USO00D7843128

a2y United States Design Patent (o) Patent No.: US D784,312 S

Yoon 45) Date of Patent: :» Apr.18, 2017
(54) SMART PHONE DG630,179 S *  1/2011 Park w.oooooooore. D14/138 AA
D637,883 S * 5/2011 Yu Chen ........ooovvevvvinninnn, D&/98
(71) Applicant: Suk Beam Yoon, Daejeon (KR) 8,190,222 B2* 52012 Cheng ......cooooevnss HO%gzlé?jgg
: D677,236 S * 3/2013 Kimm ....cooeviiviinninnnn, D14/13§G
(72) Inventor: Suk Beam Yoon, Daejeon (KR) D681,465 S * 52013 COX orovroverrerecrierrrrrrren D9/441
D690,292 S * 9/2013 Bibla ..o D14/250
(**) Term: 15 Years D690,704 S * 10/2013 Padilla ...ccovvvrvrnnnnee.. D14/440
D697,782 S *  1/2014 Lee oo, D8/107
21 Aopovl. No.: 29/545.855 D716,783 S * 11/2014 Loncar ..............ccounn.... D14/250
(21)  App ;
D747,093 S * 1/2016 Rogers .........ccoovevvvrvinnnnn, D3/218
(22) Filed: Nov. 17, 2015 * cited by examiner
(30) Foreign Application Priority Data Primary Examiner — George D Kirschbaum
Assistant Examiner — Joseph Kukella
May 21, 2015  (KR) .cooiiiinn 30-2015-0025695 (74) Attorney, Agent, or Firm — Novick, Kim & Lee,
(51) LOC (10) CL. ... 14-03 PLLC: Jae Youn Kim
(52) U.S. CL.
USPC e, D14/248 (57) CLAIM
(58) Field of Classification Search I olaim fh [ desion f h h
USPC ... D14/138 R, 138 AA, 138 AB, 138 AC, claim the ornamental design for a smart phone, as shown

D14/138 AD, 138 C, 138 G, 203.1, 203.5, ~ nd described.
D14/203.7, 248, 250, 251, 440; D3/215,
D3/218 DESCRIPTION

CPC . GO6F 1/1626; HO4M 1/0266; HO4M 1/0202;

HO4M 1/0214; HO4M 1/0237; HO4M FIG. 1 1s a perspective view of a smart phone, showing my
1/03 new design;

See application file for complete search history. FlG. 2 is a front eleva};ional ‘f’iew thereot;
FIG. 3 1s a rear elevational view thereof:;
(56) References Cited FIG. 4 1s a left side elevational view thereof;
| FIG. 5 1s a right side elevational view thereof;
U.S. PATENT DOCUMENTS FIG. 6 is a top plan view thereof;
D357018 S *  5/1005 Tyor D14/218 FIG. 7 1s a bottom plan view thereof;
, 03 & F: TR 1 - - _
5670188 A *  9/1997 May ..oooovvrvovvrv B20C 50/022  11U. 8 1s a partial enlargement of FIG. 1; and,
264/780 FIG. 9 1s a partial enlargement of FIG. 4.
D450.872 S * 11/2001 Dalebout ....oooocvvvovviin. D26/49 In the drawings, the dash-dash broken lines depict environ-
D462,060 S *  8/2002 FOX ..oocooviiiiniiiiiinns D13/154 mental subject matter only. The dot-dash broken lines 1ndi-
gggiaggg g ) g? 3883 gﬁdﬂgues ******************** DS% 1/33 cate areas of the drawing enlarged to show detail, and
. : < | ST - : -
D612,827 S *  3/2010 SONE woovvvvveeorn D14/138 AB e?cﬁdelﬂ.lat anfrgf:’d detail. The broken lines form no part
D612,830 S *  3/2010 Kim .ocoovvriiriinnnen, D14/138 G ol the claimed design.
D613,718 S * 4/2010 Lee ....ccooevvvvrinnnnn.n, D14/138 AB
D615,940 S * 5/2010 Kim ......cooooovvinne., D14/138 AA 1 Claim, 8 Drawing Sheets
TR 3
S ‘-*";: ™ | {
/ %““ *E %
L oSE E
N =
'E'x R ' :~" | -.r"{ E
BERE A 4
RN v <
i | e, b i \’vﬁ-.\x

________
L




US D784,312 S

1 "R . FTTET OLCTFRT. OTRFECT b e TFEFST . "F"F" . F°F"TF F"F"FT'. F'T"V? TETS, XTTET OLOFRTFRF OFPTFCF LTS OFTFRYT . OTFUFTT. OFUFTCT LFPTTTL OFP'TTT FEFEET OSTTFRFE - FRTFRT OSCTTT F=F"1 JV°F"F . F°F"1 F—~T°TF TTF"1 -"F"F ., F"F"? -"F"TFT'. F°TFT°T s FEFEET LCFRTFTT. OFRTRT TEETRL OFTTRR O -CTRTT OFTTCT O'FTTT O SATTFRT TET Y FRTRFT . OTUFT OCCTRT TF"% J"F"F .« F°F"1 SC°FF . OFFTF OCCTCTS T F 1 . "FEF. OFUFCE® OOCFTCFC TEF"T -"FETFT, FUTF T .4

Sheet 1 of 8

Apr. 18, 2017

U.S. Patent

Pl &
W .
D e mm mom A mm . mma g mE momgy im e, mms, mm, mm= - - - - -- . mmm, = -, mom - . omom, -- = --m'. mom - -, m- rmm ' mmy smm,Emy Jmm mmy . me,mms, == -, mm . mEmE, mm, omomy -- e e mm mmEm, mm e mm, sme’, mm, smm mm -, mom O mm moEmL g mom  momgy --, mma . mm mmpa, ' e
e lnﬂl‘ll‘l. Tt T T e, AT - - = T e R e o R e o e o R o e i I o e . e Tt T s - .Illlﬂ T T, T T Ty T, Ty T T T, T, T ﬂ.ll.ll S ey e e e, .-.A.J. - .
a ™ L
¥, : e
SR .
. . "+
.___._r.... T
.._._ rIr orx EXa XL TEa CEK, OXE O SEX TAON XA TXNE T TXS XX TN AR TEA AKX CXNX - XX AT O LOX- XX SXs XK XX SEOK - TAAT oL XA AN, TXS OO LI TEX, T SN - TN OX. OO X TXAA XK. TXA OTa. XA IaX TAOX XA LEX O OXY T KA Tam w
™ \ Y S
. 3 ' .
X . N
[ T . a
. -
v " Laf. ]
' ' -
> M v Y .....
K . ._.Jr. T ow .
" .
F, v - "
A ' W
1 .... . .r. ..'. -....
a “u, LE T
. a . .
A ' . TR
. Mo P
. . L] & . r H
' N ¥ LR
. how
I = r [ ......
. - M o
" . Vv
L] % ...-. - -..__
}.r .".‘. . ..-.,..”... X
. '
Y
) 5 hE R
- .
L] -._.. .rf .r.: [ .
M " i - v
3 i . .
. T T
. ' .
L] - LY
: ; ; 3
. i~
' .
A . Y W a
. . b . LI L]
. ”_-. - 4.
]
3. . ..__. . L P 3
. A ' 1"_. ' X L . ‘
- \ " ] .. L At aetal ' r
- . o A r - H -
' .__.__. L. k Y . § ..._..... . bl A — ’ r
- W . W - N q e ®
- L, L < » .._.._.._1. - u _I.-..- L "at
. - h -.._l.... l -....-.._ o “ oy rJ ¥ w L' .
. L . .
L T ._.... 1 ._.r N e " J_.___ L S A L% oy
- R - X |- ' e 13 B or - ._,.._..
. a' ' r......_..._.___. ' ) r- w -
L ._.. . ...._. f’.r .._..__....I_.I..“.. L ._l . ...1 ' ...r. ' _..... ._... ...__-.
Fp . " 4 e . . . * L,
. Y . - _u_..._ Ll h . r ._._ﬁ
. L] ._._,..__ " L _r..-nj_.-_.,..: vl a L A .....
r - ) + .
: . . e m s he ‘ﬁ_.. . N, 5 !
. . e o
N L - L . ._.... . _.... o [] r . - .y 9
o ......-....._,.. o] ...u}.-.__....,._. ' ' o ._.. .....".. o
. - " . .. " ) R
L] -.-__. ' .._.. " ..! .f'_ .Ja... ...... ~ [ ! '
LI [

L L . - . ]
L ) - A . w - n.-_f W - N
__1 . . b ..wq u___.ur........ ..1 1_-”_.. u- " N .h_. )
* -__.. L ”I “w " " 7 L . T, .__..- :L..
W ' L e , __.._-.J..._ o~ ..-...n - ._... r' P . r
. ......... e r-. v A ....- u..r - W o .
. o N N, ) R S Wy,
. A W F .-.v a .y_.”--.._i _.- ° ........rl.. - - .1- b ot
-.....1 ....|‘... .-. ...! L] e [ .f !uu._l...l....l Tt .“..1. .
) W ._.‘ ' ¥ "o N ) .”.._“
:- ...-..r..rh.-n. L] .1."| .-_r...u
" % .
H . H
v + ..-... .-...._.1. -
N .._..._.. b .u.. ..”... \
Cal ....”..
A -l- 0
". . N LS Y
a e N
HY [ + k]
v i ) o
- " '
1 ’ . -.f L :r
“a . 1.
" v r " n
r... -, __._- .......n.. - b
N . ._.“. 1.n..” .”__..
" 4 rT [ ] 1 .r-r
..n L

- .
T '
" "y 1
Jr .r__ . . d."
r - .
L] ] b .
. 1 P
v 1 1l J J...
1 Y . ! ,
A - . -_-. "
n [ L I .
" N oy W .-.u.
u.n._.__.. - Cat ....__. ru__
1Y '
r f .
Fa T a . .
% > N K
. K .-.._r. oo -- am = -- - - - - -- -- -- mEm s mmE mm= -- - - -- - -- - - -- -- - - -- - -- - - -- -- - - - -- - - - - -- -- -- -- - - --- -- -- -- - - - - - = -- - - -- - - - - - - -- - - - -- - - - - -- -
Vo o . .. .o . - . . . - . r . . CR . r
L] F
Y [ . .
T Tm
e _,.;. L] .
L -
. ' _
- e R L e rTtT o T, =TT T ' o - - T ' ot LS ' - re ' rT - - =t omer T rT- R 't et ' T etTT et e T T L T T o ' R A ' b - T R E R A R AP AL S L L - - ' R S R
- L.
HY - .
.
. 13
'
L -

" . ST, o o . N SO . L AT T A S TAY TR T AT A TR T A A YR T A IRV AV AT AT AY AT R P P AT aY AP VAT AV AT AP A VAN A TAVAV AV AV T TRV RV AT ST AV AT A7 A ) NS TR A AT ACATET R VAT VAV AT ATATAVATATATAY
"s . e e oo T e e e e N R R T N A N R N NI A U NN,
R : . . : B e e T e TR ALY ¥ i ¥ eV LT AT AV AT Y W S AL AT VAT AT ST ST O LAY s F S L AT AV s ¥ ST A AT AV o T ST A AV AV AV s F T SO AN AT AV AV aF SO LT LT AT AT AT bV ST LTATAY

. _ . . L I i X Y Y Y N Y N Y Y o T A Y N Y Y A A Y Y T T O A A Y o T P O A A A Y o T A T O L L A A Y OV Y i PN L LA Y YN
S : B R Y o T A N T T A N N T T T N e A T A N Y T W AT T A A A A L T W N Y N T a N W A A A T A a WX A AN AN LY LT T AT a s
e e e e s R LS N A I XS AT T D SN A AP D N N SN 20 8 D SN P I ZEH S SNSRI 8 D S NN S K S AN AN I Ko

..................................................... E e e e T e e T e e R T T e e e D T | L I e e

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

FIG. 1



US D784,312 S

Sheet 2 of 8

Apr. 18, 2017

U.S. Patent

LA

-

T mom omom ok

-

hmmomd - - T mom -

i mr Tmow

L

Sl m

- mF T Emm

_— - = -

. i

[ ] ”
F '

- L]
i i
i ..
- i
. ..
i i
i .S

- 4
i g
1 i
4 e
i !
; s
. "
i i
i Ot
. .

. L ]
i v
i L
- i
. .

B .
i !
o A

- 4
-4 s
! i
a4 P
i i
N N
' .r
i iV
q T
r .

LY
i s
i ..

- i
' .

.h. -

. i
o .
- 4
A i
q R
- i
B
- e
i !
h N
r L} .-
i i
1 i
N .

LY

i P
i -
-. . i
.

i 4
h A
i .W
q .-

- i
B .

- e
H i
N N
. .
r Y
i i
! i
q{ m
i !
- A
.h. "
. i
q ..
- m
q . i
q .
. i
.. -...
i !
H L
L] ) 0 )
a ]
i i
N ..
. a
i ..
i i
- s
. -
i i
i -
q .W
i .
- i

' .
L] [
i i

. i
o .

. ’
.

. n
i i
J o
- .
i i
A 1
-
i i
1 i
' .

- L]
i iV
i ..

- i
. .
.h. Y
- s
L] ) .

-
i i
‘l . l..
o .

F

1 i
N ..

[ .ﬁl -, = mm. '
JI.
) L}
....
",
LI T O VN R ———ie o
: .
.
.
-
bl
' om '
.l.'. . . -
R o N e r o mm I mmEE mm

Loaa b_a_a

- pmsamw,E-,

. - - om. ==
i H ior
- i L L
' - . - A
- . pm pampE, m=m, pEy
[ - - 1
———————— =" a=e—= Fe—— .

-me - mom -

, B mom -
1 r ]
Fh——— |

a Rkl e k. kL
. ' - - . .
= me T mom - my gmm
[ [ 1 -
_———— | — ———t em——— ——

pme e m T omy -
[ r -
————— e ———— mmm———

e l_a, a_a_d
- mm L pms
. ' .

.
[

- pm T pmp, T mw, =

==
H '
1 4.
l. .I

Lot -
- me . om
1 - 1

up——

E—_—

Twiwig i

-

-

B RL KL B

- m'm - mrmen a

- mewme

-

!
!
!
L




U.S. Patent Apr. 18, 2017 Sheet 3 of 8 US D784.312 S

_r'-'.p.'-.'-.". - - - == [ - me e m e - amar S nm e aa e w g s e e mar Jams el dem Tae el mat e .'-..-'-_,‘_.

L E EE T EE - mEmE -- . m EmeE T meom -- = mom --a mEmE T E S mEEE -mm --r T EE T EE - mmow -- L m EeE T EE . EEFr =EEm --E mEm e T E S mEEE -mm - T EE O EmE ] O mEEms o mm --am o . m o 7

- .

f———au
Fi
-
R

- ——
[y

[mp—— |
-

SO

4 l"‘--' Pl T PP .. g

| ' Wi fme ! .

v . 1 A

I. 4 - o [

. - - - - " . I,

. 2 - - - - - a

i B i . ' .

- i r .- 1 a - -

——

&
=
-
h o "
YL .
rrowew L lwew g™,
-

[ R - —
-
-
-

1. M . § 1 =,
1 - *, [ " ' I
- " * b ' o I
- 1 . 1 n . . o
4 r o L A 1
. . “ . 1
! . - . . - _ .
N g
T " ' Eamt atmtwt Cmtwmie mtwesl T i N 1 :
1
N _‘ . ] . ] !
I . - = - - .
. : ' - - " '
1 w
1, - .. ’ i .- L}
I . N i . A
. li-l 'y J - 1 -\.. b
I 1 i ]
vl 1, 4 " S - -
L . - L .
nq . E— -
. S S
- % A ¥
. I. | - 'l‘_ .t ] Lo
1] T e mm o mmE c meom s mometsT - :

-
Taa 4 mad iad

= mr T mom
=

-
woa s
- o

]

Ll -...-.

1,_-._.

L

. - a-
. p
I 1 . i

. o oE
| - :
a . .

1 i
| 1 . i-
I i i

. - o -

—— .
i
mm t odhmd
- '._._'_'
_‘1

-
bad 4 aalmad . a
-

F

b
. 1
‘. 1

Laa 4 aa "
-

o o= d
-

.
- -

Jboa -
mm hmm

a

- .

4 1
1

1 -

e s
-

A = d
“omom !

*

1 [ ]
‘

. 1
|

i '

) 1

n

1

]

iad 4 aa

.
' :
1 -

L

e ad

4. d

doad Lad ! aa
Imm ' mm- 4w

-
= m

b
. 1
‘. 1

- - .
4 1
’ L
'

' '
i (]

2 ar 1 aa

: 1
1, !
' .
.‘ u
h :
-

A 1
! '

fad e L
LI

h |
i '
) 1
.
u
! 1
L}
]
- .
1
L} 1 1
’

-
- -
-

LY

i ad
-
-

- - - * _7
Y 1
. . . i
- . . - -
L L _..-" 'I"
. - - - LS
4 " - e "
h : I —pewewew - cwewr, wewey mwew W TEWEE 4 WEW . FSWEW WS PWSW AW, WEWY WP WEWe . FRWCA - WEWEL NRCWEW LW W WEWSL LW e WA FSWSR MW WEWSW L WeEWT 4 WEWSL L CWSY WA FSWeW L CWRWS . WEWeE L WA WeWSL W o cweweweqTa
L
'\1 »
l". - JJ
- n
LI I
- e
r W s - WA m - A e C..amam aam - - . - . - = - == . - d C-am . " .m.am . W am A - - s - amoam - s W amm - . -e A - m.m - == - - aa W am A - " W .m - - - -~ m.m " sSms ".sm.m.am—T -

FIG. 3



US D784,312 S

Sheet 4 of 8

Apr. 18, 2017

U.S. Patent

Ir __1 ., LTV __,_._t.._ b_.,_,
N EE%EFH AR DR
" W TTTITTITT L., ANt .ﬁﬁﬂnﬁﬁ_ﬂ_ﬂﬁﬁ st
.ﬁm;...-..-... diale lale s ealaiet . “q..-..-..-... e alenmalent L...A.pr___# ._u_._._mw.______..ﬁ hﬂf*?ﬂm?ﬂ%ﬁ.ﬁuﬂﬂmvﬂw Hrﬂm“ﬁ.- #wﬂnuﬂmﬁﬂnﬂﬂ# -.v. ) A.v\...n Aﬂ;-vv ;m‘vﬂménﬁa
- NN ‘_Eiﬁ.ﬂv BRI J.ﬂ tﬂ:ﬁ PUATITO, #hﬂ#:# R R
ANl EreningGrOpingy

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

ST AN
m&ﬁﬁﬁﬁ&:ﬁtﬁm &%

AN AL RO R AN,
¥y

SO ; POy _.:J_. ﬂ..:..,...u_. ¢ : : O AGIRIInIng ¢...; I ,_I G

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

ﬁ # 3 ___. ._.,I_. ‘ :a:: # .r m a# u:_. ,: m a;fw “ :v ._Tm, = # ## ,_. “
FRIIIEXRES: Mhmr%ﬁmwmﬁmﬁamnwﬁmlmmﬁﬁmmwﬂmﬁ
LA ﬁ&r h?._ __E__-.._.h r: T.__ﬁﬁ.mﬂ Hﬁﬁ r¢ AN TO L Y RN O AR
0XC (TR :.H LA LI r....: T )] BLL T
Yo EEJE@QEEZ?E&%E.?
I

%. ARG ning gy

Sl
4
__ﬁ_ﬂ Fﬁﬁﬁpﬁﬂ_ﬁ.ﬁﬁﬂ _ﬁﬁ# E AN

L
- - al
B s et e

F1G. 4



US D784,312 S

Sheet 5 of 8

Apr. 18, 2017

U.S. Patent

R
. n h

kool loa: d-d0,T

-

em m

llllllllllllllll

o ww s oww - T - mwr

W_ﬁhmhvaha
.F.__EFH._
. _,..u AN
) ._..__.. -iﬁ.ﬂrmv
| I .H_EIIU,

ﬂﬁ#

Hi:.;l

{
p

}
}

am'a mm mmamma .- -

TEw  wow -

Iﬁﬂﬁ.ﬂI rﬂﬂﬁ IEE“H., WIS

ama 'mm i mma .

o - Exr orww - wEr - ww - oww - L FEm o oEw s ww- T Em s e

1 L ..,_r : A t : F_r L. f:;mra : t # : # ol t i F. IE“ 0 r K ,“.L_L L:. 5 ?P,: a #
.._.ra... O e L I L DA O :..,.EEEE .EEEBEEEH: R A P A A .Er.FFﬁ,ﬁEE
AR S LA Hr TR ‘..Eﬁﬁﬁﬂﬂﬁﬁﬁi
LA LRI DAL #Jv Ve .._IIE
ARG AEE%

AE? ﬁ.

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

.z.,_rﬁ _.: E_rﬁ_, _a, Er: & v ﬁ : .; 1 A.L_Er W
S EEW& _F.EE. €T H_..H
AEIEﬁﬁﬁvduﬁﬁuﬂﬁﬁﬁEﬁﬂ XX A
L ,H_H.h. :JEW# # __ﬁ:. v (T D .:-.ﬁ._ﬂ_. (LR IR PO T PRI MO DRI O X, ¢ﬂv
43,3_3; .HE.A_EU__ G .ﬁ_ ﬁﬁﬂ.ﬂ Stk :...E_. .“_HEE PALA R .ﬁv AEEEﬁ: oI
Rs :.ﬁﬁ: _,, a.f @ ,“,EEW N Rl IR ..E_ ) :...Q ..f ¥ #._.: :...f t ﬂ__‘.:. E a......ﬁ .,: : & R OUrew ﬁ..ﬁ@ J. x.é Oy #JB“_._W.*? )

ﬂ. (AT

AR FEIC .ﬁ-....m

s wEr TE ST wTw - rEm - o

a mem, mom o,

KIG. S



S. Patent Apr. 18, 2017 Sheet 6 of 8 S D784.312 S

a bt ot - b -= e bt b - et Lt et ."1-'1-', - i ||=1-'1-' -y B e b 2t ol okl B e S

- - Ll R ULl L e - = rTw Lttt Tt iy T = r"w . TTTTT. rTTTw ' =TTy aTTTTT. rTTTw -

—— ey,
'
r

- ..1 .
= 1
. . B
*a -+ " e
1 b - *
.-I 0 0
- x ' -
- - r)
Ny . : A oo
i R - '
- . . . .
q [
g
.r
B
oo e
et T ww wrr TTETTEETE - oTEw - T - TwTa rTTET TET -ww Tww - ww - T rwa —ww wwT vww - o Eww - T T - ra mww www - Trw - Tws TrwwTr wET fEE TEW - Tw - TET w1 —ww - TEw rEwE - FETEET T oTET - -
AL, i ST oRmTELOSm L O e T L, e e LT ST, s e oL EmTrL L mm L O, T s m s, . oM T .
.

CeaL TRt e B i m bk b hm rw ket Mw ekt hwd " hm Fhd ket b d T Erd ke Ak w T M w dC mwd Rk mhr T w T ke B Em ! bk hh T ekl ard tam kR ok wA S w ol hrd ke kR R d A e T E T e N kT
. - . .

"\'|._'|
-

o
]

T T R
I IR LN N
'
—_————-—T
1

iii'r

]
-
[

1“"\-\. . =
ATUCTR ETTCY WT ' LSCTOTCTT = TOTT CWTT RCTOT e TOTCR SCTT TOTOT —Te meTeT L T l, mtTw TT R g 'TeTey FTCE LTTe. FeTCT T TT e TTCWM ST . TOTCT meT e FCTOT 2 TCTR STCW TOTCW T Ty [T . T T e SCTCTCTT . FeTCW TeTea foreith

FIG. 7



US D784,312 S

Sheet 7 of 8

Apr. 18, 2017

U.S. Patent

- . . - . - . .
W E r FEFw FwTE mFEE O FwTE O o

. . . .
B R T R T R g O R e S e e A e R Ca R el e e S e e S R e T e R O e e O R B e R e e e L e B e B R e e e e R e e R e T e
. .

. . . - - - . . - . . ' . . .
. W . E S W . . W N T EFEW | W N W WS W -3 CFFET O FWE TES WTWS T - - - - - - - - - - - - e LW N W CE o T W T O TW S BT o Ew S . g -

s

' a1
.......,.1 L]
v l_h..l. Al dede ol o~ ol o~k ol .|..l|...._. -|..l....._. -...ll..-.. Fdrw Fad-u Fdw Sodw dd—1 . Sl . . el . Wl . el ol r oded md ol amadeal amo o ol madh ok -!.-..- . -.”..-...- -.”..-...- ol A o Ed S A Aa .l....-.. ..l|.._-.. ..l..._-.. .|..l|...-.. .|..l.w..__. - __..“.... e
r Fl ”...,. ....__.._. . _.w.”.... . .....__
. .
o . .__._— _-____ .
¢ . _,___.. e * PO
. L » [T '...
- ' L] i
... ' -.... '. ._FH r..
L] . r la
' oy ) -
- L ....-_ n n
e . ' A,
N A R
.1_. b L] ...n 4
-.“ . y ._._”__. o
. " A} L
o b iy Yt e
. R Al v
-.. . - ..h s
. [ LI r *
N vk 1Y o . 'J. .._._u..a. ,
_..... L -_..... _.1 . L L Y
r .-. ' S ..,,.._... ..r... ...... LT
[ . [ ™ - N
VERREPY by i u.._,..... - . ".\._ . = e,
oy ' ' e L . L . v
¥ 1Y 1 r..”...q.-. ¥ ._._1_.-_...1 W . Tkt L) _.......r
CRAA S o . L S S Y
A Ao - [ L] - - . '
.-.r. " ..-:—....I. '.. “-.'.”.F.ﬁ L 2T X . ...-.F”.- .R.....r |
e e . A, N o
a LY u._..-... N (] ..-.‘ o T a L .-...__ “y
., Thoma Y 11.“....;...9 T, ru o ......... &
"o .r.._ .....m.- * Am . ’ . ...r.- r_..:_.. .r;..r,. ”_ .”_-..
- L] LY B kg [ . .
CNTL L e R O T
vola TR I g [ L] .J.a.. ¥ L ]
..1._.. r .“..... ! “..... _u.u_”.._q.r.-ﬂ..... .,..- -r_. .-.m....“.-. ..I..I.q___”.._u. . L \
.p.. |”. 0. LY L . ... g PR T ..m_.
R ....-...-...l._. ta a .r'. \ .._u..... . e
n, Ll g L
-.._. : ....1. - = .___".”. -
A » . ] h
. . . *
) Y "k ..-_- - : .
\ ﬂ 3 O
..'. - _,._“ -.. .1'1! n...__u. i
’ . N
. il & .=
..._. ..:.__.. 11. - . .._..- - ...h.
. . s
g . - - Ty T
= . r . ] ro
Lo ' n 1 LN
. ._.. .. . s ._“.. r._ r._... 1....._.
LI b x, T, e A e
Ty . e " .
R . . 3 T
LI R . A
", . o e e e e it e mt emd e e am e . M
. ..a.. ._._._.. :1.1 . . . . . : . 3 . T
..... L ’
. My e
"a' "..-.r. e o ' g ' g can " ar g r . o - iar apr . . - ' . ' . . ' g ' g
M e, . . . . . . . A TS E AT S A TV T AT PP e T O e T .___.% L B e A e e T et e o L R i L L il L R o L (g P .
e e Te e e L T R rrie e ey Pl R N B e D R e U T R T T N T T T T N P R N T R N I N R T T R i B P PN R T I T ="
. T s A T T T T Y T A T T P T T e T aa  w P  W T a  T  a  a a  A  Ta a Y  A a a UA a Ya A a T AT T a T A T A T T T, 7
e e Y L T A A AT A A T A T A e A P L P N AT AT LAY 4 S
ag R R Fa Y S a Vit WG A i a Y Y S T a P At Xt v, Y A a N Tt A T AN Y Vs A T Y a a e Wt r Y Tl o
Y . o e o A A N T N o A T A T T o T A T A A T A T T w TN T T AT s AT AT 2" N

Lo oe,a b a e

e mem Y R mn e me! e e liae e e rmee fimd v R o Remr RaEr R R ER.EC

O T T T T T N T T T T o T T N T e T N T e L T L T L T T N A R T

FIG. 8



U.S. Patent

Apr. 18, 2017

am e ad aa e ! aa rd

ma va ma Lla =m=mla =22l

mlLaedma !

N

08
X

Sheet 8 of 8

S

b

X
0

b

[P

FIG. 9

..'-. 1‘.
- . I‘_
N
. r
- L
- I‘.
- 1.
- . I‘_
- 1‘.
' F
K K
- 1‘.
' r.
- r
-r r
; ¥
. a o -..
- ..‘ L I‘_
! ..I . r.
K T K
; g -
- ..' " I‘.
K 1 ] 3
E T ¥
: LB L
- - . I‘_
-. -?u ) . . r
. 1 1. -
Lo "
o
. LT f,
=" - ) +
--. .I . 1.
-I. -I ' - r.
- T .
- .I . .I I‘.
-I - -‘.-' 1-.
.." 1.
o - - I‘.
R e o, :
R
; X '
- el
IR
" e
R = o e gt
., LMY 3P
R 2, S
B 1 £t L
AT DL
.;;;:T.:_r_-_-. -
- A T LR
+ M aN- N e g 4
RR = ; )
:1.1'1‘-‘"'::.;'-:%‘ o> 1
o~ .f;.‘:n_-“:- :EP?_!.-_ -,
-.: . ;lf‘{l“f_t‘nﬂl ' :
| ERRRE
Lot e
D g -'-"}.;f oy -
" EAEERS,
_,,{1-;__"=d'fi'§r=|l,____l '
< ol BN BT
= e e
- ERNERRSE
- --.‘u:'h.“.-{}‘l...'l' N
. L - W o P 1]
i :ﬂ_,-l'll';iElEF: .
. .-.'ﬁt."}.*l.‘-!... b

" :"'.i.“-.".n. -
S
.- ;l.*'
-,

. "i?'k:iﬁh
;. :.- ' 1‘ A
3 *I-‘lri!.‘-. [ By -

. gl Sy R g i
R L e

B A
L L

Fal =,
N TSRO,

K,

- AT e -

1
i

-

-..-'I - '-.. o
A

S
L] r
Sl

LY
L
L

g
L)

l,t;i

Y
rd
=y
e S
T AN

..
'l
e I

-
[

=
T,

el
._-r
I

Dol 5¢)
N

iy

£ O Ke i

K- 2 ol
g g e
SUIAES ¢
ey T
JEM Lt e -
ot o e o
gk .}:“ﬂ‘::'-\lr':“.- .
. ;lj:'n:h:-l-':_fp: e
P U L
ot g Byt o G-l
S
e
q;'ll;__u:ﬂ.; TR, -
S

L R R
Pk LA AN DL

Mo
e
U Pt

=

[0

p

Fl)

o e i 4
Ry

-
L

T
AR sl I
L. wlly, W ey
Pt
AT S T

L)

L N BELEE N B I

L= A d A R
ERNEATNN
S D a2

AL T, W t.' 4
-H'-F. 'ﬁ.“'-l-i J.ﬁ ;

>

T N T .

ANt

N - W S - =

:_H-_.‘_'!.I}i:.l.:;i:‘_ r
J.E":"f"‘"";_": .

B F e o S

et

r.

t.

r.

t.

r.

r-

5

. F

.l.

r.

1-

i _nl

'
-

- - ko

- - ko

PR

-

US D784,312 S



	Claims
	Front Page
	Specification
	Drawings

