US00D744685S
a2y United States Design Patent o) Patent No.: US D744,685 S
Zhan 45) Date of Patent: «+ Dec.1, 2015
(54) LED SPOT LIGHT D642,721 S * 82011 Lietal. .....ccocoovvieninninn, D26/63
;)644,776 S 9/20_}1 Reaetal. ....cccoooeveiiniil, D26/63
(71) Applicant: Xiao-Ming Zhan, Fuzhou (CN) D695435 5 % 12/2013 Pedersen ......occoeeeienn. D26/63

* cited by examiner
(72) Inventor: Xiao-Ming Zhan, Fuzhou (CN)

(%) T 14Y Primary Examiner — Brian N Vinson
erm: ears

(21) Appl. No.: 29/487,576 (37) CLAIM
The ormamental design for a LED spot light, as shown and
(22) Filed: Apl‘. 10, 2014 described.
(51) LOC0)CL ..., 26-03
(52) US.Cl. DESCRIPTION
USPC e D26/63
(58)  Field of Classification Search FIG. 1 is a perspective view of a LED spot light showing my
USPC ., D26/1, 24, 61, 63, 65, 85, 92 present design:
CPC ......... F21V 21/14; F21V 15/01; F21V 14/02; FIG. 2 is a front view thereof:
F21V 21/30; F21V 21/00; F21V 14/00; FIG. 3 is a rear view thereof:
F21S 8/00; F21S 8/003; F21S 8/043; F21Y FIG. 4 is a left side view thereof:
o _ 2105/001 FIG. 3 1s a right side view thereof;
See application file for complete search history. FIG. 6 is a top view thereof’ and,
_ FIG. 7 1s a bottom view thereof.
(56) References Cited The broken line showing of the LED spot light in FIG. 7 1s for
U.S PATENT DOCUMENTS gf.u?,trative purposes only and forms no part of the claimed
esign.
D535,774 S * 1/2007 Westonetal. ................. D26/61
D615,235 S *  5/2010 Zheng .......cccovvvevinrennin, D26/63 1 Claim, 7 Drawing Sheets

ol . _ A e 1
= e _ .
.-.._;*'-, e lﬂ--;m - o

— -~ ;’l';-"' -
- e ....-,:-J" -u-\""'\-l [ J.-f 1
—_— 1—#-.---‘1- ! e i




U.S. Patent Dec. 1, 2015 Sheet 1 of 7 US D744,685 S

F1G.1




U.S. Patent

o
Ii]l :
'

Dec. 1, 2015

AU

= e e sl sl e il sl

N A DT

J‘\f[\;

/

VUL

@

Sheet 2 of 7

US D744,685 S

F1G.?2



US D744,685 S

Sheet 3 of 7

t D1 4d

SUVVUY VULV UV

ARTRATATIEATRIAVATRTATATS

Dec. 1, 2015
L 1Y

U.S. Patent




U.S. Patent Dec. 1, 2015 Sheet 4 of 7 US D744,685 S

F1G.4




U.S. Patent Dec. 1, 2015 Sheet 5 of 7 US D744,685 S

F1G.5




U.S. Patent Dec. 1, 2015 Sheet 6 of 7 US D744,685 S

L - _j
D Rl
-
STTIIITIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I IIIIII oI I oI II oI I I oI I oI IIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINC
st ]
Y,

|

v
O
O
!

F1G.6




US D744,685 S

Sheet 7 of 7

Dec. 1, 2015

b abiand Juitin ™ s [ e | ) i
w5 vy w N WA w WP W oa A w5 [ e NS ~ 4 w . # N e w4 v w i N ~ ¥ o  F w o o o - wr " % N " w o o S N NS o N A N w F L w w5
A ] | % [ h r ] ¥ n [ f | i ] ¥ K m ] | | i L ¥ 1 X ® ] | | X ) H x ¥ [ [ | [} % [ ] ¥ * N
P AE% FILY FRY PN s FILY Y Y FIEY LY FLY FRY P oy FILY Y rFri PR PN PR FILY F o s Y PR FLS P Y FIRN Y Fon , N Al F FILY S Fu £ Y Y Y PN FIR Y FILS IS Y o
- o = o - - - = - = b -] . b = o - "= - = - = s o= = _— - - =} = =3 - = = = i =¥ e - =4 - = - - o - = = - k-
Lo RET L W S L W v S oy L) o L s L L w4 W LI Yo a] o4 Lo o L L] W 4 W L LI () # L v L4 O w S B L L W S L LW N LIS Yy A Yo L W A L LI
N i " r r . I} L) [ v K M y t [ b " X e " N 1 L r v F. L K " [ L 1 k L) L L] K n 1 ) L » " ¥ L [ L
"N T FRY Y PN LY F FERS PR F Y PN FY PN Fu “Bn FRY F PN Fu PR RN Fa Y S Y i fh O FILY Fy IR N Fs Fu Y FIRN IR Y Yy i
= =y = e, = e - ot s m 2 =i ot s = -t g rme - ot L — - - o s = S E =
L 1 o W 5 " r - ~ A L F w5 L wr S N~ Al o o T w F wr ~ L " o L R L v B L L 1 5 L s L) 1, N F L 1
i ] W ) W » " ’ x . ] W ] 1 » h ] | [ K K " ¥ » A o X ¥ m K ] a ] K * h [ ] ¥ ’ N o N ] " " x N
L FI LY P S PN Y F Y ;o s o FIRN P Y PN Y , Y AP Y Py AL N Fh FY FEN FEEY FEY Y F LS P . . F Y , By PR F o - r S F N s PN LY FIEN A o PR
- oy - F_ 4 == k-1 = = = 3 = = - - = - o E - % i == = = = o i o L - - = = L.} - - . - = 3 - b o == F_ 4 e = E 1 e = =} -
L a1 Fa L wF N L 4 i L L S L s L o “ ~ ~§r N s S L L wr L L ~ na 1 - S L S L ™ or WY L S o L F S L o L L) w 1o L L
’ | " N » i b L ' n ] n N ) i ] " n W n u a il ’ " F ] W n W n N ] L] H ] k n K n N » L [ Ul [ n
F T FIY S An FRN LY F S PR P F T An PN FRY FIRN 1 PN ' P P Y PN FRY F P PR s FIY FLS Y RN AU F R oy N e PN N FIS Y F RN Y FRN FY
= " o =" -T =4 > = rF o o iy " = o o T = 3 o s =y = - s o =" F " S = 4 . . ;- LT o 1 = . = = o =" T o =T - .y e -y
s wilr % L) L " noe oS "o A L i " h i T L v wps ~ F \ ~ ~F L " L W wr " S " r 5 - L L (N “ WA L w s W " wr L o L - L S " w
F | | U ] H » " » E i [ u . L] » 1 h i i [ § n u » L » L " n ¥ " ¥ ] K » N " (] [ n u ] i » L I [ l
N AE RN FIRY Y R Fh Fu FaY R PR S I Y PR Ly Fa AP Y P LY o . Y S P Y Y FY LN PR LY ’ oy e PR oy P Y N FI N Y Y oy # L Y P LN
e L - -4 - o - ——3 k= — — " - — 4 - - - —— T = E - 4 — - b o e ——1 b= k= —1 " b~ 4 — p- —_ e -1 e = —1 " - " - — = 4 ——= =" —— = - =" - 1
[ ] LY LA " [ ] LR [ w, [N ) [ L] L] n L ) LR (] L LY ¥ L L] L] [N - r L n L ] L L] L L] - r LA wH LI -] " LA w r L L) L n A LI LY | - LA | w -
[ | ] d N ] h [ ] [ [ N d | H ] [ - [ b N i | H X o 3 K 1] n i | H | ] [ | K ] ] E [ H » [} h [} ] ]
FY ey P LY P LY 'y i ER F EILN FY N FiY LY A FY e P S FIEY Y A w Y % Y LIRS Y AN FIES KR FIRY P sHn £ Yy Y AN FY Y Aw FY LY Y i FIRY N FY
xt g _~ E" 5 - = e - = r at o =t o _~ 4 - ) - -5 x -~ o - 4 - = = . - 4 - -1 = — -t = F g oy N = == — - - = b = - - ==
AL LA T T A " F LA Y A N o R “r i w 4 LI W b1 LN LI w L wF L e Y, s wr L ¢ WA -  F L] S L N v L 1y i WA L y L A wr oA
] K n v H L] ¥ H My h n h " [} _. o H | h L h N i “ ¥ L N h " h N ¥ ¥ [} " u h 1 h u A u ¥ ] W 1 My k
£y AFn F N F oy P Ea' F P LY Ea Y P LY Ea FI e Y FRt R ;N e Fe Fa £y LY PR ._....H\ 'y F3is AN .._..____ Yy . F Y P P C L9 P Fy e
= = 4 - = == = = = - — == — - = =4 - = — -4 ~ — " 3 = u-...,.; = == = - = = .- = 4 e
L B LI LI L P F L) W L LI LA L W 0 L) r- - r LI LA L L - L iy i LI i LY L] Ar LI L L L LW L .y L) [ o 1 .._....
[ | [ " ] L) " i h n 5 ] [ 1 ) M “ | ¥ " (] n ] ) ] " 1 ¥ n (] n n n ] " f ¥ 3 (] r W n ] w L] " h A
PR TR -y F -y I B L ;o - o 4y LS Ay o - o LS - .o 5 ™ EAY &L BN i B R Ny - A h, EALS FALS - 0w o= FH -~ o m o o, EARLS AL A F m Y ;- RS LS o b s om
= = s ik L Ik - 3 =, ) = = =k e E Y FL d EL = = —_ =k - E Y - - - = —_ =, . E - L - = = — = e, ik o = s = =, -
W A wirs ~ L Ly L L o L % o, L) L L] L L L % wh L w A L L L L L v LI 3 o L L LA ] L] " Wi o L -~ LS L LW L Yo L . LI - r LS L
L L] | ) ! W ] ¥ L] ] | a i ! N H )] [ [ ] | i T ! ¥ | E [ a A ! ] H ] 5 ] a | ! ) ! o .| ¥ *
’hy AR Fh £y P LI Lt L Pt LY EER L oy ) by A o Ty ’y PR L oy P by P i s LY PR Lt 1" P LARN R oy P LY P LY S AR i L LIS P AN Pl S
Ak = m A e E el e A s s yay e s A s EACE eI e e = el = mantaln A e el EAE s e ma e sl pa oy el oyl p e mial s Ea e eI Epa e sde ey e i e e A sl s palw el s Al m i e
¥ vy wr L w4 L W W D wF L wr N P v W v £ r LW v w0 w F P w L L W LW o s L a2 L O N eV, LW S (W4 L “ r L o 4 Y r A4 L S
A ] il % L) by ) L] ¥ b W il 3 i ] H i m | n | ) % I 1 ¥ [y ] n | ] L) 1 ¥ T W " | ] % L % ¥ L ]
P E™ F FELS PR % P LA - Fa rly PR A ™ S - % P LS LN P ron LN -~ N - o Y FIR P ol L FELN LY - LY. 9 Y R P A P Fom Y s LY Y Foy N ol Y
- o - Ty - =, e - - - s - = = = = ”!._ ms - - s Ery == xf = -t = - = ] E - s = - - = =4 s ET = = = Eor) s = = s
o 2 L o .  F W4 ¥ L o wr L L L O .o o el " o L “ F w A W4 LI w W LW L) W WS w4 -~ o S N L4 L W F w .o L o L T w n o
L ] n r it " i# h [ ¥ [ N L ) L o " K o n N ] L r .l d L [ n N " L] | h H K ] R k n W " " _t_ * ¥ :
N Y2 FRY FIRY N LN P FERS b, FARS F Y s S N F L RS £ F A Fu N RS I FRN I Y Y L FL = Y FRS PR N P FR LIS PN FIRN PN FS L
= = ar - - ==y - o - m r T ox e oy - -t = - ow - - o - o = - - >t o
g o L S w o " LA L) LI s L) Wi LI LT L L W b W N g LI u L L] o N LI S L P s R S L L L L) o L S 5 AN L .-
[] ! i f L * h ¥ L] ] n W ] 1 " h i [ K [ n L " 4 o % [ N [ n A .§ n ¥ h [ 1 '] [ N A L _t_ " » X A
LS Fres ES s IS Y Fu FIRY Y s o FIRY FS FRY £ Y , EIR Y Ak ARY Py R FRY F L Y Fh i FY Y Fh FIS PR Y . . Y - B, Y o RS ’h S P LN s PN LAY FN IS fh F o
b 8 - - e 4 = == - k4 . ] b - - == =, = - - -, S - = == = == F —_ - f - % = F-- = -, h- - - b 5 == -~ = F-_ == = —_ - b} ==
L L L S y ~ ¥ 1 L " a L " L s LW “r s L) R L W L L L “~ s o i g o A Vd o a4 L % or Y- & S T " L N L T L ] o LI 1o ar L
’ | L L ¥ L h % ¥ n W n N ] i ¥ L | W n [ ] i ’ L 4 L [ n W | | | | L h ] k n E n N ¥ L ¥ L v n
F B F S Y F F s S PR IS FY An F FRY N ™ RN e FIY . A F N FRY Fu S FEY SN FIY S Y FIRS Y Fu FS FEY LS FY s Y KIS Y Fu LIRS FRY LN FIY
- - F 9 Tl F L 3 o - — — - _— Fo E -} i ] - F - - - _— F o L _— s F ] - — e _— F o Tl _— - - L — - - F o - —_— = F L 3 . o — - _— F
L al L4 % N2 L PO nor oA " Ly w“ F w F “F " a " L v s ~ F L ~ i nF ~ i " L A L S L 5 o i ] b w A L S L 0 L ) v LI - L 7 " w5
i | 1 ] H » L » K b n N ] | ¥ | h W n W n N » L » % [ n W n u X K " N [ 1 i n [ ® i ¥ | I K i
FN B RN AN Y PR g i Fa Fa P FIN AN Y Y FIR Y £l Fa . FY P LY S Fu P S P fh Y FY LN PR FY Y IR PR £ P Y N FI FLN Y Y oy £ Y FY N
L -~ L K LI L Vo ™ S noF LN % F 0 LI o LI o al LJ aor A L L L L} LI L Ly e ATl L b ar LS wH L L wor LY L AN 2 T r LS L \or LB . or LN L
1 - n d » H h o ] | b N d 1 H R i | B N 1 | H X L 3 K 1] n 1 E | H r L | K ] N [} | H » L} h L} ] ]
FY il FIY Y FRY RS I'w | FRY F N Y FN AN R} I Y A Y LN FIY F N Ay Y LS Y y Y FAN FIY N FIRY P T £ y Y PN F AN I FY FIY Y LS FY Fu Y
- = = =8 = = - = = S —3 - = = = " = x, Ey =, - o o~ = - = - = — - _ - = e o - /= — - =4 o~ = = = -~ = = ==
LI L A U e N A i L n S LI 4 ST w Y F LI I A S ST W L ¥ A N F ar A \r Y A S LA RN A Y, " Ry F Yr N F oy W F “ s W LI I
4 K 0 ¥ K » [ ) K n ] b | (] » o ] i b W K (] ¢ » ) U L} b [ 5 [ * A [} h H b ! § [ E L K h i I [} "
[ P P Yy ‘" xN i % ;o y F L P 4y LY AR Jh __........ P LAY P Yy F F S LY oy P L% F Y .___-_.,_ Fhy F Rt Fly Pl LY ) PR Fy Y PR A LS 31 AN £y . F Y P Pl ........ L LIS P Yy L
h._l.l.. gt - L b i — b= - gt ] L \.__..-l.l.. g == L == - 4 -t = = E 4 - = 4 - b 4 - — = 3 E =4 4 - -3 == 4 4
w W L | L L [ L L] F L v P L] [ “ kS L L N - [ L PR | L L] - w W N s L LY [ L] [N w L u o o [ L | o L - 4 4 L F L [ L | o L w o - Lor - A [ L |
) % n ¥ n i M A L] ) [ W L u i i [ m ] [ h s ] n & N i 1 ) M i 1 I W [ | | ) " " | ¥ i [ | n ] ] W i ¥ t ] " [ o ) W L] " ] A
W LY P F Y Faa s Fhy Y RS s F LI 8 P Fat P Y LY FILS s o m [ FY Y PRt rhy r oW F Y F FS P P LS P Fl L ‘e - P Lt Fa Y o El FES 4y Ft x 4w P P F AR P PN F L ra PR LS sy - W 4y L F Y LA ru S
= -, e - ] = - =, A = -~ E - AL ay - = = i _ nx _ =K ==, AL = a_ = -~ L F At E — = a/— = _ k] -, X = — = _ =, -~ Tk ) ol a2 - = a_— = -~ ik . = = -~ =, aa
L L L ] L oA L L % F . ¥ L ] [ L] LIS Wl L LA LY s L W L L L L L LA L L L] L " Ly L L1 N4 L WA o Lo L " L L) L 4 04 L L L ] L] hor 1% T W L Lo w L L L L L L ) LI L w L
* » o ] ' L] ] A ' * w o L1 ' L | bl [} ' o L 'y L | '] ] a i W [} 1 n "] 3 a A ' ¥ * Fy L] u [ a | 'l * H L] I ] a | 'l " " o " » "
3 R LY Lt e PRt ;Y d fh A ] LY Pt b Pt L Ay Fh £y P oy Lt L Pt LY EERS rh LY Pl oy R r ] 19 ’y LI LR oy Pl Fohy P LY Pt LY P Lt M P LY SR LY Pt LY P LY FaY A h LY P LIS P FY Pl S
V. " amlafe pghrw sl gy sl = el n s e sl rlie'e sl o pn e sl s o 3w =3l = n amplis miaxe mll e gy =l e pak oy ml e s mar e x el e wm el e = ey m el mlre tpliy Eidre alale o E e sl gy el e el ml e wiali s wi e m il e m g mdaes gy mle ninlin wie nials il s el s pokkw sal's el = ialf e = Tl
LI W n L o, L R N S ot L - 4 s L L LI -y LI LS S - - LI A L B u LI LI u A LI . - LI L. W L LN LI u F LI L LI [ LI LS LI 2 e u d LIS L L ‘" L L' LI T L' %o u W " r L e LI
% if L | £ A ] i | ) % " | f | A ] i % ¥ by r L] K n W f 3 i ] L) K R | | | ) % I 1 ¥ " ] f | X L) 1 ¥ T W [ | ] % L % ¥ ] ]
. S ;o LS Y , IR LS FER S L LIRS LY o L - FI B AR L Ao R FIRN - - Ao LN A LS PN Y I ow , ey T P LS A LS P L FRL RS FLY PR - b & LS AR -~ ¥ 29 Y FLS Ao , P ;o FERS LY , o Fou FILE A LS A
b = £ s = == = = = o = = = T - e = - o T = = i = r = - = = »r r s m - - = = - » o= L == - = ] = s n £ » - - == = = == v == - == = = =
r L4 o L o LW . r w LI w L w y S L WS o 2, L N L w L4 o L) o s L L L % LI e A L) R L L] w F A L4 LIS y L) w s L L 4 O L) L L L 4 o F o S L] W W S o LI e L s F n o
r " . 1 M ’ W o ¥ r " ’ n l n i n W I " ’ n [ W K n X z Y W " | " 1 " N a u ¢ W . L) K " " " . ] n h L) i » n n it F n . n " u
. R Y FAS AR oy S Fo Y o+ n Y RS oy T FY PR EN S Y PR £ P F Ny EN N hn , AL PN Y FIS R Y Y P LY 4y LIRS SO Fs N 4 Y £y FY Y LN F . , N 4
e = - ] = o =y o = m == ey o = = = on - m = " on - o - - o - ouC = - = - o - - = - =
r W 1 Ly L] s 1 L Ly N W N ' k- A r " s v WA [ L L A r L a0 v T ke i 2 Wi L wr o  # o o L S " r v i w5 A o o " wr s Wa % s o
" i L ¥ ® i N A ¥ & " L ¥ A i -.. i f L r L ¥ L] ] m W a 1 " h ¥ [ K [ n L " 4 o % [ m [ n A £ n ¥ h [ T '] [ N A L ¥ " R L] A
. £ £ L o L ¢ e L Fon - LS FaY LIRS - om L oo FE e - o Fa s LS - Ll P L] " ru - £ ;o - e FILn - Y oo LY £ n Fa ! LY o L o m L - e S o o Ey % Pl o o L L - n . ;o L E LE" Ca L F IR
o =, F = ] . - K = Fo = — -~ F -t s o - P = - - F =3 F K - . b = - = ulnrulu -5 e - . - = 9 = F f— -5 . - = Y - =4 - = - i -5 b3 = _ - = F. 9 == L —_ s I ==
: W o’ v o s L w5 LI w4 v  f S " o L a1 Fs L i \ L 1S L L LA A L S LW o s L) alT L. W L L L L W L S o A L A L L. Wy o S o " L S L L) L ] wor L "o r L
N LI o L ! u | | n | N L} H L u r - ] ] M L} H L ' | °] R L] ) 1L " LY n "] | N n L F L} F R W L] N a N ' L} H L [ L] & m N N n » n '} L]
N Y Y RN F Y LS PN AN P FS LY AL LS Fou S P ¥ P S An Y PR F o PN F S Y N AR Y PR F o ™ IS N F Y s Y Y RS F PN Y S Y s Y FINY Y o FRS FE RS FI Ay IR 4N Y Fa FIRY FY S I
=, F == = = -y = 3 = k-9 = F 1 - = =x - =Y T b -3 == - = =x - -y o o = k- o - = - =X = 3 -l - o - == = f - 4 - = - =L - o - == = - = [ -3 = _— F-_ = - - f - 3 = = = - = -y =
- L e " r S L) A Wa N’ 2 1 g nr " r 1 r L 2 Wa g A Wa 1r LW o o 14 L e L 0 “r % r . 3 P g “ f L w i N F T L L w L L ] L - v % L e w g L S L s L i iy . L L - 7 L i
L N n ¥ R i | N x ] N LY » R ] ! ] n H N LY B [ 4 b ] %] a i N L b L ] "] [ N M ] i % ') n "] m N X ! n L | ] ] | R '} X o ¥ L I [ 4 "]
1 F F o' a L R ;L P F A A % A & L L 1 L F AL -._.ﬂ._.- e A & ] L. ;o Eal F F LS F Foa F o L -, L El Fl L9 - L f % - L Y Fa L s~ L F a F R F T F Y FoS L. \#c.. F a o,y P Y FaR e F s P F LY Fm ] o FaR F S
- v r L v Y r g L » " o P L v L S L el Fy o L N L v L w S L 4 L i N L s L) al B "y s L " N L L "y I " r 2 Va o i v F L “gr L w o L s L “ o g L o W L " L
" i R ) I ] B | f ] K h L h ] | | d » " h L )] | [ N d 3 L R | [ b n n | ) " L 3 ¥ 1] n f a H ] L X ¥ i u K | H » o h o i u
- Fw R Fo Y FRY FN RS ik Y o s Fu Y FRN Y i FI Y FRY FR ] LS N ERN N N S FAN AN R} i Y ™ FY ru FIY F AN Ay Y LS Y LY P FRAN FIY N FIRY Y T Y LR P RN Y ;N FI FY FIRN Y A P Fu FY
’ L L T4 L W “r .o w F I A ‘s W W LW R A " L) LI, LI oS o T o LI B 4 b1 CaE N AL w ¥ A N - o a s L Ly o L w4 s T ALY, " 'y s T I A W L) Wy W S
) W i J [ 5 N Ll X ) » s ] ¢ 3 X 0 L) ) » L ) K L ] M a ] " o W b w 5 ] ] " 3 U i b [ 5 [ ¥ N i W # b ! & [ £ L] K W o fh K "
. Y FY Yy FIRY Fy FIRY R Fou IS FY Fy Fy AN Fu AL FN LY Fy FIRY FIRY Fu P Y Y Fy b Fu FE PN Y Y Y FRY Fy FY FS PR oy Py FN L PR FY FN Y S, Fh_ AN (LY i Fy FIY
* w Ll o o A - 1 i S L " F N r L Ty a4 L4 L 1 L w A ] Ly o F W i L L  F il L A W i Ll N F L L. o 'y T r Ly 1 L ~Rr L o W Tr LTy Ll w A Ly S o W
L] ! L] ¥ n | H A it ] # | o u | | | (1! N # h o h n ] | i 1 ) H o ! W | | : | a L Y % ¥ 3 | | A L) Kk L) i ¥ 1 | ’ i ! ] L) L] ') h ]
. L % »oh by Lt S i FRLS A Fat LI Fa LA Fat "N RS FI LY Y ;o [ Y L FARt Yy s F Y P FS R P Y A 0w P __._i:-. £ Y Y L L s , L " FES Ay Fu Fy F o P o L Er-I% Fa P Fu Fu F F LS 'y P Ay i’ E e EL Y
L4 L L ] L L L LA L LR L] [ L] LI L L o Y " & L W o L A L L L w2 L] L L L LA Ll L4 L u o S L L "o LA L) L L w L o L] Y or R A ) LW L4 w L L L L L Yox LI L wr L
[ % ¥ % [ b [} il ¥ ) % o ] ¥ | | | [ % W ] ¥ L, [ A | i % ) h | ] E | il % ) % ) ] ] E ] n ' * o ] ¥ E ] | s [ » o % ¥ R
a._ A LY [t ey Pt 4y 4w L A, ] LY Pt oy Pt ’hy Al rh £y P L Lt LI Pt LY EER L LY P ,hy L o P 13 ’y LI L oy P oy P R Fa s LY P Lt 1" P LN LN "oy P LY P LY ES AR i L LS P AN PR g Ay
o RN A o kR ek kS AT AR KT K AT KTk e AR o TG ok Tk SRR A R A K Tk AT RIN h aTEC S ANk S N AR IR o T ok ok T T o ok MR R o TEE e ok Bk AT AT KOk Ao kT o e B o AR TR TRk T K AT ok Rk or i o R o Ak Tk O A TRE o T K T Rk oo A o TEL o R D i Tk RN o T K o
L L A LN 2 L LI L LA LA L L - LR o L LN -y LI - o Ly - [ I L L ) L L L L L L L I bl L LI | L LI | L L F s L LI 3 “u A LA L LI - 4 B A fr LI “m A LA 4 L L Ly LI % L LI 5 L L o LI Ly
% f L | ¥ ] ] i | ) % " % ) ® A ] | % ¥ % r L] ¥ n | a 1 f ] H B ® [ | | ) % ¥ 1 ¥ ® ] f | [ ) A ¥ T ] [ ¥ [ % [ % ¥ L] ]
w EIY FY Y Y Fu P LY FERY FaY LERM FY IR PR Fh P FEN FIRY FY FIAS I PR P Fh P Y Fa Y Fu P FY LY AP P P PR PR T FY FN P FRN FARY I FARN FLY .oy Fu Ao P LN £ F FERY P A o IR P Fu An F PR
b= - S s =i = = = =, ¥ = E = L >, o = o = = = i = r o = = = - r s m - - = = === »t o= L = = = ] = == n - = - = = - = = o == = == = = =
a L N o [ L LW Lo % LI ,..._ W L NS L ._._. ” 4 L S, L L Wi L w s v o L o L oS LI .o Al By oy R LS “ F L L L LA NS Lo LW L s LI W4 L o o o L w4 L o L w L oo L Lor w A L
¥ Y ’ 1 " r W A ; ’ " # x P “_J i n Ul " " ” % [ " W n X 1 y W : i n 2 " N a u ¥ X 2 n W " N L] " ] L I L} ¥ " N n L " L] ] n @ "
. I o,oh Y FAN £ ERY PR R Y FIs P S T DUV ¥ sl FIRY FIRY FN Y Y FERS L FILY F FY FN PN 2hn ,n AL RN L PN R F Y P LY 4N oy e FY Y FaS Fu £y P Y LN RN LAY 4
== = == s = s = - =T == = == =t = = = == o == =t = = = == o= = =] = == ox - =t = = = - == == e = = = = - ==
r L L L] L LA w4 L " - - L 5 L LA [ |.__.. ._....h. “E~ - L L LA [ . . . L Lo, L LA [ wps o a4 Lo L n * L LA A LI - LA [ LY P L L . - oa LR L LI [ L L Lo
L ! -’ L ¥ ® i N | .4 & » " ¥ t .___ l i n L » L » L3 ] n W | 1 » h g ‘ [ K K " L » L] o X [ N K | a .} n ¥ h [ T ¥ [ N A L ¥ " R L A
N o Y FILR L . P FILY FILY L.._q_.._ LY N FILY I ....._.,. - " I PN . PN N FILY F LY 4w Fu FIN . N ¥ Y A RS A Lo S A FLY o E W o R PN 4w LY P FALY - L L Ly AN . 4 LY £ AN LY P o E FILY Y LY P
o = — - ] = Ty o = Fo = = fr - e 1 o -, F = - - - - F Fa o - . = -, E - - =% o o == = == - = F o = o == Y = = = -, - -5 — == _ = F. 9 == -y 4 -5 2 =5
r v o y oA L W L) NS o WS W L) L o %S L LA o W Y F L VS L) L LI L L L L L LA o e P LI S L WS L L L LA L) L S o L L %S Bt L o L L L L N S LI ) . 5 A Lo - A L A L
» LI o L 4 ul | | L] '] » L. H L u ] - ] '] » n H LY '} L] o M L'l S I W L} H L} W L] | L] I r L} A .4 "] L] '] a | ' L8 H ] K " [ M | ' L} 1 L '} L]
. Y FY LAY Y FA iy LS P Y £ LY Y Y £ PR oy T PR Y + N Y Fa PR Fo P o S Y + N Y FEN Y PN e f e L I LS 4 £ R PR i Y S Y FS Y PN Y F % Y RN , P Y 4N £y £ A LY N ,y
L = F-o == -y e - b3 - _ == F oo = -y for = s = s . = Fo == = for F o = _ == Fo == _r e -y o - E == Fo - - - L = = E = Fo = = e F 3 b o s K - Fo = - - -y o = ko
L L LI -’ L LA % - LS r L'y % r - r wr L] L 3 bl 1 L r L4 LI 4 L] w S L] L o L L w LI - r o = S 1 L) N r N F L | " r [ - T "o L 2 1 r 4 " r b Jr- [ - r w S LA L - N [ “w r W L w " S
L N % ¥ | i n L A ! » W » N i K [ ] H » L h ] l | | A i » | b .- I n | | L b L} i L] '] n | N ¥ | u » L ] ] [ | N | H ¥ L i ] [+
W oo -y A N PN -y ¢ ;N AN LN -y o - .y PR L T LS oy AW g I o~ LY IS S LIRS Ay FIRS FLH LI - .y ._.-a. - LI ol IS -y LI P A P M F -,y . - 4y R A LN L AN ooy FY LN P L L ™ - 4 L F S
- v L o " o L » L ~ f P L S Lo S L a1 Py L " L . T L w L w4 L L 1 F 0 L L) sl L s L L v L ' L “F L S L - v F L “gr “ S L L ~ P “r " r v A v w L - L
] H [ 1 hn L] o a il N L h “ In L] | n [ n L h n In [ o u o & L [ n [ o n N a L ] n 1 ] Ly n T a L ] i R ] k u K n L " l h " hn n
- IR ;o £y Y IS PN S d L o ” £ I, Y S i PN LN PR FR Y - F FIRN I IS P FN AN FR ] IS LY ™ Y S P FN Ay ;o S Y Y PN FRN FINS N A FAY T F RS Y FEN N Y P FRY PN Y PN P s PN
E = o "4 k- — = = e = e = o —_ =L - g -~ = = e =T —_ L - = 3 ] L L = 3 —_e r..+ b | -~ "L = = = - oy = ] — =L == e - e .. o —_ "= by o, = = e =_ 3 e .o - =L - = =
. L] 24 wr A L N “r -~ L. L r L A L o “Fr - o L w o w / L -~ - “r w LN, " o o n - w shr ~ 4 o w i L L o Ly -~ r " " A L . L ~ - 1, " W LI A L L w s "o L " g Y L " A L -
i ' i J " H N " x ) ) i n M H X 0 L) H ] i W ¥ " (] ) a (] » ¢ W 0 w 5 ] [ » 3 Y v [ " 5 i " N i h # ] 1 b ] n L] K h i ] ¥ "
Y L L | £ ™ El | Fo £y a4 .-{l._...___ o L FAR £y F o ;o A FLN PN L ] ;Y F o o o o Y L™ .L__..__ ;£ r] 18 LA FLR LY - LY N -.....f FARN £,y F P Y P Y l_._.___ LS Pl -y £y £ = £y £ i - L L £ F oy £ =
=z = = k= e 1 -t o P = . I = = o =z = - =4 - k- e L L e = = Hjaf e = x = o = - 4 - _-_1|.H = e = L 3 Hr.}. 3 nr r - - = = __\iﬂ e = =t -
* wF N Ll L o L 0 i F n L " F L A L ~E F L4 L 1 F L W A ] Ly L i L L L ~nr L A W L L L A LI S T r 5 1 L ~Hr L LI W Tr Ly Ll w A L S LI WA
% ) L] ¥ n i n A Y % " .__ X n [ | [ i ) n h " L] n E ] n 1 ) " [ w ¥ u ] n ] R * " 1 ¥ 4 ] n n " h w i ¥ I ] r ] n % w » " L] n
L. L F) F Yy FaY ™ F PN AN __._... LI ¥ Fa &Ny PR 5oy F e AR Fi Y S Ay i Yy PR oy Y PN .t P £y P - Fa I P L s Pl LY ] LY P &y LY Fh £ on FaLE FIN F LTI P s ™ PN Fa o FALS LY P Ay ] PR PN P A
= - e - e =" 3 ! y = g - = - b == =" e -, = £ - = = b == = B gt i et e T ] E H-..P E L8 o b = L~ i = L = E == = et — e "8 K= Ay - L") E o et g b = =" T ' - == = k=g — E =)
L L L] » 5 oA L L L4 L L] [ L] LS L L L Y Fa L L L - L u L L AW 4 L L] L " LA L k1 T L w L o LA " LA L) L L LW ~ - LT - g Y or Wi o LA L4 L L - L Ly Y ox LIS 4L o4 LW 4 o
[ % ¥ ] i " [} il » () W Y ] ¥ i A | " % W ] ¥ L, ] | | ) % ) h | | [ | il % r w I * N [ | n ! * L # ¥ [ i | ! (i} ] Ly * X r
£ FIEY P A PR Y P S FaY FIEY AR r R P PR F Y 9,0 Y FIRS AR Y A n PR Fh FY £ Fa P Fh PN A FRN o FY i Y AN Fh Y A P F Y s P Y Y Y s A P Y s P LS g FaY Iy A N Ao FRY Y IR
et J gt [ g gt . [l [ ur )

U.S. Patent




	Claims
	Front Page
	Specification
	Drawings

