US00DE48962S

a2y United States Design Patent (o) Patent No.: US D848,962 S

Fan et al. 45) Date of Patent: <+ May 21, 2019
(54) WATER COOLING DEVICE D694,199 S * 11/2013 Lin woovooeeereoeeeoee. D13/179
D722,577 S * 2/2015 Zimmer ................ D13/179
- _ D777,123 S * 1/2017 Yensen ..........cccoovunvnnn. D13/182
(71) Applicant: AURAS Technology Co., Ltd., New 10,015,909 B1*  7/2018 Han ............ HO5K 7/20272
Taipe1 (I'W) 2007/0246205 AL* 10/2007 1€ wovvvverrreorrrrooror F28F 3/048
165/170
(72) Inventors: Mu-Shu Fan, New Taipei (TW); 2008/0006393 Al* 1/2008 Grimm ............. HO5K 7/20172
Che-Chia Chang, New Taipe1 (TW); 165/84
Wan-Chi HSiﬂOj New rﬂalpel (TW),, 2010/0128431 Al* 5/2010 Enksen ........covvvvvnnn. GO6F 1/20
Yu-Ting Chang, New Taipe1 (TW) 361/679.47
(Continued)
(73) Assignee: AURAS TECHNOLOGY CO., LTD.,
New Taipe1 (TW) OTHER PUBLICATIONS
(**) Term: 15 Years CoollIT, “Closed-Loop DCLC”, Cached version dated Nov. 10,
2017. (https://www.coolitsystems.com/closed-loop-dclc/) (Year: 2017).*
(21) Appl. No.: 29/647,821 (Continued)
(22)  Filed: May 16, 20138 Primary Examiner — Jennifer Rivard
_ o o Assistant Examiner — April Rivas
(30) Foreign Application Priority Data (74) Attorney, Agent, or Firm — WPAT, PC
Feb. 6, 2018  (TW) oo, 107300755
(51) LOC (11) ClL. .., 13-03 (57) CLAIM
52) U.S. CL . . .
(52) The ornamental design for a water cooling device, as shown
UUSPC e e D13/179 1 described in the draw
(58) Field of Classification Search AHE GESEHDEC 1 HIE Grawiies.
USPC ....... D13/179, 182; D15/199; D26/138, 141,
D26/152, 142, 63; D14/435, 436, 447 DESCRIPTION
D23/330
CPC ... HOIL 23/473; HO1L 23/4735; HO1L 23/46; FIG. 1 is front and right side a perspective view of the water
HOIL 23/467; HOIL 23/4006; HOIL cooling device, showing my new design;
23/427; HO1L 23/3672; F28D 15/00; FIG. 2 1s a front and left side perspective view thereof;
F28D 15/02; F28D 15/0275; F28D 3/02; FIG. 3 is a rear and left side perspective view thereof;
GO6F 1/20; GO6F 2200/201; F28F 31/02; FIG. 4 is a front view thereof:
F28F 1/025; F28F 1/325; HOSK 7/20263; FIG. 5 is a back view thereof:
HOSK 7/20272; HOSK 7/20281 FIG. 6 1s a left view thereof;
See application file for complete search history. FIG. 7 is a right view thereof:
_ FIG. 8 1s a top view thereotl,
(56) References Cited FIG. 9 1s a bottom view thereof,
UL PATENT DOCUMENTS FG 10 15 a front and right side exploded view thereof; and,
FIG. 11 1s a front and left side exploded view thereof.

D571,314 S %
D574,790 S ¥

6/2008 Horng .........ooovvvvvviinnn, D13/179

8/2008 Song .....ccooevreviiiiiainnnn, D13/179 1 Claim, 9 Drawing Sheets

.................

7
5

iy
4

Ao
f‘f S
v

A
b

LT
A v ;;)( r’;{ l'_:'.’? P

AR
KA

&
0 .ﬁ

sy A

A AT e
S = _:: __-.l'__—.l'._-.-.-._._ AT
T T,

SA AT T
L

L lll-" Jr-'.: .- ,-"'r' W
" ; Tl-.-\.?.-'l-.-\.l'-'.

FEAT AT LT TAT
B T A R L Ay )

e
e

A
755

. . . . - . . - . . - . . . . . - . . - . . - . . . . . - . . - . . [l ] .



US D848,962 S
Page 2

(56)

2012/0103575
2013/0146254
2014/0008039

2017/0186667
2017/0257979
2018/0023594

2018/0114738
2018/0269131

References Cited

U.S. PATENT DOCUMENTS
Al*  5/2012 Tang .......cocceeeennnn,
Al*  6/2013 Jeon .......ccceennen.
Al*  1/2014 Liu .....ocoooeeiiiiininnn,
Al* 6/2017 Choudhury ...........
Al* 92017 Wu ...l
Al* 1/2018 Sheng ............ccoeee,
Al*  4/2018 Mitsul ....cocceeen
Al*  9/2018 Na .....ooooeeeeeeinn,

OTHER PUBLICATIONS

HO1L 23/473

165/104.31

HO5K 7/20927

165/104.11

F28D 15/00

165/104.13

HO1L 23/473
HOSK 7/20263

F0O4D 1/06
165/104.31

HO1L 23/467
HOIL 23/4006

Amazon, “NZXT Kraken X61 280mm All-in-One CPU Liqud
Cooling System”, First on sale Jun. 16, 2014. (https://www.amazon.
com/Kraken-Liquid-Cooling-System-RL-KRX61-01/dp/

BOOLOYLJIG) (Year: 2014).*
Extreme Rigs, “Alphacool NexXxos GPX GTX 980 M02 with
Backplate Review”, Review posted Apr. 3, 2015. (https://www.

xtremerigs.net/2015/04/03/alphacool-nexxxos-gpx-gtx-980-m02-
with-backplate-review/) (Year: 2015).*

ModMyMods, “GPU Water Blocks”, Accessed Feb. 6, 2019. (https://
modmymods.com/gpu-water-blocks.html) (Year: 2019).*

* cited by examiner



US D848,962 S

Sheet 1 of 9

May 21, 2019

U.S. Patent

Y i

L W W W W W W W S WL W W W W W W W W W WM W W W W WL, LW MR WM WM W W W W W W W w W wr

r o
PPt ot M

\\\.&x R N
I o B | 5N

i ...1.1..._-..”...|._n.11...-.'|1 _-..‘.l...lf.._u._..'...._..,r.
__.._.-.......... el ._.._:f.., J....T.r. __-urfdw.f..
-_..r..._........._.._. ..._._.“.. ..ﬂu._-rﬂ.-__w._m_"._u.;__ ..;.I,.r
¥ P T SR PR Lo
J ' “_ ..T;.,f__%.._n. iy ,..,_,.,W;....

b . . _..:_.__..h...._....un.rla-r ity -..f.f.
i NSRS e
. A M Tl

e . Bt ,
- ] A | 1 S
........ ’ ....-wfﬂ_.....nfh.__."n._._l..qﬂ.h.hr.f_.._.._ .__..”..__..-'-r!.n

LT s e Ly et
e ST mf,,wf
A T SN TS
1k i- [ ) ' ] E Ly
Ay A S N i»@;ﬁ;

L. .___.:....m“..._.__...“. ._____._..__.*__.__..._..:.”.F.....__....."..ﬁ_._‘...__“_... __..m.m.____..
G Uhit oy S e S PN

1
MY g - 17,0 .ﬁrf_..‘__.,ﬁ q._....xf__..,
D ol T W R L e ol [ S L R PP P IR Ty )
T (3 A..ru...__.__.J,n ::..__...._a._...ﬁ.hﬁ.,_ _.“ﬂ.wvvt__./t

R L T L R A N i . R |

-+ LobiTnam LY [N Rl T L T N

.__..__,.__..,_n.f,.r H _....._.._.“ﬂr,nfw__._...“.__._a:”.ﬂn... .+.....«h”n¢.n_.. ] __L.....w.._x.._.“._ﬁh‘_ ' ....ﬂ.. —

SRS A P .__.h.h.:__..... ity m.ﬂﬂ.l:h.am .._-__+1.”._..~...___. ELRAE __..-___..r..rh;“___ il 5

b e 'l ._n..ﬁ.a..pfrm-. N (HE ;.nf.r..f-...t.... ._nr-___._.,.-_“...._.__:.__ ./rrm.... ..mVn.u._,.,.__f

f hrrum.m”+.ﬂ.3é b __..u.....,.wfm____..._‘_"_...__-._..._.ff_“r.r. .m..__._.._"___.q_:_ L *__ T"..__p_qw ﬁ_ .

B Sy e W ;1 S S P R TR Frtirh CLCHE

_..__”_.“..u.. . _m.__."r..___r,.,”ﬂ,.-_= ATLE LS AP H .1......},.._.- it -..f..—. _._..__..ﬂ.ﬂ._ " ! 13 H._"?
.....—.A-&___ i ._J..n}-._.__.._ S f il r,a!ra.

]
A Faa 1

._”L._u..”.....-,“ﬁ.-..._-:.._,m"._.___.__..“.-.-wf.‘..._,.._“_“_“....".._.._:_..“ffr.‘ Le —__...—._r-.l#...u,r-.,.r
. e, WLEYR ....nrf.r._______....._..f!.r(r-......k.__..
A AR U S e I
[ .....-—.._J_ . ' ..'_-1.1__" . -AJ.-‘-._._T.“._.:T.._ 1 __.'r—_a.j-lff
0 o S e BT S e
5 T e T e L R

R J._rf,__....._ 1" ﬁ.h_,__...___..._..H”—.,.-...I.___n__._.1._._...._......”“_?”..__.____%..‘,1...”&(..___._.__._._....._"-WWII
..m-..“..._r'_..__..__.-. AT T ity .._q.-.__Jhr..u_r._...____tn.fa.p_..'_.m A
. ERERL. L T, ol s __._.+___..ﬂ_..._q..__. ..f....._.r__.__....._ __...__...._._.r._.rF
T e P T N N S NS i SN
el g Ry U ST SN T N A S e S R

e LI R e Uit U e S R
i S e e f,ﬁf,,_../r o

! ‘ R e i il MY [ R W B R L
L I A e e S AT O B
| ...__;f.n__.....ﬂﬂ_..f_.__..ﬁ-u.....__."._;.... ST ST e M nﬁh... Jvr..\ .
B M Y ; , ﬁfu.-.-...”_._‘—...-. . v n ; )

: L 1 n,

. S
._..-.p.. ] q.__.r.fl. -__‘..___r‘._._“
o, = O ety IS L e
L . [ LR AN [T Bl N
= - ..1.;.1. . _.‘- _.._ _1.._... _ﬂ.____.i..-. . H i
H ...._n..-_...1 R - Fy 2 __.._ ._._ 4 WY Wt

v

ik

-

—r_ur

. . : - el TR |
. e 11 b 1. i, -
YL
TR AT e
L I | b ]

._.___‘-.._.l._.._ 1 ___—__"._-..—__.,...-...._..' m_-_a_h__........

PR 1
_..:h.auﬁi...
.‘

A
b . % _._... i L e . - 1l-cF . .—_m-_.. ! .
. _.”..m Y :___a.“__. ”fa.....ﬁ?fn.hﬁ.ﬁ b __"__...”._.J_-___._. r.n__,._..”_.w__n_...u.#&/_-. I < .

- 1. i .
Hi5 ST N G S e Sy
T I ......m..r.....—..__. .._.;____M"ﬂrﬁa.r?..., ...1.::._..“.“1...__ m._....m_.__..m_.“..a. M e
r}.ma :_r.__...b.... -, .__.."_..:_q..._." LT R _“.___.____._._qfrf 1Lk TR
A T I I S U N e L T e L
S, A - LN :

...: .
1 L ' . . I
AN T | ' I L
D n S b S e Ly VY

. I
1k,
1]

[ D14

gl e e ny e e o= 4




US D848,962 S

Sheet 2 of 9

May 21, 2019

U.S. Patent

¢ Jld

1\
e b

R |

- =.‘:?.:

RN

-
L]

LA | [ Y
l\.""}‘.‘ )
PR LT T

L] L

T, A
. . HI ! H
R, " . . I,

)

T,
Y N\
1
i

=
A

T
g g T . . . . . . . . . . . L

U,
Sy iy L Uy Sy iy Uy AL AR R
1

St
4

-
]




¢ DId

AT
b
L]

US D848,962 S

. .
L] i L]
. n"" PR T
. .
bl h R ".
X .

b ]
v
.

R
=i A
" n.?'.\'-'-.;‘
<o

RTIN

AL

F------?F\ﬂ

~ E.l:

- - f’;,"
Y/

e
Ay
X
4
ﬂ
0
/(;:f
—_— 1_;*3:

L]

I .

L]

At
HEE
ﬁ:.

b

Ry

_|._.

Py

FRl S

M- 2
d ... “_._“_._”._ ﬂ.t..‘__ H”"-._.._.... ] __W_J . M”n_...,.._m. W .. =i _.m.n.(ﬂ..____ 1 “.mc r....-.}.r
- ir J

o - - -
-%
[
' i —-
—-a
-
-r

-, .
-
-

s
5
I
_. ‘f:(::_
o

7

Sheet 3 of 9

- .
e - ! -
.
L, S
- 1 L

Pt LM o 10
b L1 B M LN R
1 Sl b 'y ..a..n_r?. stiY

171
ZEA |
: A y
i ﬁ.._.ﬂm?
' o fuil kA

- f
_.._-_.J._u_.m.—,. y _._.._
.d

0 [N ] L
Fo b b LML L
~ SR S S
- - ol 11 1

., .__.___ +F

Rl
T

May 21, 2019

U.S. Patent

. SHNT . i (LR Y g
.. Y b d - . e H s
T i k- [ I L] 4 1 =l L - i i, 111 - [ 3 - L I I |
; K " F 2t ] k) w 4 ' i . Y oo Yatdee .fhr__:r__rn__.:-..{ﬂ— .-
1 A ’] ! A L - H A L i . ) T . .
) PR I Al Pt LT AT M I & L i L Ut T [
i !, H i . R 2 . Ll . Ty " " ' ! .
ks uf b n_ i .__ LT ] ELI | il F.- .1_}. ¥ 1. [ ., LI ._._ ' 1 -k . !

;..
' . o L]
e e R
L A ."_. i

i L i R AR LT ol ...._ i ]
: .‘.... W ._.. kAP ..“._1“....”&:.%____“."__.1?_. 2

A Lis PR i M

. R A e b S

™~ TR e S T .a._m,w_....}..,.,_.‘_._um._.,..f
. R ] U

- v, . 3 I —_I.J... 1k
T .._h..___......ﬂ._ : ___:.ﬂ_r...__ .:n..m_.: e
w S . F.__.%bu__.“r__\__...m..i _r. .__._.."_..._m..-._.__ .“._m_.._u._._",..__..n..__.»h.;_._ﬁ._. :

L
Jl.r-... _ .1.-_..-..-fr-.m.“.
- L I o
S e PN
r -
-

1i
....‘...!-.M.._.'_..n.—.—...._:. ;..-.__..-._ ._.!J.fr.r.
-} —_-...._...!.—_..m: ] .-_'—._-._.m_ .J..rr-.-.
-F.q-;wn}ff__.ﬁw._..w..-.._.i.}.lﬂ..a._.-.m_.-.h._-._..““j -
ELL N

' o 1, b | Il O 1.
S R A N A R
L 1 ek ....J..____ S

F ....._....--,.__nr .__h."
K

'
ik

H T T

[ il

W .w..._x L o by

[N ]

i3 AF b LR g
A ....._,..._.._,._:._ﬁ_.m .“ ____.h_;_.,_ur:.mk__ o
R S
..,.,..fw.k_._ N Aot Ay
1 4 .




U.S. Patent May 21, 2019 Sheet 4 of 9 US D848,962 S

............................. Pl P N N N L . - r
A : T LA 1! L f: 1 : Ly
.-p-.-.4--.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-..q..-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.J-.-‘-.J-.—.-.-..q.-.‘-..q.-.l-..q.-.l-..-'
- L ' A e e )

1 r i | i
LY T :
0 1 1 ] .

it STt B LTt
1 S S 1 o

] - "ll - i

[PEEEE T J T | [ m = B | - o -
eSS LT T ) ‘Tl ] S Tt L et
=4 - : _.___i-“ .t '_I__:- k _.___d.“ ‘I -"'I"I

1
LN e St
Sy Jm el !

-7

/
fralls

T
ikl
FA
*-i- - . . -
Y
Yy
¥
-

'R
'R
o
i
1
|
o

T
inh
Araga iy
e
™
i
[ ]
P

A0
;
.'

1.4

o

)

[
110
: L
....-..*.*.-
i
Ik
i
[ |
-

e e
SEA RN
“:I:i'i”
L UL ML

- ————
Pt
L]

R
Pl
I

o

e e !
=i
1
'
!
1
il

,.

N
[]

L
i
i
]

T"
1
K
e
"
i
A

[y M-y - I T
bz :=:*’: o) e s ) :1':: i
i oo O
et el . N b e o

- — = g T

RN A
ipd. .

114 i

ol

e

CAT ﬁ;

| | 4 i1 1

Nl [

L S Y

Lt ey Do D Hop lop D By

T

"___J Lew o - = ..J, - —-...J
n T Syl FoTIy RTI
-t it -t

- _
-y Fao.) - | BV R
:':'13 t":':':‘ :':':"t g +:':':":
= e et e S Yt

Forary RTH F b Lm T e

R e B bl Dbl by

SO S Ry el
== :1 d.-}l ! “ - -

i
Wb

P
r

b

]

1

-l

A

-t
[
i1
il

.*.-.*.*.-

b
a

LI |
i
[ |
-

)

o :;—-- ';; :

[t Y g - e TR
PR e F 4 T F
AT I [ o gt Ly i
I " =100 oTr LIt EITH
L v

' e T Sl S
B B Bt B e N el

T S A i 2 e

e om w2

R e B R St Y s TN i At I
L T I I T T T s DT DT
I 4 e Y e S|l | pupu i pmgit B Symn S Al gl
L

1 o= ¥ -
— *L—rﬂ"-—l#*_m}i- A -n-L—-'\--':H-‘-I.- PRI
e v R e .

e

-

B R R LT

FIG. 4

-

-.-I—.*.—.-.- F-H-‘u-‘

1
! 1 L]
1 1 T
T T T T T T T T T, ™, . LI -.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-_-.-_.-r-u-_-i._
EE N R R R I‘.‘-' I : : ] ‘i“}' T T TR T TR T T YTy T T T T T T T I....:
e b 'y i ! C’.T 1 aos e .= .soasssssasasaasaaassasaaaaa Lo
l"'. . . . L 1 . | . . 1 t b ‘-_--\""-\-,. . . . . SE L . ] \
| IR, . . 1 . 1 . . 1 . t b i . e e | | [ { . 1 '. 1 .
LT : : 1 q : v i 1 . "r-‘-‘“-‘ ’ 1 i : l: X
- : BEEE (¢} I EEEERE I
1 roy . " i N | S ) Vi
1 1 . 1 ‘-r . ] .--
1 1 " i Y 1 i, | L I .'
'y ] 1 ] : -—--—L ] : i : -
1 i ] _ b -
1 L] ] : 1 ’
1 ] 1, -—
1 L]
1 L] :
1 L] '
1 L]
1 L]
1 L]
1
1

L T T T T R R R A T O o A O N A A N A A A O T A O Y

.u—"'.-'-‘-_--._- -_— .

&)
oo -

O
>
J

Lok S S U L L S L L L

A

1 .
T |

-

L]
--\.-.-.-.-.-.-n.-.-.--\.-.-.-la.-.'i-\.

b= ks ==
.

A R

N R

o

T

~

s o
-

ot

T '_-_.L‘
T

-
-

ST
R

r LB
.;'_l; ,

g e el o e

e
H+
iy
E

[ ]

i
H
I-i--i-ll

T TwTw

-

e e e e e e

'
=
i
TR,

H+++++++1+++++++

[
..‘- .+ .+ .+ .+ .+ .+ .+ .+ .+ .+ .+ .+ .+ .+ ."‘- .4 .ll
B R o o o e o o o o o

-,

e e e e T T T T o e o

¥
b

Y

LT I R
**..H*% -
s s ey

.
'+-I--l--l-+----




U.S. Patent

May 21, 2019

P e e e T T T T W R R T W R TR T W R W W TR W R T R W R T W TR W W W R W W T W W R W e e e e

-

e e . ——————

k

\

T T,

1

k
,’"..'-I-'f L ey o
T A—
'fi.-' "."'-_-! 'ii-" -
'_-. e | i-...‘-_.-l

L7 A } Ty

i
i

-*-..

WL
=l b}
r
i
~r;
‘N
[ |
o

-

(.-

'. - -.._l - '-"q,
Eabuel B Teibali
et B St

e
re
F
L]

- .I
[}
[ ]
|
d

g o am g am gm . am ag am

el B el
l——=1 e L
':-- -_.....I li"-- -
=T g e
CrTANTI
e B el
'--.—'.‘1 LTI R
"= =] - -
et I e
i

\-F'?T-"i
) i
P
e
o
i
LI |
o4

\

i |

1l
AE
b,
'
i
LY,

Ii-
Thiah
' ]

., P
R
1 '

'
1
'l‘ 4

L]
]
1

s

+

: L
-

!

[

'

| B
B
)
-
Ill
i
'

- . IL. 'I-.""-
LS R TR
- — - —

L TR RS
L A m -l e
i N S
- - *
- "'_;= ~ea
S i
- .
il i__;.. -

[]
1
1
H
q
-
1
1
H
]
LY

LI

i

4
e M
- =

’

i

o,

}
!

“\\

1

@

——

ol

Sheet 5 of 9

1
i
1
i

[P S P

g - 1
Dy 1.
l'x 1
., ke, s . .

-

E R T e ey

[ "W "I "I U "IN TN W SR R g —ug -y

|
g R} e ;j .

T 1 Sy

et P |

f

e L L S

B A T gy

i 1

Y. e g - F--'*'-!-‘I-I

e e m "l-"‘"'-l

'] PR B L e
S T --'-—"l ' e it ,-—--—.".I
-‘-r'-\'"1|‘- - — oy e I .._.:_i.|
g e meaE .-‘-""il
T (i RS B [ WP

e —-— '_-...-.,. T
.'---..,.:l----.._.'. :---..,i.I

— I JSp R
l"-.'..‘_l - Il“-a._.._il

N R e Py

L R |

.S g
. l‘-\— - *'__J .
. h:'r_'." I

l_'-__L._-"'I

o
s

-

. l-::':_,‘
S Oy __l N
. :-'._‘____ y -
e B
N O I
"
. :'-' o
. r_’.:.:‘l e
N P R

A
it el

- e

R
ek, I
- - =

: h-.:f E

- Ny B IR,
.'-..'_,' £ iatiak B Sl
bt et €1 e
-..—_'..“ !‘*-n- —_ FI'I-:__;_ *-l‘
rw = = t —_—— pL e m
r'---.. r'::-.a.,_. .::---.._:.:
h.-:l.::_ . H.:-:- : ¥ I,.-a-:l: +. '
gy I (e, [ St
T e e
lo—==) dr= = tl. o mmT.
I N | ____F_r
s e :;,.-.-=- At
[Jitinpte I Il S S
il Soni B K

i S . B S
L ) T S W
- m ) R
PRI TR
N Py, Y N S R
C = N S B Sy §
g eete Iy et )
B ] :-:—.t .-::':-:. .:::-:-.1.. }:

- -_---q-.f_.::-rr
b

e Bt et

I

) ;'r'l-- - e r-
T Ry -

. TEPAR e :.-_-1;;. -
SR RSy [

p—_—)

- -_:;_t.
E‘:::-:;:
'__._.'_'—"I-:

L] 1
1

el TR TR TIIET LA
I e’ Y el Y il
- = K T = e
e St ] i X3 i
gy r:'-'"'--:-.' g ) S
) S T I L,
r'i-.___ -: :-F‘- ""':-!-.I r-ra._.__- hi‘-na_._:
I'.-..‘ - ; r*‘-.. - 1 _..-.. - pf_.‘.. _...-+

i e N Sl et
S o IR §oral
[ r— - | 1.1

et

L,y 1t 1t 1
e | T
et “ N
t . =
v ommm L L I
¢ 44
B i +
t ¥
t +
t +
t - +
t +
t - 1
t ¥
t - +
t Tt
t e |
i +
- *-. Sttt )
._._._._11'__ [T I |
R S I
b . - PR T [ e +
oo
e —ar —wr —wr —wr —wr -wr -wr wr -l = - - ar -mr -ar -wr -wr -ar -wr =m0 -wr —wr = =r wr -wr -wr wr -wr -wr -wr -wr - - —-r
................... T T e e e e T T
- S DR LI R TR
% « = & = = x= = = %= = = = = = = = = = = = 2 == B osr = + + + « & = 4 o« o= o4 o4 o= o= oaowoao=omoala s L B . Pl ‘ .
P ' : p ' A : I : b
' ' . ' b
' ] LI L] 1 ]
[ ) . ' L] ] ]
- " M D I )
Ay g v b -__T:HL_:.'.,%,' .
.;;;1_._‘1....-____.‘: ] g o ey 4 ey iy s
SRR, i S T P, o L A, A Iy i RN,
T ..‘._ .:l"-- a.-.....‘_. M- ;_._‘ |!‘: .- ;.‘._i.:.--- a.‘...j b PI' . ;_._: :
e ' 1 R S ok A ke B S t pym =" -
e R Bt et M S b & o]
el F e e R F e bt PR
3 1 !:_:'- |! ‘--i:l',--‘-\'r l_"‘._..":

RN TR Y Y PR PR R PR -]

=i

Heliy’ N1
==

-y
,}__ . N

¥ i

|
B R e T R R o + e
] - : 'I-i- oy

-T--'I*-----4---“----------“------‘---‘:‘-i—-l--h—‘-

!

s, B gy
L o i

—
]

1

L]
il
1

'

[ ]
2.

] ]

---
R

i bl ol | rL - - J
1 'r.'—:'.‘ --—""" 1 'l;-."r'-a-f} -— !
. iy [ i il &
1 . . - F p.,—— +-r|,a--- 1
. - . . . . T T . - - — . e . 2
1 1 - ~dr = 0y - t (1S . ot
'l | 'i:""" g . - 4_!'.--_-.- o . 'i_l'-..-_-.- -’l- ) Py 1Y N
=R I =il cumiiet B il Bt bl I S ) et g el HES T BRI -
- -ip--1--rLl-u P PG N Miulle N B, T nl I iloe I N - -—— -i-l-------ﬁ-h e b e ----------1:-"---- e . ; y
1 kT L] ] F 1 = ' [ ] 1 ]
Y . N ] 1 ]
Lt LT T I
1 L] Y 1 . " Y 1 1 1 b
.
I — — S T — ——— Ot S IR P
] 1. N o [
1 1 P T T T

FI1G. 5

US D848,962 S



US D848,962 S

Sheet 6 of 9

May 21, 2019

U.S. Patent

]

I
I

S ———
]

g

T foo

T
o

1.

i S —

-3

kb rr —r— —————-

L
-t

1 . . . . .
S Fea i S e e i e A R

-JEG:

T

Il . S

e — ———

Aaadaaa

-:-|-|-|-|-|-|-|

ERE T T T ]

L]

..l.-._..-...l. fffffffffffffff -
[ T T T T, -
T
- o m w mmomomomom e
rr T T T T T T T
frqdrrrrrwrrrr-r -
(Y YNNI N N Y
||||| === =1
LR RN - - m

- —
. -
-
L

i

1
1

-=2IT2I13

1

F

e, . ", L . . . . W, -, -, - -, -

. wr. wlh . e al . . wr r wr wr wrwk

L]
. . . k. . . k. . el b

]

. . v, e, ., i, s, e s, v, . ., e ., v, ", ", ", ., e, s, o,

i J [
LS T,




US D848,962 S

Sheet 7 of 9

May 21, 2019

U.S. Patent

»
ri
3]
Pi
i
4

g f
B o e o e T o

.
-
]
]
"_++++++++++++""_.

R

- der

e e g

-—n—

-—n—

-—n—

e dEr ESr ESr ESS ESF ESr ESF ESF ENr ESF BN ESr ESS BN BSr BS¢ B¢ BSr BS¢ S BSr BS¢ BN BSr BN S Ser e e anh BSr B BSr BSr S BSr BSE B BSr BSE B BSr BSr BN BSr BSr B BSr BN SN ESr S S mer S mer mer s mer mie s s sl s s

.

I st

B

L.

.............................
J..T..ll.:lif.l,.l
g g
- .l. . -l "W g . -

N

e

e = e e




01 DId

US D848,962 S

-_b-'"
M,
S

N

5\

-

— L e e e e e

AT T T T T T T T T T T T T T T W T TCW T
[ NI S W SR I S

c N
- R N S R

JFU PR S U I U P PR PN DU U U PR I I S

)=
o
=
_’j

7
s '.;"‘
7'_ e

™
.

\

Sheet 8 of 9
L
0N ﬁ--;ﬁy
\ﬁ.

H'H
. "
- 1:p ’ L
FRCI P Iﬁrﬁ.-.___-r.a_.._. il L

’ ST
- Aow kT :. e
e _._...E?..,.&mﬁ.q,ﬁ.,.x‘w%._. X
B e N e e TR e '
L ._H“_....f..&..._n.._”.._r_ ".“_." ﬁrﬁauﬁf-ﬁ_mm."ﬂ_ﬁfﬂhrﬂhmum.wﬂi .:__.ﬂ._..._

- L W "M IE R P oy T RIE
- el [l I B K PRI I | B I ] LTI T B
STy Lt e L ety

.:__"rr (Y. Ny e
e e g e S L T
NRTHOLY h

A,

) Ilf L g
i e 2 T i

. . .
wlar .

A
L] - 1
p A LT W SO
T
1.1 bR CET
, .__"..ﬂ._m___...,_w;..___._..hﬂ.;.__:.,rJ_.n.,_.na.::__._.....:..._. it
b TR P L fu_.-.__.:. _._
b ____.__._.___.__...,..Jh-._..__.__..__.__.:
.. 1 s a= PR et ._‘ﬁ._...
...1. J-a_—.n.._._"ﬁ“f.fl r.-rﬂgr.-eué r..—..n..._.\ M
R L ._.:._._.u._.”.m_ﬁw....-._._r.“....._. -ﬂuﬁ__._.._._.___..
q._.-ﬁ.._m-._._..... NN ML
bhkw RSN | Il I | -
[ | - __1._“.|_w___.‘_,__.___. WFi .
.u.____.__._...n.ﬁr.,)h.._...._... __._..____.. - -
Ay et it S s
My LiTiYn 1 woa -
NN ____m_w_.m..,*.:.:f.,...n.._ i

Ui

May 21, 2019

U.S. Patent

e o o T

—_—

- w
]
-
-h‘.'._-_.___q_-_._--__'_.-"_.—r"r



US D848,962 S

Sheet 9 of 9

May 21, 2019

U.S. Patent

iy

-—
-+

S

-

-
| I
[

7

7
_—

/

{

]
'

L ]
r

£

£

F
[
L
r

v

2L

. -I'_..I". N
FE i) iy
gy gy gy iy ey oy ey iy ey gy g g

Kl

N

B T e e s T e, ey

_.
= [0 | . N o _“.:_ ¥
e P Lo I I Pl el Sl BT S R A0,

T A e L e

b i e L A

. i T T L e e
LN iy rpd i
I

*.ﬁ-.-_,‘..'l._._._._._._._._._._._._._._._._._._._._._._._._. :

I'r 'J‘ l|r

_"_.—_.

- P
_..-J'—_- H

i ]

[ ]
%
Ty

-
- ik
"\'F‘
L,
.
-l
£
]
-

A

_
F]

-
T, Sy

: odon mJ
. [ - | _..u-.u.... i
4 ..w_..\\.!____ L [Ln R ]
N S T
L I e A RTRY,
i ....“J.-u_r.-.‘._ .._-..—_.._..._...-\-v.
iy

=7,
e e e e e e e e e e e e iy Sl e e i e e e e e e e e e e e e e e e e e e e e e o
s oh L

L A e

e 1 .
ARTRY 1 T
. . [ I | LR R |

1 p SARE
Ry m.mwwrrn -
A R S
PRI e
m L .._.'..-VL_‘......._...._...
i mdt Yy AT

P N ___._._“..,_:.._ ;
: “.. .11_..._..ﬂ_-_m - #.r...._....“._w...\uv.

. . 1 - 1 .
o .x&m._._...h.,___: PR

. ) ] i
e
) A i-.n_._:-..

-k .,“.",..:___u..w‘.n,_h._"r '

N N

oy
L

L | Lll : 1 -
"".h'-i't*l;'l.‘i L

L]
W S W EC O Er O ECCEC EC W Er W ECCWC EC WS EE W SrWr mrwr mrwr W

.

WO

L m m m mp
N M M N S R EE S M. NN SN EM. M. N Em Em M . . am

[l 1]

iy iy

L e L L LT

1)

' : doAw 14
ML B 3 T A
. ;M | A -

14 oA
. .:.__..._u_..h.r......_..v..‘......q_u_r_\“m
Il ol LT
TR
h

S m m Em m m EE

L]
"-,-."-.-------—----------------n_.-"..."‘
rohq

[ L}

oy



	Claims
	Front Page
	Specification
	Drawings

