USO00D6511028

US D651,102 S
«% Dec.27,2011

(12) United States Design Patent (10) Patent No.

45) Date of Patent

Schwenke

References Cited

(56)

(54) MEASURING INSTRUMENT FOR METAL

U.S. PATENT DOCUMENTS

D512,656 S * 12/2005 Yeung .........cccovvvvnvveneenn. D10/47

DETECTION IN CONCRETE

2/2007 Vallonetal. ................... D10/47

D536,270 S %
* cited by examiner

Mario Schwenke, Gotha (DE)

Inventor

(75)

, Chur (CH)

Wruerth International AG

Assignee

(73)

(74) Attorney, Agent, or Firm — Andrew Willord

Primary Examiner — Antoine D Davis
(57)

14 Years

(**) Term

trument for metal

1ns
bed

ng,

CLAIM

for a measur
as shown and desc

DESCRIPTION

1211

fe

The ornamental des

,020

29/366

(21) Appl. No

1

2

1n concre

detection

. 28, 2010

Jul

led:
(51) LOC (9) CL
(52) U.S.Cl

(58) F

1

(22) F

10-04
D10/47
D10/46

329
244

3

1011

1invent

mvent
f the

om above of the 1

T
T

1011

below of the

OoIm

3

1011

1CWS O

1CW

IVC V

{
{
3 and 4 are left and

1S a perspec

1
2

G
G

-
b
-

1CW

IVC V

1S a perspec

b
-

1nvent

side v

right

GS

3

d

-
—
-

R
R
R
a

3

ield of Classification Search

—
-

233,

3

202, 326—
243

324/67,

324/2077.2, 226, 345, 242,
324/225, 228, 252, 248, 301

3

D10/47,°70

nd,
FIGS

253,
933

3

2

invention.

f the

1ICWS O

3

3

340/368
702/38; 172/3771, 438

file for complete search history.

3

5 and 6 are top and bottom v

Sheets

ing

im, 2 Drawi

1 Cla

1cation

See appl

Wl i 0 U U O b b dr bk b oo Ok O b e BF § a2
b dp b b b S § dr b oap e k& A
a d b d b b b b droa Jp ot de a b b J
b dr Jp Jr de de dr o b a ok k& ah

W T T T T T e e e
o, dr e e e e e
N

N

i e e e e e i e

o &
o
e a a el e
e e e ek e R e ke
dp eyl M ki m kA k

A N

i

Fy

i
a dr
Ll

i
o x
.
"

ir
ir
ir

ir
*
ir

e
'
FY

X
:4-4-4-4-4-
ks

Ea )
¥
)

; a#unuku...” H...”
v

Calal sl o)
<
e i i i i i i
A e S

ir
*
ir

x
)

AR AR R K
x

F)

iy iy dp eyl e
e

X K
ks

W i i i e i i

B iy ip e dp e e dp e e dr i i iy

r iy e dr e dr e e e e e

T
s s )
U e )
o i

Fy

»

Eals
s
ir
Ll
ey
e o )
Eals
A

r & & r A o r A "
e

e e

de i e e e e e e e b e e e

S N g el e

N e et el

F

N

N

F

A e e N e el e el o i

¥
[
4
i
i
i
i

bt o
X
i
i

X
X
X
X
*
X
X
X
X
X
i
i
¥
¥
i
Pt
P
i
Fal

i

....”.._.H.._.H.._.“.4H....H...H...H...”...”...H...H...H...H...H...H...H...
e

Jr b dr e e e dr e e el ek
i dr el dp dr e el i el i a0

dp e ey e iy i e
o N N
T oo
._...4

x
EEa
¥
i
i

X X ¥
B
x

X X ¥
B
x iy

X X ¥
)
Xy

L)
L)
EaN )

X X ¥
M)
EaE

»

x
X &y

ir
ir
ir
ir
ir

[
¥

i
&
ir

EE
X X X KK X KK
N

»

*

x
ot NN )
Eal )
L SN )
Ll )

XN R KX KK XK ¥
x

X X
F

4...._..”.4H..H#H&H;H..H;H..H#H&H;”#”&r
d e e e e

e
s sl sl a3 ol ol

d i i i e i i
e
L) *H##&H#H&H;”}.”#H*H..H&H
PR M N A M M
LN NN M RN
...&#...&.q...&&...&.q...

L)

X X ¥
x

, ._..H.._.H.4H.._.“.4H...”._..”.._.H.q”...”.qu...u...”.qu.-_“...”.qu......... ",
i M R e A DM B AL NN

'y

*
ir

XX X ¥
L)
X
Fy

X %
Ll ol o )

X
¥

ir

F)

i ._.._.q.._.H._ﬁ....”._q”..q..q
O AL AL MM )

L o e )

.._..4”._..”.4H.4”.__.H.4H.4”._..”.4H&H#H&H;H..H&H...H...H&H...H...”& i
L E ok aE aE a3 3 kL b kAl )
Wy Al ey dr eyl
Sl de kAR kR & R A & de ko dp i e de b de ek d ek
b R A R R A A e e o e e i dr dr e e i b i e i
e e e g e
d A AR &Rk A & & & & e ke e dr d de e e dp e e d ki
AR Rk R & e de dr dr i e dr ke
dp b e ey sy i e dp i iy e ey e
Bt e MM M NN M N

ir

X X
x
X F K
i
X F X
x

D e S g i My

T T T Y,

N A S S S S T

T
L A A S A M A A v
L e iy

E S S S S s el s )

ir

e e s sl al al

e e e

LN l.”}.”l.“..”l.”l.“l.”l.”l.“l.”l.”l.“l.”l.”'”}.”l.”l.“l.”l.”l.“l.”l.”l.“l.”l.”}.“l.”l.”
e e e
L e N e
a3 3 E E a aE aE R 2 el al al
WA Al i el ey dp e el AR
L e e N A N
Al AR e g e e ki e ki b kR
L S e M i iy

T A e
e S s e
R A g

.__..4”._..“.4H.4”.__.H.4H.4”._..H.4H.4”._..“.4H.4”.__.”.4H.4”._..”nn.qu...“.qn.q”...uan.q”...uan...”...;

L E E B aE aE 0 3 20 E 3 a0 sl Bl aE aC 30 3 2l 30 3 aE o)

L e
R R

e E  E a E a el e  r a aE E aE aE aE a

e S el e al a

H ” “l.”l.”l.“l.”l.”l.“l.”l.”l.“l.”l.“'“l.Hl.”l.“l.”l.”l.“l.”l.”l.“l.”l.”l.“l.”l.”
" L 3 3 E Bl E M 3k al C aE 3 aE 0l aE al b ol 2l
Ay Al e e a A
e

e e e sl

R e
arr T

e N S

»

L)

&
*
[

ar

=

i
L)

L)

T

*

»
P

P N

RN )

LR
aaa

*

&

)

»
)
L
L
e
e

&
&

Ll
Ll
Ll
Ll
Ll

*
*
&
&
*

l._#

»

[)
&
&
*

L)

e
)
L

[
o

L)
Fy

&
»

L)

¥
MM N
RN NN RN N e
EM)
N N R
RN N N RN N NN )
L)

)
%
:4-:1- »
M
NN
L
Fataty
NN
L
Fataty

R MM
L )

*
&

L)
L)

»

| ]
y
»
[
»
»
»
»
»
»
»
»

LAl 3l 2 al
RN N

o Ll
*

»

Ll a0

[
[

Ll e

[
[

L S S N )

- -
Ll el sl

+

[3
[3

[
)
R R A L

o
e

»
L)
»

NN R NN RN N NN M NN

L)
L)

ERUN)

L)

»

L)
Ca )

ERUN)

.__._4.4”4”
Ll
wa et

Ll
Ll bl
Ll bl ol )
Ll

E )
EA)
e
e
s

LR el B
Fy

4-:4
ARE R R R R
»
)

4”._..

ol )
Y
* *

Y

*

L E 3 3 E Sl 2 E U B 30 C 0 3 a0 0 3 3E aE 0 aE sl al o
AT A AR

&
[

[
[
[
[

B N M M N MM MM NNy
e e e T
_...4

»

*

E)

4.4._..H.4H4”.__.H.4H.___“._..H.4”4”...H._q”.q”...”.q”.q”...u.q”.q”...”a”.q}
L L 3 M 3 E 0 B 3 aE al l a2 )
L E E N a0 aE 0 3 30 aE k2l bl af 2l al )
Ll s el el
ol el al ik aEaf al al ol
L C E 0 a0 a0 nl 3 aE 0 2 E aE 000 2l al C 3 2 )
L O e e sl sl sl el
Ll A e e ol el
L0 el S aE 3 3 aE k2l al al ol
L e sl sl el
L Bl Sl E E aE aE il aE al al al o )
Ll L 3 20 aE E E Bl al 3l 3 2l 0 a2
L e el il a s al al
Ll et
L el 3 aC 3 3l 0k 2 aE 2l
H H H AR A A A AR
Ll o) ¥
Ll

L)
L)

P e MM M M R B MM
M)
L)
e

[
[
"+
[
[

ARR RN
RN M)

&
&

*

L
L
NN

»

LN NN )
1)

)
»
)
-
2

L)

L)

L el S Sl sl k)
N N
._..._._.__.

F?
s
E R M
L
)
EN N
s

L] .4”...“.4H4”...H.4H4”...H4H4H...”...
Ll 3 3 3 aC E 2l al
Ll sl sl al el
Lol el
e e L e A
Ll
Ll
Ll RO

Ll a3l st -
a e ata a att,
. ot ” H ” M
atat H__q”...”.q”.f... " Pl
A e ” H ” N
Y
A

Ll

E)

)

»
&
A
+
L
»
»

TataTy

L)
F?
»

*
)
*
*

-.”.4”.4
L)
Ll
L et )
Tt ety

F?
L)
e

E)
F?

L)
E NN )
RN
)

»

e
RN RN NN )

N
L
L

L)
RN NN NN )

EN N
L)

»

PN
L R A AL

*

[}
*
&
L3

[
&
»

Ll sl
Ll
Ll
8 & & & &k &
-
A
e A

)
L
ENN
»

AN
RN M)

L)
»
»
»
»
»
»
»

" .4.__.4”..”4”4”...”4”
Ll s )

L)

Ll al sl
LAl )
A

Ll ol *at 4”._.”4”4”
AR AR AR
Ll st ol

L)
N N N M)
LR N )

r b b b ok W M N
L I T T I

R R I TR R T T U
" e
AR A R R e e e e e e e i
WA AR A e de d dr e e e S ke e bk d kR kR

- L e i  al l al

L N s )

WA R R e e e e e e e e e e

e N e N

»

»
L

»

*

o s

e
L I o e
Wk kR Ak b e e b d e i b dr ke kA g kR

W e e e e e e e

e a E aE E a al a  a)

LR e e N NN S e e )

L S Sl 3l 3

L e N e
e il aE a aE l aE aa

L N N TN S S

F

o sl k)

W R A e e e e e e e e

.__..-_”.__.“.4Haua.“.qnaua.“a”a”..“a”a”...”n
LaCE E 30 a0 aE 0 3 a0 20 k2l al
L
T T T i

X e R R
ol

T T T T
i

L)

Ea o k)
Ea )
LA MMM M AL

L e sl ) .4...”.__..4.4.__..4.4._..._._

Ll el s a0

Ll a0

ir

+
»

E)
s

»

*

»

L)

L
F?
»

ir

k. a
. &

*
*

ERNE N )
» »

*

)
3

&

L)

)

»
»
&
»
¥
&
L

Ll

&
[}

Ll
Ll
Fy

L3
*

[3

*

Ll
Ll
Ll

-

F
L
4

»
»

&
»

*

»
»
»

-

Ll el )
A

»
»
»

Ll
AL LM L N

&

AR

A A A A A AL LA

L)

*

E)

*

L)
L)

»

L)

»

L)
L)

»

*

*

»

*
&
L ]

L)

)
3

»

&

L)

»

L)

*

F

»
»
»

&
*
-
[

E
L

)
F?

E)
s

*

L)

*

)

»

k)

L)
L)

L)

»
»
»

)

»
»
&

P NN )
RN X
L)

*

L
L

*

&
»

PN

N L) ERME N NN )
e

e
L)
»
e

RN )

Ll
wate

o

atataty

Y
Eal

"+
L

Y
Ll

Ll

)

&

L
"+

*

L)

&
[}

L)

Y
Eal

*
EaC
*

"+
L

*
*

Y
Ll

Ll
L
A

Eal
*

)

L)

Ll
Ll
Ll

L)

Y
L)
*

Y
*
Ll
*

E
L
X
E
L
L
E

*
*
*
*

Eal
L)

»
»

*
*
*
*
L3

Ll

ERENENE N )
» »

L
e

ERN)

RN )

»
»

L)

*

E)

»
»
»
»

ik

RN

*

L)

*

)

»

L)

»

L)
L)

&
»

*

»
»

Ll

[
[

»

L)

*

»
»

»
»

[3
*

L)

)

*

[3
&

.__..4.___H.4H M tata ey
AL LN

R R N N N NN N )
s

L)
N M)
R M)
o N )
RN
E )

e

NN
L)
L)
RN )

»

ER )
E)
s
e
E)

»
»
»
»
»

*
*
*

.4._...4.4 ._..H.q”.-”.......q...
P B A A MM AL

L el al ok a al a2

Ll sl el .-”4”...“4”4”...” H.qu._.._-_._._
L E aE al ke 3l 0l

a e N T a a
Ll ”

P A N

AR
sl sl nral ot sl al

L aC al o _-_”... * .4H4”...H_4””

L el )
Pl Y JH.qu....q.q.__..q.q

NN N )

s
F
»
)
)
)

L
* Ll
Pt A AL

e
RN NN

4*: »
»
2
3
»
2

LI
»

*

*

A LA M LA

LAl
Tt Ll sl sl al sl )

Tt

&

E sl el sl kol

- EE a3l i)

L
W e e ke R A R
L
ad L e kR

E e
e sl sl )

el el a2
E o al 3 3 3 2l al al ol

Ealal al ke
ol aEaE al al ol
T T

ERER etk 3 a2l L >
) - o b
_-.H.___H...“....qtb tn...._,.t“t.qtb tH...H...H...H...“...H...H...H...H...H
o e el e e el A AR
L k)
L A S ek kil al sl ol
R R e s sl
el el )

L]
r

Xy
X
XX Xk x
X Ay

N L

I T ot

Fat o
A L I s ur
ol
r

[
X

rEx
Ea

LA s REN L ol o ol
N u i a a

X

‘u

..
.
¥
"EE

F

o
Ea )
X x

X

1
v

¥
)
x

T Ny

NN KK oy

¥

X
L S )

Wty

L,

F
r
r
L
*b
L]

L]
L
L]
r
[
r
e
.

& b & N oMo
b b oE S Mo
r b &
o b & & & N
o b bk or
E I
dr b b ko h oNrohror
b b ok ok

r
F
r

L
r
L

r

Frrrrrr
r

r

L

o o

L
r
L]
r

[ ]
r
r

r
L.
r
r

b & & & M or

L]
r
r

L]
[

I

r

L

r
r
r
r

L}
L]
[
L]
[
L
L]
L]
L
L

[ ]
L]
F ke rrrbrbrrbrbrrbrbrrbrbrrlbrbrrbrrrbrrrlrrrlrrrlrrriririr

Frbr r r'br r r'lr r rrrbrbrfrbrbrfrbirbrfbirbrfriririFir

& & & & & & & & N
b b bk ok ok ok
E

r
r
F
L

r
r
r

F T A B B AP R I )

r
r
r

=

a b &k b b b h obrh ik
E A R R R R R R R R R R U )
dr b bk s h S h o A

r
[ ]
r
r

r
r
r

r
r
r

a & & & & b & & & & & & Jh
b bk b ok b h khoh oAk

[ ]
r

r
r
rF

r

r

b & & & & & & & &k b & &k & A

r
r

a b &k bk b h h o bh ik
F I B NP RO R R A DO R IO R R O
m & & b h s b h o s h oS

LI ] &
& & & & & & & & s s AN A A A NS

b & & o

r
r
r

r
r

r

F
r

LI B I |

F O T A I R )
A b b b &
o h b h b ok bk bk bh h oh ik

b & b b &

a & h b b h b & & b b & b & b S EEE S
a & & & & & &

A 2 & bk bk ok ok
a & & & & & & & b & b b kb s &S Nh
a & &k & & &
o b b h b kb ok h khordh ok Ah

r

b & & b & & s b h s h A S

F
r

I
I
r
I
L
I
F ko
L
I
F ko b~_b ko
I
L
I
L
I
r
I
L
r
I

r
r

r
r
r

Frrrrrrr

L]
r
r

r
r
r

r
r
r

[
- & & & & & & & & & & & &k & & k& NS

r
L]

F'rrr rbrrbrbr rbrbrbrbirbr ik iririr
r

]
*
I
¥
I
*
L,
*
I
¥
I
*
L,
*
I
¥
I
I
¥

r
r
r

'
" a2 & & a x b & & & & &b b b S Ss b E b s E L A
a & & & & & &

F I I TP R R R
a & & & & & & & b & b b kb s &S Nh

o b b h b kb ok h khordh ok Ah

1
[
L
L]
L]
[
L]
[
¥
Y
L]
L]
[
L]
[
L
L]
L]
Y
L]

L]
r
r

Frrr rbr rbirbrfrbrbrrbrbrrbrriririr

r
r

F ek rrrrrlrrrlbrrrlrrrrrrlrrirrir

r
r
r

1
[
[
L]
[
[
L]
[
[
L]
[
[
L]
[
[
L]
[
L
L]

F I B T RO R R R I )
4 & &2 & & & a & d b h bdh rh bh b bdh irh irh
b & & & & b s A&

r
L]
r

r
r
r

[ ]
r
r
L]
r
r
L]
r
r
L]
r
r
L]
r
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
L]
r
L
L]

F rrrr rbrrbrbrfrbirbrbrbrbrfbirbrfrbirbrfbirbr bk birbrfiririr

L
r

r
F Fr
L]

&

1
.
[
L]
[
L
L]
L]
[
L]
[
L
L]
L]
[
L]
" [
L4 L
r L]
r L]
r b*b F ek b*b L
r L]

r

b bk bk b oh h S
4 & & & & & & & & a a & & & & & & S & &S

b ok

r
r

[ ]
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
L]
r

r
r
FFF
r

" § A & & &2 & 4 & 4 4 & 4 & 5 3 S 5 S S &2 S s & s Fh s s Ih FhFE Irh i F
=

b & & & & & & & & & & & &k & & koS oA

b & & b b h b & & s & h S A NSOk
b b s s s s Fh s s s

b b s s b h s h s s NN

Ll
" - & A & 2 52 &2 & &N & & & & 4 & 2 2 & s a2 s a2 s s ks E ks ks s ks hsE S s E S A
Ll

b & & & & & & & & b E s s A s SN

" 2 2 2 a2 2 a2 a2 s 2 a2 s a2 a2 = a2 a2 a2 a2 aa
4 & &4 & & & & & & & & & 4 & & 4 & & 4 & 4 a2 sk bk
r r Fr FrrrrFrrrFrrFrrFrFrP PP ErP TR E PR OF OO



US D651,102 S

Sheet 1 of 2

Dec. 27, 2011

U.S. Patent

.....r.r.r.r.r.r.r.._._..r.-..._.__.r.__.._.__
L e e b
N N e
N
X d ke e ke ok de
o T o o T e e e a w

- F F [
. . .._.H...H...H....H...H.... ......H...”... .._.___H.q A .“- - .
A S e Ve e Ve T Tae T e taT e . .
. SR
T T T T T T T T T T dp iy dp i dp i dp Jdr dr dr dp dr dr b o & oa . . P .
. dr g dp dp Jp dp Jr Jp dr & & dr e oa dr Jr o droa . . . . . . . . . . . 2 a . A a hom k oa .
' LT ' . ....}....}....}....}....}..........#.......T.r.- - . L. . . . . .. " 2 a2 s s aaaaaamakabakbakabdbididid
e ' A L N A N R R R e L N N NN ; .
B R I T Tir i iy i e iy iy iy e i e i e iy e o a e aa a a a aa a r . .
. e e e
. ' By T iy iy iy i iy iy iy iy e et ey e e a a a a a a a ay .
' T T e e P R o Pt P Mol . L '
R Sy e dp dp dp dr gy dp dp dp dp dp dp o de e dp dp dp o dp dp dp dp dp e dp e dp dr dp e dp o . L. . L. . . . . . . 2 aa R
I R R .r.........._......._......._......._..._..._..._..._......._......._......._..............._......._..._..._....._-......................_.....l....l....l.....................................#....r...tl.....__ . - S S S B ) . . Y ERNERNEEEN
. . W i i i i i e e el i e i e e e e e e . .
L . .
. . ' N N N N .
. s
B R I de i i iy i e i e i e e e e i e i i e i i e i i e i i . .
. S
. ' N N N a a e a a a a aal .
T T T e i e e e e e e e e i e e e e e e e e . .
A ar i i e i iy e iy i iy iy iy W e i e iy i iy iy i e iy i Ly . .
. e N N,
e N e e N N N N NN . LT .
. el s o ol
e dr iy i e iy iy e e i e e e e i e e e i i iy e e i i e . .
gy . .
. ' A N .
. e e e i e e e W e e e e e e e e e e e
B R I Ui i iy i ir i e i e o i e i e i e iy i iy iy i ey . .
. i a a a a a al a ala)
. ' de i i e e iy e e el e e e e i iy iy i iy iy e i .
T T T e e .
A N N N NN . .
. )
e dr i i e i e e i i i i i e i i i i . .. .
. o a a a a a aE al a al sl 2l ol 2l 3
. . e 0 i e W e Wi e e e e e i e i i e i i e .
e
. . ' N N N M .
. i i i i e i e i e e e e e e e e e
B R I e e N N N N T W) . . .
. i a )
. ' U Al e e e e i i .
T T T e W dr de i dr de i i de dr e e @ @ e i e i dr e e i e i kg .
A e a a  a aa a al a al al sl sl 3 ol o . .
. dr i i i e i i e i e e i e i e e i e i e i e .
e e ) . .
. i
e e e A N A A .
X Wi i i i e R i ek ik ik i Xk
. ' et o e i alaly .
. RS T T i e i e e e i b e W e i i e i e e i i
B R I L U A N . .
. e e a a a a a a aa a a aal al
. ' L .
T T T W W e W e W e o e d e @ e o W r dr dr e dr e dr dr dr dr dr i ir i
A i aal a) . .
. e i i e i i e i e e e 0 i i e i e de e e e i i e i
e e S SN S S s .
. a5
. . N N ) .
X dr B i i i e e i i e e i i e i i e i i e i i i
. . ' e i al .
. RS " Car Tt e d e @t dp ot dr dp e it W e dr d e it e @ ek e it e ki
Lttt e P T T R R R o

B oLt to0
P T L o R R
e s s  a a a a a a)
WA R R R R R R W e i e i e i ki
L L I Sl i
L S e )
o dr & & l.l.l. l.l.l.l.l.l.l.l.l.l.l.ill.l.l.l.l.l.l.l.l.l.l.}.l.l.l.}.l.}.l.”l.” iy _dr Jdr
L N R e i i P i i P Pl PP
il iy & iy & .4H.4 ir ._...4....H.4”.......-___.-_“....H....U...H...H...H...H...H....H...H#H...H&H...H...
SRR A e e e e
e i e e i e W e W e i Wi i i
EaC 0 ) .4H.4 i ....”.4H....”.4H&H&H#H#H&H#H&H&H#H#H&Hﬁ
: Lo e e e e A e e e e e e e
. . L e s
. P . . . . . . . o e el b ....H.q i .....4.4”#H#H&H#H#H#H#H&H&H#HL..H
i o R AN M A AN M B A AL MM B A AL MM AL
PG ACAC AL LA L AL e L a M AL Al MM LA Al )

...4....4&.__....4.._”4
; ol aE aEal kol al
e S i

F
)

*

»
»
»
»
»
»
L

¥
¥
F3
¥

)

»
»
»
¥
»
»
F
»
»
»

X
X
¥
X
L

¥
»
»
B
»
»
»
»
»
»
&

F)
»
¥
F)
X

F
X
-
»
»
F

t

F)
F

X
F

»
»
»
»
»
»
»
»
)

»
»
¥
¥
X

»
B
»
»
B
»
»
»
»
»

»
»
»
»
*
»
»
»
»
X

B
»
»
¥
»
X
B
¥
»
¥
»
X
¥
E
»
¥
¥
F3
¥
F3
X
¥
»
¥
»
¥

»
F
»
»
»
»
»
»
»
»
»

»
»
»
»
»
B
»
»
Fy

L
»
»
»
»
»
*
»
»
»

»
»
»
»
»
»
»
»
»
»

&
L J
»
»
B
»
»
B
»
B
»
»

X
*
»
»
»
»
»
*
»
»
»
»

F)
»
»
»
»
»
»
»
»
»
»
»
&
&
»

R
:;.:-5'-.%
=

»

»

»

»

5

»

»

»

»

5

»

X

L ]

»
e

s

»
»
*
»
»
»
»
»
*
»
L
L
»
»
»

o
T
R

»
»
»
»
»
»
»
»
L ]
»
»
»

»
»
L)
»

»

B

»

»

B

»

L )

»

»

B

»

»

B

»

»

»

»

»

B

»

»

L)
"
e e

iy o,

= b .

F I I T T I )

e

»
»
»
»
»
»
»
»
»
»
F)
L ]
¥
»
X
¥
»
X
»
F)
»
¥
»
X
I
»

»
*
»
»
*
»
»
»
»
»
*
»
L]
»
»
»
»
»

Ll ) ...4_4”_..”4”..”4”_.”4“...4
L OACAC L Mt AL Al ko
Cal bl

i
o

o
»
»
»
»
»
»
»
»
]
| ]
»
»
»
o
»
»
".--
e e
L |

»
»
»
»
B
L ]
»
»
»
B
»
»
»
L ]
e

»
»
¥
»
X
»
F)
»
L ]

-'.'"

. . E e s e Wi i . . »
o e LAt L AL L AL AL Mt M NC A A AL At L M At A M)
RPN sl sl Sl Ll Ml Sl Al o . rEE

)
H;H#H;H&H&H&H;H#H&H&”_.. L) _4H4 CaC O sl 1.__.4”..”4”&
S A S AT

F)
»
F)
»
¥
»
»
»
F)
»
»
»

»
»
RN )
»
»
»
»
»
»
»
»
»

»
»
»
»
»
»
»
»
»
»
»
»

LT . . ) . ' . ' . ' R R R o H....H.4”._..H.4H.4H.4H.4”.4H....H.4H....“._..H.4“.-_H....”.4H#H#H&H#H&H&H#H&H&H#H#H& ) '
P i dp o o o B i i o o o i dp o i il e ol e i i ol ) T EEEEEEE
. ' VT )
. ! N T U S
P T T ' ' N e N R R N N e N e N "R . . . . . . .
. el el a2 alala aaty
. ' v S N S S N EEREEER
T T T S e e )
[ a e
. . ' R S S S S S
B ! e e L S s .
. e
e L N e N N R e

L
»
»
»
»
»
»
»
»

P P - . a2 & & a2 h &2 b &2 b a2 &k .
. -I-IIIIIIllllllblblblblbb.—bb.—*b

L
LN
L
FY

o
L
L
L

»

X

L
»
]
»

N

L ]
»
»
B
»

)
»
»
»
)
»

F 3 )

L ]
»

»
]
»
»
»
»
»

o e A R e A M e B A N M B A AN M B AL
A A R A A AR d A h g
L e e
s e .
L R R e e
L 3 N el e )
L 3 R E Nl a0 ka2l
dp Tt o  dh d  dp oy i
L 3 0 RN E E N 3l L a2l s
L0 0 0 3 3 E 0 R C E 0 3 0 30 3 30 0 B0 AE E E 00 a0 a0l 2l M
Nl e R
A AR AR A AR AR AR AR R AR
M

»
L)

L .4.___H.4”.__.“.4”.4”.4“.4”.4“...“.4”.4”...“.4”.4}
R el sl el el
L aC E el aE il el ol
.44#44444#4444444444444.4”4”

EaE ...H#H “.4“.4“.4H#H#H;H#H&H&H&H&H&H#H&H&
L e e S Nl
L 2l al ) .__.H.4H.___H.4H.4”4H4H.4”4”4”4”4H4H4H4”4”4....
Ll M

L 3 a0 3 3 2C 3l 2 2l a2
L R
L N M N

L E 0 E 3 E a0 0 3 a0 B0 30N
Ll a ar ar a al al el el
E 0 3l ik aE aE al a2
L N aE B
L e 3 ar EaE aE nCnE 2
R N Rl
L 0 B0 C S0 A aE 3 3 kY
R N N N
L 0 0 3 3 0 N A
N I A ]

»
*
»
»

]
o
B
]
»
»
»
L
B
»
»
]
»
»
B
]
»
»
»
L
B
»
»
]
»

X
»
»
»
»
*
»
»
*
»
»
»
»
»

L )
L
»
L )
»
»
B
»
»
B
»
»
B

»
L ) 1‘#
» 4-:4-
&+ i*-i
A
L
B
»
»
L
L]
L
B
L
»
L
»
»
B
»
»
»
»
»
B
»
»
*
»
»
B
»
»
»
»
W
»

*
»
»
»

]
»

»
»
*

L ]

E

L *-I
»

o
L

»
»

st
o
N

)
N
e
5

L
]
L ]

»

»
»
»
»
L ]

&
E
»
*
»
L ]

&
B
L
»

LT o) L e )
LTt ..._._._H._._”._._H e
P T T NN ) . .
ST L)
. L)
. e .-.I.-_.-.

»

L O a ak al al al )
L M
L )
L e  Eal 3l Ll
L N e A
Wy ek e e e M e e R kKR
WA R g e e e e e e i
N N T I S S S b e iy
W R e i e e e e dp A e el
WA A A e e e e ey dp e iyl
L e A N N
L R N Nl Ml kN
Wiy A e iyl e e e e W el Sl o e i
L N
L E O 3 O S N Nl a0l
L A e e
A R N
L ol al
A A A e e U A e ey e Ak
L N kel e
A W p g e p e e Uy e R g e
L N N R N N N N N RN N
o 0 N A O N B R

W W i i i e
B A A d ke g e ey dp b d

R N N N N
Lk 0 30 3 a0 0 3 E 0 BE a0 0 RN N N A
e e e e
R e 3 0 N N R N e
L 3 R A N A ST B
L 3l 3 aC L Tl U sl s
L R e e R
L E B 3 E 0 3 20 30 3 3C 30 R0 a0 E 3 a0 aE 0 a0 aEaE E Al
L o N e e N e
A A R A 0 S S A M N R A 0 3 a0 N

- b & & & & a .
I.rl.rl.rl.r.r.r.r.r.r.f.r

»

i

X

»

»

¥

Y
L 3 0 3 3 3E B C E 0 S nC 3E 30 0 B0 M 0 0 3 a0l 0
Ll el sl sl iy
e
e ”4”4H___.H_q”.q”.qu.q”.qu.qu.q”.q”...”a”.q&
._.._-_.4_-..44”4H4H4”4”___.H_4H4”._._“.4”4H4H4”4”...H4”4H4.44”4H4H4”4”4”
L N e Rl a3l a Al
g e P .4”.4”..“4”4“..._

»

L)
[ I
| I |

r

r

r
[ I ]

a = A & = a
4 & &4 & 4 & & & & & & & & & & 4 & & & & & & & & &
-

r

[
L A N
“4”.4“4“4 Ll .qH.q L
L 0 a3 aE

ERN)
ERN)
ER)
L)
| I I I I ]
F

»
»
L ]

L E Bl 3l aE A ) . .
.......-.“#“#”#“#“#”#”&.“#”#“#“&”&.}. T i Ay A iy .. .
Ll 3l sl sl .
E el
L E E 30 2l 20 3 3 ) .. .
E et
E el 3l ke .
! ™ ”.4H.4“.4”4H4H4H4”4H4”4H4H4”.._”...“44 L3 M i i
L e E C 3 E Bl A Ul 2 E al 0 a2l 0l .
e ;
SO 3 a3 aE a3l al sl ) .
Ll 30 3l 3 3 aE B3 a0 a0l 2l e A A
A e e s el E x X .
L Rl R A N o
. A AE E 3 aE E N aE 0 30 a2 0 aE al Ll 2l ol X A AN ..
e e e ¥ )
e ka3 ar ol ey .
. .___”._._H.4H.4”.4H.4H.4H.4”._..H.4”.4H.4H.4”.4“.-.”.4H4”4H1H4H4”4H4”4¢4¢4.44.4J4 [ - ....q..........n H&H...H.q......k i
L 3 3 3 E U E o C B 3 a0 0 3 E A aE 3l ke R ) .
L A A M R R N
L R N 3 R ) w b i iy i ki ke .
L O e 3 0 U U E 30l al 3l 3 3 C B 3E a0 BE a0l 2l v Ty e e ke
! L R N ) , W e i iyl ey W e .
W i iy o el e ik i ki EE ok
L B 3 R N aE a aE A E al al ak al aE al E A 3 E ol ke .
W iy o iyl a R a . EaC U B Y
B L N R X R or dod d ke ke gk ke .
. o &
) ;H;H&H&H;H...H&H.-”...& T T R P, #H...H&Ht.._. - R R . .
..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-.l.i.-. ......_......._......t. " m a2 =& = &S a8 aaaaaaa s s aasasaaaaad s s h haod . .
- ata
S L .
' L a0 E 0 30 3 A 0 o i =
- L ) iy .
! L 3 3 a3 ) i or
' L C E 2 E 3l ) Ll .
- Ll A -l
! L aC E 3l 2l o) .
L a0l a0 30 a2l o
R ) .
e T e e T N . .

'y

! dpp e bR ey A i
r I o

e e e

»
F)
»

"o " e ) .
. L0t aa PRl sl sl
: ot ey Tt )
O O RN Ea D sl ) .
. WA e A e EaC S

W A L ekl A
Wi i e i by g ok kR
i

P o dr
S xx O U sl )

== == a =
" & & & & & & & &4 & & & & & & & & 2 & 2 =2 2 & & b & & & & & b & b Ss b S S, E b b E s b Ak o Fh .

i b k&
' '

2 ah i a P I A i A A S .
' T ' i . .




US D651,102 S

-r-r- r- rl- r-rr-r.
Ak kb ok Mok e dodeodeo e de do de de de de e de . . . .

Sheet 2 of 2

Dec. 27, 2011

U.S. Patent

L T T R S T | [} P R T ST ICTR (T U N N SR N T | [ | F I I B B I B . .
- . - ' - - - [ ] - b & & & b & &
- LI R T T T R Y R | [} - [ [ LI T T Y R R | oo E R T R R R R RN RN R R R - -
. . . PR R T T R R S SR TR IR | P . . . P N T [ | 4 & & & & & &2 & a b a s a sk s s h s b A S .
- - ' - ' - ' ] LI T T T T | ' ' [ T m & & & &2 & & & 2 & & a &k a b & & b & - & & & .r.r.r.r.r.r.r.r.r.r.'.r.r.r. - b-}.
PR . . . P ) .rl.rl.rl.-l.rl.rl.-l.rl.rl.rl.r“.r.r.r.r.r.r.r.r.r.r.r.r*.r. . . . i, P
Il_l-_ll oy a2 a2 s hoa kb b bk ok ok ok h N kA . oy
"- r hd & a a a b aa s s s s b d o
F I R T N R R R R RN A I B - n Jr -
"' ‘- m a2 b a bk b b b s & & & r &
. bk b b & b A A b & . . . n i .
[y a a & b b & b b k& Ao
.- .r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r. - - 1..'}. -
llI ll A b b b & b k. n i
II-. 2 b b b & Ak ™
. R .-.r.r.r.r.r.r.r.r.r.r.r. . 1..'.:.}.' P .
[
h &b b . -
“‘l'“ “l TN ...r._...._..-_ .............T....r.r.__.._ N .
ettt . 1...1......_..-_ .-......-.._......._............_..........r.r.__ 3 L ) . LT oLt T
. ll A b k. . . n o & B i i dr dr b b oa . . . .
a2 kA oA o o dp dp b O dp dr M B A . .
llI ro. . . ) L N N
ar . & i dp dp dp e Jdp b b b oa .
s . o) L
g o o o At AL NN NN .
’ o A - ’ v ) e ar a .
. ' ) > Wt iy il dr A ke b b L a
x o . LA e
M & & b LM N
. . .
N * i b
o . . ) W e i ek e U ke
A N . . ali dr i p e a e ae b a
) . . Ea) L A
A & E) & e i de
. ) , . . Ea) L
) n 2 i i
L LIS . & i
X a i
§ .r.__.r.__. . .-..-.l.....
. H"... L R R . i .
" b b b o&

= & & & & & & & & & & & & & &S E s s S S s E S A A . . -

rr rrrrrrr Fr kFr Fr Fr FFFFFEEFEEFEEFEEFEEFREEFEEFEFEFF.

- N - N - N - N - -- -
L ] ------------ - 0 0 - 0 0 R T T - L ] 0 0 - 0 0 - 0 0 - L ] 0 L Y 0 - 0 L Y 0 - 0 0 - 0 0 - 0 0 - 0 0 - 0 0 - 0 0 -
--.--- N N N N N N N N N ------------ Ill.ll.ll.ll.ll.lllllllllll.
. . . . . . P T T T T T T "R .._.__.__.__.._.._.._.._.._h.._
R . . . R . . . R . . R . . R . . e T s s A e YR YRR R
. T ) "... .r.r.r.r.'.r.r.r.r.r.'.r.r.r.r.r.'l.r
S R SRR ..“I!HHHHFHHIII AR
e R ' HHHIII I_I ) , R .
P A R . - y I
- - ' - b & & & & &2 & & & & & & & &
' 1 1 L T T T R | . . " & m & a a & a s a aaa b a b a bk as sk s s E s S:E s S KL FE S .
N . -
. . ol N ¥
P T T IR B .. .. . . . . . . . . . . . . . A A xEEX [ ] F ] .
; ; ) ; ! ; ; ; " A R i
D -
T . SR R I . N i i i R-, .
. . . o ! LTOTRTRTR EX AR ERRRERERZIERRREER ZER X XRE RN =
. T T ' PR . Pl ] i e i e e ] -
. e ' o o r o - . [l il 2 e e a  a ; X y k ; -
R S 4 4 2 2 2 4 28 2 a2 8 4 8 4 a R r ' . . ' . . R . Pl y Ly b ol il "l ol __.._.__.__...._.._ R
[ ... ! LRI . - R UL BN -hi-i.__i__i.__i.__i.__i.__.._.__.._.__.._.__.__.__.__.r.-..r....r.....r.-...r.-..-..####4###4}.4}.4##&.4&.&.&4{#&.-_ m . .__.._
- o . Nt om . . . . T a bk & & M & dr dr dp dr dp dr odp e oF i i d o i i [ & .
. . . . . . - a b k& &k Jr dr dr e Jp Jp Jp dp Jp dp Jdp dp dp o o O & II. -
- [ R R R R T I T R T N S S S S S i S S e A Rl S Sl T Sl I APy & &
"+ . . . " T o o a s h a kA k& A & b d o Jdrodpodrodp o dp o odp iy dp i il a
l. [ . N oroo o ow . . o " s s s = ok oam koA Ak kb A Jr b b Jr o Jr o Jdrodp oy g dp oF i o OF O B o e [ & .
[ gy . R R ' R T N S T e S T St e S R W N M M .Y I-. -
. L) L aE al ko ok 3 e % LR . . . ' ' D N N e k) r
[y i . . Ml dp dp Jp dp Jr dr dr O 0k b & & ' ' ' a a & o= & k& & k& Jd dr Jr dp dp Jp odp Jdp dp odp odp dp O o o B -
- * . W ke ke e L W A % . .. . . . . ' ' N e W [l TN
[ L T S e A . . a . . . . . - P e I I g g Y )
- [ i o s = b omomom S bk oa L T . L S e . . . oo B & & & b S Jr 4 O Jr Jp dp Jp oy dp dp oF O oF oF O o oF O dp oF O o ' W]
' o & Jpod b b moa o mom Ak k - L & R .o b m &k Bk & & U b deo e dp dpodp e dp e g e b el e dp Jdp dp ey i -
. [ . R o b i b bk b ok M bk koa ] L V. . . o Ak & S & dr S e O Jp Jp o dp dp dp dp fF dp oF of F o i i i dp O dp O s x ) .
13 [y - M O dp Jrodr b 2 = & &= om b b &k omom - - . & . . . - & a k& & & Jr Jr dr Jr Jp Jp Jp Jp dp dp dp dp of B o oF dp Jr Jp dp i dp i m ]
s . . R . . ol Wl T i [ R e r R R R T Lk kA d O b S dr dpodr dp iy dp e ol ol ol ol i ol e dr e dp il e WY
. i i . T . . . . o o a k& & kg dr o dr de dr o dp e dp e e e o ol ol e de dp e e e o e -
. . - -l W & N oroo o ow o . . . o B h & & S Jr dr O Jp Jr Jp Jpr oy dp o dp B oF oF O o o dp Jr e dp o e W .
. N . R R N R R R - I I T T T R S S e e e e R e e e I A e g e o o '
PR . P ....ul . PR B I LT T TR T T T P P L T T T T T | 4 & & & b & Jrodr dr o dr o JdroJdroJdrodr dp o oF O o oF O o ok dr Jr i o o [ ] & .
. . . o e e . ' ' ' & m a a m = & & & & S Jr Jdr dp Jp Jr dp dp e dp f oF & dp e Jdp Jp i dp " ]
R .-_.-..-......-_.....-_.r.... & r ' . e T R R L a sk .__n.__.._.__.__.__.r.r.._.r.r.....r......_.._...._......................;.l.}.}.}.j.}.l.j.l.}.i}.}..r.r#}.#}.}..-.#}. & II x R R
. - Lt . .
& 4 & Ry b % ! PRI o . LT . T A MMM M MMM MMM N NN NN . .
a G
. ' N oo . e . V. . - 4 .._h.__.._.__.._.._.._.r.r.r.r.-...r.....-...........-...........-..J.}.j.}.}.}.#}.j.l.#l.j.}.}.#}.#}.#}.### [ IH X . .
) ' R R P T . 3 2 R &k b e de dp dp dp g i iy iy i i dp i i dp e i e N
. . ' ' ' ' r . a2 m oa k oa & & e dp o dpodp dp dp dp e dp o e i dp dp dp i -
. ' N oroo o ow . . . . T A O I o Sl A A S A Y e e W] .
R . R .. R 2 a2k B Mk d drode dpdp dp o dp g dp dp iyl -
L . P . . oy ' . . . . B & dr d b dp dr o dp g dp e ol il o e i r
. ! T PR .
R . ¥ ' . R O R R Y S S A S B S i iy N R
. Ak kA kA . - o A & & dr b de dpodp dr dp e odp e dp i iR N
> P U S ' N oro o w . . a k k& M & & M J O d Jdp i dp i o N ) &
R ' . AL A N A kA R ' ' . D T T S S el o e e e e I e i ' -
LA & b & A kA A Ao . ' N oo . . Ak k& dr A 4 o i * N .
. x b & b b & b & & . 2 = & & & k & Jd Jo e Jdp Jp dr Jdp dp dp dp -
o RN N NN N A A AL N N I ' LI R . R e e e . e e e . - R ' . A I I I U S T ) x
b M b b h Wk A M kN - b b b & - . - - [ F X FE X ¥ XX ¥ X N ¥ X N X X N X - - -
. LA A A NN B N Yot . NN N AR R R A K e A -
N N EREERNEE e ' N I E EE R E AR LM A A A A M A O .
. e i i i o P N N N N ) i i -
TR R R RN R R NN A e N N ) EEEERRRX XXX XXMM XX &K N AKX A K KN  JET
' L T i P PR ) ) ' x X m R i e N i *a
.
. 2 e e e e A e e e e A e e o B ke dr kA R A A e a a a w a aa w  w a a w N -
- " a a2 a2 a b ak s aadkadadadk s s bbb s h b hohdd bh dh b A ddda . FU.PFHHHHHIII . EERER R o ) L .

HHHR“H“I“II
xa XK E B ]
AT X REENR

L |
Hv HHHHHHHIHIIII

T T T T T T T . . T . . v.!”ﬂ“ﬂ”ﬂ”l“lﬁ T Illl.ﬂl. o
[ LT T . P ST .“- TR EBNERERE X y .
. T T . T N N N NN




	Claims
	Front Page
	Specification
	Drawings

