X 2 A T

US00D386099S
United States Patent [19] [11] Patent Number: Des. 386,099
Billington [451 Date of Patent: «xNov. 11, 1997
[54] PORTABLE MACHINERY ANALYZER Primary Examiner—Antoine Duval Davis
| Attorney, Agent, or Firm—Pitts & Brittian, P.C.
[75] Inventor: Ralph Douglas Billington, Oak Ridge,
Tenn. [57] CLAIM

. . The ornamental design of a portable machinerv anal ZeT, as
[73] Assignee: Machinexpert, LLC, Knoxville, Tenn. chown and described O “ly andy
[**] Term: 14 Years DESCRIPTION
[21] Appl. No.: 56,131 FIG. 1 is a perspectivF view of a portable machine analyzer

_ showing my new design; |

[22] Filed: Jun. 24, 1996 FIG. 2 is a front elevation view thereof:
511 LOC (6) Cl. o 1004 FIG. 3 i5 a rear elevation view thereof;
[52] US.CL ... D10/75; D10/78: D14/100 gg ‘5' < o ;‘;Pttgllznv;’;“’th":;:‘f’_f’
[58] Field of Search .....oooveevee D10/46, 75, 78; ' ’

: : _ _ FIG. 6 is a right side elevation view thereof:
D14/100; 73/431; 324/156; 340/700-712; FIG. 7 is a left side elevation view thereof: and.

364/706-710 FIG. 8 is a top plan view of an alternate embodiment of a
portable machine analyzer showing my new design all views

~ol References Cited not shown are identical to those shown in FIGS. 2, 3, and
U.S. PATENT DOCUMENTS 5-7.
D. 340701 10/1993 Takeuchi D14/160 The broken line showing is for illustrative purposes only and
D. 345346  3/1994 Alfonso et al. .................. Di4/10p  'orms o part of the claimed design.

D. 355,170  2/1995 Mizusugi et al. .......u.uen...... D14/100
D. 356,548 3/1995 Boticher et al. ......ouneun.n...... D14/100 1 Claim, 4 Drawing Sheets




U.S. Patent Nov. 11, 1997 Sheet 1 of 4 Des. 386,099

4 o
. ar -
n oo 0w o+ ¥
. .
L3 » o '] - .
" - = - -p % N
. -
- LR
- i n IR T N R
- o E = = -
. . LT L

B b d 4 & n g ® & = & § w

LN ]

o ] ] L 1 R e
Y I ] l-‘l'-nl!-rhli-'i---.q.q-uq.--‘
- L | ] - ] =488 B0 % & p &§m ¥
1'. L | ll-il-i---un-plqi
* % gkl + F = E FF R W R p BROA N d o oW omoa
L ] ' m N
- +1.-q w B = " E N ® ¥ R A" kb W 4+ ® oA om
d o &
dwews B o & 3 W owom oF F A NN o wm o FoE koW W R
1.-#--.

N - i d m m om = o= R+ 4+ F Bo=E oW o E oW -

-

. e I O L T T T
"y ¥

A kg ™ A F ¥ & % 41 & o ® F& = = F & & & B 1 ¥ 0

] ] L - - - - qawprya

_— -
nwnE & T B & B & kB R % % & ¥ E M 4 B & = LI Y
L I |
| ] L » ] .: B} I‘*h:h..l L m 4 2 A o F R om om osx& o+ W A M oW & om p.*
smpp b 4 = 4 a2 g+ W w r m om o4 W A E W W A om

L} L] + = ¥
rE E & Ir
o ko kg - n E 9 W = = L | T & H = » - m o on
2 - PR3 & + T F m m 4 ® FF B ¥y ¥ B E N & & & m H

q'lr
..‘.'. " E K o4 A & = L] - = A 4« % & W w w
LI e T T T T S R U F I = M

L]

"'--1--11----11--.....1-1.,4,

"i"l'l|+-|1ll---ii-ll+l|nl-l-inll'

-I-

a % 0§ A o4 »= & & % B 4 B ¥ F B & B 4 = u =
1 . "
.‘_'.‘lllll.ll.ll.-lq.q.u.*
LA B R T T B I R

=+ 1
naoar & W oo d % F R B A4 w
1‘.i-l-l|ll----|-|.

LI |
" mpg 4 WM o o= g
2 T u

s T F 1 B F % &
| ]

* g v w o oW i
4y Em

* &

. ]

4-‘--I
= 4 m '_

2 oA»

L]

fivs " Y kb AR F R AT,
- LR LR R
- - - - -

-I;

*

i ] ] - o | | | | LI | ] ] = ] * B | I | | L] 4
""""'4P****lll!llﬁhhlhﬁlilnilI*ij*ii‘hjfgl.¢¢'|‘...-q".:‘: * L F ¥ 4 W

Wi s sl sl -0 N v s B e s e e s . - - B Rallerd lale sl — el -|——|r ) S iy Basle - I oy i e —

L




Sheet 2 of 4

Des. 386,099

U.S. Patent Nov. 11, 1997

- el
Lo gl L - Y L, N oo S - PR UL e il -t o el ol Ly e - P B P B ol i ok i af B o Al B R B el A e il P A B o M- Il e At el ot ey M B AR N i 5 o il - S 15 POt - Il L P S sl B A sne ol o e e L A T B A R T R B .
.|IiiJIIIfIIiilliii-ii.#'.'l.ﬂllIIIIll.llilIillq-'..'q...'-ll....-.-..p--.q--.'-‘.-.‘_-.."._--.-._-‘-'---".-"'...'--..----".....**‘*“'**.*‘“‘-".-...-"-'...-““...“wl
‘ [ ] .
- B n ] » | I | ] [ | 4 LI "= B L | W L ] . = ' B L * L] - - = a n » n [} L] L | L] n L L] = - ] - ] [ 4 = ¥y = T A a [ I I | 1 F ¥ # w 4 & [ [ ] LI | ] ] ] 1 n | | | L] L] » "."
- =y
L. - L | n ] ] a | | 3 | | a - - [ - - - - - L] - - - - F 4 L] - - L] L] n - ] n [ ] L] | ] » | | ] - + 4 - L] - ] a [ ] [ '] ] L | i - L] [ ] ] L] L | [ ] [ 3 i 1] [ - - L ] L | [ L ] [ ] | | r L] ] [ ] Y [ | | - - ] [ .3 |.
L] . | LN
r L I | L} L | n ] - - - - L] - hn n o+ o - n - » = g Y 'y ™ - n - B » ¥ M i o o a n M . n 1 u " " ™ 1 1 = i ¥ X a o a4 - - - & > - a ¥ - - - - - 1 " . ' . . N - - - d - . r =
r -
-_r = | ] L | L] - u ] L] L | L L a ] iy n * - = ] - k| W i | E) - b | - [ ] | 3 » a1 " a a 'l ] [ | i L | L » ] » [ B ] [ ] ] L | a . i - F | & [ ] L ] L | L | - | ] 4 L] - ] - b | -y
L] ] A
T N N . I LI I N L T e e e L T e e R R e N L N T T R T R I T T [ T T S T T O U - 3 * 4 ¢ & & a M
r LI
L, ] ] '] * L ] ] L E | [ > ] 4 M r [ - L3 » B » n » '} - | 3 [ 3 ol [ ] n | [ ] '] - & | ] L] L 3 L - ] [ o 'S n . - - - - - - - = = - i - - - | | * - & L k Y
[ "W
L - L] o L] L - L] [ ] " w » L] ] L ] [} [ ] [ ] [ ] [} [ n L] -~ - - - - - o - - . o L] - - - [ - - L a = - - - [} ] n - n L] L - B o ] L] ] k = ] [ ] * W w L Y L | L] [} --1§
L] LI
™M & & b B F - - n = | T F " & +# & = w & ¥ & & LI T T B - W & 44 % s i
“h] -+ Nl
SRRy~ -FY-F1-T 1 - NIy~ - -NERREE- 1 -~} = - - =
4 -'l
1:. - [ m & 5 &£ B & " | " \ - = = & P L * ni
4 ¥ S
* 4 4 & a - - A W > s =+ ¥ 9 L L ./
: Jr 4%
i ¥R R LI a - ¥ ® = W a & ® & & - LT |
L] » I
. ]
FE & §w ¥ & » 4 = 4 L » = 3 A 2 F B & & k& - M pg = & g g o= + x % & FE N A ¥ ¥ 4+ & m &2 w oa m W ®w B w o om A * % & N 4 &4 = g W LI | U R |
iiltiiiilliili-i--hiliﬂ'lllllll'lHl'i'l'illllilll¥iil--l-lml lliriiitlll-il--t-h--a---l-liibtp-ltlrl--l1-+i+1-1-|1-rqirr-t-|-i1liiililiiiuiﬁitt--tpq|1|nrulnb-ll---u--prnnuln.+.-...i+.-1pu-.*.*..
el Il g . ' _ .m L S - o H i - - i - iy . b e L] il | o
R e Rl ICT. R NP AR WM RS A i R ) e T hur - e am -l b gl It e s i me = ’ e e L R el it S L g I . T e A8 S | ol e i i

5

J.

I'f‘l'l

Tn

rn

S

AL AL TR T

L AN RE LN BERLINNNENERNEERERN!

- S S i e e 3 o | P U Lt LA e A e AN LI L o i M I L AR P i e st AN 1l I skl A T e i AR Dl et IR st o it T - Ay e 19 Pl e mle O e e Ce ol e

*TERAFEFRRASFFr A PRy Y R PEA

UL - e sy i o
FRATRIAARAA

ST T T L TR

d lasaadsd

- "'T.'l"!. = - s -

LE B AN B EBEEREREERNE N

LB R AR LN RN AEBNERENENEERES R FE R R Y IR REE N T T R E R RE RS T R  EEE S

- I BB EEREELEBENERERNENENEN QNI

L
[ ] L - [ )
* ® = & w© F w = = n u L] ] LI | L I | n L] L] = = ] r ] ] LI T - » L] - ] ¥ W | F oW W » * B . = o A r % [ | *: B » ] LI B B L) ] - ) [] = B & 4 ] i N & W
o uall
L - - 4 L] L L] - - L L] ] L | L] = a n L] n - - L | B = L v % L . E & & " = 4 ® = w ] | ] + b L] | ] [ ] +* W w ok 4 T | . T " B EH & B " | ] l - 9 - "ER T 1
L
f¥Be s & A o+ 4w B % & & = % ®m % W a W = -
= 4 ]

;ﬂ - " - L] - - L - - [ ] ] ] ] n [ ] [ ] ] ipt-

' N .
* 1 - * ) 1 B - - L ] [ ] n n " ] [l [ ] n ¥ mmy

| = P

L - - - - . - | 2 B '] o n n [ ] ] - LN ]

H L]

L] * = - - - LA L] n 1 ] n - - [} iR

L " n
- B B * L B ] - -« = ™ ] ] n n n " - - R

il B N

i, o L] E - - - 3 L] F [] L] o

W = n

. L ] ] L] L » » - - ] " LN ]

= -

- n L] L] = L} L] L] L - L "I |

4 [ ] ]

=4 ] L L L [ [ ] n - » - .".“

- - X
=2 S | F ] d - a L] d n a » [ ]

I - .
- ] - | 4 | ] | ] L | [ ] | | '} & " = gl
b L]
[ ] . o [ ] - - o [ ] ] ] E ] hi"
a i
E [ ] ] - - n - L] [ ] n - ij"

1 -
LI - ] u u - h - [ ] - o, T

e -
. [ | ] [ ] [ | | - | ] - ] L .1t

I -
[ ] - n ] ] ] ] - ] - ' IIT
L] | T

L ] ] ] ] - W @ m o oW - Ay

LY L
E w # L A ] ] L | ] - = roa
L] LI
] - - - + + - - - - =] ;“-

T '
Ila » & & . & - =™ . .
| L I 1]

L ] f L - - L] - - » - 5 4 &

[T o]

" & = & & L = 1 » w B0
n i pep
a4 &% & & T & L] f & & om wal o

-
~ B T n

, rF & w» * * =» * % F = 1 ..u
L] -

5 ] - = * L] ] L) - - »r m 0 HUg

oy [ ] f =E

- & = ¥ L ] . B * o 4 N n-map

- - "

4 - * LI | n ] ] L h | I
n A !
* kK F B ¥ 5§ F I & B B
| | - .

ir 4 w B % 1 N 4 p B om "R 1
. * o

pu.,, L] - - - L] -+ [ ] -+ [ ] - o=

- . -
:.,l L] - &K - L] L] L] ] | "R by

L - -
4 B [ ] | - ] - ] - | ] - > it

n ] -
L* % 1 & § 4 ¥ & W & 1 aw n M
- L)
n L] a - n - ] - u - = Mo
T - ™
1 ] n ~ ] | ] - - - . ma
- »
-_h. | ] - - L L] " - r L ] | ] -w-

-‘ o

- L] - ] L ] ] - L] - Ll ]
F x ™

' & L - - - L - - r [ ] n - .

?' [
n L] +* * - ] ] 4 un ] 1 L K J

'E- ] Y

=~ I N ] - & a ] L] T & = - &
- »

[ ] [ ] - & | I | - * - r o | R W T
] [ ]
e = - - = = - = a » n o
] a
L | L I ] L * - L] - ] -!tf

n a
[N ] L 3 L [ 3 L 2 - - L 3 * » - LN 1
L] L - -
'.t L] -+ [ ] 1 ] [ ] | ] | ] [ 3 [ ] =y
| L

T LK ' - = = - » » - n » .*;

- * ol
L ] L I | ¥ - u - n ® ] P

“r N -

L N ) n | . | n - 3 » ] a - L]

Al . T
+ 4 & B 4+ 4 B % ® o & g

. u 4+ =
LI [} | | [ ] L] - [ ] L] = - P
- L]

I I B D R D R DT T ase
A [
[ ] [} » ] '] L] i - n - - -
] n
] | [ | [ ] | L | L] | - » = ' ¥ o - - - om )
- ]
i m ] ] - | u u L] ] - - r L] - - - - - w-

=R L

" I N T R R R T T * 1 s o= maae

amn g

T 1a L ] | | L] L | - i - ] - n - ] o - » F [

e "

== = & Fr ° 4§ % 4 ¥ 4 * i W Ao " EER
- ¥

I R T . I L I I R Y
- | ] ]
n & & + & ¥ + & + 4 ®m = ¥ ¥ & B & F 4 4 ® = = & = = §p =2 ® E  ® & F o " A & a2 ¢ & o o % W & F = 4§ ¥ ¥ ¥ o ® F E EH N BRI B OF N R N I R B N & 4 WA ¥ ¥ + * & ™ 4 W * 1 W mamwm
] L]
- L - L - - = o = N n k] L | L | o A 4 & ] L] ] n L. L} L. * - LI I = & g [ I S = B & & ] & 4 = @ r % & @ w " N L] [ ] ] n ] - v 0 = =B B [ B o W - % & W . [’} n o= - -;

e L e S s T R R O O T O S T T S T T S S .
a
1-- - - - & v = * = L] L i a4 = N i« - . [ | n ] ] L I = h & ¥ W @ w 4 & ® ® »* F ® F K K % & W + B & w B ¥ w n B & LI T o« = B B N " = oq = = B B O+ - m * u | . | - -H-np
I'r *- * r 1 » [ ) - - - 4 n | | ] ] - - - r - - L ] L | '] ] ] r - | - - L L] - - r - - » 1 | - B L} o n [ ] * - - L + ] n ] [ ] [ ] | 3 | § - = [ - - = = L] - - = . » - w ] " » ] N o 1 " . . -.-‘:.
I- a - ] [ | [l - I ] ¥
< A & * 4 F & ®oom 2 .oE R poE gy w4 maoF oW T OB OE RN T M W W A+ A & F ¥ WO W OE 4 OF OB OE F E N Ok ¥ omeoe o s b o oeedoeeEa A d & m ¥ = R ® 4 H OB R B ¢ B W ® 4 B R E B =2 = = m mask

TFEFRFARE 2 R mhd s FE AR ARS FREd e b bbb byt Al m PRy s rm s WE W RS R FF AR N A bdah b B b S P A Fom .|...'|

L - -k ."I*I'_ STTOLYS n

ﬂlhfiilll"ttﬁihi-.ii---qiiltn.utﬁluib*.ﬂ....;----.-*l.‘.Fu*qp_jn.]....*..-.....‘

Rk M Rl il e r S A L e A

B - I i i | o) e * -




U.S. Patent Nov. 11, 1997 Sheet 3 of 4 Des. 386,099

n L

MR A==y AH——————

. r U . b i . . Y LI . - ., - LI S| L T T Fl P . PR - . omm o oo, 1 . oo - R " P - . .. . R I P
. h . .. . - - - =——— [ " R 1L HIE N FH N - ' - pr ) j‘_ _‘.J" -, - L. !
(L L LI oA [ [ I-7T7T°7 "TT7] M e oy e e A ol p e - LTI T ] mREErEY - S N LE "I' L/, Homafit g i -}-ﬂ . [Z T i i il i [ " - =ty A [ - T o e - e - b |
iHWIlliIIlIllittiiwiitlniliiilllliilh-—--qq.---nnpitiitﬂ—#--qlq-ll-‘-...--"'qtiiqp‘t¢-1qwiqqqpqwm.11ll.l..--i-lii-iuiqqnlnnqnﬁlillliitiiﬁiiﬂHi-----q--.liiilllllil-
B B
] [ ]
oy
II--lllihI-Il-'bﬂ-nl-l-lt-¢-l-----bn-r----ru----t11---4-1-11---&-11--!- [ Y
L |
L] L] L] L | L] | » u E 4 & a - - L e h 0 = ] « - u [ ] n &« 4 [ ] ] ] . w 4 = & | T | 3 [ ] a = ] | . | w & = & ¥ 4 - W F ok W L ] ] " E & Ww = n | . » . 4 ¢ +*+ = 4 Eom - - [] ] ™ !
[ '
Kl e - LI L « 4 1 9 LI I | [ ] LI ] ¥ ®F ¢ % ¥ | B | L | * * ¥ x @ L PR | | I S | I B ® = i & ® K = 5 5 1 n « & & + ¥ & & w = L I [ B B & w W ¥ = w w n o . PN s m ™
(L~
i#il!i--l-llr---r-ll-iqitiill---i-n..qq---lll--ulilrlr--il-l-l--n-rtinn-ltq---i-il---hqy¢¢---
[ |
."-'l"*-*'F-"i-lII-.-lll--lllll-I.i-||-|l.j..l.i‘."I'-'.j.-Ilhiijplliltlh*"‘.'lll-
* a
x* & 9w L] . = L I u ] F o W i1 B x 0 n | « W LI | [ | | L . L I | & = =wm ¥ ® F n [ ] [ ] L T ] - a4 q * K u w 4 = " = > g = - + a u L ] L] » u LI ] ] n - B L I | 1 = n L] L
4 h

- L | » Ll ] ] | L] L - L. | 1 ] - n - LS IS ] n ] - - ] ] u - [ ] - - = - - b L] e - - [ ] n ] - ] | | | | | | | - - L o F | L W » n - - L] L | n L | L | L L] [ ] L - h | 1 - [ ] L L L ] L | n AB
* m
L L L] Ly L LI - = n L + W LI ] L] = E 4 ] * B # & & L . » = = 4 " B B & s 4 = ] [ ] LI | + = A L I | ] - =+ = = B & L] & & = L] » = * = - L S| L L I | LI ] LI | a = - & qr
Y
r - L L L] L] - - L - - L L} - - - - - * L] L L} ] r + ] * - [} -+ » » - "] [] - ] - - [ [ [ - L] L] L] [ ] 4+ ] - - - - ] » [ ] o - W L ] - a ] ] 1] - » n - - " "] - » L ] F] - - - - - - =
| I
L ] [ ] [ ] L] | | ] + L | L | | L - L k| | | ] - r '] ] L | ] | ] B * ] r [ 3 L] L | [ * - o+ | | - - - - - - - - - - - - ] a n -» - - '] ] n n n - -* -* L | | | | e ] ] | | - » L ] " | ] | 3 n L L ] L2 L | » ] 1
- g LI
T TS ] o - - - ] » + " & & - - F 0w L] B W h = » L] [ B | ¥ | n a * [ 8 [ u L] n L - = ] " 3 - e - v = L " L} - L a L] & W = & | | ] | ] L I | - L [ ] n » * 4 L L L T L » - [ | L +* - @ wmk
M LN ]
e L R I O T I T O T T R " R % o+ & o ® BN W Ow 4 F ®wW W 5B R & w 1
= LI L L
T n = - ¥ - [ ] | - - - u * L L - ] L ] L L | 1 L r [ ] [ ] | r u | 3 L] | | 1 - ] | n [ | [ | T = L ] L | | ] | & - L | £ a1 L] LJ L | ] | L | 1 [ ] | ] » L I [ ] [ ] L] ¥ L L | L | [ ] 1 | ] L ] [ | [ ] * = 1 L] [ ] » | N |
. LI ¥ —
“ e 0 [ ] = & & i L] *+ + & = » B * & | L] L] - n [ ] - 3 [ [ - n n = [ - & ] | I [] [ ] [ S T * n * = & W = ] - & w 1 u | B | ] s & oW ] [] ] - ] - = [ ] [ ] L] “ 4 = * = & ] n - a
] aw
a £ n B % &% 4 & + 4 w ¥ F B B ¥ * B & a » LI B " ¥ w 4 = = 1 " 4 4 & w 4+ w n1 = r = + &+ m = | * + ¥ #E 4 4 4 B B W W W ok * = & B = T T + - - n n * O+ 4 = ¥ ¥ - " 'l > & = au
a [
(I | - » B & R W L 1 » W n » B & @ b L] = = & | ] - * T 4 * * ¥ n r - u [ | [T T | 1 ] " R B & | [ ] - ® & = & 4 [ ] B & & i - r [ I T R | L I | ] i i [ ] ] L I X LI | ] LI = n » ¥ -
[0 L
.;l - - L] " L] L] | L] - - [ ] | [ ] » * [ ] - L] » ® L] » - 4 L] - & ] - L i u n [ | n - = | u ] [ | L L] a 1 B ] ] L - a 1 & B L ] ] L] n ] ] ] o L] ] ] o - - L] L ] L] L] v 4 L ] L L] - -
w "I |
H LI LI B = ¥ 1 * = % &+ = ¥ * = & g F F 4 m - + m o ®F EF = a n F & ¥ F O F F E d " = ¥ O W i & § B O s & k [ B » W = ¥ + 4 1 g ®F o * [ | L B I+ R ¥ ¥ & r & = * & 8 W -
” L™
L] 4 = A L] L g * u L] L o L L] L4 ¥ a & L - L] - - L] - - ] ] - . - - " [ ] r - w - & r w ¥ & @ n - ] [ ] L [ n n B - = = - " " L] | | o u - - L) n - LI | n » * a ] ] LI~
L | LI |
I~
'..ll L] ] ] | » - L] ] | L ] = [ 3 [ 3 = - n F] n » - - | | - + - - | | | | | | ] L L v | ] n - - - -» L ] | | | | s | - = ] ] | | L} » - - 3 ] - L » * L4 ’ a | | | | a - - | ] n & » - * [ | [ i o | 3 n - - - ] o -
-|| P
n L L] - L] ] L ] - L] » = m ] L] L} - i - = - - ) - ] n ] - - ] L] - ) - - - n n - ™ - - n - " o - - - n [l - - = n - ] ] [ - . n - [ 'l [ - ) - N - - . " - ] n - L | n - - L n n [
- ']
L . oo L H o W & & # & & & A 4 + 4 s - 4 " - 0w LI B | - . - w 1 Foos & a I 1 d g P R D T S » 4 & & & % = & = a4 § = B *® % ¥ ®w m 4 ®w = = ® m + #+ A w A ok W W "
[ * 4
;s = & = 3 P &+ & 4§ F % F 4 4 & Y E M & ® B 8 5 F % B ¥ 1 1 B & % & & ¥ W - & * % 3§ @ T @ B ¥ B 0k & &k & & 4 § w F oF v ® = a H & *T = m ®w % §F & F &2 § 4 ®B & 1 4 ¥ & B 1 =
L] + 1
Fher = 2 5 F 4 # p » B B ®R ® A W N W oW @I E I % % 1 4 & 4 "8 ° ®N = 4 # 4 4 1 % & & + # 4 4 ¥ @ & » 7 ®F @ B RE + F W A B A& w ¥ F W §F ®w g B L F b 5 E B % % % N ¥ mM ER ®E B # ¥ ®H w =
[ - + iy
| [ ] ] a5 4 L] B W 1 E K - r L | [ [ ] - o - - - - - - - - - u n - - - - m - n - = - & - - - [ S - m L] n - + = - [ n 4 | | ] - L] [ F L 3 ] [ ] n L ] # 4 4A [} L - = - - - W m MW
- =
+ o LA = 4 r » L n | . " = a1 1 L LI | | L B | LI B N N M # ® + W 4 # = = m 0w LI " ] = ® & &« ¥ = = * * = g * EF + 1 # 4% % = % B ¥ * + 4 = ® & & & ¥ = * w u r o+ T * =
- )
L - - = L | L | ] L L | L3 | ] L 2 - - | ol e L - L L] L] [ u ] [ 3 [ 3 ] - . - L] L r n » n . » » | | | | | | '] L 3 & ] r | [l n ] - - | ] » | | L | L ] - - - » . ] * n a L2 L wr -~ r ] ] L] ] - ] * L] * R
- [
* | L3 L] L | | | * ] | &+ ] L L] | | 4 L T a L | | ] ] o H ™ - L i - - - ] - o * » " » » » » - ] a wr - ) - i | | 1 i | - " " | | | | | | ] * | + | | L 3 ] ] + a a L 3 | 3 ] r | W ] [ .| n L] = L ) B
IJI-- -llu.
Af * L} L] L | L | | ] || 1 L] & o ] - F | n - W & - - - - [ ] - L] ] " o 4 u - - - " r n [ I~ - - - a - = - - u - ] | Y - | ] ] %} L] - m - " " n n iy [} - - - L] L] | L] | ] | L | n » * » L
- L
* u - L n L] - k L L] L] - - - - - L] - L - L - - - ] ] L] - r ] - - n » ] - ] L] [ ] [ ] [ - - - - ] L] - - * L] ] o = L | [ ] n [ ] L] L} L] * - * [ ] L] w ] - L ] n n - » [ ] » L + - - o - - ]
(= = L]
=+ u " L - - L] - 1 i - = - = = g ] = N L T "] P n | . » . "] n n ¥ - * 1 . r o y ¥ - 3 r " - - + q = T A . ] = 4 = " - L] - " ] - = * m " n F T n " " - [ ¥ & * - g B
—l 1-
r &g L] L] L ] L] - # 0+ & a = o = & L = ok | I ] - " [] ] -y = rF = - ] = 0w " ow | S| ] . = * T [ | r T ¥ | T [ " = » | | ] n " b w W o= n n a @ | O ] ] * - - = - [ ] n L -
[ ] LR
- T R 2 B R R 4 3 @om FE R 4 kB OF oE o2 doE s &+ A M K BN W W A % ¥ Bom o oE oE ™ OB OF OF OB OE A OE * ¥ ¥ 4k F E owE oW OE OE R R R ® 4 [ N D R R T I R T T R N TR TR T A W
[ ] [
* 4 L a [ ] - a | 4 ] L L] - ] ] - - = » - - L [ | | - + [ ] n - * L ] ] - - » * . k| a ] | ] » f | a n [ | n a L] | | L] L} L] ] a | ] ] ] - W = = + L] [ ] L] * * & L] H ] - * = n - * L] [ | | | - L [ e
n LI
i
o o * - " -+ - - - - - - - n L - * k ] ] r - | | * - ] - L] - - L] L] L] ] ] ] - | ] n ] [ ] [ 4 [ - t h ] ] | ] u b | - | | ] n - = L - L4 ] | 3 ] L L | 1 - " n L] - L] ] ] » - - - L | L] L] L] n - ] +I-
™ LI
' L I | L ] r | | L] [ ] ] ] - L o ] ] [ 3 - a1 a - - - [ ] - d - - - + - a » - - a ™ - - ™ B '] " n - » ] [ - » ¥ - - ] ] ] ™ » - ] - »* » 7] ] " - - n - L[] [ - [ ] n » L) L - | ] M [ [ ] - [] = MR
- LI
T' * & 4 4 = & om i+ B A u LA L D DT R R F = * ¥ 1 W & LI r B T ok n | I Y . " = R A 2 x R Ok s . o+ = B B " s = B ¥ P & ® d o - 4 . . = B B B ®m = * [ ] 'l i L R I I -
- [ I}
[} ]
@ IR * & L u = = & 4 * =W = = 1 LI 4 A a A . i " e - . = W n L] r n . = n n - &+ ®m 4 = B B & = 1 L " . " a = 4 W B @ - F ®m a o d x " " & W A & 4 & m - x i = ®* m § § = - a [ [ - A
L | L I |
~J i R T B T T T T S T T 4 4 F 4 & w 4 L & @ 4 W b & & = 4 4 # & k& m o4 A e o om o® oM ® E a4 W ma
L | nh
- L R R I R I e R N T N I N N T T I T T T T T T T T A " & ¥ ® 4 H4 4 ® = F @ § ¥ w § " K & g & § o
i LI |
u - - - L | n ] ] L] L ] - L 4 1 ] n ] L | | [ ] [ ] L ] 1 [ ] | I [ | L] ] u L J L] ] | [ | L ¥ [ I ] L} & [ ] » L I [ ] | ] - - - -+ a ] L] » & ] # - [ | [ ] [ ] L | ] L | L] 1 | ] ] L ] [ | [ | L] ] L] [ ] - - ] [ | LI
- , - a
f”h . & u LA B = & n * B & ¥ o w n a 14 & L] | B B | + &« =B 1 1 1 R d =+ = | I | " O W = & [ IO TN B | - % 1 1 n = KB & & 4 4 = B 5§ » & A 1 = [ *F & & & & w B L I ) | n Ty » 1 1 a2 L I | [ - W
- o,
g LI - - n - - L L = - - - - - 1 - N L | - - u | | L I ] | | ] & L] = -» [ = w o= - - r n n n n = - " - n n r - + - - - m - 1 - - - - r [ - - m M - - - - = - [ Y o - - - - n =
|. T
. b L} uh L] ol - + - h [} [ ] ] - - L] n - - - L | ] L - L] L] » - N | ] | ] L] [ - - - [ ] - - - - o m - o L] - - n L] L] [ ] - = - - - - o - - a - - - ] F a & [ [ ol - - - - n - - n - - + i - - -
- + B
X - L) * - ] » » L u | ] [} L} ] | | | | | [ | - F | | | * * ] n ] + 4 b 9 L] & d [ - ] n [ ] 'S * LS - - [ ] n * - [ ] ] ] ] + * * L] - - - ] | - - | ] ] a1 + L b ] | - | ] [ - k| | | » ] ’ - ] | ] | ] | ]
- [ 1
Tl * % ] - - - ] - ] ] a [ ] » | 4 L] ] - W - L] [ ] ] | [ ] L] - » » n L] ar L) L] * L] . - ] - + - - x N [ - » ™ F] * [} [ M - - - = g + [’} n *~ = ) ] * - - = [ [ ] " » 1 ] [ [ [ - W § - - ] ] n
- .-
¥ &t v @ * ¥ = P 1 B 1 o & & 4 o x AR W F o i & & & 3 = = =k B e B m g ~ + ¥ # m p n . = + &+ B g u - « & A = § i * W w m a L I T b I 2 & & W Ok kA A = LI R T L T
' L2 ]
LS i ¥ 1 i b 1 ¥ i n L . [ | ¥ - LI | n L u x  om = B s . PR - > = & * 4+ W & N LI B | = 4 ¥ LT T | = & & ® ®F ¥ E d W a w * 'l " - 1 F E E 4 - » " » [ ' N " ]
ll- » nill] R
A 1 LI | L L L | = +* & w * = = L ¥ m p R R o+ ¥ d = . - r r T " T g " r + w n n * = 1B 4 a4 u LI T | | LI | " L N . T . ¥ L I n [ | T E B : = X . [
il ™ LI P
[ ] [ - - ] %} - ] - 1] a - ] a1 » W L ] n - - - [ ] | ] - a i - - n ~ - * W [l ] r n ] " L] - ] [ L - - Ll - ] ] « wm ] u n [ | n L] F] L) ] [ | | ] + - - - L] L] L & a a * u - n n r L] L
‘] [
Hilr & ] I ] | ] C ] [ ] B - - 0 = « = e oW [ r - - - B » - [ u [ '] - [l - - a " - - a * [ [ L - = n - | Y ] ] a » [ 3 L I ] a L | ] e o & L] - n - ] ] - - L I L] L ] ul L L] L} L | a * & B &
L] [
s & 4 = W i - b ' e w4 L A A B O L e B ' LI | = 4 = LI = = LI B r % d g # ¥ = x5 d = = & = 5 & @ % & S 4 4 = « Kk F m = & A R % & o+ & & W N W om r o o M "B R
" LI
. P ho=® o s i B o+ 2 & ® &+ & ® ¥+ ¥ = w ¥ W N - . ' LI = F = a . [ T T TR TR T, Poom - = @ 4 4 # A N 5 % m om @& m r W OF O+ o+ 1 I v r & B B " m oE & oA = % N T )
L] -
e JE N b n * L L] * . L] - u L L N ] a - - - n ] - ] W = - - ¥ n n . a 1) . o ¥ n ] o - o+ - ¥ a = - " - . n ] [ - = g ] - [ " ] ] [ N N 4+ @ ] > - a n - o -
wE 4 &
L S A e T o
n n w0
o - - - - - L ] * + * - - ] - - - " [ ] | J L ] ] | | [ L | L L} L] .l [ ] ] - i ] L 3 » 4 [ a d - n n - 1] n " » » n L w ] 4 » ] ] ] - » ’ » n n L] - u ] 1 - - - L] L] - L4 * k| [ 3 ] r ol [} ] - -
- | I
-y - - ] o L3 - - - - LI L] - - - 3 "] '] - - n [ ] - ' N - - - [ 8 - ] - [ ] - - - - - n = - n r + - - [ ] ol - ] - - L] ol - L] - - + ] - o [ 9 L] = L - L] . - = n L] L] - -+ - - . - - - - - 4 =
" n
LI | L] '] [ ] r a [ ] i ] L | * & | ] | ] [ ] ] ] [ | » - - u n - - - - » - - - - - ] '] n - - - " - ] n - ] " ] ] n n - - ] [ - » - - ™ » + ] ] [ ] L] ] ] F] 1 1 L L] ] ) | n [ ] ¥ | [ ] [ [ ] ] [ ] [ ] -
n [
-ll r L | " n » - = 1 T & B ] F ] u L] | n | S ) - 1 ] [} + - . | [ _ - . = = n n - % - » ] n - . - - L] n " & - h A ] | - B oa * LI | L] L] L] * & 4 L| * w L | 1 a » ] LB | L] | - 4 L] li
n LI |
o LN - - - - L] L] b " L] L] L] u ] * L] - - - - - - [ 3 1 L ) [} L] - - F ] - - [ '] * a - - [ n n - + - - "] [ ] - = ] L] | S O ¥ + 4 ] [ ] ] ] - - a Il - - * * ] ] - & - [ - - - L] o - BN
l.-lnl LI |
u * o+ 1 n * ® 1 F & = LI B [ ] * 4 & & n = & d i 1 > r I | a . ¥ # = B o= * N . 0w | T | i d ] F I I = - ] r r LI T T T . LI N N L * ¥ F N 4 m ¥ & = ' i A =m = = - = n x [ I T
L3 + 0
=
-'."' b . L u L - " L] L] - - " n Ly L L] L L] - = - Ll + ok L] ] ] - - - - ] | L] LI n = L] ] - L ] n n L | * a a L] - = s N - L I | ] ] L) L) * " " = r = = n a4 . n n [ - . n n -
F ]
L & ¥ 1 F & m = 31 F oF O w ow W * += 4 & 0 % # = g 2 w ¥ n =  » E r A "I " T, ) i & = ® EF w = = 4 % F & ¥ * d 4 F B ®* « = w® § » W = & % & = W *+ § W W E W = § % *
-
it &, - = ] ] - - - a " | L | - | ] L [ [ 3 - " n 4 - [ L - = - n h - L L] - - - L] [ L] -* r - W ] o 1] - " L - n L} L] * - " W » [ 3 L + - - ] F L 2 + - - L ] " - - - a - » - u a L J

!ilii'ltrllll#hiliiiiiiliﬂil““"il"l-iI-lIIIIIIIlll'll#iillii--l-lllllni-lll-lIliiﬁitlli-j--;p|
----u--l---q-lnlllnliitq-pi-nilll-ti------nn-----u-.---+1*-|q|uq¢¢-|---|++ LN R R R TR B BB L B I L R I I B N R I N B R I o N N I I R e N N R EY L E EE EE EEE I e rye—

ol S I A i W - ph:3 A P AR e kil nlinls il 2y ki 22 - - -l gy - - o T s py — pal o - L 1 " el g el die gl el i S Bl vl bl S B il reull A s = B ol i sl el ol il Ml sl ol (O e S O - gy - P

f ” 5 1]
I'l
g . o i e e e s ik & o il o il ah e & -k A [T 1 T I e T N A Bl R A T T - -l el - bl S A
 atvaiam Hm. Wl ol e el Bl N e s 4 v - e e e o o o g A N A e e - A I - . H-:.r- PN [ U N O - S S B """': ~A Al - A I N e
L R I R O I T I R I T I I R I I e e e e e

* % A A A b s AN EEEh Yk ds R pEE

IR S WAL e R e b 3ated el b P e b B Tl el el etk b B e YA g T TR RN b £ R ey

©



S. Patent Nov. 11, 1997 Sheet 4 of 4 Des. 386,099

e o4 . o ' .. sy il L . I \ . - ] . e .
- - i el il 1w ek e el ramy el i el M "u-mnA' o e I A I il Y i - s st 1 ok T “ M s e
e - e T T Y T T N T T Y T T I A I R e e e T R EFE R TR SR R E R R AN E L NN R RN RN RN R L ELE EEEERN N

e kR SRR . N S S A A oS Mo S il B E S 5 O R AR S RS A

r

<

] ———e————rn AT rn FA———————=—an

—
F - ; e, il rip et kot ol e e e - s - [ B e g iy A e T T g e e T =L X

Lt g o J LL T Jd L - [ 12 . [ 1 ., [ I1J].,] . - I N - - (e £ (111t 1t [, [ 1'% b T RN _[ LTIl 1[ TR L L] L il oy dele mal oyl el I el i Bl e i e lninll- Bein- it il ol e Bl e il A Al e B b b e Wk - ol iy ey ] - 1 %
AmMEE AN E NN EEEEEEE L IEFL A BN Ha b mp ka4 kd D EARE AN RN PR aEal P u i BB A RN AN AT+t A A A EREF 4B A PR AR R a o d EFER F A AR d F AAB SNl A FAd V SIS AR AN AP

R R N Y T N R R e R T T Iy a e ey yrxaa  x rerr e s R T R R RS R ERRE N RN R R FNE R RN SR N LR L RIEENEERENE NN LE IR R e L i el

¥ % ¥+ & )

L3 T LI R T T A - B 2 m = = o « 3 B B = J’ E 1 ® = & = % 4® B w 1 § % % #% # 4 B 4+ 4 ® B B ¥ % ¥ LI B | ] @ & & ® 1 B+ & K K 4 = & ¥ = 4 4 4 W= § @ & = a4 9 W
N
a1
-1" * L . 1 ] L) 1 + % = - | I - ] L I #Ol 3 | | I ] n ] | T | ] P, = | - | B | 1 | B | a | B a 4 1 1 [ § | T ] n u - = ] - . | . | L) D n ] L I | ] LI | L B ® B B * B L] a LN ]
. "
g I
- . a w [ - N "] o » i B - [ » 1 a a - M - - - - " " . - n a - - - 2 I~ ™ - - - ] r & - * 1 ] [ L] ] [ ] [ [ * [} H n - - - 1 L - - L L] L] L 2 L L} L] | - A * ¥ [ ] [ ] | L | L] a [ ] - e
[ |
mda W
e ® d M N % = W o W B & N O®R OE N & & & & 1 B oW w = A A ™ % % % #& ®H 4 ®m W § W W §E § @® w W w ¥ 4 @AM W ® ¥ F W F§ Kk = ¥ * 4 & 4 ¥ # »» B =& & & ¢ 4+ & 4 ¥ B 4 ¥ 4 = LI L L
Y. .

; * - n L - [ ] 4 Y * 15 L - - - - a n r - - - - L] - L] - - = n = - - - - - P r - L L - + + L ] L ] B - [ | [ | | [ | r » [ | | L | ] 1 L | | - w ] L] » ] ] B E L n " L] L] L] L L & L] n L L L] L - -
- n
A - « + 4 n &N * & | * & > m n " & 4 - 0w - . " - - " B - - 4 - 0w n - W 0k ] P F & = P 4 n W & » & & W | ] | I | a 1 ] " = | m = | I | ¥ a = ] F o4 o ®E ¥ 4 ] L] L . a = * v A=

H [ ]
- .
! n » ™ ™~ n '} » ‘1
=% » 8§ & & ® A 4 @ > w .
4 n | ]
) * = = R R ®E B 4 ® A - A E i 4 ma
"k B ¥
T ¥ § 2 F W % & o - n ok om = B L]
L o |
i * 0w W & % A 0w W 4 m [ ] [ R R B
-'I'l ._
3 T TR T R T S T ] ] —. . i ] ) . } - . I T T L Y
- , — r "
F = = i = | | ¥ ] L] ] -1 o % -~ J; ; A P n [l - -
. I Bl LN l - n [ 3
% * 4% % ¥ = = ® 4 ®m R W m ‘ql-i ; i Il _— ; | I I = = F K F 1-.‘
. -"_"'-"' —_ - = —— —— — )
- P S — o e e e o - O L e e L I P - LN . e —r == n - - - - - & mia

v
. ;.'
+
*

+
.

[ ]

+
.

+
[ ]

11
d

]

1 [ ] [ ] - - | - -+ o n - L] [ ) L] n L
- L L)
v & | - % | a » o - w n x> W L [ ] [ ] LI

L] ..
| ] » k.

I m ] * .i [ ] L ] -+ ] ] - n ] ] | | | | E ¥ 9

"-- a1 5
e L L ] w L] L L] L | | " u | | J | ] L] | L] L
| I | L ]

r.; S -
'l'." * ¥ B w W B A ok r ok B = W I T i.
.-l.I - L I LI - & LN ] . = ] [ ] ll'JII
‘l. * * % = § F B B 1 = 4 % & ® * RN -
]
- -1'1- 4 ® ® o+ A4 % &+ o+ @ = m om . = u -.
-i-' * * @ @ W N % W A W n o= W -. -

[ ]
L
o ¥ * B w ¢ &k F R B ow
' m
T L ] m L] - L g L] - -
L]
| ] | ] - L] [ ] [ - » [ ] [ ]
B |
.a.lr L » # & 1 4 wW ® % =
L
l = & ¥ w = & o K A &
- 1
‘-I. ] - LT - - [ ] ] » »
. T -
e = ] [ ) n - - ] [l LY ¥
ig u
L | ] - LI ] - ] [ ] -* & '
.
1 - » ] ] * L] - [ ] | ] k| L]
?-4-
"% F & W & A & = 5 - B
:---
a a [ 3 - - L [ ] +- - [ ] - -
-
2 "® F & B ¥ A A B A r W
|
e " ® K & ¥ I 4 5 @ 4 =
F
4k W ¥ #* % @& @ § B B
'.}I--
"_.""- - B . M 0w ] " " ¥
L L B
I I T T T T T
u ¥
LI W [ ] ] L] [ | ] [ | 1 L} | ]
e -
?h‘ ] - - . - - '] o wr »
L LY
.&- * = + @ * = W § B ®
L
"lq - N - - - - ] '] .
-
I'I = = &+ @ § ®w § §®§ 1 n®m
-
4 % L 3 ] * - L | | | ] ] e me e mmm— - - - -
Le =
4 F B F ® 4 ®w § & 4 =n
L |

- = o + & =m & =5 a2 W =

.Ii

" B & & =& & & 4 & ¢ W

-

e = ¢ ¢ = & = = =m = 4 § w B w # &4 & B ®F ¥ F ®B ¥ §I ¥ % ®W 4 A W ¥ % W E R & A 4 4+ + B § = w®= & k
'I:If

Iy
-

-
fiiliiiilillliI‘-‘i..I-..thll--h.lliI-lIl-lll‘-Il'l-I!.

I N AN A NN B EEEEEEEENEENNEEEN NN EFEFETY EREEEE S EEEE LT L. I SO I I I I O B IO B N BB O B B NI BN R RN B RN R R RN R I R
‘“I‘IE . I;ﬂ“. T L L] ok 1 L LEL LT 1 31 & 1T . i ol - i - S o N - g e g - oy N ol vl el B P A o B A R T R P
LI P USSR R TR P o o o Ta A IR 0 r. HN AL . - . L LI - :

S



	Claims
	Front Page
	Specification
	Drawings

