US00D&16146S

a2y United States Design Patent (o) Patent No.: US D816,146 S

Nikaido et al. 45) Date of Patent: < Apr. 24,2018
(54) DIGITAL CAMERA OTHER PUBLICATIONS
(71) Applicant: Nikon Corporation, Tokyo (JP) Nikon DS, announced 2016, [site visited Apr. 29, 2017], Available
j from Internet, URL: <http://www.kenrockwell.com/nikon/dS5.
(72) Inventors: Yutaka Nikaido, Kamakura (IP); htm>.*
Chihiro Tsukamoto, Tokyo (JP); (Continued)
Masanobu Iwabuchi, Yokohama (JP); | |
Shoko Ryuen, Ichikawa (JP); Yasuki Primary Examiner — Barbara Fox
Nagaoka, Saitama (JP) Assistant Examiner — Mary C Ramirez
(74) Attorney, Agent, or Firm — Woll, Greenfield &
(73) Assignee: Nikon Corporation, Tokyo (JP) Sacks, P.C.
(**) Term: 15 Years (57) | CLAI.N.[
The ormamental design for a digital camera, as shown and
(21) Appl. No.: 29/556,919 described.
DESCRIPTION

(22) Filed: Mar. 4, 2016

FIG. 1 1s a front, top, and right side perspective view of a

(30) Foreign Application Priority Data first embodiment of a digital camera showing our new
- H design;
Sep. 7, 2015 (l__P) ................................. 2015-0259850 F“G.gz is a rear, top, an d left side perspective view thereof;
Sep. 7, 2015 (.__P) ................................. 2015-0:9851 FIG. 3 is a front view thereof:
Sep. 7, 2015 (IP) o 2015-019834 FIG. 4 is a rear view thereof:
(51) LOC (11) CLl. .o 16-05 FIG. § 1s a top plan view thereof;
(52) U.S. CL FIG. 6 1s a bottom plan view thereof;
USPC e D16/219 FIG. 7 1s a right side view thereof;
(58) Field of Classification Search FIG. 8 15 a left side view thereof;
USPC D14/307; D16/200-220, 229, 230, 242, FIG. 9 1s a front, top, and right side perspective view of a

D16/244, 245, 238; D20/21, 38, 338: second. embodiment of a digital camera showing our new
D23/283, 305; D25/20, 58 design;

(Continued) F: (. 10 1s a rear, top, and left side perspective view thereof;
FIG. 11 1s a front view thereof;
(56) References Cited F:G. 12 %s a rear view ‘Fhereof,
FIG. 13 1s a top plan view thereof;
U.S. PATENT DOCUMENTS FIG. 14 1s a bottom plan view thereof;
FIG. 15 1s a right side view thereof;
D363.301 S * 10/1995 Giugiaro ............. DI6/209  FIG. 16 is a left side view thereof:
D388,809 S 1/1998 Giuglaro ...............uv..... D16/217 T
Contimued FIG. 17 1s a front, top, and right side perspective view of a
(Continued) third embodiment of a digital camera showing our new
_ N _ design:
FOREIGN PATENT DOCUMENTS e . . .
FIG. 18 1s a rear, top, and left side perspective view thereof;
TP 1338732 S 0/2008 FG 19 %S a front ’EfleW tth@Of;
JP 1374125 S 11/2009 FI1G. 20 1s a rear view thereof;
(Continued) (Continued)
J?
S e R I
; o = 2 . {x
;;. " -.Ill l:f';xi - I_;;i_lr;_;' . :
Y RN Iy
NS T j
LS H“ir-f"‘“i._:';l'-;j, <L
:'J"'jj-,.: :



US D816,146 S

Page 2
FIG. 21 1s a top plan view thereof; D723,085 S * 2/2015 So€jima ......cccccevverennne. D16/219
FIG. 22 1s a bottom plan view thereof; D745,077°S * 122015 Watanabe ................... D16/219
PG 23 ; oht side vi h £ and D749,658 S 2/2016 Wata;_n_abe
. 29 15 d UL S1de VIEW Thercol, dand, 2012/0045194 A1*  2/2012 Yoshii v.oooovvvverrnn.. GO02B 7/282
FIG. 24 1s a left side view thereof. 306/K0
The features shown in broken lines 1n the drawings 1llustrate

portions of the digital camera that form no part of the
claimed design. The dash-dotted lines denote the boundary
of the claim and form no part of the claimed design.

1 Claim, 24 Drawing Sheets

(58) Field of Classification Search

CPC ......... HO4N 7/181; HO4N 7/183; HO4N 7/18;
HO4N 3/08; HO4N 5/23248; HO4N
5/23287; HO4AN 5/23238; HO4N 5/2251;
HO4N 5/2252; HO4N 2007/145; GO1C
11/025; GO3B ,5/00 GO03B 15/03; GO3B
17/56; GO3B 17/02; GO3B 17/30; GO3.
17/04; GO3B 17/00; GO3B 19/04; GO3.
3/00; B60R 1/00; B60R 2300/105; GOS.
13/19619, GO8B 13/1963, GO8.
13/19632; F16M 11/04; F16M 13/00;
YO2E 60/12

See application file for complete search history.

3
3
3
3

(56) References Cited
U.S. PATENT DOCUMENTS

D390,859 S *  2/1998 NoOJmMa .........cocceeveennnnn, D16/209
D422,613 S * 4/2000 Nagaoka ...................... D16/209
D424,593 S *  5/2000 Nojima ..........cccoeeeernnn, D16/217
D433.435 S * 11/2000 Hamamura .................. D16/217
D441,779 S * 5/2001 Akabane ...................... D16/209
D450,739 S * 11/2001 Nojima ..........cccoeeeennn... D16/217
6,351,609 B1* 2/2002 Hosokawa ............. GO3B 15/03
396/177
D491,596 S * 6/2004 Haga ...........ocovvvvennnnn, D16/202
D524346 S *  7/2006 Haga ..........oocovvvvnennnnn, D16/202
D557,308 S * 12/2007 Matsuda ...........cee D16/202
D559,291 S * 1/2008 Hayashi ...........cccoooo.. D16/202
D563,445 S *  3/2008 Sakal ..., D16/202
D564,561 S * 3/2008 Takahashi .................... D16/200
D604,349 S * 11/2009 Miyashita .................... D16/206
D605,679 S * 12/2009 Hayashi ..........cccooooe.. D16/206
D672,802 S * 12/2012 Nojima ........cccceeeeennnnn, D16/219
D677,300 S *  3/2013 YoKOl .coooveeriiiiiiiiinnnnl, D16/219
D690,755 S 10/2013 Nikaido
D690,756 S 10/2013 Giuglaro et al.
D696,332 S * 12/2013 Yanagisawa ................. D16/219

FOREIGN PATENT DOCUMENTS

1401594 S 11/201
1450407 S 9/201
1450408 S 9/201
1466669 S 4/201
1527898 S 7/201
15535202 S 10/201

LR

h th W N O

OTHER PUBLICATTONS

Nikon D810, announced 2015, [site visited Apr. 29, 2017], Avail-
able from Internet, URL: <http://www.nikonusa.com/en/nikon-

products/product/dslr-cameras/d810.html>.*
Nikon D500, announced 2016, [site visited Apr. 29, 2017], Avail-
able from Internet, URL: <http://www.nikonusa.com/en/nikon-
products/product/dslr-cameras/d 500 html>.*

Nikon D5300, announced Dec. 2, 2013, [site visited Apr. 29, 2017],
Available from Internet, URL: <http://www.nikonusa.com/en/
nikon-products/product/dslr-cameras/d 5300 html#tab-
ProductDetail-ProductTabs-RatingsReviews>.*

Nikon D7200, announced Feb. 25, 2017, [site visited Apr. 29, 2017],
Available from Internet, URL: https://www.bhphotovideo.com/c/
product/1127271-REG/mikon_1554 d7200_dslr_camera_ body.
html.*

Web page of Nikon Corporation, News release dated Apr. 20, 2005
which introduces the launch of “Nikon D507, a Nikon digital
single-lens reflex camera, printed from the Internet on Feb. 19,
2016, pp. 1-10. http://www.nikon.co.jp/news/2005/0420_d50_02.
htm.

Web page of Nikon Corporation, News release dated Aug. 27, 2008
which introduces the launch of “Nikon D907, a Nikon digital
single-lens reflex camera, printed from the Internet on Feb. 18,
2016, pp. 1-6. http://www.nikon.co.jp/news/2008/0827_d90_01.
htm.

Web page of Nikon Corporation, News release dated Jul. 30, 2009
which introduces the launch of “Nikon D300S”, a Nikon digital
single-lens reflex camera, printed from the Internet on Feb. 19,
2016, pp. 1-4. http://www.nikon.co.jp/news/2009/0730_d300s_02.
htm.

Web page of Panasonic Corporation, Press release dated Sep. 2,
2015 which introduces the launch of “Lumix DMC-FZ300”, a
Panasonic digital camera, printed from the Internet on Feb. 19,
2016, pp. 1-4. http://news.panasonic.com/press/news/data/2015/09/
mn150902-2/1n150902-2 html.

* cited by examiner



US D816,146 S

Sheet 1 of 24

Apr. 24, 2018

U.S. Patent

2 h_ |

. N . | :
ﬁ. MY ._...h._ “_ { k- _MM
RN PRE

R k&x.w FEIS W
._._....tr,._..r...r_....i.l.....l__.._ .._....._.___i .h___- -ﬁrll.ﬂ.u. _,.
=, = a._...,.._...,_,w.._,,,.,. x__._._. ....1,“;.__..__, !
T -7 m\xfa

TSRt T

— ——
) T mrwr Sl wem map mge paps e

Py

e e -

- 1&.«§
%

T ey ¥
H - . .
g :..A\.m.w\.kb w\.ﬁ

prnl



US D816,146 S

Sheet 2 of 24

Apr. 24, 2018

U.S. Patent

— = — [l e I
A - ............. N e o = T T T T =
*__.__.__.._.1 ....,._.f . .__. :.........................._.....
}.a_., : i R N O RS
W LM
el N X \ ﬂﬂ/..
v 4 \ \ /ﬁ...w
B AP, » \ \ ~
04,7 477 '\ ® k RN
rﬂ. ..,v x\ l.ﬂ.______ Y \ T
...H\ ~ _—T N N e = m= mm m e e —_— e e e e e oam Y .....,H.r
._.x.ﬁ_ -~ " \, o o e 4 N
P AN < T® N \
rlo ! 20 N T NS A
7y / N N \
\.Wﬁ aRds Ny, N § .\m.kkﬂ I\
TR/ Wi s e e e e e e e e e e e e e e e e e \
M ..._.._._. ~ - “ ] \ \
T A T \ \ \
Ry W N N = \
\ nrd .\ 4 1 i \
/i - ~ !
.w 4 ,........_. -~ } i \
s % - i
R 3 — ! H
PV o o T ﬂ_ﬂ Y
ull .r.. ,./Al\\ R I ._._.\““ﬁn_ * __ P ..,..u.. /!
e 24 .,q_xa R Ko ] J . o Iy
ﬁ r N Y, PR ezl /7 -
/ \ o ) o2 NES r-" /7 R Q\
\ VAN o' 7/ e G T T (N2 T \ -7
/ \ , \ ¥ u_..._-.\_._‘ 74 ._....,.......u..........;_.....l. T - - —F ...ulu...._q.....x..._.f“.“ \ .r..lt..l...lw...\
™, / . ’ e e e T T e e T A - — e e =
} SN\ AN N v\ S TN ~ LT ST NTN \n?. /| TN ;
" A v s 47 N\ A ¢ T ¥y -~ ! __ v
? \ \ o0 s ! S=o o/ T A SO N - \ N \
AR R \ /\“\.‘\ ! i 7 \\\...l...ﬂ......, ._:._.@ \..\_x_ S - ﬂn\u\.. - /
i LA N - T ; £ 4 x...:f:_ _._.".f.__‘ ﬁ.;...u... .__.__...___..\JJ\J ,“.\....h_h.nﬂa...__ ~ f/ Iy
_ N - PN A SN O -SRI - y
\ -~ N ) - g A R 4 / ~
e o - "X { N W s T Y _:% 5 ~ -
CN N e A, (o A~ 7
._. ..._._ “ ™ ﬂ. f- e o T L e et T _________.._.I.‘..ﬂ;. \-
__.#,__ \ NN \ “ 7 ._..., iiiiiiiiiiiiiiiiiiiiiiii > 7, p
\ \ “\ N N o D TR MR T R R MR R e - S AT
\ 72 N N N R y S NN
M ;00 AREN NN T T e N £t (ol . AU
” A SN T NUTSI LIRS S ;0 U N2 e ;
W / ASIRN - - ~ Ny / N~ s Ry
/ Yoo - R /7 ~ 7 /
ALY ¢ _7. 3 Y f\\\\ - W T -7 Y .C. \.,.\pr n.x.ﬁ
AR \ "\ T s __._,\h /) - — gy ........x..n...x.
4 1 7"\ e \ PR A )N
ARRAY , ;T / e o ; ‘v - 7
/...._._. \\ M\ ./.IA. .._‘.._\..M_.... - KH 7 _____.,____..,....hn_.u._..._ ...‘\_,
oy BN\ L4 - S T N~ / /4
NN G e TR s il S
LV N Ay . / PR N /iy, R sl 2
/ 1] N \, Y 4 ! 7 R ﬂ.tﬂn-.n...llfﬂ// i ﬁ rid
W ONNNG R ﬁ”:_. ! 14,0 7 b I
I AN ry ;I P 17,0 vl It
LI VY W / /! W ;2 7t /
W 4 ﬁ L /7 ! / 11:% \m\maﬁx 17,0 7N
\ f { / / _
_r.W\ ....u..__...__ ..w.@/ / / #__.. x\\x‘.\xﬁxﬂ \_..___.M p x\.ﬂ . 47
. N 2\ | / \ 4 o / N
N I\ AN i S Y20y
- — et —
..........h.__..H a_“h P e n e \\N / h\...u..__,._..__x
o, S~ ST h_, 2%
Nio> 2 G s S WG Tty
= ,....:..,.t ! xa o A - h \T_,\ ml......iituu,.k /
— T e e e e e e e e e e e e e .-.lll......__l_.,._...-.“l.l.l..._ ry
,.._,.,... Mﬁuﬂ. | M\______..__nr iiiiii DTTe o mm e e e e e e — e e T I ..M...I...It.‘..... -
/ =R =N P 3 o /4 e
/%l m_.l. ......i.....____ .\\ / \\.___.._._...._. I um...__... v# Hmﬂ..._.- ._......w_...,._. .‘____,.&w_... rﬁz_. ._____. N__ﬂ.. .#_...__ s py . -
..r,,..,..,.u.i..l ! / i\,.__. 't \,..__.._,..q 7 .“_.x 7¢ ..\..__ _‘_“\ \......Q.r.l........\\ -
N R A A e
l._rr .r.. - oy — L
»”
~
...!._......,..., o TR TR e me e ommogmpe R TT SN nnr.....a#n.mu —_ — \\



U.S. Patent Apr. 24, 2018 Sheet 3 of 24 US D816.,146 S




y—
&
L
PN e T
_!....r o ey T g g
¢ p IR T gpaspapepsiufeeage
AR I T O R A
=T 7 Fohaialaleieinieieleiind Saalimalite il
” - - S sl i o i
.\v ..___.__...,_.__T ..__........1_...... % R HH.I.-..I.-..I:.I_..
N [ FEE ~ 2 S S ——
h\'w "y _.mqm...,._._ } { ! -m {. —-——
b e~ ..\1.1......;...?1.1....;1-{ . e
u_: hmﬁ......mhﬂ _ __l......_. “ H -~
o j o - Py ~
' Jﬁ"!i....u..,h ' ....,.M- -~
i g A ALY P by N
:.q.. ! HHII._...“...M ! f HH ..1..1..1 *H. f_.r
i J ! I ./ i Hy
¢ _u.m..“ .,..T.ﬂ.... b s t..\: | k
u._“_ H..w%h&..ia_.x...: *H
3 ok $  ozzEeed AR g Cmm e :
T . L FITTIIRFETSERES NS _,...?E.q:tmm%
0 ¢ { _t.,..qﬁxx.h}r..,..... Hﬁ‘.:;.},“ N —
o I N oy ad - ﬂﬁ /.*\__‘..._... ~ N ——
- I e - NN % . LR
it v O ;o Hl.l H_;__ ,___,ﬁ > ,..:.,.H/.u..,.. _.,..._ﬁ. :_...., NN -
! Sl ol {7 - ] f \ vy = W mi_.. N \
- t Ragi PR Gt § ol \ 5.,_ s =z .,w.anwx \ AT {
o - VPN 1 \ f H ~ o o \ N
thd { A A N, y i S \ , ) ;
N AN ! W, .o T 7% A P \ v |
s il “ LN 41 N 4 .%41. | L \ \
b 4 ot ; N A _H_Hiu...,..._...,x ! X W | vy {
i/ ¢ HH.H# d .‘_:...ux..lr,ﬂ.. freT ......-../. — \ .
p 7 ! SN N \ N b \ f
\l\ — aw A TR T ﬁ. ﬁ“t-.“_ w__ ﬁ_% H “;._. .".ﬁ T g .
. L .xtx.n....mﬂ ~ B o m‘l.l-..._i......“...:”.a.....n..t iiiiii ..,F..H. H.\_. .m.r .L .._....._.... t__h* ,....1...“ { Y f
. !..ut....n;.r....s.._rv.l.“...... .t....._.i..l — 3 .lt....-...l..-..l_.._ﬂ“ ll.-..-..ﬂ!..r.:l -I....“..l”ll-.ll iiiiiiii tﬁ.lh\!lltﬁ{l“\.\_ :rra::.m-.i!l\ﬁu‘ﬁ Y - ...._tr “
e Ean‘.‘.wum..‘m..htlli.p. s T x!ii&i&i&ﬁlﬁtttt!!iii!iIIII...& e~
. Pttt e S el .
I H-..-...Il_r r___“_..._......___.._.. ....._-._.....__T r_..... ._.____..\ .r-__...._q.ﬂe_ —“ T .“I..-E.E_lllnl-_lll.nl-_l]l.nl- ........ Ty |...—.._ \-_;W.q?f.,ir
0 Loyt CLSIIIN ; 2 7=
| Rl e e TN i 7P e T -
1 e “ﬁ.. L .._...1... -— e Yl § n 3 _q._. h.\ ...._./.,..M..! ““
BRI i RAPCARE <t i Yy B~ 2
& o Lu M ; T R SN 1 il N T
& p ool i ! / ! .‘“\\e\ ,....,.s,.,,.. thit ._u_ f ! S, T | - ATIAY
R g A 4 f,ﬂ”,/y.,/fﬂﬂ: | it SETEAN .
. . —— —— - %
N Cora o * i u‘.& SR i f ! / T W ,
§ . 1, ¥ Wy, ] { .._.# } {
. C ol P % | t ﬁﬁ ) M 8 { | M V) ffﬁ\x:_m
i A A v Ry, _ § § H . gl 1
= e o i wonl S | !
L i : > W ‘4 X £ 1 M b #
), 8 AR | AL g1 SI/CENEe H_
4 ! ...........,.. W i \w: I I M i wm 3 ﬁﬁ“.
. : N ¥ % L » (v, Hy o,
- 1 - SN mﬁlﬂ\ 2 ._m {1 M * wm hw..“
LN o =X 2N it P p
y ~ ,..f_t.,,ix_x\r _ & ; RGP
. NN - ~ ST BIE § § ! +ﬁ . g
N .L.L...r...,. ...,,.:-....f{,...lu.x,..uxu :*.2 1 #H. M 4 I _H
S x.:::...xt.m_ 1 it M Sl ﬂ:"
=3 SN - I ¥ ¢! M + ;
i, - / | . !
.ﬁ...:.....ﬂ_. Bl .ﬂJ,H.mui.....iP,.nh.f ;3. T ] R i ' __ ]
. r..Jr..HA: — J.H.u& _ _u. mﬂ ; : — P4
%.,,.f. .nu,, e Lf.hm !n.uh,.f if f H ; Z |t :
AT - den - ! £} RPN !
TR e X o ! Ly LT b
R o/ W i it M b\ ,._.:__
. wqE M. ; i §1 . ; NS u:.t._
§ ! NS f
oy MJ M I o
! mv_._. | w, .\...:xr\.. ......M.......x...xm
RS e
. .1-...'-._-._-.

U.S. Patent




US D816,146 S

Sheet 5 of 24

Apr. 24, 2018

U.S. Patent

FIG. S5

—\.. -~
_ !
— e e e = llw.m;L.. T T T =
-~ - e S T S ] e
m £ s TN Y T W ol T~
i 1 ‘g /RN Y Pl ~
it H 4 oy oy YN Yy g
RN, a AT N e
tat ! T i by , VIREER}
n\ TR - = W tt )fxﬂ. |
t @l {4 A Py < |
_:r /u.r b f - -
gl $ AP SO _
oy oy NN / N
I h3 W, s /s
m ; J._ ' N e .V.w.x 2/ / __,_“H___
% .,................f.,.. ~. f.ﬂmﬂ.ﬂ%%\ - M.x d d ....,.r......,.h.r...tf/ il
.\1\\.!!.!_. m—— ~— T
\ e T IEN
\ A S
iiiiiiiiiiiiiiii _— l.r}f._..urlnl.lllll.l.r..ljjli.i.lj[lrl-l.nlflr:l. -

——_ gy ey e e pege  pgege e e —EEE Ay




U.S. Patent Apr. 24, 2018 Sheet 6 of 24 US D816.,146 S

.—r*-"# Hm
s ~
v “
/ SR \
s ""L.:-"‘"E:?r: C K -—
Lo Z S  RER N ".;» \ e
sl AR o Y \ ull
' SV e \
;"f-" f-f 4’;:} * J L {
1985 7y ; ! o N &
T sy 7 P ; T } 1y
AP ’ P } i i A\
i 4 o) e ; ; i A1
¢t ’XJ / y T s ; ; i \\_l
v ’ | & X { AN
I | { ! \ ik b
i / ) § i Ry gt
o, ; | : W Nz i 1
Py, | e i e
! o/ _r } | 33—
/I | | } 5 § t { ....::
i | L | { i ,i:'\
i - L ! N
i
3
3
/




U.S. Patent

Apr. 24, 2018 Sheet 7 of

24

;
\!
§
| j
| !
i |
/ Iliig \ r ""-: ‘-._______._‘J.. - Mt e - - I:ﬁ:I
J Lo e e T e
! Hﬁti ] e o B %JMN
{ |l|it ! i / i b
HII: ! 1 } il igil
’ oy } . [t 'y
i 1 1 l Y
i I;II; ! Ly \ |
! BT l-_l\ T §
i | iiii‘ L? - — ok oo ’”l
R AP ¢ K
| L \ : |
| Iir] P/ I(-*-!i
| NARASNS . N, ’”hi
l.r i !t ‘I" 1,‘ 1.,...,.¥ r“”ti
i t b T
| \ S
} = N\~ P N / ni}\:
\ i v f Ifi
‘ T (T ; /1
1 A I\ HT"""’I _ﬁ-'_,f ¢
I . v / rT T [L
I ~ 5 ;"' ! l ]
! H"1 o - : li
\ {"'I P "\"" | |i!
* »7 e 2 | b
l # ) ! f"i 11 l !
] ,-'f ! ;) }3:_-.___,;-;# N \ i ii
/ i
ll II I! N
y s i
11"““"""‘"""‘“‘1‘; : ;l }F
{ !
\ 1\\ __;j,f t } s
\ N ! J o
A" e mm ae { .F..-'
\‘-.‘*- ! '_,"F
'-..‘*'-_:_ L.~

US D816,146 S



US D816,146 S

Sheet 8 of 24

Apr. 24, 2018

U.S. Patent

AAZR oy g
R A
.\___,._N..il.l..r .__ ﬁ......._" H YW am e e mm e S S e e —_— o
._..‘_a_.. i - | __ﬂ o \.1.111.. e o T = i, .y
/4 I . - - [ i~
yor [y * ;T M
4 ﬁ P Y . ™
...x..“w *. i : H ,_\\_‘.\u\llar,..f ..,._.\.‘__,,..h \
f \
; P/ _ ﬂﬂ _,,“,.. b ;
I IR 7,
] LN J 7 !
f Ny [
! —
I - “ # VRN {1
“ / _ YN S Foo
; / _ LY / J
| “~ !
H | « / _
I ] [ ~ 4 {
! ~ 7 b
: i | ~ -
} | |
{ | _
iu:a,..,..,....ﬁ e ....,,.ll llllllllllllll ............ lllllll |
g t
77 l
i e \
/ * H Y
o ....Ilu.._..__‘_. iiiiiiiiiiiiiiiiiiiiiiiiii 3
Al i |

w =\ e kealeal — — a......u....... — ™~ - = i 4
~ \AHHHHHHH!IRM@IH&.I! Tt IS ) I !
— W .I__..lrltrl...rlrﬂ — -— mem mem— camnt  amer  imem  umew ll:...l.l.l.ln..l..”“-.ll ._.._.___
._. o _J l i .qu.. ...,......,.r. ....._,...
iiiiiiiiiii ....._!..ﬂﬂ-w..l.ui._ .4\ -
LU

fsiiﬁ !!!!!! HHHH!EJ



-~
i /
-~
t \ : ! 17 247 11;
‘ VoA w ! , R ;‘rr: o
| "t \ \ \\H.\"n Wy ‘ ! 1 11 J
SR Y 3 LR 0\ '4 i! / 11 : 7
A Yoy \ Y -
\ \ \ \, - I T 7
b BN \ Vol Ny N f!.-f’ Ly Lz
| SN N \ bt RNV s ; 1l |
\ x"“ai;;ﬂﬁ"i‘ WA N b A Ny \ t B -""'Mi“ A
n -~ WG MY, SRR VA ’ I d I
i < H_\i ,ii\.\\ WA N ] I” Hl \ py b | o I 21
W ’ VWU N ~ Lo bdy | =i 1 )
~ d TR ~ 1 ! | ! 4
by i ! i = i
o Y - ORI \ ~ . f \ b, F [ 57V
~ ~ — - ” | \1‘:.{-* N\ x:‘n..::ﬁ.,_ ! f';{'.; ”1 et o } : II ! I e i
N T Y S B RN vl g I g
- o % AN - o _;.-’G / f A ] (]
T \ NN ""-x"":""'"'_...“" (e At 1 SN & '
~ 2:1 ~ L Y TR N i !*I ; S A
NS “ N rfr/ 4 AT "’\\ | Pt Z )
N INTTes =T e | A !
RN it v e Y
- ™ f i """'—'( I 7
RN AN S ! | T Lz
™~ \ I -
H""-Hﬂ-.. | \\1) l” ! v
~ \ A~ i ! 1 P
TN r~ ! _J“]\,ﬂh::f'f
Hth f IL— -
", - L ] 1"1,___,..
'--,_H--.,M ‘f_ S at” S -
"-\_‘ —— T —



U.S. Patent Apr. 24, 2018 Sheet 10 of 24 US D816.,146 S

- "‘_
=5
:r-f- \ Lo
Z/#'_ﬁ;:“:#; j
e A
R~ Y 57
o ~
éﬂ\ "f{“ f"‘ff{::"
b \ -~ - _,..."'F W H‘,.-* - ":"\\f
-\/{ . - N\
e G =~ Z e = DALY
VoA OOV Y e o A
WAZA L
20 R e 1
.--’f \ \“‘; i-""j:""-—u.k k
/ "“'.,.:-..__.-" /-:H““H‘H H‘-..
;-'F r"fr':q*--.“‘- T~ R ~
.
e H‘h‘:‘h"- *}\H H-."H-
/ - =~ -

L WF N A TN =
’\1 LA \ - ~
HH]‘ NoA NN — ~
K o i! \ i ! B "‘"1
N N U A
FIAN T N G EEERR D
TR gl LRI 7 A RN
W\ 111 T ]:ii F“ ;” A
l i;
N U ‘n( !
NPT “‘3;‘»\\\ N\
!.f"\.kff"'-x NN \\\\‘
AR ~ SO NG
i‘k"-. \hll -~ —~ “\\\&\ *..h\_:‘
Nl T E(u >R WY s
IS T “‘*‘:w{., =N NN
|f""‘_ﬁ (1 '-.f...“‘"-'} S x‘”‘ﬁ{-;g;fj
TSR T Y o PN MO
t A g —- - Y
BRI ~ ~ ST
I \m..irtli i ™. . NEN
T i - ~
I ‘ ~ ™.
| {2 X ;ii ™ -~
i\f‘ﬁﬂ;li ~
\‘n....':l-'il It
N L
ETARNNEEN
SUNENNEEE
YoMy
11{“" iy ¥
T NI
"} \ ‘;:";!I “
\\'\b*n_y'h”l; I
it
nth f
m.ii 1&
N2 S
HE%%
~, b
- T
~ %%
H"-a. '1‘.-.-%
HH Q&%
x*-.. .-



U.S. Patent Apr. 24, 2018 Sheet 11 of 24 US D816.,146 S




U.S. Patent Apr. 24, 2018 Sheet 12 of 24 US D816.,146 S

R N e V.|
il e Pl e —--j""r
-".-'-"1?-"{ &Egﬁﬂglﬁﬁé\wﬁ‘ﬁ

f #_,-‘-—ﬂ"ﬂ"ﬂ"ﬂ‘_-ﬂ-ﬂ“_ﬂ"mwu__
p= T T T i '-...ﬂ"::*- A

o
_ f!:’f ********** H‘b\
o - / b — T T B N
%,-q-:.’:-'_?"‘?;ﬁ %} /’ f'*a-'?:: ey ..-'#. 1'».., "'-L.\ ‘3\
seansroe L 2 S A U R 3=
e T AR A G <N \
(SRS AL VAT e AN IR 2 . -
\ =7 A . =~ = U RRNL. NN Vb s e o e 775
L .-.;1,,._-}:'; ! &"#If " ™~ \ \ n "_*‘——*m__-ﬁ"‘—* — . _:_‘_""; T a‘f.'T ?
=2% . : P s “\h \‘\ I U - T e o T T \\{-@vﬁﬁ
- ol Iy s, MW YOS w77/ e s ey m— == - e
d e "‘:ﬁf“" { / m{ ; ]'l r' hhhhh — "'--.-“""h*---."---.‘h‘l"ilII
GEG LS T ey s TN fﬁr IR (77 T N PSR-\
t{\ jﬂ} /’ fi I "\11 ‘“[ IIRET! i \ \ \ ;ﬁf / ! \ ”{ ---néfl ;“ QT! HEIETE VIR '\\H
rd -
S '.Ll { J 4 A _,.} ';Lji PN N 'y . I -~_.,‘-~‘-_.--'f;_,____”-‘==‘£‘%-”=”=i‘—-ﬂi : \)
1] J f,«! x-:?:fu--" w2 :-*5: [l: NI “m‘h“"ﬂ:%& xf / /o H "-"#:';H“ﬁwﬂ b TN - ﬂ
— A —— —— — Cou — Y - -
\JJJ? 4 el \ Lﬁ‘*-. ""'-.‘H mif-—:_--_ﬁ" Y __.-L - }Ii \ f{r"ff —1“:‘-‘?\'\\\ \ \ . g
LA > s e / g Mo N ”""'"11
ARt Nos—m——— = = N, {{l I \ / i
L—ﬂ;f SO NNY o Tmm e T ——m S E R - \Wea jH ;1L 'L N 1
Oty W= 2N W !
i!i Y S} I ~eE D \ [ Wy t
[N o R e e T T S T e e T T vy 'y d
I 4 / \ L T \ \ ! I
11 — T - E# T e T T T T T T T T T T T T ~— e = ™ \"" \ ,‘
I | J".-'-"\\Ei / } ‘ﬂ \tﬁ“x '“'~. ;i l
k}.{ i ’ } 1; } ; L N M g S R R W MR W A S R W M W A A R W A !tf ~ . ~—. j i |
o, S by e NN Hy
| =gl Y e ~Ae A f |
] — p ¥ W NN ] ;
) -~ ™~ ' ! [ AL, W, M { !
TEENE il A TR G S M ! /g
oy T R & TR f
NN /1 Hady N 4 Py
N P N T %) i f
}, el LA Con ¥y 2 i g
! —- i {y Wy e e | !
f oo gl \]"h. S e A ’1
ii — by { h A E N | | t
¥ ii I-" ’ ‘H“\lsii : { 11: { A ifr-‘ | : i i
m'x.; [ o T . S P | ’ t
o s Loy ™ e 1 3 i
j T Ly ! ' i” RN ; < v | | it
i ,--':"*- it; ) | i:. fffﬂ.%\ J I_.i' | .! q
| /7NN i Wy Lo | |3
’( } S i !H{ l} - | F
Pl bt N4 ; |
Wy vy A0 NS I i
fnjiiu-;gsu t Cw TN '
F R T A ATV S TR, "!\\’/ﬂ"? 5 f
W A_thh L ety f 14
LY HII IE Vao & 7 L2 J\....._T.« i
. ~ ] ih E g e e P g Ry R e e ey s e Ty T o e e e Ty B s Ty Mg iy, iy Wiy Wy = l y ™~ E‘f""’ . r l f
W “"h':*--"-:*-—-li‘"‘-. e o / ,*jlll.-. - ~ P A | - ;
o NI mmem e mm o em e e mnmm e e e mmmm e sl |
“"____{#-::w i = e Wiy Wy W "“’-—"'l:-."'.:-."‘l:ﬁ.'ﬁ-"'ﬂ.-"'":..-":.'.-"."-—"'..:-n".:-n.%ﬁmfmlllfﬁlﬂ;lll:?z:ﬁf:t::“: “““““““ ._.1 T "';



U.S. Patent Apr. 24, 2018 Sheet 13 of 24 US D816.,146 S




US D816,146 S

Sheet 14 of 24

FilG. 14

Apr. 24, 2018

U.S. Patent

.
I
gt
— - | e e e PTER \ﬂuinaluiﬂwulvq.d!#ﬁi

L C
\
4
Y
FHL e e e o e e o o
.._M__.x.m.rh_% x.« J:f
nt. i Py _ “
4 ..r.,......v\\\ ’ | m.:h.i*h
R T Pd I £ i
1 ,.r..hnn....x. x.mainhia-.ian.ﬁ.aniu.ﬁ. _ :..H
IR P '
ﬂr ! - ._ﬁ. .fmﬁj..-.._...
:ﬁ PR d m_ fd
! / - | gy “
! SR ! by gy B
“_r P o ot o e o i i i i - - NEERE “
\\u_ ' 4 ,_H._.._. ..ﬂ_ by iy
ZIR5: IR gy Y
R _ X
..:”m__.._.r i b I
lm““_r H “_;L
SRR TN SR I S
“m m mm”.r { | PR “_ :H_l _”“
R . ; \ SRR
m . i R . } SR
b Ry || S b T I
W s n_r ' * | ;J_f“
R B TR SR L B
_1:._“_: b M_ I
_.._F..M.Tn_r o na ) (o
_._.in.r i ! : ﬁ __ i
.ﬁm nw_ WM. : ) __ i
...mm.r “._ ! } __ i
11 §of I
: * ! : j
T e} H.ﬂ " ) h_ f i
i it LI ! L ob
1 -~ w ! py
" R S hafbatiathadbadialhalialhalhsrd g I“ tu
— ’
A EGRE ) M \ by
Loy )7 t ! |
o= v e
e T i} 1 ! .
L - i . i
-~ it : {
o1 1 { w
g # o
— — ; 1 H _
AT e | CoL
\__.________.. U . . m u..‘_.
Fa s o 1 1 ] . 1 .
%m / ! 1 [ ..“_
| ] 1 i ~ ]
b ﬂ y 1 J Py ¥
Vo ! 1 m Py ¥
vy \ ] } A k ,_.
w _ 1 §
S TN LY y : ¢ { BN
NN ~. p { joln
-........_....,,.... - ~ . . . 4 / { .
#r......“j._. T —— T .,......Lu..._.___.. ..__,______.
- = e et s
Rl S T AR NG
I....].H....H....I.!_ T e

—
e i e b e it an ame e = e

deruin deruiw dewle dewlr dewlr dewlr dewlr dewlr dewlr dewlr dderule

TEmE iEms L -—— -—— -——

el



US D816,146 S

ll..._l “....-J ...M-:.-l..hrjrjt. iiiiiiiiiiiiiiiiiiiiiiii J
T — e = _ — B . _ o
< 7 e = b =l e e ert TSNS ToE ZUETS CRE IUED AT
T —— o o I”.__.-...._-...l__li..t....“._-. ““““ Il-...r..n..l“ll..l.ll...lwulm\ - -.I...._-.l..”..l o — — ..l.-|1 AT MmO e e e e __.‘I.ll.lTl....ll.lr.ll.l. e .I.l\..lil.l.ﬂ.rnl.lrll iiiiii _w
* el gl A \ \ \
—— e _ __. e . — -Il_._lullullul_ II..IIltIlI—I. iiiiii Tnllnlll.llllll_llunlf E
Hh..% - = Jh.,...r...l...L‘\. ..Jr........._lh._, 1_: .f,,.....r.,u....____ ;m* -‘,.1....._.._...1.__‘q ..!w.» ™

Sheet 15 of 24

Apr. 24, 2018

U.S. Patent

FIG. 15

. “ by
F N LB ! by 2 ¥
! *_" \\J...ﬁ.h P H...i...-.L* _H 1 } _
1% el W ew | e ¥ )
: ﬁ | 4T by e = -
I (% _ i Iy B i i
! i) K3 B e PN ! : ! _
Uy _ ¢l AL " _ 1 ﬁ
} H_H* 1k _::m“_. “::h‘\.tl .___:m ﬁH __ T "” ﬁ_
! i J it ! _
H _ - WA~ ﬁ |
Iy ! s R { " _ ¥ : |
f] _ ﬁ( T._. TR AN, ..........a..........\.....a..? L “H ¥ ! Y n_
_ | e e -~ ~ iy 7 _
_ :



U.S. Patent

Apr. 24, 2018

. Eem B e mee e sea pm e mm— dee e ma bele e et
o - Hme e — w— T

e ey e— ek R W A

g g Ay .y Oy, T T T oy ey

Sheet 16 of 24

I ——
P

e
- —————— e —
*.--_“_-"-'-—n_-._h

g
et -
e
I

— % By
A
-
H.""
m—y e e e e / 3
i Hxh"‘-—,._] =
-~ T e - 1
; —
. -
"d----"-".-'i.-:. -‘i"r
i T
-
! ”
! s
.

——y g

- e o mamm, maEmg BaEms MR JEmam JEmEs EEER SO SN, B B Emem s s

M

US D816,146 S



US D816,146 S

Sheet 17 of 24

Apr. 24, 2018

U.S. Patent

FiG. 17




US D816,146 S

Sheet 18 of 24

Apr. 24, 2018

U.S. Patent

P I B T == PO —
...lr-.l.ll.- -_...ltl.l....-r..
il

B ce o e e e e T
H\H.\M ......._,. .....J.ﬂr
Fr-cAL > >
/ N\ ~ N
._.: N
4 \ ~ N
¥ W \ \
YA N \
o .
\ w .b{ h..._ﬁ..w.._.. ot >

/” . ;

A ;o0 ,,,.N/.mﬂx/ T e N x.._ / 4 y
_ R A / Yo / ¥ 4
.,.. ; PR \ ,...._.,. NN e ._.......J___ ~ ! 7 4 /4
\ e AR & \ Ty RN . g /
\\URAR AT v\ \\ ....,.,.,., \ A £, N S s y i

\ Vi 7y \ J_....... ....._.....f. .J\K\tmﬁv”.ﬂ.hﬂf 7 y 7
A W ﬁ»ﬂ ) \, * W,x “ # i
,,,, A ) ,,.ff v(x / x\\. e rmﬁ d “
) 4 !/ 7 g s T T g A
N\ _..“.... .#.”.,__. ....f r ¥4 / .“__.-...__. \__{.. . ,.,..x. \.\ \.x
//,.. /é y / 77 Y. ~— =r y ¥ 14
v Y A /
\ o/ AV / x%%m 7 Y
,.,,__ w / a4 / _m__.m \. g _m 7 4
S /Y\/uN P f :I,I..%‘\% / ? d
o \ I / mmmﬁﬁ. m 7 ”
VN 7 EEEECY ¢ ,Q
S Y v 4

W /,. ~ __ ] & b4

;! A / 4 i

. ~——=r 4 Y

/_.. ;! 4 /g

1 ;7 m\ 4

N A, — e o “/
-
~. I/ AN N YN Y ey
~ by k /o YA ;) Y 4 ;7
N A~ o~ AN_~r \_sr A_-r_ 7




U.S. Patent

‘*F-._*-ﬁiﬂ-__-'-ﬂﬂ'm.-ﬁﬁ-h——“ﬁ—.n“h-.

Apr. 24, 2018

Sheet 19 of 24

dr-gus  —MESS§  EIEIE 0 I S e T e e S e Sy e oy e

o
"
o
-
,..-f

b T VU e . e i il . = T

. g T P S S ey e e T T e S S ey ey e e ey e S S Sy Sy e e T e e S ey ey e e e e

- .,p"i"'
-
AT
iy
*-.."h_:..h _....-.-"""'
H'-..,_h""‘ i-"""-._ — -

-""—l-q-.—-rl'-‘-

a g
— -—= el —a—r e e g —— et gupem guin

US D816,146 S




U.S. Patent Apr. 24, 2018 Sheet 20 of 24 US D816.,146 S

i e TP gy
- | -
-~} - T T“u
;;*J d———_——————— -'L_)' \
N F"‘-L-.... :..:-..:-..:-.:.—.:..-.:..—,..'.—..:'._:J-'"' %\\_
K P SN \
I e s
j’f‘f f,:'"'”—-:“_“_ **** JQF?‘H% il U
W ! f".ﬂ"'f___--'-*"'" - - N x\.\& *‘ddﬁmgﬁh;ﬁx-;mgﬁhrh
P TLTLTIm I T T T DN Y )y NS e
r i3 I3
- | i R ey agiaaiing e Y B = RV W N
-, n o TEEEEEEES OV, L4 SEIIIEE
e Aaw  Aa R ——
I T s -
D - t N L , RN ST
s = . | R " oot P77 RN -
P H[ I f v - -
HER W R R ) E=-rty
/ LA TR £ G\ w1y 7 LAIAIRIRIRYRMAN
; 'y WESESS= Y S i el
] \L;-,_,_-- ST . . wm e e __--—_:":3:’Jr e = = A
A A as aa A A e SRED CED EE, mm agm mm ge ogEp gEn e mm mm ompm em ogmp ogen ey L L e o e ll e
; P L 4 ""'-:-‘x H\L
I f,-f"'f mmmmmmmmmmmmm -, ‘I ALY
j
| { f 4 i i’(:\'-.. i& ]
| {9 i [ | g P~ ~
; { 1 ~_ 7 § j H*:'x .-ffi
— T AN
B v ; ! i !
i Y ¢ oA R i
1 !l 3 \ / \ /
oo Na s , N~ 2% x\“” i b
| ST e X i t
i Py ! ' | LTS i I i
";Ii ‘_,.-""‘H. | g | A N j
i Vo s o Wb
BRI P ; |ﬂ A7 TN u\ 1 o
i Hi! NS ; lrf{ *.rrr" \ H'l ) ; 1
I ' ; 'ﬁt AR u:* b
’
] %L_‘I PEalEN ] 3 Il.kl.'_\l 1.h-..,,,ﬁ ﬂ.‘,..-' I ! i l |
Ly : : AN Za U
I 'b]i \ T l O _ Al . ] } ;
Ly ' | RN
e ™
; ﬂ —~ i ; | Zre TN S -
7 : i R \
; ! { ! § T~ W P f ¢
R I | MERNR L /
! ( N T J
vy N | RN S / ;
N N N e e e e e e e L T - / !



U.S. Patent Apr. 24, 2018 Sheet 21 of 24 US D816.,146 S

p—
‘f e R il T N T,

— -

T - — l
- ;/r**- ~r X |




US D816,146 S

Sheet 22 of 24
FiG. 22

Apr. 24, 2018

U.S. Patent

ﬁn , T SR
o = T s 7 : le.
~\....___ . | ___,.m_._..._...
b LT _ .
e - ___‘ o H...HHHHIE,J. _:
\ﬁ.\ \ ! d 4 ./ { ! ﬁ
| g,/ g Y,
gy It q _ {3
o] vy _ N
gy | g f _ _
f 0 _ bt
Akl g \H_ _ b
t — I t
T | Ty b T “
X }“ Sy b !
X M“"_ ;W -~ ) F d
b ro () — ) L __
Y ;M - .7 N~ t {
:_ﬂ" o / \ b {
t { “ ! H {
| ﬂ l
:““_ v \ ! b i
{ N ;L
- U N . T ' w
. i | \ 1 ated - i
b \ b f
Y oW * {
§ ! voN -
1, | N ]
f i Voo T Y
poily! tT N ( !
fy | FRAY by
t !
b gl o\ , ” by
g ! R b | Py
_}_ i Iy ” “m i
‘}_ i1 t ! “* _
— 4! bt "
| ! Pl
S “ R
T~ L | b
RN * o
NA ” oy
—— I “m t
P Loty N m. 1o
mm\x PRA Y N e e LTI ...,..Mlﬁ H.\x
44 o 20 T A
{ P e A th)
b o~ R o HE
Lo B
” _
WG _ “w;
y ft _ i
\ 1t L
.f/._./___ \ _ | *C.
NN * _,_.,\.1
N A
w ~ 4N _..M.
o —_— - a4



US D816,146 S

Sheet 23 of 24

Apr. 24, 2018

U.S. Patent

FIG. 23

el BB B SR ey page e

- et
| 4
_ A
thpﬂﬂﬂﬂﬂallmkﬂd\tl. lmliiii\“!l””“““”“““””“” {{{{{ J.N.
T T e — - \u\ b, el el Swie. e I i e o e
T \ d_
' “ .__\
* ! f
! " g
! ! {
.f..,,.,. ﬂ " g
,“ tl,.l.r e m
ﬁ “ .......l.....-r e e e o — — m_
T gty U U VI . _
i
H | f
l d
I _
iiiiiiiiiiiiiiiiiiiiiiiiiii “
! "\ Y _
w— . T T TR R TR TT W,
._...__.._..l H".ﬂl ...uu.__..m.i - T .y ...f......, hY m
| ,:H o \ \ __
!-uﬂhnr.tfl-... u __t..-.._........_....-....., Y il
_._ ﬂ .l..-rnrl. _— _..__.____“_
.I-E...-..l -
} i \ g
! “ \
“ _ 4
| _
i V — - /

Lo S o O s e e o L o B o B o o O o o o ool e L o B o o o N o s el B o B s . o R o R = o

I 1 T L.

Pl /s T T e e e e e e e e T T
B

/
!



US D816,146 S

Sheet 24 of 24

Apr. 24, 2018

U.S. Patent

e wfan e e rwe resw oageg

W p—

iy @yt Ny JEpE  ESgE EyE, Sy Iy Ty T e ST Sy

o ———— - . —— —— —— s . ———r— i |

{
ﬁ
4
«'E
h
N
t
{
i
sf
‘é
1

i
i

ff
F
f
{
{
'
d
¢
*:
iﬂ
¥
§
.
y
3
g
f
*s
y
|

et

i
}
\
1
t
!
i
;
_
!
t
t
-
i
|
r
t

——

par Wy Wy ., NS, SN - NNy Wy Wy Sy WSy TSy, - . =N -y, -y Eeuy B¢ woa s e e —



	Claims
	Front Page
	Specification
	Drawings

