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

Campbell

USO0DE311558

US D831,155 S

45) Date of Patent: «+ Oct. 16,2018

(54) FILTER CARTRIDGE

(71) Applicant: Spaceflex International LLC,
Riverside, CA (US)

(72) Inventor: Christopher M. Campbell, Riverside,

CA (US)

(73) Assignee: SPACEFLEX INTERNATIONAL

LLC, Rancho Cucamonga, CA (US)
(**) Term: 15 Years

(21)  Appl. No.: 29/599,824

(22) Filed: Apr. 6, 2017
(51) LOC (1) ClL. .., 23-01
(52) U.S. CL
USPC e, D23/209
(58) Field of Classification Search
USPC .............. D23/207, 209; 210/232, 282, 493.2
(Continued)
(56) References Cited
U.S. PATENT DOCUMENTS
D322,836 S * 12/1991 Petrucct .........coooeoeveee D23/209
D472,299 S *  3/2003 Fritze .....oooeevvveeniiin BO1D 35/30
D23/209

(Continued)

Primary Examiner — Robin V Webster
(74) Attorney, Agent, or Firm — Vista IP Law Group LLP

(57) CLAIM

The ornamental design for a filter cartridge, as shown and
described.

DESCRIPTION

FIG. 1 1s a front and top perspective view of a filter cartridge
embodying the new design, according to a first embodiment;
FIG. 2 1s a rear and top perspective view thereof;

FIG. 3 1s a front elevational view thereof;

4 1s a rear elevational view thereof;

5 1s a left side elevational view thereof;

6 1s a right side elevational view thereof;

7 1s a top plan view thereof;

8 1s a bottom plan view thereof;

9 1s a front and bottom, perspective view thereof;

10 15 a rear and bottom perspective view thereof.

fG 11 1s a front and top perspective view of a filter
cartridge embodying the new design, according to a second
embodlment

12 1s a rear and top perspectlve view thereof;

13 1s a front elevational view thereof;

14 1s a rear elevational view thereof;

15 1s a left side elevational view thereof;

16 1s a right side elevational view thereof;

17 1s a top plan view thereof;

18 1s a bottom plan view thereof;

19 1s a front and bottom, perspective view thereof;
20 15 a rear and bottom perspective view thereofl.

G 21 1s a front and top perspective view ol a filter
cartridge embodying the new design, according to a third
embodlment

22 1s a rear and top perspectwe view thereof;

23 15 a front elevational view thereof;

24 1s a rear elevational view thereof;

25 1s a left side elevational view thereof;

26 1s a right side elevational view thereof;

27 1s a top plan view thereof;

28 1s a bottom plan view thereof;

29 1s a front and bottom, perspective view thereof;
30 1s a rear and bottom perspective view thereof.

G 31 1s a front and top perspective view of a filter
cartridge embodying the new design, according to a fourth
embodlment

. 32 15 a rear and top perspectwe view thereof;

33 1s a front elevational view thereof;

34 1s a rear elevational view thereof;

35 1s a left side elevational view thereof;

36 1s a right side elevational view thereof;

37 1s a top plan view thereof;

. 38 1s a bottom plan view thereof;

IG 39 1s a front and bottom, perspective view thereotf; and,
IG. 40 15 a rear and bottom perspective view thereof.
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The broken lines are for the purpose of illustrating portions
of the filter cartridge, and form no part of the claimed design.

1 Claim, 20 Drawing Sheets

(58) Field of Classification Search
CPC .... BO1D 35/30; BO1D 35/153; BO1D 29/111;
CO2F 1/003; B29C 47/682
See application file for complete search history.

(56)

U.S. PATENT DOCUM

D494,654 S
D541,371 S
D547,821 S
D599,880 S

3
LS
LS
3

References Cited

tttttttttttttttttttt

8/2004 Macaulay
4/2007 McKay
7/2007 Kennedy
9/2009 Rampen

tttttttttttttttttttttttt

tttttttttttttttttttttt

ttttttttttttttttttttttt

D654,565
D655,378
8,474,631

welRO2 072
[
oo W

D731,616
760,808
D764,021
D770,011
773,608
774,623
1)788,879
1)792,943
1>794,749
1794750

oW % W% % W % % % %

Lnnononnnnnnnunn

=

1794751
1>795,995

2 W0
¥

D23/209
D23/209
D23/207
D23/209 * cited by examiner

9,868,081 B1*

2/201
3/201
7/201

6/201
7/201
8/201
10/201
12/201
12/201
6/201
7/201
8/201
8/201

e a2

~1 =1 ~1 -1 OO Oy ON LA

82017
8/2017

1/2018

Kruckenberg ............... D23/209
Kruckenberg ............... D23/209
Kocksch ................ BO1D 29/21

210/450
LOU i, D23/209
LU D23/209
LU D23/209
Nelson .....oocovvvviviinnnn. D23/209
Nelson ..ooocovvvvviiviinninnn, D23/209
LU D23/209
ZOU oo, D23/209
LOU o, D23/209
ZOU o, D23/209
20U oo, BO1D 29/21

D23/209
ZOU oo, D23/209
70U B0O1D 35/30

D23/209
Zhang .................. BO1D 35/153



-
- ) i,

ll..:-l.-.lll--lluu.l..ll...lrll.ll.ll.l..lu.Lii.llu...l.._l...__..r....l...ll..-l..l.ll1.l...|l.l.||..|||...1.._r_-.lqll._.q-.lq1l..1- s .ral brm s sk ek e ll..r..llll.__..___ ___._...J.r.__r.
. . . .ll._.l...J._Il.l.l..j_r..l..l-_,.__.ln.l..ul.l.lli.l.-lll.-.'ll-l-.l..-.llulll.-t-.l.l..ﬂ-lil.n.l.a.-!il-hT.llll.rI.l.*.l.é..l-ll Jl..f_._ .-_r__-._-,.__._r _-.l
- - A o we mw e umk et gy mdl s SRR S = o P mm . . hm W e —m ms am e mm e am e mm e i mm Em Em mm e Em o Y ",

US D831,155 S

— il!ll.l-ln...l,.,.l..,ilf_l...lu.rl._-l..unlnnl..f-.I.I-l.fnlt...r..\._.
" _
-

I.-.l.....l.-1|l11l.-1ll1..l....ll1-.l..1l..-1|l1.|l..1l.l1-|...1ll1ll1...ll1-..l....l.-1|l.ﬁlln

oy

- e

b
]
]
]
. U P ]
ﬂ T
] !
L...-.l..l:ll..!l...lll.-.....l...ll...l\ﬂ__ e ol T Ay dln Tl Ay m 1
]
]

"% * 3, "
h”w: R y
LS b It :

3 g 3o
. 1 h 1
Ly )
: N !
S L

;-
!
L.
{
i
f

Sheet 1 of 20

-
. . —— i it g e hm® Wy o mar el W o mam w1 G oem omet R SR iy . o
el e e m mE e o A R rhm e o w, il gy oy e dn A AR = am rm e e OE - e
H : H — aw wrm Eem mm il T A m mar omen ol AE PR = . T

¥
1
\
ry
i
i
|
-..
Py
1
1
'
i

Oct. 16, 2018

Lok b I R R A T —

i r LY

. o ’

U.S. Patent
F



US D831,155 S

HII .l.“
A i L. — -..l.ll1-|...|...1_-ll..1||I||.|l-_|-..1..J.Ilullrr-.ln.l_....lll..t..l...qll.-._..llul_.lll.|1l.-1....l..5ll.r||.-l|l.i.rrl1..|ldlflln.i.1_-.ll...rIl.llu.-..._r.-_.l.r.l-.lll-..tlﬁ l._...l.._.-l.-.....l.._.-.l..tlltJ
o R I S e e R R i e e A s vk ATk A R R e e gmi R Sy pm ek o R i AT SR i } ¥ | _
RSP Ao e P RO .. L
T PO p— e : | 3
e ) A
| )
. ¢ 1o
- = e e o et Y P A — AR L L u m _ '
| S y bk
- b . % . I LI 3
|4 ! o = = i = = =t ———— ———— = — i —— ——— { ] 3
b - i .ﬂ .m . o o o m  mw e mo e mr e s mo o e e mow ee m |.l.l..|_-.|-||..liul..|l|..- ] ! { .-.
.J.l.!..._...“.r.wm. \ A .ﬁ_._.
Yy oS T EmEEE T 1 ] .
. i { I r
1 Vo 1 1
[ } ' i
TR .| ) ' [ | 3
) { I | i k.
- w { ol i u mh e i i A et b s b i i e md e mba ki shm mh i e mhe b e sim - 2
- . [ \
.l.__._...- ._ F.m ...r.-.rr...:.l Tl._...l.._ i i e i i rrm win e cw ow .._.l.F * \ “
.“,..p-.u i # .* _—— _— e ———— “ i T an omT e i Wk e s s rmT e miw W T o mw T r min Wt o o ww e s owie et om o o n 1 ] r
L2 S L e e e e e e e e e e T e — e = ) U R
T % : .. !
.._.r._.....l..‘ll__.,l.u.lluluull..lu.l v { H L
...J- ......j_.....r. . me——— e T E e e e e e e W am amam ﬁ ﬂ “ -
/m./n.n.-: e } i 1 i
............ |. - - — e et ey m® e’ s e bt P ow s cam B B o ok G am A R Ay e mm _— oy m A e ﬂ H “.ll'lu.ql
e el e ol W SE R P - ke -_— e e e sl B e o e my, = o g E e b rw prg o S ek b Em o m e s = Bl o am oem om, o8 bl vm oamy s S —w omrw - L Pl e m o — e H
l.|||.|.-.|l.l.l.i.|.lr.-lllh IIIIIII b T B LT BT R AT ‘
F|

r-.'
!

Sheet 2 of 20

{
A

1

!

e Iu.l.T._-..l].l..llli.,ll..ll-l.-qnl...ri.-l.lrllulul..l.!.,Il.ll....l.l-.l.l._ll..l.ullhl.::_! !!!!! .-....im!i!....!..t.!.‘.rtl..irlurl.in.ll.rj.a i
e . -— e L avy e tm v kT e e e e e e cim = sk SR e e S SR S ! “ “r.l...ln
lllllllll - Aep Moo e s H ! | _
oo ﬁ L1
} l ] i
( ! | 3
1 e . i L )
— ; o
; ! | |
J ; y
LA g \ v I vy
it ¢ I} L I A
= S S Voo
[ } Hq T dem e me e { i u ] “
1 _..._ I ) ! LI A
. P e e e ] f |
. } N ool
) Lo I 1t v
- , 4
. e { ! | L
} i i r
} i ] i
; I 3
..f_.... - i memrmts e m e m———— __ _. _ _.
AR S | SR
..l. ™ + — ”.1!. - .l.l.l.l.”. e e o e e ! H fos m

Ill.-.l..ll.-l-..-l.lr.-tllll.-l...'-..ii.r.lrll.r.llrl'lll.li.lllnqlli-lii{.lttl..llllll.i.ri.rl-]* s T T A amomm mer o ot e oy B R e e W e P e bl e e am Lm R B o e e . i !

.l..flll_.l..-.lli-..lll..u.luul}l.r.l..l_._.lh|II|| II||.|l||||.I..|I.||.I.r u

k ...

4

U.S. Patent



US D831,155 S

Sheet 3 of 20

Oct. 16, 2018

U.S. Patent

1-.llurl.lllrlll.ll|-.-.l.ll_

B o R A A A

i TR PRy PR PR [ - [

—— ATl "l T T L =y

- —-——

. . . . =
i.-lll.-..rl.-'.-i..!...l-.l.-...l.l.llu-:l.rl.arll.alll.l.ll..!l.:l'lllilllr.-:}ll.{.lqli.lli

i
}
i
[
I
!
!
1
i
]
1
¥
|
1
i
!
}
{
!
i
{
{
}
i
!
¥
!
1
)
A
Y
'
k
!
J
t
}
i
i
}
1
!
J
i
1
t

rek S - rEm owwm wl Sy gy i e S e

l-llu!llll.l-ll.ﬂ..f...ll..l..:,.l..!lll-lllf...l..ln

i
[
I
1
l
!
§
i
!
i
!
|
i
!
}
i
t
}
1
1
1
I
!
'
*
:

WL e e owm et O bk e e W R e e gy -
L .lq.ll.._li.....l-.l.!rl.llll.-li}.lr..:l.lulll.Illll..lr.ll..-..l.-rlll.-.-.l.- - — . oAl
et e - e — = - |-|J.....|..-....1.-_lrlll..l.rli.l."

RN g A L g S N R R S AR N R BN R e L R S N B S i RS S o R e O A e o

!
1
|
1
{
!
4
{
{
b
i
{
L]
4
f
[
1
|
t
L]
|
I
!
i
;

h..

e e vl B ol o B el dd e e el e ol = e oln =k B e e dd el Yk ol e bk = e v—d At ln
P hrw we e wm omr e mm o mm omm o am l.l.h_

_— e Sup Ry et e py R AR R W S

M- . Rm Ep B W e L R S R N S RN - S L o R Ly R e e

. By S S Sy BN SR B BN P B BN N N S g S S PN Sp- - B3 S N P Sp— - e

[

4

¥

k.

cr e e e e

ek o Fo e e -

[
!
J
i
-

3
~ . S R
~ L1
"J..-..!.._'.
»
. -
A
xu.h
vl
l.-._._.___ 3 | i
= (SR P

ri*—--ﬁ-—*

s S RS 1 |

_’u“"“‘ﬂ'ﬂ_"“*"w"ﬂ'“"w“'ﬁ‘ﬂ"_"""-_""‘“*1"

ﬂ.

Fig.



US D831,155 S

Sheet 4 of 20

e e

Oct. 16, 2018

U.S. Patent

alun pm ul

*

lg.

el el

.....l..l.__-l... .-II.._-....____I
o~ e
- -
- e — -
- -— —— S
’ - T~ ™
” ot ~ ~
\ r"
P - f..... Y
r « “
/ - ™ N
- “
/ p \ h
s P " LIS
Py ; “ ..........f
/ Fi \ !
! } ! \
A ¢ v
r— =4 5 \ }
s ! i 1 L
b ! H F
” { } ﬂ m
| ! } -
? l } i il
! 1 i i _,FL
' S ) /
N f-d
S\ / }
\ \ d !
\ * / r;
\ \ ¢ I
\ “ 'y
\ f 7 !
\ “ ~ #
. ..,.,.,. ....1... !
. ~ - .__-.__.
....,-.f .,............- .l.t_..__..._. -
., |l..li....l-l:i!|l!|..1. ~
. .\..__._.__.
..Ir..__..-.. .l....\.__
—
- .1._...__......

Fig. 8



US D831,155 S

Sheet 5 of 20

Oct. 16, 2018

U.S. Patent

a TS .
“I!.i{!ﬁl!lit!.bt?}if—k‘l.l_.

" s .,..

Fa
uh..l. iiiiiiiiiiiiiiiiiiiiiiii l...__.._. « ._.-_ ._____

K LY P T A

LY o s =
lllllllllllllll SR S . ™ { Foan o . A

; A=y r S
¢ pos L n
f I 0ty P

; e — B o —m e am A
_ — alw wt B e ok def F— OE TER oEw

ot Tt = msh e o i mE sk b A e R h .

e em wm e - -Up o e i -

oo . e W T e e e e e e

T
:
]
ot o ot ot v T py—

¥

e ey w! Cwm oelw et e e owls e Cwm o et e e w e Cm ol e e e e ey,
o e byl Sy, gy ot by i et e e ol e e e e e e s e Cwm e w e e e e

.J
./
£}

A

1

1
i
1

m wm wr w wr i e

DI U

-

-——er e am A oy




——t R R

- T m

mm mrm drm - N s e e o, yek he® s s sl ol - Remm e it e e B i i e .E mm am et -.-__.-.li.ll....l.uuuln...I...Illlllllu-.}-*-ij!jiii:}'{iiﬁ‘::!‘:...l....Jl..Jl-.,...—f.f,.-. .J_t.lr'l.-.f.
.Il.lt:l.l..-.ll.l.i-ll-.lrl?.llllllul.l-w.lu*-..ll.lr.ls. }}}}}} e e me memme - . *u ~ T *u
P R T T .
_—— R _.__..._I o mm mm e i mm e ot o mm e . e o mm e i mm e e o e e .I.u_”._..r Y , Y
m.”.-._ , \ A L
A - ——— T .-ﬂ..ll...ll..]-ll-.!l..l:nl..ll.lll..l-_l..- R N B O E -l R B e o ow | LN .... O
LY LT
. A S T T

US D831,155 S

tﬂllllI.[.[..'.ll.lii!!*-’.l:!."."‘:lri

§

ﬂl.r.ll..—.lll.ll.l.lil.l.ll.l..ll.rll.n.ll.l.l-.-l.lll.lll.r‘l.llll.llll.l.ll.l..ll.-l.l.l.ll.ll-.-ll.l'l.l'r‘l.
- e b kg, e g g O O g O g g g

l[t"l‘llitti‘l‘Iti}}lIIJ

i
f
J

iy iy wiy b Sl R e Bk gy gy iy i e o
.-...r._._-_. J___...ﬂ..:. - .—.

,__.. L .
_",,._u.__r H L W \
J.:v_.._____ } § L { ! ! ) i

~ . 1 { Is 1 f f

~ } o ¥ N — e
rJ F .
f;{ﬁﬁh : .

Sheet 6 of 20

e e m e aem md m et m e u, n
~ . N A
* w NN
Y SO T ¥
) LY -

- i \
L R L L T L
\ VL o

- . e

Oct. 16, 2018

-
. - w7
-y odm g oy omm By W T

b e
Y
L - -
T i e oy oy pm —w e
-— .
T ma e e

B N Sy I,

Tl rhm mw B o b wm e e P drar sl e em el ks e e - -~ -
oL L e cee mam o W e mm -
T ek b b s omm oy e ol Cde e mm A M ak, m me - w s - _.-.-\..
. T i e B - ris mam e i oaweEE EeE bmd ber b .o .
e mm e - e ek o may o mm ow e - i AE R P P S E A R P B —F W Bl W e
e omre et s e e omrm drw drs e s over wek sk drm e we e v sk Bl den il —e ek Bl dem ._...1
r

U.S. Patent
lg



[eppepp—— A ek ah e el B b Sk it

US D831,155 S

4 4

+.|i..r|l+|'l|+1.‘II§.II.-+1.‘I..|.1.}I.I‘.I.‘IIE.II.+1.‘|||.].}I.I‘.I+IET+l

!
i

"% fw" e wf S oath e S e fwr S e T et e e e et T el S oeth e e % e e et e e S et et

f

T.-l.-.-.....l...-inql.r-.l....-lni-l..:-lFl-l.{l.-i.l{.la.-lF!-l.r-ll.-l.-.-...l....-.l.r-.....l...-ll.-.-l.

e I T T Rt

¥ AU S A RSP |

lar® Hwm ¥ e

{

R Y
T el - e
-
|
!

i
I
I
i
I
I
i
I
1
I
|
!
i
I
o
mak dny A Ml dn- odr The ain "l Enal ain el - A hal dne e T a0 1ih4ﬁ1*h-*hih'|'hi‘*ﬂjh-

I
Illuiull.I.r....I..l||.1-.l....ll...Tl.I..ltIl_llllllul.|.-.,.l-l-.f-il.-Illl.llllI.l.rrl.llllil.-.l.l.llI..l.-.ll...lllll.].i.‘. nlu.-lllllll.ll.llI.l...r.l.l.l.lul-.lllL._.l..-.fllr. iiiii T - e Ry i w
-
._.I.-_._..I

t
b
[
1
i
!
1
A
f
i
I
!
!
!

B L I B o e

i

III..|1I..r|..l-..il...ll.:.l-lri?...l..-l...ﬂllquli.llllll-l...Ilnl._-...|..l_1........|.l||.l|l-.ul....l..llll.l1...|.!.|l1|l._..|||..|||._1 ”' m
— SRR - - ll__.lr-,._....l‘l..ulllt]-.l.l.....llull,.i.ll.l-lll..ll.l_..._-n...I_...l.|.1|l|.-......l...l....-.l.ql.-||ll..l....|_..lr. { : a.ll...nl.
e e A s . - h ..- n T
8 L RO o } ; b
e e U .......-.__.._.. r ! ¥
y—( TR T ¢ ,.. J I
0 ; N — ., v g
! 1 X ¥ e M i 1 1
2 rf..,..rl._,. i ) f 4 i .“ e
l.rl.-.-.l-lH.{zw-.l.“. B o —F e el i h M -.. ..- .r
- } A
; — LI B |
& SN -— h F R
. LI | v ﬂ - ﬂ £ a ﬁ .ﬁ
1 ...ltlm,i._‘.}w.-q.lr.l.ql 1111 ._._r.lllllr.ld ¥ ; i
® : . m (- —— i ot - B
) j oy : b R
&) L. A , he ot i1
' |||.I...-rl.r ‘ _ ‘ .ﬂ
s ﬂ .
- e ; R
[} H “ 1
ﬂ [ u .ﬁ
: LI '}
] i i 1

B e et T TR ———- ;
e R i e e e ﬁ H _ .ﬂ
e s el I il T T e ! ' Ll
e Rfm ol we W m. UE ey *Ill.rlt.l.illullql.l..llrl.lflill-i.[-]!iula..lr L L Ay Rl B e mar R, A Rl Sy ok el i, oS sy mew am aFa h
* & e = o= l-Il.l.l.._....-...,.-||||l1....l-.ll....l-.l.-...-.l.-..l.r.|l.ll........h-...-.lr..l.-!-.l_.!.-..-1._.. ''''' 1l“ w
[

.13

i

U.S. Patent



US D831,155 S

Sheet 8 of 20

Oct. 16, 2018

U.S. Patent

1.1-'.1.1-.1J

l-.lllrllll-l-.llur-.lll--.l.L

i -k Bl e ok e e A

= e 1 e, e, e e —l A m ... W W

- e e e i e e R am o

——ddger—r

B e e oy e ey W W W W W e o

e =

- A W wm owew w® Wy am e S

.-Ilull..c._-_TL.r.lllm

1
’

- orm omr o mr orm oW Er OErE OEr "E NN B E FE B FEI SN Er FE- O ErE Er FE ENL EE FE B CEI NN Er rEm ErE Er TE BN

Al e o rE ER E Am g R B W CEF B M TER ECE M TER R M FEr ECE R FE ECE O P R Er B W R W WS FEr o meE e e meE e e e

F* ™ R R R sup R R CUE RO LU L MR LU RS U RNE R MR B R IR R R LML AU U LR RS MR By R e
Tl W NN WeE WS N R WM NN W M M MR BN SN M BN RN W M T EEr BN R BN N M B BN W S r Es

I‘T*IT*IT*I"II!.II!*T*I‘T*l*.li*l!!.l‘!‘_

f o wh e fw o wh bwrl e ot e e ad e o owd e o e e e e w e e m o e

Gy iy w' m ey e tm o wrh e e o rh et e o e e e e e w? e orh e fm R e e e e P

_—

- -

L
t

Fig. 15

L
-—

H

....r...#.........................r"l

i
—

Fig. 16

{

S S 3 |

i

o

!

Yy



US D831,155 S

Sheet 9 of 20

Oct. 16, 2018

U.S. Patent

.__._..._.....11.. r....-..uf.
-~ T
-~ N
- oy
/ - e ~
’ -~ - A
7 - > L
! ._.. N
/s h b
F y, ., b
7 P LY LY
Fi y, Y J__.L.__,_..
/ 7/ bt )
Fanalhal p} \
f ! Y \
} i | nliantintiae |
{ i { \ i
§ | ) } i
y : ; ]
} | ! ! wl
} i } ] o
} \ 1 ; P
} 4 /
N pe
oA f ;
\ 1Y ¥
LY A i/ d
\ \ / 4
n o ry 4
. . / d
™ , < /
" - \._.__. 4
LN . - d
Yy .,......_. -~ d
- — - -
- ..l-il..l..l..lltl....l -
- -
- ~
™ ..-_I-..\-.
- -

T
T e m—e

Fig. 18



US D831,155 S

Sheet 10 of 20

Oct. 16, 2018

U.S. Patent

e a1

i A p A

- aw .Il..ll .ll.I-I.lll.- - TwE s s

e e B L - L. BN . BN BN W WG

-

W W O AN R e e e o W W

—— -

oW A Sm W Cmcme

e

—————a=

———em e wr e R Em

= e w w T

L.I..-._”..l.l..l...:.._l-.lr_l.rf...
. .._.....h-.._!...I||..l.-l._..I1ll|..-1.|.!ll...|u||-|ull|.l.1...1.1ll.r..l..l...l...l.qll.l.l...r..._.-lul ]]]]]] lﬂl...Ill.I.ll-..l.1|l|.I||.I.I|l||ll.|.._..|l..._. My
|II|l....ll.lullﬂ.l.}.qlsi..-...-.lll.....lli.i...l..l..rll.Lul.l..i..lj.lur-.rlil.ln.amnl..rllﬁ._!...lrl. - -~ ._...-._.1.._. ...-......_
M..-I.._-.-I_...T.I_._..-I.._-.lil.lt-l.i.lrl.lt-l.inlnrlnl.]inltr!ur.lli.\.a.. / . 4 g L
. G ros e ™
._,..-.T-.lr.ll..-r..lT-..lr.ll..-:-.l..l-..ln..._-.-l-._-.l_-.-l..i.-l.iul_-ll..i.._l.inl_r._* F F - .-.._ _....r
~ F F
r F auw.‘_ o s
! S N S
4 | AL £
! r o F i
’ A '
¢ bty
f L N L
_ L T
i Lot .H.,.. £
! P . A |
e m e e R e m Ee e E E wm o Em e m ww wr ew o e ey me - . d
T e T e e T T e T T T L e T " e Bl i - J f _ i '
i I i
' “ , 4 "
g oo
3 [ | [ A
i I | § ¥
A r i A
! LI & ! !
1 T
) ) 4! T 1
' L ! 4
L Yool Y A
y 1 4 it v
" Yoo ._.._. ....,.
Lt Yool
\ L .___ ..,__.._“ ......_...
» v -~ A
L AT o ~ =
) LY T e
....l.-lullll..llll..l.l.ll.illllf..l.l-lLullﬂ._-ril__..lu - EE N - vwm omr oam, e L, _..f.r.. _r_...-..........._-._r *
) TS e e el e - e e I o T BT D T IIIliil-.lu.l-.”-l.'.ll-.ll.llilll.il_..-r.lv.llll.il_..-r?.. y, .___......_n
.r,___ufunl.ll..uu...l._.
. . ..-...u.ll....l..ﬂ..-l'lj.l-:r
e e ek t my m e —— ll.._...-lIl.l.ﬂ.l-.-l.lll...l.!{lldl!i.rl.-...?ill-.ll.lr|i1ﬂi!‘h-hh1!irjii.5.ii?i;i-ii.ﬂihﬁ -~ e
- B e o ow— bl P W rm wm Ees o ek A R R ERorm e ~r e e e R e b Sw R ST ool eSS S8 S rm AT R ' ._.\. 'y - e
[ — - T - y p .,
t A |_.,_.H.... e .....u.- ~ N
=Ty - - =
LT AP P

e 1 q“h h&
W [ AL Ly
I R
o by
..ﬂ......_ ]
_._ i L I
b Al
[ 1 i
¥ 1 1 L]
i ) ! ]
11 [l ___
D 1 b
LI 1
LI i
[ A
b b
C 1 L)
._. 1 ._r ._r
! "I h
1Y 1.
y, LU
~ A
S 0N
ffd fff
T o U s N N S J, 't

|
i
!
i
1
f
i
!




US D831,155 S

Sheet 11 of 20

.n.l.lll.l-.l'[...ui...llllll.ulnllll..llull.nl. ==

il . T
.““__f.-,____ Yoy W
Yy oy

S i e e =

P

R e .

|

- wr W Wr T s oam oamoam [ ——

—
~,

-.IIJ.I..'J.IIJ.II-I.I-.-IIuI'lllllll-rllﬁrlllrl.lll.l.lurlll.-rl.-lrlll.lll.l.lll.llll.l-

H.r-ul.-ll!ll.l!.ii.-ll!i.l!1.'1.1-!.1.1-‘1.1.-1‘1.1.'1.1-“

!

.ﬂ...ll-l..-.lltalr.rl-tlltll.,tlrt.lr.rhrilr.}ibrl..lrihrilt.}iti.}.l.rﬂv

'

1
!
}
1.
]
:

-

1..1.1...:1,._.-,..._...,_.

- o e R I Dl i Bl T i e e it S e T b Bl - L

o
.

-
C o W T
j—
]

-
.
i I k.

__‘..-"'."'
o
_-*"""-'—-l-l-.--—-'-"""'-
-
N i

-
-":""-r--..p.u.......-_-—l‘r""

e

Oct. 16, 2018

U.S. Patent

B
- i p I
h b p N
] U
. f !
.ll-lqluluthr..___-‘._.h._:l.Tl.T-ﬁr.ll.Ihi

e e e e t}lttt‘ | ' - .

e

L1 T R " T

T
e e e —a i
T e A . ar w

il Sl e L - —. M | h

4
...... o Bl v mm omam m— o ol omm e berd e 4 - ra ’
Y m® s o omcy S o o m oam o R e am
et e s e Emy, el e
= T R e i m e o bl dma am, om fe e —— - = - - - o _ e .l.L... l._..\_.
- = — _— mm ol o —k B [ - .
- - -

= g g e

...... e mm———men et 4 S’ .
N VS U S ! T
T ..., —_— ‘.-. n‘ H .
...... T ~ A :
l-l. .




US D831,155 S

Sheet 12 of 20

Oct. 16, 2018

U.S. Patent

-t
— -
el e e mam mwm ome —i W -

.l

-

[
;
B Vol
{ m : ._
H r )
¥ : ; :
{ p \ _
. * r )
- - ..”Hi.i... .r __ _ -
e s ﬁ i
[ S N h m “ _
\q : ' i
lllll ﬁ w L ] _
................ .51,., ! ; !
\-..1- i A A A A A ; “ “ i
SR e e e e T e T i T .
me gy ms e orm omE o o oam lth_. .“.-Il-.. e e T ke e e T ke i, ol B ke Tl ek en ke ek B il .n ” — H “
1!.!..1|.1|.. .__ w - ! ' " 1 -
Y 1 3 ﬁ I
is! ' Vo .. n !
h...__.....__.._......... ¥ ”H _r m _ _
1.3 1 T i
A Yt . |
“ e X 5 : .
o e R T o _
e e m s ww o - = aa ‘._ w . _
h r )
i e _ v m _ _
t- 1.. ." ' b o ot
{ w .
S e e e e sy [
ittt — e N e ..l. :
|II|..I||..I||T-T.._1 ........ ll[...[..l.n.l..u *II'!**I‘!:".{}[’III‘]!‘I!‘I' v m - il A i e e e e ey 4
F.“.l.lllll - i e
T
R M TR TEES SR S A v A A ochonek e [
T e Bl o Bl : ; -
T ) ; ! !
e e e e mr— ma————a .. “ “ _
- i T T el ol Bl A e e .__ "_ _ _
. e i e e i R - .. _., . .
e T o H r “ .
- lI-.ﬂ— - f].r].. | T g e e § .n m " —
B .. A B
1_.....1.Ill ..... ..- r 1...:- —
i : S
-~ “ | : A B
e _— : e T T .._ ..__||._ ._ .
._. H .m .1 .q..l....ln 1 .- ..1 + n _ u —
] 1 __ ’ 1 __“-..u..n_..-u..r. h m 7
__,r.i....l.. ___ Hm : ..1\ . {1 A B
e H —— 4 S
- . } X i .
. T ._ S Yoo
“ . H I
, : . (1 wd
: 1H+ .aj.m_.- _ | : ! !
ST t 1y : ! oo J
h : , , b b
} I * ! _H w “ _
r ) h Yo !
JF.!.J_.uq!. m ,ﬁ ] .' __ . .
= 1 ety A -m —a v, . - mm.mimomommm s maa .- m _ _
.rrllq..- , ...- . : m e = of
ﬁ o
m. i
...... 1 ...__
e m rmeereen —_— . .




US D831,155 S

Sheet 13 of 20

Oct. 16, 2018

U.S. Patent

-

LI L

- W W wr —---L A EmEm mEECmem- el e o e ™ e
- a E EEmEma == s
- w—m-- T - oo
T El rFmEm m s m A Ay o m.mem g ay
........ .
e
e
- -
ﬁ . b - b

—_———— .. W T

—

A

e W i S A o am e wr w W e A =T

—_—

- A e e e

-kt ke g e g —

TR CEECEE B M e e ey e W W W O SN A M SE R A R

"y

—rt St W mmc mer el B TR Em L Em

TN S fam owwm o mrm R - i e mrw o am e S i Pl err sl - e

. . e b Al - e mam ama e - —Um ey
— bt gy g b ba® Wy . am wak bl R e

ey e % ommk wmyr e afe mr e WE L B drr e . cEm mam

=k e A

T e R L R

e oam Lm Bl - wm Lem s s g e o

X

uliﬂl!.ll.l]:lli!l]-ll:l.ll!l]]:lli!l]lll.-.-....I.I_l.-....l.l.-.l_l.l_l.-..l.]-L

amls. mamh bar ses s s bl o dew s sk wusk el e s ok ek bl s s o mh uek ' e s s ek b’ s s ek ek ke o des e [

ll..ll.l.l.-.l.l-.l.-..lll.l-l--.A

- e FAm orw o e Ctwe e ey et e Cwe rw e e e e e e e e e rm e e e Cwr m ey e bwer Aw sl ol

- mm i el e Emr b T® B

iy i gl gy e g iy Ay e e e by A e e e ) Sy T e e ) S T e e Ay e e e e Ay

- i 44— - — 4+ &~ 8---5 —. 1 i & 4 —h - a4 5 - —E i v & -5 - . .

ﬁ

;

J
ba

=-r
L... 4

[T

.

TT..._.._*-._._._-.__.-_-_..—.._-_._.._-_....___..___.r

d
-4

{
{

Fig. 26

Wy
{
'-lpl-l-—-l-i-i-l‘

g ! o
— i L L
iiiiiiiiiiiiiiiiii ..........-_.i..._...-nl.....{..i..-...u.lu_u|..:.._.r..!nl.l..llul.lii.-lllﬂui.{ri.ltrir..ﬂll e s i I u..J
} R P
! Py oLl
t T "+
L] 1 ; I
' i I I
H i oy
H M ) t
' 1 o f
' 1 i 3
: ooy 1
! i I ¢
! N ¢
] 1 i b
] ] ! I
! i o F
' I T
| I
i i ! I
} i t
! - T
' T f
' 1 ; 3
' i ! I
} i t
! T ¢
¥ 1 P
' T
] 1 Hllw.uh..l..p.




US D831,155 S

Sheet 14 of 20

Oct. 16, 2018

U.S. Patent

o R

gy L L

\1\ T~
- .y
- S
P -
- i......l.....l_-llllr.-.l ™
’ - o N
s -~ T A
s ~ b h
, , ...,.... bt
s s ™ A
' L___..__._. A )
F y - )
____ , N L ¢
__, .__. , O
Lens \ Vo
__._ ,_, \ i
.\L ! ._. :
L ; | il
{ i ! _.__ _.__
_" * h 1 |
_“ H i | t
A -
{ ._ -
, ., ._ : i3
o .. ; b.,_..._
\ 3 “
LY, | H.-.....L_
v b ’ .,_
4 Y ’ _.-
LY LY ‘ _.___
\ ~ ’
Y .... ’ ._.
. > ’ ._,
. d g
", L - ’
~ ~ g
- ~ - ._.__.._.__
-....,,._f. .__.._._...._r_... l...._..-....__ ”
. — e e - ”
N -~
) .____.._..-._-.
. e -
el

Fig. 28



Foa - C
. -.-.._...._.l..-l.-.lll.l.llul.-l.-l.ll..l...l_._l....._.-.l.ll.rr-.-.l.-.i-.-.ll.{l...lill.l.Il.l - -
1....I|Llil+.|.1,..l..ll-|.|.lll.lul.1l.ll..f|_-.1|..1..11-blll T .\_. l... 1._. .
- Er mEm N mm rE mar . mm e Em . m Ema E o lm m o a m Rm W o  owm e ooy .__.‘ s ¥ Y
lllllll e N EU R L EL Ll sl b jr .f- .I- -.- .‘.1 ........-..l.l.}i“.-llrl....-..fw

Yoy P -

S S S S S S S S IFIH.W _____

]

——— e mom.m.E E ww  e e e

-
L
. -—
-ﬁ'.‘"?‘n._‘
LT

e
— -
-
—

-l

J;_ B
L
[

US D831,155 S

—_— .

u..-||_-.-.|_-.._-1.I_-_.._.I_._.-.I.._r.P_rr.ln._rn.|_r.-.|_._l.|-..l..hllnll.l.l..ullnllphl..l.ll...l...llq__

&
e i a e et e e e e e a e e m e e e e e m e cm e at
.I.I..l*IT*I‘ITI‘llI‘II‘-IT+|‘I‘I.‘.1T*I’IJ
1

d

-..u.l--l-l-i-‘-l-h-l--\.-.-‘.‘l‘-
L.
e et e wgm g,
e
e mm o my m =t =

o
ey

e
-
- —— —

-
-
—
i
—

Sheet 15 of 20

e e
- - e

. — wrs i m mEr o -sh b B um e wfe et

. e aw — oy i wwr W mam s wle — R e e e e apk e fSn TR T o ._.__‘ - S
I.I...l-..-.l-.l.ul.ql.l..lr....iI.l.ln..l...I.-i.!.ll..
ilull...-.lll.-..ill.ll-..

T my oms mpr wn LR

L

Oct. 16, 2018

U.S. Patent



US D831,155 S

Sheet 16 of 20

Oct. 16, 2018

U.S. Patent

PN W W

N T = = . .r.-...l.'.-.
Ao S AR
,.f.r_.h Vouwm
ol

e

L]

i

]

1

L

|

i s mg e 1

- f

ﬁ S

*1!*.1IL..T+1T*1 1-
fS RN ! /
b2 __.

!
/

d
,_._r y ) 1 B k.
.f..

—rEmwmEmeE—————— - -
—_—

- m Ea mam s o m.m.m

l.l..l.ul.Lll...l.lllll.ll“.-“‘\
i -

MY T e mrl mr rap B o ke o mE o

- -

—— -

B e oy =

- —
e e e o ar or m-

\

|

!
f
]
§

T R e e o e W

HECEEEc - Lk o RN R R R T I —

*‘-_'_""l-
"‘-u-.,..h_-_.. .

iy
i..-...‘.-.!...]llrr..rf.l_...._f
e e
R
g Y et
a~ .l.h ....l ..l ...- w o .:-..-.: .:-. .:-. LRI 1) !-.. 1......-.. .:1 I..1 p— |.|.| I I — IU. o __..r .-..._
__._..I-Iullrl.ll.l.llul.I||I,|-II|I.I||I..I-|I.I.I||»._. \ N, N
4]t : % oA

e T

- m
T omA ovmy gy gt ma o T .
——
-y ——
T ah om op i mea
-".-'_*..-.r"l.

.
" ha

Fig. 31



US D831,155 S

Sheet 17 of 20

Oct. 16, 2018

U.S. Patent

— e e i el ol

(R ———— T i)

Caw mm e e e e o

Tl

e Ey g, o By, o, TN By gy, o A

e ruir drw s cur sk s s culs el e wr rwe b s el sk e we el ew e cur ek e we e w e el ek ew e e

d gy

cvidh Srd e e vl By e Al bl e i ol Sk e ol vl By e - e bl e e el Y i sl bl e alin o Bl ol ol

e gy aE R m, g, am

“.llll.-Ilt.lu.ll.lllllnlulllll.ll.ll.-ll.t.llll.illllnlulltnluIllllllnl..lllln.llll.lll.ll.nl.

TI.I'&.."*I‘.'ll..ll.lt.-.ll.I'I..l|..1."-*...'.1.'*1"-*."1.!-*'.1."..*

g

I.-H-I-Hir

k
I

1

S |

T
!

Fig. 34

1
d

4

- — e e e e | o ol oy e g
!
FRE SR —— - et e _..
T T T T A AL e - - —-—— .-
- -
e - Eem e o enk me om m R mg U
A A Em e e e A Rl e e e m Lm Er dn ok mm m oy —_ - -
=Tt e e - e — e mE e e A ke e LEm mes E R ek g
s W e e ey e g Sl e o am mam e o bl wwr mm m m o v g
- TERT TR Y AU SR ke amoem o R em o amy e e mh mt b rEn mw TET Sy pEy W R mg e,
-k
._.ld..l.
N M oy e mak e [ — ko drm s s ek EmL Em e e Em . Em mm s =
it g e o hmt My pem mam der W = e = - e T Em rw et et - h
e bmm B ol R . mm e dew W U w e
e i A o e ek AR CEE SE o et W pms ol et
- rmr o . S LAE mrw cme S e e Tt Sa e Gm M
—w oA - e e gk e A om ma ww Al R TS
bl - A A= A g Sy L S
o . e e i A R M e W e ey e e L T T
. i o —— e
T T A P e - -
- s

— e
—
das e b Bk dar e wlk
ol dn din ok ek B o nolk Bl dlin sl el dnr dln il Sl dn- oo nok Bnad dn ol ok dne ol ol dnad e ol

’1.
i

PR TR

v

Fig. 33



US D831,155 S

Sheet 18 of 20

Oct. 16, 2018

U.S. Patent

r Py
! L T
L '
- r
.._r_r..- ' ”H
AR
.frl.-.-.ll.l......_-_!l_.l......l.._.......l.ll
™M e = - - -
PP
.._...,._.\. 1 “ 1
- 8 i
1 v b
o 1
™ v ¥
b i L 'red arg gm rga dag pis agd oy

O A A A ey o L AR R deg——

p— ey,

[ ——— NN e e e

——— ey ey W E EE.EN. MR

AT me W o e “

“““““““““““““““““““““ﬂ

- “_-

ot g e Rm e R e ke

. S L . L . T R S T L R L
—— -

i

.

e g L L kX

——————— —_———

B R e sins e P PR POy PR PEPPRE

el A" " A A" " " A S " " S " " S . " " " T S "t

- o vl B A e eSOy A

e w4 R ww mr wm mke w

- -l....l....l-.l..ll-'l.-.!..r.i.....lllu.lllt...l..l.-
.Pl.‘.‘t...ll.r...l-.l.r.rl..rl.-.l.lIl..lllIu‘.l‘l-lll'l“.iii!.lll*illljﬂl! J
— — = —

e e, ol —m m am mm o —h B4 A W omn ot
. et - = im mr s vl e A am mm . —k P B U omw omf S e ke et Sy e H
ol S e ipm ol vl A A e mw wr E e e e b M R

T ErE R mE o e ok e e L Ey e wm b weg pm R - - o P s

i ami Tt g e mm ol T . e mm m ol W R

ki R M Tl e R SE i e cae e Y S e w mm e ma s o b o R MR EEL MR MR R BEE R M AR R MR LN LN ML LEN RN - M R RN NN ELE N A M . S e MR e

R g R o e, R g g g iy g e, My gy R My gy R i gy o R oy e e gy

e o™i R S S R S S R SR T R SR S R SR SR ™ ST S R T S ™ SR ™ S S ™

eI I B R L R B LI L Y

:
}
|

{

!
I
{
!

b3

[

T T T T T T T T T s s m s s m e m s ==y

it

=T ¥
lf.,...f Yo T .
N
| {
b T
= g
xﬂ {
PR
-~ r
.l._l.u..H._r.lll.r._.m_.lurﬂrlnll.l_..rw
)
I
1
)
[
1
)
i
t
1
I
f
)
[
1
i
I
t
1
i
I
1
i
1
1
i
i
1
)
S TR T I ST |
P

.'r.-..-j-..-..-..-.-..-.-.-_.-._--_.-._—-.-._-.-_-.-..--_.-._-.-.-.-..-_-..-..-_-.-f..l

4

)

s s man s F e

T T

Fig. 36

-

U S )

'

r—_-—

{

"
w4
i N |

Fig. 35



US D831,155 S

Sheet 19 of 20

Oct. 16, 2018

U.S. Patent

alin pm ul

l.l['l.jl.-

I._-.-...l..l.._-l... .-ll.._l...____l
'.rl
- T
.\l .ll.l-l.-.ll.-.l.-ln J_f.
__..,..... P T h
, - ~ h
- T N
y ’ ..... Y
p - ™ \
! < A
! d A )
p " LY
! s “ xa._,
____u._.-._. ; “ v
r- ¥ \ L
__.._. } ! \
p o
b
3 l | ﬂ m
m H __ t =}
! # #. ! tot
S | 1 q._.. /
o foed
! / !
LY * / r;
LY b ’
\ \ ’ 4
\ \ s 4
\ " ” #
. ™, - /!
“ T “ ’
M f...... ._..._...____. d
o - - <
- |l...!l.r1..1illlll...1. -
- -
- -
e .ll.\..__
_Il__.ll_rl.. .lll..l__..l.-l

Fig. 38



US D831,155 S

Sheet 20 of 20

Oct. 16, 2018

. : : ...-lr-...._t....lrlll.ll.l_.fl._.r.ll......r..._l. lllll e e mm mn wr rm mm e e ”~ .o .t.___
e e e b e e e o g s el mm el e e e e e T W mm el R R R .__..q.. I "
l-I.r.-..-._.-..Il..-ﬂllq-.._.J.....l..-.lnl.|1I.I.|...l.....q|.|.ll-...[|ll.|-i.lll1|l|-.l:.1l_..|l e e m wm rw o e o S mra e cEm wm s ams e R ER UR e e g e Lo Ea e e g - e ra LY
._m iiiiiiiiiiiiiiiiiiiiiiiiii r._,“.,f s £ F .....!....:L.__._l...,...........
W ’ ;’ - - ..M
N e o o e e m m e e e m e e m e e ke i B ke ke e i P P o o LN
. ”
F A s b ey K b
? S A I B f.
/ O I T -
i Y B 7y v
r i f; I} L
¥ §|
f Foor by f ] \
) ¢ty Fy ,
' T fy .___.
.| N lj ,
. § ! O T A
JUE EN. EE BN EmS EL N B maS B E BEm maS R . -m As Emu s —m 2w II|-_..-I-_.....I-....||I.-I.-.-..—...-_...-_ J....—f —.
Lo o e e e e e e e o e S SR I NP ﬁ
TR ., S S R . S B S e o B Bl B - e B B e o e B B o bl el e e BN N J * ‘. _ .ﬁ- *
[ 3 i ! i 4
! b T T } .
m, { (S | ¥ H ;
; 1 S B |
' | \ S T ;
ﬁll-llls..‘.aihl..d.nl 5 .ﬂ. m. .m - .H ﬁ
t ! L T | L !
7 ¥ .
b Iy \ { R T T i
& N . . ] P
-~ y ! y A Lo S ;
e ' S \ \ U T S )
RN ._ Lo ;
™ y 1 f ' ;
\ T Y )
... o ._..,. " ’
lllllllllll L] “ A " - r
5 YOO - ™ -t
- e B gk e %, Y Y = wie il ., 7
o —— _—— ia b = a N r
H S Tt e ommy . e o ww R ..-1I|II.|I.I.|_I-!._||1I..ll_.l-.I.-.r|..IL..|I.rI.-F-.I|lql-llllll.llll.l.l..ll.-l..}.-.rlu.lL.-ll.i.il._.ll.-r.lll.l.lrll.rll.- __._I..J__- L LY -~
I..ilal+!......l._l.r.l........rinl._r.I!lll.liil.uqulal_'.l.ll!.lql.stll._!il.lll.l.ﬂlll lllllllllll -~ . ~
N e =
-
- —
lr...l...ll.ll-l.l-ll.lr.._._-.-.llrl.lll..l..l.-lll...r..l._.l.l.hl.ll._.l-.ll..-...-l......l-....l.-l-.l......l-....lll-.-h.-.-...-_..--.-.. .-j-.___..._
e e R v mey L mm wmr ol N s am A B Lm wmm wiw owm A wmy e mpe ww ol R e e ek A mr e welw e ik e WS R R .-_l.-.-.. -_._..._..... "
l........“ AR e - s £ PR

. ~ T ———— / y, ..l... .u_..u.. -~ - ., _“.._.._
.m ] R ; L 3 ...H ’ Y g b

U.S. Patent

. I f_..._. I} r.oe i L
....... L__‘__ f 1 4 oty it !
T ¢ I i “__.-. f N
Fe Ty | i it oy
SR L ¥ P tf {y A\
.r_n-..-‘lu..__m ..1‘. r .__
i " f i 1 i
. N F 1
i SRR | [ I p f .
i e i 4 [ \
Iy ! ]
] i i i '
._u I 1
i S A { y
t I !
b T B AN A _
H i H A 1 :
1 { 1 L] i ;
| | v !
1 T ' !
1 P A X H
L] LT ! ] ¥
b S T ..*_
i 4 5 ] ' ;
L ! ] 1 Y P
b L] L] Y Y .
\ Y (R Y ...,,
L % % kS * P
" LAY ™ K P
\ (SN T p
A YN ™ -
b L - T 'y
. LS o
A ol ol Al des mln tal sk e e sl desk e ke mah ot e e T e e Mk wm e b rm om o m —wr M e o e sm A o cm oEm w W m oww o ..r......... - -



	Claims
	Front Page
	Specification
	Drawings

