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(57) CLAIM

The ornamental design for a battery charger, as shown and
described.

DESCRIPTION

FIG. 1 1s a top right-front 1sometric view of a battery charger
showing an embodiment of our new design.

FIG. 2 1s a bottom left-rear 1sometric view thereof.

3 1s a top left-rear 1sometric view thereof.

4 1s a bottom right-rear 1sometric view thereof.

5 1s a top left-front 1sometric view thereof.

6 1s a top right-rear 1sometric view thereof.

7 1s a top plan view thereof.

8 1s a bottom plan view thereol.

9 1s a front elevational view thereof.

10 1s a rear elevational view thereof.

11 1s a left side elevational view thereof; and,

12 1s a right side elevational view thereof.

he broken lines 1n the figures represent portions of the
article which form no part of the claim.

AQQQARQQQ0

1 Claim, 10 Drawing Sheets




US D806,647 S
Page 2

(56)

5,077,486
.)328 057
336,074
D338,653
D351,134
5,355,300

References Cited

U.S. PATENT DOCUMENTS

A
S
S
S
S
A

D36O 186 S *

5,490,057
5,602,462
.)378 915
D379,088
3379,799
D381,011
388,399
D401,216
D409,139
410,652
D416,873
DA427,146
DA427,147
D449,817
6,320,772
D458,228
6,462,966
6,650,559
489,682
0,736,195
6,809,678
6,841,979
0,847,195
0,862,201
D505,915
7,116,090
7,198,094
.)54 1,743
D541,744
D541,745
551,621
562,765
7,305,987
D568 841
D571,3;4
7,535,716
D593 512
7,616,455
D606,017
D638,376
f)651,200
D652,156
D664,544
D677,621
D678,852
D691,558
8,546,974
8,352,695
8,598,737
_)698 A81
1D702,376
1>703,132
8,803,489
D713 336
8,937,469
751,241
D751,751
1>755,740
767,815

2002/0149951

201
201

201

0/0110593
0/0165683

0/0259240

2011/0110127
2011/0211377

201

201

20

1/0292703
2/0069615

12/0249102

A
A

ngguwrmnmmhnwnmnmhnnwnnnunnunn
[a—

EE

seuvilesRveRuviveiivefve
S S S SR

-

-

nnnnnnnnrnErnnErnnrnnnwn
.

AN AN A S A

w*

=

* %

* %

w

12/1991
7/1992
6/1993
8/1993

10/1994

10/1994
7/1995
2/1996
2/1997
4/1997
5/1997
6/1997
7/1997

12/1997

11/1998
5/1999
6/1999

11/1999
6/2000
6/2000

10/2001

11/2001
6/2002

10/2002

11/2003
5/2004
5/2004

10/2004
1/2005
1/2005
3/2005
6/2005

10/2006
4/2007
5/2007
5/2007
5/2007
9/2007
2/2008
4/2008
5/2008
6/2008
5/2009
6/2009

11/2009

12/2009
5/2011

12/2011
1/201
7/201
3/201
3/201

10/201

10/201

10/201

12/201
1/201
4/201
4/201
8/201
9/201
1/201
3/201
3/201
5/201
9/201

10/200
5/201
7/201

10/201
5/2011
9/2011

12/2011
3/2012

10/2012

GGGMG\G\G\G\MJ}&&&&MMMMMMMM

Marson et al.

Prager et al.

Friend et al.

Morgan et al.

Hunziker

Z1nn

NetzZ oo, D13/124
Vinciarelli et al.

Stich et al.

Widmayer ................... D13/179
Hopper

Widmayer et al.

Widmayer ................... D13/179
Widmayer et al.

Person et al.

Cornell et al.

Jones et al.

Korsunsky et al.

Wel

Wel

Takeuchi et al.

Doyama et al.

Jacobson

Leung et al.

Okamoto et al.

Guillarme

Busch et al.

Vera et al.

Berson et al.
Chen

Hodge, Ir.

Hussaini et al.

Yang et al.

Barsun et al.

Virolainen et al.

Virolainen et al.

Virolainen et al.

lacovelll .....coovvvvivinnnnn, D13/110
Tsuzukt ..oovveviviiinnl, DI13/110
Jeong

Fischer et al.

Horng

Fischer et al.

Lin

Cameron et al.

Charlson et al.

Herrmann et al.

Sugime et al.

I U USRS D26/2
YL e, D14/436
Beroukas et al.

Marshall

Helosvour et al.

Foxall et al.

Stracquadaini

Foxall et al.

Wasserman .................. D26/120
) | TR TRPRTRPT D26/2
Pearson et al.

L1 et al.

Perin

Clark et al.

Aldape ......coooeeiiiinnl, D26/118
[ockart et al.

Chen et al.

L€ i D26/113
Leung et al.

Kim et al.

Sugawara

Cuk
lee
Uno
Cuk
Tomioka
Cuk

2012/0256606 Al 10/2012 wvan den Broeke
2013/0235631 Al 0/2013 Pahlevaninezhad et al.
2015/0263605 Al 9/2015 Alam

OTHER PUBLICATTIONS

Clark, “Digital Control Techniques for Power Quality Improve-
ments 1n Power Factor Correction Applications,” master’s thesis,

University of British Columbia, Jul. 2012, 114 pages.

De Gusseme et al.,, “Digitally Controlled Boost Power-Factor-
Correction Converts Operating in Both Continuous and Discontinu-
ous Conduction Mode,” IEEE Transactions on Industrial Electron-
ics 52(1):88-97, Feb. 2005.

De Gusseme et al., “Input-Current Distortion of CCM Boost PFC
Converts Operated in DCM,” IEEE Transactions on Industrial
Electronics 54(2):858-865, Apr. 2007,

De Gusseme et al., “Sample Correction for Digitally Controlled
Boost PFC Converters Operating 1in both CCM and DCM,” Eigh-
teenth Annual IEEE Applied Power Electronics Conference and
Exposition 1:389-395, Feb. 9-13, 2003.

de Souza et al., “A New ZVS-PWM Unity Power Factor Rectifier
with Reduced Conduction Losses,” IEEE Transactions on Power
Electronics 10(6):746-752, Nov. 1995.

de Souza et al., “High Power Factor Rectifier with Reduced Con-
duction and Commutation T.osses,” 21° International Telecommu-
nication Energy Conference, Copenhagen, Jun. 6-9, 1999, 5 pages.
Dixon, “Average Current Mode Control of Switching Power Sup-
plies,” Unitrode Application Note U-140, pp. 3-356-3-369, 1990.
Dixon, “Average Current Mode Control of Switching Power Sup-
plies—Topic 5,” Unitrode Corporation, pp. 5-1-5-14, 2001, 16
pages.

Erickson et al., Fundamentals of Power Electronics, Second Edi-
tion, Kluwer Academic Publishers, Secaucus, NJ, 2001, 12 pages,
Table of Contents.

Fairchild Semiconductor, “FAN7930: Critical Conduction Mode
PFC Controller,” Apr. 2010, 22 pages.

Huber et al., “Performance Evaluation of Bridgeless PFC Boost
Rectifiers,” IEEE Transactions on Power Electronics 23(3):1381-
1390, May 2008.

Hwang et al., “Seamless Boost Converter Control in Critical Bound-
ary Condition for Fuel Cell Power Conditioning System,” IEEE
Energy Conversion Congress and Exposition, Sep. 17-22, 2011, pp.
3641-3648.

Hwang et al., “Seamless Boost Converter Control Under the Critical
Boundary Condition for a Fuel Cell Power Conditioning System,”
IEEE Transactions on Power Electronics 27(8).3616-3626, Aug.
2012.

Liou et al., “Design and Implementation of a Boost Power Factor
Correction Stage Operated 1n Mixed-Condition Mode,” Interna-
tional Conference of Electric Information and Control Engineering
(ICEICE), Apr. 15-17, 2011, pp. 2069-2072.

Maksimovic et al., “Impact of Digital Control in Power Electron-

ics,” Proceedings of 2004 International Symposium on Power
Semiconductor Devices & ICs, Kitakyushu, pp. 13-22, 2004.
Martinez et al., “A High-Performance Single-Phase Rectifier with
Input Power Factor Correction,” IEEE Transactions on Power
FElectronics 11(2):311-317, Mar. 1996.

Marvi et al., “A Fully ZVS Ciritical Conduction Mode Boost PFC,”
IEEE Transactions on Power Electronics 27(4):1958-1965, Apr.
2012.

Moon et al., “Accurate Mode Boundary Detection in Digitally
Controlled Boost Power Factor Correction Rectifiers,” IEEE Energy
Conversion Congress and Exposition (ECCE), Sep. 12-16, 2010,
pp. 1212-1217.

Moon et al., “Autotuning of Digitally Controlled Boost Power
Factor Correction Rectifiers,” IEFEE Transactions on Power Elec-
fronics 26(10):3006-3018, Oct. 2011.

Musavi et al., “A Phase-Shifted Gating Technique With Simplified
Current Sensing for the Semi-Bridgeless AC-DC Converter,” IEEE
Transactions on Vehicular Technology 62(4):1568-1576, May 2013.



US D806,647 S
Page 3

(56) References Cited
OTHER PUBLICATIONS

Roggia et al., “Digital Control System Applied to a PFC Boost
Converter Operating in Mixed Conduction Mode,” Brazilian Power

Electronics Conference (COBEP), Sep. 2-Oct. 1, 2009, pp. 698-704.
Salmon, “Circuit topologies for pwm boost rectifiers operated from
1-phase and 3-phase ac supplies and using either single or split dc
rail voltage outputs,” 10” Annual Applied Power Electronics Con-
ference and Exposition, Dallas, TX, Mar. 5-9, 19935, vol. 1, pp.

473-479.
Salmon, “Circuit Topologies for Single-Phase Voltage-Doubler
Boost Rectifiers,” IEFEE Transactions on Power FElectronics

8(4):521-529, Oct. 1993.
Sebastian et al., “The Determination of the Boundaries Between
Continuous and Discontinuous Conduction Modes in PWM DC-to-

DC Converters Used as Power Factor Preregulators,” IEEE Trans-

actions on Power Electronics 10(5):574-582, Sep. 1995.

Su et al., “An Interleaved Totem-Pole Boost Bridgeless Rectifier
With Reduced Reverse-Recovery Problems for Power Factor Cor-
rection,” IEEFE Transactions on Power Electronics 25(6):1406-

1415, Jun. 2010.
Tollik et al., “Comparative Analysis of 1-Phase Active Power Factor

Correction Topologies,” 14 International Telecommunications
Energy Conference, Washington, DC, Oct. 4-8, 1992, pp. 517-523.

Tsai et al., “A Family of Zero-Voltage-Transition-Bridgeless Power-
Factor-Correction Circuits With a Zero-Current-Switching Auxil-
iary Switch,” I[IEEE  Transactions on Industrial FElectronics
38(5):1848-1855, May 2011.

Van de Sype et al., “Duty-Ratio Feedforward for Digitally Con-
trolled Boost PFC Converters,” IEEE Transactions on Industrial
Electronics 52(1):108-115, Feb. 2005.

Wang, “A New Single-Phase ZCS-PWM Boost Rectifier With High
Power Factor and Low Conduction Losses,” IEEE Transactions on
Industrial Electronics 53(2):500-510, Apr. 2006.

Lau et al., “Battery Charger,” U.S. Appl. No. 29/530,060, filed Jun.
12, 2015, 18 pages.

Lau et al., “Battery Charger,” U.S. Appl. No. 29/565,135, filed May
18, 2016, 26 pages.

Lau et al., “Battery Charger,” U.S. Appl. No. 29/586,567, filed Dec.
5, 2016, 18 pages.

Delta-Q Technologies Corp., “Delta-(Q Technologies Introduces
New Lithium-Specific Battery Charger at ProMAT 2017, published
Mar. 27, 2017, retrieved from http://www.prnewswire.com/news-
releases/delta-q-technologoes-introduces-new-lithium-specific-bat-

tery-charger-at-promat-2017-617167523 htm on Jun. 1, 2017, 3
pages.

* cited by examiner



U.S. Patent Jan. 2, 2018 Sheet 1 of 10 US D806,647 S

- - -

L
_—— o e - E .
-.-—--I-—--.----—-.-.d-l—.-lr\.---r--—uﬁ-ﬁ.r-lq—*'-(mlj
]
_:'. .

. ms ma mm em im m Ru Eaf iy ee e o= = -—r - -

M_t_t:l_l;".ﬁ'

T

N I

AR T

l-.l

. _---_'

s L -
e ‘**"‘F"-“?':"
"Rma RS rwm —m Ay e, ek

ma mrw e R am pay dr e e

b e :._rr

[ ]
B T I il N
‘1 et i l"

L . . o R ] ..|‘

el }1J|.-.- " orr o
e ot p

| = -
e - _— iy 4

Tt e m aTEEEm N R o o B D D
. LS
Lf

-— m - s mar rad - - L = -~ -

el e i ikt

aEmr e wa - a

L
r.’ L] L )

LA
r

ol e

- fmes mr bl W mea g

e me w owm TS b e wal. | o .:._, ||"
r IE

.-.--.----'--'-r--'"--""""""""_"-:r_':-----l'-u‘:-.':lﬁnx..---

— el Eem ey e im— o

e . L L B

el L Ny

A -.-f“.."_'-._,n "".-"i" T m i g

--l\-—a-

T Y T R R i o o a

, ‘-_i s, .' rror, ‘..-:1.: .'r-:- _r.a L] .‘1 " ':'-':.“ :' "'_E ::_ .
_ %ﬂw_—aw RSN Y .
"--?*“**;w AT T = e e 4 o

P, gt ¢
— - . b mng

R T +.-,..-.~_-..,-._.._.n.=---'n4r*=--'-"-*+‘“ g 7y
,?.' 1~| [ E o e g gy s T |.--|"F, :.-1'. -I--I‘l:‘\ , r
T 0 o B s S P T a R R L L L I P Y o
P N T T e U e T e R A S
1 et e L R R N T IR SR 4 2

.\..-n. - "'_':__-:H:l-a _-._F

= i mem
. 14 -l'-fl-* - . - .

LA e m e ar e e g e en o L - 1—-_-.-..&.-...*: _,.=I£":" o

R S, my v A m AT e o -‘55-{‘--\- e

1 ’ - .
PRI S S T e AT e s e, ”

- = om wR T e P

- L -. -

G{"v

T e a m.

™ e W
- - % o e iy ey iyl e

—

r w2 ma g n-i-._-.....,m';? - __lil':.

—— it wda Ay = Y wm ma ""'_, ____q."".__i,_..l' P R o

‘""“'f*“‘*‘~*“"-¥'-""!"‘“ﬁf""*-'r:?" £ *;'rr--'nﬂ-v-- Ll #/
..-EIEE:E g gy o R 20k :-l

I:;'l'"f‘ L
ﬁ T -ﬂ r .-“\.!- -— o e - g, W W b J T s _a F"“Iﬁﬁ"‘—’j‘. hadin ar e IR L et
/"'-} {P : .r . : . . ----' k= iy |i-_:-.!r-:;..-' '..a'.‘:--
. *« ' o T L BUC A ARl DI T eI i e
A O e T T N T S 7

ol ._.._.‘.L N
s, T W UL, S WL SR .-::._

=, plieraiiy

\1: "'J L B .“.-_ — g g
-y . IEHI.IIII . . LR e P R L : ! ! -. . '
b . e TR '."_'"."-_-_,-":_M-----ﬂ-a-.‘_-'._...;-_i " o '
\"ﬁ \‘a_l = o e —h i e e AL S em o — "!'..'-‘ - .I:h? e e T T il - R e am i 'r,l' N
[ N\ — 'll'lir i

W5 I i < -t 7 UL VSR PRI L S S e o, i

e

rl

ol vy m e

Hx o e v_*_-

el sl L

o e e e e

- - . L]
p L T e e e P R

_.r:'!r‘ "'-;-Ir- - aTi amy i orm ..,\__E

. L. .- . LR, . o '.'.r . - LRI I "L '. f’j"l
; , ". , L - . - .l_- il . . . h i . - . - A 'y s K | ,',r'
2 VA ) E e e T o T TN e o= ' '

I P o e . . |'" ‘,fl'l
\ Y, e T s D A 2
Uy R P m : ot TN fmvm-eq*?'ﬂ" ¥ o s SR B S RS AR S A 4 '

A RO S TN S i R g

- - a . LI - '-f.!‘_..

R IAL. S Seewpnd, A ' e ‘ffr”‘-:p‘*ﬁc-v g Y L] ’
LY "l'-"':"-,. ) 'if'. f'r s r.g'..'-:-,-r_ —am e e ?._r__ ""‘*‘:"‘E ﬁ.":“ 1;.:{_ R R o= e e em s .'il" iyl e, - ;.I': jf.i
- i
. H 'l'-.‘-hl!‘-' e B ek vy am o—m L Tms LeRomm """}.‘ii - o A _-4:'_ [ e - - ‘-é; I{F .-ll"‘,f
iy ta 4 . . r r.."l.al == d

e e f o T = — T w oS A
"\:I:EE —:‘-?‘-:-‘Eﬁ‘l ! 'f:? i f . T TR TS I-IL . O . D PR i :‘ LT 'r""'.l'*'l"_ n .J .. '.I T .i ' :F -l"l.|‘I L
_— . o "'q..i':l.l' I I _ - - - 1 - L R .- - ‘;..i e . - .1. et e el R St : F o !

. ' . gl |lJI"" -'._ o .. I""
‘_ﬂ:—ﬂ-_?‘ &,.—:":."‘ﬂﬁ "'{,-Fr T m. - ke ma m R oLm = ‘d_‘]: i, ". -jl'_ fai-i .r""’-l'|I ‘J

-— i b o J---h--lul'll-a'h- P S ‘h}

A
v v—,n-;; A -
- a e e s R R e e A .?-.' - = = n A= (4 i
A N e S S B A R R T “mﬂﬁcﬁﬂﬂuwﬁﬁ o
Lt e e ....“___-_.__; ST .:.*, _-'.-"_'; R ;f;.;
H e S ) L | i ’l'
_— —r rmm . — — - ..'l.r" .
B 2 e i
.':_.__. - ..'I'_.r_.l! - m. mma --r"ll-d-"'-'l -—IL'I-'-'.“'"""'- —_— - -r el e e em em m m +* 'Il:i' "'.F
st s A T YT A T T TGS T A i
COLORE on aeat) RN S R R L e 2 B "
wr ‘— & : ) g M r o, L .... - e . "- . .
Y o . .-. - i N . .1’_..- ll. e ‘.I‘_l ".f:-r
R s o ey - — =%
L] -‘i B " "'i. I-_”? I,I' -.-f? .‘_r' 'll'"-"



U.S. Patent

M e e
RS N

- ! ’:; ‘l

Rl VR S

Jan. 2, 2018 Sheet 2 of 10

O e my Am rE o rm A e o

— - me I-"-. I--l. —m T - e wrd LT . “\:\.

¥ R .
Ly b ?%’? oo ?&)’h £ 4:". r X 1\.:\.
A . f:ni--.l ;."1“' \ [ "--?-_.l"-"' #‘a_ LY
Ehmn v W LT, )
1y o= ”} W ' \ N
"'-,.l'"..- *.'."'K_.r'-l’ A . _.r""J. 'I-'i':' "r 1:r. .t'."\.
4 }ff;:é( - o/ b Wy Ay,
{}_;.___“g,.:_"-'::; '*.. .&?’M wr! g/ VY vy
AW Yo A v Mo
LN W vt Y )/ DN
‘t_ x> .I‘} L\.,_:L_ h_/#-'__.*:'-gﬁ’ WA _r"'! A ‘t"l.,
M 2 i’ S N, Wy
N -~ i’ £ Wy, \y
gorEE Ly 7117 ¥ Ny A
AR Tar e A N
‘i Ao £F o ¥ Wy ¥
l"".'.'l. 1‘\
Rt AN
Wy W
XY LY
W e
L
| I "
3ot
’}_. W WA
7 SN
; ..
¢ N
i1 -
4 .;&_’\.’ L%
YT %
N W¥,
TN ‘.
Wy “1.4.~h
W, \ N,
PN S
/ ::. :'|.|.1|. .-&
1"1. W\
e i} R
Loy ; \3,
) ! W
;F
hb'-. - ¥
§
Wy LSRN
'I.:I,,_‘.‘. W 1
ALY BN
SR
Ko e,
AN
f - oy
L L T
h LR
“‘:-r{‘,-,:‘h-'i |
1\ ‘t:'::'j.’j ,l;: ¢
1 )
\ A
N e #
N
e WY, A 1
e, ™ w0
MY o\
WA ALY
Wi N
LAY Y
Wy Y
W Wk
N LR
LY by
Wi o "
ALY N,
e R e cm e e ol 1:1-""-.\ 1 'y
e e e e e it e me s am e e we = ALY VR
; Wik Y
W I
o N a \
. _“':‘":_ . | oy, N N
A R il ms . Ay 4

US D806,647 S




U.S. Patent

Jan. 2, 2018 Sheet 3 of 10

A T

Emrw rwm Tw W w

,
Nar .-..'.-:':._' 'J.-' % . \‘R:."«. Y

‘h_ :vr-.--..-.--h,,_ Rt

'
. em —m A w. moa i raom - n .-.-n-."‘ t mm m L e . E . T s B T
—— e .

- '* I'I
et i L I
- ' .
- g k" ;
- Sl = i

ey

T B mm gm e e e e om ae

I IIEI T

s — Spgm  m.h 'r\:i

“‘-—;-T-’-'—"-'_‘::..':l:.':

L . - r
s 1 T "":;,_,-'_."—.,..".‘:...\._, — o am

Ay W mne EEm o e e

A mE wed —p Cm w T oA A Lam

US D806,647 S

S

PR T me dms e pty em s -

""'F"'. — — - e =mmm wwm —W - - ——

i vm' A mrh e —am

I A Jr.

- = ...\: — aum L H - .-_-. —r - - '.....‘..- - - .-

- : B
- - -'.“"‘-"-----m-—-—-.__-\.-..-- _h__.""-\. A e - W

ror
= amu we wm W &r::::;‘ . :e.;_‘-':_“‘i-':;_rir-;'__-_-,':"h'\-— [ p—-1

- a— m— mm = L

-l-:.-.-:li-‘- e e e o '.-'"H'f:.':.___ -t aw —u = mn- I.ﬁ‘ "'-'_.-.-.-.--.--'-l-_'—- b '.-_J.- ﬁ""*‘““-‘ -I\:"L ra s Tt J"\I}_ -— mm am
3 - B .. - —_

"E: L

—— e ---....-.....\_.__.;.l'_.-"

— e e are i —— o w '
F-q—-.--—-—-p-&.—-—.-—_:—-l.--

. :-_' - .'.. t- T IJ I_.- " ;_j'.é..;;.‘{
ST 2
R, T
. - g p.-fql

-\.-I:-I- - -l";II"I
- mrm pTe wm R, . -

LY

ar e . mim Ay we D RE wm - L T T T Ayt arm am

- ma w—e — = - ; - —. = . . K
— e ey ol gt . NS ) b

' : * ¥ " v i | . i . B ' ’ ]
1 . 1 - 1 . . :}rl - WL e e o oa Fll-l.. -i”"‘.
rnats Ayl eyl e ey g = — Furra _A n. o ] PP L - ot i ""

= e ; s - ar i e g e . ST ‘

D L B =t :,,-* - *:r;-'--vr-“;?*:--ama.ﬂr"";'r'r*fﬂ‘-.-w--.--.._..._.,. A i g %,

— -

A mark - r'r__,!_-_ -5, N R A R SO T S -'JJ e wm owm mp warddes '_-'E\r"'\-h

— - [ T

R i S i e N e
L ey
-ap'.-E'J-."w. —- Sw ®m i -n-‘l':-'l- — "-l'-"‘:f-l

- Pt +

el wra s R rwy

:
K .
I S

i Al F ol

- ma e e —— . =
‘_:?-' b T

. 5 _— =
- wffe = e

S
Ty Lo L » . '..

En o S '='_...'-f' L L AL L
-tk e e L e e - e

- ek far— . g
A S e e [ e B e %" E —_— e e T T3 oum -%-
& L
e *...'L—.'j-'-! - -

......I'*.... st

-
——- H ) [ —— ol ash L - -ﬂrd-l'-‘-- _ -
. - . .. . ey i e 'r.l'_-l"" R ‘II-'_"..I-.- ' - !|.
i D : " . . it et - . P e e e T oAtV et P N L L I L
.l}l_u - [ I ot oa . . a ', n - Kl . a . w g r - Yo e ha . R __r.-. .t ‘L‘ K -._-.. .. ___. LT
el i , . . i i e b = e e e P T L e
' o e el g
f mm na P . ! . . 1
N ‘I-.-. -—‘l.—.q' ‘H_.I'l-- - mA s mam - Pl S i =
. I -.ﬂ r
n L

T
. . -
r'-' . ‘_.'-"'.4--.?-*-:-;;‘.-* St Bmm ol :J - -'E""" me —— ;_' —— ] -i-_ -
L . o Wﬁ:’! — ; - R

LSl M R R
L s .

Ealailie B

-

—_— reEm oy wa &

a.i. A e rll-T - ‘-J*'I-- — = "—-:: —_ -
+

— i
. -l-ax;; l'."‘"";'l"" = : PR e
T . ¥, . o [Tl i |
P AN T ]
-

SR U J, W HI——.

; +
q-::- " _:I ' - T ."_. .
'{r:j_-m. [E— P -‘...‘f: "f'_], :;-___ i ) ...,.. ,.::r-.:r.: -~ __T i -"': -:'.'ﬁ-- = —
Y . ; . - R s y P

rlln.-.l- --l J;— -|-..|r-f-|‘.—. e wa S m nw -JI .1!- _—a - . )
L. . . ."T_ il.-_.,'i-l:'lli-'.lu-'. K :.,I L] "'.l' '.ilf

Jra— i = .-_. '_-"'=-.-'.. s -..-_,-_.l':'_."'a .
i -1.| L N ::*"."_"_-'."'_:-"' o .'.‘.'-"-I'.:I"‘_':r.l:?_':ﬂi_ » LI -itr’ ‘I"r
i P T T T . . . O __1.:_ 'r'.r.. F".}"F
) . i - -r " LEom

' [ b Lata fo
r | U & .
[ . .

. .
LI
- 1) FLl
A em e S o
. .

oo
r I“ !
AP LANTE

e e -.'*1. Pl B B R o S el R

b L ) .-'r.i'
e e e e me e __;rr:l'j [ ST DI | IV S S . —
e, i r g - o B T - . a ) ' L B ','r ";"Ir
‘J - -ﬁi g EIa = o __"- ﬁ:“"_rr_; L) R I

. .-=. LI I P "-I;_-I . P . _,Jl.l"
e e e IR R

B -‘-‘.-r-'--m‘-—- et wem ek - R . T J‘r-'\-‘-.'*'..-.-'. "y -
- J— . - - - P oy 'I='| !__' 'r.'.-l ..I ? .'|'Ir . _"-ui ' n .-:

wproyf gy T .
i - - ] - m - b - - L] . m
| L] LI - ol

....F-l:-\.- —

Y g

L - .. . ! . -
- m- T s a" n a ! = amom ' o '
g . - L a . " [ L
. H L' I r‘ - N " e
pid o ' —
- -\-'I ma g ol amy Ay ewms L o mea = e wam -0 i"

- - -+-~- -
amma e R i Al = iy P e Tl e T IVE R
.‘f." T 'r." ' * -'?II".\.F.". ) L * l. i [ - "o 1 |‘r. :'l.. 1 k -.‘ll.- .l'-l,." "”'.l"n."".""."l-rl Ea . o
r_*@ﬁhﬁ.‘;_ﬁ il N, -(J - B e N L T R LA R
; - - . -— e A o ' N
~ e S s S g e e T e

. s b el i e g SN i . -
'“. s e =T [ “1.‘-I1Fi‘_-r_---lr-r Pl -'-':. D T R "‘T" .,il ':l. . i-'l.f'\--‘ ""‘,r' ’ f :--.." ' a 1-. .II:,
' i'-'.-.,, .. T ._}_._1p|l- '__.r_..li".. e e T .':-"'.'.". . ;‘,r ‘.'.‘F
0 3= wur ' e AR L, S L WY RO A A




U.S. Patent Jan. 2, 2018 Sheet 4 of 10 US D806,647 S

: L N
1-«.____ — = ey ma ey e ; II:Jrl":-"lll"l .‘;. 'Ir .'l' \I-. \‘\
: ) '-f,l ‘I:':jlf }J. ..“.:" ) ".."l‘ 1!,' \
e i e m m ae we oo ot & pR Ny

\ RN o
e RPN £ ;
T R W W XTa A R Kk on e ALY & ¥ . ¥
R : i ‘!Fli i L
"L'. £t ﬁi‘i’ S t
\ xxu_'c"h‘*’fh- ¢
W My Ty 47
, v ;+ 4

¥ s 'ln
“-&., "‘. ‘T" #



U.S. Patent Jan. 2, 2018 Sheet 5 of 10 US D806,647 S

L

- -, - r
K ., " "

[ oA "o '-.-" S ."‘ B L :' L .
i T af'q:fi;l:'f-‘l'.i.-l"- e ‘;';"“a.. mt ".".*“"__Hh - k
[ . aY M . -

ﬁfﬁﬁ?? VR ot ettt S et s AT
F
g

- TN, 'y . - - g " - Y
"‘l} 1 L. - -I|I B T e e e St e " ""\:‘:
" . -

m TRIE

. . L
L . . ' R TELE I TP R L L AL PR L AL AL R B LT

|-'|I A e . .‘ ".‘t T A N A T = .q‘E- .-

’ '.'I"';.l"i W ;1.-“l ,',F;I_ﬂ‘:.#._‘l.. I Ly o ik Ba La -t

4 . N [ Lo "l

/ AX - ; .

'lil" 1"1."‘- + 11_.'1‘. :-‘1: . lql-;-.‘. _-_: . . 1-:-‘ -l. .\-'. L . 11.-’u. l'--‘::- :1- I....-lur-_.’* ,". ﬂ
vy SN R b T T T e e e ¥
I:I" \‘. :.h”. i 1 ot : - -: K ::i: -__;w:._- wu vy La W1 kd Tk & 'l'_"l x 'L_' __:-ﬁ‘ -‘t- L] ..II .'.:"r

1:: '\1'"}‘1' '-_-l' h-,_ o e 1R L '\:.'.\ N ™ *

.
T
F 2
.
L
L
4

i |2
LY I"I-."-.' 3 -:' ,":i ] ‘I. ‘h""n.. "J.."' |.:|l '.':‘
%, . i,"! r_' :l -l':- N e o . mm mm w m ——t jr— ]
"“‘ P SR ] ‘ﬂ!';‘ —%- -A:}-}-L

) ORI Jﬁ‘:,r--'-.;.s‘.s.;.'-.-'.'-m,..;-,.-lq-_u-i— :

\ RPIENEN HEEE Y i S

-
s
-
[

L\

LI " .".-

o Al ol ol A ol i ol
LA
'

..-
Foigy &
T
L ]
Pl . .
T E T
L ta ',

-
e ..,..b".._h_-
- -
AR A

-
[
-

-
-
a

.
r

" R, L
= . [l - [l
" - . .
. ¥ . !
Coow L
. - * L T
- - . . = . .
i . -

S T SRR

o ann
.'- L -.“ i- _f i. - m
. [] - a "
. . ) n -5 . Bt
. R L] ) .o .
H " T T4 orwd
= _— & -' L r oa
- . : - a-:". o : ) ":"‘-
- 'l.. :. am . T . - - ’ ‘-.".
. - » N o an
. . St e e e b e " L B e
- : 3 Pl -~ . L] llh . “. .t .‘ = y ¥ '_‘ k. ) ..'.1';'
1. el 1 ol e st s gl R L Ry
Vo BE R e R R ! 1 W
A _.' . N ." 1 '! I 1
" . LI o ' " a }'_ - '.:“
M. . .F-.T -.:: ,"""":"'"'."*".\"'. T l, . l"-*l
..}a.‘-‘ . lll._ .: = :‘,.'l'x_.l‘ ;.---r- i i . 4 ¥ ;
1 :-‘: '“.' e L :r" ;-f’i h'.-. - :: L. I'..-- ."'-1."-
PSR N Tt B L T L . R F . ".:'l:
b - - -l| . L: -" . ".‘ i‘l' * + -: T-' I-.‘ -I ."‘ a ‘--‘ . “
L] na L__ '_ Ak ooyt T LI [
L. - L A e - T v RJ-.,‘\
18 o Y /APt T Fonren i o N 1
. - "\-I‘ :-’ o . I L :~'
n W e LT -k k
‘l |,'...‘.. . "I*i
k -
- h".l"r : :‘l ! w
- h ) LI - [ A T
: .’1 L l_..' - ad k “.II
.b L ‘_-. b .' 7 =" - . L] *‘."ﬁ
o ' REEY LY A} ;
o L1 R ."., e w ER— "I 'ﬁ,‘l.
_hl ] f - .' ) . - .. : :. x
[

a1
.o,
L

N v

. . - ™,
o W' ' F ' ' v ' ".%
[ - . L 1 - 1 1 1 r
: L. . . . : . m - . e o . '
a0 = jl-.'.' L ll. ...‘ ‘." LI ‘.ll- -i.. . '.. t -~ .‘.' L 1‘ ) o = .r- . T
o oAm — mn mrm omm e et iy -..,..l‘r i oy’ e e plie e e el iy gy gk el

rr - -: ". "

RN 139 SN oy 7y .
o . ‘,ﬁ-‘ - 1:;‘;..

ot ann, Wt SR B LR £ T T T =y AL AN N

amt m11 i r - -

;:L.?‘.. ., d :-'

-
.
.
-, L]
. - .
'
- -
.
. - ' 'y
- '-‘_. ': » -
' L .
' - =
"
. r
.. A
'r-\.
.-.,"
L] ." -
-
"L
-
+a
u W
-
[ L
-"r'\-
; ek o -
LI |

-5 1
[ L L ) L
"k ATy
£ - IR B
r
L _l“I 4 " " 4 n
k.. L L Y
-
I LI A l-._,l't l’
il LT LI Y L
= . - - L] ]
. Lram W, . L
- L -
- . 4! . "
o= - . .
* -~ ——————
& B o r .i-i.
< SN LRI
-+ LA |} =¥ oy
L Y . LI -
;'Ill w LI
- . | .
. . Loa .- o
T { |I PR i
. .
" L B
o - R A
N Hat
.
& ] . .
N 35T SO s
L - A
- A ' T
. r
- L] I.l " II.'-J.I
.- . - - .-
i . ' . R
L, - ) - AT
- - -
LI LI U
- N 1 = - a'
. - L] A4 - _

’ 1
'
L]
i n
[T B I
J- 4
a
'i__ r
L)
*
4
-
L]
-
.
]
i

L]

-

]

'

-
—,.—,.‘—-—-***—,T—._—-.

. L]
* M a -
[] '. - 1
4 L] » -
P - . ;
A -t
- 4 N -
& - .
.
S A
1 .!. I' .,
l‘l Il
d 1 L
- .
. .
.
. “
- LY
|'.
" :
'_l- l.'I
] . .
A
.
.
1




U.S. Paten Jan. 2, 2018 Sheet 6 of 10 US D806,647 S

- -
L R R N A A
. 4

t-i."-.-ll-\._-- W

LA
- b ]
T .
F R { L
L . " :
. \ rh \ - T . : - - it e vl i
! H ; . . Y . LR . ’ NI R R A T
k .i‘ ‘.. . r 3 a1, .- . .-- e ._- ; e == "‘. -. i _-.-. ._.-.: . .‘. .. N ' .. r - -'I " voe
s B . " . L " e L LR LI N T ST " .
- |._. - = vt " . ] - . - -t . TaR » . r L W . =, "
" I L et . B 1A 1S PR - o St e P S P . .-.q i y
1.k R Nt AR S B R eyt ot s S e T v e i e TNy '
I L RN AR Y £ h e b e e R o e S e "
| LY . . o N _-..'_- - A ‘._'_'_.,' e e T :ﬂ_: .'"'-_-' e e L :-_..* . - ..,\".. "
. - - - - [+ ¢ [ A T e A L e L - Soa e
" N A > NENE RN NN F ST e e T ST e e T -1 A W,
. ] - - " - -, " e Ll - L - - LA LI I T e - F i . s omow oz " b
- " . m 2 e - e L . ] : - e . ~ I LB . W,
- R ~ - P ..I- LR T S - K LT R R P i i
P W i, - M . . . . au . ) B "'.i'q.
-.- 'r.-"| . +

Nt

" . 1 N
-..-. . . .' : . _-‘r.. . h:‘l. ‘\'I"
o o "*‘1 3 . st et T s, g P - L4 o nd P -___-_._\_.‘_ e :.-_.‘._:: ! l‘l' ":"'..
'. e - I; ) N LI . T ! o - ,‘l' = L. ﬂﬂ_“#m\r*wﬂ“:-pﬁﬂ%lhﬂﬂ_“““w{ﬁhw%%k ,",‘-
R T a A = ., PR 7, e i, A R T e L I L TR L .'1'_.-.-: L R N -
- - T + 4 1 I PR - 4 - ’ : ! : N L e L A R RN e -.7.‘_",::' . '..'_ ":"
r r 1 - b r - Ll . m L \ LI :' e "t e =L o » - o e W !
LT TR e . Rl e TR - i) I N metmrmpe = Wt L - . R O RN et LI I s i R e : Lo .
" H'. = 1 e - - . -‘ [ " .' EN ..-F. l'-. ) -E-' - _.,r- - ! : 1.-' " -1 ' "+ l': - F ., .. 1 r. : -- ll .‘” -|.. ‘r" ’:" \:I: "-1:
\ 1 * "o L Fe-t .. "a  C - - . e g Rt
L] -+ :.' m‘. : L .:| - T .._.' . .‘+l T - . : - = :-‘-_ - "mr = " ‘.,- .i _ et e . _: W .l: .: ‘_'l L +a.- ; 'r LY H\ ‘:‘I_
r‘f:- - AL AR L L T M : £ il I e s e gl e ke Bl e g e g e g T e e R e e ’.-""".'""Ji; LY
..T ‘.-‘.- 3 - " - ]t L. ‘.-F.;_ r-‘n\..,- a™ A= - [+ _r . Lt -..-""‘-"." -.i_-"‘ T - _.-.1_.:1: :.‘__...J _...: ._\ \.
- ; * L N R e B . "ML .. . I L R I e L e I o . b
; 4 - - PR - |_ e = . et .__ = - A T R » ey op e W - x I h .":‘. 3
R 4 M T ;] e - - v . Ny ]
U 5 BN, _ TR e ‘*
E I - B d Ten am _T ;
f. . H - N -

rE 8.
LT |
1

L]

- L]
L]
y "
L]
L]
"
.
r
i

-

. - [ (] Vg .,_l.
.'.."L:.'- AL
e

.,._'.'

P e T L]
“a L]
.

1
L]
: o ;
L. .
LS I L
. PRI
. -
Ml -, -
- -
. et
. |
AT .
.. '
- -
L] 1 .
o .
"1 ‘.
L}
N L
-
-

e,
i

d . i

'oa

.

-

.

"

w

Talinlinls
" -
r- "
et
LI ]
[
LS
k -
| ] | ]
e Ptk P e
L —
Nt
L]
F
| ]
| ]
l-‘.i
]
L a2 N

L
WE

-
-
*

[ ]
[ ]
-
N N N g g N M R RN M S
L]

n

- F .
|
"

..\
4
w
[ ]
-|.I._ :
'lrl.‘l-.

J... "._ [ I lll
" oaom, L " - -
I-l' -I I.I
L T - .

i

-

w-! .
o ¥

4

»
i
.
[ S —
b ] = bl

b
L
—

4
[]
'a
L]
L
Eal)
[]

o 1 e .
.. A A ]
i 1 i ] ‘._.-
i .. o .I'II L PR 3
+" 4 - T [ = ‘i‘ .‘I = - '.\\.
R A % o I - - e FLa I
o i : | . gt P '-\.i_"'f'l"_' f 'l'.l_". T f-d- ||.II
at z : A

'
b
-
4
l‘-
_jl|.
L - L]
]
al
-
-
-

L]
-
0.
[
1
.l
a
-

.
ot
o oom
.
g e ot ol -
I'I J'-1-I.
- 1]

4

L]
+
iy
-
. "
. .. - . . -
ol - R B E T T -
W 8
a o R L
L ] ‘i'.;.“
11
1
¥
"h _ -, r
™ u
- o
- = . " L] "

L] " .J- L] : - i
L e . a.- "
. mok L r

-
l. L]
=
]
.
L} "
-!_-
ot
E |
-
L]
L]
=
]
-
]
1
-
)
e
L3
1
-

1
. y oy
R - A
». L ' :.l- _: I"_- i "i l'l:.
SR L. NN
\ St i W . 3 . . 'q‘ 1\ \_
. - l“ - . - " - ™ . ";'\
- -._.. . - " o -.-.-I' '_- + 7 + - = : _.‘ I.-" l: '.'." ."‘I
. o l-. A T e T - .2 e ARy = - - M 5 Wy
- ALl r-ll- 7 -'.-I--I '1‘ T - r‘ "oat ‘l."‘r'.l. N Fak 1 *
STRRNE IS0 S E ""“'"“ PR SR, oooecnacoes, § S0 : YA
b "ll - I., - .".". r a “i Lo LAy ' o -_| " ’ L) Toa: - ,'_. : .“.; . 1". —; .}-
AR RN S o e S ; .
:-‘:*- ll- . I‘1_- ‘I' . S -"_ . - = .’-. -" P _ﬂ‘- -*-:_'-_* - . ; -i_ " . _".r'l r‘:‘;. .;.' .t .‘1 r‘r ;‘_ i"".‘.' l. ._fl.- '!:'l. I l'r!‘_l‘ \
H - rl-. N ’ - L] e I i 3 . 1-. -.,' .;l- . - :.-..'- L .. . r".-.'. .I-- ...'_ A - q..l-‘ r " _-.p.-‘q .!-; - \ . — e - - 4":"
) {r' e - - » “'_r.{#'\\. -tk e —m e oam'r mm "l e e ek A et lrj - e — [ ] A +_I l\n,,. \
:. I - y --! "r. N T 1 “_ 'FI 1 ﬁ _.I'.I':, I“. ‘.*' Fa - \.'.\- s H"l" T”-r:.k J- -t. 1" ".“ i
: REN { SRS NRLY 1 MERL L IS RN R :
d 1 e r"-‘. 3 ' T L. " _". -I 1.‘ r' ' . . . . . ' -i\' ' llrﬂ' -"- N “I h :_"'-- 'l":'-': -"-"H Vol
SRS ROA MRS 55 T RTINS LI = MO R L Rt T b e Rl el A A7V % \-*K PREAERR VA e
Pitiasiis FUIRY Tl SNSRI TS W ALY - : s . ' oo O N / .-f\%:‘"‘“ TN
A Y LIRS SRRRY oo ! el B 2 PR
: Nk 15 RS § B ly ’ }’,{gf Wdals S 4 Ty N A
-f_ . -r -I". - ll .l " ' .. ..:' S " R . — " "l- :‘i. 2 .t -\.]r "'ll-'ll ! ‘I. ﬂ{; "'-,. l“‘l‘}’g;lr, f’ l|.' A .l!:i- - }"‘\1.. h’:m ..
BN E e / B ’ RIS o o . N e S e R HoF :'.-:; : g "# il .}__1‘ ﬁ;-m -t', Iy . I "'El‘ _ __:
BT URTL N O S N e iy AN G, % L S T I PR I I ARTa T -. A2 g . : .
R T O R e T o A AEETI AL A A ettt caroa LA A% ""';rf':-"é..'{ DU I S S .; ry
L e - -fll .. .‘-l' j‘l‘l""_ bl o -i: -i - CE N o F Pangiiee - ‘l:i" r. -li‘* - B} - !ill. - " _f;'" .l "fr i.l ‘.F
| ] B . . - A R R | w [ - T ; '|~ . "'n."" - . .
e ] +:" :'r_i . N .-_:'---'-II;'T"".-. ! . \ : o 4 //:; _}4}'""' .
I A B T e . @ :-."_.'.-‘.‘. R Rt - R X PPl - 4
:“1. ". :_ _"' "..\,. :"_"'r'. "-_. ..:". T AR e el S e B e . ity i L R T - . ! . f' S
DRI ST 1 A o e i
e R AP I
- d Il-li ! '-\,"". - .:‘:.‘ . : )
WA *-"I b e R LRI A T —m e 4 mmopm e
. i _-' L . T +r .-l_' - - - ' -
SN b T
g SN 2 R BN § I L R L
. - - m . = g . - 2 -
I * et e =Lt .'_i_'.ll:
- n. + 'ib Ln .- 4 .i‘ e S ' ..-
v s ot 'p‘:' AR '-.r‘:-'l. LR 4
i.‘f . -I‘.b: “;" : ' .:1-:!7 .'_" ..#
- .t “ll-l ';. -'r + ll ‘. '!-1-. lll“
1 ; : e e
‘_ ;..__ rl- I "."“.' . _':I"l-. 4 '?
T b~ - T
Il.:' RN LA ¥
|:_l'1 ' 'l.- 2 L] -:"-l'i _.i"*
B A TR
k ._r o r‘-_ ‘a.:r #
' a—— [T I
":" e
oy ¥

-
e
.'1."1,.:’-" -
[
.
e,

—— gy ey
s el e
e

"
i
.
™,
-,

L
r
=
N
o
-~

N £ d 5 :
AW S VR

{7
3

i
"o leer mem LA
.r':"" ",.""l-:-‘ R L .
* - -
[ Y R
R LR A )
i'- ... 1I .r ‘ 1
.- . , |
- L

LI ‘e .1'“.{
i s " i i I

-



U.S. Patent

—*—-—

L

RER
R
liiif{
P g
SEERY
Iii!”
H!”
i ]y
E'IEH
FRF

Y R astian’
l#hj:*"'3~f~*‘:“*:m; b

A
b oy e e o - o ot e o prhen

e R T R

Sy
“\h"—" Bt st §

-
T
llgrre. e mm ey mma o g M e gmm mms e REm MM M e MR M e MR ML e R M e EE MMy R e o RE e o mpE e o mpm e e M e mma mm ey s me gy el

£3 ;
1
1
]

s wrr rm = wa vm cw |

Jan. 2, 2018

il
Liv ¢
Wit
SN

- rm - W = -

whe et wh e het
- ma im m =22 —m mk

—— ma m —m ma = =
e e W= e e W -

— — — = A S = — ——
—_— ms Am om ma Lm M Ema Am M A Lm S AS Lm am aAs s s am

4

e e T R I e . B

— —F = = — = — —F

‘{n
i
g
LB
{3
% i

":"nl
-
—

e rw w wm rw w W= = W W = W wu —= = rm =
g. - +— +— —+ — +—F —+ — % —*+ — r—F —+ — — A+ — —
T i . e B e e B s e A E s A dm EeE Bm am Eea e e e

Sheet 7 of 10

-':I'I. Fa — T ™ m ™  m ™ a m mT al  m m T al  am m a  a amF hE at™ a EE

yfy
oy

1

S S T

el

US D806,647 S

FIG.7



U.S. Patent

Jan. 2, 2018 Sheet 8 of 10

H - TN A B W Iy { " H
LR % ; H\E'WWTE& ."-" { .t 1&‘5 ! — .ﬂﬁ; ‘.-_',-’.I?I
~TI o e
P Sy ?\‘_1 [y i i rrpcg 2 e’ f‘: ' ' %\ fﬁ !1":' -0
t,f.;"* \ 1ai*if M. -,iu.'.L'.:' L N I o e i e E AT :.:.liéj 5".;’"‘;- Y
[y » J A
""_,_..-' - .
%:! i
M e e e m m e e e e e e e e e e e e e e e e s e e e e e m e s e e e e - 4 4 b
;: o ! K \!
po (I :
H 5o bor i
;: ! b ai
o {oM f
:t TR I B iy
1: o Py E'
. P b :
;li N | bI'i
1: " [ oK E'
. P b _‘
;‘ T bon b
1: o [oW E'
- o :
Hy o) bob V!
H ¢t { K !
't G b E
I ¢t i H !
¥ - b EE
ty - bW V!
f* g oK E’
+E o bl *
o) — .. L
i ro ,,-::""‘2 "'-rf ﬁ 1!
I! lt 1 w 11‘ {"\._,‘J' I‘ }--—ﬁ wd J,
bg — Mk N b . !}‘ -
j- = y 'E hl..,‘ v O ﬂl
boorTy N i LN - ~ i
4-! - {r”:ﬁh ! I : :I
-
;i f'LTL i K g
5 B bon i
! yo) P gl
;i ' i b
X B bob i:
r: ro " 51
ro i M
:5 o) b N
r: . ! W s:
o Pom
:l o) P oD X
r: ro - s:
o f oM
:l o) bop il
r: P [ K 5:
o foH
:* o) bt &
1: o - { N ::
b - __"h. 1 B
{ _ I T |
+! o) 4 >y bl Hi
It ¥ g P Yo, { K :
§ b ! ,} ! {nrfh i\"' } I._ P B HI
Hy B ] h fr""-‘:_"‘::"‘*'li ¥ i bW il
H - A A . (K g !
Ly - ”h:«. DL . boB ]
A - A =T o fl
b B ot
i: o) !oW ::
P P K
i‘ oo b y!
1.: o) 1B ::
o i N
f* i o i
T! yo - PR g
Ii to /AN Pob H:
. ool 72N boB i]
. P :,. N PN ﬂ1
It o g My K ion ﬂl
+5 o) R L b E"
g - NPT Lo '
It o T ﬂl
+5 o) P oD H‘
T! ol I K ﬂ'l
! Loy b I’l
+|! o) b \
r! ro t g!
1‘ b bW ﬂ:
. o) bob )
. o [ oW ﬂ:
4‘ I VB ﬂl
+|! o) bob f
. o { A 3
4‘ L " ﬂ:
+|! N Pl \
I* b {W g
1‘ Lo boB i
,r* b P pi
IE vl [ W ﬂ:
¥ ; p
b e N A g g
! < R 1
*5 BWoooh FR F
!L b P o
-_ . : . |
SR 3 BRGNS
e TS T , I TR
AN A B SRS
{i e o PR m it
( Y Lo (K €l .
: H: N :}J *
AN L ';— e T Tttt T e Tttt ~.qu Jogpooy M
bo o teme g [ :i F 1
y s, n: :Ii Py
My, e
w7 ,.UL... mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm ,.Jk-,‘_'___,r".;:
e ol ol it ot ottt sl Sl gl it et aiiiafiueiih il it it din gl o Pes oty

US D806,647 S




US D806,647 S

Sheet 9 of 10

Jan. 2, 2018

U.S. Patent

6 OIA

{

—
T-d--h-

Pl Tl

- ik s e e i ama e oum ume mem mm [ . . ..li"Il e e B e e e T e, o e ot T
,._.x.__.t ...4..4-&‘....:#.-1. ™ ek u.m...._r.u... L ol .n.q..ur....n...‘.,...tﬂw.. mu”. . H ] ] ol .
» Y " DLty ;oA ' TS A . ' h.._ﬂ,. -,
4 7 Rl ey D _f b LA S £
lh— ﬂ. ﬁl..'.-h. .u ] .I -l- ...-. -_L . = ' .ﬁ ‘. - w— %-‘-a ..n .--
5 ~ 2 Ahy ot . . ST 1§
A R ma R pEe my Ega R Ry gl R gEy Ry Egn R Ry Rl bR pEy g EpE R Ry A R ey g EgE gy Sy A o pEy Rl Lym gy My AR R pEy R e ..“H.....__.”.._-.. PA...-rl. ﬂ {{{{{{{{{{{ .ﬂ.._......-.\_.li-..__- A
.-.l . e i M .ri.r.....d_.i .._.i.._.-_--..r. phe g dptm 2 Eﬂi‘iuﬂi .tf-ﬁ s i ran Jﬂ.ri:. R i __-- -.“. _ .-..l”. {{.-._TF} ade e deamd cadn mdee drar rad adu e plrad g T TP e bk R oln e e ..h...._. F*l.-”...__.....-.. .—.-.
RS A T = L] ] . r [1£§ 1 -y - - h T ars -
..m o H.!ﬁl - nn__.“ﬂ.mwmﬂ.ﬂ. a.mhﬂ“ﬂn . .|?Qﬂuﬂs11 ___“rqjm “"m - Iuﬂ..,.:.“..._.. g lﬂ...n.,m.ﬂ.. - =, = = ws“i ”m.“...,...,...hn L
—_.* m_ [ ‘ E‘l.{ll.l.umll.ﬂ_.-h m.-. h.l” h -lW.I.ILl.I_WI..T._F F.Wﬁll"lm “r-_..n. “. .“l_..- r iy e e pm m p wa m i H L -.__-. LI EN 1 “_.-..
y . . L Fy, i L e N
._-IE' g o T ol H ._. .-..—.. 1- - - .
. m. “ ﬂ o C o . 4.4 L] .__.-l.v *.l._.u_l..ﬂ_-_n.“ ...— 1 .m- e
D - TEER : 1 J.._..ﬂ."_u il e qe o TR A
i Sh Ny : X T TS T ot s A L e L 3%
= o § i L 5 R 1§45 Vil iy P e I N NV T 3t
N . " ' . .._..._._-._ ale, 1 i1 . ' “. e -
: e e T e ol 1 T TS ' . RN £ -, et s e HIE SR RXENG O |
: n i - th, Yot [ . L w0 - 4 . ...___ Y l.__ﬂ... .-_L
‘ 3 TR i it i ﬂ Wi : v ey hoo i
| ." di L ' 4l I ...H ﬂm RN : ') ) ..r-;.r.ll...__._....“ __.‘. FRITIE N "
SEM e fo g % 1, " per = e S R O
..”.“ .m i Hﬂ‘“_. -UTI..—“.. ._..“:-r w_H:m __.H.ﬁ M-L_."- ..“.”“ ._m -._“.. “- .-__.-._ mu.. r.ifr.w.ﬂ-.r “-.-. ﬂ_._. _w._.. ““.-... 1“ h .“... =
r L . . . [ UL S n U R --.. m - ey Et o
. " . = e = L .- | .
2 ﬁ,..h.nm,. e s ,“h.ﬁm - iwﬁﬂ — h_m.. wﬂ.u!_.it.l.ﬂuh TN R “.”.‘.. ¥y o .: i “..:.. ....‘”..“L_H “F
n e L . . i y T i F - ___H‘__: .._. T B .....
A R P = AL o A PN R Rt 3 SN T " PP
" _ - e a .Qam._.lr.f o W _H L 5 G- L O T S . I S N
“ 1 ' Y " e r B ___ -l-.__ N . 1-... e X ”._.-"..._.-. . -._..-.-1__. .u.._.,..-. +.._-
b __.i.fr+a ) no S Wi~ Mgl i g J b it 3 SO CASEHE S B
=g ) 1 ! ) . AR [ 1% Y LR T S
“__.___. “.mﬂ.. o #_-Ml.l..__ " m.“ ST e :*..Ei ¥ H P i “..._.-11. e ___i.-. ‘ “__.u . ' ‘...._“ H...__..._. __.__ N ”.. .....,.........._..._..H.n n...
ol ’ \ EERCIAR ) N 8 . "+l RILTN A SRR | ”.
dhioaln R i £ . RLEYE R B L ) DN It RRSISTON ¢ BN
FEOTATES N, ' \ e E e : O BN ERUHES e A g
U ~ prad b el ¥ LR I PRI Y
..-lm .___... N ." h._.“..._.... _....-u . ‘.-1 .-” 1_ . .... ”.”-.“?.. ] . q!....“ N .__.-... [ .....4_
e - . 1_....4.. N - - H __.... - LI .._-___:.-- e .
. . " L] M P » s m ey fal
R I == N . R 74 f~. TR AR PRI B¢ LY ¢
- . Lo agm iy - . ____...._ ..-. e Y, - ) ., .-._“_. . ate
U P I T & 4k At iy Y AR AR R
3 r o1 ..,u-.”.____.ll-. ¥ - m 1 ._.l._,.rw-.l._ I -—. - X P L ' ._v
RO S T AR A Ly N AR NS DRUROHON S
y " ) ek alf - i ORI M HIMEDIC B TR ¥
“ “ -.... S .... - H_. .-.._ . %ﬂ_ a ) “” e -._ ...n* m..: J...-. ) . -n...- ... ...“. .-“. 'R e
-t m\.\ I Ly X R R O By 5
1 " ‘wow o T wt T =
- - - - Ml Sl . i i . B Y s i,

r.....r....r..r.q._..-}...JﬂJ_ i o R R S el o el -t }!.H.. e B ol o Py Con B ol el Bl s e, ol s an i S o A mem Lem pm
.n.r.‘-l-. wm rer mr mfr wre we rferss 1ﬂ-IH1 -m s cEr s e re # ll#l -.rml.lljl - . - e mm e . |+l [ - mrm s .cmr mre - b ' s . = e w o ok .rnﬂ
* L} . L] s —-—tu -t g —— -t o gt -ty L] S —-—— -t b e Rl -ty F ] S ——— -t e e -—tu L] e - -t e e -t -t gy gt -t L] gl -t -t b ke -t F ] et —-—tu -t g . -t gy gt -ty L] e i, Vi e e -t L] et —-—tu -t e — -t . gt -ty F ] e ——— -t I-.l.f].l. - e .IL.’.“ .,.l H
i ¥ . r ¥ . . . . . . . . . . . . . . . . . i .-
1 ¥ iy - '—a mem = = mm = - ma mem = -— - mem em sl s - Emm = - amm e - e mem mjess Ems mm mEm am . EmEm mm - ema mm sEm - ma . . " . : - mw -— e - - - - -— e - - T -— - - - —-- - -— -— —-—— - - e -— -— —-— - - - - -— -— - -— - —-—— . -— e - - “h
. l_f - .‘- . .
..-.Ju....um...u..uq.u_..l....-.w._, P analie SR T I R I S e T el L T S R e T S i T B = R R e i I DI o R S I B 2l S i i . ol . D b ol Y e e e o o s B Sl o o B Sl S i e ol o o B Sl S o B s S o B B o S o B S O = e B o o o B ol o T s S T e ol Sl o B S S T ﬁu |.._...|.|.l....-“__
s g ww wamd e e . . jrdry mrm rmrm TEr b B T ] - - - . . . . . . . . . - ek grs mm et
lk‘.- h ry =m - s e rE e ey ER e e R e e oy o E e gy ErE e WL Ery T R g R SR R ErE s R @y TR g s meE g e ey 1+ .l.- U__-... + -Tﬂli T s meE - [ al Lol I B L e O oESR EE e EE o TR e meE T e e agr g ey aE T Ery EEm W g R RS e mE rE e e Lt L o L R . 1._1“_F rhe —
. —-_—
I W it Ly 3 + ﬁ .
.q.?it*l{i}i{,}.}% L R oAt ] ™
i Tl S :
.-.*-IT.- l*



U.S. Patent

an. 2, 2018

= il wal~ ul i el i - -,

- e mm — " g Aty

R I - _ i ot

e e A o L Ry peitetty [ I S

i ooy e et gl e bt e e A ' L T ._...i;i iy

- o ! " . ! . - aa - ) I R P - [1 i,

. e Rt . R LI I L] - LI ':j 'I".'i‘

| B Y = > W™ W™ W I:.L. '-l.- == om ko e ey T
S ﬁ ........ . L P o ‘t""‘-ﬁ' " o= - ;
et .

- e

i LI 1'|‘{ W T T }'
B - _ - iy 1 L s
ll y ‘r. [k} " r L] - * r.'rl--i.' . _'-7:511[‘1-!
[ R VK ARNRNGES REEREIENC Y
” ﬁTt PR, .-.'.:l:.'.-r.‘E'é;-..é;'nfif"“":.:t-%%fi’;"-"té:' i 4 ! E; '
il L Y . )
Ry 1 ey ! - i I| r H
g VR RNLE
Ve s e Sl L U

. Al o, T 4 - LK = = . :-r-.,|| .- P L. . o 5

” . e R e e N N T Wy """'i-...'-f.'.,PTn""*'I lk:
B R + Y b
1! I L [ Lo Lf by
L _r' |"--_ i , i -3 ) 1
vg s e gt 5 - \ e
1:“*=*=*£. 4.3 b e s
s b +- —_— -1-: B R B Bl ey v TW EE TSN I .m -AE:F - .= '_J ; {1{ FI
!: J‘t- - ek .*'I'm‘ » - "'l‘—'l'-' - e e -._:r.-'*-:-r-:-.-f-‘ .‘."‘ 141‘ bii

1-“.--,. LA S E X T i ) Lo ol el '"t' FP - "‘_Lé k f{
3 S g "
: -2 !

el
)
—
-
-

- ¥ -, " a4 - . . ;...'. .. -
Woma ma e e e e e e S e e T e et el VRS

-

—
~raplf
- ciem e -

-

- . . !

few o L T T |
ms om . s w7 s oma aea B

-

—
- raplf
e T

- s

-
=_>-
-

: E:ﬁ::
¥ fay
S
' 1
! !
H !
t ;f:
i b
# ¥
H pé’l
i “i.l
H N

S

—— -
— -
s

v [
- L . . . - ! . L. ' ..__‘ .'I‘_ " .r -t -; : ;- JIH t}
) B T T L . N - rwm -'-' . - I:-q-_“':-*_ . _— l-\: e ..-.-.I- :—-‘ .n.-.- ‘-;.--; -l-r-‘ l%* [}

. .- L e oy B a : . - - r L} "I-i-; "
-‘..... . . - ..‘ - -..n' R . - . . . {-.-r- |I l-\. .-. - . .l. . r I.: [‘
Lt oa - - Lt wom ! . - L] L . - - T -‘ - = - - . ;I+ }
d.--5---.'—'1.-.;‘.”....'..'11"ll ""1"_'.-*.""' [ .-i-.l e, e o "-u" [
' el e S b S N TP o l:.
H .
I
e e am A
P
i
.‘.|
Ll.
l_l
bl.
"'
bl
o
bl
o
H
W H
4 ae k4 mem wmm mem Ee— dme ad . ' v ’ .-l"- 1 r1i
s -.--------l.--r-------lr-d---\.----l—--.-l--.-ra.-.-.'—-.:....-p' I
H n P

-
—_ .-
s —n

o i F
- +§ ?“: ¥ »gfiw b
""'L

ré_-‘:

-,
]
]
.1
[ ]
[

1
3
T - e -— - - 1
: ) !"-.'.._' - "j" :
l: ABE T !

) . ; :
UL Sl & S
'*""'-'-""-L—- —— rm e -'\-I-T---_d 1--'.:1. h

Y Ty

YU (P

Sheet 10 of 10

r -

. .

h - bl L} ] Fl
- - = r - _— . - - F - a . . - Bl 1
- oo o- . e I Lt . . " mt L - : - ‘r - - . .: e Yo .H
[ a g o b ] * PR - - o vor Y L ST k.
a LI . foa 1 - 5 r - P T | * . P SN fon . = ' .. .. et . - .H
' ma ms et bw orew e b L R e o L 1 ' L

— . mu Ay e wm oma omd b e L em

.o
- - L
r [

- -

S R R A R A
5

1

H

1 T

La
v
]

e e e et
» L] . m* r ok T . a . r et e 4o . . - s w4
o ol : _..._.r+_..,?-¢7n-;-?r-r:f:':'r':*rr:1ﬂ

-8 : -
LI B . .k 1 - ]
I LA . . < a
Trd rw vm osm em e ca vm am e ey Tpey e, A A S

{l - wd FEws —m arm a
AP el elbou
L ahalie 1 ol - il L

Y o} !
"t 1 "

Ch
[N ]
poN e

Ios
HEC I L
t :'.: R

‘rl -'ﬁ-- ma o o .__ih-
1 IR

I e e i ey g
.'.‘

e . -

]
1
i
!
o= = s el e L‘L

‘epa ma ma ma o=
r
L]

e mr mee e dee A= A

¥

'-r
4 ke

.- __ _ ----__.......
“‘l.- W o T T T T e i i e e e et e S mrt g M o MR B i A e e B e e - T T Tl i e e e e et et e M B B M B B A el e B e e e - - Y T T el e e e e e el "'i-.hl"-.rir'
d'a-

EL EEE ENN NS NS ES NS NS ES ES N Y 2 -

-
:“‘-ll-\..l.-; - em m. . am. ame ame . e E W Bl Eal B Eer EE EoE E-E EeE WeE S-E oM EeE B = -E B B aEL M. L M. e M- M. Ee Bl e Bl Bl Bl Eal Bl EeE EeE oS EeE SeE e TE e —E E . —me . . ome ame e --h._-"" - m- m.
- =

—— i
= i =
"m- par

EE EE EBE ESmJ ESF ES NS S8 NS S T IS T
-

[ ]
. m. me sk,

r
1y
'
- Em. ma ma me ms mas ms s =d
[R——
e e e e e R P e T T T T T P e e e e i A R e, g
- -

e e e e Bead Bk demk shek ek =k -

L
Egll.l ol HaE E.E WaE SaE el e N N

b -----l--lll--q'...-l
P | :
-

e

}v‘:ii
.
. o
. - =4k
I‘-.l"".:.\- 1 +E
*, NS T2
x e -.ii

]
i
IR

US D806,647 S

¢




	Claims
	Front Page
	Specification
	Drawings

