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Genus and species: Portulaca oleracea.
Variety denomination: ‘SAKPORO013’.

BACKGROUND OF THE NEW PLANT

The present invention comprises a new and distinct vari-
ety of portulaca plant, botanically known as Portulaca
oleracea, and referred to by the wvariety name

‘SAKPORO13’.

‘SAKPORO13’ originated from a hybrnidization made 1n
October 2009 i Kakegawa, Japan. The female parent was
an unpatented proprietary Portulaca breeding line named

“7B1-18A-V4’ which had a red flower color and a semi-
upright plant growth habit. The male parent was an
unpatented proprietary Portulaca breeding line named

“IB1-38A-V5’, characterized by its pink flower color and
domed plant growth habat.

In October 2009, “7B1-18A-V4’ and ‘7B1-38A-V5’ were
crossed and F, seeds were harvested. In May 2010, the F,
seed was sown 1n the greenhouse and cultivated. In August
2010, three plants were selected from the F, group. In
October 2010, F, seeds were harvested after crossing within
the three plants. The plants were evaluated, and plant line
‘K2012-193” was selected for 1ts white flower color, long
flower blooming period and domed plant growth habit.

In March 2012, line ‘K2012-193” was vegetatively propa-
gated and cultivated. In August 2012, the breeder confirmed
that line ‘K2012-193” was fixed and stable. The line ‘K2012-
193” was propagated and cultivated again 1n 2013 and 2014
to reconiirm the lines’ stability. The line was subsequently
named ‘SAKPORO13” and 1ts unique characteristics were
tound to reproduce true to type 1n successive generations of
asexual propagation.

SUMMARY

The following are the most outstanding and distinguish-
ing characteristics of this new variety when grown under
normal horticultural practices in Salinas, Calif.
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1. White flower color with yellow-green eye;
2. Long flower blooming period; and
3. A dense, compact, and mounding plant growth habiat.

CROSS REFERENCE TO RELATED
APPLICATIONS

Plant Breeder’s Rights for ‘SAKPORO013” were applied
for 1n Japan on Sep. 9, 2014 (Application number 29526).
‘SAKPORO13’ has not been made publicly available or sold
more than one year prior to the filing date of this application.

DESCRIPTION OF THE PHOTOGRAPHS

This portulaca plant 1s 1llustrated by the accompanying
photographs which show the plant’s overall plant habit
including form, foliage, and flowers. The photographs are of
a three month old plant grown in Salinas, Calif. under
greenhouse conditions. The colors shown are as true as can
be reasonably obtained by conventional photographic pro-
cedures.

FIG. 1 shows the overall plant habit of the plant grown 1n
a pot.

FIG. 2 shows a close-up of the mature inflorescence of the
plant.

DESCRIPTION OF THE NEW VARIETY

The following detailed descriptions set forth the distinc-
tive characteristics of ‘SAKPORO13’. The data which define
these characteristics were collected from three month old
plants grown 1n Salinas, Calif. Color references are to The
R.H.S. Colour Chart of The Royal Horticultural Society of
London (R.H.S.), 47 edition (2001).

Classification:
Family.—Portulacaceae.
Botanical —Portulaca oleracea.
Common.—Purslane.

Designation.— SAKPORO13".
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Parentage:

Female pavent—°7B1-18A-V4’ (unpatented).
Male parent.—7B1-38A-V5’ (unpatented).

Growth:

Time to produce a rooted cutting.—About 2 weeks.

Envivonmental conditions for plant growth.—The ter-
minal 1.0 to 1.5 inches of an actively growing stem
was excised. The vegetative cuttings were propa-
gated 1n five to s1x weeks. The base of the cuttings
were dipped for 1 to 2 seconds 1n a 1:9 solution of
Dip N Grow (1 solution: 9 water) root inducing
solution 1immediately prior to sticking into the cell
trays. Cuttings were stuck into plastic cell trays
having 98 cells, and containing a moistened peat
moss-based growing medium. The cuttings were
misted with water from overhead for 10 seconds
every 30 minutes until suflicient roots were formed.
Rooted cuttings were transplanted and grown 1n 20
cm diameter plastic pots 1n a glass greenhouse
located 1n Salinas, Calif. Pots contained a peat moss-
based growing medium. Soluble fertilizer containing
20% nitrogen, 10% phosphorus and 20% potassium
was applied once a day or every other day by
overhead irrigation. Pots were top-dressed with a
dry, slow release fertilizer containing 20% nitrogen,
10% phosphorus and 18% potassium. The typical
average air temperature was 24° C.

Plant description:

Habit and form.—Dense, compact, and mounding.

Height —Approximately 11.5 cm from soil line to top
of foliage.

Spread —Approximately 31.0 cm.

Time and conditions to produce a rooted cutting.—?2
weeks.

Life cycle.—Annual.

Flowering requirements—Blooms repeatedly from
spring to fall.

Stems:

(reneral description.—Round with lateral ridges.
Stem color.—Closest to RHS 144B.

Anthocyanin color—RHS 59A (Red-Purple).
Pubescence—Absent.

Stem diameter—2.0 mm to 3.0 mm.

Stem length.—13.0 cm to 16.0 cm.
Internode length.—1.0 cm.

Branching— Abundant.

[ .eaves:

Arrangement.—Alternate.

Shape.—Oblanceolate.

Apex.—Acute.

Base —Rounded.

Margin.—Entire.

Leaf attachment.—Petiolate.

Surface appearance (both surfaces)—Dull, slightly
waxy.

Leaf length.—2.6 cm.

Leaf width.—1.3 cm.

Leaf thickness—1Less than 1.0 mm.

Surface texture (both surfaces).—Dull, shightly waxy,
soft.

Leaf color—Upper surface: Closest to but brighter
than RHS 146A (Yellow-Green). Lower surface:
Closest to RHS 147C (Yellow-Green).

Leaf surface pubescence.— Absent.

Venation.—Only the mid vein 1s visible.
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Petiole —Absent.
Fragrance.—Absent.

Inflorescence:

Inflorescence type.—Solitary, sessile.

Flowering habit—Determinate.
Time to bloom from propagation.—6 1o 8 weeks.
Lastingness of individual blooms on the plant.—1 day.
Flower diameter.—3.3 cm.
Flower depth.—0.5 cm to 1.0 cm.
Fragrance.—Absent.
Flower bud:
Surface appearance and texture.—Shiny, pubescent.
Shape.—ILanceolate.
Bud length.—1.0 cm.
Bud diameter.—4.0 mm.
Bud color—RHS 145A (Yellow-Green) with RHS
145C (Yellow-Green) around midpoint.
Corolla:
Shape.—F1ve distinct petals, free, petals are heart-
shaped with a square base.
Petal pubescence.—Glabrous.
Petal size—1Length: 1.6 cm. Width: 1.2 cm.
Petal apex—Retuse.
Petal margin—Double lobed.
Petal color, both surfaces.—Closest to RHS 155C
(White) but pure white.
Calyx:
Arrangement.—Composed of two sepals, Iree.
Sepals.—Shape: Elliptic. Apex: Cuspidate. Margin:
Entire, slightly sinuate. Sepal length: 7.0 mm. Sepal
diameter: 5.0 mm. Sepal color: Closest to RHS 144B
(Yellow-Green) and translucent. Texture (both sur-

taces): Soft, dull and slightly sticky. Appearance:
Double lobed, slightly sinuate.

Reproductive organs: Androectum.

Stamen number.—Many.

Stamen form.—Free.
Stamens color—Anther: RHS 17A (Yellow-Orange).

Filament color: RHS 145D (Yellow-Green).
Stamen length.—35.0 mm.
Pollen amount—Mimmal.
Pollen color—RHS 17A (Yellow-Orange).
Fragrance—Absent.
Placental arrangement.—Central.
Pistil number.—1 (per intlorescence).
Pistil length.—1.0 cm.
Stigma color.—Closest to RHS 155C (White) but pure
white.
Stigma length.—3.5 mm.
Style length.—6.5 mm.
Style color.—Closest to RHS 145C (Yellow-Green).
Seed production.—Absent.

Disease and insect resistance: None observed.
Environmental conditions,
None observed.

disease and 1nsect resistance:

COMPARISON WITH PARENTAL LINES AND
KNOWN VARIETY

‘SAKPORO13’ 1s a distinct variety of Portulaca owing to

5 1ts white flower color and domed plant habit. ‘SAKPORO13’

1s distinguished from its parents as shown below 1n Table 1.
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TABLE 1

Comparison with Parental Lines

Female parent: Male parent:
Characteristic "SAKPORO13” “7B1-18A-V4’ “TB1-38A-V5’
Flower color White Red Pink
Plant growth habit  Domed Semi-mounding, Domed
upright

‘SAKPORO13” 1s most similar to the variety SUN
DANCE ‘White’, also known as ‘SAKPORO006” (U.S. Plant
Pat. No. 24,526) however, there are diflerences 1n flower
petal color and plant growth habit as described 1n the table
below.
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TABLE 2

Comparison with Similar Variety

Characteristic "SAKPORO13’ SUN DANCE “White’

Closest to RHS 155C RHS NI155A (White) with

(White) but pure white RHS 145D (Yellow-Green)
at base
Semi-mounding, upright

Flower petal color,
upper surface

Plant growth habit  Domed

We claim:
1. A new and distinct variety of portulaca plant named

‘SAKPORO13’ as illustrated and described herein.

¥ ¥ * o o



US PP28.,618 P2

Sheet 1 of 2

Nov. 7, 2017

U.S. Patent

AR R ERRESM Y ERREIRTHE

. o IIlHIllﬂllllﬂﬂﬂﬂﬂllﬂﬂﬂﬂﬂlﬂﬂﬂ l"IHH"H"H“I“HHR“HHH”H“HHHHH“HHH“R”HHHHH“H”HHH”HHHHH“HHHHIHHlllIIIlllI"I"I"I“H"l"ﬂ"!“ﬂ"ﬂ“ﬂ“ﬂ”ﬁ”ﬂ“ﬂ”
XA EE EEEERSXSXNEXLEXX A ER XN NEEREREXEEXEXEMENENEMNXEE XX e E RRERESXEXRESXRNRDMNDZ

AREEREERERERERZMXSTIRERERLHNINKES- M R X NN XXX XK XML XXNNENEXXELRIR EENERERERERENERERESTHNKN AL

ERERXEXNREXEXXEXXEXEXXN A EEXE R XXNXEXXEREXLEXNNNLALXXERE EREREINRRE XX &KX EN

RERERERERRNLEREXREDZXZXEXRERSSZ S XIHWRES: R _FE K B A E N RN N N E NN EN N NN NN ERRERR:MEXERENN ]

. ERERREXIRELIEXAIERERESSXX X M AXERELXEEXEKENENXSEEXENENKEXNSELER EEXRERERXSXXENXEHNT

R EE KX NERR XX RERERX R P M P A A MMM N M NP AN R NN X MR ERCFERE RN R N E N X L

EXREERERREXEREXERRSESERNRE A E XM XEXEREEENIALEREEXEEENEERELXRF EEREXERERXRER

A A X RERRERSXSNXNREILRERRXTR M KN KN AEENMNNEEREENXEERELELTRERERERHR KEREEXRELXRESLR:NH

. X E RN R X EXEREXXERX X X EE R X MK M NENNEXEEXEEEXERRERERE EX XXX X ERREXRE

ERXTRERERERRENRERERERESXZXXRERHNE M M E NN NN XERERREIRERHERMNRHERLRERTHE AR ERRRERTHKE N

il EXAXLREXLEXLEELXERESLRE R AXEXEEXEEEXELAERERSLESX K KEEEETRERERERSNXLRE

i..' R X E N ENERRERERDZTXE R M A N RN NN KEEER R R EIE e R N KR E M
. EREEREREIERREXREDXR ll MR K E M ENENEREXERENR E R REEFEEFRERSRSENR

L ] | EREREREREERERERERERERETRER KX XXX X NKX A KN KN X KA XX XEXEXLEERENENRERES ERRERERLNRERRNR B
. E ERXREEREREEERREXER/HR | x XX X X XENXERXXERNXEXEXLEXEXNLENLEEXEREXEXERERFASR KR JE R X XN

ll k EEXRERERERERERIERRERTRERFE lllll B JEJEE XN N NN A NEXERERENNRENNEN NN KRRERRZFEINERRTRNEHR L | ERERERNRERRNR R

. EEEEXLEZTERNR EREXRK lll | ERXXEXEXENLXENXALMNENEXNENNXNNMNNELLL ERREEXEEXE E K EREREREERLERN

L ] IIIIHIHHEEHHFU.!! R ERE R E N KN L | | EM_FEJEFE G A N MR N N M A M M NN N NN XN N ] EREREEZXE X K ] L
. R E XN MM NN NN M M A N E X E E E R EREX | EERE XXX XEMNE NN N NENMNMNENNENMNEEEMEEEREIEIR E X ERER EE REXERRESXSZNER

M K AN o Ao K E N K _E hlll HE KK XK X KX NN XXX XXENENXNMNKENXHSNXRER EER K ERKE EHAKE K K K A

- N xR X kX E X E E JEJE A A A RN JE N N E N M KN NN XN NN N ENER E R x xR EE KX X X R

L R E R K N K || B E X XM N EXEN N NN NN MMM N NN NN NEERE RERERERHER®EFRSZSHNRHB
(el A N A N A N M A A AN W NN ERERE | HREKEERSTXEXEEALMNXELELELENLELNLKEXENEALAALLEEXEXEXERERERERE EEERERERESXSXNET

E i 3 - M E_R X X A A M MM N E N KA AN AN NN NN M NN AR RN REREREERERZYXN B
B A A A RN x RKEE IIIHHHHHHHHHHHHHHHHHHHHHHHHHHHHII EXREREREIRESRZSNR

M KA A 3 B KN KN E R KK XX XX NKMX XXM XXX MXENNNXENMNXEXEENEELERERERER | EERELXESIERHN N
- 3 . . HEREEREZXNRERERNETN JEJE X X XXX XN N X XEXMNMNNNNANMNNXENEEEEEERETRFETREZT EREXREXENREXX XX

RERERRENRIERNRERHR PR N M M A MM M N N o o A R AN M NN N XN MK RERENNENRRER RERERIRESZRENRR®SES MR

EEERXLTELERENERE A A XN N X XN AEENELNANEA AL EREEERERER XEEREXRELLEXEXEX

E R ERR KRR N i AR R X AR AR N A

REEZEXEXRNRLZXDNR MM M MM MM MM M N MMM NN MM NNRERERERERSERERERERE E ERREXMNEXEREZNESXR

ERREERIRERSZ XNXNEREIRS®XE®EN A XA NMHNNNMHNKENNNENNXESEMSHXEENLYEELTEEELSRERERENAR EEAKERERRNKSXXXRERXN A

EE R X R ® XX XX XN AL NN NN NN NN N NN N NN NN N NMENNEREXEXRERRTIRE]MR.IE X K XX R R E XX EN XXX

E N E o e L e K B R E R ENHNE ERREXRRENRERREDZ DZXDNJXE;KRE AL

ER K A MA A EANNAENXEEERERESTREREIRER EREXLELRETIESEXNXLX

L] El I i i e ] ] L

E . LA M A M M MM MM MM M N MK KNEREXESEERRE E EXXEXEEEXRERIERESESZEREIRE

L MR M KN MK M KKK M KKK K NNEEXLRERESRRRE L ERREKRKERLKRESXRENRERERSST A

E i MM A M N M AN A NN N MMM ERERERERERERERER E kR XXX XEXEXNEXDZEXX

RN KX N XX N A M MM NN NN MK MK KENERERERREDSRE REXRERRESESERENRSRIFE.DXNSZS R

E XXX AN NN LA A NN N N N MK NNKENEKEEREETERR ERXEXLREEESXNENSEXX

F_JE PE A0 A AN M M A e MMM M M N M N M AR M NN XN KRR E X XX K

B E XXM N AN BN M NN NEM NN NN NNMNNEEEEENLE ERXEREXEREERERXEXE

l" HIHH“H“H”HHu.””H”H“H”H“HHH”HHH””un”H”HHu.””H”H”E”H”HH!”H“HHH”H"H”H“H"I" . L] AR X REERRERZIREHR e IH"H”ﬂ”ﬁ“ﬂ“ﬂ"ﬂ"ﬂ"ﬂ“ﬂ”ﬂ“ﬂ“ﬂ“ﬂ )

IllIHHHHHHHHHHHun.HHHHHv“HHHu.”HHHHv“unHun.HHHu.”HHHHHHHHHHﬂlﬂﬂﬂﬂﬂlﬂlﬂﬂﬂlllﬂlﬂlllﬂ . HHIIIIIIHIIIIIIII lIlIHHlIllIIlHHlHHlIHHHIlHlHlHlHlIHIlHlHHﬂﬂﬂllﬂlﬂﬂﬂlﬂﬂﬂﬂxﬂﬂﬂlﬂﬂﬂ '

L A A I i A i T e EE F EXREXREXERRE K EEXEEERREERIEEXEXELEENEXEREEREESESERESEREXE XX

M M M N K NN N MM KM KRN NN NN NNKREXESERERRIE " EEN EEAREXLIREXLIERENEAREREEREREREREREIERENESTARERERERENE XS EREAXRERRERS X & & & B

JEAL M A P A M M M M M N M A AN KN AN ERXERESEXEEERENR E NN EE K & R x | EEEXXEREEXEERIEREXEEYEEEXE XXX REREETERERREDSEXNEXREEX XX

ll LM M M M A M N M N MM N MMM N oMM NERRERREHRN®EHRIE R R R K R E E ] AEEREREREREREIEREREREEREXEREREREREREREREREREESRERERESNEESERY R X AL

R A N A AN N MM MM M N MK NN AN K EMNTERERRERE EREE EXE ERE " " x K EEEXAXAEEETEXLAERESIREREXLAEREESX AT XALREXAELXIEALLXLRERSYERXEX

| M e e A A M M M M Mo A AN A MO RN ERENEREXRERERERIEHR e K L] K X FEJE R R R X YR R ENRNERSNSTEXXXXEXNREXEXREXRSXERZTRERR A

leﬂ MR KN MK N NN NN NNNALEEEREEREEEERESEREEERENRR E_N K EE K K& X x_x EEEXXERERREEREREEEXENEELEREXERXEEREXEEXERERESESEERXEXESRSERES XN

|| ll LA M N A AN N K MM NN NNEEXENEEEIRERERERESLEREERER AR X E KR K IERERESXXIXAREREERREEXENNXENEREX X ERERESEXERSLRENLEXERERESYESNERESLRERS A

KK X E I A X oA X XXX ENEXEXERTERERERWEIE x EE X F F R XXX XX NN XREXERSEERERSIERRESEXEXRESXEENEXXRESLXHESESYEESXERXEXXXER

xll R R XN x LM A MM MM N NN ENEXEREXERERERRERTHETIR®EIRE.IRE xR E K R ll KX KK ERERERELEEIXIEXREREERNRSENXERERERENSNRERSERSERRESXSMNZEXNXEKNERERNRERTIE.:MH®E R
EEREERSXALXEALELMNENLEENLNLEEXLALNEALEALIALALAAEIEXLIEAEALERRESEYRESXEX - EX X E K X AAREEXTEIERERILITIERERREREREEX LA AL ELLEELAEEA AL EREENS XXX XXX

L] PR O MO JE A R R M N M A A A M N N MM NN RERRERRERRRRERERERRETR E L XX R N NMX X RERFEXRMREMNREX®RERFMNXNMEXERS XXX XXREXRSNHNXREXSE R N
REXXREXNNEXLEMNMNNMMNMRNNNENEEELEEEREEIREITEREEREYYFEESREREFRRERE | X EFREXXEE EXRERERERENKEEERERESEXERERRERSEFRNEXEXEEXNIEESRESRELXELERESNNXEXESXRERRE

KR _X X MR A MM A MK N K NN M KR KN KX EEXEERLEEYIEREREERERELERENEREENRERER K AEXENRIRHN A KK XNKXEALEREMNMERSSESXENXNERERERA/.NKXXELRESXYENKERELXEEREYXRESYSRESRER L

RN E N E N E N N E N XX NN KN ALENNEREREREREEEREEREEREEREYFrEREEETERREREE x EE X X X X N XM XX R AL EREXENEREXEEXEXEREREIRSTSEHNNEXEXXLXXNZEYEESXRESEESSXEINRSX

NN N MR XM N MM MNNENNNENNEREEESXRERRERER®RSZ RERHER-E EERERENXREEXRERERNLRETREF R RRE EREXRE KR X X EXEXEREXEXNNEXERESNKSERSENRESIERDNN®EWENMENKNEXERESDZESXESRNENNERRESZX®E X

M A X XXX ALELANNNMNELEALENXEELNEXEIELELEREDRERE KEEREREIREERENRRN ERXLIREREIEEINEEIXLLILLELALENEEREARELEEAXLERELAE AL AL EARELAEALRE AR LR XEXX

T N A RN MM MMM N M RN NN RN MK NEREREERERTHNE ] E X R NN ERENRN RN AN JEE R NN KRR XX NN XXX NN EREXNEXERXERENEXRERR KA

AR E RN E NN NN NEMNNLERENTIEEEEXEREREESNRER ERERERERFERXSZTXLRE ERERERENEXEXEREREEEXERERELYEXERENLEXERESEMESESEAEERELEREELEEXREEENLEEELEESERERES

M N A A N MM M A M KN KN RN NENKEXERERIE E KX RERNKRNKESXZEX A EREERRSXNXEXERERLRERHSESNSHNZIEREMSNKSEH~XLSEN ML EXERELXLLELERESLNXNKYXIRELXEEEXEERESSEXRES K

AR E M XN E N ENEEMNNNEREEXEEEXEXERETEREE R ER XX XRENREEX XN XXX X XEXEXERERXEXNLXERENEERXEXXEXXEXENNNLEERREXXEXEXEIEEIREEEXEXEXEEXNEDSXZEXS

oA N M N M N M N MM A REE RN NN KX N ] REREXERERRTRNEIRNEHR X R R X XERNERDMZESEXREMRHMESHNKSZIERR® SJHERERHNMXXEREERESEXRE:MNSEERRERSSMESH!MHSNIERH®RERES? .SMSJXES R R

M A K MENNEENEEELTELLELERELEXLLERERRKETRER ERREXLTRELLIEIEERRESSEE AAEREREELTLEEILIALIXLLIALAREELILEXIREARERESENXEXLNEALRERELAEXELEXEEXLAELELEEREESXERERRE

T M AN M NN NN NN XN ERREXNER L e N K N XN NN M A MR RN N N X R E NN RN NN XN KEREXRERRDZXXMR:)YERXNEXRESXH®ERE

R EE N AR RN XEXEREEXEEREREXRERESRRENELRE xR XEREXXEXEXEXNERTHE ERXEXEXEELEREELERESXXEXLENEEEREEXEREEXERENENEEREEREREXEELEREXSENXENEXESXELERELNEDNZXXR

L EAEXRERERERELLIKEELXIRENLEYEIRERERER ERXEETRELRERELSXSXSINR EREREXNKEXINNXAEELLELEXELELEXHANESRESREHL.HNSERRERKSXRERRESNRKENXREYXTEEREMNESELEEXEELRERESTX X A

xR XX R JER ERER NEXRERERZEXXER EXEERERYEXXXIN R E R EE R BN ERE NN EXENERXEXEREXENEXEEEXNREEXREALLXEXEXREREXREMNEXEERENNREXER

oo NI ERRERRSERERERINKENHNRERTIRESH®R.Z YR ERELEERERERRNEDN:DZ EFERE K MK X E N MoK M E M N E NN N EREEMNEENENNERENEXEREMNKEYREXNEXXENRSLNRENKRESNENRESESRE R

xRN ITREREITEELXIRERLELRELER EAXREKITERERESLTESXX EAXEXLELEXMKEEXALELELNEEXNXERERRESNXHSHSXESEXEXLEELILAELLELIET LAY IRELESXEIRESEXTR

M T E R R X XRENREERRERER.DZHR ] X R xR R XN X FE A A JEPE A N N M M N AR N PR N R A AN RN MR RN NN KX ERREXREXNEXERRRERDNYXXX B

x X X K EEREEERREERXEXEXREREE EEEERERERFX xR ERRESXXERDZIEDNXX M EREEEE NN NN NERERENENEXREXERNNELERENENAEXEREXEREYEREREREMNNERESEESNENERERE

R XK ERREXREEREREENEEREXLIEREENNARERER | EREREERSXZINERTHE A A JE AR K NN M N NN NN KRN NN KXERXELNENNKNEENENEEEEIELELTRERENKERESLYESNNKERESHNKR R

" E X K X REXEEIETEIREREXESEETNENERERN XXX R R ENE XX EXNE R N R E M KN NN NEXEXEXNETREXEXEEXXENEXERXNTEXEXENEERXEXEXXEXNEEENENET N

L EREEEREEFERNEEREREREERERERERERES N " L N MK NN M N M N K NN N MR N EEMNERENENENENMNEXENEEENEERELXEREESERRESXRE]R A

K EREREIEREEEITRELIECEEEAREREREENREENRERE EREXEXRESLERELLENSX A XEELXENXLEELENELENLELELIELAERELLEEAXAETILEEALAREEXEYEELXEXELAELLEEELRESESXERESR

xR E K EXXERERREEXRERERERERESTRERERRERERRNEDFT] ] XXX XN X N KX oA MMM M N JE M M e M M EER KRR MN N KN NN XXX NN EXERXEXRENEXREXRESXNEXZEXN X N

EX R E E EEEERERREEERSIERRERTREF EXXXXEXEXERERENRDN 3 M E RN EN NN ERERLREXEXERENENEENNEREEERXENEEENEEEREERESEXESEREENX

ERREREIRE ERREREERERERERENERERENERRKR EREERRKENMNRESNXSTSXER N XK K XK N XK L AR AKX XR X KX XRESRESXLENKNKN NN KEMXEMENXENXNKENREAMH EAM.SELXRERSESXNK~RST T

K E X E X EERXEREREERERFTHE EXTEEREXEXEREX XX RERESXEREXSE XXX XXX 3 3 3 XXX XN XENEREXEREXXXXXNTEDN R K XENIERXERZEXESXXXEXERERXNXEXXXXELXELRESXEXDZTIRETHR

XK K R K RENRERERERRSEREH®MNS.DZ AR REENRELERERERERRESSXNSESXRS:MSENRZIERESRNSE?MNNE J oA MM NN oo M EEENERREE NN ERENNNNERXENMRENENERSENREERSRNRKEXENNNEXENE

AREITEIEEEERRESXLAELERERSNRKES EERERERXLXIEERERENESALLIALAREXELLEXELAELEXEX HEXEERERXELEREALEALLNLELEEREENMNEELEENLENLLLEREEXLELYELIEEXEXEEEEEEXELEEENXR

E R ERE E K ERREALS XX ERERERSYEREERREINRREXRERERER® XA RN KX EN X XXX NN XN F xR E M JE A R A MO NN N N A A M AN JEN N M M A MM MR N KRN ERE N R NN X

] EEXRFIFEEREEREETEIEERESEREEREEIEREREEXEXIEREERERESE XN EEEXEREEREXEELEXER X EXEXEREXENEXEREREEMNEERENEXEREXEMNMEREXENEXEMNERNEEEXEENEEXERESELXEYEXESEEREDZXES

EREXREEEREAERENNEEREREEERERENERENERELRE RREXKERERRHNKSITRESSTRAMNKHLSLSLENNRENNE N . AN JE A KN RN NN KN REXE N AN NNKREXENNNEXEEXENKERENMNNEEXNENENXENNESLTRE AL

EREREEREREN X XX ERETEXREDTRNRIRE X EXXXEXXREERXXXNLXEXERXNRXNNXENLX XXX A M N NN R NN AKX NERX XN N NEEXEEALREXXEXXEXEEXNEEXXEX XX

e R RER EXAREERERERERRERERRERSESERS HE R RERNKNKIRESXENXXSXNNREXMNMNERNENN N . E MR E M KoM E RN R E N MM TN ENEENENENENE NN EE NN N NN

EEEFEEERLSXNK ] EEREXXLXXEIERRETX EREREREXELEXILEEALLELLEELELEEEXNDN o, KA X MAXENELLEREMN EAXLEREXEXLENXEEILELLEELLEEELMELRELEENXELLEERESLTSE

xR N KX R EEE R XREXERZTHRZTXIR AR N N E NN NN N N M NN N XN N ] M E -

EXERETXRZEX N x EEXRERSRSNESINX A AEREXXEXELEREXERERXEMNE N o A EE NN LR NN EREREXLN NN ERENMNNNEELEREXERNNMEXLNEXNNNER

L ERERRERKRKE EREXRERRERESXHEXN KA XX XRKEXKKENKRESMMH MM R -

ERERETXERNEREREDRXHN XX RN XX XX MR XN R KR NN NN MM N RN N RN E NN NN KN EEXN X NEXNEXEX XX

ERERSXERERERHRSETRNE.D? EREREXREREDNDNX MR NN E RN ER N NE N NN X o o M oA N N NN MM MK N NN RN EREE NN N NN KM EREREN RN A

EEEFEEEERLRESXT A EXLTEAXNLEXSXXESX A A XLEXLELERXNRLNNNELHM Mo A MK N K EAEENNKEXENANEXLENEEXENEENENELEENEESEXEX

R ERE RN EERRERER S TRSTXEXSN m_RE_X MX E I i -
EEEREREENERNEERESERESYESXERXXERESE XX XN HHHH“THHHHHHP Mo BN N N NN NN NN RN NN MENEENNENNNLEXELENER

EERERRERERRELN I LIREIERELEREREEXLRER K AKX IHHHIHHF LR R A XN K XN XN RN NN NN KN NN NERXLNENNENKNXKERNMNENENETRES
EEEEREREREFEEREREREEEREERESXREXREE XX NREXEXERENDZESXN X o XX XX X A M TR RN MR RN M N M N ENEEE RN NN N K XN NN X NN

EEEREREEBEFERENEEREREREREREREANANEREERERERERNXESRES ESXRERESRERERN N N ] x “lHHHHHHHHHHHHHHMHHHHHHHHHHHHHHH!HHHHHHHHHI-

A EXrIEREREERLRE EMXAREXEITRELIRERENEERESEIALEELEESLELERSRESST X R_A ] MO M N N AN KN KA KKK AEN KN EREENMNERENEENEEALNNEENEXE X

EERERERFER N EJE X JE R N ERERANRERFR M XXX NSXRERESXXERNN L -
EERREEFEERITEEREEEERSSEAREERERRERESYRES XX XEXERELXELEXESXER A NN NE N MEE NN ENENEERENEEENTNEXREEEXEXER

AEEXIREEXEEREENNEEREEREREEREERERERERESTKEREXENKRESX XX XXX XX g B N -

- EERE " XTRZEEREEXEXRERERESEXREXEXEXREREDXSEXXXXERRKEXIN [ N A oA M AN N MR AN MM KEE N R NN NN NN NN EXEENNEXEN

X REREXEERRENERENEERERERRERESRLZSERRIERHSESZ S ESXEHRESHMNFENXN N X L ] x E N -

L EEREEXARXEIEINLIREAERELXEXELESXEALX g A XX XENENEXENEALELEELEXENKENENELELLELELELEELLIEEXLR

FEJEFE R R N E R N N N NN RN N KK L M o M R A A AR M A RPN N N N A A RN NN X XA
REREERSERELENEXEXERZXESXELXENRERSENILNSX KA B N E N ERERENNAENMENEREEREEEREEEXEEENEERENERETE LR

ERXEREKRERERLRERERERKSERE?XHNXSERSLNKEMNNENEN NN MR MO A N M A NN KKK KN NN KX KN KK NN N EEENNENNKEREXNKRE A

X ERE XX XX EXENEXEREEXEXEXELEXEXENIEXN PLPEPE MM M N MR RN NN XX N XX RENLEEENENER NN XXX

EREXRELREREXREREIRER®RHNEIRERNMF®ESNNKERSZ R®RDX?NR]ESX >, MR MM NN NN R ENENEREN NN EXERENENEEN RN N
AEXLTRERELXELEXEEESLELEXLLNESEXALXLN LA, A A XM NKEXEENELEELAELLELELEENXEXIRERENEELELEXEELRESR

EJE R JE N E X XN KR R N K XXX XN 0 X KK b E N -
AAEXERXEXERXEXEERESNERDZENSZESZXESESXERS-MSIESEX MK E LN KN NREEEREXEENENENEERENENEEESXEREERESEXTEIR

ERE XK XKENXNXXTRERESLLXEXEHXSEXEXEXEXLNENNN s N -

EREX XXX XXXNNEXXXREMNRERXSEEXSENZXZXX 3 R LN KN MR RN N EEERXN XX NEEEEXREREXEEX XX

IIIIHIHHHIIIIHIHIIHHH!lﬂ"ﬁ! M M M A N MM N N M MM E NN NRENEREXEMNNNNEREXXRESXNE

- ERXTARELEEXLEXEXALARELERESLAN T XXX I KX N

L x [ M P P P A A M M N N JE M JE AR A M AP NN N MM M N N EE N NN A A

- EEXXREREXEEEXEREINERXEXEREXERENERXSX A MM A M NN N M N NN EEMEXL RN N NERENNENEERERENE R

EREXLRERERRESENSESENNKNELNLIELELENKRETX AN KN B -

x R X XEREXREXEXXXRSXEN L, i LA M A RN N N NN XA NN NN RN NN KX XX

ERERERELERERERIRETHR®RS ZYE}N KR X » B o0 e o a8 M NN R MR EMNEMNENENNKEEENNNKEXE A

. | HHHIIIHHIHIHH“HHHH EXAXLEXLERXEENLENELEXENEXLAELLEEELESXEREXEXX

R R EE R NENZX X X X MM e e A A M M M O MMM A AR K MO N M AR N R KA

" EREREZXXERESXERDZXEXENX L AR NN NRENEMNNELENEREXERNEXEELERENNEEEXX

AKX XXX XERERERZN A -

x R XX XXX ERRERNT L x L B A X R R RN N MR XXX XXX NN ER

ERREXRRNSESXENRE - M A N M oA MR NN N MK RN N N NN E NN NN R A

. AEEIEREEEREEERSLXLERELNE RoA XM XNELENENKNEELLEEENEELELELLEELEELER

E R E R R X EX R A Al L -

ERREXXERERRIEEXRETRETIREN A M N KN EN RN N EENENENEREEXEEXE X

ERERELXNKLNKERESLRERIRES?MN M o B -

ERXEXERERERERREDXRE X X A X ENENENEEXXREXXNEXEREERNXEXX LR

ERRER L B o o KA M N N MR N NEXEREXERNXENDZEDNSENSEXRE

. EENE N A A M A K WK KR NEXENTEEREEERENEX

w_r N E e -

X N L R N R NN N KEREEEREMNENEENEXREX LR

A -

- 3 A M E R N RN NEEEREERXREXX R

MR M M KN N KN ER RN NEXEREXEXREXHMNME R

. M MK ALK N NN AEERENEEXELEEEERELEXEXLR

E e -

HERERENEENNEEREREEXEEEEEEREEXERELXREXR

R N -

- MR WM N R A A NN N RN NN NEREXEREXXRE X

A W e N M N MM NN RN N E NN NKERREXSENERR R

- o M AENXEXEEXELENELELLERELELEXERERESHS

A A E e e -

- MR KRN KN ENERELMNERXEREEEXESEREEXXEXERER

M M N N N MK N NN KK KEKEREXETAREYXENKER R

- MM M NN EREXEEXEXNEREERES VXX

Mo M MM M R MM MR K AN E NN RENERE MR E A

- ll E Y o AN M EEXNEEXEEENAEEXELE

EJE R A X R R ER NN M XN KK X X A

- ll (LA R XEMNXEXRERELERESERZEXEXEXE X

xll R XXX X KX KERSANXKEX X &K K R
" XXXXEXEXERZXEXEEEXERDER
|| R A E X XN EXERER

= W EREXXEXLELEX XX

| -
XN EXEREXEREXELER

..” L Hﬂﬂxﬂﬂlﬂllxﬂﬂﬂﬂﬂlﬂﬂﬂ -

-

1" Hﬂﬂlﬂﬂﬂﬁﬂlﬂxﬂﬁﬂﬂﬂﬂﬂ |

T o e
P A s 3
A o X e LRI A
Bk b o R E o dr & & dr & A REXNEERIERS T N
LACEE LN I N & XN N R N N N NN N I W e dr dp i X xR XENEFNKR
a o b & E AL N e, & i AR RENERNERESXE I
i ] L L
.’.ﬂ" o i ”Hﬂ.ﬂﬂﬂlvuﬂn P H.:.”.-.l'.r.l.'? HHIHHHI“H"I“H“I“H“ -

| |
. "
) Ll
L | |
._._.-_-_.44”.___“.__.”.qH.qH...“-H.._”...”.-H.-_“...“.___H.-_“....._ [
L R el N |
L) Lok el el R R0 M
o o L RN Y
» L) [
.
L AL 2 *at
5 a * L) Ll
L) L) ol e A e e L) L *
.-.4.___”_-H...”&H.-H...”.._H*H*H&H;&-_”-_ ...“_-H.___”...”.-_H.__.H...”&H;”...” * L AL H.._.H.__.”.rn i ._...._.H.._.H.._.H
L Sl RO S N, o el e Ll iy L
L) N e N e N N o Faa®
Wy dp ey dr Al e W iy dr e e ek W e ey dr e e b iy e iy ke - x & LR
) L R R N 3 0N el L aE N el MMM R MMM MMM NN M N L ) Ll ) Lt 30 )
L L O 3 30 E RNl kol Lk E C Bl 3 3 L A aE Bl ol U 0 3 a0 aC aEaEE al ksl al ) L SC N S ol L L E el k)
L ) L N N A .__......4._...4.4....4.___.__........._..._._.4.4.4.-....___.._........4....4&._1.44lm"......~#... ey d e LN L O N NN
i ik X Wiy dr ey i e i i L N N M e N N P I e idr e iy iy i i ik L Ul e N e M
EE A N A E A O e Al M Wy iy Ay W e 0 e e e e bl iyl i e e e e e Iy ap e o e by 0 e e a0 i EaE e N L el R O
it e eyl e d iy Ly dp iy O e e e ey e e e Ay e Ayt ey e eyl N iy ey dp Wy de ke e
S N N a a N Y * L I I O T o o T O o o O 0 AL O S g i iy i i Pl i L R
o al aC a3t N e ) i dr e e i LU e N
e N R e el e e e L
A A A AR AR A R AR Rk A d B e e dp e e e e e e ey e e e e e R e b de ke kg ek kel N )
w iy R e e e iy R e e N e F a al aal i i dr b A i
Ty dr i e S e e e dy T dp el i e e iy e O O iy e Ayl ey e e e ey e e o b R ar
e N R M ) LI I I I e L O ol e o T o o g e e AL I L)
e iy ar e dp e e e d I dr e p il i e ey e e e e e e ey e e e iy e e ey ey a0 e e O e e K e e i i
N N e e e N e *
I e dp Uy e iy O ey i e A i i e e ki g e e dp e e dr e e ey e U e i ke e dr e e e iy d U ey e by e e ey U0 e dp d il de by o e L)
N N A R e N o N o N o A k) i i
e Ay iy dp S e iy iy b e e bl e ey dp O e dp g e e g e e e U ey e e e ey A ey dr e e dp dp e e iy e ey dp g e dp e iy g e e dpdp ek dr e day &
N N o N N N N ek N ) L )
e g U Cdp dp b e iy e e el e e e dp e e iy ol i o O i dp e iy p dp e ey il e e e e pdp e ey e e e e ey e e ey i e e iy e e ey e e Sl e iy 0 e e il e e iy il e e e i dp e e e i e e
N N N e e N N N T ) i a
I e g e iy iy ey O S i e ey 0 ey e e dp e e e b iy o el e el i e i d e e dp ey dp e 0 g e e S K e iy oyl e el 0 i e g e e e el & e e kel e b
w ey e dp dp iyl e e Ay e e e iy e el e e e iy e 0 e e e e e e e ar I e e e e a0 e e dr e e e O e e e e Ry dr e e iy e e e e e dr e e ey i e e e el e e dr i i dr i
e e e g I e e N M
N N N N A A N N N A N N N N A N e N N N N N
I e N N N e N e N N N Nk & i bk gk i ek
R N e N e N N N A Ll )
I e g Uiy iy ey e ey e e e e ey iy il e e e i e e ey ey e e e il e el ey e iy e e e e e dp e e e il e e e e iy e e e ey iy 0 e e e ey 0 e eyl i e e e bk B W e ke ek
w e e iy il e b e ey e e dp e e e dp ey e p 0 e e e e e ey iy e el e e 0 0 ey 0 0 ey il e e e Uy iy eyl e dp ey dp e ey e e e iy e e ey i iy il i i e
e e e N I N N N
W dr d ey il e e ey dp e e ey e e R iy U e iy d iy e e g e e e ey g e e dp e e e 0 e dp e ey il e dp e e a0 e p oy e el e e e e ey e O e e e e e e e e e e e e e i by ok
N e e N e  a a  a E at a aal aE E E E C a C C eEaE EEAC E C
N N e e N N R )
e e e e U ey dp e 0 i dp U e e iy U dp ey e e e e gy e dp e dp O e e 0 e dp e e dp ey d e e U e e dp 0 e e dp e e e dp e ey e e ey a0 e e e e e e dp 0 e dp i ke bk d kR
N R o e e N ar a  a  a a  a  a a EE E aaE C al)
e o o T o o e o o o o e e e a e a  a a  a  a T a T a Ta b &
N e e N R A N N N N o
drdp e e e A ar R e e e e e d e e A e R e e dp e e B e ke dr e e e iy p e e ey e e e e e e dp e U ey e e e e e 0 e e dp e e e e e e dr dr e e el i de
N g g e o N N L A N )
I e N N A N .-l."..q...u_................k&...
N N g e N A N el N kN S
R I N N N g e e sl )
A e e ey ey ey e e e e W e e e e e e e e e e e e e e e e e e e e e e e e e e e e e W e e e e e e e e e e e e e e e e e e R
3+ Fk h k> F F b FFFFEFEEFEFEFEPRPEEREPREEREEFEFFEFEEREEEF ¥ ¥ F FF F F F FFF F F FF F F FF FFF FFFFFFFFFEFEPEFEFEPFPEEFEEFEEFEPEFEEFEFEFEFPEFEEFEFPEFEFEFRFEREFEEIEFEFRERSEG&& 8 b F F &+ & &




US PP28.,618 P2

L
)
*

»

LI I L I
L)
LM N N
o
¥
L e o )
ENURE )
:":*:*:*:*:*:*:*:*:
N et )
)

+
]
& ‘-I

x
L ]

L]
»

&
X
5

E A
L
[

X
o
L)
X
X

ik
T N N N

&
»
E )
an
»
¥

":":1-*:
)
NN )
el )
)
ERN )
LN NN )
ER )
E )
ERMM )
PR M

»

Pl a0
M AC LI L N MM AE AL L M NN

»

X

)
»

L
L
E )
& X
»
x
]
»
L
)
»
»
»
»

»
Yy
»
'y

L
»
&
*i ]
L
]
T
L )
A
)
»
&
X
»
»
L
* ¥
»
»

e e
A AR AR kg

»

LN N )

X
»
L 3
L)
F)

L)
-Illlll
* &

5

L)

5

. H...H.___H.._H...H._._H.q”...”.___”.q”...”._._
L0 M R L
M MR M N M

et e )
N ...”tu.qn.q“...“.q”

o AT M B B AC el NN
EAEE R R kA

» Jr:q-:lr*ar L)
R )
Jr:a-:&*ar X
ARE A
)
*uty

E)
L)
L)
L)

g A ........4H...H.4H ”._..”
T M MM MR MR

L ]

¥
»
¥
L ]
&
»
»

LN
X
¥ ¥
E
X
o

»
X
o

L

L)

Lt

ot}

L)

i
"

X
AA A

»
T
Lt
ol
)
»

X
[

Tt

:4-*4-44-4-4
x
A

*
[3
-
L3
[3
*
L3

)

L)
X

Sheet 2 of 2

Nov. 7, 2017

U.S. Patent

RN N )

&
ir
&

Wi i ik
N M N M

Wl R R

adr i ek d
T e

. .-...H;H...H...H*H...”...H...H"-.
o
dp A e e e
e dr bk Kk
oo B A AN M L
N e
N M NN M Nl ]
Ll N 2 )
a A ey A
I dr dr i i
Ll il o
k3l )
L
M AL M N

L




	Front Page
	Specification
	Claims
	Drawings

