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CLAIM

The ornamental design for a filter cartridge, as shown and

described.

The filter cartridge

DESCRIPTION

1s intended to be used with a removable

water filter. One end of the filter cartridge 1s intended to
unscrew so that the filter can be replaced.

—

2 1S a vView 0]
3 1s a view 0]
4 1s a view 0]
5 1s a view 0]
6 1s a view 0
7 1s a view 0

ciciciclololo
QLA

1 1s a perspective view of the filter cartridge.

" the front side of the filter cartridge.
" the back side of the filter cartridge.
" the left side of the filter cartridge.
" the right side of the filter cartridge.
" the top of the filter cartridge; and,

" the bottom of the filter cartridge.

1 Claim, 4 Drawing Sheets



US D847,945 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
7,823,407 B2 11/2010 Lim et al.
7,882,961 B2* 2/2011 Menez ................... BO1D 29/21
210/455
8,216,463 Bl 7/2012 Baird
8,208,170 B2 9/2012 Core et al.
D795,997 S *  8/2017 Zou ....coooeeiiiiiiiiiiniiinnn, D23/209
D798,997 S * 10/2017 Zou ...oovvvveiiiiniinniiinnnn, D23/209
D810,859 S *  2/2018 Lu ..ooovvviiiiiinniin, D23/209
2005/0045552 Al 3/2005 Tadlock
2005/0161394 Al 7/2005 Fritze et al.
2005/0218059 A1  10/2005 Knoll
2006/0070942 Al 4/2006 An
2006/0091047 Al 5/2006 Ye
2011/0303543 Al 12/2011 Fritze
2014/0202944 Al 7/2014 Wes
2014/0238919 Al 8/2014 Shafler
2014/0319033 Al 10/2014 Shaffer
2015/0001140 Al 1/2015 Reckin et al.
2015/0157967 Al 6/2015 Krause et al.
2015/0238919 Al 8/2015 Oldham et al.
2015/0258477 Al 9/2015 Lackey et al.
2017/0304751 A1 10/2017 Zhibin
2017/0340993 Al 11/2017 Zhibin
FOREIGN PATENT DOCUMENTS
CN 105407997 A 3/2016
EP 2151267 Bl 6/2014
EP 3248664 Al  11/2017
WO WO 2008/027083 A2 3/2008
WO WO 2018/000254 Al 1/2018

* cited by examiner



U.S. Patent

b
=
L
E‘
n
|
] .
- r |']' L} »
'3 . r *lnl r, ._J
] "= . I ‘_i
.. r .
[ ] LR lI: 'l'l ‘ r-l'
" ¥ £y r o
LN [ ] k¥ .
-_l ; "-' 'r. =N 4 "r _'ll * -r.
- 'u & .
" ' r
-I .J ‘*‘ IJ r
M . _— ' *
p LI A M
. -
\ - :.".‘. .:.- T :
N ATy - N -
- » »
- [ -
h'l"‘. "* LI
Wiy > 4
-

r

L]
-

-+ ¢ x kb r g4
LIC N I K L

.
g gy b oxr oy

+ X

- '
-

L]

+ &

L] "‘-‘
N T

L
.

L
El EIC L )

™
- h.ql. I.II.' -

L I ]
ll-'l-*h‘h-‘:“'}

May 7, 2019 Sheet 1 of 4

o ir & F F 5 3
if"“i“"l#ﬁ""'#ﬁ
-,'ul P

x
=" -
.
.
-l
-
l.}'
a a”
l' )
I.'
]
lbl'--
._I
.
.
I.J-
-
n
.IJ"
] -
T
-
.
-'l.r.
" ™
: L] ’ 'al‘i' "
T L -
.“‘\. ‘-l J-"'...'n.“:-" - -a
ST . h & g L ]
Ay s B ™ L]
TuT LT o
=arn A" ¥
n
'-
b
'J-
¥,
i
:;
*
.'._.
L
v
1 1] I
3, 'y . ﬂ.‘
. » "y ' N,
5 L} 4 * -
f . . N &
. "y Y - ]
" . x .
a - - a i
- N .‘.. *. ¥
Y - . a
-
" A a L3
a Y N
s : ",
a -
. ] - L]
4 '-" L -‘
L] . 'I‘. .
-
+ 1
y ] ‘d ]
a " 7
L] o []
-I‘. .: |-..
L] - L]
. .
r_' L] l'-_
- -
Ly L] I
- L] L}
*
]
L] 1.1- -
. .
L ] -
. L} :
- - -
+ & '
L " " 'll-_
. » -
.. L] - L] [ ] -
e = e
r._ '._:* & . [ [ ] .
“ '.- | ] -‘. _i
- B M -+ - r
- L] - a
A S S : o
) Ll | . * * Tr -: -Lll *
'r:ll Il-'l- :- : Tr = , T
- F) r
.l-.'l M ."“ .I L] L] --‘- . 1 - -
14 x! . 1'1' L} Ly _'J' L . -
LB | ' -'- I' :t L] L ] - [ ] o F
L - . . - -
ro= L l. L ] - * - r"
et ' " ¥ . N * ", -t
A T o . M . e
» e ": * A A ! -
:. 4 + . ’ * o &t
' - S v M e
. r . -
'I_ '..! 'I- N L] . '.'lll- '
» ’ [ q_'\-ll"'l- b
] ¥ F L L
o g . ¢ ! RC
I'l !.‘ + 1-‘ * et st o
*l.. r [ R .Il‘-- pr
! > & - >
4 T ] #1.7 L
"“ = r 1 a'
o a M [
'lr ' - '-I' , L " a
o . T " *
- r x *Jl 1."- =F .
LR T B 1 - "'
" L, . o
' ' »
+* - -
._J-‘ .:J-"' -
- .l- |II-'
- .
A, ¥ a *l T

US D847,945 S

" L]
- ¥
L] .-'
- . [ |
4 - L]
- L}
L o~ *' L]
- & - | |
L) L
v b ] r. L]
L} - L}
- - - 1
" + L "
r‘. p [ r_l-
1 L] 1 LS
. " LI
. [ ] .J- .j
L - F)
L " L] 4
L L] &
- T d F.
s om r 1
- "
» .
- ‘_- - _-I
L 1 L} .
4
I o
L] L ]
nr 1-'
N r
aw '_-‘F
+ 1 i'p
.
B 1 .' .
i nerr' ey
L] .-I' Ko ll'
r




US D847,945 S

Sheet 2 of 4

May 7, 2019

U.S. Patent

L 2 |

oy m mmmomomom oo omodn o ode o de e b b ke oo

»

rrrl

[ S Sl

P R I N N I R N N . NI

".blb.blb.*lb.ll"u‘_l‘_l.n.-.

P odn R

T ey o g g
E

&

x
rl‘
L LA R A K IR

ERE N R I R A I I A I I I I I I I A R I R I I I I R I R I B

W h -

gy

D
.I....
-

rr e . a.

"
.-

L - "
. }l.
__.__..l__.-.__ r...- ...-. k .
ok atat et et e e et e e e e et -_.,..-..,.-_.,..-_.,.-_.,..-_.,.-_....-....-_,..-_.,.-.,..-.,.-.,.l.,.-.,..-....-.,.l.,..-..,.l.-l-_ T N N Y N N N N N N N N N NN NN N Y Y -_....-....-_....-..,.Ill .
vk ”.___ y :
in.-. l' '-L [ ]
» N NS -
o o e [ »
* Waow ok E .o .
.
"1 . “ « “ .
"1 2w 1 .._
. . - X ] »
K .-ll L] f. -.in Y N
4 4 - F & ] &
- . . ko ¥ Tk »
T t LR L - M .
A ¥ PR e
- L] = td L}
. * Y : T
4 L} LI B r L]
- t o N "
% L oo *
- 4 LI ] L]
- N L B I *
. ¥  h e .
- R -
ho, ' o
f B dr i o dodrde dr e de e e de de de e de de de e de de e de de de dr e de de de deode de de e de de O de de VR .

P e e e i T e T e T T T T T T e e T i i i T T T i i O L R I I

r*rF*rPr*rr*rr*rp¢*~rpr+rpr+r*rprrpr~rprrprrrrrrrrpr~r*rrrrrrrrrrrrrrrrrrpr~rprrprrprrprrrrpr~~rrrpr~rpr~rrrprrpr~rprrprrpr~~prprrprrpr~~prrrrfrpr~rpr~rr~rrrrrrrrrrrr~rrFrFrEFEFFrFPFRFrFRFHSR

g g
rbj-kbkb#bkbkbkb*bk-bkbkbkbkbkbbb.‘l

wn et e T
R R R T T

o o o b i b e o W o b e b b e e e e e e e b e e e e e e e

P N E L N I R U U U U U L B I I

L J l‘l‘b‘b-b-b du e m

F k'r ek ke r k' r e bbb b P bfkdrr

)

&

¥ 'I". #.-h‘_i t‘_i‘_i LN ]

P
o Fir -

Foir a4

a
4
4
4
d
4

LI ]

-
T
Ly |
T a
-
T a
T
T a
-
-
-
-

> > r rxrrwrrrrrrny

LEE R IE I B B I I I B B B I B R A R

da s a s s absasbsasabshasabsassasabhasabsbasabsasahsasassiri

L
LR R R E RS

"J-J-J-b.bihi...i.iﬁ..ihbbhbhbhbhbhbh

.
"1
o I B -

-

LI I
LR L

l-"'-"'-"'-"‘-"‘-""“-"‘-"'r"'r“'r1-'r!-'r!-'r1-'rbbI-bIllllbbbbbbbbb*:babrb#*:

*I.‘I..I.

L]

[l B S S5 00 S e Bk R Sk hE Sl Rl Sl R Sl RS D RS AL Rl Sl RE D R Sl R Sl hE Sl Rt Sl R Sl RE Sl R Sl R Sl RE L RS Sl Rl Sl RS D R Sl R Sl R Sl Rl Ul R Sl hE Sl Rl Sk R Sl hE L RS Sl R D RS Sl R Sl R Sl R L R AL R Sl RS Sl Rl AL URE C R D RS Ul R Sl RS L R Sl R Sl RS L RS WD RE Sl R Rl B Y

T PTG LT P
r‘l..'l'l'l'
[

Fr

Al

4
[l
F]
a
L |

FF F F F FF

-
-
-

"

] - .
. L .l__ i
= LI .I- ]
Bl | ] -

- . .1.I .1-
L L B . 1‘

» h [

] LT r

- .
:.- . a 1_-.__ -
r B . Fl T,
......- T N A r
.1....-_ T Ly .
R i * .1... .
] - .
L) L] | ] a
~h . -
L] L B 4
.-.-_... ‘o -
il T r
L ] L) a
] .
L] L] Fl
g .
.-_1 L I ] Ll
T . .
R .
__.l-_ " . !
__..-_ L I ] '
-.“ LK |
I
v .
..._.__ -
Py "
+ i ,
F) X
t L]
r i
__..-. “
K S
ra
& + [ ]
u L]
[} . . I B
bin 5 5 % 5 55 ..___i...
|_-.-. H.._
*

¥ R

[ II.I.'l.l..I'I..l..l.".‘.'-"-\'-"l.l.l.l.l.l...'..l..l"-j-j-j-j-bbbhhqq************q.***

&

Al

R R L I I B e O L I B R R R R R R R R R R R A N

* -

ii}i}i}i}i}i}*}iJ.r|-.-l-.r.-..r.-..r.-..r.--r.-..r.-..r.-.-r.-..r.-..r.-..r.-..rl..r.-..r.-..r.-..r.-.r.-..r.-..r.-.-r.-..r.-..r.-..r.-..rl..r.-..r.r'lIi}i}i}i}i}i}i}i}*}l*‘

F F F F F F F F F F F F FFFFFF

LI I I A
Y YA LELE.

B F F F F F F F FF F FFFFFFFFFFFFFFFFFEFEFFFFEFEEFEEFEFEFPEEFEEFEFEFEEFEFFEFEFEFEFEFEFEFETP

5
-
[

L
L
L

E F F F F F F F F F FFFFFFFFFF

I‘a"

Jn-__.I -"_'.-

]
™

L N Y

.'l

CFL L
o

e w iy A o
0 lq

Tk kg

.k-i._

-
LI
4
r

L

AL T g g,
L L [ ] L N N
FOF .-Ln.vvvvvvll.v
] ar
- -
- .-_l..
] [
Lo .
. s .
> i
] -
- - .
¥ 1 L)
.- - N
» -
pa x [N
] [
' [
] a
.o [
.. .
.. .
& A
[l
- -:..
na w .
N .
o L
[l . *
r - [
1 i :.
ridor [
1 I .3
rdor - [
N "
L . [
" ] i
Enl B [
s 1 ] L)
rh - [
[l [ )
roh - [
1 [ [
- - [N ]
1 1 [}
-k r - "+
| "
el - [
I -
- -
a
o a
[l . »
- r -
1 a ¥
-

. T

Ca e a ot a4 mom B b N E E NN M N E N B A ey m o moar om m wm owm owmde de de de d de de de deode el R e e T e T R

L L N e S OO L WO S SR Wy W S WO W N SR WO WY SO SN N SO SO N SR S SO VY S SO WO N S N W N Y
& F & F & F& F&F&F&FFFFSFSFFEFSFSEFFEFS SSRGS S -

m A
LA NN

LAC SE A e B O A

FFrrrrrrrriorirk

= k% FFFFF

LY
L LB N

LY
L LB N

LI I |
—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.-—.'—.'—.-—.-—.—.—.—.—.—.—.—.—.—.

D N NI BE I B I R RE I B I B I BE I B I R I BE N R B I BE I BT B I NE I BN N
e LU O
. L

[]
I N N N N I N N O B B B I B O B I B O B O B O B O B O B O B B B O B I B O O O I I B O B O B O B O B O I R B O B O I I I I B I B I B O B O B B B O B B B B I R O B B I N B I B R N B R

-

L ]
I'*ll
3

ax
F

& i

L
[ ]

»
»

L]

 F F

L}
& & 4 F § oA
'al.-l-l.-"‘-l--l-

+
]
]
-
-

LI
3

.I..'I..'I.
ately e
e e
L |
I B N R B B R

iI.

L |

n
Y v F F & & F F Fin dr s r o x
L]

LI
'a"_'a
I‘I..l

F ¥+ &+ 8 " =& &

L
L
[

[

LY LY
L LB N iit—.

T 9, 1, 1, . T 8 T Y T T e Y s
ENEIE NENE N B N A NE N N N N N N N N N B N |
.
UM M M M N T T I I
F rrrrrbr r rr r rrkbrrfFbrbrfbrrfbrrirrririr

.
-
[

L N S S S W U U WO N U NN WO MY U NN WO SRR WU W S S Y
....-.-.‘.""."""""""""-_

"
L

L N A S S S W N Y
* F & F & F & F & F & F &

LR D B B O B

F o Al el
=

4
-

ER R REEN,
‘m
‘l

L
L]

L I B R
I_'a

L]
[

lqlqlq lql'l'
= om R

* o

-

-

-

-
[t}
[

L

»
LR,

i kb ik Fd o o

A4 4 4 4 A kA ok h ok Ak ohohoh ok Aok oA koA kA

L AN
L R N N

x ¥

R N ey

-

S A T T
.

*
-4
]

L R R I I I R A e N R AL N

LN N NN N N N N N N N N B N N N N N N N N N N N N N N N N N N N N NN N I N R N N N N N N N N N N N B N N N N N N N N N N N N N N N N N N N N N N I NN N N N N N N N N N N N N N N N N N N N N L N N L N L N N

d
r*F*p®*r*rpr+rprrpr~~rprrrrrrrrrrrr*rrrr*rrrrrrprrpr~rprrrprrpr~~rpr+rp¢*rprerfrrrrrrrrrrrrrr*~rprrrpr+rpr+rprrpr~~rprrprrrrrrpr~rprrrrrrrrrrrrr*~rprrrprrrre~rrrFrr~~FrFrFFFFT'PFERFM

L . P}

LR e R N R N I I B I T T T e

4 L
-
4 L
-
4 L]
-
4 L
. -
4 -
-
4 L
- -
P ¥
- -
a .
- -
F X
- -
a »
- -
a N
- -
a N
- -
a »
- -
a N
- -
. -
- -
a »
- -
a N
- -
. [
. -
a
. -
a
. -
a
. -
a -
. -
a *
. - -
. fl
. - r
a 1
. - -
a a
. - -
. .
. - -
a a
. - -
a a
. - a -
. . .
. - r -
- a a a
. - h -
b a a a
- - r -
b . . .
- - - -
- a a a
- - 1 -
- a a a
- - - -
. a a a
- - - -
- a a a
- - - -
a a a
» - - -
. . -
N - - »
a a -
- - 1 »
a a -
» - - »
. . -
N - - »
a a - .
N - - »
a a -
X - . .
a a -
X - - .
a a -
1 - r .
a a .
N - . .
. . . .
1 - - ¥
a a .
1 - r v
a a F;
1 - . r
a a -
y - - r
a a r
¥ - - ¥
a a r
" - . "
. .
y - - r o
a a *
" - - r
a a »
X - . "
. . ¥
L] - - L
a . +
1 - - L4
a [ *
1 - - L}
a [ ¥
] - - L
a [ ¥
L - . i
a i *
¥ - . "
. . i t
¥ - X
. a i *
¥ - '
. a i *
" - X
- a i ¥
" - X
- a i ¥
._. - X
- a i *
" - . N
- a i r
" - X
- a i 3
" -
v i *
- i t
]
e R A R A T A A R e A R A R A A Rt A A e A A B N R A A R A A e T A R e R A e R R A e A A R e A L A e R A R A e e R R e St M Al A A A A A A A
. - *
. 4 ' .
- * ¥
& T
r -
S a " * "
. a
r - N
. - .
L] 4 +
y _ . ' -
" . -
* . [ . . w F
T P
LT LT T I T T P T TR

RN L f AL A S R N
=®

-l

o .—_-_.__...t“

»

L] LI
R ._..IEIIU-_. R

LT T T T T T T N T T T T T N T T T N
P e N e N e e e
.

r F k¥

L T N N T T NN VA O ey S VN N S SR
F F F F F F FF FF FF F FFF FF FF FPF FPFPFFFPFFPFFFPFPFFPFFP

L
a
L}
'
L}
L
L}
L]
L]
L]
]
.
*
*
F
1



U.S. Patent Sheet 3 of 4

May 7, 2019 US D847,945 S

. . . . . . . R,
b a b kB FEEFLERLLY -
A AN AR EEErFFF P FEEETY s L T e e e e e A e A Al "-u'.‘l..‘_-.*_.*******'_"------.-.-.-.-.-.-.-...'.'.'i.,'l-l_l_:* : "..:.- LR EX I
- - -y,
,,"' 'k e e e e e e’ e e e E e R e E R R R R R R R R R R RN RN RN R E AN RN RN R E RN EE RN RN RN RN AN EN RN EENEEL "‘."‘"'"‘"'"“""‘""‘""“""‘"“""‘"“""‘""‘""‘""‘""..“ r ‘i""‘-l'llnq'. """"""‘-'lq.q
- wala
e . b " i R e mma, "m
» r r I - LA R
& r' r" L] l" L | - 4.4..4-.!‘1‘1.4"«"«‘.....-.i_i
» & 1 r r et mTiyTe e l-'l'lih--q#a-l.
] Y 1 ._-l v L} B
r I ¥ LN
& LI r L
N § |-‘ r N J"lrlh‘h
L T T T T T T e I L L L L T P S P L L L I I i S B S ) ._-l v L] 'r‘_llh
s ’ ) I" r r "1 *-I
r ] L4 - )
& 13 r 1
r 4 'S - -
& r ' 1 L]
r 4 S - -+ =
& 13 r Il - L
L '_-I v L4 " ll* L
" + ¥ - . -
& | 3 r 1 LY
r L] L4 T . L1
& 13 r 1 - a
r I 'S - k-
- L4 r 4 5 -
" 4 [ - - om
& L L 1 - L]
r 4 S - = a
,* . . . . . . . . . . . ".. r ¥ ...J ‘. »
o * '-..*l*q.'q-'q-rb'rl-'b'b'rl-'lbb'r|.-'rb’r|rlbll-"l-*l-'l'l'l-'l-*w"u-‘w‘-‘ " I"--I"--I"--I"--I"--I"-|-|'J. Y 'S - _—
e T AN AR R R FEFEEFEETEFTEREER I-'l-—!---‘. ' " 1 h"ll-‘
TEE v
& Y r 1 .
N "‘J': L} 4..4_.4-..4‘4‘4‘4‘4-_.4-..4..4‘4-‘4._4‘4-‘4‘4_4_4_4_4_4_4_4_4_4[4-_4-i v [ ] - +!-h
"u Tt 1qhbbbbbl-l'.‘-‘ r ¥ N e
r LR N L] L] L4 T L}
& r Y r 1 a
r L L] L] L4 -
- * ] r 1 L
r b F ] & . ¥ - .
& [ ] - Y r 1 -
r L] ] [] S - I
-+ & o Y r . 1
K N o ] I | -
k - A LI . F, r . . = - ]
.z"_'- EREEE RN A Lo . ." r '..':'l. PR T :
R Rl P e e A ' ] 'i ¥ -r - ¥
x "u r - '|-|. ] -l ¥ .‘. - X
- & 4 B & ) L] ] 1
- r . - ] [] . - S - [
- & - ] L] r T 1
- " L . . ) - ',
- r ""'q"..--;-bhnhbtbbtbttbbtb|rbbbbbbby-:.-:.-:rb':. Y T. 'S - .
L) & W i ke ke kb e e e f e berededede e dede e bbbk ik ' T 1 1
.$ A I-'####a--a-a--a--.-a-a--a-':bbhhhhbbbbbbbbb"i . - 1.1 T w o wxk- S - .
T
] 4 - L4
" ¥ ) T T "
- r 4 - 'S -
- & L r T 4 L}
- r I - ¥ r
- & ¥ r T 1 L
= r I - 'S -
- - L4 r T 4 L
- r 4 - 'S -
- & ¥ r T 1 L]
- r 4 - S -
- & ¥ r T 4 L
- r I - ¥ *
- - L4 r T 1 L
- r 4 - 'S -
- & ¥ r T 4 L]
- r 4 - S -
- & ¥ r T 1 L
= r I - 'S -
- - L4 r T 4 L
- r 4 - 'S -
- & L r T 1 L
- r I - ¥ r
- & ¥ r T 4 L
- r I - ¥ *
- - L4 r T 1 L
- r 4 - 'S -
- & ¥ r T 4 L]
- r 4 - S -
- & ¥ r T 1 L
- r I - ¥ *
- - L4 r T 4 L
- r 4 - 'S -
- & ¥ r T 1 L]
- s I" r 'r- r "1 L
"k bk d . ke + N L E I B T I R T R R I O B IR IR IR R I EE I I T T I B N I R R IR BT T I R BT R R I R B R IR IR IR BT R IR R I T R I I R I B N | ._-I v 1'- [ ] " '
& 4 - r
- "a ¥ r T T L]
- r 4 - S -
- & ¥ r T 1 L
- r I - ¥ *
- - L4 r T 4 L
- r 4 - 'S -
- & ¥ r T 1 L]
- r 4 - S -
- & ¥ r T 4 L
- r I - ¥ *
- - L4 r T 1 L
- r 4 - 'S -
- & L r T 4 L
- r I - ¥ r
- & ¥ r T 1 L
- r I - ¥ *
- - L4 r T 4 L
- r 4 - 'S -
- & ¥ r T 1 L]
- r 4 - S -
- & ¥ r T 4 L
- r I - ¥ *
- - L4 r T 1 L
- r 4 - 'S -
- & ¥ r T 4 L]
- r 4 - S -
- & ¥ r T 1 L
. = r I - 'S -
* - - L4 r T 4 L
a - r 4 - 'S -
[ - & L] L] T ! L
a - r 4 - S -
L ] - & ¥ r T 4 L]
a - r I - ¥ *
L] * L3 r T ! L]
.bbbbb*b*bkj-*b*b*b*b*bkj-*b#l A ._-l v - 'S - N
- FEFEEFEEFEFEFEFEEREFEEFREFEEFKR A l.....n.-i-n----------------q-q.qqqqq-qq"..,_*_"_i . S - N
- CC L L I T O IV O I DL L O D O O O O O I I A m how h EE]
- K N -!'l-l'}l" ERCRERE B NN P N P D I-l.l..\.I.l.\.ll.ll\IJI.JILALJILJII-I'-l v L4 A L
T - r LB BB ] 4 r - T
] - & ' L] | ] r 1 .
a - r -k ] L] L} T L
[ ] - & 4 F ¥ [ r . Fl
a = N LI ] [ R F R R REREEEREERE Loy - | 3
> L. e h e K - . I" r L il‘_-ll_.lr__#_#‘#‘#-#‘#‘#-#‘#‘t'#'#-p' *\-‘ - N
_I':Jr,‘#,‘##llll i & & ' . N [ ] [ - DL PR R N L R N L 4 T,
[ PLILI G PR P BB qlql_q-"_i- L . L ] .i " - P N ECEC P =T " .
-‘J _j rJI r ",‘_J' . "' r o i k¥ -." 1T - ‘:. 'J 1
Bl - r b1 ] [ e S e e T -
- L . N oo ] r & L R R mm kR OEL . x 1
. .'1‘1. '.._1'1-'1-': "y . 1-1_1 ] ... 'r. ...F R ..b.l. BRI T A R ¥ - N
rI.‘.".M L N r T . . #*.ﬂ.“.,"‘ » " K
L | = - L] k r LT 1 +
EY r LA B L] 4 - r -
- & -+ Y r 1 ¥
- " L L] L] L4 " +
. j r - ‘1. " T P T - FEFEFFEFEEFS ... r ¥ - *
* - - LR | ] r 4 L
"d o Y _-I+Il e e e A A e e B -i v L] " \
o - A L -I-i . S - r
- - - m - up g A A m . A moE m amoa a4 W NN E_A 1
. - r LI - L I N NE N N R R B e A U N B B b e L4 b .
! " = - --'-'-'-'-'-'-'-'-'-'_qll4.4..4.#_.Jrllrllrllr_'r_l'_l_l_l_l_l_l_l_l_l_l_l_lll'l r . L :
x i o .'.| ¥ S - *
iy - & ¥ r 1 +
- ™ K N I 'S - £
-"a qs - & r *-i ¥ r - 4
) S om e e e e e e e & r ' 1 [
P} - . . . . " " 1 ¥ - ¥
L - & ¥ r 4 -
a Il - r I ¥ *
i 1 - - L4 r 1 .
- 1 - r 4 ¥ - -’
i 1 - * L L 1 L
a 1 - r 4 S - r
L L] - & ¥ r 1 r
T 1 K N 4 L} o ,'
L RN " . I" r . . .
- & | 3 r 1 i
- r I ¥ r ¥
- & ¥ r + T
I r 4 L} L
- - L4 r L
L} Y ._-I v r ’
~ r 4 ¥ v
o 1“ r . I
rJ' I" r LR BE N ] -I\-I- L] 414 t“b'l .
" ¥ r e ot .
‘. r; m F B R R ER R R R B R B R R B B R B ER B R B R R B R B R R R R R R R L |." r N g B T o
n r 4 L Ly ® oy B D L
L - L3 r L LEE I B » ¥
.. . - 2 il TR g pom kT
et ) ) ) ) R ..-l L L P N A A
e e e e e e e e e e T T Pl o o o o T e Ui T bj-j--.-a-a-.--h---44--q--4-1-1-441-‘4I.4‘ilqllll‘l‘lll"“‘-.l" """'""“"‘*'**‘.‘.'.'.‘.WMM‘-'&'*- LA T
.. -
- - - - - - - - - - - - - [T T T S N N N B S B N N N O B R N N N N N B N N N B B A - - - - - - - - !'*"""""#"
- FLEE I R I I I e A e e e e "‘--ilq.%qt..i ilililil.li:il-l_-l-.-.h.iiililililililillll#-'-"-'"'!'l_' L3 "‘"_I#Ir#-i-lq"‘ e
- 3 Bk R R R R Rk R R R R R E R Rk h E k kR kM § 4 T " ™ - 1‘ = om R oo
» o Tk k k kbbb bkbkbkbkbkbkbkbkbkbkbkbkbkbkkrbkbkkkkrkbkbkbbkbkbrkrbrebrbbkbrebrPbrbrebrbbkbrebrPrPbrPbrbkrFfrPrbrPbbbkrErPrRErPrFrkrFPFERF Rl R R AR R EREELRL LR E LR g . it‘a.q.q‘.,--‘-q‘*q --1-..4.‘*
- . -
- ] X . = R I L | L]
* [ ] v - - LI b ] L]
. 4 * . LI N N N N R . N | L]
. o Y .,....;'..‘..l..l‘....-.......-.-...-.....,..,..,qi
t‘ .“ ] Y ':. " ~._*J -1#444---!'4_4"..“ ‘1""4‘
|.I K . L] "'*' L3 i.ﬂ!l . " R
! . - - L} L EEL RN I B E -
» . . . -t . "1 1 - . . . .
T g e T O I o L I R T T T O o O O A O A A A A N o N L L R e R R R LR R R ] '3 . i * .
T, r N ] * S
L . L L L ] - + L]
PR P X . [ » - »
L L) k L - L ] - + L]
4 dmode o - - + . L ] LA B B T L] . ,
iy L] T L] .- ] L - - - + -
7 1 E] . X . L ] » r a -
_1] L] T, ] "'4_' L3 i.#] " ¥ - ""
i 1 L) L L L L ] - + - L]
T a1 + - L ] * r L] -
- '. . e r T L3 i.ﬂrl . k. L
1 - . L L L ] - + r
ol ! v ’ L. ity * " Tyt
I I 1 4 X . L] * . L
e ] . § .- ] L - + + K
PN ! r b S ety ¥ " C
R 4 A T R N EE B DR NR N NN N RE N I WL T N . L ] * . LI
- L) L LR RN R R R AN . L L ] - + LR
. 'J ' _'_-P._-l'._l N R A R R i - "l*l * . r
E] LI * . L] * . L]
L) L] 1 L T - L} L - + a4 4
B 1 ok » L L T T TN L S T S . C] * " J .
L] L] ] P - - [ . » ror
'_.p‘ 'J N L L] EE AR +-|-4#Jr-_|_ . ." "l*l L '* 4
P E] . L N ] ] * . L] * r -
_ir' » L ' T, ] L _— . "'4_' L3 *.-'F‘ " ¥ 4
et "":"-u‘.i - ' TR R XA kTR * A
. l""'-*.ﬁ.li ] 1 r - - - A% LI I N R Y - *
Pl 1 [ » * . B e ] D T R Y .
-‘.i T, L} L] - - - L3 -' - e R koo -hh_'. *
* . ' . + ¥ [ ] _rl'_ - = - R RN N L __I I.I'. r*
'f - - & & L] X - 'r-.q-q-q L I * .
LA I I R . » - - L] - -.-‘_-‘.-.-.-'-1-1-1-:.1.--44‘ -...- > A
'Fb'b"b'b'b'n'j*a.ﬂ.'a'a'.'x'q ' 'I‘Jl L] _rl'_ . l‘- Rl I L L P TR ) .
- - . . LT A 2 v W R e e . ]
bal’} 1 . A » x . FEOFFEREE RE LR LR R ooy " »
L ’ ] LI | . L] L ] - +
Baf'} E] 44 ] X . L I * . +
* L3 . - Tan T L T . » iy
*, T y I|'-|-: I I R R O T T R e i e e e e ey e ", "."J . R *
:: FEE B EEF M N ki T . 4'5.l.l.l.l.lIlllll.l.llllllIlllll.lIlllll.lIlllll.l.l.l.i’i#‘#li'l#l4.4.4.4.4.-ﬁ*' L3 i.drj O N N " r-ll &
Ar v e e e e e b N k . L \.#J . * L4
* L) L L L L ] - + L] L
1 - X . L] * r Ly
_IlJ LN ] 'r*' L3 i.drj " ¥ r‘ll‘l L]
L LA . . L3 \.#J . F - & *
_i] LA ] 'q-' .. ‘l*l 1-. * 11* ] *
- . . ™ . e . » et
- L) ] T L} L - + LI
. v . S ity * E) e s
Par] a1 + - L I} L] r L] '."
_IlJ LN ] 'r*' L3 i.drj " ¥ 'l" \ *
L LA . . L3 \.#J . F 'r‘ v *
_llJ LA ] 'r*_' L3 'l.dnJ " R 'ri" *
- . . ™ . e . » Yy ?
_llJ T, ] "'4_' L3 i.#] " ¥ 'r‘ " *
L LB L 'y L} 'l.d|lJ . ks 'rl" *
_IlJ LN ] 'r*' L3 i.drj " ¥ 'l" \ *
L LA . . L3 \.#J . F 'r‘ " *
_llJ LA ] 'r*_' L3 'l.dnJ " R 'ri" *
- . . ™ . e . » eyt
_llJ U T, - amangn, F R T T e N N N N T T N T N N N T T P P P N N N PR P | R N N N N N T T N N e N N N T P P N N P P N T R e N N N T T I P N N N N T P P FE N VN N L L PR R N N N "'4_' L3 i.#] " ¥ 'r‘ " *
] L) k L L L ] - + r *
bal’} ] . . 1
_IlJ LN ] 'r:' L3 'l:d|lJ : _r-ll 'r: : *
L LA . . L3 \.#J . F 'r‘l " *
_llJ LA ] 'r*_' L3 'l.dnJ " R 'ri" *
- . . ™ . e . » Yy ?
_llJ T, ] "'4_' L3 i.#] " ¥ 'r‘ " *
L LB L 'y L} 'l.d|lJ . ks 'rl" *
_IlJ LN ] 'r*' L3 i.drj " ¥ 'l" \ *
L LA . . L3 \.#J . F 'r‘l " *
_llJ LA ] 'r*_' L3 'l.dnJ " R 'ri" *
& T L] .- ] L - + r +
'] d . &+ . il L] r +
_llJ T, ] "'4_' L3 i.#] " ¥ 'r* '. *
L LB L 'y L} 'l.d|lJ . ks r . *
_IlJ LN ] 'r*' L3 i.drj " ¥ -l'. r *
] L) . L L L ] - + * *
= F] X . L] * r T a &
_llJ LA ] 'r*_' L3 'l.dnJ " R L *
. . . ™ . e . » e or
» ’, ] T L3 T . * i) ]
EE N N N N N N R R b L » N - I r
. d i iy b d b M b b o d » . L] * r
LR, ! R R N N AR AR AR S o :
-‘i T . .i-‘-.l-l-l-llll-llI-l-!-!-l-l-l-l-l-bbbbbbbbbbbbbbq- . ".*J * Y 1 .
L) i - o .
it 4 + v F & X . L] * . L T
- LN . e, T L} L . * ¥ * .
- ) 3 & F ¥ - - ™ ‘-.q-i-i-i-i-i-i-.-rr.-:a--rr I
"J .J' N T LT L] _rl'_ .' [ } ':_"'r '* -I. ar
i
b*'#.#l#l#lil‘lllﬁl_ll,‘ll,‘lrl-ll‘-ll-l ' '1- T K L] 2 - LTE W - . -l'-ll -
-'bb-i-l-ll-l-l-l-bbbbbl-l . ‘_J-q-.; 1] o . Fir *FFE W " 1 Ly
"i :J' ' 1 LI [ ] _rl'_ -' £ 4 %4 % ¥ k> x ko r* & »
bt} ¥ . . . [N I .
- . . - . * :: : --:- L R -"-ib"r"r‘_'-:'; :-:-.:1._-. PR AN . 3 v :
.'J l-.:' -‘..‘.-' "'.i.'h.'- -a k '. L X L] 'q-. T, I"-."u-'l‘l--. - t- A a
] L] L) L L L L ] - +
ol l:J . 4 R x . N * ; .
L - T [ ] - - .- - L - + -
bt} LI 4 LI L] . - . - . . X . L] * . L]
*x, | R T, . P . llllllbbbbbbbbbbb#qqqqqa-r*- L3 1..4.J . > N
» "‘ LI - ¥ LI L S T N O T A - - - N . - ¥ F
bt} ,|‘.|.| ] . ey L T A x v ".*J » . '
L 4 4 T a - .
'J ll.- ‘r' _'J -r 1.*1 L ] l-'rq- o I L O L UL L DL L 1_' 1_' _..'\.1_' _..' L - - ,‘_'.‘_l'_ " "l*l * F+ '-I'
den W i’ ' OB UL B R I R M s . . .
b} » . ] . 1 »
_#J '|I~J| '.'r_ LN ] 'r:' L3 'l:d|lJ : _r-ll L]
ip - - 7 " - L} L - + 4
- N - a1 X - [ * r »
_ﬁ] L) L) ] L L3 '|d|lJ - R L]
[ I LT . - - " * * !
D | J . Ll . L ] L] r 4
] L) ] T L} L - + T
O | f] &+ - L I} * . ’
- T . L L L ] - +
- f] X . L] * r -
_#J LN ] 'r* L3 i.drj . ¥ »
- L) L] T L} L - + L
h_om_a_a 4 &+ - L I} L] r b
il ] v, ¥ ™ " ,,.*J . » .
’ L] . L] LI ] - + -
E] . X . L ] » L] a
b k L L] L ] - L
-+ . 'r*' h. I.JJ *. ot
+ ] 'r*' l|l. i.drl ¥ I‘..
-u. . o . 'r.-'-: L} . =
. \ - - 'r:l' e L e e D Ty
"'- N '4'_ ." h#li_iiiiif##b******"'!
= . kb kbbbl lrbrkrbkrirbrrFrFF: X . ] e sk
] T L} | B DL I e x
X - b | LI I L h_ v ¥
-ih-\. . '-Il. *. Jl-‘.-"‘ '11-1-*""""4'4"‘
I e T T T T T T o o T T AT T W N o et e e T T PP R B P P R, L :,;..F'. R R S
[




US D847,945 S

Sheet 4 of 4

May 7, 2019

U.S. Patent

R

* ko oa
s RF om
,

" .
A .

L]

E ]

L
L A |

I'_-rhl'?'l' -

L
?"*I‘ -

g g 454 ¥ EN§ .I.l-._-_f-_l...l_.l

gl .I.I.-.-.l..l Rl Y a
o T

: SRR I A e P N

..r.,.....__..t......__. . . T a oA
- - .
U R R S a vy e e B W T TR

woir 4 =g .

.

g T e
ETE RNt bk

POl e

[ P
N N

- .
wr o .
T e T, it
- . T
R L
. -
—..__..r .r.._r
e T
e
BRI
"
.t
. - .
L
- 1 T
A - s’
v . .
] L} -
- 1 .
r r
N N A
- . .
- . »
[ 4 ‘. § =
- N . - "
N " .
. X
:.- L] N 4 -lu
1 * - W
' 1 - - -
- " N = "
. . [ B -
] . * ax " - L]
- v . - ., I .
v ¥ - . ] B
- . . - -
L} L] - 1 [ ] [] L]
- . -
¥ L] - Y - [ -
- . L)
¥ . - » 4 [ -
. . - b r " a
L] * - - L]
- - o a - » .
- - T ‘. L]
- a » - X
k k . .
4 - T T -+
L 0 - [ .
. - T
- 1
.
¥ -
L]
3 '
T A
F] [
L
.
¥ "
] T r
r I
- L
» F] hl
- L
'y * h-.-.
r r .
: : .._.I...
- ) w -
T - & 1
T
] - a .
»> ¥ -
v . U
- L L
' - ) .
* X -
- - I
-, T L ]
i » . .
- w i
o » s o
LA T n ..__. ._..i-..._. . A
o * . 1 .-._-.. " .-._-
- .-.__.... l._. T .-_._. .I.-..-.‘. .-._. .
e o v w T > b T ey o 4+
F ¥l a o i FF - ' [ ] L T
. ) + ! L 2 0
.1....-. ..,.... .__. - l.i.-. "
P | . ’ . il - ]
L S LI o N L *
L P N N N N a P . lli
" g - L
Ve - -
]
‘i r.r.._ .l
. -
Th T P et .....1....-. i.—. - l._.%l.r t.l.-v
TAas- . P AR R
x * - b L n'd
5 F F LI L L] - . . t..-_.
- 5 ax - & &k o - 5
D . . Cm e e N - ¥ W
DI A R A N T l.-_.wl..r.-_....-. . ..1.1.__.-..-.
- . - .
- o i & F n nF
e N T T . e sl . -
r . . . ar
|.._..ﬂ.._|.._.441I._...__._._.__.4 B e e " ™
- - -
aty AL AL alal b e e _I_.lli
-.I.....-....I.._ . a2 e "
T ST e
e

A R U LT O

L) P
..._..r...-.__.l s mw e rE e e e R e .
R ) o T . Rl N T
R ' e
o ....ll.?.-..........__-.__...._...-...-..r.l
R
l.-ll.__1l v
. -
v . =
T ' Lo
.__l.lu.l - "
Ly )
I-.l. ., -
.-..-..__‘..II. ...-..__. o
. -
.-.-.v.-._-.l. o ._..l.... it._.l..__.l.r.t.t.r.ttll.lr..r.._
M ] ' x 1 R [ .
xroml r r 5 F . om o N LI -
- - -1 « # - + -, W F L]
T ax x F - * 5
- n x + . a # - .
P - - 4 " -k a
» ] . i » - e Fa
a B ' . -+ - * .
- g1 + x - x F
a - - P .+
i - - > -
L | + L + -, '
g . » x -
i > 1 ¥ .
an 2 ] '] »
a a a ' W W
a g ] L . P
2 3 . ' - -
a a ' » -
] - *
] a2 1 ] ..
CRPL R o W -
| T » R -

- r
i - L
' 1
1 i
* *
. ']
¥ Y |
r CCE B
. . g AT A e
.III. r & & i & b L L N
1 - w oy Ak dp
R LN
» ad Ll e
St M .t
. - ;h...ﬂt..f.ql.....ﬁ..&l#!ﬂ.__... TR - oyt
4 L B N B N .._..-.II LR Bode iy
r - 4 X dr w o o K & & & ko gy oa . - L
. a . . - i ™ P R R N N g
. LB R B BE N ad w " L g mmmmy s . Frlp. "THE.
- - X .fh P N T Fodn oy Fowie . g
r T d x ! = n B g F i n ll_.r
* Aereranans ke e om o e .
* - LI R R R - oo L Y
. I ) [ e
* o
LI | .r.-.
+ r
+ - -
. N . ir
a y 5 X
a . g ...-...—.
PR [l N -
. x . ......- .
S £on .
L - . .“. ._.h ._.___... ,
PRI o :
. '
w..- .” . .”. - ..-_” il..
. I3 T -
.—.- - ‘ - -... + & -..-.
N - N ¥ L h b
* LI ra
& b ] ..l
“ T “ .”. .r-.
M . roa “x
“ "4 o t”
' ! . ._..-. a
] rx v
+ I L X
” . d - [ ]
X * "I *
- DL i
» . LI N o
L] ] L + L]
] ¥ ] F] ¥
- B EI TR - F
* - d - a a4 -
d . .. L) LI r
4 N Ao e "+ »
+ L L} L e ) D s .
LI rooA o LR ¥
" P [N ) - o
. . - .-..-_
-
L] L]
L]
T
*

L ) .
- ..ll|_. L e

o
x4 4 8 a & -
.-...l....q...._..rm_- N T
s » .-v...tt...nt.”.-_ﬂ...ﬂ.._.”.-_w...r.-.w.-..-'.4 -

- a a .
X .. . - ' r
* R A A A A

ra . vt - -
e ._”.-.-. ” T o iy I.I.I.l...ll.,_.l..r ”.l '
T e W I R ety

- & -

-
LINC I

I..I..h

"k

I.q

L"q.q_

-

-.-\-

b g, 0,

¥ -

‘_'I

 ETFUR R e e ol e e B
* b ora -

o L

-._‘.‘_

= oa




	Claims
	Front Page
	Specification
	Drawings

