US00D&29164S

a2y United States Design Patent (o) Patent No.: US D829,164 S

Maekawa et al. 45) Date of Patent: =x Sep. 25, 2018
(54) SOLAR BATTERY MODULES OTHER PUBLICATTONS
(71) Applican‘[: Panasonic Intellectual Property Solar Panel Costs Are Set to Drop, posted at Redorbit.com, posted
Management Co., Ltd., Osaka-shi, on Dec. 1, 2009, [online], [site visited Jul. 24, 2017]. Available from
Osaka (JP) Internet, <http://www.redorbit.com/news/science/1793226/solar_
panel_costs_are set to_drop/>.*
(72) Inventors: AKimichi Maekawa, Daito (JP); (Continued)

Haruhisa Hashimoto, Daito (JP);
Youhei Murakami, Daito (JP); Hiroshi

Kanno, Daito (JP) Primary Examiner — Mary Ann Calabrese

Assistant Examiner — Catherine Ho

(73) Assignee: PANASONIC INTELLECTUAL (74) Attorney, Agent, or Firm — Westerman, Hattori,
PROPERTY MANAGEMENT CO., Dantels & Adrian, LLP

LTD., Osaka-shi (IP)

(**) Term: 15 Years
(37) CLAIM

(21) Appl. No.: 29/578,411
The ornamental design for solar battery modules, as shown

(22) Filed: Sep. 21, 2016 and described.
(30) Foreign Application Priority Data

Mar. 25, 2016 (IP) oo 2016-006434 DESCRIPTION
(51) LOC (A1) ClL. .., 13-02

FIG. 1 1s a front elevational view of solar battery modules

(52 ESSPCC I D13/102 showing our new design.
SPC e R FIG. 2 is a partial front elevational view thereof, taken along
(58) Field of Classification Search lines 2-2 of FIG. 1
USPC D6/300, 310, 314; D8/354; :)13/:01! FIG. 3 1s a partial front elevational view thereof, taken along
D13/102, 103, 118, 119, 184, 199; lines 3-3 of FIG. 1
D21/494; D25/57, 139, 180, 141, /“43" FIG. 4 1s a partial front elevational view thereof, taken along
CPC HOIL, 31/00: HO2S 10/00; HO2S 20/00;  Lines 4-4 of FIG. 1
""""" ‘ | " " FIG. 51 rtial front elevational view thereof, taken al
YO2B 10/00; YO2E 10/00; YO2E 10/40; 1o > e g chpnes 1 RS
¥8§E 8?111’ 5833 igﬁj’é’ 58;5 8?32" FIG. 6 1s a rear elevational view thereof.
B ~ " - ’ FIG. 7 1s a right side elevational view thereot, the left side
(Continued) clevational view being a mirror 1image thereof.
_ FIG. 8 1s a top plan view thereof.
(56) References Cited FIG. 9 is an enlarged view of 9-9 portion of FIG. 1; and,

FIG. 10 1s an enlarged view of 10-10 portion of FIG. 1.

Y-S, PATENT DOCUMENTS The broken lines illustrate environmental structure which

D652,375 S 1/2012 Kannou et al. forms no part of the claimed design. The stippling illustrates
D670,239 S 11/2012 Kannou et al. a reflective surtface.
D689.016 S * 9/2013 Nook .....coovvvvvvininnnn, D13/102

(Continued) 1 Claim, 10 Drawing Sheets

-------------

o




US D829,164 S
Page 2

(58) Field of Classification Search
CPC ......... YO2E 10/47; YO2E

10/50; YO2E 10/51;
YO2E 10/52

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

D697471 S * 1/2014 Castillo-Aguilella ....... D13/102

D742,306 S 11/2015 Tohoda et al.
9,691,925 B2* 6/2017 Niunobe .............. HO1L 31/0516
2013/0061904 Al1* 3/2013 Tar ....coooveervinnnnnnn, HOI1L 31/0508
136/244
2014/0366928 Al* 12/2014 Nunobe .............. HOIL 31/0516
136/246
2016/0105144 Al1* 4/2016 Haynes ................. HOI1L 31/048
136/244
2016/0260858 Al* 9/2016 Mackawa ........... HO1L 31/0504

2016/0268466 Al* 9/2016 Ogawa ................ HOI1L 31/0504
2016/0268964 Al* 9/2016 Mackawa ............... HO2S 40/22
2016/0308082 Al* 10/2016 Ishi ........ooninns, HO2S 40/34
2017/0069776 Al* 3/2017 Yang ................... HOI1L 31/0508
2017/0186898 Al* 6/2017 Kudo .................. HOIL 31/0508

OTHER PUBLICAITONS

Solar Cells, Modules, and Arrays, posted at Pveducation.com,
posted on Feb. 18, 2015, [online], [site visited Jul. 24, 2017].

Available from Internet, <http://web.archive.org/web/20150218101216/
https://pveducation.com/solar-concepts/solar-cells-modules-
arrays/>.*

Circle Solar Module, posted at China-calculators.com, posted on

May 29, 2012, [online], [site visited Jul. 24, 2017]. Available from
Internet, <https://web.archive.org/web/20120529021622/http://www.
china-calculators.com/solar-panel/round-solarpanel .html>.*

* cited by examiner



U.S. Patent

- w-m s

Py
i ..i ...f- - —— *-'”L*L' 1"';"::1“'-"“?-"*: e B Mgt "_L:-fﬁ'_" Ca ’fr-.. e T T ! :
(17 R N AR TR TR ™ B TR S el o T TOTN L T T AT R S :
{ :1 :4: ¥ Noom 1w M ¥ ” 3 w % op " u - H H i o " v
ittt g 0 ¢ ¥ g 0 a ¥ 4 0 TR n g ®OM i woaoon i o ) !
11! u Y ¥ oy Y w %oy H it 4oy n y 4 H 4 Hofoow t ot
1! @ 0 8 % on i a 9 p t g Vo t g WD i oow o h i et
) ii " o g Mg o a ¥ u 0 g N o ¢ * oM u ot i !
Yooy X o 9 x i W i K ¥ Y K B w Wb i oW o f. ot
XN 2 ¢ M o it o A« 0 o Ao 0 ¢ KM " weaon it gt
U RS W W, T R O RO, MY T OWE R SR oayw oy e R o w e w e aliw s st w i
fty @ i B8 B i 5 B B B a4 b i b o5 P i i ’* Ny
fptoo 2 ¢ ¢ 9 h o ¢ @ 4 o on @ “ o0 o vow o o
ppt M X X M M X H X X H M W M H T oy . oyl :
1 i B4 i i o 6 i o ¢ o b ooy U 0 oy B it oy
by, g " ¥ w9 ¥ wow o on " TR TRNT, it @ # M " ooy W 1 ooyt
S T ® ®oOH L TR M oW M K T N T
11 @ 5 T e 8 it 0 8 0 o b 0D b p oo ¥ i T i iy .
il M 2 T ! 1 Hog W i R M i wox M " A A, L B
chixr % oitx o chiar x chx = ol ol { { { { " Y M ¥ ORI UV R e
(1, "’x :-. o clbse e i, nt:-:‘a:.::t::ﬂ::t:-:.‘ H:-:'::m“:-:n ‘:\ H:-::: I:-:.'-m I:‘ E
A A O T T B { 7 !
Yy om X Moo X ! W og X N o, K N o ¢ “ w W t eyl
S i By @ ) By B i b, i 4o, P iy VL it oot
tig # M ¥ g ¥ N g ¥ i oy M i oy N ’ ot i o 1
pg; W 2 3 L M M M H o, H K Y 4 e i t
fi H W i o 0 n o it no
f¢1 @ B TN it ¢y 0 o B4 b o by ; R ' ol
gp1 ¥ » R oq N 1 H o R i it 5 R " it ) L, " ]
b 3 5 H i H 1 K t M i i A . ¢ ’ , P t U
tre X 4 o H 1 H:‘ , 1{ H W . M 1 e n” L :'hr" “H Bell "il :| t
vy s A 2 s ¢ p " P 5 ﬂ 0 D b A it noot t
)y « g 3 2 N " 2 vy X 12 i 'l:l' |1 it it it ¥ H ]  HE l]: !1: Hov]
R it g % ow it o0 ¥ 4 0 s W op b p R0 i oo it oy
4t o ox M ow oon o ow ¥ opo o ow ¥ g g ¥oK M ey
(pf@ i ¢ ¥ g i a ¥ g ) a o t p HOM :* e i oo ' :
PR ® o ow M ow M oA ow ow Ao oo ALK _ﬁ-:‘ _ :,:I, AW e t
Rl Sl T N T T T e e e N (e T e N ittt S s s e S
S R " wo§ oW 1 0 o u it TR TRT, it 0 @ M H ooy o 2 ”' it
e x KoK oM KK M OB K K X % KX o W A L L B
1it @ b R I 4 & & o b8 b oD o pop ¥ i oy R it i t )
jpio# " Y 1 H o N it o M it @ ou M *": o W i L R
p X ¥ OH X L H XK X X H K H K W oy ¢ oy W t R
D h: 6 ¢ @ it 4 @ 0 D O 0D b pop ¥ i ooy B i g
R 1 TR B T N % K i HoO# M i won M " ooy W i oyt
i . i S W) i N 4 aopn ¥ o, b i t M b I TR
P§ O mthe moetba e R N S -.-‘:—.-. S —.-;:.—. e -.-E:.-_-,‘.. el -”-_H'_l I
yif o X Ko X N W& W M M i Ho :} o ;l e :‘ :‘ :'- g
feo 0 i B B i b oy B o 8, b o ooy . o ':' t " O
e 8 2 Rog 0 H g N it 4 o, M it o, B MY
ow w0 ¥ W o, ®  0K # o, K x ou ;U u ey hoooom
hoa i B B i b o, B 0 b, b 6 6 o, U 0 ey w ir ot
A S S T S S T S S AL A T
g B8 . I v u b i L
i o # . oo i n o i i
s i} 0 }’-‘ ) i ,ﬁ.‘ Eh {: 1: ' :: I: { Bon . Foou . . )I i
P S S . “ A S O A A '., !
{} ! 3 3 H il T 13 M % K K H {1 H ' H ] 1} “- . 1] [ i i ! I
1@ 2 ¢ ¥ @ i o ¥ g 0 p o 0 g U :: :: oo it it I:I't
1y, M 1 w oy T T Y TR Y w ¥ L) H ot
L i 6 Ton i n %o n w Moy K w BB i woowon f weooryt
Hid g 2 ¢ ¥ g i3 a ¥ 5 o o ¥ o g g K 4 oo it W
P40y 1w w "ou H H ooy Y ﬂ Y 1{ 1’{ N K o oot t Heot
fri " 5 A i . B " P " )b B T t T R
(1 HE S Ko o :r;ﬁ::\ e o :'ﬁ,l:‘a o :qlr.\ w0 :q_.}:: E" ::“::\ :::u::: = r“:: -3 ’"Hﬁ\ N dhe o owle ﬂla\ e = owpfe el 1 :
g0 N X KON R M WO N H " T oo B " " *; 4 t Heoy
1 3 Boon B i B B B i 4 8 o t w s U o A it TR
R PR 0 Y PR 0 o4 u it TR T, it 4@ @ M 4 ooy W0 i oo !
Pio x T K M X T H ¥ X H H K M T W ox U it He oy W 1 oy
iy @ B 60 @ i 0 6 & 0 5 hob b noo ¥ i 0y I it i Ly
i ;‘a _:1 2 R ¥ R R ® % n it TR BT, it w @ M ‘: ':j g W t et
. t i H® HOH i WK X M K K K MoON :: L _:! " :‘- il :' y :
\ } i 0 ¢ £ e L ¢ B¢ 0 bop 0 n vop ' M f: i bl
wim oo & Ata, min s B s oais,  Stw s e & s, s s oan 5 s B T, :::"_r.:: = ::”. !
try oy O T i no s b 8oy 4 6oy T | 1!
by, n oL ¥ 1 o, B # o5 M it ity ; ; '
Yii H i R " i e | 2 H 1 14 M it H 14 H it : j i
gy O b oy 0 it 4 g 0 o 8 ok O o R 5 5 .
(1 ¥ . #og % N W og N i it o, M i it ; ; -
. 3 By 0 0 noog i H A, K i T : : 1
{ tl i} o} ¢ @ ] ¢ 5 0 {} T {} - ; | L
t1; KM " i Y i i N )I e L 14 j! H L} H A : : i1
1y N Py .*._i“}__.;. L P ‘t;-..ij:: g E u= it J}n S LPY | P ~ FLLTT s g LT ! e - }
g i-* 1} W 1 H.-r ¥ ? Y] :cf 1} 4 {t !i-r i 13 ik H»-* { 1 1 ' i
M 3 1 - 1 M H K i H H o 1!
HEd ! T @ o ¢ 4 b s "o Y p 1}
S SN 2 w ¥ on ¥ w ¥ g it @ %oy it TR A
i) u i o "o i TR AT K Ny i TR ol
: }: i 0 i} ﬁ 0 [ 0 ﬁ i o 0 :: D Y t :: o
1y, X 1 koou 1 oL H it K T o :
Y ot B i i n %oy t i N b 1 -
B R 09 ¢ A0 it 0 An 0 TR 0 TR P 1 /it
R Tl e P To e To Rt TR N "o Te L TN T i R (s e T '-n* e R 1 b
fi1 @ 3 BoonB i 5 & B i 4 0 u % 4 0 b i 0oN ot 13 TN
frdon " RTINS i 9 ¢ % i @ ow i TR T i noohon it TR B
pf X ¥ OH X T H H X T M K H N M H M " S 1 TR t
1y L) i LI Y i} ¢ B i i B 0hon b oo on O fHoow W I 4l 1
Pou 7 R % N ” YR SRR Y it i M it TR T it SR N 1} it iooagt
tiy p i BoH B i OB B t W Oh o 6 WOk b i o t ity
1l 0 0} ¢ ¢ i F a €& 1 {} TR I i TSN+ I {} :{ R B 1} it 18 :-I !
W i KoM X M T H o H K N T H neopow i o
§y . 2 o i e ﬁ!“"‘ . e J Tl ) T ﬂ!':-':; P e Ji e Yl H]""':-.. , e o ::ﬂ-'..‘-"'.,.‘ 'g oo = il w :1i“.="."...«|I , i = e ﬂi:‘q f.
e u ? " o4 » H W og B # W 5 M # W 5 M “ o4 B it ooyl
P X oy KX oo X K o K K o K i 0oy W th Hoogtt
tr, o it ¢ oy 0 W 4y 0 v 6 4 b 0 6 oy b 0 Ny W ty ooyt
vy, # " TR T H g R it it o R i it oo M it i 0t it g
1o 3 ®ooy i nog K i o, N I i oy N Y T " T
gy O 0 ¢ g, @ i ¢ o, 0 oy O 0 TR 0 oo . TN i
jot B X ¥ g M i H o X H ¥ 5 H L H o H H ooy M i W
too 0! BB 3 oy B B 6y b b 6oy B4 A L L ‘
T SRSt S g g R R P R s I RENPL [ L 1.:~..-'j.i'~'...-'~ ke L Y | SRS Sy AL E
1 s Ui il g/l i il oMy iRV lo o gl ool o URUR VR U ot ol i i i e ol ol Sl t

- ~a rx »w - -

Sep. 25, 2018

-— L = - - -y s

Sheet 1 of 10

*-l

- e e — — -y

- e e wF Ar

- ma e e wn s

(LBt N T R L R L N

- e m e aea -

US D829,164 S




US D829,164 S

Sheet 2 of 10

Sep. 25, 2018

U.S. Patent

—i i - -y e =k e e B : B B Pl —i -

.;"*
i
i
¢
:
}
}
{
{
i
{
{
{
i
{

- - - i == = =t == =l el

g mad e Gy, ey e e, e, mem, o mpke deaw ok e gk

o ir L e - - - u -4

- S T S mm s amm  ame . omme et e . e B

i
{
}
|
|
|
|
t
t
t
A
}
}
}

L Bl L ] L ] Al il wlle ull

'ﬁ.
!
1
H
i
W
H
h
H
H
i
!
3
1
t

K
L L - [ -5 -5 -

-— . - - —r s T A - S - - e

T ey mpr'ep P! whapr! e ol e i
-

- g ~ - . W - - Sy - e s g g Lo

e walr wak deak Aok oesk  oksh el dkem . oaes - v . rak  rar wale

w i i i - . iir =

N

& - W4 @R WA mam  mem  mam  dmsh s sed - P LR T

-

i e e ey ey iy foprty o'y pr'a
-— - o Em . mem - - -

S S

. o S o N ™ =Y o el
winggn

g g
e wek ek celen

= = {i=

v
H
H
H
H
g
iy
1
1}
H
3
H
H

- bl | bl | L ol | i - e L o, - [
il L

= ull— -l ol wulir L il L ] L Ak L ] wlieul il - . -

wiral s

3
13
2

L - - | - - Ll

L — w—a - - - - i = i B L L L i — -

...u - - — ool i ol L x| -—a - -y -y gl S - rupr! wriugr! -u
- H“.I L] el el wlirrl -l Al -o-l- - b - - L — — -

g i i el i ey ey ey o'y foprte. !
- - T

T

- . - - - am -ap - -- - -—- m Emm . drs -l

- - o g - L L L

L i i ol L L L ulir ulir ulir o ol ol e ol B olir e ol

P

rilr . 4 o LR

- L L - -
e w'w ey b ]

-

- '.1 .'.*
e e

-y v
-y

L L L - a - -

. .

vy wxpbopy wx s
'y

"l.‘

-
IE

-
o

i e gy, e, wggle, R o g g ey o e e e omamy e

— g— g g - b ol — g g — —_ =g — g gy b ol
dealr . Bealr L ] el ik i ol L ] - -

I
H
h
H
i
3
H
H
H
3!
il
W
H
H
H

L L - ="a - ot d | hoatiel i - .- L Lo

—y - — @, e - = - = - @~ - -~ * — -

-u - - b o S N - - - . v s . aa - . W -SEy

L = - . L L L ) L | - F - - = - . .- LR = L - -

L]

- - - . - - s TEm.. mm mulm . el B L LK | - -

vl rrwk rwl we! we' e whe e e e bk deed derk sl wewd b

i
i
It
i
i
3
¥

Lo B i i — i = =it i i Lo ol i i w—

Sromlie. - dromlle. LT ol Al ol el ol T i =l ey Irumlle Bl Aol il

!
i

L L L ] L ] L ik i uk ullew o=l ullr— ol el L el L e ull

rll 3 Cnr i B B Bl R i e e A e B e R
i
f1
i
£y
&y

Lo L - [ L - - - it L o Lo Lo L o L o -u
—— . .

Ry JR e s S o N~ I o O,

L}

T e

11

el slead
wingen -

)

o= T m Em m M T o e Ao om (T T o M e om s omom oo
N, N oy
1t g h
S T e o o e o e e e L.
SRS I R N R mﬁ
i 1} by
] i Iy
1§ i3 by
1y ¥ by
HH“HWHHHEHHHHHHHHHHHHH:HQniﬂ.uquHHHHHnlnt.n.dﬂﬂ
i }: (Y
1 2 b
1 ly I
H3 If i3
S S L

- - - - - -

LT ] ol T i = mling iy - Irumlle Sl Bl il il il il mllnar il umllr * mmlire

L Lo Lo L o L o - - | ] - - .-

—m pmmgn

b o B o R e o o o N o PR o N a R o -—r .

g - - L - - b Sy S e bl o L L L - T - . a - . - -
- - 4 - L K - - . .- - . - - LR - - - -

- u - - ¥ - 4 - - LR

it yh

4‘-.._ . - B ] S -, g L L - . v -a . =r b o B o S—— e - i..“
= Lo LR - - - - - -a - u - 4 - - - .- L L o L Lo - - - u

i . oeen -l r . aour  deale Brolr Aok akesh ks w rm e i L N T o T T I R i w i i L R e Y I T T T U R T rm wirs cuem  culr: .rulr . walr  denle  Brale  Srnk drnk okl abewk alend rm ra .-l e e
=8 W2 -ma - am. mem mam dmsk  dmsk b Ak Ed W4 -a - @ B4 Wy g wmm mam = dmm cdmr e r i A BFE BE BE - ®WmE W e mms mmm . mem mes mdr mE AE S WA WA -

T

At ey taly al Sl EaF JEaF GBS BT aly ala  calta -aly i iy Falh, BB Wl Sl EF JEgF LBl Byt et o alla el ey Tl Tl Tl el EaE Sl gl et Al e AL aly Tally el el Bl EaF B Byt el aly, Al aly al,  Taly  Falk, Fak S el Al Sk gt alky ata iy haly Falh, Falh Wl Epl BpF B REpF GBS e ala o ala calu e, Tk, Sl L Al Eak  LEaF Bt Al i iy baly R, i, R, TR Eall EaE Bl Bl e sl ala ey el Rak, Bl Sl Egl Sk

waF

i il i rar i -l - - -l -l - -t il i i Frilh rar i il - -l - - il i il il Frif Tl rar i il e -l - - 1 i ol i T i -l - -l - - i - 1 il Friln r

i

{
t
!
!
!
]
]
}
}
}
|
{
{
{
{
]
}
]
}
}
}
{
{
{
{
{
t
!
!
]
}
f
}
}
|
{
{
{
{
!
]
]
]
!
f
}
{
|
{
{
{
]
}
]

e



US D829,164 S

Sheet 3 of 10

Sep. 25, 2018

U.S. Patent

- wllrwy -l =rllrw dunllin - dwlin

™
_-—-

=i mds mdr dmse dey
L ]

ol > m ™
e o e o

e T L L
Bognk.
hih " [k . i -
-
—_—

L e B

" -
L o B ]
T THERT 1

e

 asm. e mdn  per pEe desp dmeh e e dem
(o o o | o iy
W Eh
H
—

eyl

it

k.,

gl
hih LT hE hE  EE T EhE -

iy
I Y Y T T
[r—

ke g,

" un

gy

= e

wup

ey
Alh Lk

ey
h-

mdp wmde mdr dmde dede desy e e des

=
| o
-

T

wels . mad =l Ll L i ulp -y =y L -

!
f

= ey
]

i
mee mee omie ek ek e e e e e

- e
gy pay g ek, depl b skl e el

H
H
M
1

mup mse  pes mey dpsk dmdy dmsd e oduw

CTEET

o m

i
vy My e el el pda it Gt s e e My ey s el ey e Gl Al dpd e e e e e e o el s A gl ppe M pe vl e i ey ey s At gl gl e
ey
-

R T L T L L T T DI
e

i
—p

e mas mem sy dpsy dmsk spm e s
wp

‘.
t

e

.

e IR

-

-y - - --u w-u - - - - -

- [ - - - - il i il i il Erih i -

- &= - - - - . [k = -=-4

......................

8
i1
{
i}
{}
i}
i
by
H
H

i
i

" - - W - - - L --u - --a --r - -y - - "

L L L ] L [ | | b L | = b ] - -

s el et fa e el e e e e e e wie wie e fwth e

. — —— — g e peT e e mw wm Cw L
 §
el e i e e yr'ey ey fopriny faprtm et Flaprls o, it g i i e

- L L B ] L ] T T " b ol b ol b ol " —— L "~
e | - - bl - — - - . "7 - - - -y e - g

L —— - mam —— ——— —— —— —— —— ——— —-— — L

_'_!'
!
!
}
'
]
i
!
!
!
!
!
!
!
}
!
}
'

ol

il wlirerdl il wllrwd walllery? wlirwr —rilllm Al Bl Al el ik - el il el wllld wllrwy - ol
) b b - b b

Tt Aw¥ AwT et e e we wlh el fwh et e e AeT e S e

- - rilirf il rilir i L - - -l - - - -

H
it
s
R
i

ft
11
H
i},
11}

11!
11

—— e s  =mm ——— Emm amm " Emy LEAr "LERS 'LESR. mEm 2 mam  mam

B s e i e e e e e e
o=l + - - - - [k - = - -4

i

- g g gy o T G T N, R mgm Emgm me g
*ﬂlli‘{r}lq{l{}}}}}}j{l{t

- — [ e r - - -y - - - b il | - e o —— - -

.....................

X
;
12!
81
2
{}

i
7

- + &

i1
!
H
H
H
H
H
H
1

iy Eem wmh ded gl

L | L = u - b bl

-y - v v-u --. - --u --u --r - - - - .

1

- i B B - - - Lo ] =il —l— il el L B L L o

q...ll el = dwnlin Praniih

~

{#
i
B
2
1
14

b
i’
{#
B
{2

14
3

|
{1
i}
H
H
H
H
H

¥ B MM BN T - ST ST MM MR MR P rF R RO R

L [ | . L

) ) ) )

Hﬁl..rrrrrrrt.rt_.._rl.

L - - =a - =4

'

i v R - -l - - - - rilrr i rilir il i

i L L " mim ] et ' b L k. S i - i " e - teln

T o I R

=

Jp“

- S &N B S SA S - - —E i -E - AE s E E

L . ] el il |dl il rlirwr L, i | ] i el L L AN | il wrlbrwd il s=rlirwr - wlihr *ralirw - i Srarlin Sl il lirerda wllberdl bl llnd rirwr - wller e - L ] Bl Al el el il wlirwl il
- . .
g __u.. .J_ ’ X =...__,
ke e T T e a . . . T T . TS
. - mm ma gmr ma ym, Lm wm mm wmem mm ma mae ma e e — gma omy Lpmy Lam, wem, mam  mgm  mam mm  ommm gmyr  gma o, Lm. woam g, e Bl Sl el Sl EeF  Eef rlivk vl vl Wb bl Bl Sl Bl Sl EeR
“H.Jr- . e mam — o — aea mm s ey —ap ram. map mam  pam e H- — oy — o mm s s ap amp. mam — oy m— ama e e H_ wimak  wiewm cales el e e el [ ST TR )
L, Y L, L, Fa, - L, - - ] L ] . L, L, L L L - - L, " e - Ll ] ' L, L, Loy L - L, " e L ] Tl ” - — L — — L B — —
—_— = e e e e e e = e = e e e ey i T T ]

—— —mm o mmar LEmr LEmr @ mam - —-—— ——— ——— —— —— —— ——

-

H
1
1
{1
i

i1
{1
i3

......................

e e W Te™ "w™ e e e e e e e " ™ e "w™

b b ol " L - - L - b ] b | b ol b ol b ol —— —
- - . .y - e ke B o e - - - - - - - -y

U
1)
H

- Nyt e e e e ™ "m™ "™

L - - e b ol b ol —— — — - - -t ™ T T Ty
- e o - - L e - - - -ra e i | - e - e _—— -

- iy A - - -

e s we W "™ e e e e e e e 2™ e e e

b ol b ol — ——— — - - B ] T "y b ol - — " — .
- - - -y - e o | b ol —— —r . - L o L e -y - -y

fl H

Hr mgde  dnglde ek gagd eyt gyt g iy ey Cagile, s, dagde gk dagh  glugd wingd
-u . -8 =-a - - - - -, - . -n a. -8 E.-a - -

- -~ .- - -

e L) e s =a - E T . S =t [y [ 2y e . e e  wa B L T o [ S - e - L - e b gt eyl
e il el Bl SR Bl Sl e ol ol el vl el B Bl B Sl ek W A S Al e =l vl B Bl S SR S-S Bk Bl R . Pgrl | e g

L o L - -l nill-m mill =l il . el L B L - - - - -

-4 W - w

' P o = e -k Mgk gl Eat AW 4% Ty Ty e

- . - - L . L | = u - b o

- r-u --. --u --u ---a - .-

Ay Al ] Fo gl — ity iyl mfy Talhy by b L ol Lo 2} e e —— ey
- + E L L [ . L . b b ] - . . L L ] [ | . - u - - b - bl b b o L [
BE THE E - L. E = wa rF wa wF W R - . PR YW = W »-F w-a - - A4 A - . PR W =

i

4

H
H
H
Hi
1"
1
it
}
i
i}
i

i
i
£
1]
3!

H

L

H

H

-

--r

H

-

-

oW O EmEE O EEE S R O aEam O EEE  Emr LEma R s mm

H
H
¥
i
i

4
$
{3
t
11

-l -l -l il —i - rih rih - [ - -l - il

-, L, aEm Em EmEm ma Ema e gEmyr gy gyt L, A,

......................

-y e T T R R, R W aEE T T ™Y TR ™ W™ S



US. P
. Patent
Sep. 25, 2
, 201
3 Sheet 4 of 10
US DS2

I ~ - HH HHHHH
) i e
t! i 1 Tl =
* y H i el it
it n 1 o
it 3 ' S
Y 1 i " =
X {1 I . : i i
i N i 1 i ft _e
i i i I ! | t . .
" _| i I f i ..
f fi 1 i | ¥ | e
4 T il 1 H ' i il H N :
" ft H L 1 i | H 1 ¥ y
# H L ' ! ¥ I H ! I ; *
i (i 1 [ i f i i
# i H | ¥ I\ ! i I i * !
3] i i H i (t {1 y i { ; y
i : 1 T ' ! } , i
, '} ; I 1 i It 8 Il i g !
’ i 4 1 1 (] ;
- : i H 0 1 i I o 1 i i ; ¢
t =jL 3 L » (| f I i th I ¥ { ;!
e ﬁ=====ﬁ H 0 | f i 0 f i H I:}
f H ﬁ~====f_ JHo i I " t ] i {;I
! ¥ H Fihaike _ 0 f i f I 1 y
) == FFFF ¥ | :
2 H i s *—==_ﬁﬂ I f} I i p
i " i {i i o nm e m il PR H I 3 l b
;1 1) H | i1 il = = - ___H i H : i L
) i {t I J Y » ﬁ":===£rﬂf y
¥ y . \ » 1 b I i i’:
X ? : H | 1 ¥ ] it 1;:
) ’ ‘ I ’ H i ] it }‘
) i, t ! » 1 1 I i ¢
f i t . . H it i i :"
3 H ? 4 » | 1 i i ;*:
b ; ) :I- ¥ f 1 ] l j t
: :~i " I 1" 3 i I 1 :It
e ﬁ:ﬂzg:ﬁ ! N I t ] 1 ;t:
f R ﬁ*=ﬂ:_f p I 1 1 ¥ *
1 wa e e . . { i !
f R H i :JL t 1 i { :
i " H i , mE s zas i ] i o
i 0 1t i n | Som s e } ] i :*:
$ i it i R | = i I it i::
Y i ft I . i e # N
! il i H H i = i o
i . : ‘ R (!
! i q " : - = =
tt i ¥ H i ; b
f i t f H | ;!
ft i ¥ f H i b
f i T 1 H | o
t it H " t | N
i n H i i : b
Py R f i 2 i T
;.-‘ﬂ:;.]:::.., H li H i It !
! 0 ““}Tﬂj::“ ti _.eu i { : l
: Y i St AN Mo : by
Ii i) H i ] U s : y ! ’
fl it i ! - ' oot
I i 1 i 3 AN oy
3 it it H 3 i iasaiaieccas 2 ? ;!
H 3 't i " i e p : 1 }
t i 1 f 1 o S
H ] t ! 3 5 S |
& i H H . : by !
A } i ! H i R *
A 2 H 0 t 5 ¢y
) ¥ H i 3 i oy (:)
: ¥ 1 I /] | Py |
I“__ﬂ i ] i i oy ! |
? “ W:==ﬂgﬂ. PN i g !
: i Bt T == - I tog !
I N, BomR ' b
5 i t H Pl i t g !
| 3 t 0 f ¥ 5 P!
* 1 M # H | : yop !
+ } t 1 | R !
h i i1 l H il TR AN
;.F} i H I 0 1 & il I - —-K‘ :
3 H 4 ! . ! it ] ! o
: ! . . il i I i B
' ft 4 i i | | .
A 1 » ¥ f I it ; :
3 ! f T 1 ? ! MM
! h ;* W y i ¥ I # ; P
RS 5 H » 1 i ] it b
y ﬁ=====ﬁﬁ " ” i 1 ] i SR
i i H*====fﬁ Moo i ] i :‘¥
i1 i H 77 L t i ft jjii
p i i N o sEE==s=s i | i &?:
f i 4 ! r ' LEEREEE- 1 I i 41;
{} ] t i i _ i T - = _ k1 il U §
* H H ! / 1 i ’ 1F====HE i Ly
i B L ! H | f I i it *ﬁ===~_” ;*
1 H i ! R 0 r I . =
3 f i i 1 ) i , t ._ N
| » 1 ) l . i1 ) t ¢ 1
y : i . i i I \ } | ! *
' 1 4 3 t ! i g
t f ft i » i I I , . !
11 ' }: i 1 H § }
t i ft I . ' ¥ " } * i . t
1! i it H § f I t ; } \
¥ . ’ i I i ;!
t i th L ! ¥ It : : | ; *
t i i H _ } | . } .
.. , . 1 i | | i I f };;
8 t} " - 1 i it i 1 ] it !
hhiGe i H | i I ' 1 I f ,
; idateietetetntnks " U . ¥ - | !
R -“_HH—_:ZE_ PN | i I H 1 i i i;;
___________ ” o # il y H I 4 &t;
----- L:::zzi_ y 5 on ! '
_____ - aw Aa aa : - = - = _”_ 7 “ b il 1 1 3 !
-—____**d”;:-:__:_ﬁ ] B by
__________ :TE:::_ il U . 4 }
_""—__““**h:f’::::_” P !
ﬂﬂﬂﬂﬂ rj- —
________ i ;!
_____ .
- = =& '
N



U.S. Patent

Sep. 25, 2018 Sheet 5 of 10 US D829.164 S

1 —— - - - - - E—— - —— - P L —_ - - - - - - - = -t - L .- - L - - - - - bl = L L - - - - - - - - - - - L .- —a - - - - - - -

| o1
i i e am ami wmi e mam mim mie mae smi e tmb amh e wms e mim e mam e mum mar omi o ame ama wmi i wm mim mim mam i e tma Amh tme ama wems et wm mam mam mum ar ema e amn ame e '

; et et e e e e e e e et e e e e e e e e e e e e e e e e e e e e e | :
! (o we ve der e e e e e e e e e me ee en e WA e e e e e e ee e e e e e e e e e e i | I et | il tias --I: ! i
!: .t:'t:ﬂ:hﬁ:::f::::.:hr:"-'*“'"_:':..":.":.-:r.-':.':.:f:,,-*:. TM R W e e v e v e T by
i ~ 1 X i N, | AN
h {f i H i 1 H | 11 Il 4 y S
7 i i 3 1 i It ] 1 . I y P
] i Y H ¥ i i ] i | 1l h toro
¥ f i f) ¥ I It 1 14 Il t '.j Fory
’: 1 f i ' I I I ¥ l i '_i P
; 4 3 i ¥ ! li ] 1 ! H . P
! t f 3 ' I Iy I 1t :: :: :i T
Iy il fl 1} fi i i Il 11 3 | il

3 3 H H i i Iy i 1h I i X P o3 :
i H y { i i I ] f ) H h Yo
! i it H fi i 1 i 1 I I \ P
iy it t N H 1 I i i I i | Pl
i H i H i i It ] i1 I i h b
i i Y H ¥ i i ] ¥ | il h by
E i ) 3 L 1 1t | 1] I 1 ) f 1
. { 1 i} PN I 11 1 RN Il i Iy SR
LTI RT TR, T T T T T TwTTTTTYTS LT TTTTTRTTTT TR TS O
Y H R i " ! Ih ] rn ] il ¥ A
' " R i 'y ! I 1| ' I 1 I pobo
| i 0 1 ' h i 1 1t [ 1 t L
{ i f H ' I )y I 't I 1i i Pl
s fl f " 'y I It 1| 1 [ 1 H L
5 L { i i I Iy I 1 I 1 t L
« i 1 " . I I i It | t I TR
1 i ) 1 H i L i i 1 H 1} ; _" ]
" i y H ¥ [t 1 I i 1 H I PR
N i i 2 H I It | i1 I H Ii SR
g { ) t ¥ I i I ' ] I I g o
! i s H ' H It ] i | H 1 g P
'} i } t ¥ H 1 ) i 1 i | ¢ b
' " A i 1 I It 1 i | 1 y R
3 1 f i '] I I 1 T 1 ! I R
AN 2 H SN 1} ! P | 1 K / :r i
R R | N T T N TH N
3 3 i i ¥ ! I ] I ] i t .
13 i 1 i f I i I 11 il 1l i Eoy y
J ft # i { I i I 11 | 1 it Iy !
¥ i f 1 i i i i i ] 1 1 by
g i} {} 1 i [ T I 14 i i 1! Py ]
" i y N ¥ 1 B i i I H I by :
1t i i R ¥ { It ) 11 | H 1 fy
't J 4 2 1 | 1! I i I H 1 iy

3 1 H H ¥ H It j i ] H Y R
¥ { 1 i ') ! I ] ¥ | fl ! by
) ? f i '] ’ I i Iy 1 f) 1 by m
y ¥ 1 ¥ ') ! 1 ] ¥ ] fi ! oy '
: il i 3! ¥ i li I} 11 il I i by {
i i R 4 ' ! I ! ¥ ] 1 I oy .
i i1 it H X I i i L i i i oy * | _
N e S SN T I TN SR NS SRR B
P, T TTTTTETT TR L, T T T T T TR T T T LT T T T TR T T T T TN T T '
i f 1 H f I H ) it I H L Lo d : .
' i i t ' 1 1} I i1 | 1 I R l I
'} H i fi ¥ I ) 1 {1 | H 1 £y
!.; i i } ] H 1 1 11 fl H Ii R
'} H i i ' I ) 1 ! I 1 I R T
's t it i ¥ R } ! 1 | 4 i R
Iy £} 1] 3! b [ I I 14 i 1l i |

it f i H {i I I i i | H I {1 :
I} i t H i i It i} 1k il H i I A
hy i y i N 1 I I i3 I H I T S
y 18 ! il ¥ i 1} h 11 1l H Ii I A
I i i it ¥ I 1 I i1 I 1 I £
'} H i 2 1 [ It { {1 | H I PEy
y i H 4 ') i i1 lj 1 ] 1l I3 T
ly H 1 b ¥ I I I 14 {| 1i lj T
s N ] i SRR I 1 ] S| 1 I S T
:ﬁ,-""'”""""“ﬂ“""""'“ﬂ""-x 2 T N | T L
) it f 1 i " I 1 n I 1 ! R
Y { f i i 1 ' 14 | | SR
P i 0 i i I i I b
g i Y " i i 14 [ SR
't i t i i I ¥ [ b
2 I t 3 H i T I S
2 s 3 1 ' t i I g :; i
p I 1 i 1) i _ {1 Il . i
f 1 t it ' h I 1 ¥ | I I iU
) 1 R i ¥ I It i 1 | fl I L
3 1 R i ') ! I ] ¥ ] Ji I pob
¥ 3 i i ¥ ! I i 1 ] Ji t R
$ i f : H ! i i ¥ I 1 ] p o
' i i N i I li Y ii I 1 I SR
y if Y " g i I i i I H 1 p b
Lo i 3 i VRN I i | LN [ H ) e : 1
L it i oo~ { I I v el B { B I N :
: " J Roon 1 ! fi I 1 ! oy
0 i f i H i 1t i i [ H I oy
1} 3! i }1 3 i I il i i 1l H 1 by |
" i 3 f ¥ 1 1 | i | H I {

i} ] i il ¥ I } ] f 1 H ! by :
i} 1 H ) ¥ { 1l I T 1 1 1 by
iy " f i ' " I i ' | ] y by
i§ i B i ¥ I 11 1 1t | 1l i by
i fl f i ¥ I } ! '} | 1l i b
1§ i it 3 }i i i ) ¥ I 1l i by 1
; i f N H I T 1| i I 1 I by
" it y N i " I I i I 1 H by
1 i i ¥ H f 1 i) i [ H I 2N
'} E i # H { I} i i1 [ H i Py
i} ) Y H ¥ { 1 I i3 1 H 1 e
Y H i & Y i 1+ q 7N 1 H i ‘g



US D829,164 S

Sheet 6 of 10

Sep. 25, 2018

U.S. Patent

?..I.l..-.ll.ll.-{}{}{}{}{l{}{}{}{:}{t{l{}{}{t{t{l{}{}{r{I{}{}{‘I{t{t{‘l{r{}{l{t{r{l{}{}{}{}{}{}{}{}{}{}{}{:}{}{}{}{}{}{}{}{}{}{q

E b, el L s — s sl . sees =l L L L L L L el ks . sees =l L L L E L L L L E L L L L E L L L L E L L L L L] L L L] L L L] L L L] L L L] L L L] L L L] e

' e ' e ' s e e ' s e e e e e e e e e e e s e e e e e e e e e e e e e e e e ' s e e e s e’ e e s e e ' e e e e efae et
Eall el D e D S D S D D D T R D R D Tl T el S el i el S el ST Rl T b S Dl S Dl G Dl T R S Dl S Dl S b S Dl S bl S Dl S Dl T Dl S D

‘- W Ve e Vs B Ve e e R e e w1 e s e s e s e e e s e i ey e s e s e e st s e ey e s e s e s e e e e e e e s e e s e ey e s e s e s e e e i e i e s e s e i e s e i e e e s e s e e e s e i e o e i e s e e e s e ot e s e i e s e

e Te' o P e Tt et P e et T et et Pt e T T T et P ot T o T T P o Taf o T’ o P o e o P’ o P o Faf o P’ o P o Faf o T’ o P o Faf o T o Faf o PP

e et ek ke i e ek ke o m e e e ek ks e e e e et e e e e et e e e e

!
Lt

-

- .



U.S. Patent Sep. 25, 2018 Sheet 7 of 10 US D829.164 S

ey
3
i
§
3
{
3
3
{
3
2
i
3
i
]
3
{
]
3
{
3
3
i
3
{
£
H
3
i
3
{
5
H
{
3
3
£
3
3
§
3
{
5
3
£
3
3
{
3
i
{
3
H
{
H
{
i
3
L



U.S. Patent Sep. 25, 2018 Sheet 8 of 10 US D829.164 S

FIG. 8



U.S. Patent Sep. 25, 2018 Sheet 9 of 10 US D829.164 S

‘l
FIG. 9




US D829,164 S

Sheet 10 of 10

Sep. 25, 2018

U.S. Patent

pTTTT T TN T s m o m e m e meom e e T T S s s -,

o e s, “

N ~
{ o f _
i ]
! J
I ]
t |
i ]
t |
i ]
} |
I ]
} |
} |
i ]
¢ |
I ]
t |
i ]
t i
1 ]
f {
I ]
' /
b ’

k \m AN ,
..u " ~f _ e K _..-

o / _\\\ .
{ !
t {
1 =F- |
} {
| {
) !
t {
{ |
t {
i ]

B e g e s g s e, e, S, g, e, S, S, S, S, S, S, S, S, S, S, S, S, S, S, S, S, S, S, A, A, S, S, S, S, A, A, S, S, S, A, S, S, S, S, S A, S, S, S, A, A, s, e, s 2 |
t {
{ |
t {
i ]
, _
i |
' 1
t {
1 L]
,..... ._.m ......r ..,..

.. . .7 . d



	Claims
	Front Page
	Specification
	Drawings

