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See application iile for complete search history. FIG. 4 1s a bottom plan view of the water carrier ring.
(56) References Cited FG 5 is a fli'ont elevaj[ional Sf*iew of the wafer carﬁer Fing.
FIG. 6 1s a side elevational view of the wafer carrier ring.
U.S PATENT DOCUMENTS FIG. 7 1s a cross sectional view taken at line 7-7 of FIG. 4.
FIG. 8 1s a cross sectional view taken at line 8-8 of FIG. 4.
3,893,649 A * 7/1975 Cornelletal. ................ 248/99 FIG. 9 1s a top perspective view of the waler carrier. The view
4,867,401 A : V1989 Grafl oo, 248/99 from the opposite side being 1dentical thereto; and,
%‘jgg’ggg ‘; N %gggg {;}hnson ““““““““““““““ 248/97 FIG. 10 1s a bottom perspective view of the waler carrier ring.
, AYL oot D34/6 . . L. .
D591.924 S % 5/2009 ADE oo D34/35 The view from the opposite side being 1dentical thereto.
8,016,542 B2* 9/2011 Coxetal. ................... 414/744.5
D667,601 S * 9/2012 Fitzpatrick et al. .............. D34/6 1 Claim, 8 Drawing Sheets

\ - g - - '.'..* - -
T ST *,T;T““"',,-_i-_*:-:-:'r_t-'_"t_tfr_rfﬂfa. N e g
o g e e '

-

- . -
sasmme’e """ -y [T
- r PO W N - ke ey

|t s gy S m - LT ]
ﬂ'_'fq-"- - e w m LT, s it 't'.'...._._,il,- . . il D BN e
- ﬂ-t‘_; "t"" - -t ) - - -'J‘*'.'%_;j-..i‘;f: Y i FE RN :“‘:“I:ll‘:lI:'..-IF:'II I‘ o iy = J-I l.l__l '..t:t"--.‘ -::-_t:.‘.-!-" hﬂ‘ Ll N e :"‘.:!_."‘-4-.'_._
ra - ":-"-':' .1';*"-'.\:.1:;\:;':‘#!’-"‘.‘:-;?-:-:-Mﬁmt’t"*‘;‘ '-‘V":.'\:J':.T.:‘*ﬂ- R t‘b?'.-*-'l'-*- - ‘:."':' ey -*-" tm LA S S YF T I8 o ™
ATl ST . el e et L n T, VN

-
[ A S A A R e W
P o o i I e ) '.-"-ﬂ'-"-.:..-‘r »




US D723,239 S

Sheet 1 of 8

Matn,
e,
-._‘:- :'h‘
oy b
e
S,
-:1':'.*:" )

—-l# -
e,
O R

. L .
. -
! ...m" ¥ .
h =l
.-.”._ﬁ w .. 1"” 1
Gk YRR
_-".n L" “W .“# ."
1y 3
Vi o
S Lk M. Ry
Wt 1“- T
y— A o s
W At #". Fy e
L v ! Lod
n._._.-__. iy .? -".- &t
e N T .....-__.-_l-
LN Y = LR . F ol
e n BT A P ﬁ
...—__-..._. .h. -_-. LI | .._...._.1....-.1..‘.
2 W ...rr- - o b.—I.-_____._-.-_!.
b ._-.."-_ A bl ...-Lﬂ‘
-..-.-! L LA ._..-_..-_.-n.-..-.-.
‘___..._. N A ..-_ 1.-\I. ) ‘lu-._lu_..h A u._. .“..—
g N P Y - - 1
W b Ta -_"_-._ o gy F. \M.
Do N Y Ny B RN
.-.-!__..-_-.,-.____i -_....-.._-_.-_..”-_“.-_ .Ill.-_.-.-. ‘._1__-. ‘.Ii,._-__. I | .h....
- C RO W Ml aP R Py
2 i W N R O S T e SR l\.\
b T N ___-H_.q._. a._ﬁ..-___- -._1.-___._. i o
.l.- e e Te"a -_-_.-...-... ) lhl. . T - Y .HL.
. ...-. “.__.-_ ’ _rl.-. . 1_.“.-_.-._.- Y A ....._.-..r. at ! :
..._.} on e Ta et x -1...“_“-.. e
S, e, L
T P .._-_....-_.r..l-_”“..- . -..rl ..‘“I.-.....-b....“.- .I..-... e
" R N
e li..rﬂ..._-. I ORI
II.I_.r- e )
“ 2y

S 3 e e
RN I _
-.U...-_t. 4 Ty N ey .ru.-.“.l . e
S, T ....___-.”.ﬁ.-..rl .m;ll'. .I..-_".L.-.-..-.f..a.._ . ' A
fl_”..wl-..- P .l.-.-...!-..-_ _-1.0?_ llml.nflu. 1..-....-_\\ _-..-..-. at __.-.-.II.
o= B el i T ) L B L] . am -
» L T i.ri.-_ At et e "
L A b . ....-...I.l.”ln. J-.l..l.-. P T kl.l
ey | ey T e e T b :
A Sy PP Pt - e
L] dp . B B [} =-*. AP .
.-.l.". ) ....r.' - ..._.“ :.....“ Hl_“..-_ l..““-.l..r.-.l. . .Ilh.-....-... .HPIJ..-_I.-.._-..!.E l.lq.. ! ll“l' ) v ‘..l.l.
- - - l.l-_ L] .I_._.! . b .l' ¥ L lﬁl \\I . | ..'. )
Twgiaa, el e TEE e m e el R .+
tar i il !._._H._l....l ol -.ll W s L
" _-_in._-. L e P .-_-lu..ﬂ_f.v.- - ..._.i. Tl e " .lI.II..-.. gt I.l_-..-_
Pty b e P Pl ‘a - x _F L -~ w" .....-.‘..r ' R
o M ....._-r.l_.i.. » J_-._.r.ll..-.r.r.{ . ) l.-..'. l.l_._.-. .‘l_.-..l.-. lluriq ...ni.l A
B O N Lo P X A LR
Ko Fate Yeal e }._..-l-__-...-_h _._.L___...."u.lu_;l.ll. oy ek .'H.“h._. “n o T x
STt e e T S T T e e -~
...lr._nu._._r._.._. .........-.._...“F ...u.;.ﬂu........ ...._u"".r_...._.-_ﬂ___..,.__u}l.jt.im..r J.!Htﬂuuﬂ...i_._ “|+ W AL T -
KN Y - - . el v T . & o ] - e - -
e, T e T R 2 e ol
-.n.l”..”ll.-uj_ - l.Pl..l.....,l.n”.I_-..I!rl.lI |....|HI..._..- - I.lwi.l.r..... ] i ...llF.IiJ.-..l .._...u.r - - e !.l__.-... I.I...l_.,_...r. a® . ....I.-.i...l.-_ E .._,._ ]
S L K R e R AW ety e gy g L T g Xl .
.-.-.l.lﬂ-..“l._.-.t.n-_.....un. . Ll .-..-...l”.l._-.r.” ...r.-..l””ﬂl-..._ ._..._-..Il”.l._"...".”u.”.._..r e e . . ...l.l.l.. .-Ith-.__ !..l.....__.-_.... o “.-.“ 1 .li..l...l“.“l..”..l .....F.l.-...... - " ..-“_..ﬂ.l . .l.!._.uil
B o T i st Mmoo RN R e S e et
i P Nt M e e T e R -y PO AL L N T WL e - -
L e Al L N kI R e P . e L L - i ) ¥ o
l...l.__. l“r."...nl._... e .._... Ll _.......r l...__-...l.”._..___.h“....“.lw.l.lll ..tl.. .._...__..._.._..-_l-._..___.-..._..-_rJ+J&””§h‘h‘.._....!.l.l..l.l.f. %‘h%rﬁr%ﬂ-ﬂfl_..ill..u_!_._ln.,“H s ”l_. - .l..“.“. 3 =" _. .....___.w_-.......l.n.rtl " e -
L] L .rl.b_l.-. . L o | b S l.... 'I—_.ILI..I.JII'IHUII - L R R .r..-..r...t.ll.ll.ii.ll.lt.-.t.-.t.-.l-.i..i......llnr-.Ii. oy __-I.l-. *. i - ...Il.l_l..tt_.n-_..-l.-_lll. .._1|. - e - e - ) .r..l”.r.l _all..II
R ) .._..l."..._.-_l . e e e o, n e RO R O e !I.!.l.q!lr 1.......... T Ll . I o o
L T e e e o e e S SR LR T e S e A
. - . .-..r.l.........“.-....%.l.l.lll,.'...l O il - ”.-.-. o l.l e PR N e ae -...-.!.-...-_I._-.-..-.[ ..-_.l..l.l..l..l.rh-. . .
e . _rl..._.l_-..ln_r._.lr-.rl!.l.l o . i . f..l..f.._...........llll.__i.. - i . ..-_.I.._ .r...i:..rl.-.l.r .r.-_..ll.-.l.
. .o W Rl PR PN, .....ru.n..l.i._.._i...-.lltr.-_.l.r}.l..rl.ll.ti.tl e T e - l . ._......-...-l...l......l.-_l...l_.r!...-r.—..-l.i.-.l._-..lh.ﬂm”.luﬂl.!l .L-H.rﬂl..-_.li Al
-....._.l.__. | ....l.i..-h.t.l i R e m x ™ ttﬂlqlt..iﬁl.q}i”ll-!-.ln.l..t.-..!'# .i.ulj.__.._..._.l.... dr .
L N N

U.S. Patent



US D723,239 S

Sheet 2 of 8

Feb. 24, 2015

U.S. Patent




US D723,239 S

Sheet 3 of 8

Feb. 24, 2015

U.S. Patent

i e e e e AT T
M P AT, [ Mg g

g
.:I-i-."!

ew
-'“-".

LR '™

e O e b

.'-'-Fl“_-'

W e e e e e de b b e e om g -
_.__4-'-771._.].-,-.-----l--q-q-q--h_:l"r-l-#-r_-l.

PR s
Th W

. l....-nf-_..l..l.lin.lr...-..-..-nf-.l..llll_._

o T e, i
- . . -
. L ] l..-...-b.
i .l-.ln_.l..-...l.l.-.i. Tl i T - ok om ok T .
...III .,..IT_n.l.l- . I.r.-..r - - L L] T - L
- - Tl o T
- g .l....ll.lll_-.l..l.._

- __..l - _n...-..__.l.IH - I.-l..l-.rln.ail..-.

_'ﬂ.u...
|‘i‘ﬁ*‘:I_
Sty

iy

T

-
L

b=
._,:.I# -

[
[

W ol e, e, e T,
FEREFNEELNEEN. r-"_:l’:l.‘.'--'irl'
liil#ﬁ.--‘"‘m

AWy lhgn
tq--l.':l;:'f!r---

T h om oy oy mpmm om W



US D723,239 S

Sheet 4 of 8

Feb. 24, 2015

U.S. Patent

. - e ak
- L} ' : iF - |
. . " A l.'-'. "" - i -
,_..m"l__ Al [) .._" L .
falulteind . _.,:.h-a.-'h

0 ' - *
- q-‘i:"ﬁ' -
e o
""uf-"-_q-_ Ry el
T a...q....lhhl..l,l,,...-.,.u‘a-.-t:-r

L ]
mirrdety ielw, |



US D723,239 S

Sheet 5 of 8

Feb. 24, 2015

U.S. Patent

LI B B DL WY NN R DL WL (NN SN N U S S U S S I R B R L B L ]
..—l.-l.."_..“_.._...!...l...l.........l...l....-.--..-.._r-_rlrlrlr-.rln.-_..i...ﬂ.ri..ﬂ..ﬂ .”_ ﬂ-ﬂkﬂ*ﬂhﬁ..ﬁiﬁllﬂﬁlﬂﬂ.ﬂﬂﬂ!l-. ﬂ!u-.t!l-.-_.. 1!ﬂ!l...lllll..l S u#u...”l”lnlni.....irlnl..lu.l.-l....l._.lu.l._l.. " O A T e .l:ﬂ..“..- - ...l... Ll el A b N b R R Jtﬁ%&l%l%%g{fulg& ............. N
" e e e o VT - - [yt s N e o A e g T B e e e .
T Ak ek A e e T o w mm lqlnl-I-l_-I-.-.-.lt].! L .-._E_I_I_I_I_IE.I.._.I..._..I.....I.._..I.....I. _,.l.n.l.-.l.-.. L B 2 & K & J ..‘...'.‘.L‘i‘”‘ﬂlﬂ.ﬂlﬂlﬂlﬁ%ﬁ b el ”l._1_.-1._-.?_..1.ll..ll._1 ELL}J‘J“““““;“““" " " ” ” - .-.__.“__..r—.......1..-..-.....1.._.1.-_._...I.._...I_-..l..._..._-..-..l..-..l.i...li..l...-..l._...l..-..l.-..l.-..l.-..l.-..ll. et b T T R e e t”-"-l."“_"il. - “_.l. . .-.l_.r.l._r.”..r.”_.r.”k. l.”..r.lH.”H..lH.l. A L e g I.r.l.r.' I x l....l ﬂ.ﬂ.‘ .l.ill.l..' . ”I.ll.‘.ll.-.l.l. i ”l.ﬂ.”l”l"l‘...-' L N N N “. .-.l.” [ “.-_”IHI_.“I.“I.“.I.HI}I....l_“.-_....-.“l_...Ifi.rl..—.l.'i.tl.ﬁih.i..—.l'
N 0 el Rt il ot Rl Al et il bl %ﬁlﬁl% - et l.!..__........_.........-.._-.....-.l._....r..tlt.ll.. ,,,,, T e e
SRR R R b ken T T T T T e e T T T T YT T e e e e e ol e e e AL T e e e Y e T l...l..l.....l.._l..l:l..l..l.l.l.l.l_. -, gﬁ%
1 .. et ‘.”.l.._.. FrEEET .-..Il. l..l.. .I._..-.-l. i l..l_...-..l_.l...-. .-..-l..-..-_il.-l.-.l.-l.-l.-.-..-.-..-.l.-..-.-..-.-.‘ l . .-.l.-. - .-_.-_.-..-_l.-..-_.-_.-..rl_.-..-_.-_.-..-_l_.-.l.-_.-..-_l.-..__.-_l.-_lI..._.-_.__l_..._I..l_....-_...-....-_...I N 1!".........' » Il..l. '.ll , . L iU Ut e ] L] - Lt i} ] .___I.._.I..r.l..r.l..l..l..l..i..l..l.ri
»'m L D R R 3 A A .I..l.l_l.l_._l..-.l.._l.in-!!gigggl.}l.l.l.l.l.l_l.l.l.l.l.l.l.l.l..l..fl..l:l.I..I..I..l..l..l.l.l1l1l g g _ r.;l..,l..r.l..r.l..l...l...l..l.l..l..l..l..l..l..l.l.l..l. ........ .._.“..._.l.r._.-.r._.“..._.h.,h.hi._.l.._.l..,..l.._. Ll 2l !.-. N .

) - . . aii -_-.-.lliil.-.ln_ll_.._-.il_.. n ..._.
- o e e e g g g g g B e T A B ™ T A e e e a7 o g .l._-.._-...l.l.l..l.l.t..__._.i Effggﬂﬂl{f.l ttttlt.r....l......tlll !{%

.._-.MIHIHIHIHIH.._“._.-_..._..u_.-..“.._“.._“.._.“.._“.._.__....“..._i.._.._.i#iktkt#i#t#ldldtdidldidldldldlljildl&!lhdn}rlu.qu.._-llil...u.-_..Il...-.._-._._..._.l...._.,._....l..l.I..._ I N ALY -_u.l |ﬁﬂ%ﬁ%&|ﬂﬂ%%?fiiflli WA b dn ik e e e,

_-rj%r%i_.i_..ln.,l_..lwlwlal__..l1.l1lil.|.-_.|._-_.1.-_...l...l.+._-_._-l.tl.¢i.+.l-i..—iulul”lulululululutnlul“!nlnl“-ﬂlnaﬂ:nlnlnn.._.tt.r._.t.nn....- -¢,.-.-.-.-.-.—.-._1..1.-._1..1.-...:...-1._1..1...._......__...__._._.__..__....__._.._q._q._..__.._,.__.._r._rlnllnllu-._laq-..ln.la._-aq-nq-u_--_-.-_...-.___.-_____-___..-..__.-..___-.._...-ai.._i_ﬂnxl.__llf.ial..i._iwlwl1 .l_.r_l_..__l_.."l....l_...l..lrl_n-w._l.-.l : .
S 0 0 0 T T T T A T ="l T TR R e RN N L A R e e e e e e e e R s ol i g g L' g ™ ™ ™ AL e e K I R R R N TR e P I A
i R R EE R R L LR X L Y e e e L TR Y #tttitttt!tl!tl!l.l.l.i...;n.--n,n.np{ip“p%tu et lti\\‘i.&\\\‘ﬂt\\‘%p e ..ﬂ T Tr i tarae el _....,.__...nn..___qhni_._l__..h.._i_._.__*.._..-_q-_wir-p-rirtp-_--t-__..tnt-__. R P -
H..-Hlkrl-l.lv.-l __.I....llli.t_-._.._..ltin .-._I.-. ........ e e B B e ol A iy dp e i o o - -]tllli]tlfjtl[lls.l:.lli.-.ltltl..l..l.-lhlhl- q.l._..l.l#ltia..lt.itlt.!t.!tit.ll..lﬂlﬂlﬂlﬂl”.......r.......r...._..-..-_t.-..-_h.-. X

J.I..,.l.,.l..,.l.l..l..l.l.l.'l.l..l.i.i..l....l.l..l...l....l....l.l-.l-.lll-.l.l AR A

e aEEE e s Y ss as %‘l{%.I...I...I...I...l...l..l_..l..._l.._l.._l...l....l..._L..l.-.l. - w - - 111....!1_-.! e e T
i!ii.-..l:l..-..l:-_..-.:l:.._.._._..___..___..__..._.__.._-..___.lt.!i.!!!i!!ﬁrg%%ffff.-...._-...-._.._.._1!!!!’&%11111‘;5!!!!!#%iilii!llllllﬁi%ﬁi‘%&: - _I_.-nl___“_.:i-....-....l.... -.._..-.____.

. e e e g T B g R - - e




US D723,239 S

Sheet 6 of 8

Feb. 24, 2015

U.S. Patent

g e o e o R ot b
Al A .l.l.-l.-lir(l[lulwlal..l...l...l...l.._l...lklmlllﬂl.nl. o i o o e gl I .'..l...__.l_..-.u.l...-...l.p.l.r.l._..l_..l.r.l.r.lr..lp_.l.-.l.-.lﬁlhltl.fﬁ..
g .l..l.._l.. e o I..l..'.l.r.l.!’-.l.—-.iiilrl_-l..l..l...l...,..l_,...l - r.lnlnl}l._IF'lIrIJ.ll.[H[.l.l.l.'...l.l.l....l..l..l.' R —— .I.-_..l..l.m"
........ i aamEzy .l...l."_l....l-.l[_-_[Il.....l..-t.l....l. .I..l..l..l._.lﬂlﬂltlilrlil.l_-lrl..l...l..l e .I.“.l...l...l..lr.l...l.__.l.i.-f.-.i.rl...l...l.rlrlrl - .I..l_.,.l.._.l..l.”..l....l -
YT - . - - . e M .. ‘w . .
) ..I.l.r{llk...-u._-.l._-.l..l....l. .li.‘l.*ﬂﬁ.ﬂﬁ”ﬁ”l”l”..“-ﬁld.l*li.llr‘.lir“.ﬂ.hlﬂl .ri“!ﬂ.ﬂ..“ﬂ".."l.-hl.l.l.l. ‘‘‘‘‘‘‘‘‘‘‘‘‘ X .l.......q..l..”l...ﬂrd.b...rl.'“.l“ uzn]
- il gk T e I e T LA, .I..I Pl I. e qu.l—. g e




US D723,239 S

Sheet 7 of 8

Feb. 24, 2015

U.S. Patent

ey

......
: . KA KR
o e e

N b
..... -
y

L | .l..ﬁ."laﬁl -
oy



U.S. Patent Feb. 24, 2015 Sheet 8 of 8 US D723.239 S




	Claims
	Front Page
	Specification
	Drawings

