US00D853337S

a2y United States Design Patent (o) Patent No.: US D853.337 S

Besana et al. 45) Date of Patent: .« Jul. 9, 2019
(54) CIRCUIT BREAKERS FOREIGN PATENT DOCUMENTS
(71) Applicant: ABB S.p.A., Milan (IT) WO WO-DM/055273 4/2001
(72) Inventors: Stefano Besana, Terno d’Isola (IT); OTHER PUBILICATIONS

Lucio Azzola, Bergamo (IT)
ABB SACE L.V. SACE Emax. A System that’s open to any

(73) Assignee: ABB S.P.A., Milan (IT) solution, 604060/011 en, Jul. 1999.

(**) Term: 15 Years (Contimued)

Primary Examiner — Angela ] Lee
Assistant Examiner — Shawn T Gingrich
(74) Attorney, Agent, or Firm — Polsinell1 PC

(21)  Appl. No.: 29/622,886

(22) Filed:  Oct. 20, 2017

Related U.S. Application Data

(62) Daivision of application No. 29/561,373, filed on Apr.
15, 2016, now Pat. No. Des. 804,430, which is a The ornamental design for circuit breakers, as shown and

(57) CLAIM

(Continued) described.
30 Foreign Application Priority Data
50) S APP ol DESCRIPTION
Feb. 6, 2009 (EM) .coooeeiiiiiiieeeeeiie, 001083992 | | | |
(51) LOC (11) CL oo 13-03  11G. 1isaperspective view ot a first embodiment of the new
52) U.S. Cl destgn;
( USP c ' D13/160 FIG. 2 1s a front view thereof;
--------------------------------------------------------- F::G' 3 iS a rear View thereof;
(58) Field of Classification Search FIG. 4 is a top view thereof:
USPC ... D13/110, 112, 123, 133, 158-162, 173, FIG. 5 is a hottom View the;'eof'
D13/ 18%? 1H99 FIG. 6 1s a left view thereof;
CPC .. HO1H 3/22; HOIH 9/02; HO1H 9/54; HO1H FIG. 7 is a right view thereof:
11/00; HOTH 21/04; I_::O:“:: 27/10; ;;{O;“H FIG. 8 is a perspective view of a second embodiment of the
33/38; HO1H 71/00; HO1H 71/02; HO1H new design:
71/04; HO1H 71/08; HO1H 71/12; HO1H FIG. 9 is ajfront view thereof:
71/24; HO1F 17/04; HO1R 4/36; HOIR FIG. 10 is a rear view thereof'
o ‘ 25/00 FIG. 11 1s a top view thereof;
See application file for complete search history. FIG. 12 is a hottom view thereof
_ FIG. 13 1s a left view thereof; and,
(56) References Cited FIG. 14 1s a right view thereof.
U S PATENT DOCUMENTS The broken li{le portions of tl}e figure drawings are included
to show portions of the article that form no part of the
4,728,757 A 3/1988 Buxton et al. claimed design.

4,890,184 A 12/1989 Russell
(Continued) 1 Claim, 14 Drawing Sheets

W
L L .
ol ~

TV,
o i ]
".."'l"l"'\. .
R T L L AL UL o
e -';-.:I:--.:'Ili:u'\-l-_l';":.-h

IOT ST L ST ST a1 T
ISR LL LT ELTELEELTT B EREL | =




US D853,337 S

Page 2

(56)

Related U.S. Application Data

division of application No. 29/489,919, filed on May
S5, 2014, now Pat. No. Des. 757,659, which 1s a
division of application No. 29/459,135, filed on Jun.
26, 2013, now Pat. No. Des. 707,636, which 1s a
division of application No. 29/383,747/, filed on Jan.
21, 2011, now Pat. No. Des. 687,387, which 1s a
division of application No. 29/341,449, filed on Aug.
5, 2009, now Pat. No. Des. 633,446.

310,822
D315,333
318,460
D318,4601
D319,627
1D320,386
5,060,107
D325,727
5,150,091
334,174
5,204,798
5,296,604
5,302,786
5,362,933
D359,948
D367,265
5,587,570
5,610,375
D378,914
5,717,178
D402,267
5,902,973
6,008,459
0,078,017
6,177,641
D442,146
0,501,848
0,388,807
6,445,559
0,489,577
0,512,433
6,590,482
DA498,212
D498,464
499,700
D499.701
D506,185
D511,502

,064,283
1)535,626
D547,729
547,730
551,629
D562,777
576,111
1D585,839
DS587,658

7sRvvivviive
e = 8D

nwnwnunmmwnnnnggonunnnnunnn

9/1990
3/1991
7/1991
7/1991
9/1991
10/1991
10/1991
4/1992
9/1992
3/1993
4/1993
3/1994
4/1994
11/1994
7/1995
2/1996
12/1996
3/1997
4/1997
2/1998
12/1998
5/1999
12/1999
6/2000
1/2001
5/2001
3/2002
5/2002
9/2002
12/2002
1/2003
7/2003
11/2004
11/2004
12/2004
12/2004
6/2005
11/2005
6/2006
1/2007
7/2007
7/2007
9/2007
2/2008
9/2008
2/2009
3/2009

References Cited

U.S. PATENT DOCUMENTS

Danek
Barbier et al.
Heath et al.
Hasegawa et al.
Smith et al.
Saunders et al.
Castonguay
Murata et al.
Hart et al.
Hosogai et al.
Scott

Crookston et al.
Rosen et al.
Kutsche et al.
Merlin
Yamagata et al.
Kelaita, Jr. et al.
Sinthomez

Smith et al.
Turner et al.
M’Sadoques
Ramey et al.
Faber et al.
Blessitt et al.
Morel et al.
Greenberg et al.
Katsube et al.
Rakus et al.
Phillips et al.
Kurata

Bouchard et al.
Castonguay et al.
Kim

Kim

Raabe et al.

Kim

Kim

Kim

Devlitz et al.
Azzola et al.
Azzola et al.
Azzola et al.
Azzola et al.
Azzola et al.
Azzola et al.
Azzola et al.
Azzola et al.

593,506
D599,35301
D611,002
D616,832
1>633,446
D641,710
660,805
D687,387
1D703,621
707,636
1>735,143
757,659
9,343,245
D761,737
761,738
D761,739
9,691,564
9,704,675
1)798,244
9,805,889
D803,166
D3804,430
9,847,200
9,852,851
D807,833
9,870,878

10,141,128
10,170,264

2001/0022713
2001/0025773
2004/0045796
2005/0109597
2005/0219021
2006/0071750
2006/0118397
2008/0246566
2009/0002106
2009/0239399

201
201
201
201
201
201
201
201
201
201

201
201
201
201
201
201

2/0024680
3/0203302
3/0220784
3/0284702
4/0151201
5/0109091
5/0129400
5/0262778
6/0260569
7/0236660

7/0243710
8/0061602
8/0082799
8/0166241
8/0190462
8/0233314

nunnunggonninnnnnninnnnn

AN A AN A ANAA S A AN A A AN A A A

wo% % % % %

10/201
11/201
12/201
12/201
12/201

11/201

10/201

6/2009
9/2009
3/2010
6/2010
3/2011
7/2011
5/2012
8/201
4/201
6/201
7/201
5/201
5/201
7/201
7/201
7/201
6/201
7/201
9/201

1/201
1/201

WL ~-1~-1~-1~-1~-1~1~1~-1"AAANDNn b b

1/2019
9/2001

10/2001

3/2004
5/2005

10/2005

4/2006
6/2006

10/2008

1/2009
9/2009
2/2012
8/201
8/201

6/201
4/201
5/201
9/201
9/201
8/201

~] Sy Lhon Lh I L L W

8/201
3/201
3/201
6/201
7/201
8/201

GO OO0 GO OO0 OO ~]

Azzola et al.
Azzola et al.
Azzola et al.
Corteel

Besana et al.
Azzola et al.
Azzola et al.
Besana et al.
Azzola et al.
Besana et al.

Huhne et al.

Besana et al.

Oh

Huhne et al.

Huhne et al

Huhne et a

Krieger .................... HO1H 9/02
Liu oo, HO1H 1/2058
Lecoanet ........ccovvvvnennn, D13/158
He .o, HO1H 33/53
Azzola ..o D13/160
Besana ........coccevivininnn, D13/160
Park .....ocovvviviiini, HO1H 71/02
Fonseca ............... HO1H 9/0271
Lecoanet ........coovvvunennn, D13/160
Hocine .....cocovvvvvvnnnn, HO1H 9/16
Zhou ...............o....l. HO1H 9/161
Mishra ......ccoovevnnn.. HO1F 7/02
(Gimenez et al.

Rane et al.

Azzola et al.
Etscheidt et al.
Fleege et al.
Marks et al.
Dahl et al.

Oh

Harmon et al.
Azzola et al.
Grunwald
Grunwald
Castaneda Arriaga et al.
Hamada et al.
Sisley et al.

Oh

Oh

Sohn

Mishra et al.

Cowans ................ EO5B 55/005
200/43.11

Oh ..., HO1H 71/025

Oh ..o, HO1H 71/40

Zhang .................. HO1H 9/0264

Gottschalk ........... HO1H 71/082

Oh ..o, HO1H 71/02

Oh oo, HO1H 9/32

OTHER PUBLICATTIONS

Terasaki Electric, Revolutino 1n circuit breaker technology, 35 pp.

(date unknown).

* cited by examiner



k)

T i T e T e L T T P e W s T T o s A el T
A N A e R G G A R AR S N AN AR
fﬁg&pqﬂ..ﬂ.ﬂﬂ-ﬂgﬁ;ﬁw?ﬂgﬁmﬁﬁﬂ.ﬂ-ﬁﬂﬂﬂﬂ.ﬂmﬁﬂ#ﬁ?

US D853,337 S

.-_..-.H-.”...I...-.-m: ﬂ...ﬁ..ﬁ. J.u.iagdﬂ_ﬂ.ﬂr - A ST P S I
T oy )
e BT _ )
N T T ......
S, RN ,
ST, RN
T AT T
AT TATLATER)
W Rt TR My
N Taintnsesasadanaasanrat s QY
Y RPN MR e AL AL .

NN, Lr)
W\ :
NN
NN
NN
W\
W\

N R O TR A S OCAT R AT
LY R P K O A A S G R A AT e O A

W SrenatiRERRa RS
. B O A T AR A P P L B M e Tl
T T T T T T o M AT SR T U, ﬂ.ﬁﬂmﬂd.ﬁdﬁ# :
b R R

O a%@p@ TR L LI R OO sy

N - \

Sheet 1 of 14

P S U T L O U T G R T e N L U

N W e RSy ” A\
—- .. 1 x_...

........

q,._
/4 .
) /4
y— 4 ﬂ
/ /4
— /4 ‘h\ /
£ 4 q..___
2.-._,, Lwﬁ — \1__ ﬁ”_\\
=) 4 /7
. /e 7
p / ,\.
= S /)
J . \\ﬁ _q____q . \\ \\_,.
/7 74 / y
i
s /4

U.S. Patent



U.S. Patent Jul. 9, 2019 Sheet 2 of 14 US D853,337 S

#LLLLLLLLLLLLLJ—J—J_.I_J_J_J_J_J_.l_.l_a_.l_J_J_.I_J_J_.I_J_J_.I_J_J_.I_.I_J_.I_J_J_.I_J_J_LLLLLLLLLLLLLL
r -

= = — = = — — 4
3 pi.-d- [ Y Y R YRR H I-J--l il Iy O O P P L o e e - L--. ! el b! ) 4
f ﬁmﬁﬁqﬁﬁ+ﬁﬁ.r O O A T T [ o L T B T WO ﬁqﬂ_'f
S TR0 15'3:. o '“i‘""“,. iatalartatele s iy !
. : o i"r'lljDi"l '-Ejr'-.l_ i Blelaint -EJ{-;D' s, 1L}DF‘|J £1i 5
oy + - - TNt Lt T b +y !
:- t f.:"t PLI I LA i T U I I TR, -.-l.:' PLAY N L U L M S '- !5' \
b .’_ZFI_.’.::J._}L;*'-"L' r: 1 Pharao ST (R |
v JIBOIEHIITIN0D ' I RSN (B |
{ :h*'JCJr--..J 1"5*‘.}..11‘!’?1‘2?1*.!.-[, ] H{CHN T SR ¢ :
TSSO MG BRI H JL-_L ORI e -".'l-'at-_f R |
L B L L P B S PhaCIThD SOOI :
ol T L At o] et | FA r -

SO o 1 o Rl arRtel |
— '-' .o Lk T . - r. - Fia 1
e S LI IR i L P pratcdig Lelihiar fol

r= b bl el = I =
SN T 1r3u._l+ RIS E NS U N NS ST E :
b P CNOOENT b ! Hh PRI L il T P NI f.: ML TR
:' :I R AL L T e TR L | p'- E RHEINHN LR :j !5- :
PR TR etk W GGl g
SRS R R R DI SRR |
. - - - I-
OO TROCODE00 Y icenetd S f g
{ :G*’JE‘H PRSI NS NS O I & y AL JCILL LS D RN |
----- - - - mem gy my e B
& uJL‘t.J"JL NN C.‘uf.-L!u : PWaCATHD SN TE T | :
e, - i-i--'| L Pt T Ll P r r- *
e AT N LR HR I AL -’.:’um-f.:u'- PHGCIENG AR, E :
- '-' r=p Lol TR - - '-|r-' - 1
b b *.ﬂ"[.._ e T ..,L..'L]'.JE'J[]_.LJ'- PTG LI LR iy N 0
SRS IS (0 T R LR N I S SN E B
S i R A ST T ) ; FeE R hos sl S Taln SR Rt |
SRRSO MR D BN N .""F'N.'I-. - — A S TR R BT L5 LR SN (R TR |
:_ :r nlwlainl ---1 ettt lain Tl H : 1 | |Lj£_j| e wiatnlwiatniriwinisieing) !5- :
iy - . F . :-i -i - .:'I. ] - gyl E Y ey L
[-:”JQTQJGrEiTQETrQH_ ODCoDGONGOOOoEDooE § i
:' : ! +Lj':' 4 IL I""q-jl':}L‘ :'IL-!L" !:"'i_. -u[- : rlI-J-m--n--i-__-ll-\ll'-l-:-l--i--i-_.-t--|!-_-|---|!--I-':-I_-'-E-_-iz--i--|---||--|--_.-|---|!-_.-||--|_---||-_.-||--||-_-_I-'-I-'-I:_.-|--g-_-l_---|!--|---|_---||-_-|--|--_.-||--|--|--:_-I-'-I_-:-I--|!--||-i_.-|--'-l-:. '-I-'-I-"-I-'. 1"':'.!':"' :"L:E' L'LE'-.L'.:' ' 1L]E' bt .__‘1__; : ) 4
ARSI (NI O ) 000 0] O U N O O DO T 0 0P O O 0 [ 00 ) O 0 O 0 0 0 W




US D853,337 S

Sheet 3 of 14

Jul. 9, 2019

U.S. Patent

- P
lllll

—




US D853,337 S

Sheet 4 of 14

. . -
et . o . P i
P - - - = - - = - —— - -—- - - - T - = - - _- 1 -3 ._.
Fi 3 i L i
O S S i
. . . . - S e S 5 E VES oy
I | | t mr . ] .-.- . ]
e e . i .
|‘__1 ] v 11 ]
i — 1 .t ..ﬂ N
/ Poon
' [ Y -
H . .“_ 1 .
1 o ] i .
Y " . .
. 11 ..“_ ]
1 1 " .. .
B 1 .u ! .
i [ e
i . ..H . .
| ]
. [ - [l .
1 W . .
i "y "“_ s .
. .. .
. 11 . 1 1
i 1 ..“ N | . .
i L .
L] i 1 m . ]
[ 'EB M )
. 1 - [ .
__r il | . - ¥ . . .
]
] 3 r - -.T - .
e e T b, i :
. S [ | [ ]
PP epFa el epF PPl epFetnl e .
bpme  mo om om. mer .FL - wm
r F 5 =
_- 1 i - ‘. .
L . - ww cw w: rm cw w- rw w wm rw w mw —w w rm mw W e T -3 .
I T S, I -rr h “ ._“ .
g ap g ap g gy ey gy ey gyl Tyl e et
b

i

et ta! s St

Jul. 9, 2019

H.rl..r R o S

. . I N

T TTTTTTTEFTTTFTTFTTTTFTTFTTTFTTTFTTTTFTTFTTTTFTTFTTTT
i

U.S. Patent



US D853,337 S

Sheet 5 of 14

Jul. 9, 2019

U.S. Patent

-~
- =2 = mi o=
[F T e cma T w.

J—

- =y

—pehp— ey

AEAR T
mi

]

e e Al e i T
- -

e i A

- w o owew o ws ]

—.I -
o -

'y
_l

[

== r=r 4

e ——

§ -




U.S. Patent Jul. 9, 2019 Sheet 6 of 14 US D853,337 S




U.S. Patent Jul. 9, 2019 Sheet 7 of 14 US D853,337 S

SRR R R R R R E R R R R R R R R R R R R R R R R

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




US D853,337 S

Sheet 8 of 14

Jul. 9, 2019

U.S. Patent

RN

-_—

N
W\ ﬁ % ST
o S, R RN,
™, ,.., Y ok i iy

..f,........ x, ._nﬂ..w:a.n .-. .____.._.q.“_. . W, Mﬂﬂ.lrl..___ﬁﬂr . r..nﬂ_. ) .lrirqnﬂv ._m.. . .,.... lw

: o Fu
! ,..._.. A G A A A A R A a S Rt i A S A E R R I Sk oA
VL S
,..../. e A o A Y .E#...%wﬂ ﬁw.wwrﬁ._.#._wﬁ R )

__.‘ﬁﬁmﬁﬁﬁwﬁﬁﬁmﬁ@,
A,

,@.V..._, Tvd I e S .
./.,,, G AL O X I e T A e AT
.

Jr 1
=
AT T X L e L o AN L A AL L S AN A H'.hﬁ
w ﬁhﬁ#ﬁwﬁb@ﬁ P o o e e
" e e N e A i e e e A R I e T T

M@ﬁﬁ?ﬁﬁ#ﬁﬁ?ﬁﬁwﬁﬂ&ﬁ .

Ny ﬁ%ﬁ#ﬁ S
N
A

3
L

T T W T e e T W v
N R A N A L T AT, S
- - . - . .
" 5 ..E_uﬁﬁﬁrwﬂu ﬁ.,WP oy .Nﬂ.&._m..hﬁ Ay ﬁﬁ.’ﬁvﬁ.&. \
/,. ..hd.ﬂﬂﬁﬂﬁﬁﬂgﬂﬁﬂﬂﬁ#ﬁﬁﬂﬁﬂ#ﬁEﬂd“.W

N PR R oS
N RN

A A L T L P S P o L LY B PR AT
kY A L L A R A A R e s




U.S. Patent

Jul. 9, 2019

Sheet 9 of 14

F e i

US D853,337 S

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

QLI T O L 0 T D 0 T B T

{1 o o T i

R UL 10 0O ] N G SO S L TR g
L o G P T i o o e R P LS o W T
O L L L P L T A LR e NG R

(L oy S Ol a0 o e O o T | TR o S T o | e B
N I I T A O T I ) O M O I L A O
R B AL )0 L O ) 0L g 0
S L I i T L e ] e

Tt K A B Tl Sk w AT CH DA A W T ot T AT

-'E‘EDI]‘.DEI.E]DC]!]ELE}DE]!EEI{]'DE]!]
RS AL T I I T ML LT L P LT A 1 T L O L TP O Pl LV | I TR
b B PO T I L W T I L Y T P S G L O O A O O L O S L
0 3 e o e T | T £ T L0 0 O T T T U O | T e
:;I:-!I.".t:r::.-:ic-iz-.‘.-t:1::r:-i-z:.‘.-1:1 A i i I T T a3 T e e e s
:.r]{:it-lr:-:-:mi:-.:-]hﬂtz:rj-:-:::rjE-IE:-i:-.:-]mt-IE]F:i[:-j-:-ﬁ]111:-32jte:-:ijtIij-.ti:]m[-ﬂ:-iﬂ:]lj
b P L 160 o L i L T o e I Y L i, e Y i L A G L L
LA IR R A S IR AR AN R A A AT SR
D T D A L AT AL o N C T A T A M I O WS A WG
400 T T T o o T 0 0 A0 T 0 e W
T I I S T S T S T e A O G T T e WAL T
:'Ejifi?Z?IjIF:!EiijJEEI:'l[:'E?Ji:'J_':! g o et o i i e s e ]y g U
1 T P A A L L L A L
LI P L T O ) VI 40 T OO 00T | ) B P |
3 R 2T T s 3 D b TR 0 3 T A 8 o e 20 e ]
::r:h:-:I:-j::D-:-::IDE:!}-:-:::r:n:IE:.'-i:-:I:DEIE]E*::GEL’}IIEj-:-:::DEIEE-:i:]GEﬂ:-i:+:]D
V6 P B e ol g e Ty i g e g, I g 2 0 g g 5 g G L g
:-DEG.’JL‘-DEEDE:DDE.FEDEDGEDE}EEE&?TZEDDGDDGDEE&"EEEE
S I 6T ) T L ] O O £ [ B P T T i (e AL LT

oy

0 T 0 T O 0 L ] T T

]

1" _'r"'i"'.'-'"._'_"_"i 1"11' F"I-E I"'l' 1"1E l',"l-.' f"ll["!'—'r"ri"'l_'_"l""r"ii

e M
(AR,
el

sl

€L

R TR

Ll als
e

gL

LA

Rl
il

FI A H
LR
LN

AL
O AL

TN

Craal
PG
QoG
AT

T2

CIE2LIED

L

Ol

Frr

ke 2k B S o E e e S S S R e S S S e S S e e S S S S S S S R S S S S S R S S S S R

o v, e

I o L L e

SR R (LA AR
L L [ U s TR
R
R
I

IR
[ | = =g

P2
CiEARCS
Py
WP

L0l

Ll )
i o el
- =,
I 2t
et el take

PRI I P

EI L I

a0

it Rt i Mt ol Tt Tt il ]
T
ST NDET M NG A
P g g
Bl LAY L P e T I I e
EJE}:.JEL EJH;.JEE.:; 4‘:;‘
GI.JDLimLJ!jLIDELiE
I"_"l"""l",l-'l: { 'r"‘l-.'—' ,I"'li '—'"r"r‘-




US D853,337 S

Sheet 10 of 14

Jul. 9, 2019

U.S. Patent

S

s
;

= gl N NN NN e




US D853,337 S

Sheet 11 of 14

Jul. 9, 2019

U.S. Patent

-

ST .

!
/ 1

._.
jzcctocoooooooas

. 1

. mie
ol

o L

e e N

Lo o

e --It -I--r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r'-I

1
1
1
d
- = 4
[} i i
-L."l. =. s .omc om 1
]
i i
e - 1
4
. 4
. 4
: 4
. 4
. 4
: 4
. 4
. \ i
. " b q ]
i o oh
[+ ) T i
i ! LA
. 4
4
4
4
1
4
4
4
i

Fig. 11



US D853,337 S

Sheet 12 of 14

Jul. 9, 2019

U.S. Patent

e [ T D S A S D A A A S

e e e e

'Y

- B

I

r... - .

"

— — - - 1

T N AT AT [ - - !
. oy

-~ Tim |"|ﬁ1.t.n.—_ l._,-.l |I.I -

+I 4T m_ L}

- r— =, = .%.-.-.u..llu.u.d”-

EI i_..q._._r..

..-u.-_r -— =
L

.""-}'- :

1T

slmain i aie il

- m-wm

mas

a=m
-

Fig. 12



U.S. Patent Jul. 9, 2019 Sheet 13 of 14 US D853,337 S




US D853,337 S

AL N ML M L R L R L R L L L R L SR L L L R ML L L L L R L M M . . am a

+. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +. +.

-— -—

1.H..l.l.l..l..I..I..l..I..I..l..I..I..I..I..I..l..I..I..l..l.l..l..l..l..l..l..l..l.l.l..l..l..l..l..l..l..l.l.l.

Sheet 14 of 14

. 14

19

R

$-
L

I - - =

-~ *uuu*-uu*t-u-u-u“uuu--uu*uuu-u-u-u-u-u-uu

apinal s sl ol ol st pl st s sl ale sl al ke sl sl nt sl sl nls sl al ale el nle sl sl st s pie ple sl sl e ol sl st pl s s s sl ple ale sl s ol nl pi sl pi sl sl al sl sl nh sl s ah s sl ple sl sl e sl sl nt sl sl sh pe sl ple sl nl e sl s st sl s pi sl sl ale sl sl ksl sl sl sl p nle sl sl sk sl b sl ol P

F+++ bR R R e e

o - -

B it S,

Bt o e et =

Jul. 9, 2019

|
r
"'I"-\...\_'

ki

U.S. Patent



	Claims
	Front Page
	Specification
	Drawings

