(12) United States DESigIl Patent (10) Patent No.:

US00D&22829S

US D822,829 S

Hosogoe 45) Date of Patent: «+ Jul. 10, 2018
(54) END CAP FOR AN ENDOSCOPE D625.805 S * 10/2010 Hereford ...o.oovovvvvevan... D24/108
D636,078 S *  4/2011 Leypold .............oooeei, D24/129
- _ ; D656,232 S *  3/2012 Villasana ..................... D24/128
(71)  Applicant: Hoya Corporation, lokyo (JP) D672,460 S * 12/2012 Baid ...occcoooivvvceernn, D24/130
D702,343 S * 4/2014 Dale ......ccoooevvviiinii, D24/129
(72) Inventor: Yoshitsugu Hosogoe, Tokyo (IP) D733,291 S *  6/2015 wifg ........................... D24/129
D744,645 S * 12/2015 Smith .......cocoovviiiiniin, D24/133
(73) Assignee; HOYA CORPORATION, Tokyo (JP) D757,258 S * 5/2016 Weibhaupt ................... D24/127
Continued
(**) Term: 15 Years ( , )
Primary Examiner — David Muller
(21)  Appl. No.: 29/600,603 Assistant Examiner — Nathan Johnston
(74) Attorney, Agent, or Firm — James R. Gourley;
(22) Filed: Apr. 13, 2017 Carstens & Cahoon, LLP
(30) Foreign Application Priority Data (37) CLAIM
Oct. 14, 2016 (JP) woovoeeeoeeeeeeeeeeeeeeen.. 2016-022457 :ﬁ;ﬁﬁﬁiﬁﬁ?ﬂ for an end cap for an endoscope, as
(51) LOC (1) CL. ..o 24-02
(52) U.S. CL DESCRIPTION
USPC e D24/127

(58) Field of Classification Search
USPC D24/127, 129, 112-114, 130, 104, 133,
D24/186, 108; 606/181, 185; 604/264,
604/272, 115, 164.01-164.09, 333, 232,
604/187, 168.01, 192, 19, 48, 93.01, 523,
604/524, 526; 600/101, 139, 143;
128/200.24, 207.14, 207.15; 601/67
A6IM 5/5086; A61M 2005/3104; A61M
39/045; A61M 2005/312; A61M 5/50;
A61B 1/00101; A61B 1/042; A61B 1/31;
G02B 23/2453

See application file for complete search history.

CPC

(56) References Cited

U.S. PATENT DOCUMENTS
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FIG. 2 1s a top plan view thereof;
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FIG. 3 1s a cross-sectional view taken along line 5-5 1n FIG.
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FIG. 6 1s a cross-sectional view taken along line 6-6 in FIG.
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FIG. 7 1s a front, top, and rnight side enlarged perspective
view of a raising stand and other interior mechanism ele-
ments thereof; and,

FIG. 8 1s a rear, top, and leit side enlarged perspective view
of a raising stand and other interior mechamsm elements
thereof.

The broken lines illustrate portions of the end cap for an

3
D415,570 S ) 10/1999 Bradshaw .................... D24/224 endoscope and form no part of the clamed design. The
6,830,562 B2* 12/2004 Mogensen ............ A61M 5/158 ) _
604/136 dash-dotted lines denote the boundary of the claim and form
D540,466 S *  4/2007 Homra ..., A61G 13/101 no part ot the claimed design.
D24/128
D601,247 S *  9/2009 Hardin ................oeeeee, D24/128 1 Claim, 4 Drawing Sheets
L\\“‘x ‘ ‘M"“x Rk‘“ h
R\;\fu b ““Hx‘:‘:’i:;‘,:"
“‘H‘"‘x R‘H‘x h{&\’\
“R"‘MH_ {m\% \{'ft} H‘_ :
}?:31‘“:‘"»*3 : "*
(N 2 A N
AR I”f/k
N R
“x\‘:‘«\,‘j L Lf‘;’,f
H“‘x_‘j\ K’j el A



US D822,829 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2008/0156322 Al1* 7/2008 Isenberg ........... A61M 16/0488
128/200.26

* cited by examiner



U.S. Patent Jul. 10, 2018 Sheet 1 of 4 US D822.829 S

T T e
o

LR

*

L]

.1
I.

[ ]

L]

¥

|

L]

]

I

i t
1 I
L) +

]

¥ r

[ ] ]

I N

L [}

] e

L] T

1 1
i !

1 ]

1 ¥
o ¥ i
. )

] 'II. F
- ' . B
- ! 4
L] - i 1
1 ¥ i f
1 1 ¥

i b

. | ;

t . L

| B £

b L] [}

L] 1 I ]

" f '
1 ¥
" ’
! "
)
d
P
I
4
k
i
]
]
L
!
r
¥
L
[
F
¥
r
)
I
*
L)
¥
1)
4
a
F
»
¥
r
’
i
.-r.
L
1
amEF RETEm MR Ema i m o E s m R L mA A EmE e mgEAr =R R G mm e mm R A ERE s EmE G mm A EmmA ETE A E M mE L EA R EEA R e TR R EE R MRS EEEA mAEE m A RN E R e ma A omA R R ER lEEm e E e s .
-
e ¥
a™ ]
- ¥
"- .
¥ i
i .
..
’ L}
o+ ¥
F '
" »
L]
‘ - -*""'”"""""-«._‘ "
- - T ¥
a -.-..'* —_.";"-i..,“ ;
F ‘.,l' "“*-‘hii'uuﬁiiuiiiui-iiu#ﬁ'-1ll.|.-'i'-'-|ll.ﬁi'-'l-l.-ll'.i'ml-lll'ii"-.'-l-lul"i'-'lii'-liuii'-.ll-il'iihu-lii:-.-l-il:i'—i'.' :
e L
’ _,,"'. ﬂ‘", '
» L L ]
- hy
4 - - k
r # - ¥
F L]

r , "" ¥
*’ ri" -'_'.__",...'-i--f-"- I"'I"'"]l' ‘.ﬁT#lﬁFF‘H::hh1=: :::::‘r-#-jxi;:'h_?:r#fﬂhh F..-l-_.ﬁ.v-rﬂ-l-_-!'r.'l-;--l-r-l'i-|"I-'-l'.‘irlr-llllll--|-lr-‘l-'-l-l--'.l!"l-.-l-h'r#l--r'#-ll-ﬁrrl‘h-!r-ﬂ'ir _-‘ '..,_‘. :
' ,.-" e [ - WP A MW = - A v, “u '
F .- 1 H - - ) .

Fs - —_ L 1 . t
Fy .-"'F. * ' :‘ .r"'*-.‘ - e - ‘ﬁ-"q. ] ‘l L.-. J-
in . y " ‘ o o . N | * :
" . r = - * o * "
oo - ’ ; . . .

v ! b " i .f" " . ¢ ' *'i.—. ; ; . 1

P , 1 [ ] N --llll-l---lI-III--l--------I------|lII-..’I "

&
. i . -+ *- r " [ ] '.‘..F'“..‘mu.“ﬂ“ru'-.""'l---'-"‘-"".“"“"'--“ﬂ"'-."""‘-—'"'I...""".- . - .
- iy
i r LI - P4 ' ) 1 "
Lom il " L) ‘*-lf 4 L 3 £ k .
34 N !-iilﬁ-.-.-llj s 1 " c . :.' ;
I ¥ ” L]
':Ii y ! v T R R S S AR ! . 1 :
. ._,._,-..—..-qn-nl-\.‘ _.l:' Mhﬂ'l-gi**fﬂ'-&".f“;"i?.‘m R R R F N R R AN S - E ] 1 . 1.
L 1
}. L ) ' " H y 1 '
' 1' . . : N ¥
’*1. vl : i k : . . : . ¥
. . J . .
'!- 1 ‘. ] y A . * 1 1 T
LY i ’ ' Ty ’ ) ' . ‘ :
o * i ' ' Y ., o i i | .
;] ' L] ¥ Fi i i} |...": . i..r " i | .
i t SR P R g Ly L 1 .
v fa ol A v 4 2 2 t 1 t
v ! ‘I S | . \ L L . N i ) 1 i
L L] i |r.|- |"" L' - Iqlr ¥, [J i . i L '
] "'1‘. ] ' :1 A L 'u-".--& 1' : ’ n 1 } L]
L]
- n ! 1 i“' -i- [ 1. +. T . P T
L - v LI P r Hy o ;
- o oar rg Wt m W . 4 1 i 1]
1 -q‘__- ] T }" - ....pn.l\--r—--i-—l\--l--.----hh-i--m.‘ 1‘ X . r ¢ '
. - - ¥ . - ™ A F ]
: .- ‘-"'-r.-n-..--..-.‘. ! :.I ] -q-"r.h-":_'i.ﬂ-‘"h'..# _ 1'] : -"J : . * T
F ] . ity F ol o I 1 '
3 v Yir ) R SRR T . > ; : ! ;
] ¥ 1.'"'* 1 v - i 1:' T M . "
: L eiicde L} : . : i 1 v
! ; - - ; ’ 1 '
’ | ¥ i ! I' "
] LI f " ) y "
i 1 M L ’ i .
] 'y L] % . 1 » 1
a N | r b !'-I ]
i ] rr ]
l L) * ] ¥
| " L] E il ]
i . ‘ * :““"'""‘“""‘.".‘""".“.‘""""‘ 3
] 1 r -
v v ; . :
e PR L "" .
Bh y f k ’ !
(LY - I - b

LI + ¥ L * :

LY
AN . ' .-

] - " t r "r" i

L

1-1 1‘ ’ . i . .

L] 1 [} L -
L] » T - 1
' - L -~ i

L w
L] - L] | $ - ]
] % L) & . -
- Ly '
. - L ! 1
LY - L ]
- "i-_h bl R L B L . T R R O T L T i I B T T T I T T T O T T e R L L .JI [
s - i ¥
*y "'-.‘ 1... 1
"“ ‘.""".i_ .‘_ P | '.-q. oom ok e m o  w ok R omy nn ah Mom r e e my m  m :
- .
LY I-_"."l'-.-—'- .-'-J-.-p.ﬁ.'--p-h'-'.-'-J--—.--J--p.-'-'--up'-..i-J--.-.i'-h'---'-.r--—-.'--q.q-.-'-.ﬂ-.-upi.ﬁ'-_-.J'-h-.-—-'-.h-.p.i-ﬂ--;-.f-.'--.-'-----I"F { * :
-h_..‘ 1 I |
- ] - -
. ! : .
'-l.-.I ¥ : ]
th- h_"F"-."-'—r-'.'i-'-i-.‘l—"'-.-l-'-"'-"-'-r'-'. --1 ‘
-

- B a m e E.rm o o E am owm g o e omp o Er T Em o o o rmowm o gl .

-~
-
O ANy e Wt T o o W e om ot Sy T o w® T oo e w w o P faom e e o w W Tnom ow® R T omr S o om0 S om o e e o o M By o o Ty o o et T o o W fmom o® My S o e Suowm o ™ My fm o o w® T o om0 fmom owd R S o o w® Sm fmoam e Sn o omr 2w om w® - fmoar o My oo T S o o W R o om R Ny o o A A o o St



US D822,829 S

-
.-__._-.l..ll- I.lj_...
- -,o-
- T e A A L -
-+ = =k - T
- P S Bl R R "
- 11.!.-.-..[ .l_l...r...-i ......-_
- F T
F m o oaT Ry -
# . LT T e o _
i.l_ . . ’ _-....l.-_....l._._l ____....-.___....ll_..-”. l._-.
r .-._..-.. w ..-._.-.. LT -
.__.L_ PRI - u
) e
- l..-.l.... ﬁ - LS
- - O ' L j.r.....____ -
L L .
..1-__ FJ i 1 ..,_... ...._f_r. *
- ! el " ~
£ L u . -
LS Y
r r Il - "
» ¥ . ",
’ x.... ...._u.._ .rﬁ. -, At '
F F - .'II. ..I‘Ll.l..lr - [ . ..-
'y : F i L - .
[ ] b I L Y
r ’ * 4 1 ..._..,..._._ L LY
o+ .F Y e
4 J F g L -
r o u %
r o ) F 5 W
1 L
- -- [
.n.‘ 4-. _1- .r.-f-....|ln.-..-,...l.l_l..-.l....l..l.l-l““”“”hﬂ““”““““‘*-lli ..l..l.i...t...l.l.l. -k " . -J.r
’ .1_. -1 P .-.I o J _-l.. " .r.-r
L ’ . 'l ..-..._r .“.\_l......_.lt-_.l.il.l.l.....l.-ll_{_...l .r.._-_...r ._..__..
’ f £ Y -, rh I.__l...-l. . - » .
h.. ? -.. ¢ N . _._rl _-. . r.r "
L r) £ -
’ r ¥ * v L] " o - 1
‘ 1 ! * ' . 0
PN * " . i %
[ * - F iy | B ] Y 1
. ' . *
r 4 ' TOF r ar. X
) 1 + N,
f d ' bt Y b y . ;
___“ 4 ‘o PN \ % ._-,.m_ "
0 ] ] ) I LI 4 : 1 .
" F o y 1 it L1 +. J-.....-.-.I.-....-..ll-.-:..l..t_..l_.l_ﬂ..-.ln
. . ¥ 4 . Y .r..-l-j..l.lll.-. rumaiiehy
+ ] r * » N e ._l__ 1 L] L AN
LI v : % ] i
2 ’ i ! 1 - i ; d : : ., '
. . . . .
/ ¢ i 1 L] b i 1 O fa
r [] I L L] ¥ ‘h H a1 v
e ity ' : 1k . 4 . i i -.._ ._..__._.
! A S : L ! . i , ' L L
* £ H 1 - # : 'y - \ ! ,.HH u
- ' {3
e ___. ¥ ¥ ? ¥ ’ ' " LY -
4 L | 4 . u
. . 1 1 i ’ 1 . =
1 “ t 1 ! !y . ' 3 tw .nm e
! ' ' - .-|..._.|..._...|J.m [ - A - s L
n 1 Y L] I - ' .I..II_-..I. [ 1 “
4 L] -
. ' ! . i - Y amwanmme Tt 4 i
. ] 1 i ¥ - -1 e .
1 - -
4 d ) ¢ e B Ll
t o av e o=
. g ‘ 1 .___. [ A e ] m..\._l "
. L)
b . 1 3 15
[ | d .
L 1 3 t ‘__i P
' v ' 1 u._ L Y- -
£ L - % -
.-al J .” .-h .-h I.' ..lt-ll-.n.l.l.lnl'.lll.l..l.l-'.l.l
' 1 '
% . . I e ¥,
y d._n N 1 ......r..._.-......... i i
L T L | r ’ “ I
% LB r g ') ’ E 1
L \ LR | + i N k
L - J.u .@ .‘ Iy
”.._._. * -..-._ 1 1 1 L
e ar arwrar 1 L ! 3 b
" + LY ¥ L 1 I -
* ' bk T 1 . -
] L I..' N I L l-.i
L 4. * N ™ - "
. . .rr 1 ] - ....__...1..1. # ,
1 L 1 .._".. - 4 | l._l_.-....l.l...ll..-i P " )
_._.._... ..r.___ N 4 ¥ A
" LY . 3
4 - [ "
n""U oM A mea T ! .
+ ] ) a )
[ L ks ’ 1 " r 1.- *
w [ 3 . ' 4 - y
-+ f.l LS “ b -, L-
y _J_ .r..i p Fy . #
._. _-.-_. b .-. ] ._t.t- ] ¥
» l...l ¥ ﬂ LY ¥ - t‘ t.‘
.-.l LY ~ % I .1.1 .
" -y
_.-_-.- .____.._ J....._!_._-.._i - } -.....__-.. ._._n_.
- - y - -
1 L L - - ’ A
'.'. fmf .l..f“.'.l.'-l-..Iul.'..ll.l..‘..l-..ll...-.l..'.—.- .....l.l....l-..‘.ll lr..\..‘
- - - .
b - -
] _.-_..m LS - - L r
- L] i . - ..l. -
l . I-Li_..i... __....u.-..._i... .-.___.u- |.___.
I.I ..._.__ "o -l.._._._.__--..l.l........ d Lol .-_...-..
u - ¥ -
- - e .
* iy _l..-llll.. ._-....!.__....____. -....I.l
J _..._-.J__ .l.l....ll..l.rrrl..-.ir._.__.l.i._.___.rll..._. -
iy
.-_..r......_! .-_\__.ll..__

U.S. Patent

e

”
l.-..".._.l.l.l.l.{..l.i!..-.._._.l.

o
L]
L]

L
‘q
"ll e o om o R o ow wTen oy,

“h'..l'.-..-'h-'.'.ﬂ'i-ﬂ:ﬂ'ih-\“‘
-

F .
a S
- -
- ™,
-
PN
- .
~ .

it
3

ra

wh ol b v ol mc

= i =

wh ook b cuk ok B oar b b osx s o m

wh o m

\..._f.........l_n_.......-....__..v._v

e B I e I B

’q}thflh-ph'i-hwah-ﬂ-

L

-

b3

™,
]
-|

Ny o oy g gk oy gy g ey oagy gm o g g e ay g e my gt gl oy gy g oy oy gm ey ay gm d y

r

Phv#ﬁ1#hquhrdﬁr*hv#ﬁwﬂh"l—‘-qr‘I-!r-'hrrli-'-rl--i"-!'l--l'il-"r-rlh"rrl-l-'-l-rl'-l--!l--l\."-r'l--'.il-"rlllh'r-lll'-"l-rl'l--!lll-l-hl'r-l'il-'rlllh'r-rl-lh-lr-l'.ir'l--'h"ﬂhw#ﬁwrlqr‘hr*hrﬂhvﬁﬁwr

- v W -

My g A o M By oy ke by ol B e o A Ry o gk o e np e e omy ol M g R Ry e e o N e npt R e omy p B omy ol B e g BB g e R ony R B kg R e o Ry o R By o o R el B owm gl By R B e

-t L 3

- - N F ’ 4 l:...l#u_.n
. e , ! - . o T

e L
- - - - ’ - r fﬂ.
! . e TR

*
L_... ‘- 4 r rJ

X » i1 F -..J. ._.._._... v » - - -v_...

. R N e . Y 1 2 g

” ﬁ L - h, ] ! LY L LIS "
~ LN

|

L |
ﬂlilffi‘?lllr.‘l.!”‘i.f\.ir.f n

I..-.-.II_....“___..I_._‘_I_J..II.I_..L__.\ )

pr

| |
A . ) . . “ % » .
. } 'y N " r.-m
¥ r W ' * * L - o & . o »,
-, L T

- [ [ L

-
-

BB = o ws B B o A B ...1. i
o * b *

e - 1
- Yo .

- ..
-
™ e =,
_-....-_-rr..-.l...-.....nl.ll.. 4 'S

4 Y AW FE R A h A ETTSE A

-

a
b

L
"
B Y -*a‘u#'--'l‘ﬁ-'-*-*

-,

L3

lrii-'-i‘;-;i-'-*i"il'-i‘-q‘u-*r
-
L ]
L™
L LY
L ~
iy,

"

il
o

ﬂ"
L3
T

L |
LY
k]
-
-

L]
wr
.

L
"

-
"=
R
b

-
[ ]
-

Jl--vn--!n--lnh-!nn-!n-ﬁ-.ﬂn-.-!n
"
A,
-
-

L
-
-

Ealh I B BB M B B L e L B B B B B B R B B Rl R B B I I B L I R

F

' :
i J‘.-....H.-..q..h......-l ‘_.lh-pdhh.r.ﬁ-.i.j-".ih.‘

N,
-
(LR LT

N
-
o

- -‘.‘;’-‘F' - AT;

L .r".l.‘-tl.lﬁl-.'.rl......l.l.‘..r.-nl..l....l....'...l.!‘.'.“'.ll--l.t.‘. In..l..'.l.'.i.':‘.'.‘.'.t."I-t..'.‘".‘.t.‘.'i"i.‘q..

2



U.S. Patent

*

dy e i

Jul. 10, 2018

-bh-ﬂlﬁ'_‘hﬁﬂ--ﬂ---‘-“ﬂ"‘-‘-ﬂ-h‘.hﬂ.-ﬂ-‘ﬂ--ﬂ_"n."-—“.h—..h—'ﬂ.-ﬂ--ﬂ_
-

-
e
-

__HﬂhHﬂhuﬂﬂh--li--ihh-lllhhliiltv-ihudilhh-ﬁl--lll-'--!-l-.--lllli.--r-llh-l-i-i.lu-llh'\--i-l--ll---llhhl‘--i-hr-llhu-ilhn--il.--.ll'--lL-lli--r-ii-fdhﬂﬁhvﬂhbﬂ

{'lu--!-lhn-d-

T T L

L

L

r

A Y -k ;

1
)
L
i
{
4
!
{
b
!
{
i
:
o
i
o

-

m
S 'h"

-

'I.

- oayew -m oo rmompow TR

Pote oo of b o A o A

L
]
- omodor -

[r
oo -

-
*

.l
-
- =

-

9.6

i W W W, B Wy W M o

&

{

..P“.,-n.-.—--..:-pﬁ

"

L1
l--.|---.|'h0.I
L

¥

- -

O e R I R R

S

o
-
Ry A B o o R By A mter A ow ok B R

i

-

j-l‘-‘h-“-r‘h-—-‘-!‘--a"-q'

Sheet 3 of 4

US D822,829 S

-"ﬂ-l.-ﬂ.l-ﬂ.-'-ﬁ‘

.

r

LY

-
d*ll—"m'h?—#q'ﬁ‘-“q"‘-""ﬁf"-—ﬂ— e o Rl B R
- .

-,
L

"

*
LY

w

4 Y

L

A

L

LY

L

-

>

L3

e ae

b
= -y

o

uﬂﬁu}hqur#uhnuﬂnﬂn-ﬂuﬂﬂ‘f

i

-;v-n-;r---;qln--l-.f

- S -5 F v A =

Frmw sy e

r o A AR e E A

[ e

. qi'-.&'id'--hqi.f-u#.ihy.d'l-ip_'

aY

LI I O

- = =

-5 re-
-

Rl SR -

-

i.
Lo S

- -
=
R

-
l"Iq"ill..., .
Et
. el i A B ARk h AN o E N B R kS AR E T B Ik B 8 F W Sk R E S kS okl ol o B RSkl Skl ol B e NSk AR RNk ES o AE B ol o BB B Bk AdE R o E ok R

-

o o T Ty o T et O e

Y Nl il R s L I o R o T T T L I T e I T L T R T L R T B o I R . R N N T T T T T LT,

-

Y -F . F ¥
[ S|

N

e ok A R

—t

T o o o e ow o oo lll;

L
L =

-

kol A ok A R

"W ~F E W T F Tt F A A
ok e ok

*-_
o i
i -
¢ L
P

-
B s o

-
=

R Ll T T L LI L TR e e Y e

- Eromr omromroEr om omr oW oEromr oW owror

L SEBUUIE T BTN N R A

m L T R R L L L T

kY
w o

N ™
8!
'\'l'—--l—if-i—u--l-q‘
- ) .

- L

™ *\

L
[
‘a
n
"

»
ol Wy o A e o R T o R T o PR T o 4R T Ry g AT Mm T AT Ta gt T Ta o % Te oo g% e tp 4R T g g Tty g T Rp R T Sy g T Wy pT T Ty pf T Te mt AT e n T M, Ty g M Ty pR T Ry o W Ry o ey v g oA A e A e

*ay -r-\h

\

) . o
. . \‘ 1... .-|-¢ *.‘ n uq‘
-..---A-#ll».---t'!-. -y - » ‘",‘_ -

4 " o . N .
i o - i * H o
] ] n [ 4 LN L] -

‘e L] L b |

t + . .-
‘ ’ '}n--. - A A= I-‘i_--l--i_---‘- -"]- - 1 'I-"
. i ' ' Wt Tay
* 1 y E w I ‘H‘

' = 1 i
) F r : \

‘ ¢ ] 1 » 1

" L]

* [} 1 [ » :‘. :
¥ ¥ ¥ ~ -
[ F * , L '
v - b | R
1 L4 1 = 4 p : :
J L 'Anﬂnuatuntuutur.ﬁuuﬂ ‘1 1 . "\
'. ¢ f -" ] P_ i o i mr o e = % b L I R . I L L I I A I O . T L I I L T I I O I T R . I
L M " “ . b o . . . . . . . o . o . . o . . o . . . oy -
L oo om -
: : ] T | L f = I"""'l».“‘
" " Pu#'uuﬁhuﬁhbéhuﬁhuéhu-l'i'-uhii'-'uu'i'-'uu'i'-hb'.i'-a.i.-'-i'-.i.l.ii'-u-l.l'i'-'uu.f-'uu..i'-u.i.--i'-.i.-i'-.u.-i'-.'u.-l"-.uhii'-'uﬁi.i'-'ui.ii'-hu'.'-'-ab.i'-hb-i'-lu.-l.l'i'-'ui.l'i'-'-.l.u.'-'-ui.-.ﬁhbihhéhuéhuihu##u#ﬁ' 1 ‘.i.‘
¥ + [ }\: LY
') I ¥ ¥ T LY
. . i « 1 .
. . 1 L
¥ i . TR A R o A T o W T W W oM AT oW oW oW -.-—...-l.w - e e -
Y d'r -.-h‘- .'. r ..-'Fﬂ---h.- LY
I r ' : B iy - e . - . L
' ¥ 1 s P ity % a 3 ! L “ =%
2 1 - i '" . 1 - . bl
+ ' . - " . ! 4 , 2 \
r £ N A - ’ s . ' ¥ LT . *
" § 1 i » Y " Y 3 ! - . - L3
: b 1 v .; * " w1 T, W T - L L
* % ] .- A r LY 'Y g }"" LY . L - W
I ¥ ' d ©n . - " N ey "
: ! i ' # il ~ * Y n - 5 ~ 1
. ; r 1 .IP L - " . ] F . - - L 1
¥ % k ooy - LY - ' - N - LT
T r v 1 l! x L L bt " T L - M, LY
¥ "R [ LN LY , L . . - L a1
| ¥ T - s s .. " . ] oty " . . %
) % ] % _i F 'i‘ -, L] L] N ] - L - 1—‘-
k L] 'S -~ . "" b ¥ i " - .
' , PR . . . -~ ¥ X . . " . £
] [ T ’ ] LY ] [ Yy L F' " LY -y L] Y
N . ' » N L - W ~ 4 ; » - .

) r ¥ F - " r Ly LY ¥ n}i""""h‘\ L - LA |
¥ k ] . € L LY LY Y iy I Y . . vy
‘ ‘ ' v iy x " " . . ¥ # ' . . .

(S - ~ * . ) ~ w , .-*'L - L] :
1 ] '3 1 r A * ™ . - * b rl ['. " PR H!
¢ T’ i 4 LA ‘l‘ * [ . w ; E - r F_* . -

i ] r ) Y L. LY - = }5 F' » v N Pt s t
v " ""‘ v ™ b ¥ }-\t- --.-...ﬂ & 13

1 L i i ,.-: - - ™ LY s * o ‘ ‘.F' P :‘" iy
k b ) ] ¥ {F. . Y L} "'? e s my o A o 'g.g-';f - r. - " F] 1 r
L] L - L4

b ’ v r - » * - at LA F . r o 3
, r 1 PR - ~ ¥ i »r 'L "' F .--},ﬁat_hﬁu_-ha;h_n_tl_ﬁ +
] T ] i'. " "r* 1.“. . - ;.l » g o . p ' r
’ ' LI * . - Pl . o 2 LT 1 r f
: k 1 .-"!E 't “u "‘.‘ Yt .F:" i 4 ¥ ] H +
" : ¥
d * ’ P . . LI [y L _’._ " f I- )
') '3 L I e A H..F-h'.'* r % b ‘n "l‘.f ..F;'I:- . F -’ "'rf't PR TR PR S o | L

. - - ..

L] L} ] -Ic_ n Y .‘.‘h 1 ry ¥ !J-"’ ) h_"‘ -" -_ur I 3
\ . 3 . A ! Ay ok . * X . . ¢
L] , Y ., L i & . F F
! : , { . A, % i o i - ‘,;pﬂ-lv-l;srlvﬂ'""ﬂ et L
d F T - —r S ows L LY w f & . - * *
. . . - l‘ . . - b - - > _lt.l-f 'h-‘ ¥
i b * L PN " . 5 1 .-J:f‘ by r-‘ \ ""'..ﬁ b ousoig oy g
' : \ " N, o . ! ’ . toa )
N . . . i * L “ "..; . o “a - "',r" |
. . . " . - \ . N
¥ v . ] " "‘! L T L R E - u J L
Fl F] ¥ FE . by ¥
L ¢ i po ' - " *. »
' : : ;' _'l ;'I*.‘ LY ‘H.." 1
p : ' U { ' - } ¥ " ¥ I
: I - o e W - 5 k .* ‘-‘ LY j. P
' - T ;_ 'r-""l- - " £, '
I " » . . - L : .,f' .‘ " » I
n + L
: : T t ,;-f' "q‘_:r "i.‘ 7 ':"

[ - . T
¥ " ] . B om sk ol om - sk e e e o wh o m kW AT B L ::." o * ’f ]
i r ' " .;u-—-'—u--—'—nn-—-\-ui--.‘ - L r;. » - - ':" - F

. ---ﬁr#nvwﬂj;-. W R AE W oW Ar g R R G W R E R oREE g wm am oo ¥ - = u % /
r L ] . F = - - [ ]

i L% a
i r L 'y, ol - 7 .
1 q » b -~
L] E 1 . ~ ". .
" . - r
¥ LY ol R % oA g Tm o aR W N bl "l "
‘ . A_—-I' f‘q-*‘-l"-l"t"" Y o ot o {-‘-'I" .i"-F'"Ef-F.-'E" [ 1-1'1"-1";1‘ -1"1:‘-]" ™ -{-"—‘I'd- -‘"—ﬁ'.il"il'l-"" - -1"-%'_ N -I'-I“.-F'-:I"d"-f'-r {-P-'E‘ J'-F'.-E".il"fqﬂ" d‘fq-&*i"ﬂ' -I*-!"‘:' -rl'-l"ﬂ'-ﬂ‘{-—"--r.i‘f.-ﬁ.f*i‘fﬁ E oot -_-J"-I".!'-&I‘d"t"-r-i‘- L Iy . . 'y - -
’ ™ LY " ] ~ ™ “ . . L L ~ b L™ \- ™ A *q. " » " ™ - -
L] LI . * ~ » L - ~ » . ~ ~ . -, L ~ 1.. A L L “ . .., "‘,."' »
" L] b ™ ] b . " L] ] b ™ * " ™ " L] LS b ] * L) y
}ahu_ﬁ-hu.ﬂ-hu.--t—"u L » LY LY L L Y X 1% L} LY ~ LS " LY - » L LY LY u N e 4-_il
L - LY L L LN oy ' L LY > L LY L Wy L LN - = L L - 1% _1,,”---'l r
g v - - ~ n » 4 e 1 - . . ~ - - . \ ~ - - s ~ - - * -
" LY Y Y -y L " ‘m -" L : Y LY LY » T L1 L Y L L Y Y _,*»..u-" a
e e e T L T e oy i . ‘S T . i"'
i --""h

L

s sn wp B own sk e ome o m ook o cam o o sm o oh B osn oh B omn ok ode o me omk M omr ok A owm.

-

- -

‘m o o im sk oam o p Je me shode mi. sk A om

‘m wp dn im o B oam osp B ome s ode mi sk o de o mi sk e omi sk odw

s

R R R S T S i S T o BRI T T i e I T T T S

]

- oy

B T



US D822,829 S

....._.,.._... ‘V l.li.l.ll..l.ll.rll-f”_l#ul_l-..llrfllr....ll
'
\ ..._;/f ....__.. L1
l..l..__ - I_.._-.-.._l" .f.ll:. . # T 1Y
. \ u B |
J____. - -. L1
- o T - A “\ b | g -
.-.....I. - T A ote W ._ ._.
:..|.1_ r:. i T = h 1.1. n -
a ]
.1.1-.. [ ] i ——— : - :
=" - _1 .-.... .-_
- " B —_— . | | ..
.I..I.-. el ——r— .-.u _ —
- - == ————" ] -
) R
“‘ --‘l-l.ll.ll-ll.l.lll.l.. —— alln ““ m
v ,
» t
_w.... '
" d
L]
¥
|
r
i

Sheet 4 of 4

Jul. 10, 2018

U.S. Patent

‘.J"""'_"“q"“"""-h
h‘

- -

R

-

_l..._l-s_ A SR A

-

."1-.".'—1-.1].

— LT

-~




	Claims
	Front Page
	Specification
	Drawings

