TN
Des. 389,560
wxJan. 20, 1998

US00D389560S

Patent Number

T

L

[11]
[45]

United States Patent (9

Hayashi et al.

Date of Patent

64 X

5459953 10/1995 Fukano et al. ..cccoocnseansennes 137/625.64

5,462,087 10/1995 Fukano et Al. veeereevenseenne 1377625

(54] ELECTROMAGNETIC VALVE

FOREIGN PATENT DOCUMENTS

Y

Shinji Miyazoe
Ishikawa, all of Jbaraki, Japan

"

Hayashi

Bunya
Makoto

[75] Inventors

ceveenesnrsassnensrsanesarsessessanee 13 1/884

203780 8/1989 Japan
6300158 10/1994 Japan ........ccicessciccimnsasiserocnss

137/384

SMC Corporation, Tokyo, Japan

[73] Assignee
[*¥] Term

Firm—Oblon, Spivak, McClelland,

Ted Shooman
PC

nuner—
iner—C. Tuttle

Exami
tant Exanune
Agent, or

L |

rimary
LS

Ass

Attorney,
Maier & Neustadt

[57]

The ornamental des

P

14 Years

A
&+

211 Appl. No.: 50,181

»

CLAIM

for an electromagnetic valve, as

Feb. 9, 1996

reign

[22] Filed:

[30]

ign

rity Data

I‘-l-.‘ii"tlll'iii‘ﬁll.ll.lllli-""'ll'll'l-l' 7

0

W

on

ati

Applic

Fo

shown and described.

-23578

[JP] Japan

[511 LOC (6) CL

Aug. 11, 1995
[52] U.S. CL
i

DESCRIPTION

01
D23/233

D23/233, 247,

TIRE YIRS L L L L TII ISR YL ITR L )L A BaARsEAnBaESFERARERY

thereof;

ign

ctive view of an
,
ective vView

de perspe
emboding our new des

S1

ght side persp

Ii
ational view thereof

, front, left

tic valve,

rear and

»

top
front elev

is a
top
FIG. 4 is a rear elev

[ 3

1$ a
is a

1
3

"
w»

clecgtromagne
2

FI1G.
FIG
FIG

69

. 625

64

137/884, 269; 251/625.

R
SRdNAFPFdh e A s bl kkE A bR sAamBpsdRbhEdAnE TTEIIERET IR E L R R LR R
»

eld of Search ..ccccricnisanscansienne.
D23/248

[58] F

L ]
1

References Cited

U.S. PATENT DOCUMENTS

[ ]
"

thereof

onal view

ati
side elevational

[56]

»
4

thereof
onal view thereof

thereof.

VICW

. 8 is a left

FIG

aimed

and,

.
b

of the cl

ati

side elev
view

right
is a top plan

The undisclosed bottom surface forms no part

FIG. 615 a
F1G. 7

3/1972 AlED woercerrverncsnrsscasscsscsassenerenns 123233
8/1993 Tamaki ....cocovsrcemmeecssossssensennsnss D23/248

3/1987

4,649,957

D. 223,095
D. 338,516
4,726,

design.

cevesmestosnesesressssnaresnssassres 13 /269

2/1094 Fukano et al. ...cccoccorceresaereacsss 137/884
176 971995 Asou et al. ..ocureemesinrinnsissns 137/884 X

393 2/1988 Hemer

5,333,647
5,447,

Sheets

rawing

1 Claim, 4 D

o

()}
l--l
]

uall
l"h‘
Yt

L

rrrrr
llllllll
rrrrrrrrrrrrrrr

IIIIIIII

llllllllllll
IIIIIIIIIIIIIII
llllllllllllllllllllllll

......
|||||||
llllllllllllll

lllll

||||||||||||
|||||||||||||
- a4 ar

--------

lllll
|||||||

lllllllllllllll

IIIIIIIIIIIIIII
||||||||||||||||||||

T AT T e e e e - r 1 r = rw .
.........

.....

|||||||||||||||||
IIIIIIIIIIIII
lllllllllll

llllllll

||||||||||||||
lllll

llllll

IIIIII
lllll
IIIIII

||||||
L)

e e
B P R

nnnnn

1111111
IIIIIIIIIII

llllllllllllll

||||||
= morom

WoWE wom

[
o ]

||||||

'r’!-t
o u

lllllllllll
11111111

IIIIIIIIIIIIII

maE W ER

llllllll

IIIII

R I B
Lll LA AT 1 === =n8rTr
kR AR, l—..thlHH1.r|I
..... - e -
- - - IllTll.HLlL...l.-uH 1111111111111
. S I R el il Tt kel I R N A RN R R F R T L a e A b A R m s w ko = == 4T ST T T
* - -

Lo

H - - = m = LI P T
PO
m K3 raT H+p =8 4 8=
42 LI TS =
& & p por Haen & 4 =
e i
rFl @ @3 I T= A
-ll—l—.—lII||1I ||||| .
..... 4 am 1= -
||||| JJnax T F P 1
e o
lllllllll

111111
11111
lllllll
IIIII

.......
lllllllll -

= r T = = = = F =4 85 5@ 1

_ R R .
et i AT e
-m___nu“ﬂ_._-.___ . i ) o i_“mm_- W -m-rﬂﬂrn:._a___.._._..ﬂ._..

L]
*

L K K M . 1"‘. "
R - - - TR _.”414“ #.r“..ﬂ.- .
-ll.l.l.li.iii.l. |n - r -.h.lll.l.l.!..ll..-.IIH..- ll.hl!l.l. p -

e iy rFapr kR LK
Hi.l.l N
L I

.-.!l!-.!i.l_-! o “ -.I“.'.I " -l.“-.ﬂﬂm".(

oy - il - A bR I.-. -.A!!I-. -.HH..JA.- -
e R S
_ o _.w“m_

r

o

g,
".:‘1'-. _
L ny

o

-----

H

{lll

W

]

" -_.__"“l.“.r“ n“.l-
P

n
']
[ |
e )
[T l_'_:l‘i-. |
R Y

—— == =y =
..........

[ T I



-t
T
-
—
D
1
K
v )

Jan. 20, 1998

U.S. Patent

A E = B & 1 _§ 4 _. .

R A r rrT-r
l-.-.l--....-.._.h.-.hﬂ.-.n.-.-...._..-.._.|.-..r.n.._.-._ [ L I R

l.l. |||||
..uu ....................
.-!1. NN Y
Pl
l.l”.".-“ lllllllll
'.H.H.“.. ||||||||
H 1l.-lll1!l
.-?..-1‘.__—_1' .....
I.+ ‘.*.-*.‘.
R T
e e e A Ml
bt h.-.l.__.il.h ....................
oAl
RN S XIAEE < - - L Sy - s et el 2T T T el L
.-.“+ L] P i T EH Y B a = r e = e e e e e s e e e e e e T e
- ..l. ‘-.-.. IIIIIII
O e e ot ol A e e iy o P a  waPataty ™ STy E e e e L T L
1.‘.__ Fob b b B RF b N A E L o A I I T T T e e e L e e R
- . .“."I"-...-.
ot
n

. L, s PR SEYF Y ST TS PSR TITTAITTTET OO
L T N e A R
mmdr . mp o aa gy =

*

LI

L | ¥.—l L *‘h
P W e

N

-
E |

ql.l. .Ii.l.-.l.ﬁ“l..-_.l o -
EX IR l.l.I.I..I.-. ll_
l“.l.“.l.“l“l.“l“l lﬂih .i.l.i..l I.I.

R 2E N 0 o

T 8. & F F F & F
-...uh-.-?-.

4

=
W

W rEW N NN

E R JE N IR K

I.-.-..-_.I_.l..lli .-_!..I.. u.n.lli.

.i..i.i.i- l.l.l .-_.-_.-..i..i.i.i..l..-.i.l ¥

n
-

LR
L
.‘-‘-‘I- [ ]

[ENERE » = r
i..v.!.-. ] -I.-....-.........-
IER Xy o - o

L
._. .‘..i..i..‘ -.‘. -

lll ¥ dmFm
i.ﬂ.ili-._..u_lu.__.-.._.
. T & r =

rTT rTN
H L ALAJS

r.m
.
q....n-.-..-. &
+ F &
Rl
U L "
SE R -
L E T L EL S e
~ -.1....4.-.1..-..-..-.1 + F k¥
- -..H . -.h.-.h.-.h”h“ﬁl”f.—. e -.I.-.u. ...........
Ml p .-lH-nn.__.H... .....
.41.;1;“11#11...*3-.1 P i, I
.80 IHH“HhI..I..II ]
+ 4+ F LN I W | &+
HI.II-.II!I I.I.I ..1..-. I.H.'
P o e o e S el ™
LI ] - | ] x
] = L
-..-_.-..-. LIk
L el
4 % & n
ot
4 J
B s
LR R R R R el LR
rFErrQrFErFQFrrEsS s KL AR
. !+.rt.1.-_!..._. .....-4-4### Y 2™
. rrrr .I.l Exr . Hl..l.l [
Tariteterat )
..t-l.-lr-l - .
h .i.lil..l
ot
"
[

e
o

L g

oty

e ~
Lt

»
)

|
o
2
S
S

Ly
LR ﬁ..__.-..l._F o
O RPN

o

oty
R

& r : .
] ' b.l .Ii. " . * '.l.i'.. 11 | ] I.*t
o l.._|.+-..__;*..-nn.._...; waPpd - "
ARt * ..L_.clﬂ.f.. .—ﬁjﬁ.ﬁ _.u_.“u-n .-n..u..n“_.u_-.._
n.-.hn.ru.rH.._ur-.r-...-n-...n.... - “H"..--_.v"t?.li.h ".—.”H.__. Hlu-.u..l":. "I.".-_.".-.ll.il.".-. LRI
" . et etk e, ayxpeye fulalel
s TR, DR
ity .-lt el Fulataful m b m 11W.l~
.___q._,....”.__ﬂ-l___t A R t._h..__- p "
- .H.i.l.u Al l.‘lliillln...il.ﬂ“.il M i.i..-.
L O 1%“ —r_-:..- -.l...t *ur -l.-!.“l
lI. .l‘.l.-. l.-..!?h.i.-_. ol l-l -.l-.III"I”l.-.r .‘1..-. ..-.t.
L e "
A *H+Ht... l"-" -.nlul.‘l+!1 “-. e
s ._.l__.unu s "-n.__. G u...-.._u ..-.._.___m_..-ﬁ.._ '
[ .s_I..i-ti.-.I e ... h.._.l".h
e LR e
A - 4 F

- 4+ x4 - - -
. th-.1.—.-.-. -.1.—..lh.—.

L
* I:::'l -l ' k
'I.- _.'I

1::"
'-l‘l"l

T

n
."l

-

P L P L

e = -
1L . F.-.rﬂ._.l.-.ﬂl_..-..-.ﬂhl.rll._.lHIHIHILIL r d &
L R N A

R o |
oG

]
TR




Des. 389,560

U.S. Patent

4 4 B "W 0N

A

TT rTEETEITL
ok damdl o oa
B+ % =

*.‘.-i'lill:i‘l' F Wi i = a1 m

T

et

L]
o

L I |
dl-l-'
b N |
LR
'

-i-.-t'l
o
ri
,
'

REI0R

.
.
o

4 +
a4 d -..—..-.1-.1 r
LI

ot

LK ]
uv.

ll-.llln.._ll.lli
-.-..-.-..‘l.._.l ._.l.-lr
L

L 4 % F
B4 4 4+ 4
T K

[,

- 4 -
Lo Wy

LI

T

|
A o w ko

= 4 o = W oA

-
+
r
L

+
L]
L)

ifr
-~

o
]

-
-
]

-
-

-
r
*
&

L]
ey

i d
rn

T

[

4 +1r.._.”1-
o+ h ok 1
TaTa n"a e e s
r [
T
s+ s | ni
] " E N1

+
[
LB

L]
m .
]
d &
r

-
-+ W+ -4

ro
]
ro

1
R

L
r

N
[ ]

aw

t!F

ol

nr

o

o = o 4 A
L

o
o
]
T
o
'F'
‘Ii-
r
-
.
4
F
r
+

]
.3

*
f'
'-11
N

F
-
t

.t
-+

]

.

E
=
L]
u

[ 3 IT.I
3 .__"1

1

.'T
.-

n
u
u
L R R ]
r F
o

e oade Mo b o ok W
L]

F 8 u

"Illll| ,
LI
11
+_t
-+

w ok - a
n

,
*
1
+
-+
r

e m .
-..HLI_-J.—..-.-I_..-.-.—..‘.—..-.IH.—.._-I .—.1I..Hr- .-—.Il

.r.H-..._
[}

1......"'

[ ]
L

H.i“.jild-.i-l.i -
LR |
L]
L

r
1]
L
L4
=
L
r

ot
»
o+

Pil L |

L

o

F
4

-
L J
[ ]

hﬂ
o

iy
A w4

rr n r
" l+-. aTafaT . .._.l.._I..._. .-l..-
L]
£uaE B E L LLEDN

= .-..l .-..l.'.-....- .r..l. ....-. r.-. ....l. » L - 1 —.. ....-..l..- .I. » ..—.

Zd . Z a2 oad P Tl A i e i R
+......+.-+ .-.._...._.-.._..._ LR B L N O O
aTmta"a » Ty Ty, N e
-~k +a -

+ F A F Ay

L] - m
-
-
A A
L LN
* =1

T w T T TR TE T

1T 1T LI LALTTEETLTI

!'li

I B EEE R
TP TrTTTTTTTTTC

»
- r:-r
-

L]

]
o
[ ]
u

+ a
*
+*

L]
ol W

*
L]
*
t

.-.IH
-
]
]

TTHETT 1 1

r
d
]

*

r

T T Ty Ty T T T,

-.-.-_lirl_.._._.__._-.-.._.
]

. . .|..|
AEEESLEE LT
‘..-.I.‘_

-

O
i,

L1

L Y ]
1.¢.Ht+-!HF F Ly =1

- .
.l.l.t .-_l.._ L)

R

.
" n-“t”r”.fi;.”t”rﬂtut“.r“p“
¥ ‘J b I | .-‘.1 e TT

4 -

‘i- .‘i '. ‘:-.‘I '.‘i -




Des. 389,560

[ LY
||||||||||||||

||||||||||||||

.—.
LI U )
m

T T T T T T M T T Py

||||||||||||||| a"a"n"s"s"a".
T
FLLas s AL L E R E N F N T ® T T = k- - P .“!”_-.”.luuul“.
-.-.1.1..‘.l.l.‘.|—.—|-.+.r+ d 1l i L 4 1L A BEECIT I TTII ‘ .
il L -.__.-...n-.H...n.._n.__.-.__.-.-.n-.l...._.-_...-....H...H....._.-..- N li...l.._.l.-l‘! L e en o ll!lll.-..!.-.h_-.l”lH
L : i l.”.-..-..-.i..-”.-.”-l.._'l.l-i-.--‘iuiﬂn_._-.-.uiiﬂni-H-"IHIH HIHI ihllblu.!“l.nl”-“l"lﬂl"q”...“...l.-.h
W T T Ty Ta™ "7, - . - . -.li.l.-. .-..I.!.-l.-.l-..!.-..l.ll‘.-..-.!.-.I.-ii.qil.hln-..ll.lI [ Frd P s P b A A A
PR - .i.l.t#.n._..l.-.h.-.-.l.-.!_-li.!l-.-_ﬂ_rl_-ﬂl....-._-._-....”- -..-.”l "- iq‘ .-_.-.-.l ._l ‘l .-.l.-_u .-_l.-....-..-il.-! il.h.......-." T
- bk F kL EF P& [ ] - EEENFrFEFN L + =
o T s S
e e -_..-.1...¢_.-¢1-.._._4..-‘t_._411_.....-..._.._.-. PLIL L LN
Tt AR A, “Htut-i-#iiuu-“ﬂ”iﬂl-‘h-”.-_ﬂ.r-.-.-_." ..-.".rﬂiu ratat atefi T ety
. ) . ] -lll .'I.I.-.l! ' i r rd 4 FEFP
e i T N i . g pmy Bt P
AT T e e T T T - o . - u b -
“oatsh ey T T, T T T Ih.-.i”.‘.”ih..-.li # &+ of - -.-.HH"”!”I.HHHIH.IH..
ey RS & F e [l e Sl
Lr a3 0T YT T ST T " .-.11‘.-_'!.-.“ - l.-.l.-.l.-.!.-.-...
.....“.“..“..w._.un.”.... “ ' . “_-_H-__-_-_Hl“_-"_-_- My ol A A
. TTTIrT 'm - = L N B O
" ....._.-.r.-h...-....n--.r- ERN u..nL rr l“.-..il”i"i“l.-_.l“i". .-_l.-.!.-.!l.liii.-.i.s_h.-.i.-..rl..-....
_I“. il .-..l' .I“ lmnn l”lu !il ' a" " 1”.-.".—.”.-..”.
" &k W F
e nE
.ﬁ.i..i.l.‘ .i..-_.i!.-.”.‘. : I.l.-._ 1- " """ "
4 lll.“‘.i..‘“..i“..l. .l.!"- ”l"‘.“.l"l "l"E"l."E"}"i"-
el n.l_-.l-.q.-.u-_l._.l.ri.l. qHL__l.“-Hl Patetate Tt
Sealu Tk aTaa kT 7Tz l.“l.“l.“l.“l Hl."l.“.-u. il*”ll‘.l..l P g
& .-_l.-_ - .-_l._-_ L ) .-._ i.-_iiil.i_.l.l I.I.i.h T T
e il__.;..-“-_ ot o o ot
L L L P L Hlulni“ii.-_"i”t_._.-_ “ i.-_#.-.v”titi.r..ilftl -l.-q.-__-i.-_-”lﬂi“_-”
- "."m...".ﬁ*m. R R A
H e I 1,7 0T i roE N T T Tt H.-l.i.i. .-'...-i.-.l“ .i“M- . hii!“l*iiliiil.-_l.'ﬂ.-_liiuin1..-_l.-.l.-.h.-
na3r 8A,TTTT - ira - .‘l.ﬁl.l-.‘lh&“l.- " e T e e e
" SRR S .i.....l..l.l..l‘%l‘ ) " .”l-_-‘...- -tiuuﬂiﬂiﬂ.nn.n--i.-nnnl.
& _ ] un - ] w ol i d b F
ol " ........ Ay o AL S LY
EERoooonsics RO ey
] rm . F * LN
P L P P I#i‘l“-t.l-“.m“..ni.-"i"i“liimnnlunimﬂﬁu Pl l‘ﬂ»ﬂ.H“H tl.-_l.-_" .-“li.”l ”._-u I“ » “ 4!H #lHl“l”hH!”l”l“
rFrr4 83 sgmr+ L} a . - - Lk
sl A T ; 5 A
- D O L : W e
[ 4 lll [ ] l...l H._.Hh.nr.lln.._l 1-.!.......-.-.-.-..- -hhll- & > ) - = !ilﬂ.l I.I-ll.-.l '
a s a4 48 144 ' . l.l.l- e et h‘“‘“ﬁl_ l.l..i li“ll..!l".‘l“li.l‘..l.“l‘l.il.. T hll.!.l.-.l"!"!".l.“!"l"l“!“.l
TR YR .i_-_ a T T Pl .@l‘!&ﬂtﬂiﬂ‘“ﬁi .-.i“i”i“ lh“.i”hﬂl”‘l““.” .-.lt.”.!”i”lt.l - -..___u o BoF P b
g .Hlulilﬂl.".“__.“.- !“-.._.Hi..-_l.lﬂ.i.v.-___. “‘M ti“l“h“in“"l"lﬂh—l‘“lﬂiu-.-t_ il g g = d-.“.-_-T O P o
" il o W W W W L N e K L
i B s S e e el
e L e A R S o o
A Py 1.'!" - l.lﬂiﬂtliﬂtl..lw“.ﬁ.llt-ﬂ."tl.._lt ilﬂl..-u. Py t+ o l“.-_h.ml“.—ll.-_i.. " .—.._-l‘.... .'H".
e L e A "M KA o et
- » -.-_I._-_.."i“.-.lt." e A A R L, _-.ﬁli .-t".-.-I .-j“ ni.!.l..-.!..-..l..l.l..i..... Pl .-.I.lh.ii.-.l\.!l - T
dmsaa il-ii.ﬂ_.i.ﬁ.ﬂ.vﬁtﬂil h..-.".H“—f.i “H - l“ gl -“ l“# -..l.-_!-_l-ltl“lv!i!iﬂ!#iiﬂ*iiﬁiilﬁi.ﬂiﬂ“ﬂ.+ o i..“.lI ‘qﬂ...”iﬂlt ”
r i | .I.-h.'.l o .-.1l_l L) .-.l.l.-..-..l.-.h e L Al L
e s e
Tl e ey B a i aal al ae a E  HCN T ata aprtetutn el
R ® T B
A T R ettt O R e plle T St et
Ao e el AL o TaraTa et el
- M 0 via \mmm.-u:_.vun.ﬂh e
-_ﬂ_ .'I .-.l _-u.. H 1..- 11..-!-!....!.
o : S, e
o 23 A
“.E.IIHI."I. ..I..ﬁ.l.-.l.-.u.l. , '’ - .- e e e e e e T e of o Fo w M ._..__._-..-..._.i..__
K -_Il.-.-ﬂ.la.ikt *.__+ R T T . s Lt B
B oo
A ]
L ] " .
LY

*

._..—. )
e R
[ ]
&

o

[y

||||||||

T
-
T

............ e,
A R R A
.._“..r_._“*.._.. : “..uun_ s 1_.ﬂ-.
oo R 3
o . L .
R e
-

-l*l
2
ML

.'i-
AN,
ane

e

o
o

- T wr

e
: ._u.n# * -
- he .II...-_ .-_hl..
e T 4t 0 e gy e
."“"“I_l.l. H " .."”""..‘l $ ) . ¥ ‘.-_lll.l.-_lil.-_l.““"“”
' . * .i.-_ .‘_-. ¥ L R~ - * ;" - = = « o F F = & & & p & & o L d
] : Gt o

XS

e

L
XX

)
-

r T TW W T - " B R p ERoAraom l‘...
AL LA IERFLCTECEREIT S . ..

A
-
L
&

.ll-‘l
| L)
‘,‘|-.:|-*|‘I1|
-l‘_l
i
"y
e
s
(R
e
ot

Jan. 20, 1998

L L . o R F o E
- . - iz
P L L SRR ARty
ot “i.! bl e ._.._“;. .-1_-._-.-“.._.-.-.- e tl.wl.__.uuinln-. ”lnl "-.“
-
eyt AEALS Sl ._____LW._-.-.. = ™ = == e e e
il_h il ] - .. 1 o .ll - 3 . T % 1 T T 1 % = 4 7+ a0 & & = = - 1.-..-I.II.IIII..'_IHI.._
. i.._- h.! l._- u L] -"- * ) _...-t..- ._—"l ....-.-. i.-_ o ili“i“.- ._-“.f.lt“- -n Htﬂ.l .l. ....... E ol tltll-_._
. b L J

l..iﬂﬂh;hittiﬁhiﬂiﬂ#hﬁ h"lul.v o ._.._“-”.- L “-_“_-_"_..“1 fa “.J-__“-_" a“.._.-. .__.”.f.-- i ) ] ...l.-l...l-.l...“...“u“t“
t.-.-.n.-_-.—b__— &+ .-.-ia._-.nl E I i - a-.lb..ii.._... * D ]
i, o ) i + 4 g L
.’.I..‘.' W l.r .‘.ﬁl.lh‘.l .‘l..ll*i..i.l.*." ! - [N EE X LENLE BN
l.‘l .II.II r Il..ll..-..‘ LK | 4 P orowwr tddd R a .= !l.l.-..‘ll.llh
'] a2 e i AL LA ALLAIdELLTER ™ e
R R - SR R s e

& 2wt a L .
e SO e et

1 = Bow w > =+ % % 4 Ea& oz AN . ®

-t -,,._..._“..._ . uw.ﬁﬂ e el
bl B L] nmw R EE 3 EET AT T r L
llill.l.l.t.h.l. o ll.l L) .-.-_.- ._-.l...-.l..‘.l..-_.l".“ — b s s A A LA ._.-_-_-._-.-. - . .il_..-.i..-..__
”» El [N .I.I E ] .l.l .Il ] m_ [ 4 TrT r r MK a ot .l..i.ihil.li.ﬂl!l_ll.ll_lll.-..-.
1.l_s.l.-_.-_.i..-.!.-|.- 14.-.-_.-_1 at e . et g b R

2 e
Ll ) .
LI B e e b .-.-.-l...qrn...n.-.l-..-.-..-.-..-.-..-..-.Hu..-.-.!- ] Pl
.......... - - AU LS L o L T L T
ST e AL B T " e T T e e e L L o N L
|||||||||||||||| b og L om ok ok MRk E %Ak L ] l.l.‘l.‘l.ll.l.ll.l.l..-..-.ii.l
- - cornr e r M EIEIEIE I NN R R BN R, T

|||||||||||||||| AATLE NN NN LLEENECCE NN LI O I
----------- “ 4 e W T R R R o -_-......-h -_i i.l T T T h.-_h_lhili!.-l-.
||||||||| R N PR R R
e T T s e e e e . n e R L LA R R .l.u_ll_.s_.l_l..i..!.i.-.'.l.l
IR EEAR AR ENE N ERE » v r v 7 + & % & & & 5 8 b & & o F L
!!!!! L B s L L x a e N T -.-.-..-..-..-.l..-.ﬂh. .-I.-_.-..ii..i..i..l.._-.i.ii..i ol o 3

1.-..-ltl.lli.li.l.-lii.h.l..i.l..l.-..lih ll LB N LN R T R L et
A 4 ol 4 F
[ A N '

U.S. Patent



Des. 389,560

Sheet 4 of 4

Jan. 20, 1998

U.S. Patent

; “aa" ... uuuuuuuuuuuuuuuuuuuuuuuu .. e w e e h-._l.lq Iyt ihi.ﬂl“ihihi“i“ihthi-.nihahi

e a1 "2 T ¢..1-n1-¢|"....¢+
. s

e | .___..-_.-.l_._.l. o uh ““.-

T M..... T

e

AR

L
-

| |
L |

. +*
-
. a u
[
+

t.l-.
n

LE

L AL

k

1

.

n

F

%]

a4 M
o L I |
w W WO e = BN

| .'. .-..-.l .._lli-.
mm s m e H-.. 1”l1.l 1.!1.. I.l.ll.ﬂ!_]hllh

LALLM .r.-.r-..-'.‘I“—...-...-..l...-.-.-...-..-.-......._.._.u.q-

1""-
]
P I I |

b

e

LI

rr

m . -|-_l.__l...l._l.._l...-...i.__.I.__.i-_.-.ui...i L) A o

| n"a"s .-.l.-.h.._.h.._.h.._h....h.-.h.-.hl..-.ll nll-.l.-.lhlllll-.l”r.lililill_l afut ! ol
LIE IR B B B N L L

Fr.a E N I8 38 EXZECXALALL J

A4 4 ad Fdd ok Fddm

- 4 F 4 A & § o F o o 4 3w r m o m

l.._l.-l..h.-.hhh.._.h..._“.l.-. h.._.h h-. . .... . . --.- . l..-. Ly It.l .. ., T L
: R d ”.”."."..m“u”un”.“v".“.“.wm.%ﬁ s
ﬂﬁ Hﬂ%ﬂniﬂ tﬂwmmwﬁwvﬂﬁhm

R R

> it

n
| |
L ] ’©
1
r |
I.H‘r‘
L}
.'l‘i.'n u

o

BN
-.:q
e
g -

Eme A
tl'-i:'l:ﬂ"l
LR
m

e T

| ..'h. g

L

*
3
I‘

W N kE
e
i‘t
vty
O
%

'1‘51- L)
et
'.‘.é:.._.
RS
[ ] l-. h‘:
- ")
l:;"

n
l-‘l._ |
:-

3

I-.I-

N
oSt

| |
-+ 4
l' .I'
o

o
‘l
e

2o
e
P
'.::
e
R

i
iy
L Y
:l
-
M
"
M
[ ]

Ay
5
X

=
&

.‘
]

% 1
Mo
.
o

L ML ]

||||||

i

I-.l-
=

&
L)
'
-
g

-
-

Fy
i-l

‘I.E.I.I.I.-.‘

e Tt
.lb. LK J .-I.I LK | i.l [ ]

3 .humm.“uwu..u“nunuu.-. o

AT TR N e A e e e e e e e e e e
.-_l.-_ L ] _-.il. o . I.II.II.II [ ] l.II.II III [ g W | u.i W .-..1-.1.-.“.-.”-.”.-.” lllll .
B o T o e,

el __-.hs.._..u..._- . _ﬁu

+*
L

N
"
.

L
LA
o

F
A - %% N
- FE E ¥ F

111111

L]
S
e
o
[y
". L |
s

o

| 3
T

-i‘
-

0
I.

L] -F.ilq B a -
"
-
SeRES
o,
N,

L]

Cha
:h:-t:::#:hi
e
e

-

1
4 F + F R

Ve H.‘:.:..:'...'I.'.

lllllll

LLLLLL

Ly
-

ey o = =

Ry
o
e
o
e

M
]
]

o W wow i -
.-r.il g g et O
.-"1. L t.‘..-l.l..l.il_l“_i.l.l a1y T, N, F N FFE 1 S8 LLEE nqh.._-”h.-|..h....-.“h-L.-.“.-.

LLLLLLLLLLLLLLLLLLLLLLLLLLLL

[
4 - o

- F
o
[
'
'
IE & B - 4

Y
o
"-:-
'

[}

1-"“

%
N

v

-

4

nrTART-r

Tru_n J r r. rm a2a. _I 1
e P . .
‘..* .ﬁ"‘ - x I-.l-hl -Ih.rh.-. -.-.hll.ih.-.h.‘-.ﬂ -..-h.-ll.r. JI.HLHI -I.-.l..l.ﬂl..—. =
, 2T

lllllllllllllll

”ﬁ”ﬂ“&"lﬁi“l‘lfl .-Hh“hH.-.HhH._.”h”h”h“-.H
-

uuuuuuuuuuuuuuuu

"
|‘

'E::;::.._. .
R
ﬂ%&:‘:‘. .

-
.
3
L
.y
-‘:‘I

]
A

& & IEEEEE R N R

b ‘l-‘i't.‘;%
HE"-?E: %
e
1:-::"'

Qi

S

lllll

rfamra
t_.

G

n |.u i.__u,.__.m.ﬂ_. .__

I.I..HI.I.]EH- -+
““..1 ¥, _.l.!.-_“.-_ %__.J...-
. .Tl.' L ] »
i .-___.u._,u__“l..-_..nq.-.ﬂ"m e

S
-

RS
[ ]

11111111

-
o

.‘-

'..‘.'I'

]
i

o
.

L]
h

e,
h |
h | ‘:'.

L AL ] I-Iiii

l-_:"':'l

oo

| 3
VI
o
W
AR
e,
o
[}
o
e

i

|2
Sabdy
»

S
e
l‘

e
o

-
'
-t
)
-
e
L]
ITIHI
-

T Y T e e . " R .

EX LX) “i“..n.uii..-.t-.___ﬂ“ulnnﬂi“.-f.-. L R L N e et et *
e e SR e S
‘ l -. .‘. - .h * .' t .-IL +-.|.—.|- +-..-.—..-l..-h.-.—.u.-.ﬂ.—. IIIIIIIIIIII
S T e

AR HIh.__.lh-lh t.!.__...”.-.-_t.._..-..-"-_......w.p.pnu'unu.-“.-n.n...n.n.. et ALt TiraE LT, i

e RO S

"N ¥ lﬁ R .-l.in_-_l.-.“..il.-._T tata

A

nt

a

C

t.

SN,
afaty’

[ A
AN
i:.n:i

. :.:.i .1-
e
W

2
o
W

"

PN W

]
g

i
o
n

B oroe M
T
LI
k

=
o
-

1
A
L]
L
ml
u

N

S

.&' ll“.'«1.-

NG
:".*.'..-.:
MO

%
o
L] "b.

L
-
]
g |
-
4

-
-
]
+
*

e
o

2

3
o T
.'-I- "‘: X
] 3

L)
-

i-“l
S
o
et
a-:q-
*-I
o
W

[ ]

Ja
s
far

| |

LY

:‘:
L
&:’:1 n

L)
[
)

_%_u
st

™
'
W
[ ]
i
*l

3
Y
Y

-

i
o]

.‘.

o

:
i
e

nnnnnnnnnnn [ A
T I I T HE I CENI LE1EKCCECLL
E R IC NI B O A R B N R )
A d & E Ak ko oA -

| *i

‘.1-
] .1.""

:1-

)

:-

ah
ity
o
iy
i

e we i W

ﬁ*
L]
R
o
e

4 i

L NN LN
L L N ]

T
i
t W | -I-‘I

L)
o)
",
W
W
»

0
2
e

o

l .1.-.. l
L] - - - -
."“l_ .1.1..11.]“.‘"‘."1.“.‘."‘“‘.] “ * |—_.-..".h.__.-.-..-. LTa

R KA AT NP - & ¢ = b e a e me ne a - [ S
1“[”1&.."-."1“.1”1.“.!%“‘. w o - R
IR EN EN N X L RN - :

-..-li.-..._.-...-_i.._-l._.-.-.!.-.t__..-.i“..-"." A p“rhr"..,n....“......p“... ...... Tl TaTa T W T T
e e e e e e e T T T T T
“ b @+ kM bk rrkdr ko2 ha sk

'y

e
o

s
L
o
N
Il-"-r.
;

11111

'y
[}
L |
L |

lllll

Fu¥nTa e
e

:-
raratty
e

| 'n:::nn y

n
-
- e
. ::E:'..,‘
L e N
waghy
M
L ) l‘
i
) *'q.
. [ ]
-
:“- L]
e
S
e
- i
L
g
"
l‘.
s
l-"'l
*
:-

et
L
> Iy
-E‘
||

%

L) I#‘ll‘-.l-‘l‘l ‘I‘I

LM
o
M
e
i,

IIIIIII

-
[
'l

e

- -

W

L L

!!!!!!
+ 4 v A Hdrrre =
" A E L 1-. E S .I..i-. E S .I..-h.l.-.l..I..-.-...l.H.I..-.r.J.l.Hl—..l—...r.ﬂl .—..—.I
llllll A = - oA m .

-

-
4-::*
'

» ..-_.-_ .'4..-.'. .t.'. B

- rm . F
s P EE
Ll .I..i_.i..i..i. i.-_.-. .l.'i

Ly

.k
"
2

£y

L]
L
'y
[ 3

&
s
. A - ii-.l-ih‘i

o P L )
- ‘I‘ .:‘I l-.‘ LI ]
s

h.
2
"

s
o

!!!!!

LW
L]
o

:F-_.i-i‘i

»
'y
e 4.::

h

-
-

lllll

llllllll

r
L,

. ] " LT
H R

& b R A R Ll e Rl R e el el W e e W e W R R L L LR LA R aTaTa st e e e e e e ke e e e
l.i.l...l“l.-_“i.l.l.l.il l_l _-_“Il
- !lliii.h.l o

“".

e ol )
| |
'l|‘ll'l‘:.:‘lllll

-
1.:1.
)

L

llllllllll

T

n

|
L e e e e e
+ h F - h b+ = iy

it
e

[ 9
-

| Won ' .
Y
‘.1-

i-‘l 1.-#.4
| ]
) -_:::.

‘h‘-ﬁ.ﬁ [
t'l*:.:-:l‘# l-“l :::*:
0= &
-
1.""':"'
“. Eﬂ-‘h
l-.ll-*h“-

-

i

1-'. I“
o
F

Lo AR NN AN NERF 1 & TTTFTSNT N T NN KN
e T ‘-I.....‘..‘......i'ﬁi.‘. .h.l.l. g K 4L A ...-..-...-..HI.'1-|
S

Il..“l..i.l.".-_ b b I r a2 a2 _ a2 amdygiitdpr = -=-—t+rrrrrg-—a"TETEITrrLIEERLLE S R
rrr s - rEE [ g e L T L e a s aT
. -Il"I.-_.l..l”.l”.l.”"”““”“i”“i.”ﬁ”i”f"i“ﬁ"‘"i"ﬁl h.l.h.lh_-.l.l R AU M R M
[ ] - [ ¢ ¢ W 1§ ol g Tl T il i B+ = = R R L L - - - -4 dh e kT mma " 2 d m a2 a2 & " R R
e S
L ) - - -
N N N N My *”.—. Ak ol T
ill.li.l.i..li.l.'li.!i..l.i.l.l.!lli. .lhilililil_-_ ¥ A LEL
" 11‘11‘11#‘.!1!111!?“‘?‘!‘ gl ..-.!.I.h..-hl.l.-_
LC R el L et iy g g g g )
L
For ok h B B b tl!lt!tl.-lihi”..hih.-l.-_ )

L]
44
-

3
2
o

-I-: q'-1.
RLRTM
W 4
L)
'
| oma

L]
Wor
L |

17
'

BT
+ -

[ ]
-

* F

b Ililill!..llll .
- - . L L 4 o B L E R EEEENEREENENYYF &» = an s - .
.-.ﬁl.-..-.'i.i.-_il.-_lli..i..-..-..l1hi.l.I.h.thhI..l.hh.s_Il_.Ilililil.l. " T aIEEN

4 'I'LI

k FFEN H FFEEEER u F i L a"L e e =7 "o -
- i3 - i“i“._-.luitt“.it._.i.-tt_tl”tﬂ-r.._iiii.__._—.._.-_.—ii... e e xR i
11111 R R li".i”l."i.“i“ i“il‘l T . 1!_-.l.l.lii_-.lihih.u.lih.-.lihihii.___hi .-.i“ P, . ey
e R .-.!..-.l.i.li.-. .rli!“l“l“l“lu-Hh“h“..!“.l..-.l”h.-.l-lihlhihlliiil.lhiil -.l.-_l.-.!.-.!t.n.-_ P Ll o o .-_] L lj"TI
- ..1:.-.1.._.1.._.n1. - - l.-.l.l. .il..i.!i.l.i..l.i. .1.!..1!.1l1h.-.l.-. I.Ill.l.l. .“l. .I.i.“.-.“.-.”.-.“i“l."l“l“_l.l ”l“l"l"l.”lﬁ..!“ 1l+l1.l.1l_-.u l.l!!li.!.i...t llIll R
LA A A LAl .l.i.-..- _-_..'.l..i.l..-.i.l_.-..l.-....l_.n_.-. il_iIl...l.i.I._-..-.l.i.-_lﬂ.-.lb.-_.-_li._-.i..-.i. 4 A TTFFENEEE
L [N e B x. ir .'l ] l.-.u.l.-.l-.l-_l-.l_i.lil.-...-l.ul?



	Claims
	Front Page
	Specification
	Drawings

