USO00D570188S

a2y United States Design Patent o) Patent No.: US D570,188 S

Luo 45) Date of Patent: «+ Jun. 3, 2008
(54) DIGITAL LOCK D545.666 S * 7/2007 Manton ........coeeenennnn..n. D8/331
D551,057 S * 92007 Min .oooovvviiiiiniiiiniinnn, D8/330

(76) Inventor: Xianhao I_Ju()j No. 10 Yile BlVd.j JlElYl D553,949 S * 10/2007 LU0 .evvvivriiiiiniiiinnnnnn, D8/338
Road. #401. Haizhu District, D554,196 S * 10/2007 LUO weovverveerorrerereee. D21/338

GUElInghOU (CN) D558,026 S * 12/2007 Luo .ovvviviiiiiiniiiiniinnns D&/338

* cited by examiner
(**) Term: 14 Years

Primary Examiner—Stella M. Reid

(21) Appl. No.: 29/277,845 Assistant Examiner—Shanda C. Hill
(74) Attorney, Agent, or Firm—Global IP Services; Tianhua
(22) Filed: Mar. 12, 2007 Gu
(51) LOC (B) CL ., 08-07 (57) CLAIM
(52) US.CL ., D8/330; D8/338
(58) Field of Classification Search ................. D8/301,  The ormamental design for a digital lock, as shown and

D8/302, 330, 331, 332, 341, 342, 343, 349;  described.
D21/338; 70/107, 129, 149, 189, 208, 211,

70/218, 224,277, 278.1, 282, 285, 472; 200/5 A; DESCRIPTION
292/32, 137, 169, 333 FIG. 1 is a perspective view of a digital lock showing my
See application file for complete search history. new design;
(56) References Cited FIG. 2 1s a front view thereof;

FIG. 3 1s a back view thereof;
FIG. 4 1s a left side view thereof;

U.S. PATENT DOCUMENTS

3,881,331 A * 5/1975 Tranberg et al. .............. 70/107 i} . . : : _
6,733,050 BL*  5/2004 YAO +rvovroveooeoeoreorrorsnn 202/160 TG-S 1s a right side view thereof;
D501,388 S *  2/2005 Carpintero ................... D&/301 FIG. 6 1s a top view thereof; and,

D502,859 S * 3/2005 Peng et al. ....cooe....... D8/331 . .

6,935,149 B1*  8/2005 Peng et al. .ovovvvereee.... 70/477  F1G. 7 1s a bottom view thereol.

D527,608 S * 9/2006 Antkowiak et al. ........ D8/302

D545,662 S % 7/2007 LU eeoveeeerereeeeeereerennn. D8/302 1 Claim, 5 Drawing Sheets

&%&%‘% \\\

Lo
3 \\\\*ﬁ%ﬂ

.

A



U.S. Patent Jun. 3, 2008 Sheet 1 of 5 US D570.188 S

'.:‘;".‘1*
AT

:'..:l*'.’ '.'* -l'*_ l':. :; :J "",:’F “

o,

I
. :'ﬁ%f%ii?

?.!::’:*F’
et
ol
L
cr A ¥
r "Jﬁif/:::_;;;::": :' s A : '

i

5
- S
L e

F__p.-’.i"
- i:ii}v;-fﬁ'-"-"- :

;T‘_"' e

e

;.f'.-.'.-'-".ﬁ"-'-"

-~ -I"::,.:;-:
LA
P

.

-
u
- .
- -
++++++

kj:;:;:;g:;: “@m X

)
'y gy, 3 3
X P ::::' -‘-":h
' 'l:".ll"-"u".'-.'-.'-.'-.'-. ............... " -: e
SR



U.S. Patent Jun. 3, 2008 Sheet 2 of 5 US D570.188 S

]
r
4
4
-
A
t
r
Y4
4
K

=" + + m = Y oy
A F T u h hE [
T A -"'-"'-"'-"'-"'-"-"‘-"‘-_. i L
-n"ll-lr-'l_.ln_. I_.-llllll
i""l'lil_.l | | | E R R E N EREDR | .LI_. n
1 arunm N N N R
o' “aa e a e e EE N EEEENE EEEENEEEER "
L " E B EEE EEEEEEEESN EEEEN EEEENEER -
- "N s EE N E EEEE EEEEEEEEEEEEEEEER
. 4 B M B EEE EEEENEEEENEEEEENEEEELEE EEEENNENEER
T AR E hEEN HEE A E EEEEEEEEENEHN " H B EEEEEER ]
B = % kB h I B N B N B EEEN ENENENENSSENELESNEESEEEEESENENESNENLEN
I~ - % B N " R EEE N H N M E EEE EELEEEEELEEEEEEEEENEEE RN
LY L " BB EEEE H EE EEEEEEEESNE EEEEEENEEENEER
40 4+ B kEELELAER A0 B kR LELLEL ELEEN ENEEEENEEENEN ERENEEENRTR
] + %" kN = mE N Rk RN K EB h B N EEE EEEEEEEEEEEEEENEERE
o T A %W Rk E 1 = " hE & EE L ELLEELELELEENEESEN EEEENEREENEN EEENEENENER
‘- LIE L] HE h E h EEEENEEEER L | = B N EEN
. RN Bk h kA LN NN EEEN LI | L ]
L
C— AN Bk kA EEEEEER = LI
E ) LR % R % R R % R R R R R E R B B Rk B R kAL EELEELEN NENNELENEEEEN
"] 4 % % W % R W R kR RE Rk h E kR E kR kL EELEENEEEENEEEEN
I =k B % % h Wk E kR EW B B B Bk E Bk kKL EEEELEE ELEEENENEEEEN
i IR R LEEEREERENE N A A AR R RN E NN EEREN
B e - d % B % % W% R R AW B % R % Bk Bk Rk kR kR E EE NN EELEEEN
& 4 4 % % A% k% h AR R WA "k h bk E kR EERLEEEELEEEENLEEEN
'] . r IR L EELE LR AL N " B B % Bk Bk kE kK kL L RN EENNLELEEEE
n I EEEE L EE LR A " R % B Rk kR kR kR E % Bk EELENELEN
4 I EEREEEL A EL AN AR A A A A A A A A A A A e ]
AN EEEELERLEER R RN N B R % B E E kR E E Bk kEE EE kR EELEEN
L T EEEEEE L A A e e "R % % R % % % kR E R E kR E kLR E R EEEEN ]
IR EEEEEEE R RN L B % R W % % % Bk E Bk kR E kR R EEE LN
TT tA Y%t t A h AR YA R YRRV R YYY R Y EY N RN RN BN N RN EEEEDR | |
4 R EEEEEEE LR R L L R R I A R e e A e e e e e e e e
I EEEEEE R EE R L A L A A L e L L A A A A A A A A A A e e e E ] ]
L] IR LA EEE L E R A L A L L A L A L R A A N A A A A A A A ]
- R EEEEEEE L R A R A R R L A R T R A e A e A e e e e e e e ]
R E L E S A E L N AR EE R LR N -k h kR R R R LU [ ]
1 LR A E R L L A R L A L A A L A L A R A A A A A A A A A e | ]
- R L E R E R R A R e R ] - IR -k h kR R R ER = = [ ]
e 1T T + 4 % % % % % % BT %R R %R AR AR E AR %Wk kEE % EEEERR ]
I T R ) I EE R R R EEERE R Y] AW W% W% %W WY RN NN NN MEE R ]
L] IR L A L A R L A L A L A L A A A L A L L = ]
. LI R I E R R R R R IR A R R A e e e L L L e e A e e e e [ ]
L r11TaTTT I EE R A AL A A L A L A A A A A L E E ]
LR - IR R R L T A L A L R R L R T ]
1 =+t T T 1T R T e =
[ ' IR LA L A EE E R E L R A .
IR EE N AL A E R EE L ] 1
] r T ¥ -+ + 4+ + kW %W koA ok kW% [ ]
. * T IR IR RE IR =
L | LI L AR EREEENELEELREELN B
- h T T+ W E T F + T
n r + L
v Tk b E T T R *
[ ] 1+ T h F kT h ok E koA
 rrrror Rt Tt b ohhh
[ ] + r v v on ach ok ok h ok oh .
T+ T T T Rt F thRE ]
k r + LRE N T N B T I R R 1
rrttrara sttt rrTt ‘
[ ] + b hoT oo kv b ok ok oh ok
ERE T N N N N "
[ ] 4 4 A+ v T+ o+
IR LY
[ 3  F hohoh T+ kT o+
I EERE R "
[ ] T + 4k h oW+ W+ O+ P T T T T T R T
4 F + + ok ok ok okt ok ERE N N T "
[ ] + + b kA A A AA -y e e + 4 4 %" B BB
. IR REEREERERELERE IEREREENRLE RS TN L1
k IEEEEEEERRE -+ + h h A% kRN NN Rk
. + vkt R+ A WA+ . e g ar oy A % % R % R N B N B R A o1 s oc s s s s "
[ ] L R O T O T T L. T + 4+ B % B B BH N N N N kv o o or s s s e
. + F + At T FF e e ey T b+ h h %W BN N NN N B K- o s o= s s L
[ 3 + v koo k- - + %" B W N
' + F + + v + o + n
[ ] cF + Fwh
' + F + A * 4+ +
[ ] LR L R
' LI E I N
[ 3 + 4 h ok ok Ao
+ F h h ok h 4
* + w4y rwawma_mmAT -
+ F bk kW 4+ - = 4 % FF PR FAY AT WRWT TA T 0 1T A
T LT LI N N R A A N A N N EE A L]
- 1
L] T e T R e e e
1‘ +r++++‘i‘i T2 R R R 1 1 T r 111111 o114+ ++I+++1+'I'+'I:T+ :1:1"*1“‘;‘““-‘-. e e
r 1 ' N I R R I R R I R .Y .
1_. T+ + 4w+ - LR} TT1T1TT N N N N N G I I R e T T T o T o e s e o e e e ) =
r + b 4+ - 1 LI N T EEE R E R E L e e e e e A N R e . ) ] .
1\ + * + h F T - - - R E L E E E E R E A A A A A A A A AL e, ] .
+ + b 4+ - LIS + 4+ + + h + h okt +h ok chochch R U hh % %A RS %W EEELEENEN
T F ok A ' ' -+ - I EEEE E R EE EE ] 4 % h % W k% kR R kNN
r + F + T T T R - LR IR E N E E E A EE R A L A E R L A e e
+ ®# x + + - L REwRRwRg L - A S L R T oo Tr T+ T kTt chchcEmcht hoA LI = k% % %W AR R EEEEN
T+ + + - T 1'"‘....--------------........ - T T T T + + # + + h h o h ok ohchh ok ch TR R AT W ES %% B M EELEEEN
~ *F T + T LR I L ' ] R L e e A A AL A LA T A A EE P N
+ + T T LI - = 7 T & e o - T rrrrr oror bt Rt bk ok h ok ok k% k%% Wk E k% EEE kR R EEEEER LI |
L T L - - T o ' R E R EEE L L e L L A A e A A A e N ]
r T i T+ + .1 IR IR E E E EE A EE L A A A e "k kR kB LNEN
LY r®rr- o« awx RmBETy BN YTER BB i aTAT T E N R B e T B T A R A R e A N A R E E EE LR E E R L A I L A N A A A A A A NN
rra A s ey ¢+ PR s R BN - BRER 7T o b %M om Bk ok B hEmEE AL LIl 1 7.1 717 7777 ®T1ToTT + v+ + 4 h ok F Aok k% %R h R % % W% R Bk EEE hEE k% EEEER ]
L} I e e . AR = = I A = e e A A E TS .S LN LR R W WYY W - = 4 4+ + 4+ % h h o h % % % % k% %R % kN E R EEELELELELEEN
L T B o JEIERE R NN = = AT N e = S R I I R R R A BBk kB Nk EE kEE k% EELEEEN
q' L T B, w BE AT "y . = LTI B SE oI T T T R
- P I (R
n -rr . a4 vy 4 EEEE Yy ERY T T T WM WM W W An L
LBERE ] 1 v 1 L B T I R e T T I e WM W W oW W W LI e T
o e oa r r L %" 4 w B 1 71T ATTT WM W W W L
L] .- B ] 1 e 4 4 ++ 4B 1 111171 rrrT * * WM M WM. L HEE kN ER
o e e 1 ' , ., "k dhr ATHR 1 rriTTTITTTOT Wom, W W oW oW on R NN
r v oan r L = A B4 T TTArTTTTT + n wom L L m,
N ] " B R WHRES «» + 4+ v+ 8 1 13 *r*=rT + o, ]
LI . . T m, A T R R T 0 , m
TTTT 1 - - 1T tTTTTTTTTTTT+H T || b B
s T - ME 4+ ++v 4Bk - 3+ LI R 1 L
r#*#1r a1 wrlhrF T3 RMEW A+ S+ Tt B 7 TTTTTTTTT O TTT [ N
+ rram s mMar v aBMEERE A e k1T TTTTTT T L X L] 3
" I T T e W IEIERNEIETE IR = . o N I T I e A LN n
rrrrrrrrrrrrrrr - LK L]
m * + + 4 r - v 4 W* = v v 1 2 - T T T wm - E R N
---- . 1 - r 2T T o -+ LRI non =k kR
T+ * [ WHR =~ 1 1 v 1 T | I} ++ T Tkt TTT AN (B | L LA
r + 1 on - L L. 1 TR 1 r T TrTToT + v T - b n . U e Y
T v T T - R I I L T N [ L n
N ] 1 N w T T T e e e e R A O L T T + v kT oror T bk kAN non -k kRN NN
LI IERE - T T T r AT b T+ T A W L "R EE N m,
I L] - . RN NN | i | WE R Rk kRN kN L1
LI K] - h . - - 1 LRI T L DL D L L B L L L T T LN WM Nk k kR kRN L ]
N - - + - I N N e | i | N kR kR E LR n
+ * + a I A 4 % % A % k% BT T RN LN WM N Rk kR kR R NN
----- - * iiiliillq-i---ll-q:i LB L L L L L DL LN, non WM Nk Nk EEEEEEE
+ v 4 on B 1 |.|-|.-|.-|.-||.-+-.q_.-| L AT T b T Ak oA |. LK WM N N N kKR kR NN
P A a4t o 1. 1 LTI LA N . A A A b L AL E N N ELLLELLESR
+ * 4 a 4 - [T | b N M EA A 1,:"1-. mr v h ok ok A A TR T N N L O L A | LN L W N N Nk E kR EEE
.. TEEEREES T IXENLEY S % AN
* + * [ Lol LU LN n I n IR E EEE EEE L L i | L WAL E NN kY EEEEER
- * + T i+ R - - [ | = B v R N N N N E L E E R E A e e e, | W W N N W W W N N R N kR kR EEEW
+ + v - LA I TR+ N L u..q:\' 111111 + 4 - I R E N E R E A E E A L A A A A Al e e N W A E NNk LEELEER
EIE JE K T o - LI TR NS NI N | R L L L L L T DL L R L L DL T L L L L L R L L L L L L L L N ML ML N LN N WM W W WM MmN
rF + o . Vo .. e B B B B R R R e e e T R T IR T EEEE EE EE EE L R A e e e e e e L | WO W W W W W W
- * T L] L T T R R BN E R R E R E e E R E E E E E E E E E L A A A A A A A A WM N MmN Nn
LIEE N LI e B A A N N R N E L E E E E L E e A E E E E L A E R L L A A A A A Dl ] WM W oW NN W
LI L B | lll|||l|l|l|IIl|l|l|!!!!!!!!!!w!!itittiiiiii-liliiiii!iilllllllllllllllllllll_. [ ] L LN LN
T+ 41 = R EEEEE RN EE R E E I E E e E A e A A A A A A A A e WM W W M WM omm
+ w1 on EW A 4T 11117177 TE T TTTTTTTT T LR EEEE L E R E R E L E L A L A R L A N A A A el Dl WM N MmN Nn
T e oo B+ T TrTarTrTaTTATTT T + r vt v or b vt +chochocholmchochoh ok ohohochE kA chE WA R AU AW k% bR R EELE N LELEEENN WM W W oW oW oW omon
T woa - - RN EE R E R E R R A E R A A A A A A A A N A A A A A A e N WM WM W W MW
LIE ' I EEEE N E E E E E A L L L A A R A A A A A A A A Al N L | WM M W M W W N
+ * 4+ a . M E LR E R A R R Rl A E e A e e e e e e e e e N LI W o n
Tt --'l.:'l.:.'l:'l.:-'l.:'l.:'l.: -_.'. oW N l,._
f . Fas
r + o - T T R ] - .‘I .'I .'I.'l.'l.'l.'
+ * + a - 1 s . =
T 4+ 4 . ]
+ ¥+ =
=
[
-
[ LY
-

" hh o+ o+ Ao
L N B B B B N

T oror 4 h ok WA
A - maEzwmwR: - - i iraTraTT + o+ 4 4
1 ' ' N T I I ]
r ¥+ T - ' - T R R B R LI Y
+ * v . Vo I N - ER
LIEE N r 1 E N T T T T I A LI L]
EE I (e e WA T T R e R R B Tt T B + R R
+ v T oa B W A W B R R TR T 1 LI
++‘I-+'r'| T LT AT ‘i‘i‘i‘i‘ﬁ‘i‘
-+ . 1
B - - |l-l|"‘lli‘l*'l"ll'l R L O L
- . 1+ % I AR EERL R
. . ' L e LK
-+ - - -+
- . *
.. s s 4 o wm LI +
+ n *
114 hEn TEANLTETETES RN L
+ + % + + + +

4
*

LN
]

o
*
4

*
|
*
4

*
"
+
-
+
4

e A e e eSS EEE NS
+
L]
+
4
1 4 4 4 4

L
*

-
-
"
-
* a
LI I K N R N
aa a aaa

4 4 4 4 d = 1
+
[

+ +
- ¥ T
L
owon
B
A on
[ B B |
rr T
A
oo
P

o

r
+ + + F & & 4 F FF=
a - a4 a4 . a

rrrrrrrrrrr

|Il|l ' l" !'!1"11-1.'1 - u kbR |
.+:1. T TLTIT Y Catet .-::-:.:.:.:.}._.‘:
+ r .

"

a
" EEEm
I IR REAE1N
" EEEEENEEN

'
v + .

N

7

e

ol

o

woa e

i

iy

- I:l*'lt" T 3

e
N -1\\"'.,._@

7

\3\&%& ,,,,,,

...........

.
111111111111111111

\\
\

AN

"

F

7

| | |
."".‘I.‘l‘: .ll LI I.I ]
L Y

s L Ly
R g

s R T

Fig. 2



. Patent un. 3, 2008 Sheet 3 of 5

A
-
g
"4

tray
u

B gy

II.IIIIII
IIIIII"IJ

w"n

Tl o A
L
LI O
+ +
+ o+ d4d
4 4
L]
44
a2
a a
a -

T wr
-
L]
Il
»
L
*
+
]

L}

[
e T TT

+

r
L
L
+
1

L
L)
+

r
r
L
r

+
+ 4
a
a
a

|':..I-:l " .l.l.l.l.l.l " 1 m
J ] I‘I L )

.‘-h— x - l-.-.'l.'l.'I.'l.'l. .'l.'l.'| - - -
v TEFAL IR L AT ELA T AR AR A A AR A AR R A AR LA

r
L
[
+
+
4
4

H EHE% 4 44+

[ ]
u
- - -

LA B AR R E A ALERLE R LR RSN

e T e TR R R T T T T e T

L I R N I A N B R N B
4 4+ %11 7711771 FTTYTTYTTTTTTTTIOYTT O
T 1 1T T =T T CFrT rTr rrTrrrr ¥ F+
b d o dFrr ot by
Ll TiT T T TrT

T T
4+ F A F v+ F - FFF

T T TTTTTTTTTTT

1T LA R LR L L LR

i T T T T .
- -

-1:5:: - \R%:{gu\

Y .'q:\h 4k o
."ui:'._ L N
‘:'h SIS A
e - a - . P - aa
= v = F + F F Tt F A F LI
L + + A+ 4+ LI ] I REEREERIER]
IR + -+ + F+ Akt A IR EREN
rr T b T kT * + LI I AIERERRER]
T T+ -k P E+ttochh o F LI LI
R N N e
LR R N R I R I N I I N I LK LT
T T T 4 T bt b+t bR+ AR+ []
Ta T aTr T - -k Tkttt ]
TAa T T TrTrrrr bt vk b A FAAF A .
-+ -+ + 4+ + 4+ =
'1'1"1"1'11"1"1'1"|"|"|"|"|'r'|"|"|"|"|"|'|"|"| -
TrrT a4+ -+ Tkttt oA =
rTr Tt rrd rr b+t bt E kA L
+ + LOE RN -
AT T o1 - T - *
Trrrorr b+t F A+ At A L
L e N N I *
- - R AR D S L L L I "
ATt T T -+
¥ T11TAT - T -+t F At oA L
. Trrrrr b+t kvt b b A oA L
b L e =
- T T 1 - T T
£y LRI T R T I el e i i St I i | .
:\. LRI ST T T -
rTTTTTTTT *
hi\ T T T = =k ko ke ok bkt oA =
N_+. Trrrrror b b At b A A L
. . e S N N N -
] r T rr T rr bt b b At E + A+ .
'] ' rrT T T =+ k= kb kT kAt kot F =
- . rrTTrTTr T rTr T At 4 TF + 4+ + A4 - L
L 1 R N T K | IR AR A L A AL A ]
ar T a1 117191 T rrrrr Tk kT b o+k LI BN IEEA R EE R R A R A R R R A A A e N
' . T T S T e i S et Liars LY - [y
I+ -.--.--.--.-+-.--.--.--.-++-.--.-++r+i-..+i+++++1l,;‘l_' l.lI
:r\ Trr T rr A b T At A+t ] .
- -+ + b+ + At [ ] = .
= " LR R R R N L L ,
-ll-".I BN ok h Ll L] .
- Lk - - 4+ =
L) rrrTTr T rrrrr kTt Ak Rd T .
b + 4 * -+ =
- - -
1." T R T TR T T T w v v v kb M ko w w b T A .
LR T +thr ht T AT T ] - ] .
.-‘. T, R L SR A I TE A A e L
- - r T r T T 1 1 T .
Ly =+ + - F + T +F T FT LI ]
" - LR I L IR A u" L - .
EREIE -+ - -+ -
L] - T+t h 1 bk kT n - .
- - T oA - L L
] - - T+ r Tt AT o+ + 4 v kAt o2 dr A -
o 41 rrrrrrrrrrrrr At T - LR ] S A
T o O P e .
L] A4 rTrTrT tFTrr Tt T TRt T A * LI T N A N
] - rr T bt rror Ttk chh okt L T R T e e .
- LR rT ht T 4 WL + I R EE R EER R
] - IR E R EE R R E A E E L E RN .
o ERE T r o+ LIRS I N N T L L L L
- -
Im .
- a
¥ .
- - r T - =
' )
n ERE I RN
A T "l..
n - .
¥ e [ I .
- - T + 1‘
X T T T rrr T .
n EREIE L] -+ - - ¥
|I +++-|-|-|-+ -r-r-r1-+++ .
' ] rTaT T r T - -
] T+ T 1T T T T T T+ o+ “
" LT T AT X PRt T L I‘.
I rTrTTT T T T R I
|I 'l++i'r+'| T T T T ET + ot -
' - LI T T AT T - -
|I LR PR T rr F e v -.,‘
N R "‘q
I T+t T
] EE I | -ﬂ
I T+ W+ n
] LI I -\
. e
A + 4 h 11T - r a1 "||I
o T“+t " FT T TTTITTAT
L | 4 ¥ o - - r v -"
- r+ A AT T rTrrrTrTTTT T LR ENE 1
1 O T N 1 LR T I N T )
. e e e e T e e e e T T T T ke e e e e e e, "ll,'
' I T I B R R I I I R ] - + =+ 4 b 4w + h
L] T+ A4+ T - TrTTrT 417 7T
. e 4+ Fr vk F 1 rrr o
+ 4 T h B4+ =T Tkt TR TATTT
- rrrmEm T TT T TTA T Ay -
i‘i\ + 4 41wt -TrToTFTTrrTTT A 1
- rTr + hh bt FT A TrTrTTATT T
LY -+ + + 4% T -TTrTTrirTTTTT
L] ++r+a Attt T TITTTTY
+ + + 4 %+ +
T Tt T T kT e e T T T 1
a - 14+
' r - -+ - .
- 'n AT T TR T 1
LN | LI T .
L] L] + % T .'I
S P a -
. " '
+ + 1T raT - rr T . 1 '
- - IR T T T T d T 1 .
I LK Td T T =T T4 K] '
" T o e T T v ¥ h‘
P e e .
m TrTAaT T T T
- . LN .
. + .
- "'|+|+..
] ety
+ LB
L L N R
= F 4+ b + 4t
e rr T m
1+ + F + + +
+ e+t o+
='m F F R+t
4+ m
-i"++-|-l'l._:-r++++++
-+ + + 4+
LI L
+ + b+ -

L] +
PN
L "‘

[

- -
R e

)

L]
+* LI

[ ]
L ]
-

- T +
++ + 4

-  +
kT TT T T+
' o

R R o il

=

3 \
" * - + b
Tr T TH + +t AN
5 T oroa rHdrT rrrraror -+ - * b
TT kT rrTtTrTrrrr bt bttt
. T rTr Tt T T T - + -+ + b A%
- - e e e ek kA kA A
% rrrTrr T rrT YT 1 EIE N
TTraTr Tr T T+ Ft F kA
" r1arkrrororr bkt =k k= kN F AN
rrTT T T d T 4 + 4+ Aok ok
-y LA I I I I LI -
W Frrrr T rTTr T rTT T + + + 4+ F A -
s r rrrrrrrrrr A bt b At A
W “atrrrrrrrrrr At =+ + = F + b W -
- rTrrTTrTr T A+ A A
LY rTrrrrrrrr ettt rdrd -+t -k hhh L
gy LT P R . N
" T+ F vt rrrrrrror b rorr b At F -+ -t kb kA -
IR N N N E L E R
Y cra Tt rrrrrrorrror b b orr b At -+ k- Akt hchchh A
RN R E E EEE N
LY AT T rTr T rTT T AT T At T T ok = ok k= ok bk h ok Ak
M T ST e T rE T T T T TT YT TTATTROEE
LY Aarrrrrr R b A E b b A - 4+ IETEEEERERRT
T TaAaT T =TT rTrrrerbr b E F bt F ok ch Ak ok chh k1 LI
Y + rrror b E ek bt A+ EE K - R LI
Forr b 4 + 4+ 4+ ++ + ++ 4 h+ b b hohd 14 1% m =
b B T O i P P T Y Pl " "
LY LN NN IR L] E ] '
L N N N N R L) =
Y rTr T TrTrrrrrorr bt At A A+ - Ak ] '
I N NI R
T S S i ) P - Py - .
b N N R E E EE EEE R L] M N kb Rk MM LR R R R RS 1
LY crr T TrTrorT T R Rt b bt Akt ok ko R R N N N R Nk kN kN NN RN NI EEEEERRRL ] ]
T F 4+ F F+ +thch oAt hh okt A kA A7 % % bk B %%k EE E EEEEENEEENEEN NN L |
N . LI + + 2+ ko % % B % % Wk A WA EILEENINENEILEINNEERER .
N L EE EEEE R L] " bk b kb E LKL L LN EELEELEEEEEN L "'h'.
. A A kA a e a . . Py -
h + F IR RN REENEEREREER L] ] L |
N Tr T At E F FE A+ + 4 - - IR LI DI ]
RN E E E R EE LY - [ ]
N R L L N LI LI ]
R N R R R e R R I R I N L) - [ ]
R R N N N N N e " -
b P o 4 F 4+ L I N N A N N N O T T L] = ]
N e T Rk Rt A+ bt Rkt A 4o T LY LY ]
I RN EE R L] = ] '
N N A N N N N N T ] LI E ]
CE N N | S F P kBt ch ok h ch ok Ak kb h ok h h LY = [ ] '
rrTrTrTTTTTTTTTTTTTTAY ] - - - - -
by I NN E R E R EE E R E L R e e ] %" AN & AE EELEENENNENNHN .
"I N E L EEE R 1 " Bk kN R LI EEINEEN
RN IR E L E R T % % k% %Wk k%W EEEEEEEELEEEEEEER .
|'| LI N N N I ] "k R %% BB E RN R EEEELEEINEER L
EO I D R + b A b+ ok h d - = [ |
L E e e I N N o R Tt T T e e e e ] L E 1
' + v+ + -+ + bt F+ ARt ko chch h = [ ]
|_I IR R EEE E EE ] LY LI
LRI I EEE L EE K] L] =
L . I e I I I LY L | 'h.
- A a4 T T O R T T Y i m =
l,l TH F A F A A F R At R A h R A ke h LY LI
r r + 4+ RN E I E E E EE EEE ] LI =
|.'_ LR L E R ] LY E ]
T+ + + 4+ BN EEREERER LI =
L ++ b+ ARtk IEEREEEREEER] LY LY
. T P T =
|'| + & IR EEEERERLER] [ [ [ Y [ ]
+ F A EREEEREEEREEEELE" LR =
|.' + o+ I EREREEEREEEREERERERLRE] LY E mnE L
+ & M EEREREEEREEEEEE L ER" L =
i + & I EEREEK 14 4 LY R ml L
(s e e . e -
-|_I LI IR L] LEE ] L LY . "m
+ LI L] ko = .
41 b L] L 4 - [ ',
1 - LI IR RER] = i
4 - LI - 4 4 n [ Y [ ] ',
' - - - wu
4 + 4 44 + 4 1 E R b
1 - LI -k - = l_. [
4 - L] 4 [ [ .
a LTI L] - EB R bk kEbEEERE umun -~
' wtat iy, b T " . u"u"s"a"n - [ ]
L ] L] - h N L] L] ] I_.I_. .
. LI LK -k - LY = ]
1] - - kW 4 - - ] I_.
i N ‘i‘ -ii-i.-i -l-l .l .‘l
- ] -k [ ] II_.I_.I. -
] L] + bk L] ] l_. .
T Ak LI LI L] LY ] ]
[ ] D - + 4 4 44 [ Y [ ] l_. -
4k EREREER L] L] ] LI
. aa . - - - Cars - - .
+ I ERELREAERN I H Bk kE kL EEN e e
] R EREEERELERELE L] N E N N R N NN E R R R RS .
' T Ak IR AR RN ] L L BN EEE NN
1] B EREEREEEREERLEN] % % % b Bk kB EEEEEEEEELEEEEEIEENR
. + 44 IEEERERE R L kR LR LI ]
. ek . e - =
' - %k LI L] LI I_. -‘l_.
L] LK LI L I_.
- 4 ok - R ] ]
[ ] K] LT  h N
- - - [ Y L L]
. . - - . m
- -+ - LY »
[ ] r 4 W R RN L
1 - - L]
] ' LT LI
1 - - LI |
. ' - - - = m -
- - - rd B % % B h k EE L EE LI ELEINENIEENIEEN
] LR EN] " % % h o7 4 k% k% %tk E bk hEEEEEEEE N NN EEEER
. 4 %W W T RN " bk % B % % Bk E KL% AL EEEELEEEI NN IE NI N NN
[} T AR W AR AN " % % u R N Rk bk E k kE k bk hEEEENELEELEEEEEEEEER
n +* ¥y . u"u"n [ ]
. - - . LI |
] LI LY LI
- - LY . LI |
] - LI . LI
- - - - - -
'] LI [ - mn
\ LY 1 LI |
] LT n LI
- LY . L |
] E R W 1 LI
. - Lty - - - - - -
] % % % % % k%% %W B kA RN Kk bk Ak kLN ELEENEENEEENEEEN
] N N N R N N N R Nk Nk kN kN kR N N N L E R LR
n - % B k% B B E R EE RN EENEEE IIIIIIIIIIII.'..
] LI |
... n L)
] 1 [ ]
r .
i" L]
_h' n [ ] [ ]
N .
'
", . "
'
hl [ ] .‘l
'
[ ] ]
'
[ ] ]
" -
[ ]
]
-
[ ]
]

T

bk

Fig. 3

S D570,188 S



US D570,188 S

T VoE o
- . - n =
- - .- ro- - - [ ] [ ]
- - ol
¥ - - e s n
LI D] . - ] ]
- . 0 B F P AW 4+ kA s r
- . . o
- - - u J n
- . ERILE DR I I I I e a
. s r =4 FF A AP AdTE ] ]
llllllllllll ' ' = s pp b f 4 F 40400 | ]
llllllllllll - - - -+ F F 4+ B 4+ 28 &8 B F S lll - li
- F s a P . . c rr F FF ¥ F + FF FAPR L | ]
. L T T T I I T L LR R R A I B i | ]
L T T O T T T L L N I IR I -
. 4+ 4+ - s - = FF LB A PSP A AL Ii
== F r+t - rF w
lllllllllllllllllll LI - 4
-, o
L
LR .
LI .
]

A A L L S LA o

mmmmmww,

:
ﬂ

. e -
e s et

R T e
L
] [ ]

L B B .'I-I.I-:
e

e e
e e

- -l'[‘lil.l-l.l. I.I.I.I.I-I.I.I.I.I-I.I.I Bk h BN LK BEE AR

Q“.

‘i““‘iﬁw*iﬂﬁ‘iﬂ " e
T e e e T T

Jun. 3, 2008

- = r F + ® P F R
F4+ 4 F A3 1A
L I R N |

(A .
R -
%\ L \ ? &
A o \\V P
G .
ORI L _\\m.wﬁﬂf

\\ \\\ \M \\ ............

Fig. 4

ISR

U.S. Patent



U.S. Patent

L I
T T 1 1

L
4

r

-
r
r
+
L
11
a a

]
]
]
’
+
L]

.'i'.,..

Hn
-
L B

"k F T o

L
1 1

*
+
L]
T

L

*

L}
L

+ & T o
L L]

B %+ F T o

* & o
4
a

-

L4
+

*
-
i
M

- F T
LN
| I R A
LT SR
[ L L L L A |
% % -k #o1o
% 4+ T
LI ST
LI
LIEE

-
*

EEEXEERELLEN

O ey
L DI D
. \\* L] LI -!‘I-‘t Y
\\ . :
- ll.l....llllili
e "
LY
n - u
L + + ¥ +

-

o A,

LY Y WY

o
r

bk
- ] L Y L -
TR WA - Y+ - T T
- TR 4 % % % I E EERERE R EEEER A A EEER = % WT 17 1 1 T w T AT T
LI ] LI T DAL N N B B DAL DN DO DAL DAL RO IO B NN L B N NEE DO DO DAL O B Db DO DN DN DL DO DO B BOC AL B IR DN DN DOE DA DAL BOL IO BEE RO BEE BEE B NEE BEE DR BN BB ]
N AN LA L L EE EEEEE R E R E N E R EE T EEEEEE E E E E R E R E E  E R E E R E I T EE R N
I Y I EEEEEEEEEEE L EE E E E R E EE E R E E E E R E E E E T E R E E E EE E EE E E E E E E N E R
L I I E N E EEREEELEEEEREEEEEEEEE A N R E R E N EEEEE XTI
] - - 4 4 4 4 ¥ 4 4 A E % 4ok hd ok EEeh d d h N R R dwd h o d kA EEeh o d d hh AR
L I | LI R R LN LR EENEEEREREELEREELRERENEENEEEREENRNENEEEENEEEE RN RSN N
] - I EEEEEEEREEEEEEEEEEEEERE R I EEEEEREEEEEERLREEEREEE R
T 4 4 L B | LB DR N I B B B B B B B B B B B B tBE DR R NE L L . B O BE B B B B B B B B B O B B |
] - LI DA R RO I B B N I ) - 4 4 4 EE ko4 LI I N N I R N DO DA DA N N B A L DN I DL DR D DAL B B I B
LI IEEEEEEEEEER] L I EEEEE R L T T A N N
] - I EEEEEEEER I EEEEERER] I EEEEEEEEEEE E E EEE E EEEE E E T N
L] = h o h ko A h h L N I B N B ] 4+ 4 4 4 4 4 4 Ak d d E o h o h R d d h hhhh 4+ R F o+
| | L5 L4444 e 4 44 4 &4 4 0B L 4 A ALY LY d R
A A AR AR EE L EE R EEEE EE EE EE E E R E EEEE R I EEEEE LA EEEEEEEEE E EEEEEEEERE R
I B EL LR LN EEEEEE LR RN LR L B O DL DR DR U O O L P DR BN DL DR D DL O O O OR UN OR BN BN O |
H R k% % % % % 4Rl d d h o h h R o h 4 4 4 4 4 4 4 EEd d d h o h o h kR d d h o h o h ok
[ ] LI B DR DL L I N B B B B B N B B B B B B (AR LI IR IR DR DR DR DR DR UL UL U0 BN R B B B U B B BN B IR BB B B |
[ ] I EEE R EEEEEEEE R E EE R ] IEEEEEEEEEEEEEEE E E A EEE E T
] IR EEEEEEEEE E R EEEEE E E E E ] I EEEEEEEEEEEE E R R EE R EE E E E e E .
LI I I B DAL DA I DR DK B I B BOE B IR DK B BN B BN 1 4 4 4 & 4 4 4 4 Eh o d h o d d o dhh R Wt o ohh A Ao
] - L I I B NEE B IO B AL O R BEE NEE B DA DA BC BB I LI I N TN I BN RO DA DA N N B O L DN I DAL DR DA T B R N I R B
LI I I I LI B I & I EEEEEEREEREEEEEREREE R ]
] LI N DL B DA DAL B N I IO DL DN BN RN DR DR I B BN B LI I N BB R I B DR DA B N I A L DN DN DAL O R TR N B I B BRI
n L B B BN BN BN B B N N N R B IR B IR B B N R L] L B B N N NN N B BE B B BN N N N NN B I BN BN ]
] I EEREEEEE I EEEE A EEEE E E R E R R E E R E E E E TR E E e e EE E E E R
k| EIE I IR A R IR R RN EEE RN NN
] 4 4 4 4+ 4+ F -+ FFFF A oh A EEeh o d d FohEd A EE o d d F d o h h kR FEd d dh o d A EE
+ ++ + + t i B RE DD R N IR IR AR B B B B U B B B B DR B B B B A B B B BN O B B B B I B B |
+ =+ ¥ + + ¥ + + + % + 4+ A oW oh A A A A Y v A FEEod F Ao h A Edwd h o h kA EEh o A
L N N T E N EE R A EEE R EE E R E E E E E E E R R e E E e E
I E R E E E E R E E R E E E E R R
T T T T - T 1 v ¥ F v rrworr r ¥ ¥ o v += 4 b 4 F F+ b o Ak EEwd F oA F A
- m oA . I N B B I N NE N N N N I )
R e
' oaom oo
'
- = - - -

S R
T \\:&&%&ﬁ&&i
R

R
IR

Jun. 3, 2008

W

"h"'h'---.q

* + + + + =+ &
g =+ o+ s a4 o

T T w e
- = [
- 11 T w s
= = a -
[ oo o h e
[ = = 3 on

L]
LI

L
|

LI D N B B |
+ & & & &
& F F o
o m E EE R

1 4 4 4

LI |

4 4 =

I NN NN RN N R NN EEEERE RN NN NN

NN -
4 =+ &% += 4+ + + + + + 4 4 4 4

.

-+
1

-
1

"

v
h"IIIH":":"-.""-"-"I|-"I|-";"';";.";.' sEeeEE R EEEE E REE REE s Ry s AR R R R EEREE R R R LR R E YT T

- % % B N

Sheet 5 of 5

1 44 41 4
'
'
a

4 4
[

4
'

a4 4 4
.

"
+ .

* L] -
LT L L]

4
'

L]
L
-
L

[
[ ]

4
'

4
'
4

F F FF PSP
- & =k ko kS o+
4 4
-

4
'

4
'

o F ok o4
"

4
+
+

) -
- 4 4+ 4 4 4 LR
L] -

a
4

+
*

L L] (L B N IR B B |
L R

[ 1w ke oh o4
LI I K

1 [ o B |

4
+
L

. - =
' [
LI =

- 4+ b &

4
L]
+
[ ]

& & & F & F o F F F
[ *
[}

4
+
*

-+ 4 %

4

[

4

LI s
T L LK
L

LI ]

4

+ 4 4 4
L
o &

- o A

o R F

e

L L L EE R

T R Ty Ry gy
LI I ] LN L N |

L =
L]

LI N NN

+* r T w
L |
]

K:\:;{\"ﬁ
L N B - m .
| T | [N | hk
]
L | TR T %N
- - L I K BEE K BEE TN
* += + + + + + + + + *F

= % =W %" %" B % % " U E
& &% & % A MR

’ e e i
A A

A A
LI

L LY
L N R N NN NN RN

I I R N N I | Ll - n
"

" T T WMo T T T

N Rk Rk N

"‘h.- r--|--1-| 11 -
I T e

- W™ & = BN

o F N
*
oL FH

= LN N
- - oo LI
oo [T R R R T | LI T R R N I N I
om0 LI T T R I A N A R B
I R N I S T P T
EE L N o R I T T T e T T D N e
LI L LI L LIL L UL N LN B
R I "W W e kR R E R
4%k T kY
LI
- L]

L A A i e W W o oo oo e T

n
- T T o>

+ 4

B - B kB E %" B EY S, ERWw oY R h oA E o F

Ll T T T T T T T T T T T T

T + T
+ 4 44

T - - 1
T T T T TTTTE™
+ 4+ 4 4 44+ R4 ddd LI

r

Y

e . it

LR
T T T TT®E T

r T T

LB N N

T
L]
]

+ -

- -
L LI

*
L -

LT T BT ]

L]
L]

+
-

US D570,188 S




	Claims
	Front Page
	Specification
	Drawings

