USODI087510S5

a2y United States Design Patent o) Patent No.:  US D1,087,510 S
Kim et al. 45) Date of Patent: x Aug. 5, 2025

(54) ROBOT VACUUM CLEANER 2201/06; B23J 9/0003; B25] 9/1694;
EO4H 4/1636; GO6N 3/008

See application file for complete search history.

(71) Applicant: LG ELECTRONICS INC., Seoul
(KR) (56) References Cited

U.S. PATENT DOCUMENTS

(72) Inventors: Seongmin Kim, Seoul (KR); Yunseo

Jang, Seoul (KR) D835,869 S * 122018 Li wooovvovevoiieeieeeeeien . D32/21
D885,699 S * 52020 T woooooreceeereereeenn, D32/21
. D906,608 S * 12/2020 Li oo, D32/21
(73) Assignee: LG ELECTRONICS INC., Seoul DI19.910 S * 52021 Li v D32/71
(KR) (Continued)
(**) Term: 15 Vears FOREIGN PATENT DOCUMENTS
EM 007733746-0001 ¥ 3/2020
(21) Appl. No.: 35/520,077 GB  8208354000-1000  * 6/2020
HK 2016814-0001 * 12/2020

(22) Filed:  Feb. 23, 2023
OTHER PUBLICATIONS

(80) Hague Agreement Data IonVac SmartClean V2 Robot Vacuum, available in https://slickdeals.
Int. Filing Date: Feb. 23, 2023 net, announced Nov. 8, 2022 [online], [site visited Dec. 17, 2024],
Available from the mternet . . . URL: https://slickdeals.net/f/16165279-
Int. Reg. No.: DM/227382 ionvac-smartclean-v2-robot-vacuum-w-gyroscopic-smart-mapping-
Int. Reg. Date: Feb. 23, 2023 navigation-app-remote-control-79-free-shipping (Year: 2022).*
(Continued)

Int. Reg. Pub. Date: Feb. 23, 2024
Primary Examiner — Lakiya G Rogers

(30) Foreign Application Priority Data Assistant Examiner — Jennylou M Binas
(74) Attorney, Agent, or Firm — Birch, Stewart, Kolasch
Oct. 4, 2022 (KR) .o, 30-2022-0040535 & Birch, LLP
(51) LOC (15) CL. s 15-05 (57) CIAIM
(52) U.S. Cl. The ornamental design for a robot vacuum cleaner as shown
USPC e D32/21 and described.
(58) Field of Classification Search DESCRIPTION

USPC ... D32/1, 15, 21, 25, 31, 35, 38; D15/199;
D21/526, 578 1. Robot vacuum cleaner

CPC . A47L 5/08: A47L 5/30: A47L, 7/0004: A471,  1-1: Frontperspective view

) 1.2 : Bottom perspective view
0/04; A47L 9/2805; A47L 11/30; A47L 13 . Front
11/4011: A47L 11/4016: A47L 11/4038: 1.4 : Back

A47L 11/4061; A471 2201/04; A4'7L (Continued)




US D1,087,510 S

Page 2
1.5 : Lett D1,019,029 S * 3/2024 Zhou ...........cooovviiiininnnnn, D32/21
1.6 : Top D1,022,361 S * 42024 Li oo D32/21
_ D1,025.,524 S *  4/2024 L1 ..oooiiiiiiiiii, D32/21
1.7 : Bottom | | | | DI1.045.297 S * 10/2024 Le€ woovovrooooooeooooo D32/21
The broken lines shown 1n the reproductions depict portions D1,045304 S * 10/2024 Y wvoooeoeoeeooe, D32/23
of the robot vacuum cleaner that form no part of the claimed 2023/0236073 Al* 7/2023 Chiang .................. GO1K 3/005

design; a right view 1s omitted because 1t 1s a mirror 1mage
of the left view.

1 Claim, 7 Drawing Sheets

(56) References Cited
U.S. PATENT DOCUMENTS

D921,309 S *  6/2021 Liu .ovviiiiiiiiiininnn, D32/21

D932,718 S * 10/2021 Yan ....coooooevviiiinininnnnnnnn, D32/21

D975389 S *  1/2023 L1 v, D32/21

D978,462 S *  2/2023 Xia .voiviiiiiiiiiiiien, D32/21

D980,560 S * 3/2023 Fan ........cccocoeiiviiniinnnnnn, D32/21

D990,080 S *  6/2023 Dou ..ccoooeviviiiiiniiiii D32/21

D990,802 S *  6/2023 Liu .ooviiiiiiiiiiien, D32/38

11,717,127 B2* 8/2023 Yang ................... A471 11/4011
15/4

D1,017,154 S * 3/2024 Mercier .......ccooovvvvvvnnnnnn, D32/21
D1,017,155 S *  3/2024 L1a0 ..ccooooeivviiiiinnniennnnnn, D32/21

OTHER PUBLICATTONS

Goovi Robot Vacuum, available in www.alibaba.com, customer
review oldest date Dec. 17, 2022 (2 yrs ago from retrieved date)
[online], [site visited/retrieved date Dec. 17, 2024], Available from
the internet URL: https://www.alibaba.com/product-detail/GOOVI-
Robot-Vacuum-L 100-Robotic-Vacuum_ 1600358921117 . html (Year:
2022).*

LG CordZero R3-Prime Robot Vacuum, available in www.thegoodguys.
com.au, customer review oldest date Oct. 24, 2023 [online], [site
visited Dec. 17, 2024], Available from the internet URL: https://

www.thegoodguys.com.au/cordzero-r3-prime-robot-vacuum-
50085730 (Year: 2023).*

Xiaomi M1 Robot Vacuum-Mop 2C, available in Amazon.ae, date
first available Feb. 17, 2022 [online], [site visited Dec. 17, 2024],
Available from the internet URL: https://www.amazon.ae/X1aomi-
Mi-Robot-Vacuum-Mop-manufacturer/dp/BO9PLDN7FV (Year:
2022).%

* cited by examiner



US D1,087,510 S

Sheet 1 of 7

Aug. 5, 2025

U.S. Patent




. .ﬁ.J.l.
. ol Wk B g
A - //J
. e -
‘\l.l..._. ”-Hh:.ﬂ.ﬂ.ﬂh.“‘hlqru. .-.lu.l.b\.hu.“..l.”.-“r.l. L ‘..l..\l_llql.. .l..ll.il.l..l..l.r.
W ..u..- .FU-.......-!. T N J.__r,l.
..\\..t._.uﬁuu_.m:_. i . . -

nu...........n.....-.ﬁ-..... ___.1.-....... N
..lﬂ..._.-..u.ﬁ.d_.“._..d. o n..uﬁl.mu.-ﬂ._.

- a -
% A A e . . /
PR e 11h.- = ......-......-.u.n.u

[P

e T AT O

\l\ .-.I....fl..h.“ﬁ...-l... ﬁ...qﬁ..ﬁqn!_..-“'...

Fid -..._..n__ ._-._"_1.-_._.-.._-..1 .__._-_U'W..l_. .._.-_-nu.n.”._-. .

* ez o ,..,:U:._.tﬂ p
.E h_.nU_rL 1.1..- __.u._.._.u.__........-....]...n.._ .__._..__

US D1,087,510 S

Sheet 2 of 7

Aug. 5, 2025

U.S. Patent

1

M.
j
/
|
_
|
,_
#
\

|

e

-\- hﬁ.rﬂ.ﬁ.ﬂa -......_..1.-"_ .1.:__..- F..._nu..__.ur __.‘.‘ .__...__
LR __n.,ru (ot ¥ s / )
" T B
‘\\t -ﬁ_l.. ....h.. _r..__.T..unH.-._. -\\v )

& T D
a .._.-1.l|l.-.-..l-._. -

g .r.nqr o o
.._.u_wum.j.,.ﬂh__.
R I T

&
£
i

L
-
-

o LY T
.\M._. T s h_.nuxu 4.__.“.:..__“_“.‘ h____u_\.._._ﬂ.,___

e e BN ey

L L_.....U

.. Yy Ao

‘\_- ‘\._..1_ L3 g
‘_‘\n._ 1.._,|J__..

.....w___..n.. ﬁ:.,___ R .....\.
\ 0 (M0 O .u,:..::..t‘._\

R T ¥ IO

\_\_.. ) ﬁ._q__u.____r-___n__.u.v._\.

cr g ed

___

\\
g

S ;

_____
__.

\ \_._H_}rl_u. i LR

m\_ a

e
_.,_...%Eu_n.ru D avvef % ; .
w Mg g
feanvonpooerf ]
-+ .
D R A |
M v A Lol !
_r.._._.-.._ .....__.P.._ _r...._ ; “_ )
L T | P | ! ] _-
uﬂ.......“____.r.._._l__..r__.‘(___."__..__ ,..._ _\ H- -m_ 1.
" _._....._ _..1 ._.ﬁ._ ' i .
}.J. s ! v '
V0G0 00007 . |
- 1
ey SV OGO i 1 J
ﬂ__...u_”.....“.. "_._.h I ifL, _- .7 ..- _____. "-
1
v o ; \ ;
,_..____.._,_...__ H..L_ _.._U i S __ .f-....__ :
L) - “ .
orsoovy/ LN __
. r \ i
f : Lt [ \ f
R i Y ;
rr-.ll.ll-.ll.\. [ . |
[ ] .I.I.uf_' *
1 . i
. h ,._.,, "
“ .1.. " “
+_ f.. ' ,.._“..,. “
] ."..... ...... k
._ NN
_- ___..____ ‘_.r....,."ﬂ y_...... _.
"_ £ .ﬂ..........._f Ny
_ \\ Ao N
1 ) ..J .._.. ...._ __
I __._.._..__. ..‘u_.r._. S
1 B .__\‘\ ]
__, 'y o \\ f
I S
4 e - \
o ¢ ____ o
1 1 ._.‘-.Frl __
1 nnnlql.J..!I\- L] “__
1 - ..
__ N AN

- e W .
n_ LR S A

m
1
”_ll -.
- - |l.
2 :n

T
-

....”_-n._..‘. “.1 ._“ ._.‘__ ......_. ..;. [
ﬂ. REris X e AR m.__r W\\ \—\ ; ~ | .p, I./ ,..
_ \

.___u.rrn__h_u W

b n_"_... __;_ __

[

_-.__...ﬂf...___..._ql_.__ ﬁn_.._ﬂ.....rr...ﬁ___.hﬁ_‘_ ! ____ ._____

-~ A 11.

L
__1 F.._"...__.._"..J__..__....u

[

fanaaoonpoesf o [

¥ _n. G a) ______..__..__. ________ .h_

|
VIR AR W:u__:.;\ TR

_..J.t

P e Y
..._,.__...“..__...._. s

el
S NG

leosooopsove
rl
¥

. . u__.
SO e L M ; r
' 147 3. i .
! !

ﬁ .‘x -.q
m
\

—a— =1
- Ll
-



U.S. Patent

Aug. 5, 2025

Sheet 3 of 7

US D1,087,510 S

I

TR A — - m oa

T

! i
1

:ﬁ-——-«l’"

|
4
1
H
I
:
i

F '
L]

t

|
i

1
i '

|
t

bl ™~ bl bl ™~ bl bl ™~ bl Ll ™~ bl Ll ™~ bl bl ™~ bl bl ™~ bl

Ll ™~ bl Ll ™~ bl bl ™~ bl bl ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl bl ™~ bl Ll ™~

...\:Q::—:‘....----..-....-.............................................................................................................................................................................................................................................................................................................................................................................................................................'..........................i

bl ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl

Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll ™~ bl Ll

T T W W T W T T W T T T W T T T T W T T T T T W T T T W T W T T T T T T T T W T T T W T T T T W T T T W T T T T T T T T W T W T T T W T T T T WM W T T W T W T M T T T M W T W W T T W T T W T T WM T T T W W T T T W T T W T T W T T W T T M T T T W T W T W W T T W T T W T T W T T W T T W M T W T M W T T W T T M T T W T T W T T M W T T T T W T T W T T M T T W T T W T T M M T M T T M T T M T T T T T T TT T ITITITITITOTITTIOTEITITIOT T

L L e e e e e e e e e o e o e e o e o o e o e e e o e o e o e o e e o e e o e e e e o e o e e e o e o e e o e e e e e e e e o o e e e o e e o e e o e e e e o e o e e e e o o o e e e e e o e o o e e e e e o e o e e e o e e e e e o e o o e e e e o e e o e e e e e e e e o e e e e o e o e e e e e e o e e e e e e e e e

— - - =" ek — FET o T e L mm= T e omw T A -, -
*‘H:*‘-‘ et s - .--._.,- ‘|'_ ---'_F‘_-_"-"'n"_—_,_ '.-.:"T:-Pr d i —— - -Fl"-\ . 1'! -

."q.‘."-u-.___ "'-.H - T em I:"I- L . _1-..‘ T e e ma — me e e, I ;_". - v - ‘1.. . .-'"r -

~. ST - N - - - ST N T T

Tm L omome g T o, .
) T -
LT"'* B —— oy . "\_,.‘...-i'.""

1

1

|

i .

| S
i

|

Fa

[ R U S N S [ U (A A R

w

!
dm
fi.



U.S. Patent Aug. 5, 2025 Sheet 4 of 7 US D1.,087,510 S

;
f
i
4 g
||‘ ’/.f o Q) [ T -~ L1
F s I
| L v - B e P r‘: ;. P R T L S - TS T R L IR L . B S I LI
L - - - W] | M oy r_'_"- :..__ 1:,. = |':p £y - _ o L 1 " T f, Wt L r
. . - YA r T . - N L | =T 5 'l -
DO O D Y Y o &0 L 0N 0 s e G0 G0 S D - . A A A !
. — . —t - W [ 5, |_1_| J i 'I:i Fa - ;o — " - - L E:I‘ n D . L] .~ |:"| ] - ' 4 - 4 L = i
P = T “y ot - d - - E A 4 '_F i r| :\_:' oty e I*ﬁ _— = o - . . Fl - 4 L :'j f:r wa i::l o e A " - - ‘N“ ||.
'.f L LI l.-_,f {_ 2 'nl L :| ! }' r:.l ‘::“ i:-j IF'-‘\ G lp_-.!l { = ____‘ r_ _."-\.‘ - il L [ A - L ] ‘L_ g 1._._.; .:\_..,. 1:: ._:. : 1‘] :-:I "'", r Ia--. J.l - - "_\\r - - - = o w L o G -"_, {1 r._-.l C:' .|:| | ‘i-_\. i
¢ : . il ' w4 SEERSESE TSNS IS IS IS TN O I A - rn - ~ AU ML O RUAUEND BE W RN O R I O I I h ;
a e P T . _ o TRV N Y L e L L I ) B T - L LI B B "I T oo .
SRS TR R A ST RETe R SR URMRTEFERRFESRTES Y 0T T ST T T Y Ty ot S s B R 1k
- - R B 1 ! WS Ty Ty e . - . . ' P T Y LI h 1" A N T A N A _ ] ]
: 4 .- - A e ! - e - S L' ".J t"' ""r LA I:---'l r;..tl "...I '\-r:-‘ "._-‘:. r:‘ 1 :- : 1! '-:-'1* i-“'l Ty "..-\.. "y P e T Y L .-: - .‘J e - L' s "'.r o ll""' '." l""‘:l L ":-} 1'..} o "-.-,1‘ rr'.nl o "::j vy L : : !
: 3 ST _‘-: ST {.r . -~.i ,,—._:; ‘,.--.1 ey —— . ) j - L NI N N R T B -‘__:I l__\_'_!' I:._..] |-;" r_- ' i:"‘\ [" 'F £y w7y iy T - \. [
| LEOYNEC KRS T O ENTONRESTNES Y SRARORNE O THR SN SR TORN - mroe A SO A O A N T L I = '
| i a3 T Ty Y oy e Ew = e — e - MRS N I L R S B L SR AN TR OIS Y - - R L ‘, I
N i I e PV ALS N AL s ::} L N -[:_:1 'y ::", i ST Ty l:_: " R " ™ I FLIL NV N W N h_:l i :H* ':__: r :_ﬂ" L "_._:; L r'-‘:J T T R T e ' !
: ! | o e - . - f - AL A \ .-'-' L | S : T oy 1:::' - e e j ” . . . - .~ T L S W P R I B {1 bl N ,-:I‘ I:." . e
1 | - - b | L e " AR LI - : met S - ! ! P ' [ o T o - B - " =t b A% =
1 | 1 "‘.. - W s . l.:" 1 p Y Ty S e M - . ' PR N R A L W L, F T b e T ety gt et -
1 ! . S S T L - T Y . , o P - . R L L L L o T Y ST Y T -
: ! r | O L I I A L A ey -y bt et b R o a P 0 0 T I T T I Iy Ty i O T NN : . R R v o i O I IR | Iy
] | o L . i — . o W 3 :.‘_ L ] A . - - . . " - o - [3
) ! ! \'\ o . i i:; Aot e A s SIS TSI SIS IS T T I TS B B e D DG S i e U ey e ! : '
'l ‘ |r "‘-..,\i L T T Y S 8 Looa T, £oor r - -.--‘ - P T B T T S A ) f_:u {___." G __l:':“l- ":' ' l.:l - I.:_-\' ™y I:__‘ i~ - f:‘\ N N L N L T WA r.._fJ :l_‘_r .:“ S = I \
' L L . e R I B o - ' - T e O AT T e T Y L T Ty L b :
: 1 : - ‘“*-——L_:,__L_i‘ G " = o LS " [ [ I ] i a ™ o T | r - Ca & ':-'" 1:: I':I i T R L S M L S N B S 4 ':'-': : .-. ~ ":.I R -r‘:'-' 1:- L ' 1 l
1 : 3 —________________-_____________:__r L A T SN T T S TR N, TR 4 T S U S, S . - - kL AT AT 7 B L T R R PR B v T T : ' i
| | o : " PR I I B A < T s B B ' b !
L'. : i —__________________——_________‘__:__:_:__f:_ T TS P f:"_‘_,.- . 1 Il
—————————————— e 1 ]
[ - A o e e e e B A A o e e e 0 Bk A o S e e e A S o e o e e S e e ok e : j 1| ‘1
- b i ¥ ke e i e sl s e ol e e e sl ol sl sl sl sl ke e ke e ol 1 1 N
- h | | - e e e e e ol e ol ol ol e ol ol ke I L
- 1 ¥ ] ] o e ol e e e i ol e ol ol ol e e e i e e ale l t i
:.;'.:-_- = i i | - B A A A A A A e e L | 1| l-:
I ropapey i :
“h:‘_‘*‘ ; : !: .‘-‘;f___.-i" She sl sl e ol sl e ol sl e ol sl gl e ol ol e ol sl e ol sl e ol sl e ol ol e ol ol e e ol e ol ol e e ol e . ' i ﬁ
- -'.-‘ iln s olln nlln
L. "!-\-.___“:“--._.._ ] j' e it kb, et flreial ireral-7ievineriet -hhh"'"'- - :- : : : T )
- . r - FA L th !I ‘r
.-.. r’ . . -F-—-lp-—-lr-—-.'--—-.F-—-..:_.:;‘-___:;.:_T_I- R R N
Pl A e e em e e R AR S \\ i
‘.-":,.- - F - uow '#‘
J"'-.--':"rlf o : ': ‘:: 4 N Tpiighl] ] — -
r ‘_J. h e r .
. 1N \‘..\: . o o AT
;.-":,.-" + ' h . ;.-':__-" N ' "‘\_‘H . :‘
- - L] . f L] . -
A 1o S A g SO
.-“',.:f I-"' . ! -\..:' . o J:" " ' b Hkh:-"“
, .
L i o, o ¢ N
L - I' N L] - []] n Ll H\'
. 1 ' ) - L] ] »
- _.,J' 1 h "".\."‘1._ _'"" LU 1 "\.‘ :::‘:..
O ;o ~ o ro A
T b N s Moo ~
% iy - Ny . .l . .
""_-.-‘:" ‘\‘;: o, " . L
- - vy i 1 et
A ”, . RN
e L 1 et '\:-.
- A, "~ 'n:\
-___:r - :;’



U.S. Patent Aug. 5, 2025 Sheet 5 of 7 US D1.087.,510 S

HL L LI S T . B T W | BRI B O
RELENIECG SN D 3 D O D D« '\\
LR T T TR I N R Ly o, T L
-i""l-".li.':l"ub‘.-‘-.ic"»r LN P B |:" b o
d-""
L3
[

—— ——

r r
. [
L I IR I N LI T
AR T ANV R AR RV O

- [ "~ - L] 4 ] L] - - .
RN S SV LI ST O RS RS S

-r——

.ll.*uq.lll.ll!r :
:
1

o L T T T T T W i ar s T e T L AL L Y
SHHBH S O SR RS

-uﬁﬂi‘ﬁﬁ'ﬁﬂil[iﬂﬂﬂ R VS a”‘

1

™ R - A - = - ¥
HRNIN0R0G 0000000 (o o f
AN

1\1. 1.“‘1..
1_'.. T g A A e e A A " e e A A e e e e A e e e e e e A e A A " A " " A e e e e e e " A A A A A" " e e " e e e " " " " " e
S, | !
Mo

b .

!
P L e

ML LY -
"I-"l::jn"n“'u e N Ty Y Y
e I IR ISR FL AR R D IR
ay o . " "
LI S HE P HE B PR B L O I I
1“"-‘-'-—-
‘-\"-._ g A A g A A A A . . " . . . . T A A T S A . A " . " . . . . T . S T . T T A A " " " . " . . . . T A S T S A S T " . " " . " . . . S T A S T S T . T " . " . . . . " . S T . A T A A g
RS SR SR SR N S SR SR N N SR SR NP N N S S SR N N S SR B N N e B B B M e S B B S N S B B N e . B B W MY S B B B M e S B W B e B B B M N e B B B M Y B B B W Y B B W W W Sy S 2 2y oy oy 2y 2 oy mp oy Ry
] |
-l ! 1
L i k
1 1 )

‘.lq g ; __*-.p-_'-d.-i-mw'-**_-*_‘

: |
1
1 1 [
1 1
k ' Y
| H I | .
| [ ]
- ¥ e Y
R~y - ——— 7 N fefetetefefefeieteetefefafetetetefefefafeiegefafafeieieetefefaieietefefafeieieetefefeietetefefafeieitetefefeietege{efefeieietefefeieiete{efeieiee{e{efeieiete{e{eieiete{efeieiete{e{eieieie ettt
: ; - ; - o T T T T T T T T T T AT T TTT T T T T T T T T T T T T T T T T T T T T T T T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT T T
. . ——— 1 ¢ - m omEm -—a - + E
S Tl -h-"""‘“l--____ r._._a._-_a.._..n-._uln-.l---dll-ql-——- ] 1 I': R ----E. R il | . = - - __J..lll"
- -~ - . _F bl . ! T ) -
"‘r\‘_-:-.__ - i " *!ir*——--na--lhm___..-.-f_i_! H ‘-"_"'F Fa — - ? J a7 — -
-.-..___" 'l-\-n_.\__“ 3 et £ . ,’_.- - L. ; "___.a-
“r..‘.‘q‘...___‘ h-"“"h-\... ' - R - mm  moewm - '."l"fh-:'-'-.:‘"_.y . - J—
- e L i - " PN ] ’ 8 \, ™ o e a
’ L TP - St
R MY,
- PO
. R
~ . L
o . o -."1.
a 20 o, N
L .
R LW
- - L 'I-.".
L A
- “ n L] u
o ""..-.\ﬂ-‘- W,
- . by ".'.
P R
- __"". 'ﬁ'\.'
-~ o 1\_ . 0
e N
bl - 1'-._:'1 -\:1
1
"-,..



US D1,087,510 S

Sheet 6 of 7

Aug. 5, 2025

U.S. Patent

1.6

A

T e E . — — . —— T

e ——

- -

~

-

wey
/

bl ol S ol o o ol o i ol o o e o e e ol o e ol o ol ol o i ol o o o e i ol i e ol i ol ol ol ol i ol ol ol ol ol ol o e ol ol e o e ol e i e e i e e ol e e

e e e ————————
[ Ty

1
)
_
....
]
H]
i
it

—




US D1,087,510 S

Sheet 7 of 7

Aug. 5, 2025

U.S. Patent

1.7

e s
I\l\!“\\ll.“l‘.ll\..ll e - - .Irj-l..l-l.
T - _ i
m..,n.,, e =
4 -.: .-‘l-. - - -
~.... . l\.v\!l..._l..._.._._.._.u .1.-...1.......
| n...\\... ol el
el Py
LT
n\\...\\-...__..__.. ......n._....
- .___‘__-l__- ' .\1_.\. p—mE e E W E el e rm e cee e ErEw sw e s e
._..__\\ ) L_x.. |
o . ".
- - - r .
—- - ) 1
. \\.‘1— ﬁr Fa . " _
SN y ” ™
- . ” “
g SR -...r. X . h.
L] s ] |
. ......-. " ._._. b .T
" gy b 1
“ - ' 1 r 1
] ._._.. ,.. 1 ! 1
AR TR i e e e ;
—-h “ —”— J—I— == = = = - - - - - -= - - = = == - - -
t
- . '
) r ” [
- a i b
A h _.
- ; _
i _
: f
; I _.
i a
1
4 __ m
A — ".
S i
i t i
- i | ;
- i _ i
..-....1._- ._ _. “ "n
) i f I i
- . I 1
e o \ i
! __ B
4 _ _l
! [ Lo
i t i
_ _ R
; _ _ i
\ _ Lo
1 _ _ 0
| |
i [ .
._ | o
u _ _ “
“ | “
i t _
| ’ |
_ _ “
! _ _
i [ |
“ * "
_ | “
: _ _
_ _ “
i f 3
‘ 3
! |
' [
i [
' b
“ _
i _
‘ [
i P [
u : *
“ _ _
i : _
i ‘ _
y ; b
i _ [
i i _
i ! _
i _ _
i ! b
“ ; __
L 1
“ u _
: f
‘ |
i |
1 _
. ! [
~ ' b
~- . “ _.
L . “ _
T i _
i b
i 3
o |
" ,..“ [
AV _ " “
) { " .
WY . N ._ |
ks TR
W\ L R “ _
,,.....,..., ....,. . N M . i q
. !
) |
t
i aien o u.r.n__.h_.t.i e e e e e e e e e e e e e e e e - i.._
i ! 1
.1 ] ." -.1..-...
! 1
¥ .
[] N 1
i y 1
s ] h
" o e e e
' X
[ ] 1
” _. |
‘.-. ' 4
- [ ]
L]
]
]
1
1
1
|
t
,fl +
— ¥ L
iy . ' r.!lr.._lrll. ]
l,ll.r_-.f ...l.r..]lr....- = -, 3 - j‘a l._..l.....l,ll.“.\..ill‘t...\l
lth]rJ.- ——— ——— -
e ll_l.-r.-li_. ...__-. l.lll.i..-ll .!.___..ll.ll
.llfj.r.llllﬁl ——— - —
.-...-ll.u,.l-_l_l.l-lll.l..l_l ——, | mEmmmm— .Ir.l I.I..l..-llql.




	Claims
	Front Page
	Specification
	Drawings

