USO0D771627S

a2y United States Design Patent (o) Patent No.: US D771,627 S

Ko 45) Date of Patent: «+ Nov. 15, 2016
(54) HEAD MOUNTED DISPLAY D750,074 S *  2/2016 COZ ..vveiviiiiiiiiiiinn D14/372
D751,072 S *  3/2016 Lyons .................. D14/372
(71) Applicant: AmTRAN TECHNOLOGY CO., D752,680 5 % 32016 Kim .o D14/372
LD, New Taine: (TW D753,111 S *  4/2016 Fei woovrovvceereeeeeeeennn. D14/372
., New Taiper (1W) D753,112 S *  4/2016 Fei wooovvvoeeeeeeeeeenen.. D14/372
| o D753,113 S * 42016 Fei woooeveveeereerreerenne. D14/372
(72) Inventor: Hui-An Ko, New Taipe1 (TW) D755,789 S *  5/2016 Lyons ....cccccoceeveenen.. D14/372
D758,367 S * 6/2016 Natsume ................... D14/372
(73) Assignee: AMTRAN TECHNOLOGY CO., D759.654 8 % 62016 Sullivad .. DI4/372
TP ] : 1 ellweger .................... ]
LID. New laiper (I'W) D761,259 S *  7/2016 Tada .....ccocovvrevrcirrrnn.. D14/372
(**)  Term: 15 Years * cited by examiner
(21) Appl. No.: 29/549,934 Primary Examiner — Austin Murphy
_ (74) Attorney, Agent, or Firm — Muncy, Geissler, Olds &
(22) Filed: Dec. 29, 2015 [owe, P.C.
(51) LOC (10) CLl. ..., 14-02
(52) U.S. CL (57) CLAIM

The ornamental design for a “head mounted display,” as

USPC e, D14/372 .
_ _ _ shown and described.
(58) Field of Classification Search
USPC ... D14/372, 496, 432, 371, 125, 126, 129, DESCRIPTION

D14/299; D16/300-342; 351/138, 153, 144;
345/7-9, 903; 455/344; 348/115, 33, FIG. 1 1s a top front rnight perspective view of a head
348/121, 739 mounted display showing our new design;
CPC ............ G02B 27/017;, GO2B 27/0138; G02B IG. 2 1s top rear lelt perspective view thereof;
277/0161; GO2B 27/0181; GO02B 27/0183; 3 1s bottom rear left perspective view thereof;
G02B 27/0189 4 1s a front view thereof;

See application file for complete search history. 5 1s a rear view thereof;
6 15 a left side elevational view thereof;
7 1s a night side elevational view thereof;
8 1s a top view thereol; and,
IG. 9 1s a bottom view thereof.
he dashed lines 1n the figures depict portions of the head

=

(56) References Cited
U.S. PATENT DOCUMENTS

o000

D738,374 S 9/2015 Luckey .....ccooovvvivinnnnnn, D14/372
d display that 1 rt of the claimed des:
3k mounte 15pld dl 101111 1NO pdart o C Clalinc CS1L11.
D739,855 S 9/2015 Bosveld ...........ooonill, D14/372 P P &
D741,327 S 10/2015 Reznik ......ccoovvviiviininn. D14/372
D749,580 S * 2/2016 Ki D14/372 ] ]
y N UL U S VI BT R BN R R N R N N RN N NN R A I R R N R N L
, im .
-
- e
-
- N, L
Y, - _
J.-'r -~ _r-'. - e -
s N
- " - h-"-.. v
':_,-" o 5 oy
—_ ']
] o - '{"-\. T I‘l .
e 1: §
. F _,..-‘ l.i:".". Y
r lj o FI - LA r;r-«f_-:- = ':-"
L -— o - o .::_.. ;
e ) - F v
A £ L N ..
jrf a o ~ _I_:-.l"‘I H.,"'l_:"ﬁ. = .III
S »* 4 . 1
it _..--""'.Ir e P S T A
: * i’ R . A - . S LR
-5 Y - et A ’ ™ 2 s .
— ""'v._-h ey -ll"- I‘."': ‘ ..-:'.- = I‘ e - -._\‘- - -~ :'J ;4
;Tf‘.kx ;__':’ S L TL_.. - i ""a.'\:'__.,
-~ . - - o ..|I'I .-i‘.. -
.-i'""'f"'_:; R ' g d 4 -"'ﬁ '{. - 'll K
A £ d |
!!,..-"._-'_f.- "H_ # - y Y :. , .
- : ‘.nl'.. II . §
-'_I,.-:"':-"":- .:""-. : 4 - s
-*i_'_..-:,.-' -~ LT N - . -
e r'-":r-"-' e - ‘t‘;\__j’ d d u s ™ - ."':.- - ~
g T - ., . -
__'\." _.' = 1 = [ .
";:.."_"/; _.-"" l.l S .{l- F -, e
PP o A ’
LY 1
d 1 ’ L -_..l LA | !
{: :: f ; “ .Jl't-:r ? . ¥ )
||| a1 II [ ....-" = - n:,-.'?x ' — - - __L“_—_—u.__ 'i'
r1:: L] N M 1 - lrl
AN :-f s Tl — - A
r."--.'. AR '."'q. r A l"‘-,u-""'. - y
DR 4 X Sy
. L \'-‘ “"l. J - T d .
1'\-..!. e "q_\_ .t: "' " - -::' ’
rq'. vy _.-\.". \"\\. " ' '\'-\.‘-\-l -r-‘"-"'"“' - ; — .-‘fl —_——
', e s y - ; -
1 ":"‘| .":‘“‘:"\..'\':\:1“'- T \‘-..,:H.‘#‘ i --"'-,ﬁ “t- oo -—— . _-{
- . 1 L] e Tk om - —_
D RN el TR LT e ~
B -t . - . . —_
“‘&“‘..:";‘\ "‘1,_\_ . ' - _‘;- ! -:E'-\':_t_ 1“1'-._
R p o PR T S
SR e e e
e N ..‘:. - ".\-"-\.
H“:Ei ‘H"‘\.&h -\.-\-::.." " - e, ""\-.r:-an.: - ______'-_;bu o .||
- el -L""\-\.._ - . .--_‘-"rf |
N \':““x s :“&:":__::\‘:::\::_“ -, _.:_,.,-"_": .-'_'.-"-”‘r |
- " '\.‘_ ol '--..,""-. - L Lt _..-""_,.-""' L]
MH - 2T = . -‘_,-J__.-""_Jl’_nl’r"- H
. ST T
T, NIRRT e P l
"‘k.:h “"-\,H"H.“"T:__ :: o _h_'“ —_ T o - e _._,-_"‘____-’:- '-_‘_":'""_ " __,""" 1
L T - - L P il - '
o . "'._\1--.__‘:. ________ -: . —— o o L --'__;.‘__.-"..’.r' J_.-"' .
T, Ta - — Rt W - - e T - e .
v e . o, - _ T ] - - T
s ey " T - _:-. _|_\‘_-.__ —\—__ - --:__ ..-_ e .r:‘_ e - - -
e e e TR ST e '
. - ) - T T T T iy e “_.ﬂ"- -’J - 1
U T T el !
- - = = — - e
| - :::—-.h - _" - — —— - - -.--: - ]
T —— - t
- — ’
]
'lll
.'I_
',
!I'-{"'-
'\":'.-\. .
" -~
-~ f
R
% T
“‘\."«.H "“‘x - =~
. - s
h:\.h:\"“-\_m - ."..I f__
T, - P ;.-’
"‘C‘_}_':-\,__ .. E'-.. - - ~ P __'_.;-"'# ."'T_.-';.r
D e . I
T ""\._ “"m, 1"-‘_\_‘ - _— e __.-"'r .-'"r':-'
- T — -~ Tt
xﬁh‘:"ﬂhh . " -~ —_ R 'T"'.:-'
Tl Tw o T e - - f.-'"ff"'f
Nl T
Tt
T _— T = -
~—— T
iy -_'-—.—..-_-..— -



P

T~

2 .

6 ) § .,..,,,
y—
7 , ,. L
2
-

.l...-.J.
oy
]
1_
;
I
4
- 1;
P j
.q.-.... oA !
o o |
o . _.
s A _L
s .q..1 .
.M R L ﬂ
! . .,
...__. _‘ _..-..._. .1
| 4 ._
r ‘h ..
: ! L_
h 11
! v u
| 1
_1 _“._ i
! 4__
f .__ i "_
0 ' A _
Fa , —_
_“. \ﬂ. W ‘
1 VoA I __.__._ .
L] . _
Voo __ e
L ' ! " l . —— T TR e
) L . ..u_; .__ .ﬂ\u_, W ..r..r.ru
! oy Vs i LT S
'_ . ..r. a....... ] i .f/.-.t..//aﬂ!.r.r a..;. - rur..lu
e ___. __.. \ .....,...,... u_. %g “....... .......r ._,.... .r.-r.....-.,-.
ﬂ ' ' 1 ' ; [ Y Y - .-..r....-.r
Y __.. .... ....,.” ._J ._.....—_../l.rfjlf.. ..... ....F_-..- ..r!_.,.... ._.rrr_-f. .-.,rl.rr...
1 I ' .,_.._...._ . . ......._......ff B . . I/r .f.f
. _.._ ¥ ' __ - 1 . ......!.... - k " " . .rl.ll o
ﬁD . ! L . \x 4o ) f... N . f '\
L1 b . ! .___..__ m .,........a_ _.....r ......._. " \ / lfi........../...r....
% ...... ! __.__._ _..........._,_.p " _.,..r_..-.. ~, ~, S .
N ' AN RRONELANY T
W A NN SN N
N : 4 . ) ,,,,.., RN . wONOOY
N AN RN NI
. ._...._ . ‘-\\ r f - R Ly ...”__..... ..._.. " ___.. _...._ y _._._...... ,...1....,....
...;_ . ...n ] -1_ ..._...-.. “ ..'...._ y :.._ X :.__ .:r.._.' . . "
PULT SN ARARTRRY NN N N
,_,p... \ . | L‘_._ ,.r_....r.r .h____ __..J ._..., J.“,._.._.. Y Y J_._“.._. .,.._.. v .....,..._ N
h ] ] 3 : A
.._,.ﬂ H " ..__._.. .... ......_ . ] .
L 1 ,,,. DAL LAY NN ..,,,.,,,
N _...1 x__. ...___ Vi b ____, Yook _r.._ Y \ ' ....___..
..,f._ -h h“% ' .,_.; _"r_._. r_. ___ '_;__ .___ _.r._ ._.. _..___F .___
A "u N oL VY \ . _ _____.._
. R 1 _____ wib o S S AR
y— i ~ ,_““,‘ o RV A T N
. ! T A R A \ ' '
ﬁ v ._.m_ i m_p_n .__ -__-.r——__.__ ._m_ -a Jm__. .____ ___ _n_. _"_. _r__n__
,. b o bk o g R T T B
A ' BRI Voo ..J,._f
:. F ] _..___._ ' 1 Vol 1 k i 0 ]
' 1 bty 10 1 I \ i __.
Ly | S by k t h b
T A L +_ H r | & |
L i R N A ! R A
B N i _.._._ i i |l i i _ | i
\f, ¥ bt b N N
1 T b .___ﬁ.:hﬁ | * : ] H__
| Pl oo
ST )
.__ ‘.__ i j‘_: i ' f
V... | Dl
___ | -.-h‘q‘-. ‘_ i .__.___
0 5_1 ___ ‘_.1 1___:_. ‘_ .__. .1;
/ / M .____ ! ! fid
O S I !

._______.__._______ ..____. ..\_ __.___.
: x.\wmm ﬁ..c\
S
5 ._____.._. .__\‘\..1.\
£
n_.__
S
V4
.__..\_\
=I._ e e

-——
P B —— T

U.S. Patent



US D771,627 S

Sheet 2 of 9

Nov. 15, 2016

U.S. Patent

._._.____". ——— T Em EmE L. o mEmSEEmEs——m a.m ———— A ———

———

el

e
.
T
.-r.-_-r
N
.._..
b
L}
AR
. %
RS '
LA T
..;
L]
"
./.,,, \
b L
T IIo LI TIoo
- — -
f.[.l-.lif..l..l.j..'llll.!".f.rlllll..lrli-..

s

i Sp—
- A e oy

IJ_-

[
- -

- - ——

T e

Sy A
L Tt

-
o

.

-

- - =

..._”
-.a._ c-__

-

L]
LY
....

=.1."_ ] F] ] _..... - .
. g . . . v, . . e .
A AU 7 - i, \. : \\ N - i
L fior . S s ~ ~ !
I S N ‘ FAE S L,.\.\ k\k Lt ot
FL AN I S B SR R A R iy -
O I | ] : 3 ) e -~
._..._h_._ fori qu_ﬁ_ / o n,h\ B eV R S - .
: i i i | - S ' 1 T “
I H_ ' . .\..u._u; . \...._._... \..h..a\.ﬁ.\ ‘\\ ¥ 1.\ Tl e .
r Lo : oo H B ta T
I N B O L Sy 4 / Vo o o
' ] 4 . -— T -
T Y P A A . T “
Fly 4 A o) . S iy ! i Fo Y- -2 1 e, .
:. ro 1 _1.__.q _. .,..,”.«\. Fy H..‘ d 5____. ¥ — ,./_..../ __.“__..__...ri.. "_" _,J-I..r .:.,..
..:_ ' " : 1 £ 1o ¥ ._“____ .__x _____..........ri_____‘“_.....r...r.r...r..:.:...r...r.r....r..\ ......,..; f.; _____.. i I ™, .
1 1 § (. N W o ; " ! ! B
e SRR SN A NN & s
gt \ .___. PR A ’ / | I l.-__h \.\ .fr._._.._.........._ ._._____. mm— e ) . .
A . ' ! N S Y ] . o '] h____ | R .,.__,_...
___. 1 ' - _....... ..__.. L b .“_ ___ .q._ ..._" .._.._. . =.. ._m ._-__- e .
J._._ _._ .__ -.__ .._ i ve! ' m_‘ _- 1_ h.__ \\ 1._ [ ] T -....._
Wik _____ " __._._.. ._._:‘_-L ! ___-lnnlt:. .- ﬂh____ L__lnnlnp.____.ﬂ o ...r..
R ) Wi 7 ' ! RS
. 3 L [ ’ . e ——— 'y T, N
i ...._._._ ____ K, \ | by / h_q ﬂl ‘..‘ _", 1___ .._h_ L N
IR % % [ o . " 3 ) T Ta - .
... ' .....__ 4 :..... .... “ _ ._.._.. 1* __ ".a_ n i ,.___a_...... E N ...____ 3 ! q:. R )
VALY U F SEYV A NN N VAR ! R K
L] ' " L} ' t I .;.,. :... ii: " LS \._...... i r - .r.a.
_f; ..._. __ .._.__. ._. .L ..._._. " ______ ..J. . L _..._ - _‘ ___ --1 ...,f. )
l.r.,... ) 4 _1._.._... ._._. ._‘.__‘ .a_._ [ i .____.:_,.-r LR "t .-.1._-..._. .‘_1 11 = -.m_ _..!.. - .
Y bl LV S W el i R “
. - ! T ——— i ' ! )
......,H SRR K .__._r WL f £ __ ___,q... H_,,# bt
A ) __.. ._. _. ..p _...r ... L "y L] N _= .
N LEra W N WA N N g I NN \
/f...,...,... [ A . ", == S ...... . ..,..._..... p... . -\\\. == .._._._. 5 . "
L] M’/ 1 “_ " . v _......r. i " ...r........_ " ) n____ ..._. .
L ! . . i "t T e i p
NS R S / W
N///.l//” _. ._ g AN " hAY T _.______.____ " '
" . P . 1
.r—_... ._-_ ...,... ._..l 5 - ..__ . ._J
”}M ___ .;“.__,.. ._._.,... _,..__,. .._..,... \\\\ ._.1.; -; ..u ..”..r.\.ﬂ
3 __ ___.r... . ....f_ l...,.”....u - ._......-..1 i \.m.-._.. .__ - .._.H..-. ._.
- RN " RS Tl S e __h-__.q (A '
] .- ] ..r -, . v_ﬂ_ﬂ..r..ll.l..lr T L.l.|l|.l.1 fr.....rrl - 1.._.“_.._.. -J
. kA N - LT i
Y el N Y ’ MM.-.,...L.H _ ! .
W L * " __. ) .
b \ " ..._.,.... ._....__... -”.._ ] 1 “
A v ot "o : ! I
Ly \ /// " ! | !
- . I
Y L % L 1 [
N \ A R : ._ !
. " - . i
W N, .. M ; m_
n . . = - r
..._ * b9 ~ b, f r
Y . I..,....“ ' ] f
. L] ) . ! ] '
N A . ., o . ‘_n....r. ' ;
Y .,_.,. ..f.r.r.r i 1
- s, ..;.J. o f I i
W . . " . L] J........,-. ._ﬁ ; -__..
5 . i . -.-.r......r ..‘ ;
,..,....... . ....rr.a,.- j....-..-u_....r.-.- ._.__. ? ‘.._“....... .-I.l;.....
YA ™ R ‘ C s
Ao Y . . = e \\ 4 ’ Ao
.r-._,....;... ...._.__..__ T ..‘ et . - ._.... ’ # ...H f
N . e . R s R L4
. .,...........,f.- ....,.... o Ty ) ____. - t - — ) ...“-_...‘H\P-.. ‘ .._.. ._.__... ._m_.__. ....‘._.
o, . R LN T 7 oy AT
._r_a.. L% e T . P .__\ o ..m__. i
.- ™, - e L i oy
*u C . e o, R Fuov u.__:....h._..
N : e - . L T g g
. . -..rr,.r i ‘= - T “r.w ._.‘ ‘\.__ ..._.._.
b i N i - - ) - ) .
L Trem— L. [ - ~ f
_.__,—... . T, . i e L e ﬂ1..____l.._|.u.. T K.\i..r )
....... " - ...-...-. L.-..... v, ht - - .r.-ujr.-.
..,r......u__.,.... J.J... .-___... ..-..-11 .....___.;.I-.\... .-...-. . r.rr...u
_.-.,..,..J.... .-r.l.... . ..._.... . - - = ™ . ..-...
Ty T om, - L ..-..-:1 - ._..._-.... - . N
™ ..r....lrr - - l.I.-.Il.-_._. .1........ .r..._..r...- " e
|J..J. . . J.... _ - o
T e L I T i

FI1G. 2



US D771,627 S

]
f - ——
-____..-. _.__ .________ ii“l.ﬂ.!lluli-l.-...l. -.I.....l.l.lil..__...ll..qlq._._..l-lr.-_.f.-r ...—(r!t .
-__.p ! - i ' T b : A ...r
L Py P, TN
e it e ¢ d TRy ™ TR ...._,._, ._._.
L5 L - o
.-..1.. ‘._ v . .‘__ __qP..—!#_.. ff//.. ......._ _..__.. ..__.._......
- =" v ’ 2 .
R Y [ PR // S - ,,,,f TR
. - - l|I|||l|-I||1I|I|-..lI e |...I.J..-. - ...1”._.-. L 1
- e - - p_,ra.r.-nu.l-u s m T T ._“i..llill.. e = ff...,.: " :,... ._\.\ - .,...,..,,... Woh
- - a -——— - - .- L - -
e P P . e S i Y mmmmmmmmmamm LN, r....-k.\H-h\ v '
7 e PR N AN TITIIIIIIII I N e N o \
. A g L
%

L]

1

1

L]

1

1

L]

-
——
-q_--..-__.. -— -

v
-
-
L
o

- T
-r
- —
— - -
—u -

..‘.... .n......__1 ” » III_—. ...-.. .ru.... -”. A
i P Y __ 3 v, ﬁ ....r.....,. . f.f .___ e b
; ' b Ny T \ \ : E
; : 1} S L Y : j
r . _w.-q\ ! ‘ ....... " .__._:Il ||||||| ..... LI y .h -
. Y p S " WY . N - 2 ._‘
_ ; A I \ R N ; _
I i h-....__. s . , ......._ oY ._.._____\.\___.H_‘.\_ Y b oy
. ) .1L.l.l.__.. x \, L] ..._:. ..._. ...Jf ....... " | q‘-
1 r__ .-l( - . . .-.# ..... . .. . 1\\.____. ...... [ - 5__ \
p . A g f “~_ \ L ormrmrmrr " S . ..._. _——y A
A A N W VA \ mmmmmm e e N
-_ __- - .._.l. ..._..l &y L Y L J._ .‘_1..__..._‘. F_.. - '_ 1 b :..
! W ~ oo ; __._.._. ’ LTIIIITTTEmmmemms Ly
— _ AN A BT \ WU
: L /lﬂ. =t b A ...__..___ _._.___. Y A . _______. ._._._ IR
. " _r T A 1 \ H L . ' ]
0 | ..p_,. .. ||.___.- - = - _.n..-... "_ ___._. e ..._ _.... ,.1.... a____. eap—— | _r L] ___.
Y W s B, . b Wt LN ..._. v i Loy b
1 A = T o ._;__._ .___ ' .,-.r-..,-.r ___n .- Y b
- o 7 e - ...nnd_____ \ Vo TN Cop b
e G o w e Dl T e A IR
W WL T TR Rt AR /I S
o S NS ol VN Iy /s R
' e ) X 2 A\ LY . o A R Pl
p ., _ ,. 1l G . 4 A
’ L . il ot ! e - ! ' ...\\_ o
L ; , ,“. J. A anty S /A
r " Ly ] F Ly ; ) L 1
._.___. ...._... __. [y ._m_. ._.......... r \.\ ) ....____..\\__.._ ¥ . .....‘_‘._ _____ ___.__.._.H_____ Voo ._____._
iy A . 1 ¥ VN eeaa " ) __h_\.\ﬁ_q \.\ \.. \\.x ceeen ___.__. Fra (R
2 R by ' it \ £ LA A
N © | JEAN ._
Bl [ . B 14
o s . W I Fi Ay
v ! ' ._.._.P ! " ;.IIPI
. ) L PR ! bt _J.,.
/ _, N n N
/ SRR e SN H : NN
ry K v ﬁw....w. - L) . _q ﬁ.h .,,..,.f”,..i..,r e L ku_.u..ﬂ.t lq_.i...,.\
] ...u b . . - e — - .nh-. -
i ! hn.xwx\“ R ! i z R q.\......n?ﬂﬂ-ﬁ.\.\a
o ! b oo ; “ S i gy
____ S _. , .._ - t v ._.,_...||l TR e m e = TET g LA o
__h .__ .___. . __. .._._._ .r__... { L.h FF...llrlll...l..l.l.nv.l.i.lul.l..l:.l..l.l.l.Jllll.r
i __ ._._. .__ ' * .... 1 1_.
it . . N b H
r ..n f ;._ ..... o ...._.... _. u.._.
1 11 ' | LS H
| -t ! b ' . \ I
6 _. ._ . . h L] . u h“_
_ ; : oy t 14
L1y i U o i !
- 1 L LY H
= S 5 N
1 __— [ ] —_. . . ..._. . __‘.
LR f v s “ '
2 VoMY 1 WO Ny “*
1 _._.. ....._ i ..._ ..__ ... ..._.. ._ ”._
L , i -
- R b hoo %
1-. - _—. . K . m _.
L% oMy e - .
5 L i -— e ....-...
1 S R . .._____ ! PR Tk __._
A D R R TN |
. ’ . L B T - T 1....1 ' ‘.n. ..._-.. .-_...... l - -.......-..-..F..‘.._.-._. __ ]
" H b - el | - - - ® 1 T
R T [ i __L. K Y __.
0 ..,..e....._.f_ T i ...__.. .r- ] .__ _—_ ."_._._._.. ..... ._.
ST, e W v A
sl e - — ._.._.. b . - _..- s _..... .._ 1
= .l.-. - - . ; __...r. |_._r.- 1|-_.... ...- [
- .r..-rr.-....l.l rif! ...“......:-. e - = - 1_.1..-_...._.. ...... ....__.__"
. l.l..l.rr.lrr - ) J..-..-|.lnr”.. l-“...|| e .”...”...__.....r...l.-.-.-.r..”h = |..|.11-. .1...1.: .pr. .&. .'
- - T, . .......r..... .-_ ._}
....-. ...r,... ...._......,...._._ _,...,. '
1..;; At N E
L . .......r .....__._-,_.. LS
- ..__.,... ..r;..._,.... -
. . -~
. LY .._,.._.. ....jr. ..-.._._.....-....-_...1....1..
....,_ ___. ™ ..,._.”-l-._..l._. .H-.-.l...-..l.
_. Y
._ )
L .
1 1
b 1
- |
| J
. r
—_ 1
' 1
' !
._‘ .-
! !
v/
’ ¢
¥ .
For
, ...‘

U.S. Patent

e e p—— R T
-
T e ey —— —
e e — W=
-
——— e e A m—r—

T
o
o
—

-
.

Tt
-
bt N
J.._‘__
T

iy
b8



US D771,627 S

Sheet 4 of 9

L]
.
3

. ..__ " _..,r\..-_

- P “ B

-~ r b = I

o AR

__u_..l . o [ — IL..,1.|.. - _ i 1

' NS, Sy iy _. M

.

] - F]

/ _ -

. i
S BT o

F
]
\ 1

tllrn.JHilrullaleJlﬁHfJLlr.ltuf][nrljl.ltlfl__.j_-
_.‘. I Vb=

§ 1 X

) . A

E— — —— —— f— — - —— f——— ar

.-r | e . —_— A e I.ln.-..l..1 -_ i "

b re = |.l.; - | ." !

..J. . 1

- ..,_n. O

3 e

~, S

LY L h )

" W o

Lt !

Vil .
..“. - = ...-..rl._.

. !

._r ._

\ I

| 1

_r _

1 1
_. .r. )

i

—_—

T B e A e e e e e e e L R o 1

e o ‘_‘.I"
_-.—-r"

[ S

.
=

-
-

L —— e e A T W A A m e R

— -
e —— R R B B b

O B e e e e e e e e e e ey g o W W W W

—_—
-

-
AT T N N E E N EEEEEEEEE SR o W T T W E-E-E e —
——— .,

.. W W W TW T W TN TOWT ——————i A NN EE ey T

T T T T T TR T T T T T T S N R E EE.SAssA—— — — — — - m.m.a —_ - -
—_———— e

o e L T

-
T T T TT T T T T T T T T T T T T T T T A A A A A A A A A s E e W omcT

S U

|

———— A A mm— -
N L L N B B N N B N B N . N N B B N B N B B B N N B B BN N N NN N NN N ... T T ————-SA.aa.as.s.a.a.a = -

-
O O B M N e e o e B e B B W M W dmcE o mTmewtm mTm ow
e e e e e e = =y WP T T YW T W T W T YW T W W W W W W H W ... N.N. .
L T

Nov. 15, 2016

U.S. Patent

- Al — —

L

=—— . . BN B T —— e N L L L N L N B B B B B B N B N B B B B B B E W W T T e e e e e e e e e e i i e e e i e e e e e e e e e = R R TE TR TS N N B B N N B W N - B W EC B B B A B R e — =y o, . E

i

4

T T o T T T W . . L L e L L L . L L . o L o N e e e e L e B L B L B B W W R e e e M W o e A A=
——— wwm = .‘J....‘.J....J....‘.‘.J...____.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._,_.._.._.._.._.._.._..E._.._..

—

-7



US D771,627 S

Sheet 5 of 9

Nov. 15, 2016

U.S. Patent

)
L]

L2

A

! 'y

I I A RN
-
.ﬁ.\

F
!

o

1

|

1
L

4

L3
¥

™
e —

=

st

"N

.._.___. ~,
nt

AT
..___. .._...

1
L]

prm AT R I S
- - e T T T T e ..|-|...||..|l.r-
- . - - e m.Er —— “.l.l. T ot .r.l.l.l.
» 1._... - F.l.._i._- ||1||II|I||I|....|-|I.|I. - - “a, ...I...ﬁ.”l..l.l.rl mm A - .l.Ir-..-.r -
Lo e R R e S T
- ...__..-. . -_..._...l||.l..l..|..-.l:.|| ey sy p P <EC IEI... ..r..... .'...._ “I...ul...|..-.._.|l...||uu|...|hl.l.l..l.||...l-u.||”u|.l..-I. -_—— .-H”I.l..-” - |I-h.1v_-
.-_... ...-.... ..-_.J _r - I.._.,F. -....-. ..”rllul ——_—— |I..||..|..l.l.l-||.|..|.l||1-q.|.lhl|f|r-l ."ul.lll hr
- | - ~ T g . }
bt MY ' .\~..1....... p ' by o -=?
5. ‘__.. ._ ' ﬂ - i i l.u.. . —— — i T - f
: — - - :
P _ __ ! .1.1....._.-.. - :.ll.-v_._ N T b e, |
i , i e pm . T m— i |
' | I ] —_— ...... . L —- T R
¥ BRI g S R N
| I - . R 2 . S -
' t | “ 5 " -~ d.._.....,m...d. b 8 T T 1
‘_n _ .“..._.nn . Y w_ J...rf.. ]
i ! I i M r o “l..ﬂr..m....... ..,._.._._ [ ]
' : ” P A tia § 1 ", R _
o r LRI x\.«...ﬂ \ ! e |
- -
f ! v ’ " ..r S " *
ke ] { T-__ F e * . b o " ...._. r
L i { ..._ a —_——— .' ... L _—— § [ ]
i i ' _1. i _C.\ _ - K N __..____ .r____- .
i ] 1 ‘_ ‘_. ‘.__ 1.. r. ) ..... J.r..-..._ y .__ "
i h ' 1
L. .m “ _._ i i h“_ ___. ' L Y . _. o
rr LR H! 1 ..... 1 L] N
_.- -— ._r ! _ 1 | q—. _._ ] __._.._ _—. 1 P _- "
i - - = T Il ] ) 11 =+ .
i - - i (R — i 1 ' k¥ b " : * p !
- ' ik 1 L] i LR ' 1 .
bt o e EEm _ Wl . —1—im—i— 1 ' Wl b !
B ot - L “ ] b J ! e - _._ \ Lol ]
P SRR {1 TTTIIITIIIIIIIOINN ,. 1 “
. - H P , '
...___.... - =, \ bl ——————— , .__ .ﬂ ; T
P A Y X P H |4 L . o !
e S H & | ! L k
..\_. 4 | I _1....-_... N ] .r - 1y - i
fF ’ m.*.__..l___._ " ._ .__ e — _.___.F i
2f / ST S - g b _ &Y \
[ | . i L H ___. .|ll1l|.!l|
‘ I BN e
K . LM __ .__ I i ____.__ .-.li..].n__ .....
Flor 4 _ i ! L—=- O
._.__ 10 ._ " _. — . A ﬂ_. P
. R T ittt | . ! L _. | i
d pd ri ’ . N =
S | *_— . L L a7 |4 !
[ I B 1 — - . ._..__. . - I !
S ~r bt ad Ao cm- wa ek b o am . ma oaa |mr1. e o ] .,,!....f. v !
» -._ T .__.. ! .‘... Fa - ...._..,.r ........._... - Pk “
J
m_. i ’ 1 ' g .._ L] " " !
, Y § b Lo ]
1 1 ' ! . |III]”__ " _
. . 1 b
VU I A NSNS AU S NS S |
" 1
1
e e e e e m e m— mm e mm m— ST ST T TS S T e s —m m— mm = o e = o h
,___ .____.. Fow T Iu " !
] ro~ . 1 —
Y __.__.__ y ol K hS g _:__. “ " m
. T NN o pre
L . ! - ar 4 = o}
..._||||||Vw_|._.|."|.._.“|_.||||".-||||||ﬂ._.:_...._rr = RN o~ ._“
[ - -. . " 1
.._._. R " _._r - J.a o |-I.|-.q\_..._.l _h !
b Vit #“ b . ™ T e 1] Ty “
L - r a B
._ . - +l 11111111 _ ._. .r_.. I _ _
Ay vt i F_ \ . .qqu__l.u ._____ % “
5 1 - .1 ¢ T —— !
. ..__.. | “. u. P m " [ 1 .-.___ . ...l._ ____.
Wt ! PRI . [ : _' : !
'y hY ...* TR )y b ...__. "
W 5 i ?.__.,....__"__ i I P e 1F i
Lo .__L.Lﬂ._ 1l ) i h i
YT e EEEIY K 4 _ iy “
. | r 1 [ ] I | I,
L e I e .ﬂ ,‘ Ny :
\ . . e wwTTwTTTTTTTTTTT T .
LN T | jIzIzzzzzzzzzoaoocs D ] _
et N [ SR . |
W A I REEEE ! ' il ]
T - (3 | . ’ H
r d
W e Y o AU I | ! t L &
- = il 13 J ) Y ¥
vy - vh o L i AR F
. 1 ’
[ | “ W 1 ._"__.. h__. 1 o0 -
__.. ' 1 1 1% ._._ ._.._ ! i ! _____. .___..‘-.‘ =_ 1__ y
. 1
it ' ! LY, 3 R : LA doa!
Vi _ iy o T ; : A B £
] . N, Fl ..__ S I
b ' .n f ._..“..._. %, -..,_...u. ! ___ .___.._‘. A R '
LN r_ AN T b ' w...x rd \w._‘ _
. A B R N TN : / Ao
1 . by e Ty iy - \\\ “
| 1 ] | 1 “ . ....,I.. ..__n-.._mul... —n I ..q.lh... - 1 A i
._.r 1 “ i /I—P’f......,]. T h - .-.Ih.ur . .-..-l\-v ]
. b - r.r.l..lu t .ll.l..l.1 i
5 ; “ i AT T e Lr P i j
. -~ = -
.f L] ] ! .-_-...f.._-. - e —_.. i n_‘. -|||-||1l|.l _..l n._-..... I
.._ ) 1 q- = e A7 - H - ]
. ...“ 1 r...,r..... T, T ...,...1.1.. :
v y -
41 Y N o JEREEL
...._.....r.._ Tl .__. .||.|[...__.u. ..__... fo i |.nihu||1.1|.|.1.|..1| T .l...—.ﬂ
" T e R g Tuillhnrl.rlh...rl...iuﬂll.llluuhl il - .U..u.n.__n.ll
. e R T . 1 o T
T T o i S L et -
- T R i LT T P
- T T - - —~ -
= - T omaa o - Il||“-“l||hll| - lll.l lIi-IL1I|1|.1
..,..|.l.l.-..|r.-.l.ll.l..|.-.l..4.r|.-|| J— .-|....”.| e = L .-..1.|I|11||l..|.-l.11

STE e g wwr m m maamam e — .

.j

am
-

N

FIG. 5



US D771,627 S

! e —— e e
i
:

bl il T

Sheet 6 of 9

cmtm R el L L .

9 DId

—

[ -
- eer wm.m.m w —ar
T A o A

)
BN

N
l.l

H
’
1
L]
|
)
‘
_ _ |
]
'
F -
! ..._...1._. -
b e e e wmm e e - e .
[ - o
r IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII LHI -{.
s A
1 e o
|||||| s mom =k I -
__. \l....-....\... ....”....u.
- r - -t
| ] o
-rlll.l-.l-llll.-.ll:lu [ l\l\\._..... -, - .._...-.
— —_ - -,
S 1 . E W ——— e m am W W W — — - & o —_——— EE By e e A A W T —— e A —_ - —— - o .-l.h]-l.llu .1.1..1_.1
] _ N - - e —_———a o m —r -2
J_,.-.ll1||I||l...I|l..-llu-l‘nl..lu.-u.l|.-||.|||..-.nnu.-.“-l|||||I|,|.l||.l- = ﬂ niin ||II...||.I|JI |l|l|||-|I|I|I|-IILI a - |l| * - e ———— e ——— —— I-.-.ll.uu.l - e -
Jr i — - -—- - —_ - W -—_—r A m o m] - - .11.-...-....
] L r r — .
. . e e ommmma -, =T -
I;.... 1 ._. .,  m— T T -
b - - e e —_- -
- o e I e -
o LI T L L L | - —r mm = ey = =" e
ey L — T . — - - - - S
[ ] . o md —_ - _ e -— -
. - - = .
.tr - k‘
.......,. ,.,-...__.r ...&f. gt
£l o -
~ . b ...f. T
I am -
1 == -
= - -
0 .._._p. 1 Efr _ e -
..,...... N L] .....anr. I T
P g I N R
Lo - -
..!. t Y x....u..p e T
. - N - . - -—
- . a s -
. -, [ -
- .~ . . - .
il L]
-
.._....f_. .:._,...... - ...._
. . . - .
L . 1 "
- 4 “n
L Y e b
- S ;fr i
-, 1
.J-rr - . - ....... ___.._ 3
-
e . T, ....\....1 %
™
S ~ hEs .rf,_.. L L |
- - S e .= "
I .
- - . T L i
- -, e " . ™
. L . - _— -
T - o - -
- -, e . e - " m
- ~ - .Ju. n, -
- - e _ -
. - = - a M,
. - n .- e
L. A T L
- bl -
T I - T = - —
- = L —— - - -.-..l... - - -
L -..r||r_| ..l-....r |..J. —— .--..l. -1.|.11.L||||
== - L. T T . - - -~ -— -
- —__ - - = - - N
- _ . . _ —— - . — m -— T T
- i —-— = - = e i m me am i —= T -
- —x - LR ——— e
- -, _ - .-.r_. [ —— i = - = y
T TR —m —— - 4 -
||-..-II- - mrT T et - - - Fl -
- - -
e, — J— e N
Tt = - -— - —— -
Tt oW oA - T ——— -

U.S. Patent



US D771,627 S

Sheet 7 of 9

Nov. 15, 2016

U.S. Patent

L DId

R e e N AN Wy —— = W

[y

T———t

fT I ——a = - l.lu.-lllllul.l -
.\\\.\\l‘.lu.-llll.l.ll T =
' -
N
- ]

T———t

[rp———— L ak ae e

- e ————— e e — — - L mr e
W ———— ke o A W W —

r _-— e L. W W T — —— A= S
P ——
U A
..1... \_...- __... .- 1
oo A R
.___._.. ..__.._. ’ g . * .

s
¢
AN
A,
e
oy

A e ——— o om —
— - -

’
e it PR

-
[

- -

-~

‘"

4
i o ——

-
-
- -
N
- -
!.p" .
»
"
I
r
r
s
-’
r
7
L
-_.._‘-.-_ -r——

-
rr
S
’F
g
T

-

[ —— L

r—r—r
T e S T
———1t - —— - y
e m omewe I——— ___

1
[ ——— ]

LS

____f T A T e R A E s — —
L .......
- -t - T—— _— ——
L S o e e e
.l-...rJ..l. -.:Hn.ru.l.l .,.r..l.-..”.-.lll.llI.I.-IILI.Iulu.l|||-|-|l||I..Il.|l.|-|1|-.ll.| ——E E R A o m m A - R
N . - - [ sk 1 i R A e A o . ; - R e e m w -
LY - e e A o w m E e oy ——— - - SRS — o a.a .
. L r - L b e e e L e e |.|..wJ|1|.|..ﬂ||.||.h e
N - - . : !
L] 1 - " o el LeLe L mpe .
. . -, .........- LT e . e P ...-I.Jf_._. oy :
. - - _— T P . R
T = S e e o o] N L./
L] P ] wt i SR . .L.n... e il ol 1 L
- \ . . —— e o J_...1||l - Fa == —. H\_v .‘]_...
" : % - e
- b - .
._... . Ff. . - \,.11 .l\L._. n.... r
-
..I.-.
. n pE T .h?.._ P \.......
. ... — .l.rl- h
A Bl e y
_J.. .. ol mwm 1
Y =
N = TC mm e -
N, ' TToTe TR AN
L] bl
-
"
K] ......._......r

- o
L - -
.1..-..L a .“.ql.l _ .!H-.\. 1.|L - - . .1-1..
-
- F e -
- - ..J._r =T - -
-
- - e Rl - T — - -
-
.._.-r.. T, Tag - -7 r -
- - r - r
o Tm | T T s s - -
L - - - - ' -~ - -
- L e - - 1 - .
L - L - - L. - o -
= . - - -~ - - -~
Ty - .-.___r = . - - - o -
- - F - —
- .r.l..l..l.l T - - J— — ||.”|| aa - - - - . - —_— _ _—
. |.1.l.._H|r- -— - W e _m_ - m_ =, =B R - . — . -
- 1_. TR L TR rm i ml o o H— o — W J.... - R —_ _
" L. e Ll B L S
- ‘e, — rm A cm mm —— am a .
- - -
] - - . =
- -
- = - - - -
L — —-— =
== - — e M e M A - mTwT =T - e r



US D771,627 S

Sheet 8 of 9

Nov. 15, 2016

U.S. Patent

oo
LY : '
.
1w ! 1 ¥
CT T TS T s ws wm s s wo e s e s s mw s s ww s s w s ws e wew ws we rew el e e =l dor rr = o e s = e = = = = == e e = =l o - rm e s o e st = e e e g e e e rr s o e s e e e =
!
i 1 T i
1 1 17 M i
llllll - a s = oa a a2 & a a a s &aa - = A s mam L a a4 moam aa a - 2 a na a. ma na .= a s & a a l.....-...—..-l...-.n.l..-.r. - A s ma - = A a moa a2 - aa na a a s =oa a a s moa .l.. a s & a a - aa aa a a a na .-...-..-.Ll..-. ql. - s o - - a aoa - A s ma L a aa & a ¥ .l.uv.-..l.....-. - a2 a na P l.l.l.J - .__. H
: I Fo [, -
_ = L] ]
1 _ N \ " T It e
B 3 | \ _ . 1 . K b "
e — — —
! , L ;L ]
....1.. L — - - - ! ;| .

I
b
!
1
1
1
i
1
i
i
!
!
[
]
i
r
]
k
i
I

i
1
1]

....._.... A
’ ...f ™ - e - ]
= - r
N e T S
. w .1.1:..1| — 1..._,..1.1-_... -_—— 1 ‘._.
. - -
T e SRt T

"~ «...h.nnﬂ.lln”- M\.\\ R .-\.H.qu . -....w...........__..ﬁ.\_‘...\

- —
e - -
[ _— —r - .

- -
-
..f...,. .- - - i
- ™ - o =
- - S ] -
- - - - _ - -— " .
., . - . — - - - e, - o ekl T e ——E -
., bl - L L — - - el T — e . e m o ———— T — -
- L T - E— o T - - Tem o, R - - T
- . - —— o g = — - el i T m T T
- . TR o pewr e ——1 T W L o mm T - m— e T T _— - i
- —_— a7 - —_—. e ww rwT———" -
o e e e
I||-|.I|I-I-.I||I.l o m m—— — =it

FIG. 8



US D771,627 S

Sheet 9 of 9

Nov. 15, 2016

U.S. Patent

— e T e - ——
————— -—— L S - —— T — .
[ bl -l = o - . - =
. - =T T = e ey .llll..lul.l p—— R e wmrt e —— - - -—
- .1...I-.|l. - e T _-— _-— o T T —eem e T -
- - - - - - - -
-~ —_— - R a a— -—— -
- - - - e — - -
- .- i o e T T e gy — - N - - = - - - .
—— - - Jp—— — - -
.-.1._.1.1 .1.1.|1... e — e = - ) L u,
- —— T — - —
.._......l. ..l..1.| - - — -——— b p— " — — I.I.. e L -——— - r . - - -, - .-.:..r
. - - —_ o S T —— . )
. L —— -.|1I.|1|.11.1-.|.l.1 LR — - - - .J........,...-.. .,.........
....-.._._. - - ) .
. P P e — R A T ..
- . - .-...-_..1.1... ——— = m————— . -
. - - M,
-
._.__..._.. o~ .1.._..._. i . ......
LY
L ...,..

[ r - v
it i it ) ! ’
) 1. r ] .“1-. 1] __‘ 1‘ 11 1 __' .; ._.:
__. .‘_ ] n._ gl ] __‘ _‘_. 1__ 1 . .y
Pl LY , \ \
y . L

A FR )
! o
h __“L “__ ‘_-.h .___ __. i qh ; __..‘_-__.___. 1
N L s fr, ! . g
IR Ppisy y ._ ,
__L Do _______ i ] i f __..,_ i . ) ____
! porh g f f F i i !
t L ] | ..____._‘ i . '
'y i :_ iy ; i __ IV . . _
oy _.___ i o Y, ) 1 ! )
EEIEIE LA ! H
F Py It H e b " 1 '
N ___ S IR T \____ ] ' ! ,
! I _:_ i .._ | - ~ll.n......_.,a F\\.“ o ' ' __ I
i ] I} b T - | P ' ! AT AL
BRI el NN 1 T
_ oy i \.\\ SR R f _ ! Ll >
! — “_: b \\\...w...... R H ' CTTTTT T TTTT T TEETm o mEmTmm mEmmem T e T T : v £, = f..,..
__~ __m.n _._ — | H__..._.\._.x.f.x.‘ .“__- I . _“_ “ ___”_ ! .__. r . __...P
" U P E : _ oy "
: S " " ! .“...-,___.“ __ . . _ ' ____. . ______ .oy
¥ i " i “ﬂ I “. _- ._ll”I|h ‘.I.I.I.I.I.I.I.I.I.I.I.I.I.1__ " -. ! 1 ._ -1‘ h _ﬂ k nl.l = —= == == el R e I e i B e e e R L R T B -r— - e T e e e I e i L) I.”-
" SIS | L, VIIIIIIIIIIIIIN | L : PRI - oA ;
- r L y == 1 1 1 i N ] hm. maam ' m. maam m - mam omam - amam moam - umam wmoam - EmEa EmaE am, Ea Ea Jam. JEE W wam - mam o= - o
| ok LAy # | 1 _ R i
AR \ N SRR TR ¥
! P v | oL 1! ! TR T o
oot N T R . . S Y N
' “."._,__ i // g Tvi __x._a-.J.-lJHrﬁnJHr?l.L-HiJHL]HJH-Hul.H-uJHrLJHJH.H-Ht-luiurﬁu.uﬁf?.fahi}ﬁu.;ﬁ;ﬁ-\u..\-ﬁlurﬁhjniﬂ.isﬁ..,!,.::r-ﬂ_ ! t Y -
_. i ‘_.._._ —-_. " — .....,.....:._rm__. _‘_J..-_w.r-..n __ ﬂ L __ J. ._.‘.‘ l.._‘ .ﬁ ) ..“....,... .I_..r.l.l. .1.__.....__._.
___. N L A T I R | \ J « / ¢ IHH..IJ..._ -
I L A - = S N B ' ._______. ' i iy
i :___ b Tral T _____n__ | ] ___. / ; : __1
1 ‘. - Ty ] ! ..H :
*._ SURHEE| TRV ;) ; ; X
bl i L . r [
| Nt v TR L o ; :
i ity _m | ' (A Lo o3 ? ___ / ..
._ A b | h ! _.
1 ‘ ;
1 F 1 H
J .
r 1
! ' !
- F
: ! !
¢
N ! !
N ]
__q hm__ ‘..
/ h d

- _ v _..._..-
- e ._.._.._.
- — .,-..-.- .._...._. ra
- b - bl - .._.......
- - . oo
- e T - - -
- T F -_..1.. -~
- -
- —= -
- - - rr.u.-.l..lluﬂ..l - - - - -
. -— — ) -
- - - - i [ - - - - -
e - = emL T e rm mwr wr= — A =iT T - -
T o g — I - — —_—
.l.J.-.l-.ll. IL.1|.|I||.I. - bl SELNT ) Hl” L|”| [ ]
e T ohegewe om omam e e -

FIG. 9



	Claims
	Front Page
	Specification
	Drawings

