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(57) ABSTRACT

A new and distinct Citrus reticulata cultivar named C37 1s
disclosed, characterized by production of large, nearly seed-
less fruit of beautiiul internal and external color that peels
very easy. Plants do not require a cross-pollinator for fruit
production. The new cultivar 1s a Citrus reticulata, Tanger-
ine tree usetul for commercial fruit production.
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Latin name of the genus and species: Citrus reticulata.
Title: Tangerine Tree Named C37/°.

BACKGROUND OF THE INVENTION

The new cultivar 1s a product of a planned breeding
program conducted during 2000 under the direction of the
inventor, Bill Roe, a citizen of the United States. The
inventor no longer has record of the seed parent, the pollen
parent 1s unknown.

This new variety was found in November 2006 1 a
commercial nursery in Winter Haven, Fla. Plants were {irst
propagated by tissue culture, using embryo culture, 1n 2006
and subsequently grafted onto rootstocks US-897 and
US-942. Development, evaluation, tissue culture and graft-
ing all first took place at the inventor’s commercial nursery
in Winter Haven, Fla. USA. Subsequent evaluations of the
variety have shown the characteristics to be true to type.

SUMMARY OF THE INVENTION

The cultivar ‘C37° has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations 1n environment such as tempera-
ture, day length, and light intensity, without, however, any
variance in genotype.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘C37°.
These characteristics 1n combination distinguish ‘C37” as a
new and distinct Citrus reticulata cultivar:

1. Large fruit with Moderately slick skin fruat.

2. Low seed count.

3. Very easy and dry to peel.

4. High brix and moderate acid fruit with delightful flavor.

5. Self pollinating.

6. Heavy fruiting.
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7. Has a crunchy and yet juicy internal disposition with a
rich juice color.

COMPARISON TO PARENT VARIEITES

Seed Parent 1s unknown. Plants of the new cultivar ‘C37/7°
are similar to plants of the pollen parent, Citrus reticulata
‘Honey Tang’ 1n most horticultural characteristics, however,
plants of the new cultivar ‘C37’ differ in the following ways;

1. Fruit 1s much earlier to mature.

2. Peel color a much deeper orange.

3. Significantly fewer seeds.

4. Less oblate fruit shape.

5. Tree grows less upright.

COMMERCIAL COMPARISON

The new variety 1s best compared to the commercial
variety, ‘Tangelo,” unpatented. ‘C37’ 1s similar to ‘Tangelo’
in many horticultural characteristics; however, ‘C37” diflers
in the following;

1. Much easier to peel.

2. Peels dry with very little peel oil.

3. Fruit less sensitive to plugging.

4. Internal fruit color 1s a deeper orange.

5. Far tewer seeds.

BRIEF DESCRIPTION OF THE PHOTOGRAPH

The accompanying photograph 1n FIG. 1 1llustrates in full
color examples of typical fruit harvested from *C37°.

FIG. 2 1illustrates 1n full color the exterior of the fruat,
before and after treatment with ethylene gas.

FIG. 3 illustrates branches and typical foliage of ‘C37°.

Photographs are taken of plants approximately 2 years
old. The photographs were taken using conventional tech-
niques and although colors may appear diflerent from actual
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colors due to light reflectance 1t 1s as accurate as possible by
conventional photographic techniques.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart 2007 except
where general terms of ordinary dictionary significance are
used. The {following observations and measurements
describe ‘C37° plants grown outdoors under commercial
trial conditions 1n Winter Haven, Fla. USA. The growing
temperature ranged from 10° C. to 35° C. during the day and
-4° C. to 20° C. at might. Measurements and numerical
values represent an average from the most typical speci-
mens.

Botanical classification: Citrus reticulata ‘C37°.

PROPAGATION

‘C37” 1s typically grafted onto rootstock of Citrus reticu-
lata US-897 and US-942

PLANT

Age of the plant described: Approximately 2 years.
Plant habit: Below average canopy density.
Height: Approximately 185 cm.
Growth rate: Approximately 2 years to 185 cm.
Plant spread: Wider than average row width, as the tree
grows a lot of fruit on the extremuity.
Vigor: Good.
Length of primary lateral branches: Approximately 40-70
cm. Average of 60 cm.
Quantity of lateral branches: 2-4, Average of 4.
Angle of lateral branches from main trunk: 150-160°
degrees.
Branch diameter: 3.5-5 Average 4 cm.
Trunk texture: Smooth.
Trunk color: Near RHS Brown 200B.
Trunk diameter: Average 7 cm on a 2 year old plant.
Spines:
Density.—Absent to minimal.
Size—Average length about 1.5 cm. Base approxi-
mately 0.6 cm 1n diameter.

Color.—Near RHS Grey-Brown 199D.

FOLIAGE
Leat:
Average length.—lypical range, 7-13 cm. Average of
9-9.5 cm.
Average width.—Typical range, 3.3-6 cm. Average of
4.5-4.6 cm.

Shape of blade.—Elliptic.

Apex.—Acute, with very small notch.

Base.—Broad tapered.

Attachment.—Petioled.

Margin—Entire.

lexture of top surface.—Glabrous.

lexture of underside.—Glabrous.

Aspect—Foliage typically somewhat upwardly folded.
No twisting or blistering with normal cultural con-
ditions.

Color.—Mature foliage upper side: Near RHS Green
137A. Mature foliage under side: Near RHS Green

139C.
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Petiole—Length: Range: 9.0-12.0 mm Average length
9.0-9.5 mm. Width: Average 4 mm. Pubescence:
None, surfaces glabrous. Color: Upper and lower
surtaces near Yellow-Green 147A.

Petiole wing—Not typically present.

FLOWER

Inflorescence and tlower type and habit: Single rotate flow-
ers emerging from leaf axils.

Flowering period: In Florida, flowering typically begins
about March 10 and continues through Aprl 3. Typical
peak flowering occurs 1n Florida between March 15 and
March 23.

Flower longevity on plant: Approximately 2 weeks.

Persistent or selif-cleaning: Self-cleaning.

Bud:

Shape.—A small popcorn bud that elongates to a blunt
nosed cylindrical bud.

Length—Average 8-9 mm.

Diameter—Average 5 mm.

Color—Near RHS White 155A.

Flower size:

Diameter—Average 2.2-2.3 cm.
Depth.—Average 1.0 cm.
Corolla/petals:
Arrangement.—Rotate, fused at base.
Petal quantity.—S5.
Length—Average 18-10 mm.
Width.—Average 2.5 to 3.0 mm.
lexture.—Smooth without pubescence.
Apex.—Acute.
Base —Fused.
Margin —Smooth.
Color: Petals are white upon abscission.
Calyx/sepals: Filaments separate easily.
Quantity per flower—35.
Shape.—Straight.
Length—Average 6-7 mm.
Width.—Average 1 mm.

lexture.—Smooth.
Color—Upper Surface: Near RHS Green 137A.

Lower Surface: Near RHS Green 137A.
Pedicel:
Length—Average 4-5 mm.
Diameter.—Average 1 mm.
Color—Near RHS Green 137A.
lexture.—Smooth without pubescence.
Fragrance: Sweet, typical Citrus tflower scent.

REPRODUCTIVE ORGANS

Stamens:
Number.—Most commonly 12.
Filament length—Approximately 2.2 cm.
Anthers:
Shape.—Globular.
Length —Approximately 0.2 cm.
Color—Near RHS Yellow-White 158A.
Pollen.—Color: Near RHS Yellow 8C. Quantity: Mod-

erate.
Pistil:
Number—1.
Length—Approximately 0.8 cm.
Style—Length: 0.6 cm. Color: Near RHS Green-Yel-

low 1D.
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Stigma.—Shape: linear. Color: Near RHS Yellow 8D.
Ovary Color: RHS Green 143C.

FRUIT

General shape: Spherical to very slightly oblate. Not as
round as ‘Hamlin® or ‘Valencia’, but not as oblate as
‘Murcott’.

Proximal shape —Strongly rounded.
Distal shape.—Rounded.

Neck: Neck not present.

Depression, at stalk: Typically absent.

Oi1l glands: Almost entirely small. Moderate quantity.

Median cross section: 8 cm.
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Flesh color when ripe: Between RHS Orange 26A and 15

Orange N2JA.

Brix at consumption: 11.60, on the date: Nov. 16, 2011.

Brix at harvest: 11.30. Acid 0.68 Ratio of 16.61.

Average weight: 230 grams.

Mimmum weight: 170 grams.

Maximum weight: 290 grams.

Length: 62-70 mm.

Width: Range: 7-8.5 cm. Average of 8 cm.

Segment number per fruit: 9-13.

Fruit peduncle length: 80-110 mm.

Fruit peduncle width: 6 to 8 mm.

Skin/rind thickness: 20 mm.

Skin/rind texture: Mostly smooth with very small protruding
o1l cells.

Skin exterior coloration: Near RHS Orange N23B.

Skin 1nterior coloration: Near RHS Yellow-Orange 23C.

Rind adherence: Weak adherence, fruit peels very easily.

Rind oi1l: Low quantity of oil. Inner surface oil glands
conspicuous.
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Albedo: Colored near Yellow-White 158D. None or almost
no adherence to flesh, adheres to the peel. Very minimal
to no strands.

Fruit core: Sparse density.

Rudimentary segments: Absent.

Segment wall strength: Moderate for tangerine.

Fruit juiciness: Very high.

Harvest time:

First harvest.—FEarly November.

Last harvest.—Month of January.

Overall cropping quantity: Above commercial averages.

Mature seed color: Near RHS Yellow-Orange 20D.

Quantity seed per fruit: 1-6 seeds per fruits with an average
of 3 seeds.

Seed shape: Oval with shight tail.

Seed length: 12 to 13 mm.

Seed width: 7 to 8 mm.

Other: A large, low seed fruit that peels extremely easy and
dry, with beautiful internal and external color and
extremely good taste.

OTHER CHARACTERISTICS

Storage life: Storage life 1s a minimum of 45 plus days at 2°
C.

Disease/pest resistance: Inventor has not observed resistance
nor susceptibility to diseases and pests.
Other fruit features: Does not require cross pollination.

What 1s claimed 1s:

1. A new and distinct Tangerine tree named ‘C37’ as
herein 1illustrated and described.

G o e = x



aa i.n.n.i.....rnri.n.rn.r.._..r.rn.r....wn.rn. ..Pn.n_n.“_.._.rnhn. P L
dr i i dp odp dp Jdp x .t....t.....r.._.........v.r.t........._.....__..v....t...._.__..t.._.._.._nlnninnln.q .
Ll N i i
e g e e
L Nl A N R
I i dr drdp Jrodp dr Jr &k Jr dr dr Jr dp Jp br o m b om om & 2 a m
N N A i
W e d e e e e dr e e dr g i e M ke bk koak
iy iy e Oyl e ey e i b M e e e
dr dp dr e e el e ke ke R b A e b ke ke b k.
Wl iy e i e e e e dr ke Rk g ke A ae b ik
iy iy e iy iy e ey e Ak ek e e
o A N A N
e e e T
N MR M R M R M N NN I NI O
i
[

w2k owaaae k. .._...__........“_...r..__..._...r......._...._..“_..__..r..r....r..q..__..._..__...q..._..“_......r..............r..r..r..r...................... o St ias ....-.r..r x » .__.r....4.._.“_..__.4...“...._-_.___.-.___-..__.-_.___-.._.-..__-_.__r.._-..__.-_.___-.__.- . AT ._.“_..__.r.__..r.._..._..__.h_..q.“...u.r.
o ar & ar F o A i o 4 & h b b S h oA o & o i h b & ok N o o o o
e e « i

e i e e e e e e e e ke e e a a a a a a  ae a e  ae e a ae

X -
X -

X
L}

X
X

.
M
e
» X
e

»

- ! IHlIHI"H“H“H“H“H“HH!“HHHHH“H ]
FE N FJFEPE AR N NN N A K NN

|
+

i
2
)

X
X

A A A

-

o o o A i A & ar
....q_4...H..qH.4“.._.HkH.4”...”&H.q”...”...u.qu...”tﬂtutn.rﬂ..r.rnk....q“....t.ktn.r”.._...trt...t“.kk...kr“..qu...”#”& o P
A e r il e e A 0 b e ek el e b a0 e e e
L S N N B e
- o
.4.4.._._-_.___.__.*4..._—”...”4 * 4H.___.__..4&...H#H;H...“.qt...u...n...#...n...nkﬂ..H...H...H...H...H...H&k...n H
AR E R R b e kK e e e e U e e e e &
-

A
X
Eo
e
Wittty
X

LB B

RN )

e
»
L

.
)

AN
»

>

i dr
W oS
.4...4Ht.-....r4............................r...4......~... oo e Y,

._.
L
KA

A O A, o i ;

X A MHMHMHM o o e ¢ x Pl »
R P MR

HHHHH
K
]

L P o,
F
X
EY

LA NN N et ettt
B bk bk ok M a b

i i

A
L T N ol Sy ey el el e e

L) P T N

X
X
X
X
e
o

o
]
]
|
b

Ml
A
Al
M
F |
e
A
‘2
™
e
E
o

XN
ol
2
-5

)

H
H
»
H

A
ol

i |
e
a0 a
F
X
i
P
o
i

)
»
™
)

A “u_
4 A A A A
XN r .F.Hr. b ru_
L ;
’ F

|
Al
Ml
oAl A
M
A
e
2
2
E
a
H
)
£
EY
)

M
.
oM
T
A
x:xxx
A
x
A
A
X
]
-5
2w e

b
]

)
»

L
o
]
o

2
N
k]

LA J J
x E N
R X x L% L
ER X n o

P P P T
" " XX
T R e A A

Y

F
e
‘2
F
]
]

&

_ s

r ] o ; > oK oo By P, A
E R X

y -
g "IHHHHHHHHH KRN NERNEINRTR &+ & g dr Jr i
E X X
|
L

|

i i i i
.
i)

Al
Ml
Ml
Al
Y
FY
]
Y
FY
FY
F
W

)
)

A
X,
x
x
)

US PP27,439 P3

% o / / EEXTIEXTEXRRR X L
A ; ; !
n"n"a = X xnn I r.“ H A A A ln"l"a"n“a"a“u"a"nna“u" "n“ “na Tk
| i e A K A i i |
B R ; ; EEXERRERZTERN
x "
E "
"

IIIH"HHHHHHHEHHHHHH o L X lﬂlll"l"l“l"lﬂlllﬂﬂ
ERERERERLERESLXSIELEREENK ] lﬂlﬂlﬂlﬂlﬂlﬂll

o LK 3 k xHaHan“a"l“a“““IH “a"l"n“l“l“l"a“lnn
NN X k E R Nx EREREREREZXENRRNDRN
oo o e A e

M
~

|
A
A
A
A
|
Al
F
e
]
F

IHIII"HIIHHHH
IHIIIIHHHHHH

HIIHIHHHH
HIIIHHHHH
HIIHIHHHH

AN A A MM N MM A MM NN NN N NN A

x
A
]
o,
x.
]
.
.
x
o,
x.
]
o,
x.
]
o,
x.
]
.

AN
A_N
A
H-HHH
M
Hxil!xﬂ

]
IHHHHH
K
]

A
A AN NN N N M N NN M NN NN NN W NN NN

LM MM
ol
!.H RHHHHHHHHH

AN A
:H:H:FHPI
Y

Mo

HH?E o
M
F
e
]

. x
o .xxnuxnxnnunnn”
o ot o o e

-l
A
.

e

RAXEXLXELEXEXENNENEMNLELXENXL

IIIH"HIHHHHHHHHHIH”H”H”HHHHH

IIIIIIIHHHH!HHHHHHHHH
HHH

Al
|
A
Al
Al
IIl?ﬂ:lHHIHHHHHHHHHHHHHHHHHPH!
Al
)
Al
Al

A
A_A
i
nA ;l::l::l:;l A
i
:x::l:xnnx:!xrx:ux:!xxxx
AN
A
A M A
i
e
| H:H:H:H"H 7
AL
ik
i
A
o
M
A
A

XXX XX K N
. HHHIHHHIHIHHHH

Al
Al
1)
Al
Al
Al
Al
]
Al
Al

“I"l“l“ﬂ”ﬂ”l“ﬂ“ﬂﬂl
E K X X X X K N X
R XN X REXNRZXX
AR X M KR NN N
A NN KERE XX XN
MR Mo AN N NN N
AN X ENEEREN
A K KKK NKEXEREREX
XXX N XXX XN N
MR NN NEREX NN N
AE XX NKEXNXELENNENREN
X JE A A A M N NN XN N
EAEEEXXEXENEXERNSEREN
E
E X X X AR XXX X NN KN
] A M KRN NN KX NN
R AERIREIREMNHNIEXNNXELNENENN
m_E_x L
AREXEXEEFEXEXERXEXEREXERESXLXEXN
IIHIIIH . HIIIIIHHHIHI Hll .HHHHHHIHHHHHHHH.
R_X_X | ] ]
. w XX XXX

A
A
e
|
]
|
A
M
|
A
A

ot e A N A E M N Mo A AN
Al
Al
Al
Al

A_MN
M
Al
Al
E A N
Hxﬂﬂﬂﬂ?ﬂﬂ?ﬂﬂﬂﬂﬂﬂ?ﬂﬂlﬂlﬂﬂxﬂaﬂ M

X aalnan"l"a“n" E RN
™ i .v_:”xn__. o mn s nll“aan e
o e o
N
i KN XX
K
n

A
-l
HHII:HIII

Al

Al

Ml

Al

E

Al

]

EY

EY

A

A

-I

A

H

il!xﬂ

|

A A A

A

|

E |

Al

"l
A N A A M A M N M N

|

]
X
HHHF!HHH

-]
|
F
E

o

-

A A NN A A M N
|
2
M

|
F
-
EY
-
F
|
A A AN N M
A
l-l
Al
Al

H'I-
A
l!nﬂx
]
e
=
|
oA A NN :::hl M

iI-iIliIiI
A

!

-

.

Al

A

)

E

|

N B N

AN A A KN

Al

Ml

Ml

|

A A
H"HHH"HHI;‘H:I"H A_A

A

=

]
M
M_a o M N N MM N M

I'ﬂ“l'!"ﬂ"ﬂ"ﬂxﬂxlxﬂuxxﬂnﬂ

M e AN

MM NN N M ox NN A

M N M MK N N
i)

A AN AN N

|
A
Al
H"!HHHHHHI
)
i
Al_
)
H
F
Al
HHH
A A A A
M_A_A
|
||
|
X
H
Al
e
M
|
A A
Al
Al
|
AN A
Al
A
|
H"HHHIEIHH

.:HHHH"I

l'
iy

A
-H'H
I"?l o
N

.

Ml

FY

x

Al

AN XN A XN NN NN RN
|

||
l!:?!' b
l"?dllll"
-I-HHI'I"HHHRH"H
ettt
o
H.H A
o

IIIHIIHHHH“HHHH“H”H
N N HHHIHHIIH

%.

AN AN AN
MMM N A N

Al N
Ml

-

A
I-?ll
WA AN AN N
Ml

Ml

|

Al

H
Mo A
Al
lnlnlll"
Al A M XA TN N A
|

Ml

|

Al

H

A

Al

F | l:ll
HH'H;‘I
-I-H'l

L ::?E M

]
AN ?l:?t NN
o J
.
A
A A A HH:H:"HHII
A A :H:'
M_A_ A

IHHH.HHH”HII
HHH!HHHHHHH
A xR X XX
]
]

A ...HHH.HI

iy
o)
i
A
A
i i i i
X
A
A
XA
P,
AN A
P
2
M
o
i i)
:l";u:n
a
X
A
A

l“!”#”lﬂl“ﬂ”ﬂ
XK XX E
x_i_ X x
XX A A x_N
E A x X B X K B
A IHHEHHHHHHI x

N

N

:.;HKHH
l?l?d?ﬂ?l:h?l?l?l?d

N A A

X A
»
.
a
Y

M"__.._"__.a e

H
FY

F

P,

o
FY
FY
W
H
]

)
A A AN AN NN
F N

F

A NN AA

™
M

]

A
k.,

F
]
)
38
il'xﬂ
H’H
H’H
Al
A
||
M
E I

oo
i

»
h_]

N A A A

o
X
o
X
]
xR
A
o I
.
i |
ol
A

Mg A o N N NN A

I.il
A
.
o
Hnlalxﬂxﬂx?l"ﬂ"h
: A

)

A
|

AL A

P
x'y

X X
X
L)

>

}

i

Sheet 1 of 3

- l“a“nnxnx”n“x”nx X!
0 I

i

v )

......................'.1" N .
T e,

ll I' j.l‘
x_ KK ll ll 'Il””i |

AAXXXLRERRESLSESXENEXLMXXLLLN
HH XX IHIIIIHIIIIHI x HPHHHHHHHI ~,
HHIIHI K

‘e
e
)

REXXEXXEXSXENRXSENMNZELERIEDN
L A X F B

H
HHHHIHHRHIIIIHHHHHIHHHH - HHHHHHHIIIHHI
e et s

EY)
AW
H‘I!l!... b

xR KR XX KKK X AR XK k
N x Ey

A
]
N A
M A A A N
e
2

2

)

EY
]
"'!?‘!v:"

A

FY
FY

Y

W

E o
H'HH
™

N ™

-
EY)
o
o
AN A o M A A N M N A N M A

MMM N
F

IHIHIHHJI!'I!'JI!"

L N

2

A I:I":
IHIHII;‘HIHHIHHH'?'H
-l-l?‘ﬂ-h.

IIHIHEHHHHHI"'H

i
o o

E NN N N N NN

L
X
A
Ly
A
A
A
X
]
X
]

2o o,
|

‘!’F!

i iy i
L
2
T
X
b
i |

>
o

Al N
FIHH!H!F!H
M
A
A A
A

A A A A A A A A e AW
)

i i i
»
Lo
!
i
A
i i i i

»
-]
!
X
M
o
™
2 R
AR AN A

A
AN A
]
i

x H!?! k.
|

i iy |
L
%
M
o
L
Y]
Y
k|
)
L)
iy
!

i)

1Y)

)

F

|

-5

)

] »
P, H:H:Hx?!r
F H!H’H"

M_A A M A AN

XM A W W
4
3

x
.
)
i!x?!
Al
X,

E
M

N .

x?!
~
M A
oA A
EY

oA
HHHI .HIIHHHHHHH
H”H R_E_X_X K H“H“H H“H”HHH e K HH“H“I”I“H“I“I”ﬂ"ﬂ"l"ﬂlﬂ"lllﬂl
HHH L IIIHH IHHHHHI x HHHHIHHHHHHIIHIIIIIH IIIIIIIII
llllllllﬂlllﬂlﬂ

K XK

H
>
.
H
E |
|
>
H
L ]

e e

AA AKX AAANANMAXNKE N K

F
X
-

]
F
]
£
|
M
M o,
|
MM MM A

Al

F

Al

2

|

x

Al
H"H AN
A

A
l.l.l

Ixﬂ:ﬂ:l:il! ]
AN A
Al
|
|
Al
|
|
|

o

HH:HH:H A
Al

Al_al

oy

A A A AR KK R N K W
Al

:

.Q_._" R

MM A A A AN A N M A
Al

MO AN A N W A M N e W A
A A A AN A KM M NN XK

Dec. 6, 2016

MOE AN A M M A N X MM MKMW e

HHHHIIIllIHHHH'HHH'H'H'HH'H'H'P

L

¥ N N
L)
»
»
»
»
¥
»
»

'y
.__..___”.__. L) .4H...H.4H4 * .4H.4H.__. .._.H.q.._..__. Ea
e MC A A NN N AL NN A
RN PN NN NN N N N
A A e W e
Lkl al 3l o kel sl o
L) Y ke e
L ENEE N
L S S e e
o dp dp dp o dp b b b e e e M b B
e i AN N N L SESE L B BN
A el kA d A e kL L L a
*x l...1l...11..-.1...1-1._1-1.__ .tl...il.._liqin
l_.............-..-..__.4._...-..........-.1..-..-...1.-..-......_1.-.._1.-..... L b 2 a2 s a2k ama

*

»
»
B
¥

L)

Yt
MR N
R
LN )
EE N )
X B KN
EaEN

¥

»
L]

L]
L]

N )
i
i

R e )
N
o
y

Jr
i

RN NN )
M
i

»
EN)
¥
¥
¥
+

»
»
L)

RN N e )
)
)
)
X

»
F
F)
¥

F3

L) L
MR NN NI
.-_

L

.___.._..4.___.___._._.___H.4”.__.H.._.H “ ”
e Al )
Ll

»

-
ey
e
WAk Ak dr o de e b Mk ke k a
o N R N Nl .
B il e i el e W o e & el i ko e dr ek k
v ' . L] * L[] l..TJ.‘.”..T”.r ”.TH...‘..- ....-.‘l.H.Tl..".:.l..#‘..'}.l.}-l.”l-”‘”b.”}-”b H.T”.r ”.r .”-.r . - o
reeE a & .l._...t.....v....r .t.............-.-..t.........l._..n Ak omoa ok '
F F b n b & b h b >k s a0 r
e e e T T

roa hra
- .

U.S. Patent



US PP27.,439 P3

Sheet 2 of 3

Dec. 6, 2016

o
xx!. ]

]
LB N N N

E

IHHHHFHHHH

MR M N A

|
" x
2N
a
a
al
a

&

|
Y
F

y”r.nx

-
-
Al
Ml

E -
A
F i ]
E A

i
E |
M
wte
IH--
Al
A

T AT
" E
"
ERERERER

M

FE |
Sy
g
a2

J oA
IHHIHHH!H!HHH ]
REX X X XN = X X
IHHHIHH”H"IHI x
KK Hlllﬂ!llﬂ K
R REREX R

A_s_M

|

Al K
lﬂnﬂﬂﬂx

B
i L
PR NN K

o o

_.l?'

H‘I
L

-,
W

.

]

o)
AW
-]

iy o
]

EY
EY
EY

R A
M b T R o
W
(RN NN N
o
o

iy

i,

i i
XM

i

e w a

A_A

M_N_A

M A A A A M AN X
A
M

e

F

AN M e A W
N N

ALK MK K N N

=
Al_ 0 e A AN

X,
I I

E N N N

Ao e NN M N NN

P,

AR NN NN NN KN
AN A M M N N M N W N W W

Al X A A AN AN
.

Al
Al
|
A A e A NN MM NN

A A M M A M M A
M o A oA oA AR KK K

A A X NN NN
A
|
M

|
AN N
I-IHI
IIIHIIHHHHHH?
A

A

A
L |
A

M_M
Ml
M
AN B N NN N

MR M AN A A M N N M A

E K

EE "l . l"l“
EEREXXERERTHN
E RN XRENEXRK
e l‘“ﬂ“ﬂﬂﬂﬂ!ﬂ!ﬂi.

e
-
?l::‘l!!
]
M

!"F!HIH
T

:I:H-HHH"H-HEH
HHI

A A K

oA A NN

H‘!ﬂ" Hxl

I
A M
AN A NN

|
-]
A_A A X AN
"Ilﬂﬂﬂnﬂﬂﬂxlx
won A A
N
|

|
- |
M_A A A A M A

|
H-I
A
|
IIHHIIIHH
HH_HH
]

|
o
. M

A_A A AN N N A
ALK
A A M

MM A A A N N N A A A

M l-
l-hlﬂll.l A M AN A
W e
A

}!HHHHHIHHIII‘I’}!HIIIII
'l'MIHHxH"H-H-l"l-I-I"HHH'.'I"H-I-I-lnlllll-lllllnﬂl

XA XX T AAANAAYEAANAANANANA

o e N N A M M A AN

M oW W

L e i i
-

HHIHHEHI!HHHHHI!

]
oA A A K N K N KK M

L N B B N

I"HHHHHHHHHIIHF

il!:?lx?l"?l'illil |
i)

o,
b

Mo o A A N AN A A
)

ML A A A A M A MM

E

!’IHHHIIEIII

Il!xllxﬂ-ﬂ-ﬂ“l-ﬂ.ﬂ AN M AN

Mo o o A A AN A A

o,
™

]

E N N N l!!l!
J ]
HEHFHHHEHHHRH’H’! >,

HRHHHHHHHHH?"

|
M
]
F |

"H"HxHxHHHHHHHHHH
E |

A
HHHHHHHHHHHHHHHHI..
Al_al

Ml
J H:H"H AN A A
HHHHHH

KR E KX X X
" IHHIIHIIHHHHH.!

O

......H.r”...u...n.___....._“... "

N N NN
r r

i A e

o

T I T R U D i ) &
”l.”b.”'“l.”b.”l..".fl 4 m W .r.T.r.:l“.r.rl
.
W W ek b a ek kA e

L
»
&
L

-

»
»
»
i

F)
»
¥
)

)

L)
ay

i

-
)

)
X X N X

F )

]
ir
i

X i

L]

ir

)

P
iy

g
A A
O T o e
M A R NN
b s sl ol kol 3
N & e e dp ke i
LN N N
e dr e i
A i A
ik & Ak kb ki
Lk B
et dp e kR
1.1”.-”.-................4.___........_.... o

e
A

b

A i, )
o

A
a:::x::"xﬂnﬂx’::u":!
o

L)
-
.
)
PN
et )

E Y
X K BN

a»
i

X
»
h ]

ir
ir

Ll
ol )

”_.qH.-_”...“w....qH.-.H.___H* .-.”.4 ._q”
Ao ey i e e

e e e e
[ - ] r
A .._”___.”___.”_-_.___ .__.H_-. » ....._....H...t..r.rutt_..”_-.”_.ﬂ:
EaC N W) WA e i e ke i
e L) Bk Ak d dr ok

-

g

LR
[y

»

»
]
& B B F B

)
L ]

e b

*
[
[y
-
A

ot )

i
W
»
LB I L N
F3

¥
»
L
F)

»
]

F3
»
¥
F3

E ]
¥
¥
L ]
¥
»

]
L
+
¥
L )
»
L ]
L]

L
F)

)
1)
x
i

L ]
E )
y

*

L

:Jr:lrlr
e e e
o

»

|
E) .___.-_"-_

n
S

M_MN_A ]
A ]
M_N_A A M

x
Wty
iyt

o

B X R A

I"Il?lv?ﬂll

EREREMXNEAALEENNNI
E ] ||
Sy

-t_._-.”

E S

e e
......."".."".."".".H.H

..“".“ el
e

"mu"."" .%".
A TA A TA A
[

U.S. Patent



US PP27.,439 P3

e
XA YN
AN A A M
A AR A A M
A AN A

-

PUHHHH! H E-.__. M

ol O i .;.1-.
; i rnrnxnnunk.kﬂaﬁl" -

oL,

!ﬂ.ﬁﬂ.ﬂﬂﬂﬂ!’ﬂ"ﬂ"ﬂ
e F.H.H.xxxiﬁfl{n
i - Ml de o A O .
: P o R ke W ke
A A R A ; - - aar e
MR KN R X MNENNKEXNEXXNEXR (A ol 4 & A A R P P S B AL LN A N &
L i X XX XX XT XX N X XEEXERE X x dr b dr dp o Jp b b Jp o Jp B e Jr o de O b b § 0 A b dr Jr e & K U
. . E X K E X X E R E M N XN MR LA I N Y ) L AL N L N N A N AN N A
' AN & & XK F hodr dr oo dp Jr o dp Jdr e Or o o B o dr o dr B dr e Jr b e dp A e Jp B dr B o Je e B e dr dp dr o dr
A e e R I T iy ity Pl i e i T M
T e P e T e a T a a T a  Ta a e Te a

ar b h kb W Eh ok o E I o L E
CE e My ka4 Tt P .........r....n......_ .._.-..r.....r......_ i .r......_......_ .._......r.....-_

-

ot
L
L]
|

p
g

I

Sheet 3 of 3

. ra =
- LI B
A k- oa

B A dodp d b e b Jp oo g b owron hom b bk kIS s oS dodod s o
o b Jrod b m & b0k b b b & b b boa wrowrwra wra k aa nk
- o I I I I N N T T T A A U}
. Ffr & b o b m b oa o ok kh k h kM Ak ko ok kM aoaoaxa
. ! " ) b b 2 m m b h & b b b A S S i ooy koa
2k bk b d b doarara sy b bk h h ko
. Jod b Jrode o b i b dr b m b B dr dr dp dr dr e B oarom K
. Ak ok h h kb M & d h koS bod M s j h k oaa
N T P S U

LI
a b & &

ror s = L]
b & W s a2 o= N
r = n h = =

¥

3 a B S & Hxﬂxu_mv.

a A o0 O b drode b il
F ok kW ! Y
._...._.r.t.._.._..r.._..._..-.....-_v u..#

£

ir 2 a2k
L bk aoaddoad
k o a2 o m n b &
Ak h a h kA kK

X

s J e A s
3 E K ] E
’ : lll hﬂlﬂ#ﬂﬂl ~ IHHF.HHHH.H
3 i .. . R XA oM A NN

L

B X MM X XX KNS

xR NN

KX REKENERERRERHNDN

EELELLT XX THERLRN

Illlllllﬂﬂllllll KK

W e e i
& o g
T
e
R S St S e Sy
e de dp g de dp iy
PO R R T M b
e
o e e e e e i S S S S el
P N Al

Dec. 6, 2016

o e e

e el N

Bl N N Y A
L N Y & x e e N

B e e i

xS NN Y

! PR o

e
X e P B,

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

