US00D816033S

a2y United States Design Patent (o) Patent No.: US D816,033 S

Komaya et al. 45) Date of Patent: < Apr. 24,2018
(54) COMMON-MODE FILTER (56) References Cited
(71) Applicant: TDK CORPORATION, Minato-ku, U.S. PATENT DOCUMENTS
Tokyo (IP) 5,805,431 A 9/1998 Joshi
_ 6,157,283 A * 12/2000 Tsunemu ............... HOILF 27/292
(72) Inventors: Yuma Komaya, Tokyo (JP); Toshio 336/197
Tomonari, Tokyo (JP); Tsutomu 6,373,366 Bl 4/2002 Sato et al.
Kobayashi, Tokyo (JP); Kazunori 6,535,095 B2 3/2003  Aoki et al.
_ 6,778,055 B1* &/2004 Wang .................... HOLF 17/045
Arimitsu, Tokyo (IP) 136/20%
_ 7,129,810 B1  10/2006 Kimura
(73) Assignee: TDK CORPORATION, Tokyo (JP) D565,508 S 4/2008 Ogawa et al.
7,373,715 B2* 5/2008 Hirar ..................... HOILF 17/045
(**)  Term: 15 Years 264/250
7,471,179 B2  12/2008 Hatakeyama et al.
_ D630,164 S 1/2011 Kudo et al.
(21) Appl. No.: 29/568,935 7,889,045 B2 2/2011 Tomonari et al.
(22) Filed:  Jun. 22, 2016 (Continued)
FOREIGN PATENT DOCUMENTS
Related U.S. Application Data JP 1257824 S 10/2005
S o TP 2008-034777 A 2/2008
(63) Continuation of application No. 29/487,830, filed on _ _ _
Apr. 11, 2014, now Pat. No. Des. 762.576. Primary Examiner — Derrick Holland
(74) Attorney, Agent, or Firm — Arent Fox LLP
(30) Foreign Application Priority Data (57) CLAIM
The ornamental design for a common-mode filter, as shown
Oct. 11, 2013 (IP) oo 2013-023823 and described.
(51) LOC (11) CL . 13-02 DESCRIPTION
(52) U.S. CL
USPC e D13/117 FIG. 1 1s a perspective view of a common-mode filter
52) Field of Classification S h showing our new design;
(58)  Field of Classification Searc FIG. 2 1s a top plan view thereof;

USPC ... D13/117, 101, 118, 133, 179, 183, 199;

IGr. 7 1s a rear view thereot.

HO1F 27/28; HO1F 27/29; HOIEF 27/30; he broken lines shown 1n the drawings represent unclaimed

quF 27/34; HOIF 27/006; HO1F 27/292; portions of the common-mode filter and form no part of the
HO1F 27/325; HO1F 38/08; HO1F 17/04: claimed design.

HO1F 17/045; HO1F 37/00; HO2M 3/28
See application file for complete search history. 1 Claim, 4 Drawing Sheets

123/634; 250/231.12; 336/83, 90, 92, Eg i 15 2 ?eﬂétzﬁepiﬁgglgl‘:r;geffeof;
336/96, 160, 178, 192, 198, 200; D15/5, oy o 1> & €% S1CC VIC A
D15/199 FIG. 5 1s a night side view thereof;
CPC .......... HOLF 27/04; HOIF 27/24; HOIF 27726; ey o 1o - front view thereot; and,
T




US D816,033 S
Page 2

(56) References Cited
U.S. PATENT DOCUMENTS

7,987,581 B2 8/2011 Silva

D649,115 S * 11/2011 Miura .......cooveeivininnnnn, D13/117
D665,740 S 8/2012 Yamada et al.

D669,031 S 10/2012 Wagatsuma et al.

2009/0144967 Al 6/2009 Hasu et al.

* cited by examiner



U.S. Patent

Apr. 24, 2018 Sheet 1 of 4

US D816,033 S

I'IF,-h---.--l-—l-.—..-.-l|-.-|-.-.i-|-..-—.-.—..—-..-.--.-n——n-l-l-l—.—l---..-—...-—...i-—.-.i.-—— e e e e —— —— -
AN ‘:\ % ¥
Ad N y b
A N \ kY
e u v Y b
P L' | b A
,F LY SN .
rd N, w ¥ A
137 Y 3y “
jr \\‘. . . x " .
y \ O A
¥ L} L 2 , E %
- an I " L %,
. LA T {.,_ "‘-..x g
7 v g d a., \
! :H"jl t N %,
# FAEINE ¢ ! . !
s o 1 Fi I
\ }f ”}j’h‘ Y p \._‘. \'\
P ey N . 7 \ \
"y * LR “ ' d A »
£ " A S J " 4 + ' ]
P4 N P I N 2 ’ % \
# “' ; " jJ; r ‘FE —-—-—-.- ———————— q“--'ﬁ-l--ﬂ"'ul-v-:"-"-'-'-! 1I ""
F e S ﬂf ol o M TR i WL wh e e e e ke e Ty BT e W ) \ \
s v, r L-'f "" J;- J‘J‘?"_}“ﬁ*ut‘nuhﬁnﬂ’-lhi‘fh_l_ﬂ?’f‘-‘*&j % %
: L T A W OLE Ta N e W S DL Meoh W WL G e whe wiBE he w . N
1" oy #; E £ ;"{‘i_é,;.; ,:}_"_,::ﬁﬂtu e W w, m v e bR G T ol e LR Ta TR wes ek ) v 5
i.'{‘ \ F -l"ff 4 ’/ jj:..‘,}_';Id_.ii..iu'_.‘*ihi.i'd-.-.ﬁl'll"ﬂ-‘ﬂ‘ll-'ﬁnl-"\-‘-'":'-.‘:“q-ﬁ"'r-hﬂsl v L)
P Y r .ﬂr S 4 o 2o '::h "'“"“'"“"..,_"':L“;;.“..-:f..“;;‘n L a-:-& b he
’ LY Y ! .I‘.j' _"'! 3 J""?"'":'{;}.",i p ,-:.'-:.---|.I.."n'.'H‘lﬂ*ﬂﬁﬁiﬂ“'ﬂl-ﬁ:ﬁ.i.ﬂ:\t“-'—h-ﬁ!' % b
F LI ) I'.! F r !;.':*f{"}{ﬁé ﬁ,f&;& f,r;n:--nmttt-ntuhu‘u‘ﬁ'ﬁ'?'?-":"““““i-_. h "‘1“
. Y . & .-* ; A e e S AR A M e e G WA e v WM Ty P WL A 4
JI 3 1“':,.: d 'rj ;' 1'!"' I % ":"?{' éjaﬁf&.ﬁ{fﬁih-ﬁ‘ﬂuﬁtﬂ.ihﬂ!Lﬂ-."ll"?':"l-'-'-'i"-j. L LY
’, Y ;8 P IR RO I s P P SRR SRR N . % b
. \ ’ f & &y = ".f-‘ # "-::' d’-" "-"I'J"'. P ﬁuuuni'ntuﬁ-i;l"ﬁﬂ'ﬂ-““-ﬁ L%
# oy ! X i 2 4*-,”:‘;##;_v;...;,.ge.pd-.dr.#fg_f'_._i__:"___.h__‘h*‘_ﬁi_._‘____‘“,‘.,.““*h:. \‘i. .
/ s N * d F; 7 ;fi?'-f..r -","': "';& & ¥ ?ﬁdéf‘?fﬁ-j#{ &.-:_ T T e VW R P, E e i 'H-—-l'ﬂ‘l'-"‘i--"'.*.—]‘- Y w
x g N A ¥ #f- 2 s _?‘p%‘:,,‘r,..}.;}.ﬁ.-ﬁ#.l ¥ "f'},.:; {r_-:_ﬁ‘__‘w‘“.ﬂuhhh““ﬁﬂ.‘hﬁ“ﬂﬂ
H / L 7y F LE ﬂ;#&ﬁﬁ’iﬁ“*}'}'{"#é#‘} f;...J'":...u-.mhﬁd_&'uuﬂnﬂri.:mwuﬁtﬁl % »
£ 1 £ 87 #F s r i i:‘-'ﬁ AT 2% "ﬁ'.-'#ﬁ ‘.‘5'{.'.'!‘:-.- I T R » p
25N 4 ’ R N R R R A Ll LD et as: > Y
N ' R A A R R RIS/ o A AN \
P )Y ’ I 2 } f'i,}ﬁgﬁﬁi'{r'{*fﬁ‘?}?f‘?‘,b"" AN o A ,
f : P lﬁ' ".:"___"'-5_-!'JI l'" 4 T e R o T T -w-_rﬂ-*- - W
""'i i L s 5 ‘I.!' . d J..-l" q?ﬁr.u#.ﬁc y-ﬁr :‘Fl"l‘i' f'f} b oG A& ¢ ':":' ';'r ‘:*r" dﬁf -&;fr 7, o *#‘.r ":'.‘ﬂ: ?11,&““.:-‘“@“‘#nh:u‘rn“““hﬁt?;:n‘u’:w‘w‘n - % %
¢ . SN I+ 7 f:}'.r" &_}&-##&fa*ﬁ,'ﬁ”?ﬁfﬁ iﬁ'ff:";:"’. . ¥ 'r.i'i:'..#:-r-:-.iumnm-ﬂmnn-t*tﬂﬂ-viﬁﬁﬂ;“* b e
\ AN ) By s s kA e  r v v e X 3
k ™ M L iy 7 Hr"ra"-':*{'-ﬁ"ﬁ""j' bbb R XSS -'r"'IIIJ-_,.f'..{,".',..-5-.-':-.-.'5..1.’:.":#um‘ﬁﬂ..k-h.ﬂ.ia‘#ﬁ-ﬂ"h'“‘i-! ) \
LY .?’-"' % 4 P.fi"" I‘.;J‘;ﬁ'{'-ﬁ-{‘ﬁ‘jﬁ*’?‘ﬁ'“}‘:‘ﬁ#’r .g-.;:'ilt ¢ 7 ""-l:;.f HF::-' .I""-l‘*-r"'---'ﬂ-.'h."ﬁ-:lll"ﬂ.."-.ﬁ'ﬁ.'-h.'i.uhl-'lzlﬂta'ﬁ.'.i.\:"l‘llfh'l}.'-;'-:l_ A &
i_._ r w LS 'j J t! i"‘?‘r# #ﬂ{'“ﬂ"*:"?dhérﬁ###f#fﬁ-’! I:ﬁ"'ﬁ"ﬁrlr-"j-"j-I':I__‘l.““““a‘q;“p‘““ﬂuhhﬂﬁﬂ L N
. . \ e b o J?&w,;.;..n;.-;p#df#dﬂ*fj-” . PRI ST JK- R P e i S S S, X \
L3 # ""'_:'.‘ N i # ,.!lﬁ'_‘f"*";*r;":' é-#‘} ,?.;ié-?ﬁ'f"{"é'.i#?f;; ' Cr ¥ .’}#‘;’&%":’ #.g‘::.u-u'h;hﬁ;it.ﬂnnmv.un.'ﬂ.u.vnh o m wd a1 b
t\ ; oy N7 i "J""{,ﬁ*}"gﬁ,{"y PPN %ﬁf{}-ﬁ- -:r,;-?i};‘z"” f‘f’;":}'ﬂ'f,;'.;,#.;-{’.p ’:“:f.—*h___F_‘__‘_‘_“_“t_““mh_&,**,.‘.ﬂ . .
i %3 jf 82090 2,5 0 ool ¥ 7 o £ G A T v o v v ey e W e e LR W R
* e l.‘rf;{_-ﬁ"{"’:"’?";'_':ﬁﬁ%#f ! -ﬁrlﬂ**':rii"":".";"'ﬁ':"r'r -{}Jﬁr:*':"f"‘f’*{'{"f'fr"_,. i ml e e R PROWE, BN e, 2m, . e B ML ML WA WL R w A ""_
' e A F WS ST Sl e K g A A PR R :
A s’ PN T IR R P P AP AP ! P A A A R I P s } Ny \
~ 4 RS PRFAF - I P PR T PP A I s ;
~ % EE DA I 25 JE o P b g b B A K e a A A N
F Db Lo B B R & L f;,;.apé'?‘:f‘:’.:‘."?‘- o N %
» ; N A e e e b R P &S YU KRR AN K b »
% £ N T A PP RN W N i PN -:!*f*-.'.'-'-'f-'"f“ﬁ‘-f"", ISR 1 LY *
N 7 R R R R I PP W RPAPUPAPAF A R SR L N \
- T I .4’#':""'?’:' MR WY R I - &aﬁr-&'."f‘?"} .-"'#JF'#" k.
§ % Wi R NS Y "
Ty e AP PN A SR I AR L N \
Sy i PPN S I I I £ N A % 4 A
,‘iﬁ-drs?f.ff.f&_,-_ﬁ_,},i, f#'{ffff?}'}.{..ﬁf}-&#’}&-ir-jk Yo PR AN
SRR NP IS R RN R NPATT NN N AN PN h
J'.’:'{"f""ﬁ‘## Ag ' J'"‘:""rl’f’:'{' . ..;-f:rf:'d"ﬁ'{:"f* ."q‘I"\ 7 Y ¥ A
A & p FS . a2on &4 & o c £ LY hY
1{_{#&{? "ff-ﬁ*ﬁ;} :: / ,‘ﬁf{e;& 'J#ff .'f",f’f,;, ,-.."".{‘r'.p#;:w "wrj ‘;1 RS P ' vy N,
IR N FEL R, ﬂ,;,.,;,‘.;;..g,f.é-' T T LY s
IS ;’"{"*#-?#{.-}ffj#f&.ﬁl}"d""':""':'.l' "'*,‘i N * wox \
R R TR K EAR PPN "»H “T Ty v, Y \
Ky PSS A S I R R PPN W . i) +
PPN PR WA R I - A 3y 1 1 1 t.
W b bl YA : oo Boul R , : H
-~ . - - 3 £ -
" b """,""5,#; %ﬁ%ﬂ%é’f#%%' AP ‘," "‘*:\ J"' ra f‘f.rf f;
OO E R AN IIIIPN ’ \A ;! ¢ s
d{'&'}#{i&&f?ﬁﬂ?ﬁ X 2 ’ 'f'“-;-‘jr ? :ri:jrj !j 3:.‘ Ao ¥ ..i'-1IIIL
e e B N FF A ; T e ¥ ;o /
P R AP Ao o S T A £ o,
'-J'#fﬂ%{‘é’.#’{_f,#.{.ﬁgf NI s & £ P
o ﬁf&':};:’#{;}'?&{?{r:’g PR ?,:.;f J’f ¢ "‘;;;; ,,rj
[ ] - .. ] ; -
AN M B s ’
N ey e 0 it . !
uﬁeﬁ'&- >y rd ¥ Yy }’.-j.f ;
w A A £ 4 \ .5 ;
L b s ir at fa
R ﬁ" FiF \ fi;".r ;J’
4 % 1% X s . P
. e ‘AN » r ¥ /
’ ;"'f £oah » JIII /
: \ s 7 y
;oo Sy » ’ :
r 3 4. ; LI r # 4 4
r Y F "ri" LI r £ 7 o
; N 2.0 NN 4 7 #
.Itj \ LY > & ."'r rJ
Py v f
, 5 PR i
i* F s L F
H .F'., . yr F ’
E p Fary F
k
P | ¥ 2T
\ i F
\ t 4 b fo 4 /
" #
., LY Frp 5 4
‘ _,':‘ p emm mme bl wule el el By e omm mils mmm demm sk imm cask mem mms . sle ik e mrm mhoc e cwes mm "__J "f .’
;o s 7 y
% o, 2 r
A £y g ’
. LA r 7 ¥
» by ¢ f v
! 4 2 A7 /
“ S x A ¥



US D816,033 S

Sheet 2 of 4

Apr. 24, 2018

U.S. Patent

o

?i—rﬂm““un“-fuu.ﬂ-ﬁﬂ-ﬁ-ﬁ-—u—
el

’

"

_ 1
.T.._.-l.l.l..l.._.l._.l,___l_.;l..llll...#_.l FY
' ¥

.......l..-......r...l..-.r...hrl.....i...“.

r
.|.-..-l-..-1il.lt!..l..ll.._.l_-.-l__..ll.._fllull..ln.ll..ll-l-.-..-___.ll..lu..-_l-._ll.-__...ll.._,..l.r._.lrLI..._...I_-_r-l.l_..lr....lr...l...-.li.l..-.._.l1..l..ll...ll..!..lll.l-...l..ll_..ll.illll_..ll..l_.u‘___l._ .r].__lr.‘ul.u_

’

t

Nl Mg Sy iy g el g gk

- -l

| = Lo .
o E L
L gl . o=

--Huh-.-__fh.hﬂ.-‘.“#“ﬂ#
1—-"-1-- e ma dkm fc vmk R M ER S N e ke

1

-
1

1
“'l
L.

. i .

- L Ak
4__ e - R
" ¥

) ) ) ’ - - - . . . . . . . ] ..”...
s . =i -4 ) O . . H . . o )
n__. L - tll#'.l.l.lllfll.'-lll.._lr.:‘l.rli!..lnblltl
. . . PR . E - [ ;.!l{'l.'ili!‘i
‘lﬁnﬂ'f.i.l’llitltfhillﬂiﬂflﬂ"l__lll...:__.l.. b2 . MMy . : ;
.‘t.l.- iam b Aw PR e b - p = ek W l.v ' = - ™ ) .
. - . ... Lk A W =, oS BgE Ega g e ra——— W N W LT .I-r.-ll I-_-I-l..._-_.ll. -_l..ll_-..l'.-.-.ll.lll.-.l..lr.t_l__l.ll_.
i .II.. -~ . g . B ik iy PN B gk gt Fay e AL TwE e .

i a a 5 : [ Wy el Al P e e e el el e P it
r .

gy e T I O L L T T, Ty iy
T M - WL T o W M L B, T gy N g e e M Bt B L oy g g g e B e I

L
- . . - CT— ‘. i By g R e i P W .l._...._l......_l.l.-l..ll..._.l__ i ._ll.I-_i.-_.-_.-...‘...l. .._.._._.l-__...._._-.._..l_...__..l.l__-- -.:...Ill.-r-lll.-_:.f.rr .l# Ao i
bk W BN P s R AR B G0 I FE T
. I.I.I..'ullull...l.l -

ek TEE S e mm o mlllk Sl WS WS

- - - @
.r..._-l-.-i.ll..d._...l .._._-_|--__..-_..-.....__.l..l-.-.-.-._.__..lu...__.sr ._.l..._..ll__.-h.._..l..-...u_l.l..l.l..ll..l.!...-l i B .

PR

.
£
. . . . . - . o Pl P g e

h.uiillfl..l.\hﬂlili!lii;ili.ui.f!“!l.'rht s e e e Ifaii.flt.l-'{qlui.tllu.di{-l.lnilu{- e ...__-..lrll.l.l_-.qll.u-..r.l.w.lwll.rill._...lnl.i_-_ﬂ.l.t..l-l.ulll-.lnlln..l..ltrl.l.l_l.ll_..ilillnvl-..il..l.r”.lu
4 A T N R TR L e W Mo M. Mgy Wy e Aoy S g .u._._.l!.....w_l_.._....f_._...-l._.-.._-Il-.._l.l.|.”....-_I4._...I....-i...._..t.-._...-.___._..[:filll.nlul.lllllllml.-ll:r._ll-.ll{lnfu.tr.!-l..i

L R N L i el Nl Wl My e - " R R et g mp iy g W Sy mea N oyl e e
- .
N . mel, b dr e B N T LU T e T D A ey a : ,
hn"rlr!lrlrtnlrl"!ill.l1lh:ﬂtltlu |.-|I|Iull||ll...ll-|l.!-lll.|ll.l.l-'!l.tu.l.!l.—.rll.r ‘}}}‘.{l{‘l}li‘!‘
..-I_i.._-_-....-_.-_..:.-l...-t._-t..l._._.l...-.lllillq.lil.al;!..l.lbrlfil-..l-lt..ull?{. tl...l-_-l-l_..ll.__l-l..._-_l..._-_r _-._-..I.-_..II_...J

Wl W i ml N BF B0 R - A Sy wr myp tmk ol ..‘.

.FJ . - e w e fll:!!-.l-.lu.!l.li;lrl-.-ll.lll.l_.l.l.lrlulpl_.u.

£ . o . R e — e e g e UL W N ey e L
l-...lll.:...t.r..}.-..I.__.T-.I...__tl.pl_".-l.._-1.1_...-!-1.!.Jd-l..lninj.l..lnlulﬂli._.rlﬂlluljrhl.fil.l.l-.I.T-I..I...._IlHJI._.l..:iu-...I___ll_l..-l_..-.lal....-.I-.-....-......t....dl.......h
=l

.....l-.l....l.l.ll-r-l.'-l.llilti:l-liiii-l e e e e e i e Tl i o o Wiy My W ol
. e e . . . . . . . h L
f 411!!1...-...r1l.l._1.ll_.1:...|.l.,..__.l.lp.ll._.l.l __J..lrlft.ilt_llllll.llrnl.llul.tllnlln.l._lﬂillli llllll i i iy M -l oy Y Nuir iy 0

S e . P l--llt.lu.-illl-qi..l!l?l-l._f-.lllll.l..llﬁ
- = g
iy .

#

¥

il

e e I e s e e .
— . wmb g e oy vppk oipl - M AT EEE ey wiew AT TR
~ ’iﬁﬂrﬁlﬁi‘l“f&l‘llﬂlnﬂllﬂiﬂllﬁl T e T T T i e T T Bl o S Wl W S gy

i a ARE B ERE oy ik sEk RERE g MR lge dgf Sy G- e hell Sl e - T il gy B . M fo- o gl wis B dmh Sl S iy L Gl o .}- T i e . PR R
1 -

: i Mh....ﬂ
! - {HH..,.....H.E. - _,.....
%

L

v
)

1
3

[ T T A T T TR T e

.-_l-._l...-. lll..-ll.

bk ek bl el bl bl Bkl bk
W SN A el Ll bl Wl ek e

&
Fe s

: /

i el bk S oy e pl, Bl Sk
ar
-

[}
i
i
h-.-'

: iy )

T R TR W O W R OB ey o am o B AR A LN B A A W B e am mam o] P P SR hgh Mg iy gL WP o e mt al Te Rer mrl ar am wm mr e e e mm o TR VR T e WP WA O e m om P

»,

l+_.l_l..._l_.__l..l...._r|i.l...l.__......l..#-_

L

L]

LI

- aa b I B N R R

.,

r
a
=

Pl s wi det ok vt wrk e e et ol vl bl omtm s b wlm —dm vhik S M B T Wk Sl Yah e ek B omet e cief ke ol mme o mm —mm e e o mer e ok o mrer o wer vt dee EE FEE CEE EEE B R C M CEEE EME BN SmE B EEE MEE CTEE N BN BT S EE S ErEr ENR S M CEE S BN B EE B CEEE N BN ESE mp EpE  fEm aEE Erwg gE Emy . Em CEE gy

Ll |

n
{
{
!
!
I
i
i
{
!
!
)
i
!
!
_
I
1
i
{
i
!
I
!
i
i
1
1
i
i
i
{
{
!
)
i
i
{
i
!
!
1
i
{
!
]
1
1
i
i
1
]
)
{
§
1
!
!
H
i
i
S
|
|
|
i
f
¢
!
!
1
1
i
{
f
$
i
¥
¥
1
£
¢
]
3
t
i
t
f
?
3
i
t
i
!
'
B
¥
t
o

SRR R

o
-

T gk



U.S. Patent Apr. 24, 2018 Sheet 3 of 4 US D816,033 S

.--""‘"-'q.-..-.-p..--..- JoA A EA SR B R RL A W e AR R Ay -_-t'-:--:-"r"""‘r*"!"'"""-'-"-"d#*#p*# Y

-
PSS NIy TR TR A

A e T A R W R T R R AL W A A

_rl.--.l-.n-.n-.-..-.'\-__--.l-‘.-...-.'\-.l.-.u-.um-_-..-...u...l.uqﬂ*-—.n,—“*ﬁ."-‘h-.—“*.ﬁqrq_‘.’:

ST ORTRT ME Y ST W N BN R CTE TR T T NE OEW W BN AR R O M R B BAT nlr R vl WA Gk Sl s s ni e v ok e e s e e
‘ll‘ll‘hl‘!-ﬁ-'-'-ﬂﬂ-'l-l‘:'l-l‘-tﬁHh'*ﬁlﬁﬂﬂihwwﬂﬁ—wﬁnﬁ#ru--h-i-u-u-—-i-ﬁ---hi-t
‘--_—_—__--—_ii_-_--_—-.—_---ll-_-n-m--‘_nﬂ“hu-“ﬂﬂu

p )
1 !
1 i
} !
¥ !
)] ¥
1 ]
1 [
1 1
¥, 4
1 !
» L
3 ]
i i
h i
4 i
i H
} !
3 !
3 ]
1 ]
i i
£ 1
i !
4 {
i ¢
} }
1 )
{ |
{ {
{ {
i [}
| !
¥ }
] ¥
{ ]
{ {
{ {
| i
} !
¥ 3
1 ]
i i
! {
{ i
! !

P i e i el e W b e e e e i e et e e ke ety . g — PP R e T R N MYR Y TR MW TER MR TR N M W ERr N MR WL N MR ML W M A S R AR R TR SR A e e d ol vy
1 ¥
i 4
3 b
4 B!
i 4
¥ )
i g
i 1
i 4
¢ L
i 4
o dnf e nbiporpiaheGodrpiifiruigedufotiofodniogaggfoloiahaisgisgigedagnfofioiuhggggigiofntloeh gl gl nginnsint oty
I ' G » 5

penwsisansysand ! 1 tefadenpbalns sy
§ ] R ! L }
E t ] i iq ;
3 t J I 1 '
¥ ! : i X i
¢ ' f I 1 t
. I ) 1 i .
] [ } 1 i ‘
i | ' 1 1 ¢
E | t 1 i i
b | 1 1 1 ,
I | i -1 ¥ ¢
i ! ¥ 4 i {
i i ¥ ¥ 1 i
3 | 3 ) 1 i
E i 3 1 ¥ | ]
B i ' ! i ]
I i E f 3 }
) i i 4 ¥ }
3 i 3 1 1 L]
§ | k 3 i {
3 i 3 3 f i
¥ i F 3 1 1
1 i k 1 i 3
¢ ! L 1 J )
] ) E 1 } 3
' ! ] t i ’
X ] I 4 L {
i i 3 ¥ 1 i
i i 3 3 | i
3 ] 3 3 i H
[ i X 4 i 3
i | L y | i 1
' ! k. 1 i '
) ! 3 4 } i
i ! b + ' {
i 1 k ¥ | ‘
i i 4 3 | |
i i i b | }
I R N W O JT TN R | T e A o v M b e ke i gk e e g ol g 1
J }
¥—"-qqﬂw#*-‘-_#-'ﬁ-l—q“““**”“ﬂ'“““""-ﬂ--““---“_-_i‘---_-------__---_! -—--—-----MJ
rJh-.-l-- ﬁﬁﬁﬁﬁﬁﬁ Rt Rt wibs ik e mie m s b dwrd S rw rw oew omt wrh e e A Cr st owm owe m we b, e e fm rm oam w e omh ome e B . e R T R T iﬂﬂ.f-ﬂ“—‘m-‘
i i
i f
i i
i i
t "
; }
I '
; .
4 '
! '
: '
e oy e e e e e e e e g W e e e A A R WE W A S R e AME R R R AR WW MR e o A A ER WR A P e S R wm ek s R W W W AN sl b e e e A e



U.S. Patent Apr. 24, 2018 Sheet 4 of 4 US D816,033 S

-

%— T T o ) ,_:" o _ I S rt".t'.r.r&-r_—ir-_r-—r‘_ﬂ.-:-mm‘h:- .
2: Ht“"""‘*-. Sk .3
i'i: ] ‘;3 ! f.:
i L) !,
h_ | 3 } I:
X. b d P

B R T e T e T T e N “-"‘.*\.*\‘\'ﬂ."\."\."t‘l‘t‘n‘u‘i'ﬂ.ﬁ*ﬂ*ﬁﬂ{
2: Hl.”ﬁﬂ'ﬂ.qﬂ*{‘i'-{'ﬂs‘};|_:‘:IT'}‘_\y‘m;:;ti‘.; L R L L I{I!I’}EJH :
y O A A < S W ol o O O A S A A r*l*t.'_ii-;'ﬁﬂr'r'n.‘;tt‘ Rt

I TR M R N S o A S M S S L Ll W A L AR dd it de
H' } § I L] i'l Ei' *t {I‘ t! :! }l "l il il '1 -i! !! ﬂ ii i'i. ii'. ﬂ tf 1 1 |'! -‘1 1' ﬂ 1-' _j_E !i |i 1‘ ii :} Il- Il_ I'l' 11 ‘1- ‘1- ﬂ' ﬁ I i
x b gl i (ol _II' # T‘ L II ﬂ I'I Py ‘l !! li If 1) II‘ # i ﬁ iI Il }} -I'l ii' ( l‘l I:l F! ll l} ot o 'E{ i‘I ﬂ' I'l } 1
i) L e Bt A S PR R e T T T B IR T A R, Y O T i B e I B B T I T R PO R I
: $ 4! i A S R S G S S S O SO W S A S W vy D EE S EEEE B L T
i' T { I 4 !_T |=T -'! ]'I J‘l ﬂ {I {T ;l !1 ,,1 -;i ﬁ 11 il f' IT- 1": -*"l- } i o ll‘ ]-I 11 -;l ﬂ il ] l-! l!- 1'! fl 'ii il-' *I .t" Il‘ 11- 51 3 |
¥ " : i } it gt it Ii ;I I'} il gt ‘f i‘ ﬁ 11 g gl i{ [ 1 Il‘ PL i“l 4} .Il I] :] /! I[: it i‘! i{ il' ﬂ 'J' Hoal g 1
' TR W A A L PR g @ gt gh i gt bbb g
y Pyl gt g g gt g Ty L I L L LA LIRS L B S B I B U L B
u por SR g Ut gy L L R L B L S LI L S
¥ 1:| Gt gl g p g g g T b g 8 BT by I I L L O I L LI U L s S LRI S
:: g Plbab g bbbt b gty brd g b gt it Bt dtdgly ! -
N P I R I N N I U Tt g g gt g gt gl g g g _
N I LR O L L U (N LA L L L S PEE @ gb gt gb qbgd 8 38 gt gt gt b gh g il !
y YR R AR A T L L M L L R R T .. ;
X po! TRt gk gt MR R A N U S T
‘: ' § I £ ﬂ EI jl' ot {' ,ﬁ 1! It I," y gF i: I! II ]5‘ i I £l {i {! I'I y 3 'li i-l l! t! I!- ]1 11 l'l i ,!'l’ If ,t!' 1-1- l! } I 5
:: Cof PP d gt g gty L I L L L L U A AR U S
. PO T S A Sl AL L I Sl A S L A i L L U X R L S LR LR U S {
I r b ; gi ri_ t; i; E; I; J'; Ji !; 1; l; ii ii i; J; Ii II tlr f; 3 ﬁ; b; r; r; rt -ii :i .1; |‘; l; l;_ i; i.‘i I; Ei 1;[ 1; '1 _r; 'i | ! ;I

- ! i 1AL LU LA L R L A LI L L L U

X Byl b AR D R ER) WMEa R ga gy /
y AN I I N U R W b b g g Y gt gy s
. LRt gy i g g gt ity R UL N I A R .
. R L LU L L S Wt bbb b g gf b g Il g gt by
¥ A N L R R I UL IR RN i et app g i dpp g ] ;
& by I i il ll‘ il .{,1_' 1._1 T-! ﬂ |.i il 'I il .If II !i Ii i-I II ;} _!! 1 y 3 ﬂ -ﬂ 1-’ l: .;I !'- .ﬂ .‘t Ii-' l:‘ i? !; I* E* f{ ‘it ;i' ]l: il } ‘ i'
:z gyt 3 'I: 3* Bt gl gl b @ b @ f (3 )by LML R L L\ :" g ddddddy 3
- 1 RRCIRC T I I BT e N T T T R T O IR AN T 2 e S, T O Py
. *2%355%%ﬂ955§5#ﬁﬁb5555ﬁ¢ """" '*%ﬁ?ﬂﬂh?ﬁshﬁﬁbﬁgg-ﬂiﬁﬂﬁ ' /
: if LR PL N WL S T T I Y R I I L P ) I P L L AT A 'uJ'_p-’t*;‘l-';1‘;‘;1;1_;‘_;I\Jlf;'f;lglgi,r},r!_ﬂ#ﬂ:#l;{ u 5
:- ) 1 ]
' } 1 }
':3-- nnnnn SAEE R R P m mpm imu agy da pAm mam m . dmrmm omm she mas smk mm s e umm mhe male seha e -w-l--l-l--l-u-unl-l-ﬂ-l----—---—-i-'-lnwv-H-----ﬂ--uH--ﬂ--m-w--n-u---a-hu-'r-n-d------Eq-1-'--u-hr--.-hd-c-l--l-i-ntﬂl-—mmﬁl-ﬂﬁwhm#ﬁf--ﬁ-&n—.n!_mqﬂa.—rﬂ1
) ¥
] ¥
§ ¥
i 3
: ¥
! 4
3 1
f |
L {
] |
¥ '
+ -4

:
A

- 3
g T e T T A S e A O b ko L
Rodoag o o fe el agm h:“"-..__ | r###n##i‘-rm##.ﬂ*mﬂ.ﬂ.mi
L} ""I-Ii-i,._“_"*.:-‘n.‘.{. . ,r =
% - \h" .j
% b 1‘n ¢
¥ 3 ; kg3 /
N 1t} )y ¥
M {1:' {fu :;
_ £y i
; S :
- T ! o & O 0y it A :
:- ::'}-qh'iﬁi*t-}!héhhhl'l;'bliltﬁi} Pty 13:}'4‘1‘-1'-1"1‘1"}:‘“"-'f-'!'*l‘:‘l";'}*ﬁ.:'"h: ¢
3 S R R M A A o s a* :* g b g L H g gy &t t' A i g ddd sty }
X (ot gt g {: A R HE A B A o L L O L L U L A L LR S ¥
I B e T I R IR R T I I B IR R I B R TR TN Y
* i N S L L L L L LA L L L A L IR LR L , Podgb b g Tt d g ppddy ¥
i: 3§ N ¢! .;I 11 I'ﬂ }‘r }i LI [l il Il' i‘ ]I o ‘El 4.-{ H } i { 4 ii ﬂ 'Il ll' I] 'I". 1 'f i ﬂ .l-f |=T- I'l' Y Jd 4 ﬁ {i 3 i 3
't: 1 ¢ roi ii' *T {I‘ 11 I'! 1!- }‘ ii t'i {l .,Il 1! i'l I'l Ii I* l, {! '_T } 'I ¥l *i *I tl ;I' II ll 'I.i l‘ li I:“ If _l’- U i‘ 1‘! ﬂ ﬂ ﬂ il f i ¢
4 R A o S L ol (O M M A gt it ddggpptfdddadye ¢
F. Py . S A ; 1
X R L A L L R L LR L O S LA I L L UL ALY LS L LT LA N L LS LU I S §
X b g ddddpdddddddatde Geidnagdaddedginddddddr oy }
3 R L AR LI ol A R S GO Ll T M ol ol L S S L L L L L L S L o o R ¥
) IR L L S M U L L L A S o L U BN AU L L R S0 R o A S |
X L I U L L L L SR L LU A L L L L L L L A R L Ay g ¢
: R L S E R LR TR R R R R RS ST :
. L3 B b Fol ol [ A . VL W L | J LA T S L S A L LA LA S ¥
: i : .4 :T :‘ ‘:‘ LTLa :* :‘ :f UL :’ :f :* :" ity :i " ;* ;' bbb :‘ :’-' :" T L -:* g gyl : y
v L R U R L L L L L A ol U S T B L B B U P S O I P R %
M I U I B B LI BPUI P I SR L L R L L B L L L L B L L LI A S '
| PR Tt s e T S T e TR T T T Y ' ) Bt s TR L T T TR B Tt R T T T R R T T s T S IS ¢
A 1) ST L M S L S A il ol ML LI A LA L P L L L L L L g LN L L L L L I S
X O L A O O L L L I L L I L L R L L L LI L L L G AR LN (LA I S *
X N B I I B I I U L R L R L LI N I R O L B L LR L B G 2
¥ N G B L R R U L gladdatgb g tdad gt dddy X
¥ 1 ¢ ¥ I‘_" t{ 1‘ il 1.1 ﬂ' _,! ,l ‘l ll 'il :Il 1] l] I‘ !i il {I tI } I 3 _ﬂ ‘._l [f 1[ ll' ll 1'! li I* 'I il' lf IEI 1.’!‘ ]'l_' ﬂ *_l i.{ .{| { 3 |1
: R RN L T EORF T S e’ T T S e T e I S ¢ T e [ ¥
4 11 SR A L SO LA O L O LB L L L AN L L A LI L L L S Wl L A A S S S S L L L S
4 R AL I L AL A B L I B B R Y P B L I L L A L U L L LRI L A L U L L S R ¢
X (yr 4 ﬁ l} !1' i’r l' ll ‘l -;l ﬂ l. .]. ‘ll !'l Ii I.t ;I- 11 ﬂ o L i { I!' 1’ l_l .i'..; II_ ’l i-! II .1‘ ﬁ '} ﬂ I."_ 1_! 'I! 1]' ﬂ ﬁ .l'l N q '
M N LU B U U LI L LR L U L R LI M L O R U L I U AN I
3 R R L L R LA LI LF L L LA O (L M U L L U L S UL A L }
" ll(-J#ri#ﬂ:‘ﬂ:-‘r'#t'{'i":’ﬂr‘#-ﬂ-ﬂtlr'—-‘-'—-‘-'—*—j'ﬂ't'-tt:-':-'ﬂ#ﬁi*l*-tfﬂ'#r‘ﬁﬂﬂ-i'!ﬂrd ¥
_ AEREL ST BT I B LT T Y S J B e Y Y L LTI I Y B IR Y I B Y L S, S BT i ;
1 i ¢ 4 3 W AL | L L vy u O S W S MR A A M M - N
x 3 nuwyhhhhhmhhhhﬂ-hh‘u‘uhh T TR e e B T U T TR R T T Tl T T T I y "
T 3 3 ¢
f } 4 {
"-..- nnnnnnn B A ) -——-.-q--":.--.-m--l---t-—-rﬁh----n-ﬂ---u-——d-u-—-n---i nnnnnnn AW e e a LW M S SR TR AN T EE MER I AR ER T TR W -Il-—r-rnli-l-llh--i-ll-—!i-!-llll--llll-l-l-'l'-lllrl-lril--i—-I-I-I-d—-hhd-bl-ll-l--l-h-l-lvulhl-b-hl-il--h--l‘—ldd-'F
Bl el il I B I T il e B A e i e B B A el e e i Il e e e Bl el e i S e e i e Bl i e R e e B e e B el Pl e
1 }
1 }
I }
I |
I |
T i
I !
£ i
: {
3 !
3 !
. -+



	Claims
	Front Page
	Specification
	Drawings

