(12) United States DESigIl Patent (10) Patent No.:
Johns et al.

US00D&430145

US D3843,014 S

45) Date of Patent: «+ Mar. 12, 2019

(54) SAMPLE TUBE PACK D414,271 S *  9/1999 Mendoza .................... D24/224
5,996,818 A 12/1999 Boje et al.
: : 6,132,684 A 10/2000 Marino
(71)  Applicant: Beckman Coulter, Inc., Brea, CA (US) D448,854 S * 10/2001 KUIPEL w.ovvvvroovvrreooen D24/227
2
(72) Inventors: Charles W. Johns, Brownsburg, IN D461,534 5 S/igoz t.LafOél;l """""""""""" D24/227
(US); Thomas Krafczyk, Olching (DE) OHHIHE
(73) Assignee: Beckman Coulter, Inc., Brea, CA (US) FOREIGN PATENT DOCUMENTS
o CN 2810594 Y 8/2006
(**)  Term: 13 Years CN 201689104 U 12/2010
(Continued)
(21) Appl. No.: 29/639,293
(22) Filed:  Mar. 5, 2018 OLTHER PUBLICATIONS
European Search Report and Opinion dated May 27, 2016 for EP
Related U.S. Application Data Patent Application No. 15003260.5, 7 pages.
(63) Continuation of application No. 29/572,596, filed on (Continued)
Jul. 28, 2016, now Pat. No. Des. 812,243. _ _
Primary Examiner — Susan Bennett Hattan
(51) LOC (1) CL .., 24-02 Assistant Examiner — Rebecca Tsehaye
(52) U.S. Cl. (74) Attorney, Agent, or Firm — Kilpatrick Townsend &
USPC e, D24/227 Stockton 11 P
(58) Field of Classification Search
USPC ... 024/224-230, 216, 217, 232; 422/569, (57) CLAIM
422/500-553, 560-562, 50, 400; :
211/126.1. 74, 70.1- 435/287.1. 288. 4 gilsi;iléadmental design for sample tube rack, as shown and
435/305.2, 289.1; 206/443 '
CPC . B65D 25/108; BO1L 9/00; BO1L 9/06; BO1L DESCRIPTION
9/065; BO1L 9/543
See application file for complete search history. FIG. 1 is a perspective view of sample tube rack showing my
new design;
(56) References Cited FIG. 2 1s a front elevational view;
_ FIG. 3 1s a rear side elevational view:
U.s. PATENT DOCUMENTS FIG. 4 1s a right elevational view;
3.604.566 A 9/1971 Rem et al. FG 5 is a left side elievational ViEW;
4,090,850 A 5/1978 Chen FIG. 6 15 a top plan view:
4,284,603 A 8/1981 Korom FIG. 7 is a bottom plan view; and,
D302,207 S *  7/1989 Matkovich ... D24/226 FIG. 8 is an exploded view.
g’ggg’ggg i ig?ggg (S}nfm The broken lines in the drawings depict portions of the
579, chwartz : :
5651941 A 7/1997 Stark et al. sample tube rack that form no part of the claimed design.
5,785,927 A 7/1998 Scott et al.
5,902,549 A 5/1999 Mimura et al. 1 Claim, 8 Drawing Sheets

........

LR .
_-'.__._.'.-'- _.". - =
PRI g 4 N
Vv - .__-.__.-' W
1. e - - -




US D843,014 S

Page 2
(56) References Cited D812,243 S *  3/2018 Johns ..ccooovvvvvvveviinnninn, D24/227
2002/0068022 Al 6/2002 Schneider
U.S. PATENT DOCUMENTS 2002/0108917 Al 8/2002 Maruyama
2005/0180895 Al 8/2005 Itoh
D466,219 S 11/2002 Wynschenk et al. 2009/0065458 Al 3/2009 Murray
6,533,133 B2 3/2003 T.iu 2011/0274595 Al 11/2011 Ziegler
6,568,544 Bl 5/2003 Lafond et al. 2011/0306118 Al 12/2011 Belz et al.
6,932,942 B2 2/2005 Tioh 2013/0315800 A1  11/2013 Yin
7,000,785 B2 2/2006 Jafari et al. 2014/0140804 AL 52014 Focke
7.122.158 B2 10/2006 Ttoh 2015/0101911 Al 4/2015 Friedman
7,169,361 B2 1/2007 Arnold, Jr. et al. 2015/0174579 Al 6/2015 lIten
7,191,904 B2  3/2007 Wscott, III 2016/0101422° A1 4/2016 Bucher
7.282.182 B2  10/2007 Dale et al. 2016/0320421 Al 112016 Trump et al.
D595,420 S 6/2009 Suzuki et al. 2016/0333337 Al 11/2016 Duily et al.
7.611,675 B2 11/2009 Sevigny et al. 2017/0043346 Al 2/2017  Welch et al.
D622,860 S * 82010 Karpiloff .....cocevvvnne... D24/230 2017/0136467 Al 5/2017 Johns et al.
D628.305 S 11/2010 Gorrec
D628,306 S 11/2010 Blanc FOREIGN PATENT DOCUMENTS
7,824,615 B2 11/2010 Balli
D632,404 S *  2/2011 Karpioft ..................... D24/230 CN 202078914 12/2011
7,910,067 B2 3/2011 Knight et al. CN 202277846 U 6/2012
D639447 S * 6/2011 Karpiloft ..................... D24/230 CN 102989530 A 3/2013
8,312,781 B2 11/2012 Himmelsbach et al. DE 19849714 Al 5/1999
D674,507 S 1/2013 Suzuki et al. EP 2081128 Bl 12/2012
D675,748 S *  2/2013 Hilligoss .......coooevvvvennnn, D24/230 EP 2179025 Bl 10/2016
D686,749 S 7/2013 Trump EP 3167962 Al 5/2017
D699.371 S * 2/2014 Willlams ...........coooen. D24/230 GB 2520521 A 5/2015
D710,024 S 7/2014 Guo JP 2001272408 A 10/2001
8,940,252 B2 1/2015 Ziegler TP 5686800 R?2 3/2015
D724,256 S 3/2015 Motadel WO 2006113854 A2  10/2006
D729,404 S 5/2015 'Teich WO 2012/030877 A2 3/2012
9,046,506 B2 6/2015 Mueller et al.
9,144,801 B2 9/2015 Johnson et al.
9,358,542 B2  6/2016 Tyagi et al. OTHER PUBLICATIONS
9,423,409 B2 8/2016 Friedman
0,482,684 B2 11/2016 Johns et al. U.S. Appl. No. 29/572,615, filed Jul. 28, 2016.
9,505,005 B2  11/2016 Takai U.S. Appl. No. 29/607,873, filed Jun. 16, 2017.
9,630,179 B2 4/2017 Knight et al.
9,636,681 B2 5/2017 Ohga et al. * cited by examiner



US D843,014 S

Sheet 1 of 8

Mar. 12, 2019

U.S. Patent

£

-

5 e e ey
H L o - . -

-I.l-.l.l-.l.l--..l..l .I- I. I. ..- ... ... l.- ll. -

-
—FEE-Ea. . — —r r r mm

[ S S R S

R LTI iy P,

T A e e e o

A e e e e T o W R E-E—a

- -m et EtmeEtm-mea

%
LA . " "
- . L} -
L T
o N
woy LT "
LI LY
A mEEmEwwt- - ma = I ..._ .
- L -J -
B R e et Y "
i T .
e e e S T L <
[ '
-+ mmmaama=a=a. Y %
' b
- ]
__._. y _.... . .
LT * )
- i el — e wh '
= " =
L
R Ny )
- T - \ e .
L --.ﬁ-l.... . "
- i
.a. l.u.-.l.r'. ... .| .
. ..............._ L '
LY N ' ....“.._._,. . 4 .
(LY LR UL K
] . . v
. Ry ”,__... \
LT Y .....r......... X .r_..._.
ALY TN .._...... *y
. -
., . ......__.... .. .
L3 ., ......._ .... L] "
[T A
LI L N B
]

P R R K
- I T e e e B

- A A e

L T Y S S S T S
—— TrETE OE R A A o

-~ m omamam - m

+ #
F) ;
. I
y ¢
. -«
r &
¥ 4
_ -
r r
F Fa
Fl u
L !
Fy
.
. [
d
)
Fl
! r
’ f
. e
N ;
,
r
s
R ]
, ]
‘ d
E
- ¥
--- .
,
s .
f A
r
d
+
)
:..—.l -— - |:
..._.....-. S
' ..
PR M.
r ] r A
. L 51-
h"____‘. L LTI W . — L .1. I
” i)
a L -
o, ¢ Ll ‘--
i - " .
BV I
= m i me e m e w s ‘ ra
. - . - i -—- m
-— e e o e e W W WS W N N W d 11 ..i -_.. I
—_——— e e m o m.m.mom s aoa.a, b i ...q
: F
e e e — e gy W L ) H " ; ‘-
TmrrTiTer - LI .
A P '
.._-......l...l...l.l. " P .

g e LR -
N F o b ke oy By B B B B B W

R N A |

CE W oE o ow oW oW owr oW L i e A R

1
v L
L -
oo ALY L b
s X _..._._”.. ) .. L
L . _......- * L3 .
LR .
Yoy ] "y L. n,
vy Ay
oo, ......”.__... vy L
Yo LT -
.._,. . . ...-__._.... b __._.
i " y b ..r.. AL %
- ’ L .
L N "... ..._. L] LY
* . N ._.“.__... Y b
5, oo o, o "
1, " M ¥ LT ' "
h L RN
. LY r .
. e R L L La- a2 = 2w & .rm - L
. N N e

3 "N \ .__._........ W

_ . SN

[ r L e s LR

S ; . LT I

- ] b % '
|I..||||..-.m__i..-|..|.rl.......!..,.¢w v
Al WAy
. r ' . . r ' . . r ' e % .
. F_...- ..Ff .. .:.. "
N . g T
\ v T o Mo
. ._.. T L A v,

- e m am m mow T — -
I
.I..I.I-IIIIIIIIII.I.I.I

- A -c-m 2w s m.m ...

EE B R A e e m

- -r =

- A
a
’
- e I ,
1
- I r

o A A o mew. wem, & e !



US D843,014 S

Sheet 2 of 8

Mar. 12, 2019

U.S. Patent

._ ]
1
.1_ .
............. L ]
'
[
----------- "
.
..
....................... )
-_
]
-— .
L ]
1.
]
'
[
o Bl ol e e ol e ol e ol - -l ek i L]
-
]
!
-
f ]
-— )
— e — ———— i I
1
h o
Mo
i
I r
.
T
LI |
1
-
.
! :
]
L]
L ] el -l A e e o o . - -_
+ - [ ]
L]
* 1.
1 -
i
L ] [
1 R i ?
t ¥ . .
-
L] -
1 t . * . !
-
] [
1 + . * et
] M ! L i
N 1 '
N - I ] [ ]
] ] *
' 1 ' i
1 Tt M L] ;
v
1 ¢ ' + :
1 t . + .
' .
] L ] ]
- . -
.- * ! & i
e ] 1.
> ' I 1 i
. T ' * ;
.
1 t ' L] :
]
1 + . + 1
] + ! & []
- Y '
r * ' + i
. 1 +
' ' I 1 M
] L ] * ._.l
] t . » -- o LT
ia 2 a -
' t . * e — e o N
- - 0
1 + [ ] + E I +
, .
[ ] * 1 I i *
e -r - —
N 1 N .
. . I ' i .
" _ '
] 1 ' . -.. TR
1 § " » = am mr +
= ' LoToeDorn
-- + ' & ...q- - -l -
]
A + N + .ml AL
' . .
1 t i + ] .
] * &
. . . e e . o
: . ' : et s
. .
' : l : T
' t ' * iR
- <
4 - .
! t ' + N k)
u H
1 * ' * o
. . K= an wlo-
] 1
] + L \ v
. . ; S
” ._ 1 ." L - m w ._..
am om -
] T 1 .__ -l - .1“.! .
H L.
1 t . » i
-
. "
1 L . * H
. ]
1 + ! *
. [}
" . 1 . .
-\ ' . i
l. 1 1 1
i
b t A *
1 ¢ : * i
.
1 t . * i
. n
1 t . L]
1
'
] * 1 +
. . . i
. ' I I
L ] - l-
H ' :
1 + ' N i
.
. ]
1 L . * H
. ]
1 + . + -
. ]
1 -
] + L] .
. . ' f e o+ a
r * F [
» i i * 1
- ' 1 ‘. Ton
] T ¥ * o
S t ' * Y
i )
] ¢ - + ;v
- o
ety v F ‘wrefety F ‘u retetet ‘a v - e S e pPeFefe e v ey v ‘11.}'1‘}'11‘}1‘1“‘[&.1
} h
' 1
1 [
'
ﬁ [
.
ﬁ [ |
5o
L |
. . . - - ﬁ ! ¢
e wr e o o wrr wr  —— - - N e m vl
— il il ol el ol ol ol ol ol ol olie il oalie el oalie ol ¢ olieoalieoalieor -_ F
- - - - - - - - - - - - H
\ It
._ ]
-l il F
gy o o St bl B ey Ea ] q -_ ]
;
]
or
|
. 1
i L
v '
——_— - - - e - e e e e ] | 1"
-
'
L.
I
-— -
F
1
h
]
- om




U.S. Patent Mar. 12, 2019 Sheet 3 of 8 US D843.014 S

r
-r | dhecalors slapalle, -+ % & -a 3 *: &+ &% X & .= h-*'**i‘-l-#!-i-#i"l-l-#"-l-"i-‘ + a4 4-1--'44444-1-1-441!'41-1-44-44- - & a2 =
' FH Ii H
1 k |: [ i
1 I e E Y I o o e E Y E ) - - —— [ e E ) E Y e - — B - e ) E ) b - e e E Y e ol —— [ ) E ) E Y O - e E Y e o o —— [ ) E ) E Y - e E Y E ) e - - e E ) E Y
1 b - . .
! i]: :
- F
f i3 ¥
3 :
] § 1 A
, ”L' i i .
] [ ¥ )
| i !
1 1 i I !
I 1
1 I i i H
|
*
1 ] 1 3.
H 1
1
L
1
L1
’ b :
¥ . N
11— = k. t
" ' T
. 4 |
r ]
r - - mm ome m. m = m .m omr mr m m = m .m e omt m m m .m .m omm m m = m .m .m oms mr mm. = m .m .m omr m m. m m .m . omm m m . m .m e mr m. m = m .m e

-
e
L
"
LB ]

,
—
-
-
-
-

1 : -

1 1 q t
L] L] f

! ' '

]

-
= o o o - =
-

-
-
-y

~—
e
-

s sl i, el ——
|
L}
H
.
L[]
'
v

% .
- L " - b ol ol ol ol ol ol ol ol ol ol ol b il ol ol o b ol ol ol ol ol ol ol ol ol o - - - - - - - - - - - - - - - - - - a- - - - - - - - bl —— - = a— - == - - - -— - - == bl - - - a- - = - - - = - - == - - - - 4 el ol ol ol ol ol ol ol ol ol ol ol ol ol ol o b ol ol ol ol ol ol ol ol ol o -
. h & B "
- ]
= - - i
E i L] %
' L] H r
‘ F
§ ;
1 I [
§ 1 1
[ : ! i ' i
1 ¥ ] L !
1 ¥ ; i '
€1 L] . v !
1 : i i !
. t i L] L }
. i -1 ]
E- { L] H
1 L] L 1
. i . )
F i N B
{ ; ; :
i ' £ i
[
A b o o e e a Ew G i Bl al i e o e e o B S i e D i o d e e e e b S iy i o wt ewt i i o e o e b S S e i ah ot ol oy e e e e e S i e i ot et i e e P e e e G A e i o ] o e — e e
- - ‘m a4 mE om - - - . m am m - - - - .'m E'm m wm- om - - - a4 % m. o mr om - - m i mm om - - ‘m . m oax om - - - - .m ='m mr wmr om - ‘m I m oaE m - - - - .'m ='m m: m- om - ‘m . m a4 % mr om - - = 1R am m: m - - = i m A m - - - - .m = m- wmr m - ‘m . m a2 my o m- m - [
e o o T A - T T T T W W - T W T T AT T W W 1= T = E T T AT T W W T W — E T E T =T W T A "= T T N ETE TT W E FW TE T T T TW WA T —E TE T T ETE W w -7 T- e * w w rw T r- - w w w wmor- wrow w wo-m omr T ow ™ w w owmror- > w w w owoer T - w w w wommor- - w w w omm == ]
1 1
1 :
I !
- cw cw m ier ma e we w ew —m - we me im cw mm r1 Ee e we e w -m men we we im cm cm eer men me e w cw —m e me we we ew s mm g1 we me  me ow cwem aen me me we cw w cem rea me we me im cm —m rea Ee me w cw  cm m mea me we w w em —m s1 me  me e cw cw em e mer we we w e —m e we we ew cm e wen




u :
4 i e e sl il - - e T e ulle e i : . e 1
............ N it pliy pulc - - g '
T — -~ . -— e —— T T T T T L b
T " o - -
[T il L b e falklr ol - -.
8 1 - i e [ - el S - n M
. R SRR R R R R R R mmepemes
[ ] -.-.
]
f
H
]
H
i
- agmy - mgm — g 1
e !
',
!,
— Y Y ¥ d v v I i ———r— B B - --
rulr— . L] lr—uer el wulr—uh ruln 1
i
i
i
i
i
mu
- X
N '
v - '
u -u
L npffaiel By pb Spfplpfab O, sk Sl b e wafppluh iy pb Sk B ok BBl & w F i we R el Wy gl pigk B ue e
- . ] -
W " - i
.t . fy
[ I o
i —d . . -
W i ' - N i
1. . ea o ok _a e e _a I - .
! [ . o - = e . P
¥ . - M. -, -
1 ' " . - _rr.. .-.l.
' - " r ’ L L
L] i .-. .
- - M .‘ r
1 ' ' M
T . [} .
. _.. e - am Em oaw wm rw ks B mT om - - L o - - mm omE wa oww e ok ®om IL.__. - ...“.... “w __I.__ -.
- " [ _ .-._.r m k .
I ' - ol ...
14 T i - e ! .n
- 1
" ! i} - [ ]
. ._.... 1 ﬁ
e I Lo '
i i ! N
' k - [
&3 ’ o ! __H
k H _. '
rho.. 4
170 oL r __ﬁ
P ' h "y v}
i \ [r- .
1 r .
. " .
P ' - } '}
_.-- . . ﬁ | L]
frs ' - ot '}
" f \ -
f e : : ﬁ b 1}
" . , ' .
0 'y ' : b= v}
Tk . [ I A T .
_.- + 1 —___. - - ”.” - -_.
T [ - T - .
o r ‘ b * - A I '
= F b T e M o '
4 1_.__... ' ‘ r * P D= l..‘.
k H I - . .om . m -m = e o mE w . ]
) , . LSS
.r _1 LI r _ - LI ol e T — ' ] ‘.
jL--w I} \ ool - S L L I R VL
r - b
._.—- 1 1 ;! .-.
-t , . U
| - 1 L] r . ".I re e - - - . . - 1
T ' . 1 e e s o, L
AuLv wbﬁ ! ! o e e e ) .q
s , ; b T e e e e
h T . ____,.111111111111----1
, r - U iy o ami am pm — m m um oEE o oT= - — -
! 4 i i H | _.l. - o e R om m tw Sm omw omeq mte amay e Ty {
] H ! ! '
- ' i b v}
i Pt '
b : '
1_”.. : b T e T
et b 9 - Ha S Ny
] 4 H
Vo b I 2 o ;s 2tk o m m s o A
1.” i b “u n = 4+ o - - e o m e o +-1L M. h*
1 e
_” : ' ) Iy - - - LT ..-u..“.f.:_
ta i po - - m e m = - .
L b . . b= - = = wl
1. ; - e e me= mw
L 1 L] bt ba -2 =4 = = = _+
t h ﬁ . Fm oFw o rd b Ea m mr mt mr om w w Cw = Ta -
L . ' . by .a
.. r ...
._.- ' __. H b ke rr rs Fr2 rFra - -~ - L] L - = =W - -‘.
A . -
9 ! _ ' T e T T LT Tt Tt T
. . | - "
Lt ._ ‘ P e
[ 1. | - T .
1 ! i ! ; . - o= T '
- . - e T
. .or _ - I
0 h A ! R "
rooa T . e F
Tyt ' ‘ b 'y
P Pl
i r i - o |
e r H b vt "
" Y L Ly '
-hl 1 -I -H
L ! b _ ! 4
: ; , '}
o oy "
b I i - v}
J--L 1 [
LR k M
b d i i !
L ; . Iy um
L H H
b .
L [N} i '
VAV A Y | P
L) v Y b N
) * Ly '
, b T ; 'y
L .
._.-. . . | ' -.
.-...-___.:. -, L. . H ﬂ | \
b * e v -
. ..-_. - m o oLE gm o omae e e m om em S wt e |n.I A wm ovm omE owE P bl e e ey e i I” 1
r LI 4
. .- 1 'y C M
i . [ LY 1.
[ - 1 'y ' . "ol
> 1 L " x .
' .. ! v " .
[ ' 1 N e - - - - -
i H = e T S L - i
! v S I -
I —a v .
e n . '
- .|- ' -.-
i - . P
l..-“. - L ] -'-lr - . - T Tr A -.“ - s ! .’ ,...l. +“H W ’...l. - - “l
”. L . i
. . -
.I I.-. “l
.
Vi
Jjﬁ--w A A A A - - - e - - 17
—— <
g
[
b v
gt S iy . . i . e i Y i gy oy s . i T i . ‘%. L
-, 1 H
. n
e g A R L . . . A - Lo B e o e e i e o i o e o ol e e Dl ol ol ol Sl i e ol ol ol Sl i ol ol ome i N | -
. [
i
.-
1
.-
L}
i
i
' - i
n
1 3 ke o ...l. ——— ——— i - . i
] ’
Figapl e A e — - - 2 i
vy ol e e rvyper A ol ke - .
. . . . . g e - . i
e A e e s ———— b o RN e o - i
................. ;
i
& d

= = ok

s

L Tl T T T .

= = L ma el s ma ma ey el el g

— s el e

- em = ~m . e L™ A e W me e e e s by em em em ~w e e e o= etk sk me wme me e e kWS TmT MM Tm MmL L LU 4 AL B A~ B W Tme M M M eme R e =L ma e ma e

L

.

s T



US D843,014 S

Sheet 5 of 8

Mar. 12, 2019

U.S. Patent

..... L e L o — - ale ol - e
N S . Loinh [ e r—— e — T T T -t
A i ol - il i 1 .
1 I ....l-..l s iy - i - - ———— K.
E B L e e o e W et '
X % g T R A ' .
[ ]
I .
.
by
ot
L |
n
-1
— o — — - - — — '
[ ]
I
L}
]
el sl el sl e sl e e wlen shen sl slen sl i sl sl sl sl she - sk ke sk [ R R e el sl e e sl sl e slen e e slen e sl sl sl e sl sl e sl sl e sl sl sl Ilulllulul-
- I
............ o . o e o o I '
]
LI
]
| I
[ ]
= I .
1
]
i - '
He 1
b §
A - - - - - - - - - - - - e - -
v '
i - . .
- 1
._:-.- H 1 Ny
. .
il 1 N
-+ .
k= 1 ' 1 e L |
; . 1 , - g ™ m m m w moam doa - i "
1 1 - oo M
i . 1 - . L
) 1 1 .
; . ! . & v,
L] 1 L]
Al
“ ) 1 2 ‘_. ! ..-
"a 1 L]
] . [ ___
= - A : . ' 1 1
F - = —e = — — - = - - .1._11n —_—— .m.u - - -t o - - = = - - - .-._w...ll. - - - £ -b

|.-1 - - I P
- I 1 L i
[ | . s P 1

- " 1 - - o
Wi L !

LI
= [ ] Fa b "
g '
-k, "..-. " . H']
= W= W ®m w -w =—m Fm o F® F1 o . . oW . - - xw rm F1 oE e E W w W w r - & L]

[ ] L]
i, . 1 [ LY
[ . - m L]

[ ] ] . ]
L 1 T LY
" F . . - ok "
L ’ ' P L
" 1 1 v 1
| I | L] ] r.
S F [ H

[ i " v 1
e . . '

] L}
W i ' . !

' i ' * '
I \ A r '

] ] - N |
1 . “.r k ]
WP i ' I !

- n T l.. T mg,

h. H 1 r . I - . ..I - - '
LI | sk - - . T ]

. 1 ' ' - ——
= b, - - - "
B L - - l“ - . ]

] ] ) L - »
£ 1 ’ S
] PO e

[ ] . I T |
T ) ! . P e et T T T e e e e m e T

' 1 ! '
r.s - 1 N - - - = = - - T L T I
L r

1 1 : 1
L L] g F r,
) . R L e me e .y
o . L] . r - - - . r
- . ' 3 ' T - & - em

R .

] 1 1 e —m o ]
[T ' S T =TT
- . BT e e L

] 1 1 : e s - - ]
o - T R L L. T e A

i ] 1 * L R R e T T B B |
[ | d < = - - - - - - cm wm rw ww oo L |

' " . .
—_- 1 . ) ... P * 4+ o+ = wm m m oed e == v mFome ..I..—..-
»

'R i ' . ch

pi LY '
: 1
[ : . . ]

] ] 1 .5 ]
.”..u i . T a .= - ww e e o W m m .-*..- - 1_.-“.

' i " on T
L. . R 2. A e D e e w w om o aa oo S,
T ; 1 I T e L LI LI I =i
| I | L | - - - - - - - — - - _— e e - .

[ " . ; . - - - s A-

. . " . - I .
.—_-- . B b, o m o= - - '

N : 1 -, I - =
] -k - -

L ' . = - = "1

. : 1 T - mem e —d L J E. mr W owe == = = Tm e A '
| 3 | " s ] ]
-1 [ ] - [ ]

1 T

. Tk
B . . LI T R e

. “n
—_- ' Fm mm vr = - — - - w w cw =4 4 B .-
! ] ¥ ..—_ -- - - - +r - L N T
P .
[ . . - T

i ' . . - om T T '
.. -

X . : & T g
. ] LI - F H ra =
[ Y M . oaw T e T ]
N i : i g
N - k
[ Y L ]
L ! : | I !
r ! .
[ ] L . [ ] L ]

' i \ . '
rt Feor ’
L ' "

. i 1 . "
.—_-- .- ] .-

L ; 1 T, "
| I | L ] r
L . : Ty

' ; ] " i
r : o '

: 1 T . .
L3 | o k ]
b | ' . ]

] L} g

by \ [ L
- 1 * o
by \ , ] L
Teir m ow ocw ocm rw wa mim o w = = o= = fr wm wr w w w w w w m w e . " < \

] 1 ! ]
- . | I LI
it 1 . t i
{3 v T ;

L]

. A i - ' LI '
1 . . - v T .
. - - - - - - — - - - - e .ll - - -m o Bt - = s a1 rer omT mem l.i- - r .r ' [}
! : wor i
. ' n
i ] 1 | L] , _h

b r = 1
: 1 Ay

. L ] -
- ‘I — f-. - —-
. -

; . . 1 s PR
- ™ -

i 1 1 ! n, ™ -y = -e = - - - -7 I
N . ' - i - ]

-.-I. - ‘. . H - 'm oar e onr owrom, om, s o -

) ] 1 ]

oo i . .

[ ]

NN e wl P S S PR W

-‘ti,.“‘;t,;*‘i‘i"itlit‘i"i




U.S. Patent Mar. 12, 2019 Sheet 6 of 8 US D843.014 S

A mm amn ey = = W= w w e mw —m 1 =t = W= W= W= mw tw ew e omm =m a1 = k= W= W= W= e w sw mw =1 =1 = W= W= W= e w mw sw —=m ~m =1 = e = = W= W= w= mr sw ew w == 1 E— = W= W= w W ew em =W 1 =1 = = W= w= w mw cw ew cm == 1 E— — W= w= w e w mw sw =m —m — v 4
A a == e= ps i e e ey e == == p= mm o o e mr e ey e == m= = i m ot o e = mr e temp tmm == mm s m e M e = tep osmm == == w= m: = mr e ey tem == p= = ms = mr impotem == == pm s o e e M omey == == p= ws w w m m e o ey mmr mm mm p= e o e a, a
o ey
Fi
fd - * & % % =% .4 -a= La g ]
- = o W W W e e mm mw = am a1 w— = w= w .
11 - !
1 - im Em s ms m. = m .
- "y
1 - ',
- . .
. —_ - - i
{ i el S R
: R .
1 LY = '
{4 o _ L
L} - H -
4 Lo ol
i Low i
" <
P i!oa i
| I | N
1 t P
1 .
F
14 Ho v
P
" r
]
O [
14 '
A5y .
14 .-:.,ll 4 -
i o !
14 L - !
= r
{ i - " - - g,
-m ma B - .
H .
1 S oy
i-
1 ]
F - . - LR
. L LS i
P - - "
L]
) T A i
i ; .
- 'y .
1 - - e
a .
- . A" v
- r ' b [ " P [ ] L 4=
‘;' A A . T oo ;o v , LV, ; ra oy .
T . . : R : P
n b : ' i f I:I . I af L kY | I A 1 1 re Ty . 1 _" 'li II N
. ' . .
-"'1; Jratm U LR . ' ity 3 "L s [ oo o - {{
Fr ] 1 s T vy . ! "L ] L ! ' I, 1 Sty
. + 1 i , h T ' V. . Wt ML
. '
; SRR et v LT L M 4 et ! P i TR
. 1 . 1 -1 - n R
r r r ' ad Y . ' - 1 }
r} ‘! l. Yoy El . 1_|.. N Lr Sk ] -L,,‘. i - " "q...‘ 1|'__' .-'ll ;!
L - 1 " L] ' - - -
it L » I ] - r i s b + £ ! ! !
. ¥ ¥ 1".."‘ u r -\“ . r " ’ I - '] T
{ 1 o . . Y ., ]
L] ] bt ] - Lt . ] .
LI ) A A . ’ ' IR At TN ., o TN G L
. 1 u . . r . LN S T Ty L ~ . A * W ey L L
F " - -
] 1 . - e s T . . o T H. - . L * . . o R i e . - - . . . LI !
PR e - S e Tt Tk N ~ ST . o T LTl T s R T e ! L
- -— a - . - . - r -—
LA P 1=y - - - - - - . - - .- - - ' ooy
" i i A i m em = - m m - - a e - e em v R T = m o.moer L L
" +. . I-'.".-.l " ;..l ot
1 ' H ol ey
il . 1 s pm
L] + 1 L] 1 =1
- n - - [ - o - - - = 1 o '
Te .;. ‘ il ' - T P - - - - ] e T . P "o ! re.
" 1 - - - L] . - - - - _ - - = g
. .  m - T e, - o TTa T e - - [ I S - e T - et M w7 . T - I T S " b - L
1 1 1 N - - - ' - . - - - - L - = n - - - - - ' - . . 4 ra - - - w ™ ] LI H
LN r - ' . - - ™ - ., L - L . N Y ) - .. !
' H : - F - - . - oty - AL LN Y . ' - - - o m e - " P P '

-+ -
-
-
-
-

-
T
™
“
o
-
-
[
-
e
)
-
=,
.
-
-
-
-
-
“u
-
Fa
L
-~
-
-
Fa
-
T
w
-
-
-
=
rm wr ow
-
H
—

- am oan
-
-
-

-
-
-,
-
.
-\"
-
-
T
-
-
r
-
-
-
-
-
-
-
-
-,
—

e t 0 ; ! FLI | v o i e VL ; t PLI : o T ; ! ol I'.-' L
ot LIV T . 1! L i 'L v h oy . b y U LI i
L] v 1 - 1 . . a s 1, 1 1 + =1

i .-, Tk i S . ' Lo - . p (- P ' -
... +.‘ ' . 1: - ' , I-.' 4 I. = . l+ - . . ].l. 1] - , “I - 4 1 H . ..I
* : _' ! ' HH ] ' W 4 ! .- o ! ! N |" r : IF" lI ’ I.

cap EaE EaE B B Emam EmE EmE EE W
-
-

. . [ - vy - ar ] -
R [ . .o . y i \ . ] , .
.:. o [ i 4 Y ' i "-,‘ JioF "‘ S o ! ' -"tl PR b ‘l-‘ LA 4 i ! r i ' -
. ~ ‘y A ! * b R L AP S Lo . g K bl I"n."" T A . T e P 'y
":-' *I'[ ! Mt o - . - C * v L * W ! y ™ 3 + v Ao ' . i 1-.'
.:"‘ 1. t i " - - A O wtar - Y _— . , s - . M. -, L Y - o ] ' -I ou
. - _r r - ~ . - - . a . !
- S e L . - o - - - e T - LN ~e o LY == - F g o -, .~ - . . P |I
otk R i e e T I N L T i T - :od
" - - - -t - = T r .- - - s - ) Ir 1 E '
1, 1.1|' y _— R L R - e - = .= - . . - - =" !
oo 'P -' l||:l._.l. -i,._,_ I"I. P "l. |r Il .1 . "
1, 1.1 ' . . 1 . LRI
o . - . T i} £ ' r
1‘ 1...'+ .: P . = e - - . - . e LA - mn m - L :r T B I-I
. ' - -~ L. - - a =T - H b .
K N S N o T i - B I R A N I o S
' rh ' C o ™ £ T o T P A S Tom . EE e e R N ' L
1‘ -|-_||- ! . - ww e . s . - oo i ™ P . . T L S K 4 a -l ' 1 I"l
+ [ 1 a I o, o L . s w t . ; o . ' o N a s % 1 :' .
1 1 - r - - 1 1
L . o vz Y i AN LA WL P N L W !
] L | ih LY i - L. N, ¥ N T L T at ' 5 1 i 2
.‘ [ i : . v Y . LN / ' N " ll .I_ Il"‘ ' ’ A : . ‘:. ) ] l.i - I-.'
"; t . L LN N ' i, 1 M 1, L | E WL :"I 1k " . LN 7 l.. [
! o ! ' r 1 ' r e .l
.t ut LR ¥ Loy ! 1o , v iT o . h 1o T o Y L w0
. Tq T} i [ ; - L R . - ' b "
:' l"t ] LI i i ik k t L 1 |l iv " - LI da o f i !.-: .--I
N . ' K - ) ' - 1 . . - H
ot A nol Y i I F b ! Fo ! oy ool Vi
ot H ] -
- L] r 3 - ] . ] ] | b v 1 w - -1
! . . ' . ' \ H
1, qu : s i s 'K oy £ L i . . Fod S TR r'__! {_I
. : o F . . b = dar LI Ny : v " PRE ' ol -
1 ta} p e ! A P o T - ! . Ly ’ . £ P . LY
N . - A4 . ! ! . S - ) .k .
otk ‘ W o 2 L o L W N oY ) " Lo . st
. N, P LY - * 5 . o s W, R N e R " A . . . b
‘; o } - th. . - ‘r". - - -\.\"-n.i __ - - v = - - o~ " ri' ”~ - - _ . _ . ‘-‘, - . L - . . e - P .. I.. 3 ...I
. . [ - Rty —m e - T o . [ - " T T - _ T - I.. ! I.
0 +‘|: T . e e o e T B i by
L} [ 1
. | N 14
L -|-1|: - 1 1 '
. 1 .
. . T
|:- + 1 [ .- - - - Cha - - - L oms 'R omE o - - nr - = m g Ei ' . 1 "
- -, -1 b - A - - - = v ir I
. +.l[ L - T =t a = - - T . ~ ' oL L - P . TS - - b, Co
\ t F e e - fa T I S e, T -l . A 77 ®oan ™ “ . =- ~ ' 'R Iy
Nt . .r':.r wt - P [ ", - H"". "‘-\.. - 3 q.__:'-q, LY P I-.
Ta 1" t o Ay r o LI Y e FRrA L T . L Wt . !.' : 1
Wt} . WO s Wy S ot . A o i,
PR N _ S T o
" " I' 1 e I'I-"- ! r rd "- Lo .ot S .-| a LK ! l‘-E h
S . " : L \ : o W
\ . b 1 4 ] ag '} ! » ] L] LN
v + ; ) . : ! ' ' i ] ' : ".' ’ I
i . ot : o o noaroo, M Vo e
Iy 'L ! S ! Yo i i o =y
5 - ' - 1 - 1 [} —y
' I N L . Wl .. - oy
o M} ' o
i W f , ' . W o o / , !
1 LI e L i . LA i
r L] . . .
L] o a1 N i L 5 . ST © rog i
i ."ﬂ (L r"-' o b ."-i"'l- "',-’ Fa , " .l’;" I.I' % “ I N i !
1 n, .l . o ™, . = . o o Y, e A & o, o
1 " w — .- a- ol - ~ = - b _J- ﬂ--. s -~ - - T " a s - - e ra ) -
i T A LT N T L R T P ;i
, - L - r = - b -
i s __ o o= L IR S § - . = - o s -
1 .
4 -
1 - - = = - = . - - . -
! e T o= - LN - * - - * e H
1 = T -.I 'II.I - r ) " " - --.- - " ) L - -t _.-- :.I- : - T r ar J'- ..I- S = M A
' ’ - s T R - - e T Tt w0 A e . - L = "
1 ] s T L b P ;o 1-\.‘_ - A _.r'.- AL ™, . o . L] i F
1 E P R S o L E A AT PR e -y
a u i -
] ) ’ .'J 1..1"' . r S I‘-:hl . ; LI W " N rA Y .
_ £ LI ' Fi PLA R N Mo Lo LRI '
. r [ .
1 b " (Y ! Fy oy . it it o : ' Sy i
i ¥ \ i ':. : . 1y :. lI R j1 . 1 .I 1 i
i : e L " H . "y ! L 1 ".
. ' .
; E " F1od s fe ! y ', i <
. 2 H . -'I ; L] - [ » ' .
_: '\ \_l-. i 1 o K LI ' R FIa '
e P . r . . ' i
J| ; \1‘ i R oy :-.l' ‘. . wh . " A y '
] [ L S N e . . . ., . . £ ; : )
1 . “l, e o e - W e ~ p.l.'-._ LY . P - L
.! . - o 5 - 'J - 'r:'_ , e - . '..r'_l..- o - - = . — -r - - . o L] - '.-'
- -t " - e LT B ., . - i - L T i
i . - - o - « L _ - . - R - - e - '__I
1 R R e T I e T T e e o L e T T S e ] .
i ] [
[ . -
Y- ‘m .m i am mh me me m- - m m m s omm ome ome om. T I i an mee me m- ‘m m m im e mm me me - !
. = = m cEm .m am o aE mL Ec W mc m m cE cE R .E 4R acE me omc om DR oem e mnoms = m o m m o m m e e e Ete et e = = = e e N




S
U.S. Patent Mar. 12, 2019 Sheet 7 of 8 US D843.014

:Tr-..--. ‘H"##"‘"‘Hﬂ-ﬂlﬁ-h"‘.‘"#h"*“ A
AR - L e mps oy o g o G Ep my ey pm m Epm i ¥ L
= e mpE o bpd kpd Ry R Ry &p ' f L T T T R T L S s molk dach Man e e ol med Bew da- ol ol -
- T s memm At PP P S B S Al i o B B S 'fL el "'.":,."..‘..".-E-ﬁ-‘- \. LI
o e e e il B R e i.r' S dmn mm s mm e mm e e He e mae e dmr mmc mm i mm mm des e e e mdk e o w m i g i g i i g g g i e l'-___"*‘_;"'i_‘.":.-_..q‘.._t:-:-- T Rm AR TR R AT AR om "".FH = am e g \'l L] ‘} i '
! e r— = aym e B o e e e mk mm et m m am me ks i ol s oo S B St A ot et i, o el T . FLoE_SE s e wd S Dy S el ek el :.':":'I e -"-‘ﬂ ﬁt . i b
. e gm mpm mp oy g pm s mpr mp =y J'r L. .. -,_-.,-...'-'-.-'-'-a'-i-""__":_.'_';.:"..':-'---—-l-*""""' "'_ . il il o M il el e e . B ") o L 1 ¢ : - +
r 1' P e e R T T A e e . | L. B, W pE s my g g, ._-:"":_ B S e orE A AT A i P mp mp gmp gm g ::_"‘_":_"‘ - - -——— - { .-1 f" LY 'I'F.l' f i
Ly L SAIEEIIIEIEIIZEREII M SEMPiTLsNIaod gRmsanoetEa e R PSR Yoy AN | P HE p
4 A - e e e e en _'_-_F-_:_-,.:- |i _ e ..- 1- - "r‘é ) [} . I .:.. 1 " I 1.':\ -. .l""" l* |{ .,::\. LB - 1 Ny i [
L3 F e anr N i B B il -y g ?i 4 . ! H L1 ¥ o -,T f 'y 32 ¥} > ' 7’ ' o F-.-{'.' ey i
T J'H fan T _,f-T;' Al " {‘l LT NN [ T 1L S s “ W ‘%F""‘l “ir":‘i, 1: ) 11'-‘" M) g b !
o & R A £y / 720N 1 S %:-a ‘ t mEE OFER : L P P i ) I B TR -’
B N I R R R NI [ SR Gl w T Sttt PR TS R
- e o P ] N o s . -~ . i 2 4 .- ) i+ D Tt e 4 . . . . .
cor oy :uh e B S . *: r‘- a1 : L_ ) TN f_L}::.*:J}.-.:L-':-JJ, Y e U N N gy YW '“.; v
R RS i e Mo iad ¥ Meesatmt s eds ¥ EDaeatt it b - B SOTERES . My e ta predn 2oy !
\ ] 3 ]_i !‘ Fa : d_,_.._-ﬁ.-p-...--,-l--*r : 1 4 "'-—i::-—:--:--‘:;.i N h’ TI r ) L - .,1. ! v ] [ g 3 ,li!'i i k
h 1 . I-} '&.“ [ .-,A j. |' S — - .L 'l' I-r * j I - - l" : i! r II a! -— —ap Fq. ] ]I Ij ‘I“E -I:' # +T_H'-- '\Iﬂ!" ‘ ] ! E ]
SR ' P n e R e I T T t ¢} fme =) ™ o T B 22 ERAL K P L EEE B
EHEIITCEES A ¢ T SRV TR b - iy (40 Aot g e (v Sk WA g ety o
poy Yt g Myaha il 1 '; 'y P f':'*:t-“%-ﬁ H i e RE S WA o R N A i Tt 45 SR S T R L2 i 1
- tii 'Ilhﬂ‘: — % - i.‘ ¥ J e o "I . F ™, [ L 4 R ¥ Fa ¥ S : I ______.'_.'-'H'_H.'_‘l r i a m e e ) ':] ' ,
Yoy : i”il ,..-"".‘“-& i LY H *.'r _,:,."r - f ™ . t {. J:,"'r " r "-t,lt i{}"’ !I- I!- A Y o e e ; {F-,--r--rﬁ e " :I '_I-" iy i "
. ) . ' ‘l. " . 'l:: i ) L e e e = l--:::-__:_:'_r - e ape . y. |
SR R o N A o W e cns ey R L R ' Rt
v P , L i, (% R - LLEERS O TR mammerl Moo =2y ‘!
' A Y ML Y 5.} s (I A ' o e L L S RSP N = === 4= IS R TR
I 1 II T B moonzoE : i':'-:.'::f:;% ﬁ*t"" TR A 1t W LI alRr ! ta t! i !-: 4 : o
Vot P B o i e R f e e ey Yo vy Y ™ v & ,5 ; L S % ] VA M "} > = oty 1 y
v b e ¢ S LN W L oy A TR T [ 3 L o Mmoo TR == L5 SR
y I N o At RN H § vyl LI L] { - S o i ' = = e atq ' ' LR NP Dot o
RN "o 2 BN Lo’ 8 0 Nz Log? a0 p e _REs R CR R F ! 7 N M) e
Ly SJPUINE SN AN PR SRR obe B S n== = i e e PO S LI Yo htem e dt ) MO
o byl :1 Ty B . oo e s Shlahit g iy T s I Sl o dbe Ny 7 Y o on e ma kK ! g S I R N
c ol g" L R by uooo IR ¥ S LN U R Sadatab bt ' l! ey *-“?""""'ﬂ::"':.-::#p." e Y by oy
| ¥ by i ;1" F ™, ..,L MRS warly f L] i { LI ommuw oy me ey d el Palke T + "'i‘“. Loy 3 1 i = L L ‘ ¢ ! '
Doy b Ll [k ) - v e T i E Ty 5 th T 0 S ¥ lra EER ol
PR - s e & i Tl * LY Y I T I F ) ¥} I { . L ik R .
-y } Ili e L] 1-7..'1".:."_":'._':'.':-:':-"" ey Joon ,...-"‘ :-T; Tl '|: I!j - i!{ EI ,{ ij -1 L""__"‘;:ri i’: ! ,-5:?-'1 t - A {t ) i ;I ""‘.;-“ {34y ! i ¢t
" { I : .!"_".:'r'-_ s I“ . : '] ' "!- t o - i "I .:+ Ir-r- b L""" -2} ; r P = i "-.:" * o < ' ﬁ "'l-."' f ;J A - I H oy d I
! ' LI L — 1 " LI - 1 . q-;;:[ T t (] P ! . i i . "o, A . s i ; I i
/ I Hi i Ty £ ' - # ) . ¥ . % o L Y ' '
L L =n mry Moot T E S oo / b Lo vt oo M. L b Y - QU e R L
. b } q :Iji .r-i.’:"'_........-g F—' ::‘- ‘I !‘ ’ . [} r} ::"'.. £1 | i E ::“j* I},r..l"' {*: y “ﬁ -""H_“*'__-:;I " P i .{"Hm--u-hﬂil jr i] *..' : ) b
; 4 . Wt wa,t g SN - = ooz =N P ' : bt
oy by L% a1 \ v L . czomxdp oEsoco B o —amat ) By, S
B RS ¢ETNTA RN DTN XS y o g SRS AR - bk U At Iy .
. ] 1 ___‘_"_.“.._.-....ql Pl i o o . ; . . _.....-.--'I I:_._....-.-.-ar--r‘?' }____-.---- 7 s t..::“ }l o i‘ T{ i H
‘ II I . l l i . . ‘ !‘ 1 ] " I‘ .' -F a2 - '.? T - : [—— -.j . h T rm ’ ¢I “ { * '_ .:L" t* -,.-l' ’ } [ ]
: \ | . 1'! |I - Rl BT :;E i am me i o fg—- 1 f . *'l' - [ Fr f l-i o i i 4 i :
: Fy : T L e R | A  k e i¥ N | d i L. + =
: : ; K i': Fo = o e o 30 EL-__:'_:...'-..';.?! = 1.: 'L‘""":‘_ﬁ i. ) it h A1 _1|J*"~‘:_~_,Mh ' : AT } ”"*,;. j ,_f"' iy r “’{j- .;ggi :‘E,"f.‘T{ it ::!_ R '
. , 1 ;I‘ e T T T o ‘;:-1"} 11"1\ H + . ' e . —*ﬁ.,::‘" }! '} wor o . % I 1y ':53}."-3 - :.f:"i Iy it . e wur 11 _! ¢ oo :
co tene s ST M"FI*I* '.1 Es & oo G = TR by A el SN L L LU 1 I VMl RE ot ad ! y Moy
= '. ot e iy =g : i il oY 1 L LA ' 10 ¥ hy © Bl - i b ! F o e M I :
. i, T e - { b . / g Som Gyl e gy 1 ' : B B RN S ) 4 ' .
R D ST i, T i, e l“; Vi o <y ; ro e e e TvERE T SE m g Bl b
e L O I R P L Y T r ! 1 SR i L PIAF Ml Loy o IR . o B T by Koyt
Ly s ! ; I TR L R S R L R LAy DO N S 2T o0 ntoto
o : 4 rI:! P SPTTEREEEEEENN . | -E Yoo gt v s Y e e e i"" NN II S o F; Sou B
‘ . - el . ¥ i Bl ! e LT e y ' . -.- K A . 1 b
A A Room=T 0 Y I e oo e WL s VoesTTRy L j L St b o o 'rf.' f
‘_ { i :: '-u i }‘?-._'_,-g.‘ EE 1\. II' Il. ‘. - "'i . \.:"-‘h !t i; J.p'?"'""-.-u._‘__ ; 1 : ""‘::’]-L - Lr{ ! 1 3 E‘l‘j :{.—-“-"‘-“"'“""_'!I IF — - -"1'1 ’! * r 1
L ::1 T A hRNY vt Lo tok DI e o ORI S b T ek o ii ip b b
) Loy f i v o, N, ' i W R e ey T H 'y ¢ Voo R N D =3 Tt -
i t l', .-I'::' ,{ “-l_l o - F_"""""'"T' - - h -+ ] ' II_ ] b ll kh. 3. . -“-h-“-"-.-ll A el SR '-";Iﬂ { .
Pod o /N & S = = e e =gt Eroomy =2 £y ) Y Lo ¢ ' i b} e T v Nl T ¥ S .
Py E’;-:'r-ﬁ-*-'*!$ 2t Vb ol T , ! Sgb s bk rrazdy ,3: ;,::": KV N L e,
SR Y R S N T LA meerSao Y b Myt Mgt W
AR 'k**:::{: S Sl e T 2y AN PR D P H R TR N CA T I R C ol b
’ L . I A ! ‘3 ‘. ' . t '] i . o ", A 2 "“"'-u...l' '. A --:L..--' - ; 1 0 it - 1 ‘ EL | :. .
I T il A i e : it ooy, . Lt i 3 b, o ' e .
Loy g U . S N 2w e L3 o Tty ii NI ot Veflemmde et
! 1 T | H I: h:?!;?"_-- -_-l-_-w - i"i" 3 H -:..:‘_-:it t = ‘fﬂ i ! 1 "-..rlﬂ. - -, ) - - = 1':_‘ L | [ S J RN {'F * Ao s I 1 P I’ ; : i [
i i 3 | S X L.. — H oo __.._._._.:___;i_.t ¥ i 14, L R | :' 4 ¥ 'n. i f % e - N - it e ii . ' r .
. | b — ..-JL P J Lyt - 1 _ . s ! -~ el T o Ay, . . . - '!j'l 4 H ~— - _,:b i i)
; I r o B A i Mo ;oY ; w ' ! b - P ¥ [# " P — — "'w L] _;—._:':{ T o, | i 1:' *': b
: ! y g H ';'"h-"'"-'ﬁ.r. LN - I“ T I :I'! ™ e ol i i 'i ;i-—- - . -r _}=+ s 1_!: \ '-.__4-. tom - W\ 1} : M L a, ¥ 1} A h ":.'*.,. i I i ¥ '
: ] ' H I ‘}: Mo (1 ' :f ;"{: . __"_‘__]_.} it 'i 5 ._.-._.':; F’-"-:f {" i-. !!- , r:;il p i ", 13 L .F;# {{ K oy ¥ ”" .y ' ‘:l: L :: "'Ii ' i } .
i 3 MM -'5{'--':-3 F"':“L)\ v} ] Pt --3 ﬂ:.'x 1, I! . : 1’ : h‘h“}"-.. AN R d it T . -h.f‘ L !_‘_'3'_.}! m,._:___-,___._‘:*_‘_-fj EESL A "N .
A L T £ pRN 1‘ P ] N i;(;‘“" _1': X! Ny 1 e e o et oo e o %4 SRS e R E e s X {: t 1,:: 2
; e N 4y . i R l....----:--é. N B il e Salalb ol ! Y \ LT :
1 I b I # » W v 1 e o 4. it B TR & ! i i RS N . | *i _ .
; I 1 .il"" % L S .'*._'__-H Nl il i tl_._..,- A K ) !f ] } {I.-.-----“-' ol il ity l;:-' - ol hd I'I i ! b R
. oy .i_'f R el - t i ! i o o e e e palalie e ! ¥ / .
Lo i N $ Yo S A T \ % ' T T eEE LI SLAES BT I A TR T S
o E M T T P 1| e (S ! T PR vy LA B N r W “r T IR T T
N e =ng o R < N Y M AN R, v 7 A0 1 ' o — b1 Iy el - el !
R LR :1 L Hoou V. P ;: ;oo __.___t ¢ 3! : ‘;':::_'-.:'.'.* 1 ""ﬂi ,: b THEE rE LY e 5.:{ : : .
. HE s : i - - - . " . -Fr 1 x ] o - - . C ¥ Lo, s R T TN r"
L ¥y o } i > et g < *: : ﬁ;. - "!‘ . t- = i; E; "| 'ﬁ - =T ""'_ |‘T_ :' ©oa o - 1 . -'\ IIL r = L-:-"‘:i'*"' #"JL } ! = { 4 - . : { i ] '
! y ! i - -'-"':"’ '3 4 Hy w7 $ ', i i N M P N ! R T sy =““1,' :
L b, =7 ‘L . s g Vb el A t ! i o e, A St ks AR N b B rob,
'~. II i :j b ISR | T ] Vol mant TN S e i b y ’ ---r:l:""._':.*"-ﬂ“r; llr-'-.., _.f'f* Bl ‘"‘T;* {1 e L { -Ir.l- il | """'-'L'L *!I; vod r
. v bE 3 1 i e Bl k=St oty o B , 1 : i by T me? i Y i TR A y e - L-—ﬁ-x Wil s 1
. 1 : Py g g H Py il by N’ ' L - ey L - h { b o Y b Y - .
i . . ] < 4 7w r ' “ b v ' y £y R Ay RN fola L PR, 1 b
; - el o [ ) 4 1 ;-l" % i 4! | a ﬁ. “ { ! i o i T Uy | ‘l‘.’_,._...-..--l‘f L] H *
) l’l’ ] !- ™ i | ':: ™ a J . ! p 4 I ﬁ{' 1.~ — .H T o s we a 1:& e bl — IJI-"‘ - ! { l' 'i 4 ]
{1 ! s ¢ T . Ao v tag g LA Aol = m e s i alra oo 3 T ') D
i v By o6 e f ™ | 2 " e momonrntt W e e e D TETTTY i1l - it
Cor o4 e | . ¢ g nt Boesel Lo Wy T (. e M, 2y MEE BRI
SRR @ ik RN NEtalul T N P B N I L
! ' L] oy mnm paalfp’ '""::q. ey e = . .
4o b L Aol LI oedhalttuntie” el TR ff.*-ﬁ_ ﬁ*'- « *I :; e :i N & f v :‘- ;q AN ¥ _,Ha".-*; hy t: M L’"-‘-‘_;:,"’i" :T *:, : : '
l‘ g e e i » 1 . l|' .i; _,.ll".i 1 ‘ ] e { .,_-:..___} f-‘ﬂ:- . I‘ - - -—s !‘ i
O A I LI "l RN b ¢ Y ’ N ¢ 1, 1 o - L : § o - ) 4 T i by g
o) hf pé ‘\".. + g ] if W E T “r ':i' t* w "'-"‘ F-‘“.-“"'"‘ b ! Mr= A ! *a Wi e M y N P i, H‘-!. i!l-::‘-.-'al"'?i- '
: b GrTE R Ei l: fy e W 4 _:L w7 b :..'E'-a-—'-‘l"'"é“t..“»‘* ',“ A e ! i o Al ? "ﬁ--.-.-*i"::‘: ; : [
1 ¥ r _— 1 . - HE L o - R R Re { e Cadl! o e e T i . 1 t ' r
T I 'i Il "'l - ~ 1 - ___‘,.,-.!l..._.i':nﬂ....“_..l I} T N 13 v e JoIhe =, e ""'.":-.dl'l ~ ;" ET' F T P MNH *Ii! o
i 1) . \L[,L_,,..,iu-.- i = i A - Wy 1h i M 1 b 1 “ il - - {I r
S I { o R g ISR RSEETN i ; f, ml g 1 U s asls t Y I S r
oy o b — .I'ﬁr‘-'-:r;' -~ _..-‘i'- = f:‘i N ’ 5}} i U ' — "1{ 3} 3 12 f-;"""""‘f"h {1 i} P ;:? I;"’ --'\::H 1 * Hf‘.- 3: X o ”‘. o1
y o4 ~ : == - y sy o= 4 - x 7 ~ 3 ! s n 2y _r
l i 4 i i ‘- h e i ! 4 ) e ¥ 1 “ Ii J * L L [ — il ol o= g e L b Mt mrw e e e S - s g i b
: by 1, s 4 W A Poh A b e N K e .#..L.._-.----ﬁ----*"'.‘_h_-u_.ﬁﬁ---*-*-*+:.....I-.-+------:::_-..:‘w <
: I 1 ¥ 'I - ii ty *' L‘- - . : '\-\.::"‘- '. {. e s vse wma { e T T i o e s . fm e e, et e artw e e e ww Ll Sl S B I T il o e O o] Ll i Sl e B B e e a—m - *
Cos bt » oy RN S A ’.L.q—_-a'-ﬂ~—'-.-.-—**"_:'::i.f--.-a-u---'-f-*::::::.‘.------:::::::“--a--vﬂ-*-*'-;_,_,___,H._,_mmuh-ﬂ ¢
oy o W R e e P :::.-‘:.-':.a-~~---,,_-..,"-.."*...":.":..*:-:‘ﬂ“-:::::::::::-ﬂ-**"::::I“uh_“uuu--“--”*“"“‘ __________ - o
. : "n.\:'v‘:u':_l:__.__..-a—--‘--‘--‘-""*"LﬁqﬁHﬁHT‘....-.--u-t-i:::::::___._....—.-—--H""""‘”tdﬂnub*M“M.,-._.-...m-i _________________ E
' } "‘-.;"' "HH:::::::H"""""“”Hq:ht_ﬂ“uuteﬁﬂ“‘“"_ﬂ““ __________________ 2 o 4 et it e riErE e e e e .
;l 1 x"h..‘_‘.:::h—t o e e e e a . . ra . F.oF 2 O+ 0+ ¥ ¥ # =
L 1 oo . - - - a a a + K4 0w * L4 * - - *
. -‘i-- _______________ s o+ o+ o o+ o+ = = = a - + ¥ * " ro* =




-——— A A m wiwew

- - - - - - - - -y

US D843,014 S

! . S :
| S pd
1 1 1
1 P i
“ [ ] 1 f [ ]
¥ b e _slen ulbr sl ulr_a ke nlir ke sl sk sl ol sl e sl sl s sl s sk sle ks sl b sl ke sk L I ¥
1 - - - - - - - - - - - R
. " .
1 sl PR |
n . L]
1 - . "
-~-rrrere+reeree+ FE ~frrererrrrereEreErEEE o - ] - [ X [ Y ' -L ]
i b :
[ ] “-L [ ]
| _—
. 1 i 1
1 P i
; 1 ' 1
[ ] n! [ ]
R o
. -
L " 1 '
not i . ” " L - - - - . .I..J”._ L]
1 r b -
ok | : “. :
.“_ LR ] : ] i '
1 Y oo —_— o = e - - 'R |
! 1 { ' e T T S - . i
. " . : ' [ ' o W ow T [
: r I
- ' i ' 1 \ k ~ f*ar... .
: r . - oo
b . [ ] [ ] u. [ ] b i ".-_
1 L] ' . ] . £ A ]
H L . i 1 1 ] 4o -.-__ .
. k
! ' L] 1 . 1 L] f + fe 1
e - a ma me m . ow w — - — - i . m m e ca me m m W — - . . .- R
1 L] - Y b [ .__r. * ! ] ~ e o _ L] ! e '
TTC T 4 Y T U . i . I . _."._ .
. - e T - R : )
._.. ] 1 - i 1 ] I ' _-- I
. i e - ; . - - i .
fy . ' e . ' S b ;Y ‘
: [ ] ] ] T 1 .
.__. i 1 L - 1 Far P ! 1
' ' a7 ’ 7 -y i ;
.__. ' . _.. ' L] 1 . L '
. . Lo Ly ]
1y "t ' ' 1 A0 Ly ! ]
1 Ld k - -y H C |
8 1 4 1 *a ' ' - il [T is
! Ln'h ' Y i Ta '
1 1 []
e 4 Y . ’ " LR B r ' in .
" o' ! ' N - 1 [ | '
D _ . i L . :
O . - 1 - 1 ‘ N
0 .__. 4 ] 1k 1] ' - _._.__. Poroy ..-.- N
. .. r 1 1 i
.__. + . e H . . (] i . “..__ '
. . _— r 1 1 L i
1 . ' _. . - ' Pt o= o ! '
| . B fa ! ! il e cr
11 ] ] - 1 LI | - L 1
. Ty i - - L.
il h . . i ' [ A 1 . Tl e i [
I ’ 1 -, = -y L]
..__ ' b tat ! 1 . A A ! e .I..._ HoE .
1 L I [ - - - - 1= = = L |
' ] . ! ; . : ' L pemem mt e e e e :
| T L] ) i f L]
e -_.l 4 1 Ler ] 1 " -....q [ gt AT b = m a a a - . A ._.-. M
M - . - { -
W L v e oo : : T i .
r . - ; 1 . I = moma s o2 % m om oem e m me om, . L :
.__. i [ ._.” i . ' 1 *__ .rl L T w... i
T r 1 Tt Ee me .l ]
: . . BT ' ' . T e s oy i
-__. 3 [ -1 - 1 i _—_._ I = m. & 18 ma m- m . om o w4 amTaT IL--._ 1
- 4 L] ".... ] ] - - ! - e e de e ame e .k am o el me m, om
" 4 1 C 3 | ; . ' [ e
v : o~ N R R I A T B 1 '
1 L . . . "
._._. * ' d .. ' _ n ! _w._ ' 1 .
- 4 1 ¥ n.... i 1 i ._ " _ ' _.._ .
1 - - r - o | - am s mF - ml m W o s 4d E. m L w = "
[ . . fn - : T : . _ N i .
I i : iy . 1 ' . A A o T B e S Bl e Bt B .
' t ! b o ik e e b e m e e e
.__ 1 Y w. " n 1 1 i i LS e i B \
) t I I
-__ i ; w.-r “-_ 1 1 i —. - - =1 H-. .
i e - 1 - - - —a - .
-__ . N T.-. r 1 .—.- i 1 -..I. - - m! ! _l-“
L L r L] L . _.._ - 4+ L4 m m: m cm m m - - - - - 1
i . ' L3R ' ' A F ! 4
P ! ‘m [ | 1
1 'n _—___ 4 . a Saow - = w = a= 7 '
"“. 4 ] .n...._. ] ] .”_u .-__. _ T S P -.-_..- .
1 . ] [ | ] L]
l e i ' ﬂ-.” i . : “‘._. ) 1 L. - H.n . FER | .
0 -__ N . .w.-.._. .- ” H | .-.. [ | . . - i.” . - Ind “
! t " | ' - T = = .
-__ R . I ' u ! .‘.._. i .- T . - g -
. i [ - = " "
2 " . . Fa g ! ' i L vF i
P . - H ' (! 1
a » " . . [} 1 [ ]
-m.. a ] v.__—_ r i ' -__.. i .“ “a -
L] 1 L] —.
a1 d - = . 4 . B [ |
- : o ey roo Nt 5 ' .
n 1 [ ] F -
4 ] ] 1 1
-l a ' L i ' ' Seiil | : .
i1 ] 3 - L]
m _ . N ' Ty " ' SRRk L red :
1 | | 1 1 DO | . bl
_ . . i - i . — ah _ ” i '
| [ 1 i =
| 3 . m_.- H -.. P [N I | '
1 - -
. -__ . - w.-.—_ .- 1 1 MO — i .
a o .1 ]
- - I H
- ;o & A Lo :
1 : v. -, —..“ [] -1 i
' + by . ' . : o
LY " - [ 1. [ ]
a e " . “.u—_ ' ' . [ T ] _--
L - o . b R ]
S ST LT FT S D K :
| . : . ' _ chA G Pn '
Yy T TR R k- s e = = - [ e | ] T e T F] - == I.r.. - - -- -
h . 1 [ . -
r L b
3 ‘m 1 ] 1 [ N _ .-— .
; . . ] i} L i .
! r L] ] v L] ] N . - red 1
\ 1 ' LY N
' i
v A 1 1 b LS - .“r.-. 1
L} r - . -
] N m - -
! ) 1 1 . . = - —_ w - - - tm ha r - 1.\ L] i 1
H 3 - .l.._ - o kel Rl - - - - - -_
] = 1 1 '
] " " .
“ ; o .
1 - ] . .
E IR By N BBy kB Sy g . N R, A A 8 e S e A e .
1 . L]
! . v .
i il
1 ' L]
I ' : :
i .--— p
' .
i o '
. 1 ' i
Ln i
1 o 1
“ [ r———— s Sn .
1 " ..-..
[ . . . 1
1 . .
H I
[ ] [ ]
‘ - ' | .
[ ] .-. L]
- .- - - - ‘ - - - - - - - Lok SREER b b o b b b ok b o R o b b -— d
1 1
i
| ! '
' .
]
[] - - 1
i : e
- J 1
m._ ] . .
i .
._._ - =1 '
L]
4
._.. " ' | '
= - - - e T e e s N [ ]
...... = .
'R i
N [ ]
[} '
LA |
- - - -

U.S. Patent



	Claims
	Front Page
	Specification
	Drawings

