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

Sasaki et al.

US00DE03802S

US D803,802 S

45) Date of Patent: «+ Nov. 28, 2017

(54) ELECTROSTATIC CHUCK FOR
SEMICONDUCTOR MANUFACTURING
EQUIPMENT

(71) Applicant: TOKYO ELECTRON LIMITED,
Minato-ku, Tokyo (IP)

(72) Inventors: Yasuharu Sasaki, Miyagi (IP);
Tomoyuki Takahashi, Miyagi (JP)

(73) Assignee: Tokyo Electron Limited, Minato-Ku,
Tokyo (IP)
(**) Term: 15 Years

(21)  Appl. No.: 29/553,360

(22) Filed: Feb. 1, 2016
(30) Foreign Application Priority Data
Aug. 18, 2015 (IP) oo 2015-018088
(51) LOC (10) CL. .. 13-03
(52) U.S. CL
USPC e D13/182
(58) Field of Classification Search
USPC ., D13/182; D15/140
CPC ......... HO1L 21/67098; HOIL 21/67109; HO1L

21/683; HOIL 21/6831; HO1L 21/6833;
HOIL 21/6835; HO1L 21/68; HOIL 21/67;
B23Q 3/135; B23Q 3/154; B23Q 3/1543;
B23Q 3/1346; B23B 2270/38; B23B
31/28; GO3F 7/70708; GO3F 7/707; HO2N
13/00; HO2N 15/00
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

3,078,565 A * 2/1963 Sanders ................. B23Q 3/154

279/128

D363,464 S * 10/1995 Fukasawa .................... D13/182
¥

D404,372 S *  1/1999 Ishil .....cooovvieeeiiiieniinnnn, D13/182
6,028,762 A * 2/2000 Kamutani ............ HOI1L 21/6831
279/128
D425919 S *  5/2000 Burkhart ...................... D15/140
6,721,162 B2* 4/2004 Kumar ................ C23C 16/4586
279/128

(Continued)

FOREIGN PATENT DOCUMENTS

JP D1184862 9/2003

Primary Examiner — Elizabeth J Oswecki
(74) Attorney, Agent, or Firm — Leydig Voit & Mayer

(57) CLAIM

The ornamental design for an electrostatic chuck for semi-
conductor manufacturing equipment, as shown and

described.

DESCRIPTION

FIG. 1 1s a front view of an electrostatic chuck for semi-
conductor manufacturing equipment, showing our new
design;

IG. 2 1s a rear view thereof;

IG. 3 1s a top plan view thereof;

IG. 4 1s a bottom plan view thereof;

IG. 3 1s a right side view thereof;

IG. 6 15 a left side view thereof;

IG. 7 15 a cross sectional view taken along the lines of 7-7
f FIG. 1; and,

IG. 8 1s an enlarged view of a portion taken along lines of
8-8 of FIG. 7.

The features shown in broken lines depict environmental
subject matter only and form no part of the claimed design.
The alternate long and short dash lines are merely the
boundary lines between the claimed parts and the non-
claimed parts.

In the FIG. 1, the area surrounded by the alternate long and
short dash lines on the electrostatic chuck 1s not claimed.

] © '] T T 1 T T

1 Claim, 8 Drawing Sheets

aaaaaa

f——— = ——

-
-..-': L

|-"':-.---"
- -

N
W1 et ¥
L

______

o . . “
s N ] [ . . + ] ] TS
R S TP ST P _ A R T r
RN . N . . - Pl S T bl . " R r
[ S -"‘\--%-"-:"\-E"'ﬁ -“'ﬁ‘i%\l-t-:"-r-l--?-"-r- . r“"r-\"-:\"l--i "t 'h--"'--l L --""r--x-| w e -:"'r [



US D803,802 S

Page 2

(56) References Cited D723,077 S * 2/2015 Sakata ...........cocoeeei, D13/182
D724,553 S * 3/2015 Chotl ..coovvivvviiiiiniiininn, D13/182
U S PATENT DOCUMENTS D743,357 S * 11/2015 VYNE wovovoveveerereeenn.. D13/182
D770,992 S * 11/2016 Tauchi .........ccooevvevnnnn, D13/182
D489,739 S *  5/2004 OKugawa .................. D15/140 2002/0027762 Al1* 3/2002 Yamaguchi ............. GO3F 7/707
D490,096 S *  5/2004 Okugawa ................... D15/140 301/234
6,815,352 B1* 11/2004 Tamura ................... C30B 15/00 2002/0159217 Al* 10/2002 Tsuruta ............... C23C 16/4586
156/345.51 361/234
D546,784 S *  7/2007 Hayashi ......cccccvevrnnn... D13/182 2004/0179323 Al* 9/2004 Litman ............... HOIL 21/6831
D548,200 S *  8/2007 Hayashi ....................... D13/182 361/234
D548,705 S * 82007 Hayashi ......c.coceeeeennnnn, D13/182 2004/0218339 Al* 11/2004 Nakamura ........ HO1L 21/67109
D552,565 S * 10/2007 Nakamura ................... D13/182 361/234
D553,104 S * 10/2007 Oohashi ..........c...oen, D13/182 2006/0002053 Al* 1/2006 Brown ............... HO1L 21/6831
D557,226 S * 12/2007 Uchmno ........ccooovvveveinn, D13/182 361/234
D559,993 S *  1/2008 Nagakubo .................... D24/232 2006/0221539 Al* 10/2006 Morita ................ HO1L 21/6831
D559,994 S *  1/2008 Nagakubo ..........c....... D24/232 161/234
D587,222 S *  2/2009 Sasaki ... DI13/182 2007/0146961 Al1* 6/2007 Morioka ............. HO1L 21/6831
D609,655 S *  2/2010 Sugimoto .................... D13/182 161/234
D614,593 5 % 4/2010 Lee oo, D13/182 2008/0037194 A1*  2/2008 Kamitani .............. HO2N 13/00
D699,200 5~ %83 ﬁﬂgﬁkﬂbo ******************** Béj% 361/234

D709,536 S 1 oshimura ................... 15/1 ¢
)709.}537 S L 7/204 KUWﬂbﬂrﬂ ““““““““““““ DS/’BS 2008/0144251 Al 6/2008 TﬁO ******************* HOIL %é/liggi

D709,538 S * 7/2014 Mizukami .................... D15/138
D709,539 S * 7/2014 Kuwabara .................... D15/138
D716,742 S * 11/2014 Jang .........c.coovvvevvennnn., D13/182 * cited by examiner




US D803,802 S

Sheet 1 of 8

Nov. 28, 2017

U.S. Patent

]
[]
—
.
r
-
-
-
-
-
r
"
-
[
-
-
-
-
-
-
-
-
=
4
'
r
Ll
]
u
+
b
r
=
Ll
n
[
n
-
3
-
[
-
]
*
d
L
-
-
L
_
r
=
L
-
L]
L]
i

\ -
. . . . . . ] + g r N . A N r [ M 4 N N r N ) " "
P L L T T T B R R I N T I T T . -._. - b L L, 1 f g ! L | e e _ﬁ__. s o= " . ] . " . ! 1,
. . . . . - a - g . . . . . . . . i - .
] * I -l S I . Lo - " L . LT e, , L] L r Lo . ] . . LI L + ) 1 .
] [ » L [ 4 [ ] - b 1 - . -k e - ] [ ] v [ ] L] »
I L - L] ' X o r i o " .or R I T | [ | L] LI LI . ﬂ
1 . N . LI | 4 F I | - om .on L I = r . r Fl r 4 . L r [ - [ ] . a . r - 2 T + W b . 1 " n L . N n 4 [ . n . . [] 1 L Fl i N d
- - h N . . . , ) L R T T T .- L . , . - - . om . n . ) . . P . r [ N
[ ] " LT T - 1 41 & & ’ i, i, ® , A , g * . . 5 "] L y " | § T d
- r L L T T L SRR | -, 7 [ L] [ . r r o9 T " =y y f " r = ¥ I n
- —.— « o« b A L L B e L T T T R L R R I T R T B N T ] . " - . " . . r 1 k e ' e T . r T o A= . . "
. r ] ' . v
. g - e 4 s o= P e e p e s a o oa ' N Lt n - R B . = L . - . L ] ) AL - ro,t )
.- . ot R A ) > . - .. " et - ] ] ] [ T B i - ] ) . =t
' N ' .. | r d " ' ' i
. I - L T e T e e L R L R R L e ' u L . o M roy 4 = g 4 p = P 1 - 4 » P
. 1 .= . . . . . . . A . o o . " [ " Cm L R T r o L ) L] "oy -."
. . E r LI R T R . L R U N T I e I L ] L R S L T E T " L. - | PR r " T r L] T . P . r P r Lt s 1
* ] ] ] ] — A P
. i1, - 4o i I I B I R I I R T e T ' ' "o A . ' L a . ' + . I
1 k r PR | PR | i a r - . I | s F §y B 3 r P 1 r L B , o ..n
" " - i g r r v r A, A = - p L L} ' # 1 -7 = g F'u L T e PR B oa g = a4 LI T d 4 1 P 4 ' . N o PN oA - - L [ LI - - a4 »
- - y " = 3 ’ r . El - - r " - = = + ! 4 1 o= . 4 v T
[ LI | | I T T T R R R R TR R T R S N S N T TR T N TN N (N S U L RN (NN S R R SN N NN TN RN TR B R T . [ a r ! LI | LI | £ L] P LI | 4 + r "
" " - p ! . . . . A T . r [ [ 3 r | - o PR » [ P r - r d Bk [ ] - 4
1 [} Foo4 C | i q 1 F 4 F CO | i 1= 4 r CR | d q [ I I | C | [ ] | L * d P r 4 4 " | = 4 a r ] r o’ P a = - [ ]
. . . . . . . . . o4 P a ' ., . PR . om . A o o [ e, ‘."
1 . .— = # " m. 4 4 L g 4 g4 F 4 F 4 f A g d g & g F 4 4 & g4 g E g & & § L 4 F a LI I L T I T | LI = . . & p LI 4 4 B p § p o= F P - 4 . i
- ¥ . . F m __. L] LI P o LI T [ - - p = r o :
1 u =i L] ro. Eor 4 . L a - I r 4 « * & ' g o 1 = ' & C | [ o 1 Ff 4 & - n C | u - ! - ToL4 . L = ...-. = ! "o . Foor - L] I | - p T _
] I . ' T T T T EPRR B ST RS B BT D R T TR A R U TS R | [ T o, LT = [ | LI T . ’ " ety ' "o N " v r . ' ;o '
_- ' T i N i N ' . [ . .. - L] . - L LI ' ] 4 g4 P a F '] L L Y . r
[ LI L T S T O T B T R L L T R T S D T E T R T S TR N B LI | ' . T " . I L - f LA B . . T . L o . L roe . . " _— —
. . . L] . . - - ] ] r “w ] r - .
1 - ] A4 4 r mop ok T T e T T T S R T I | .'. . * et A . 4Ly . o ' - - i R '
. . - . . r r - = r . - ] L .
I O T T L T R T T S T T T T P L I ' o - -+ L R « . - - . . ., . t - . |
. iy a1 : O L r T LI P - 1 oa oy LI A L L L I T R Yoo # L] I B a0 .
[ [ T T T L L L R R R I TR B R R TR T B T B \ N . nox b . -, L - [ LI L] ror LI ro- - 4 -
o " , . L « g - r = 1 ¥ \ L] - . L LI L Lor 4 LA | F g . T F [ = r - 2 P . -
-. ~ R | -1 i - I T T T R e T b d ! . . P " [ ] [ ] » Wy o oa ow o n c . PR r A r - . [ ] . LI ' ' ] . [l * a . .
] - L] - . ] B | I ] LI
' A I R L T e e I I e I B | T L . % x ' L Y, . . a - L LI LI 4 - . . . . ..- .r . " L
. § » = r 1 = + 1 4 = d a . = . r r L L - r d = kg P LY = P » " - ]
L e LA AT N SR R ' N po bt v Y. - ' ST LT e .t T e g ' - P . T T -
" T T T I T A A L i L] g "t ] -.,_ e ' koW oer . L - LI L LI ., a L T4 e L . L B v |
- . n L} L] i = F m - - - - L] - . T LA T r . [] - [] . - .
-. L T T - TR SR S L L L 5 r F - - LY R TR - .t 0" " o " e . L Yo LI | L | 1 " ' '

, L] -
— il ol Al .. i ' - Y § ] L .-.. y N ] . . - L - ' [ 4 a i . * . ow 'y | T e . L # - .= amArT . 4™ " ' n ’ = o " - .k . - ' - - .. * - " - F L a
P, r . . . . [ ' N LT - . [ ] . r - L] - - .
"t L] 5 + L] . . ! * M L 4 . * M L . .._.-.- L T R IR £ at. - . ) N v - .., . -, M o
. o . ' " n o BT L b « L] : * T " . "o e, vt 4 F ' - h . . B -, - LI " u - . S
o ol L r r ] Lo ' ! L] T ' d t " ' . N . Y T T w oy, e emon T A [ . - - ! - . - r L T, -
. o . ...... . \ i .o . L . . - . . - \ W v L LI " . . . [ . . . r r " - F » . 3
.
1 Py

[
e e e
[ r ol sl nler omlr w [
[}

.

r &..f
. hq..j. §
. ] .......Hnl.

Y
i RN

-

_—

#
.J i -~ .- -ﬂ - e
L "

b wlr mlr sl sbr ool



U.S. Patent

Nov. 28, 2017

Sheet 2 of 8

US D803,802 S

- - - - - -
- - . - ] Ty R
_ .‘-.. -r - ! — - ..
. . .- . L - . -
- ~ .
L - o
- L e e e . T T b
- rod K T EE s ", ~ .
- - LT - g = . - == e o AT~ - 1 ___'.:" . .
- .F;r'.-.. — - = a - o - ':'-.:'l-'_.__ T,
- e - =" Ty o - Bl
- - - i - f"’!'l R - o o “w
-~ . e . ’ ~ — r L%
- - - l."'." . o - ;.‘
- . -t B S R g ~
- - ;;"l‘" ) - - - . 11"':‘- -.!_-__*. Y .
- . :.." . :’ - _ - ] sm R T T oam oam - A - . -F:.,;:l ",
Lo = - ) - = o Sy w
o~ - - - - — - T = . F
"I,J - -\ ;: ] . - - - il - —— " - - - - - . s - 'l:"'.:. L9 N
' ol e - o o ~ t LN
- [ -+ -~ - - - ) L
2 - r ) - - - -y o L. u L L i .
— ra - . R o - y L% ™~ . - ™
I P ’ - - LA - _ - - - w
’ A > U ~ <
- F T - - ~ - ~ ™
r p . F . . . n ~
A . ~ " ' )
* . o - o . - " *
p R / - - ~ Y “
) :‘ ~ 4 £ - ) i "+ » s
-’ o -~ s - * - L ~_ et e .
A . : AN RN f
. 4 o ! S T ) -~ N2 o NN b
¥ ' r o oa—- . P ) - R .;:..
X i LY I . ) LY " *n
i 2, _ # S T4 PR ( T W M " N . 4
F ‘J..l" ¥ . ¥ -E oy 'i' . 1' ., b . K 13
. ;? Fa / s = T 2 Voon Hooo . \ . R .
. 'y ’ ' : < s . . : '
F) 'I;.""H. 'Fl; & s - "y "-i'_].'; ;r’- "b * = .--,,--i' * N v ,.*:.-r,.\.'.' “l-“h - N
P . pf ; £ . L e . ” _ LN ey O Y A n
F. - -j" N £ * - — e - "ll"'"‘.\ W . - h:.l K, _j". "\
. / r ! n .
s ifa o Ly ¥ q"'l O 3
l' ‘*#‘ ; -F .‘ .- .ﬁ. E "l. l:': "
; A A Y o \
P s ’ +*" g 2 T ! S
o / F“. ~w S oy VoA v R \
; R A _ 2 v ¥ '
'; A " S O ot ! v .
r F A Lo = e Wl Tt W i
i AR P - » L T - o - LI ) \
, oy ;o % “ ~ Py Vo
+ # - _ b o - '
; j' f _‘f- - - ‘l ‘l' U 1:. - ] h 1
"f *‘ F -I'.J . - - 'F I f-_.-ﬁ " .r . . L . : E 1 'i'q_ |
f N PR . ~ 3 N i : ooy “ 'y LB i,
I z r . ! o= L ] L] A : - ; "f -~ .i i ] r . 1
. .f; .E I . I ﬁ' ™ ‘k"i‘ .‘ ), \r "q._-l-:- : P » i . ....._ *,.F” ; I f ". ii l
] . : LI e
; uir 'r;:“" l‘;:;l . o r L ~ . ; ' R | :
. —— r .. - . . . - )
A T SR SN SN . ’ . . P PR
e SR -, P . -.-' P oo, 0
J L ) - ol T i ’ |
J-* f e . l l‘-f'__ i n 'i. ‘I R
: Yoo, i A A b
; =j I : 1 I E i
- ’ 1 * . -! t .
T i " ' l .
‘ r I. '|..‘ . '| iy I
[ b ] - b . i
1 -

: do. BRI . W ¥ i L4 1
I X i ' If.aﬂ,a-.ﬁ‘ i : i |
1 ' A T Y . I

i 1 b ¢ d '}.I' " i i N | _
i i . 1 ﬂ‘ LY L) 7 . |
1 [ "f;‘i ' Pl Py i
. "ri-'l"-'h. I‘l I % \ x = _;,i'; O i 1 !'-E I
don vt . i
1 = '1[ N e b f - - i ) ,
! Voo , N P Pl ;
d ‘fl:, ' P N e ! ": t
by hoob £ SR LT
v ety v S Y
L . Y ] r} B S
L 'l I‘. Y ‘ 1 T |I
' .,l"a t b
\ A \ L) '
L % F o
i L bt ’ [ I o ]
s g % \ L1 | ; I | .
1 1:‘- ’ - “ g ! i:*' '
. 1} 'I-‘. ".t ! ] \ ; *'f g
A - - j
\ Y vt f P ;o A !
Ty v R Yo Co e - A "
' ¥ S . - O ‘
) SR Y N e g PRGN ¢
b v \ % - u “SEa Y. H
! 4 - T, ] *
t| ‘}'\ “' ".. 1r - f - ] i:. ’ ‘.F :" E;
y - ~ - -~ =N ' i p
% oood \ i ~ by S P ¢ : Y ¥
P b E . " (LN { ey v : oo
- e o4 “' . {f_-_ Y A P o~ . » o ¥ ] M- A
e A W I A ; N . « e T Iy : F CF ~
& ;} . — % . - R, K l-i L - - '_ ra S F ".; F
he . N "\ * % ¢ - b b " - -’J" - A 4 F
A v, % A j ¥ , ' ~ - . # L i
. SR . o . X S ;
x t . -.. .._._ “ .-" i -',. o L = J'; r "" "'.l" 'f'
. e ' . s, “ T s ar
L . ’ e - # . F)
n A ~ F o " -~ - £ ;
i‘\ - - - i .
‘,.. *n-‘_q'llll o { - ) 1 - ra ’ r* 'f
. by T # -~ -, . - .
- . ) . e
" ‘h :.: ~ L " A } - - ey - - -*'-':'r o
xﬂ. 2 ~. b " - ! T . -7 PR o g
.- > ~ Y - : 1 - - P SR s
"'q L | = - ¢ v A - .. e 4 e
L) e - - % ! * - " - - -+ - i -,
i
Ty “ ~ :‘. - L "’. . - - u— - ar ol Nl “l- - -
by ¥ - — - e
. - L™ f . - - - .
. ol - - - =" . - aad -~ o
- A = -- . - .
~ = > - 'f‘ _—— = = o -~ .-'-.-:F -
" . - = - = - - - . vl 1:'
. - . Ty -_-: - - = - - - -~
~ = ! it :"l"‘n. - _..-;"""" = -
‘h'm. -..:"n".‘. - — R -7 — 4 ® "
e - . - - - - -—t - . "
~ . . Fwmaa T e N, -
" £y, R e - - - i "
-~ - ‘ L] = --—.'- -I- s P - -#--..'- == - \' 'r -
- - gy - o o s o om  m = = LI - o
L -
- -
. - - i.n' - - - -
P - - S, Py -
Bl hy, - = -



U.S. Patent Nov. 28, 2017 Sheet 3 of 8 US D803,802 S

G, 3



U.S. Patent Nov. 28, 2017 Sheet 4 of 8 US D803,802 S

e ol e = = de s e e e e wle ccule cule el rwh e s v vk vk e b b oy e e e e s e - s e e s wr wry wh e rwr e sk sk e rw w w drw b e e e 0 e ke ol - el wr - dr mir o e c—uls -l wsls rwr o rwb b w wm w o drw b e e e - e - ae e s de v wry wr el e e el b sk e rwh s orw e e b de e



U.S. Patent Nov. 28, 2017 Sheet 5 of 8 US D803,802 S

= = e W W =




US D803,802 S

Sheet 6 of 8

Nov. 28, 2017

U.S. Patent

L o o e e e e e e e e e e e e e e a a a e e e e e e e e e a e a p  a s e e e e m g e e e e s  an e  a an s e a e m wn an  m a e g a s e e s e e a e m a an m mw a a g a e e e m s a an  m a a e e a me a a a mw e a a e e a a e a an apl
e R i e e i i i e i i i e i i e e i i e e e iR i e e i i e i i i e i iR i e e i i i e i i e e i i i e i iR i e i i i e i i e e i i i e i i i i i i i e i i i e e i i i e i i i i i i e e i i i e i i e e i i i e i i e e i i i e i iR i i i i i e i i i e e i i i e i i i i i i e e i i i e i i e e i i i e iR i i e i i i e i i i i i i i e e i i e e i i il
3

- - - - - - o o e e e e e b e e e s e e se s s sk o mh sk ok o o el Sl el o . . - o - O - - - - - S - O S I S S S S S e o e e e e e e e e b e e e se sle e ms s me mh wmh aah  mk ak aml ml E EE EE EE E-E EE EE E EE EE EE EE E. E..

HFIG. 6



US D803,802 S

Sheet 7 of 8

Nov. 28, 2017

U.S. Patent

_.lq__._-.r...-.l_n 1.-..!... -y = ...I. - Th Fh I.....!.-... l.. .-....-..._-l. l...r!..l. .I....-“.. .l_..JJ.l. - nw w.Fy.w -.lJ“-..l. -.I..J.'..l - .-.-..-.-._“:-. _-..-. -l.- .ln - E-LE B g = l. - .l..-.” .I._-.l..-l.. - am . - & -= -.l.r.-“..- EE | -..”.-. - !.-j.!._.—- l.._.....”:. 1.%‘.“-“ “lylfﬂ_ﬁff.ll.l‘”_.. _-...r.r_-... LALT I N .l..-.tr.l. .l...‘_.-_ - .‘-..J” - - _“_”. _......
- - - - D . = LB )
I

GOSN "
_. ...-.r _rf. . -JI- .....II . e sy oLm .ﬂn— 1:’.. L ..”_......_._. - - i i -.n.r.r.. -J_.-. -M P .J....:.-.m_..-.u.._'.. - 3 _.._.... .J.- ',
N £ S " ! b .

L]

w

L o N S LY

P A
- v e'n 1"l

[ - ﬁ-.l.lf.nll.-fr.lill.l.h

l._.._. iy .. - " - .....M.
N :...........,....._._... ....,..,...m N,  w T v v0N \,

_!.- . _-... _r.._.. . . I} '
-l....ll-l:llll.-.lllh‘-lu...-\l-l.”t.f.lrll..llliq-l-v;l- y my l....l_!l-.llll-..ll.jl..v.- ll.l-lu”n..ll....l.__jl.. .l.lll.llllw.-l...ll.jl-_l-ll.-ll lll“'lill-\ullh.-.lr:lll[-}.ll-‘. h-.rll.-.ul-ll-i-..ll&lllu.ll...—l-lrh.l-lll.ll.._llﬂ 4 - * 4 4
. . . - . . . ' H - . . . . . . - . .
-lll‘+.1-.'-rrr.r-..lﬂ.-rl.l.-lri.klr.fl.l_.{ﬂ.! -W..l.lli..llnfl.l.-.i.-.l,.lr\.l.llt..litii.-.lr ™y .l.l-:..l.jl-..l.l-ﬁj.\'..lt-..laf.lilih{.-..l.l.l.l.l.l.jl.r-_l-..-.l_\l-__.rl_.l.jln.ri...uhn.lr..r'.l.-_.__.l.J-.-.u..l.-..-....,...-n..!fl.-!f.l,.!?!!fiﬁ!tliil?!!.ﬂ.i"‘if lllll

L] L-?.--

[




U.S. Patent

Nov. 28, 2017

o Tl e -

d L

- s -

Il.r‘"
T
.

s

i
-

. " -
N R x .-
*.-.1.‘* R PG - “

N S S I AL S

.

I . e T

Sheet 8 of 8

R R A M A A LR S
* ff.r,.ul".,.r. al sy « b
- . J . |
A A AP PR S S AL A
v

T e e e B e LSt

A UL . S . A A LA A

a~ s

-l-' + "". - ) < o a
’ oo

oW
N
- ol - =

~...
"
S S

A 0N
- o

.
,
o
> .,
LY
. “
N
. v
L
- . N
LS . Y
[ . N -.-"""..-."

.
™
W
\.‘.
.

— e

WOt
1

- F o - - r -
‘ o A A R
- ' o . o

. ry a
..l'-.-H_quan—F_pqﬁnﬂq-p-m_- B - Y

- )
4 S A
'

FIG. 8

US D803,802 S



	Claims
	Front Page
	Specification
	Drawings

