, another pre-
vious release from the same program. The present cultivar,
‘Pacific Gema’ has superior flavor/aroma and higher field
tolerance of Raspberry Bushy Dwart Virus (RBDV) com-
pared with ‘Pacific Majesty’.

A third example of an existing, patented cultivar 1is
‘Rafzaqu’, U.S. Plant Pat. No. 19,512 (aka Himbo Top®).
The present cultivar, ‘Pacific Gema’ has firmer fruit and
more berries per intlorescense compared with ‘Rafzaqu’,
though both are of similar height.

Thus, these characteristics help define ‘Pacific Gema’ as
a new and distinct cultivar of primocane-fruiting raspberry.
‘Pacific Gema’ may be recognized by 1ts high vigor, uniform
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tfloricane budbreak, tall canes which are architecturally laden
with conic berries and which consistently taste sweet and
have a glossy appearance

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

FIG. 1 1s a photograph showing the canopy of the Rasp-
berry cultivar ‘Pacific Gema’.

FI1G. 2 1s a further photograph showing the canopy of the
Raspberry cultivar ‘Pacific Gema’.

FIG. 3 1s a close-up photograph showing ripe and unripe
fruit and leaf detail on laterals of the Raspberry cultivar
‘Pacific Gema’.

FI1G. 4 1s a further close-up photograph showing ripe and
unripe fruit and leaf detail of the Raspberry cultivar ‘Pacific
Gema’.

FIG. 5 1s a photograph showing the lightly pigmented
spines that are typical of the raspberry cultivar ‘Pacific
Gema’.

DETAILED DESCRIPTION

Note: statements of characteristics herein represent exem-
plary observations of the cultivar herein and will vary
depending on time of year, location, annual weather, etc.
Cultivar name: ‘Pacific Gema’.

Classification:

Family.—Rosaceae.

Botanical name.—Rubus idaeus L.

Common name.—Raspberry.

Parentage:

Female pavent—°Pacific Deluxe’.

Male pavent—°414a’. In contrast to the unpatented
male parent ‘414a’, the present invention 1s signifi-
cantly larger in fruit size, greater in vigor and has
reduced pubescence on the drupelets, resulting 1n a

glossier appearance in fruits of ‘Pacific Gema’.
‘Pacific Gema’ was first identified 1n a field with
other seedlings in May 2010 at Watsonville, Calif.
USA. The field had been planted in 2009 among
other seedlings generated from hand-pollinated
crosses performed 1n 2008. ‘Pacific Gema’ was first
propagated asexually by crown division in August
2010 1n Watsonville, Calif. USA. The crown on the
original plant was dug and parted into basal cane
pieces (approximately 15 cm long) with root
attached and replanted 1nto a selection plot elsewhere
on the farm, resulting 1n a 3-fold increase. In Sep-
tember 2011, two actively growing primocanes were
dug (with root attached) and shipped to Lafayette,
Oreg. USA, where vegetative material was explanted
and established 1n vitro for micropropagation.
Growing location for the observations herein: Watsonville,
Calif. USA.
Time of year (season): Early and late summer for floricanes
and primocanes, respectively.
Age of plants used for this discussion: Crown age of about
4.5 years and a cane age of about 4-8 months.
Age of plants used for the photographs in the figures: Crown
age of about 4.5 years and a cane age of about 8 months.
Type of greenhouse covering or growing structure, or field:
High tunnel over field.
Light: Natural.
References to color refer to the The Royal Horticultural
Society Colour Chart—Fifth Edition (“R.H.S.”).
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Observations for floricanes herein were made 1n June 2013.
Observations for primocanes herein were made in August

2013.
Plant:

Form/shape.—Vase.

Growth habit.—FErect.

Height.—1.2 m as measured from base.

Spread.—0.6 m as measured from terminal leatlet tip to
terminal leaflet tip.

Propagation methods.—Division.

Time to initiate and develop roots.—24 days.

Root description.—Fibrous.

Primocanes:

Cane diameter.—Base: 1.15 cmlIMiddle: 1.0 cmlTip:
0.3 cm.

Cane length—2.1 m.

Number of node per cane.—40-43.

Internode length.—Base: 2.25-4 cm|Middle: 1.75-4
cmlTip: 1.5-1.75 cm.

Number of canes/hill —5-7.

Cane color—Undertone: RHS 145B. Overtone: RHS
186A.

Spines.—Present.  Spine  density:  Base:  3-7/
cm’IMiddle: 2-3/cm”ITip: 1/cm®. Spine shape:
Acute. Spine length: 0.1 cm. Spine width: 0.01 cm.

Spine apex descriptor: Acute. Spine color: RHS
186B.
Vegetative bud shape.—Acute.

Vegetative bud length.—0.55 cm.
Vegetative bud diameter (base)—0.3 cm.
Vegetative bud diameter (tip).—0.1 cm.

Vegetative bud color—RHS 166A.

Reproductive bud shape (base/tip).—Truncate/acumi-
nate.

Reproductive bud length.—1.3 cm.

Reproductive bud diameter (base)—0.89 cm.

Reproductive bud diameter (tip).—0.09 cm.

Reproductive bud color—RHS 144A.

Reproductive bud texture.—Pubescent.

Floricanes:

Cane diameter.—Base: 1.5 cm|Middle: 1.2 cmlTip: 1.1
CIm.

Cane length.—1.1-1.2 m.

Number of nodes per cane.—13-16. Internode Length:

11.4 cm|17.1 cm|13.9 cm.

Cane color.—Lower Cane: RHS 199D. Upper Cane:
RHS 165B.

Spines.—Present.  Spine  density:  Base:  3-7/
cm?IMiddle: 2-3/cm?|Tip: 1/cm®. Spine shape:
Acute. Spine length: 0.1 cm. Spine width: 0.1 cm.
Spine apex descriptor: Acute. Spine color: RHS
186B.

Vegetative bud shape.—Acute.

Vegetative bud length.—0.55 cm.

Vegetative bud diameter (base)—0.3 cm.

Vegetative bud diameter (tip).—0.1 cm.

Vegetative bud color—RHS 166A.

Reproductive bud shape (base/tip).— Truncate/acumi-
nate.

Reproductive bud length.—1.3 cm.

Reproductive bud diameter (base).—0.89 cm.

Reproductive bud diameter (tip)—0.09 cm.

Reproductive bud color.—RHS 144A.

Reproductive bud texture.—Pubescent.
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Winter hardiness —Unknown outside of USDA Hardi-
ness Zone 9b (Watsonville, Calif.). This cultivar is
best adapted to the mild coastal conditions of Cali-
fornia.

Drought/heat tolerance.—I1eaf tips of ‘Pacific Gema’
will characteristically burn under high temperature
conditions. Pollen viability and fruit quality of rasp-
berry generally begins to decline above 30° C. Thus
1s consistent with observations of ‘Pacific Gema’.
Raspberries are generally not drought tolerant, and
‘Pacific Gema’ has not been tested in unirrigated
plots.

[ eaves:

Complete leaf—Length: 12.1-18.4 cm. Width: 7.6-
11.4 cm. Number of leatlets: 3-5.

lerminal leaflet.—Size: Length (cm): 12.1 cm. Width
(cm): 10.2 cm. Length/Width ratio: 1.2. Leaf shape
of apex: Acuminate. Leal shape of base: Cordate.
Leal margin: Doubly Serrate. Leaf texture: Moderate
Interveinal Puckering. Number of serrations per leat:
08 -129. Leat shape of serrations: Flexuous-Flexu-
ous. Leal color: Upper Surface: RHS 136A. Lower
Surface: RHS 136D. Leal venation pattern: Reticu-

late. Leal venation color: Upper surface: RHS 144A.

Lower surface: RHS 145C. Leaf pubescence density:

None. Color of leaf pubescence: N/A. Shape of leal
in cross-section: Simple Cordate. Number of leatlets/
leat: Primocane: 3. Floricane: 3-5. Interveinal blis-
tering within leat: Moderate. Leat glossiness: Low.

Primocane leaves.—Petiole length: 6.0 cm. Petiole

diameter: 0.2 cm. Petiole Color: Upper: RHS 143C.
Lower: RHS N144C. Rachis length: 3.3 cm. Stipule
length: 0.7 cm. Stipules per leaf: 2. Stipule Width:
0.1 cm. Stipule Color: RHS N144D. Color: Upper
Surface: RHS 136A. Lower Surface: RHS 136D.

lerminal leaflet—Length: 12.1 cm. Width: 8.9 cm.
Rachis length: 3.3 cm.

Distal lateral leaflet.—Not Present. Length: N/A.
Width: N/A. Petiolule length: N/A.

Basal lateral leaflet —Length: 9.5 cm. Width: 6.4 cm.
Petiolule length: 0.1 cm.

Floricane leaves—Petiole length: 5.4 cm. Stipule
length: 0.7 cm. Stipules per leaf: 2. Stipule Width:
0.1 cm. Stipule Color: RHS N144D. Color Upper
surface: RHS 137A. Lower surface: RHS 191B.

lerminal leaflet.—Length: 9.5 c¢cm. Width: 7.0 cm.
Rachis length: 1.6 cm. Distal lateral leatlet: Not
Present. Length: N/A. Width: N/A.

Petiolule—ILength: N/A. Diameter: N/A. Color: N/A.

Basal lateral leaflet —Length: 6.4 cm. Width: 4.4 cm.

Petiolule—ILength: 0.1 cm. Diameter: 0.1 cm. Color:
Upper: RHS 143C. Lower: N144C.

Flowers:
Time of flowering (50% of plants at first flower).—IJune
20 on primocanes, April 2 on floricanes.
Flower size—Length: 0.6 cm. Diameter: 0.9 cm.
Fragrance.—None.
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Peduncle.—Length: 0.6 cm. Diameter: 0.05 cm. Color:
RHS 138B. Pubescence: Present. Texture: Smooth.

Perianth—Flowering trusses shape: Truncate.
Petals.—Color (upper and lower): RHS 1355C. Number

per flower: 5. Shape: Oblanceolate. Length: 0.6 cm.
Width: 0.2 cm. Apex descriptor: Obtuse. Base

Descriptor: Truncate. Margin descriptor: Smooth
with some undulations. Texture: Smooth with visible

striations.
Sepals.—Quantity: 5. Length: 1.1 cm. Width: Base: 0.4

cmIMid: 0.2 cmlTip: 0.01 cm. Color: RHS 139C.
Apex descriptor: Acute. Margin descriptor: Smooth.
Texture: Pubescent.

Pedicel —Color: RHS 144A. Length: 2.8 cm. Diam-
cter: 0.1 cm.

Reproductive organs: Seli-fertile: yes.

Male —Stamen Number: 98. Filament: Length: 0.2 cm.
Diameter: 0.01 cm. Color: RHS 157C. Anther:
Length: 0.07 cm. Diameter: 0.05 cm. Color: RHS
162D. Pollen: Color: RHS 162D. Amount: Heavy.

Female—Style: Length: 0.1 cm. Diameter: 0.01 cm.
Color: RHS 157D. Stigma: Length: 0.01 cm. Diam-
eter: 0.01 cm. Color: RHS 157D. Ovary: Length: 0.1
cm. Diameter: 0.071 cm. Color: N144D.

Fruat:

Predominant shape—Conical.

Weight (g)—4.5 g.

Length.—2.5 cm.

Width.—1.5 cm.

Length/width vatio.—1.7.

Receptacle—Length: 1.8 cm. Diameter: Base: 0.6
cmIMid: 0.3 cmlTip: 0.05 cm. Color: RHS 9D.
Drupelet—Length: 0.4 cm. Diameter: 0.2 cm. Num-

ber: 103. Weight: 0.2 g.

Fruit color—External: RHS 46A. Internal: RHS 185B.

Firmness of skin.—Moderately firm.

Firmness of flesh.—Moderately firm.

Hollow center.—Present.

Number of fruit per node.—2-4.

Time of ripening (50% of plants with first fruit)—IJuly
28 on primocanes 1n a lirst-year planting. May 25 on
floricanes.

Time of fruiting.—Late spring on tloricanes, late sum-
mer and early autumn on primocanes.

Tvpe of bearing.—Remontant.

Fruit yield—24,244 1b/a/cycle.

Average brix.—9.44.

Typical market use: Fresh.

Keeping quality: Excellent.

Shipping quality: Very good.

Pest and disease resistance: Plants of ‘Pacific Gema’ have
exhibited high field tolerance to Phytophthora rubi,
Phragmidium rubi-idaei, and field tolerance to Raspberly
Bushy Dwart Virus (RBDV).

What 1s claimed 1s:
1. A new and distinct cultivar of Raspberry plant named

‘Pacific Gema’ as described and shown herein.

¥ o # ¥ ¥



L Hd1DiA

I"HF!HHI

F |
x?d
]
Al
|
Al
A
M
A
>,

o
E
A
|
Y ]
£

FY
.
Al
H

.
- k. !”v“ o

A NN xr.x.. ;
TR
A o nu“xn Pt nxx”
A LT
ettt s o !
”vuﬂxﬂlllllllllﬂﬂﬂﬂﬂﬂl Hﬂﬂﬂﬂlﬂﬂﬂﬂﬁﬂ!ﬂ!ﬂ!ﬂv L
X, .HHHHIHHHH!RHHHIIII ERENENREENFN IIHHH!HHHHHHHHHHH
o xv.Hv.v_v_un.H“H“H“ Iﬂlﬂllﬂllﬁ Hl"l“ﬂ"ﬂ”!”!!!”!”ﬂ”ﬂ”! h

; | x nnxnxnxﬂﬁxnnmxmnnn”v

|
o
X
AN
x
i
x
]
*
o)
!

A
i
Eol

o

M

E
E |
e
‘2

|
||
A
Ix?d
]
1)
E |
F

i
R

F
A

H
UH

:’: ?l-l AN
M
A
A
|| |
| Ml
Ml
|

il!!!llul!

-!?!

™ [

.!?l?l?d

-

L I i I ]

US PP28.,080 P3

]
FEE N
PHHH!F?‘F*

HhH!H

._
l.ll"ﬂ.ﬂﬂl- | |
e

ot
ol i i

E
E ;
l""u_.“ H HH___. .Hxv”xu.nxx”ﬂv.v
E_x i T
A x o e a  a
MR NN N
gl o P PR R R

E |
FY

Sheet 1 of 5

] >,

v_”x”n”xm .HxHI

A A A e

X AN N N R R )
AR EERERE XXX
R R R X X

L ]
Bk & & & B
o
e o e e N AE A N
& b dr b bk kowor bk
Ll '
* F & & r r r . 1
' .

Jun. 6, 2017

sl
e
L ]
-

. .r.....r.-..r.r.....-_

LR X n

A
:‘!FF!?H
WM

]

a r
F i oa
r ks s kN k ok

Ak Mk KA

r bk r 2 a

)
e

> e b b odp & N
St M At W
l1.""‘ ‘*‘.‘.—_l

U.S. Patent



1014

HPHIIIHHHFH”F.

US PP28,080 P3

u.. u....__u..
L
A
M

P
]

.H .HPHJHJHPH.JHH.HPHJHFHPHF ~,

y P k . gl A A LA xrrnrrar&n %
k P k LA, ! k k . k k | K. L

»

EY
-
.

:-:":I:x
ol
EY)
i)
|
M
X

HHH.HH_HH“HJHH_HHHF ok

‘e
.
W

i
.

NN
P P P
x
*

Ml
H
M
Y
o
o
»

XM X

!
o
]

»

R P B i e
..Hr.xxrnxr.axxr.rau N R b ) O T
X

~ qu._ "HHIH k k k ] k u._u.”u.“x ”H”H”H”H”H”H”ﬂ”ﬂ“ﬂ”!”ﬂ”ﬂﬁ o
E | o 3 - HFHHHIHHHHHHHHHHHHHI HHHHHH

-]
M

Al
EY

-
XX
K

L

L

]
.
>
H

‘e
.HH il!"l L
‘e

-
-]
o,
)
-]

L A ; . ; ;
x N.r o o i i i R xnxnﬂ N

o s s i ; g ; s X ; s s s i ; s .__ s u__. L ] E N R ; s s [ N E NN N E N
HHHH.H!HH!FH. s s s A LA ] s s s s g LM, s ] L HHHEHHH.HHH.FH F e A A AN s J A XN KN A LA LA

)
H
L,
o,

F

; ; ; . . . A A A AT A
alale iy A ; A ; ; sl i e el e s ! g sl e
sty e ettt ; ; Ao ; Podltal o AR R AR R R A e R ; F . ) g il i
H B R R A A A L it o ot : et e e o e ; Vi) | ' ; | ; o A x o !

x
F

Ml
M
F
P,
)

A

)
F
P,
)
£
P,
)
£
P,
M

H
?lx?d
EY
EY
EY
EY
]

EY

H

e

i

H

o
-
-
] o
M_A_ K

o
H
o
Al
Al

Y
F
M
FY
Y
FY

A X XN
X,
-H

|
>,

Sheet 2 of S

.
)
i N L ; A A, - ; e e pe e a aeadac ad X p I " ! ; Ay A
T e e 2 ; ; o ; ; e A A M A e A o oo
"

; A R X
anua"nnaa s A

1)
F
F
Al
H

un .x.r..x.xnx. .. . .. . . . . xannaa
nn:nn“xmx“xnzﬂx Pod i F ; )
i ! 1 . X ] b
STty 0 Mo e _ etatelasy et atetet
P P PR D PP TR DT P P . i : L f o i

N

& A
k k E o A A N A

"nnn R " ; ; ; LN :_Hx”x .xv.n”x”u.mx”x”nfwt”n ....u.x”u
Hﬂﬂ" HH” " L M M M xxx - H!F.HH!F.H . . . .
F.

A
Al
FY

|
AN
|
A
M
Al
a
L,
.
F ]
‘!
Al
Al
L,
‘!
F
o
o,
Al

A
A_A
A_M
e

.

H

EY

A

Al
H’H x

:'il'

Wita'

o ; ; P R R PR BB e o P K K e e B

Al
|
.
Al
FY
.
F
Al

H

A

A KA
XN E N
]

vHﬂl R R k N o
W W A A il

i

.Hx’x"
Pl
e

::”::ﬁn
PP L
L) : e

o
M

"x:x";l

xﬂ'x

)

e
F

)
-
L ?!"!I!il! ]
-]
Al

o

ot
i
A

]
Al
|
2
-
H
-

] “H”H”H”HH!”HHH X,
R N NN N NN
E i
A N A NCE NN N
H.HHHHHHHHH
] L
L
o B
HIFHHIH . HHHHHHHH

H

A
A

)
A
N N
Al
A

Hd

i
o
T R
N N
P
xx:x
o
i) M
H_H:HHH"_I-" u

oA

1)
)
L)

Jun. 6, 2017

MAXXNMA
L)

U.S. Patent



¢ A1

X
P
oo

XX

N,

L

i

LA

M

g i A iy R )
A K RN }

o A

THHI"IE‘

US PP28,080 P3

» - R
- ”p"_._ulur"l“_ﬁ"""“""mu_ "

A X
TPl

Sheet 3 of 5

A
i
S
- x;;::"x
g
x"n-:h
g
ot

M~
o
|
A
Al

Al
M
L
|
L~

g
]
| nxx
H!H- ] :: "
EY)
uatgh
x

Al

A

HJ

| |

A

"

EaE |
H’F’H’l

-I
o

|
Hx A A
M
X,

|
Al
H!?I! x

L
E |
tﬂ"ﬂ
M
oA
?ﬂxﬂ!?"

K.
E_&

,

. " .
LN NEC SC LN )
n_a_a i

Jun. 6, 2017

>,

o
A_M ]
?l-l“ x
)
H-H“HEF'

Pl

H”H H"l
x_x X
]

I-il M

I:H:HIHIIIHIIIHHIHH
| A
HHHHH"HHH A_A A A

R

e

M ) o . g x KR =

o ; EE R EE K xK

S . RO : . Ry
E XX X XN XX X

R . . r R £ ; A

.
a'a

P W
¥, .

K
E
L
x

L L | L L g i ]
n“n"x“x”n”x”n“xwx“x ' . / ,
I

HIHlHl“H"llﬂ”ﬂ“ﬂ"l“l"l"l“l“l“l"
AN KK X X K= X & X K K
W E XN HHHHHHHFHHHHII

Xy

-I:l':lr:l':'
Xy oy
L
L 3L )
N )
b
XN

A

P ue sl

i e e

- ar

L]
ar

IS
ir

LAl
[
PN

ir
ir

)

ir

[

e N A A

i dr

M ACAL N NN N L AL N M

el

-_._._.4................”....__..___-:.-

ir

ar
i

Eal )

w

r
L ] l.l..:..:. .:..:.l..:..il




US PP28,080 P3

i
P A
A HFHHHHHHH‘ b

A R R
T ..__uxnv_v.

i
N
XM
i
A
i i

e
FE | Al ]
.il!I':IHH
Al

)
]
M_A_A
Pl
M

.l.:I-H b,

HHI
oK

RN
oA
|
|
ALK

H"I Hll
E XK E X
4 L
-, ]

]

|

|
M

KA

i
o
|

2

A A XX
. : -
axxnz“n.v_.

EY
|
b |

Sheet 4 of 5

™

||
1)
Ml
-
o
Al
|

|

x
A
L ]
IHHHH E IHI x
B x
]
]

!

)

"
A
A
x

i‘l'l?l?l?l?"

M
o A M
"

)
x
)

2

X XN
o
e e o e e

X
n
ol
x

A
i
|

",
b ]

R AR A W R AN
I R I

Hﬂﬂ:ﬂ#ﬂ:ﬂﬂﬂ#ﬂ!ﬂ:ﬂlﬂﬂ”
ey el
RE N E XN
P P e PP e K

ol
AN AN R N R A A
A r.x.nrv_v.nrx

N A R AL R
i 3 Fﬂﬂ.ﬂ!ﬂ“ﬂﬂ.ﬂ”ﬂ”ﬂ! "ﬂ.ﬂﬂ"ﬂ.ﬂ
nln__.xvxxu“anaxn” » ol . " x “a: ot i N '

ol ; X i
AR A e w X ; i T ; ;
e o ; ) ) ] X B RN AN TR " I S e
X W AN " ; A X & . s ; ! ! ; ; ; ; ; ; ; X A A A
Y " ; ) ] ] ; ] ; KN R R e a A
" 3

Ao i WX N XN AN KNS N
J ] MK RN N J
A A ERXEXERNSXEXLENRE?NSE W

J - A -
K_* K I.HH.HHI. .Illﬂﬂvnﬂrnﬂﬂﬂﬂ.lﬂ.lﬂﬂv

K E xR EE N NN
ailn!aaalnxal:lxxxnxual
X E R A EE AN RN N

HHIIIHIIIPHHIIHHIIHH.HHH

Jun. 6, 2017

'H:il!!ﬂ".

i

|

WA,
i
j R
- “u“x”xunua“x“nnn“ana“a
i L
N A
x}uul e o
) A

ll“ll ll”

o | H‘“ -:-l!
!H"H:I::IIHHH:.HHIIH
] |
.

i
TR

]
k|

U.S. Patent



A AR A o i N ALK ; ; ; o o o o e
o P P A A A AN A AL AL A A e ! A A A AN, L ! 4 P
E N y d i ; i ; d i ! d A

a:
A
T

A HHU. e
x..._”x”xHr.”xnann”n”xwx”x”nnn”n”n”r
A e o o o o o o e e A AN j R, L N MK ., i . X o X LR j | AR i J ] o o o o
xHr.Hr. A aHnun”x”nwnnan”nwxnnnx”nn N A N AN ; ’ ’ A : AN AN A . rn“ ..x”xr”xnnxxal
i il e : ; ; ; ; L,
o o e e e e e A A A R AR A - ; " “a ! e A A A ol o A o n T o o

o
?E’.
|

]
M
o

i

)
Ml
Al
A
M,
Al
Al
Ml
Al
Al

HHHI?HFHUHHHIIII

.xwx”xwx”x”nmxn
Koo a o

o A A A
.xunxr.txnv.

N, ] L o .
_”anﬂx”n”vﬂarnwvv X
A A : ; ; ; ; ; ; ; ; xR oy
; .F.Hu._!vu_.v ; ; . - oo o e o ™, ; M ; ; AR N NN ol . ; LA ; o ; ~, ; ; .. .. k oo b ; oy L o ot oo e e o e e e o, . s o S ; ; . . HHHHHHHFHHMEP
)
e

US PP28,080 P3

A A A A A A A ; gy iy PR A A
(R P N DN i R

R o i g g g g g g g

"

A H
E N ., A IHHHHHHHHHHFHH
A M M N M N N NN ] Eo g L A_A

H X
H

k.
a

EY
.

X X ;
Mol xn”xnnnnnnnnux"a“n"naa“ "n
i o A i
X X

X,
L
]

Hlll'

>,
-

R
N v_HM”n“x“uH ”x”nmxﬂnnnux”x .u..v.nu_mxxn”nx
A A A )
N
A A N
; A A e A A e
N N
L R T
X XAERITEERZXE

X
?d!
]

X
~,

Al
b

!
EEEFEERNERXE XX N NEXET
EHRERERRESXMNEYYNXNNYERR

k K L o r L k L L k T FRERERXXENXETEENEERNR

HHFHHHHHFHU.H o L ; ; : L L d y HHlHlHlﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂlﬂﬂlﬂﬂl‘

>,
“u
>
.

F
k]
£
i
)

Al
. l!"ﬂ .
>
>
FY
M

»
i
i
N

X
k]
>

)
T
)
)
)
i
o
X
)

e
o
Al

A
A
‘e
o
A

i

R
AR

|
>
L~
M

o
HH
X x
3 e E
L [ A M R A

i
n__.na“u A i

E
Al
|
A
M
|
N
F
X
H

A
‘e
o
|
|
]
M
~,
»

IHHHHHHIHHIHH
A
-

A
t
A
M
Al
2
Al
|

|

H
"\!
»,
>,
Al

H

B
>,
il!‘l.

A A
|

HHHHHIH-I
|
H:HF!
N
A

HHHIHHH
F
|
|
F |
A
e
)
k]

A
X
X

AN
iy
e e e e e e
3
X

Al
M
H
E |
o
.

A XX
HH .HHHHHH x
.

A
Al
A
>
|

E
A
M
o
F
M
EY
EY
F |
H

i i
e i

A
K . .
n_r J
o AN X
A XX
. K

~
M
|
M
M
A
|
~
~

A
q X AN N E N NE XN
o a__." “ w Hxnxnxnnaannnnnaa:ann
o d
xwx : i A
~ n”a"n ~. > x”x”n”annnn“n“n...x:.
HHHHHII q F g - a
x x
o L
e e e e
ﬂlﬂﬂ’. x X HHFHHHHF.H
N SN O

A A
]
H
A
|
Al
k4
FY
Al
I
|
M
EY
M
.
Al
H
-
EY
]
-

" . g i
g ; ; ; e
AN KA AR i
' x P 2 T M o
R XXX x
.

¢
A A M A
oA A
M
|
E |
M
A_ s
oA A
o A

A
x
M
|
Al
FY
|
Al
|

M
X KN

Al
x
>,
|
Al
|
Al
Al
A
A
Al

|
A
|
|
)
M
Ml

A Hxﬂxﬂxil! ol
]
M
A
A
M
|
Ml

e,
ER
lllll R HIHHH

" "
"n

. l .
e KN, __.na__.nax”"x""HnH”!”x”v.ﬂxxv
xR N z i

AR

Al
|
Al
M
HIHEH"H..H F!‘HHHIH"
e AR
|
|
|
Al
-
L |
Al
A
Al
-?l
|
"l
Al
A
"l
|
A
A

|
ot
-I
-I F i
|
M,
|
M_N
A
.H-I-
|
A I-?l i
A
!
)
A
|
A
"?l
A
Ml
xﬂ
o
k.
o)
A
A
A
k.
HH
]
|
|

]
a;‘l-n'xxxx:’n!x!a.x

]
]
]
|
A
M

Ml

]

|

A
-HI
I"IHI
A

Al
.

Al

|

Al

-

Al

Al

Al

o

.

EY
A

s M
M
M

|
X
H

Al
A
E
|
Ml M

k.

"l!

i
Al
x
x.

X,
M

A
A
A
T
Ao A AN
|
b 2]

o A K AN
XN KRR ;

i
e o e oo o e e e T oo e

A AN XN

|

K

|

H-HHHHIIH
I’l?dll?llll

o)
)

H .H”H“IHH”HHHHI”H“H”H”H“?”
“ .FHHHHHHHHHHHHIHHIHHHPHHHH | IHHHPHHI
s K

|
)

E
)

N L
P o ; ’ ; ; X ,

o A R, x N x
o o o o ; M ; I P e e A e o

AN A

e
e

)

H
>,

H
FY

A J A
KoM RN R XN N NN M MoK MM R NN NN 3 J 3 3 L, MM AN
H.H.HHPHHHHHHHH.IIIIHH K A FHP ”!”nﬁﬂlﬂlﬂlﬂlﬂxﬂﬂ - Ir. e s A o oo , Hﬂ”lﬂv_.r.

]
’H

Ev” .“H”H”H“H”!“H“HHH”I"H"H“IIHH . . LA . A L i ; “ . g k . g . AN k k k J k [ k “ i "
. r”vux.lﬂﬂllﬁﬂﬂlﬂﬂxﬂﬂﬂlﬂﬂlﬂﬂr. y y y g A ] J iy ik A J 2 HHHHHHHHHHHHHHHII R ]
] Mo K KM AN K ERE ] H“HHIIIIH

M
|
M
M
"I
A
l:l
Al
Ml
-
M
o
|
.
Al

MM AR EXE N NAEREEREREX

L KRR XN KK ER ] N
s x

)
A
A
M
F
P,
M
|
|
A
A
A

"Hl
F
M
M

Al
Al
Al
|
]
%

Ml
)
X
E
-
Al
M
A
AN
M_A
N M A
E
)
x

EY

K ] g

Al
Al
-
x
-
.
>

X
Y
Mo
x
o
X
X
)
X
X

Al
Al
Al
Al
]
-
;':"H
HHI
Al
|
Al
Al
A
-
al_
|
|
Al
Al

I

o xR R K l"H“HH..ﬂ“H“HH..ﬂHH”H“HHH“H“HHH”HHHHE”HHHHE”

XXX E R XX R XN N NN NN NN NN,
o L

o IHHIHHIIHIIHHHH.HHHHH .HHHH M MM MM N

A EXEE X A N
L ]
Ilﬂlﬂlﬂlllﬂ x HHH .

x X HHHHH

.

S
s o o o o o
A A A A A A AN - gy
B A A AT
L ol ol ol i i A A A AN N A A M NN AN M NN M
i, i A A A R R A R R A R N A
oM AN NN v.”!.”ﬂ” d ?HHHHH“Hr.H3“H?HHHFH”H”E”H”H”H”H”IH!“H“IH‘“"H
i - A A A A A A R P A ]
2 A ! A ; ; o y i i d
e ] ]

e .4

»

A A

EY
F
M
|

?!?!il'?!xil!
)
H
)
|
X
A I i

o)
o)
|

,

-]
A AN M
E N
:HHH H
F I
F
oA
)

.H'HHHHHIHHFFH'I!
FY

>,
-
o
F | ]
F N N N
P
-

i
i)
)

x A A R
i
A o e o

b o
iy
3 Ay
L WM
3 o

A |

A
;N

R ”.”x”r.v.
A A
. r.” .”x”x i
P R
I
w xur.r o A

E
2
L i i i
H’HHHH

o,
X
a
E

X

oA
Mg o o e P 2
r
H
r

Y
oA
Y A
]

Ml
.
x
Ml
Al
)
)
.
-
Al
E |

X X " ;
R
2R R PR R A N A M R R R A RN A A R
R X N XN M

X n"a“a nﬂa n”.# ¥
X R R A
; ; o A
o ; L] ; X L ; ; L ; ; IIHH N
o i ’ i vl ; . o ; . oy W

AT M N -~ " ; L ; L ; ; ; NN, e S
i i ; iy oy e i iy i AR

e
x

H
M
. ]
.
| J
.
xnﬂxxxa:x
.
M e M
Al
.
Al
X,

™
Fd
)
£
o
EY
|
)

F |
i
EY

F
E |
Al_ A
Ml
M

F
M

o,
)
H
]
]
H

X,

o

X

)

X

X, u_xxﬂuxxﬂxxx o .
AN

x
X XX

A A AR X R *
A -
X X

»

F Y
i
BTt es
F.HHHF!P!FEH!PH o .H”H H“H -] HHH
o -]
F 7

|

.
o
Al
Al
4
EY
F
»
F
EY
‘2

Y
ax
Al

E
-
-
-]
-]

i
F
o
M
X
-]
EY)
)
|
)
)
)
)
LA
|
)
H.
-
X
A
|
M
)
M
)
»

XX MR M
E |
X
H
-
A A e W

F
o)
)
o

2 ;
i i i o N o i
P PR e e e ae e R

e

o
]
o

EY
Al
IIHIII:FHHHF
H
>
X

Al
]
|
A
o
|

Hu..! E

|

Al
H"H'H

EY

Y
Al A

EY

EY

E |
AN A A AN
A
A
X
F
Mo N NN
]
]
.
]
F
"
HH
F
o
]
F
.
Ml
X
]
]
A
]
]
F
x?!
F
A
'H"
o
|
F
HI
Al
?!x?l
‘e

B
MM A M A

E N

|

I o ...__.Fu.. ;
)

E

o,
o

X
XM E
iy
X

]

Sheet 5 of 5

.'HHI!'HH'!:'
|

x
Ifxll!!ﬂxx N
EY
.
|
||

Al
-
]
M
L]
|

F
Al
H
1)
F

A e e e A
A -

|
A
I i
Al 5
Al
H-
k4
Al
F
F
Al
"l
Y
EY
?!:H
l!xﬂ
£
-
Ml
H"H
"H"
HHP
|
]
-
Al
F
ot
"I
!Fl!

l.IIHHHlIF!.

A .FEHHI.HHHHH.HHHHH
Lo ]

]
~
X
]
|
A
-]
A
M
]

A
Al
H
.
FY
|
.
E |
x

y .r..xr.xnxxxxx:
.

A
M
n
M

(A x

L]
]
A M
n_N

ol
i )
o
i

]
o)
o)

A A A X EERE N R A
g .wxxnnnaainnaauanaunanax

HHF

>
e
x

o Hx 2w
L
A
o 2 a
R
x”nn .x” gy )
P P NN
P B BB

i
EY)
o i
M
o
i
3
i
i
|
F

WS NN N BN
P R e KK e

h_]

EY
EY
EY
Y
‘2
EY
]

H
FY
Y
FY
Y
Al
Hd
~

‘e
)
-]
o
]
E |
X,

X,
>
.
X,

F
EY
EY
Fd
k.
H
]

£
|
k.
F

U e
) Hrnxnv_xxxxxxxxxxnxxxﬂv . oo e o ( ; g ; / k ; ; ”x”r.”x“x“x”v_”r.Hn”x”xuxﬂnﬂxﬂa”x“a“n“xmnmxxn '
vx.v.x.u.x.x.xn.v.x.n.x .. _ _ ._ _ . . . . .. . . _ ._ . _ . . .. _. . .. . _ .xr.xax.r..r.xxur..v_xxxaaaxv_.v

)
o
.

X

M,
x

‘e
)

XA rv.wax”on”x”x”n”n » R A
L
e B b e

)

N

A o o o o™ ol ; AR EER RN AR R R R T E R R R AR
A A
o R,

)
™
|

]

X

AR ERMNLINXSE

Hﬂlﬂﬂﬂﬂtﬂlﬂ“ﬂ!ﬂ X IIH"H”HH H”Hﬂl"l”ﬂ"l“."ﬂl

A M ANEAEEEERER AT EEREAEER

o E R N NN | ] | EENERNR

AKX ENEERTIERXXEXER R TR
N RN E N E N 2 ERRERE

MA N ENXMEEEETFREREF YR

s .’.H”HH!””HHHH”""- x l“ﬂ £

AR A T X
T

H.HH.H3.HH.Hﬂ.ﬂ.’.ﬂ.’”ﬂ.ﬂﬂ#’ﬂ*ﬂ"ﬂﬂ"ﬂl E Hﬂﬂ |4 Hl-
T.FF.H’.UT. Jvuﬂnﬂrn!?xxxﬂxﬂ"ﬂﬂﬂlﬂ £ Hﬂﬂ T E E

|
Al
A
-HH
Al
-3
M
H

AA AN X NN
-III'HHI"IHI
AN M A

A A NN
A A M

X
]

A

-HHI

|

|
-l
Al

|
A

Al

X

Al
ilxﬂil!'
_p_A A
A

Al

o
Al

l"ﬂ”ﬂ“ﬂ“ﬂ”ﬂ“ﬂ”ﬂ”ﬂ“ﬂ
Illﬂﬂﬂlﬂﬂﬂlﬂunﬂlﬂ.xﬂv.

n
e
AN N
:l::l
A
X
i

Jun. 6, 2017

TR
F e a

A e o e
o S o

N AW A X X X
LN N N 1 L
" oy rnux”unx
s ; L
o, Py A : i
iy W
™

Ll N N i i
”v_v.xrxv”r.r“nr.xrnaxx

-
E
]
»
I
H.H..-nunv_. HJHFHHHHHIHHHHHHHHH "
l
I
I
l

.
X
3
i X
: ; e
A R i "
x
X
"
x

‘2
L,
M
‘2
2
)
Al
H
Al
Al
Al
|
Al
M
A
Al
Al
Al

A A A A A AN AN N

N N N
v.vr.r.xnnnn.nxnn

o)
o)
Al
F
Al
-]
-
Al
|
Al
|
Al
Al
.
|
|
A
A
Al
A

Al_M_M
AN
ilﬂlnlﬂlllillﬂl'

-
T
s

)
-
gy
L
g
a":l'x"x -
AL P
A A
i )
]
-
e
P



	Front Page
	Specification
	Claims
	Drawings

