USO00DS&73759S

a2y United States Design Patent (o) Patent No.: US D873,759 S

Viklund 45) Date of Patent: «« Jan. 28, 2020
(54) BIKE CRADLE D659.631 S * 5/2012 Laverack ....cocovevenennn... D12/408
D707,617 S * 6/2014 Flaherty ....................... D12/407
: : : G D821,289 S * 6/2018 Bjornstad .................... D12/407
(71) Applicant: Thule Sweden AB, Hillerstorp (SE) D852,114 S * 6/2019 Anderson ................... D12/407
: : 2001/0025866 Al  10/2001 Morris et al.
(72) Inventor: Mark Viklund, New Milford, CT (US) 2007/0034657 Al*  2/2007 Murray .................. B60R 9/06
224/497
(73) Assignee: Thule Sweden AB, Hillerstorp (SE) (Continued)
(**) Term: 15 Years Primary Examiner — Michelle E. Wilson
Assistant Examiner — Clese Moore, Jr.
(21)  Appl. No.: 29/656,591 (74) Attorney, Agent, or Firm — Sterne, Kessler,
_ Goldstein & Fox P.LL.L.C.
(22) Filed: Jul. 13, 2018
(51) LOC (12) Cl. s 12-16 (57) CLAIM
52) U.S. CL
(52) USPC D12/408 The ornamental design for a bike cradle, as shown and

(58) Field of Classification Search described.

USPC ... D12/406-408, 414, 414.1, 412, 400, 402,
D12/115, 223; D8/349, 356 DESCRIPTION

CPC .. B60R 9/06; B60R 9/10; B60R 9/045; B60R _ | | |
0/048 FIG. 1 1s a top front perspective view of a bike cradle

See application file for complete search history. showing the claimed design;

FIG. 2 1s a bottom front perspective view thereof;
(56) References Cited FIG. 3 1s a front view thereof;
FIG. 4 1s a rear view thereof;
U.S. PATENT DOCUMENTS FIG. 5 is a left side view thereof;
$950540 A 111993 Newbold of al FIG. 6 1s a right side view thereof;
6.286.738 BL* 92001 RObINS ooovr oo B6OR 906  11G. 715 a top view thereol;
294/314 FIG. 8 1s a bottom view thereof;
6,616,023 Bl 0/2003 Dahl et al. FIG. 9 1s a top front perspective view of the bike cradle

6,988,645 B1* 1/2006 Nusbaum ................ B60R 9/048 shown 1n an alternate configuration;

224/324 FIG. 10 1s a bottom front perspective view thereof;

7213731 BL*  5/2007 Kolda ..oooovvvveeen. B6OR9/048  FIG. 11 is a front view thereof:

224/42 39 : - - .
D612,320 S *  3/2010 Flaherty .....ooovvveeno.. Dl2i4os 114 1218 arear view thereol,
D614.562 S *  4/2010 Flaherty ... D12/408  F1G. 13 1s a left side view thereof;
D624,004 S *  9/2010 Farber .......ccooocvevenn.. D12/408  FIG. 14 1s a right side view thereof;
D625,247 S * 10/2010 Flaherty ....................... D12/408 FIG. 15 1s a top view thereof; and,
D634,258 S *  3/2011 Farber w.oooovooovvvveenion. DI2/408  FIG. 16 is 2 botiom view thereof
D613 S * 52011 Weaver oo, Dl2dos  Lhe broken lines shown illustrate portions of the bike cradle
D647.452 S * 10/2011 Laverack ... D12/408  that form no part of the claimed design.
D656,080 S *  3/2012 Budd ...ooooorrrerrrrre D12/408
D656,456 S * 3/2012 Tinstman ..................... D12/408 1 Claim, 16 Drawing Sheets




US D873,759 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2007/0057001 Al1* 3/2007 Wang .................... B60R 9/06
224/536
2008/0093404 A 4/2008 Clausen et al.
2009/0120985 A 5/2009 Sautter et al.
2010/0127031 Al 5/2010 Sautter et al.
2011/0068138 Al1l* 3/2011 Flaherty ................ B60R 9/06
224/324
2012/0205414 Al1* 8/2012 Bogoslofski .......... B60R 9/06
224/534
2012/0234883 Al 9/2012 Sautter et al.
2013/0015615 Al1* 1/2013 Bogoslofski .......... B60R 9/10
267/141.2
2013/0243518 Al1* 9/2013 Wiedemann .......... F16B 7/044
403/66
2017/0369000 A1  12/2017 Pedrini

* cited by examiner



US D873.759 S

Sheet 1 of 16

Jan.28a2020

U.S. Patent

- . - T
e X
-.......n.- - — - .J_N.. u
- i
ay S
- FA s
s, e
P s
s 7 £ Cr g
s 0y AP
4 ol -~
d s .....- - = - - .____._
A . - /
[] + S - -
.__.__.__. - o 4
.__._. Ty -__.._n...
4 A 2" 7 i 7 1\...._
£, P
4 i ¢ S ! .oy
—_r_.._.1 “.‘._. ._t._ __.... --..... B
r . - T
A s
, ; s 4 ra 5 ..____......____.
1S ! ;£ S ' P
. , p
YA S p
_,,._.... — __.. ) ..__. .___‘. .__._.. __.‘..._.-___.
i ; I ) s ;o
._.-‘I- .-_
N £
T3 A A
o e - ._,....,..._ ___._. . ..._....._. 4 .....__.M.r
et W ...._.... e.,.,.
ixa..n\-‘._u.u..... T S ....__,,._m ' .h..r..u.u..r.r__.n... 2. .hu\ﬂ..# _..,.:.
_.____... h_-.l,.-|.l.-. Iur-..-ll“.l.llr”lluniw e em m
__.__||L1.|.....s||ﬂ.._.|r.1.|.-| -— = .
......._.....____.L S am A e, e .u.v.f,
_ o s hx.ﬁxﬁ R TR
el N - T T T L H,.”L_ w A gty ) . ,,_ /
-, T o - - v - LN
._...__._. n\\hh\. - -l..l.l.-...... b o - - ....M;....nn............ oy 1...__._.__.“ \Ul\.a_..___._ r g ____.... ! ;
—— o ey T~ Ry, e A ’ .
.nh - - ! i L _____..__... - s
T i AF __m__”"_.___ _\.% V\q...ﬂ-. = T e 1.1.\ AL £ : ...__._..___..__.__. r 4 -
; .._“__________._ 44 ' rartis Iy o e d ._.___.x___. SN _.___,-ur, - -
vy -r ._\U_ .._.-._....._. ..._h..-r " y; ‘._q\.__._. .\‘.....__ .‘_..______..____._____._____. l.,.-.....r ..__._.._ __.....‘_... ..._..._._.... ..__.___....‘_..q.__.._. ._.. - — o -
e Th A AAh S A7, \x_._q . agvu__._.. e = - .u.hx.w_...:; el VAR P
YL, N FAC A, P e g A s ~- Ol i, Ty _ - -
~ .._”.__ : ___q.____ r H___, ...._..___L_._.H [ .r‘-%:. _1.__________ ____.____h________ g x.......... H..__,.____..___._ ______h_._..h L - ’ _..__“__....___ x..___.._._. ____“5_____.5__._._____..__55___{‘ . .
.h_r.._.-.‘..... _..._. __“_ ‘q‘. ._‘_. ..1-.‘. n.__. ___.__....‘ . ....,.__‘_Ir-._.- .-.-1‘. ‘_‘1._5._._.. ._‘._n.-._.-.‘....._“__..q m‘“_.-___..‘.. .-.‘.-.-..___.‘. ._.._..‘__.._..,. * — - . .-_-I-\_ o |ll__.l __..1.__ ., __...‘._. .‘_- ._._. .‘_‘..__- ....-_.._‘.\._. ..._.. -
, -..._. ..._.-_ . !__ -. n‘... ..._.... __‘__. ..\-1 . ._.‘. .__.-.‘..-_-_ ‘.‘h..__.. ..___1. ....‘.- Fl ._.___._-....1..__.‘. ....1. ., R - ‘.- - - __.-...‘_...-‘_.. ..‘. ...._..__-. -_._.._.._ .__-.. -._.r....‘..v‘..‘......-_u._. ._.‘. —_ -I-.._...-
..U__.._ .____..___.1 .‘_.. ....___....“__. .___. ._____..___.._..__.___ .q._.____ _____..__.__..__..q_.....____._.__.__._...__.\.‘_ £ ..__.....__.-....__. ......______..___._._...._..__ .__.. _..._____.. ._._... -7 ¥ mu_____. _.__“___...___.. __.._____..__._ ._____.._._..__ . - Al !
I / ...___ .___.____ ; ..____.1. ' ] ’ F .__..___ .__....._....__h_ ._..__H A h___.._.___ — - _q__.. ; R .1...... 3\ N
AN AN N AT 1, i 1 ﬂf: - RN
.____x_. £ ____.__“H _,.l___ ra Ty ‘__________RH____:._m_._I_: "y ____.,___W..‘.eu___.________‘_u‘_.___H T ; = LY, i
_c, ! ‘:,.H ler e, ?ﬁu ; ,,_ ;1 H.? 2 \ L#.ujulnrlul...lr..
Gy e T A _ vf,rflwlln]ll.]h lllll
L f LY ..._ ..ﬂ..‘__..llrlhl. .llu.lul. e e e e em e oo ...._...._ By
f..,,dﬁ. TTUTTT T T T b
i A
\_\ k.-l....-.- .Itll.._......._. JAH..H......
._.__. -L|.11I|l|.l1-\l i - ‘m_ll .ﬂ._.
A ...l..ln.l.ll i”Vk.-r.l..l.. _____.H_.... ...._
- - nd At
F . Koy
e ...._1‘.__ r Y N,
r .
AR
e A N
L h
H..\ h___,4. b %
1;..1.._...‘_. ".“.ﬁ _- ....
RSN QR =
.,._f.rt__lun.__q‘q F ____ ._“. ___
..Jr.....-rl..l....-lﬂ\ H '_
1 \
. \
L.
- ,___ i
_._...,r...,..... I-Iti-_. __.
. “ \
__. 1
Y “ r a.....; |
1 | J__ s
_. ” e ._.
b i
" m b
i
N :
' F .
by ..
ﬁ -
f
_ )
' I 1
i '
.Jﬂ ;
{
: ~
__ . - \ .-.v 1
! h / !
Foy
/ {
f __ 4
o :
,._ ' v
=.__. 11111111 - -|h.
T T T T LT -IW
h_.hﬁlllHHHHum....J‘
BRI e St
/ HL||..||||HHH_1
For - - S e s TS R
.w.._".ﬁlh.-_..lk.l.l.ll.Il“ I.”l... “ “|.- I._U.”l u
£ T.h.u:t.r.h-.ui:...muk.\_lﬁ
iy \.h\..h||”.ﬂ”.iu
S LLOLLT LY
» .....1....._.. .ﬂ..l..l....l..- .ll.l.l.l..l“.-..l T T .l..“........ll..l....”..._l
b Vool T =
..J._.:....,r.......rx.“.....___ v..l..:.l.l..l.-”H-.l-H...H.Hu.
\.,.K f= = = m o m T
= e 4.‘I .I.|IIH.I”.|.I “l..l.l - = l|I“ l” |l|.l.H H_.*
- S L LT LT
L L

FIG.1



US D873,759 S

Sheet 2 of 16

Jan. 28, 2020

U.S. Patent

PR - - . _—
/ £ f..... 1.ﬁ..1\rl - ..r-.,...-l.....n..,..
; _ N, l.-.....nar.u -J.IH...:..
..____.____1 i .___.__._ﬂu_r\._r\u_ il .Ln Fll.\.u. - - - %
x__. / ; ! a !.____-.\_.Nl.w =~ __1..1 o BN )
VM A P Pl SN
VIR AV I SRV NN
! _____.._ ! ;o A 4 £, / F "~ - - - ....__.
A P . y, i / 7 ’ / 1L
e v A A v :ﬁa ¢, PR ,,.,&.,, v
: . ¢ ’ !
|.._.u.R -a ._____m__. ‘.___‘.1._ ..-.__.__,_.. .._.._.___. il ._____. ry 2 . ._____. ._____..
L.. T Hr\l.h__a.ﬁ._. \_. .._‘__ 4 ..__._. v_. - L] =
P SERV R A A o L ;! ;! a A A e e
- L P Pl I r’d # -r_. JV_\ hﬂp - Nﬂ d ! I £’ o i [ 4 - uu_ T - -
.qh.... ._._1 ! ! 3 \x H A i/ ___._._1__ ___.ﬂ.__ .‘_‘_‘ x\ . i Il._fr_‘._. x\ ._____ ..__q_____ .__u___ .___x._ ..___u\. ¥ ’ 5.\_" \n_.kﬂ l”__... T =
..____.._____. 4 J ._.-. ! .____.... ._.__.____. A ._.___.__. G \;a\\!h. - a ._....-.r. .- . ! ’ ..1___ _______._. _____.____ ..__._____ ___ﬂ ._____..__.‘____. __.___..______._.__ ._.__.“.__. ._.__r-‘__ - T T ) o ™
A A A N, o S A A S e T T e T \
PR A “ v ~ L7~ ! v Ty d .
/7 F P v & s __._._____. .vﬂlﬁ& \mvin EII._u___Tnll.l.‘n‘-truun. L..\m..l . - - — - ; £ P b/ A ._‘ﬂ__._. A # \\ - ._“ M
. A A ‘ o - e D /AT b
. . - ’ L ~ ¢ £ T ______ 1___.._.... ._‘__. ' s y
' . uh\\ ~ _...‘.”.,.,, A .f" ) \rm. ..”,,. ﬂx.‘n\ & A \_ﬁx. - . ,..,fﬁ_ i i g i p Loy, : 4 M
at.-__‘. ._._.. ] m‘.ﬂf . 4 - -1 ™ - T S T, it - - — e _....p . , 4 .._"_.l.. f—/ ~ .._._.__
xhl. - P il e T —_— - e __.._ - - e L Y .‘_ﬂ_\ ..\_. AM. r . - — -
ﬂ____“.____.. o = - - = T - e o T - [, ., __J..,,.... . e x_..n _\ \M \-“... ____......hql\ = e = e T . Al
¢ N el N SR S N T i
ot 1.._\“_ w.\ . N\, AJM TR oM o~ — -. . o R s
\__.mq . . % L \ 4 / ..._____ U
._ﬁ r \; b ¥, N / / i
A b & y o Nt
kT Loy _ y b : ..
£ LA SO S I : /
“\u_ .__‘__ ‘__ ____. .___ L ..ﬁKul — e llll.l_..i.J-..{.I-.ll.I-whr.._ i " . !
S OH Vo | B - T
s \ o~ _ Y
h q..— _ ._... \ .p'. qqqqqqq ~ - ..-..:-.u... -+ .,.._.._,.....rr _r
m.‘.\ 'y H d_ NN mmmmmeman- B £ 3 '
Lo SN - e L ’or ;o h
wm_._.. N /o ;o
Yoy N N £ — ‘4 N Sy
! __,.____ ___. _.. , N, .....r.v ._ H\..\ .l n / 7 Fi ’ L
TN 3 N 5 \ R SR - - s 4 ’ J u
bt ..,,,....., ﬁ,...,_...ﬂ; ! - \.\li- ....I& \ / H
. - . - — - - S e ;s ._.___ !
. Y % ; 1 - — - o i !
! W NN g ; - -~ ——— . B Ty, ! / g !
... .._. * v, N, ; f ....1....1...._...... r T = .-..__rn.:._...h._ a.w . 'y -~ f ____
..*._.._.. A s i x..\mm.ukq.u.a...u.h.lhrﬂr..ﬂr....u.hrr. ....xn\\..;\f -~ .,....,...“r.,...__ ™ ", d _.f - !
, L 4 . NS s i RN ,,,__T\.f ,___.._\..ﬁf. ! f
1 . 7 ' ._...... LY ] . r
v NN WM _____________ 4 B e = = o . .,,,...f R , ? ._._,__ !
LY " hY _..._.,. " i : ._... * 4 ‘.___. f d .____. ‘_‘_.‘_1_ .____
™ LY : ™ . s : / F I
NN f -5 N ) ;S 7y
Y Wt - ' ¥ ! ,‘..,
-.......a_......___“.,_.r.._ . ™ _ . A=y u..... ........_ ._____.________h _“_.. ; ___..__q p / ________ , / p
N ...,.... ”_ ¥y ._..__“_...... d....._f...a.x_________.__ FAR _ﬂ ; J ; u__._wuu_
NS \ & g g . g y v 7 , £
T " \ rd .__.__. ! v___. 4 y 3 ....__._ H..__
., , I s e/ A 4 |
Y " r4 ;o n“ L \ /! ) J ...‘_..__.. s
] R B N h e 4, T
1Y/ d \ ¢ ‘)
$ s s T pm—— ;o

— ——— -—- - —-— —r - - - — — .

- Te— ———p— —
— —
- T e . BB W T

FIG.2



= L
- ~
5 p p = M
J ~, .,
7 H £ LY \
!
L ! _ \ i
A _ v . . - . . . _m f : :
i aerd ﬂ.ﬁu,w‘xtmu RO VAN Ot TR | PR o | P (VA L ot e , L
H ~ G .m_f,,_ AN i SR DA TLE TR T i S Ty i P
i PoE ! L i i b B ."m “._ ”... " i T ¥ e b .
o0 PSRN = SO A NI A S RN -
D L T T T et St O N _
TR I G R } '\ ’ ,
“ i | N T SN () I TR B Yoo s ,
L L L T . -
&P, L T e T RS N _.
O I LI § B X U i g Pty i | -
S . S S | (T Ot D T PREENN AN
F.H bk F.qnlﬁ_m " fi H ', e . N .._+ (" TR — J..M . e P R
D T T T vt bio e
O\ VI o T S IS A TR (T I TP H M R T
I ] i : . N o : . i -—- i . L e — — ! .
N N L L T T U ST o L LY LT S T L S Eae T TS TY ' R
- HE
' AR
TR
SRR
REEE "
RN

-
e P -

—a A —a aa A |
—

i am md = Tem I...._u_w | il ﬁ

-
—
-
- - - —_— ==

i
|
Ef
|
N
|
.
|
'
&y

;
g
-
::!

—_— o = r—~ T —-—_— = ——— —— - @———

— = a2 —a A A +a = —a  aa

Jan. 28, 2020

—_— —a -*— @ —_— —— @—_-— @ —— @ — ——— @ — —_—*

—_— — @ —-_— —— @—_—— @ ——— =

L[]
.\ -
_L._.._h
. b
SR ek b
I.lr.lllllllf.
..Iln.illr.lnlllrnlrnll.ln..l__
— e e e e e e e e e
“ a2 & mm m- cm am
b |
,
'

FAF. A T4 TAM T TAT. STAS ASTY AT —Ta rATa

-— - —_—— — - —-_— — —_— —_— ——

— W e ew tme rw wes —ee wewm e

a4 me mm ma a ma s s ma a mm g
= lllr
g - - mam ma im mam amem T 1..l....
—_— —_
St Twr e awr . ww awr , wwm  cwe —

U.S. Patent



TaT  =Tae R4 Tie— TR TAT WTR AT

US D873,759 S
y

H”“HEH”HH”H

s m wr - - Tw - - wm - - - -r

- - - - [ 118 - - - - - - -
— - - - - - - - - - - -
1.-..,... - - [r - —- - - arm -ra .rl..l.-_

-2 a2 —m 22 a2 == a2 —a A —=- ia A

-_—y — —- — —— —— =— — w—r ——— T—w

- - ]
-—a .m P ——
—_ -~ e = - — o~ T - -~ — ——
- = ——— - -_— - - - - - -_- - - .- - —-—gr
R —— ey
- —_— .__\.l - . - = - o - - - =
- b
o
. -
-
-
- - = - - .m - - - = -
— - - - - - - - - == - -
- - - - - m- - - - [
.
- H !
\\\-_\- [REp— - arm e wam - wm . wam =
AL mam eTAs ara TAM T P STRm AT AT e mugma

=
“ b
P rin e i mam bma Ta e wera mam amra raer e
T e m - wm.w .. - - mem om - g
kl-l - -  Erar  ar - 4 2 EFE 2 2Er. Fam -_-
.ll-l-..l..llﬂ.lhlu..-|.|-|-|l|l|..|11..|-|]|-| -
- ]
ol
-
-

.,
S

Sheet 4 of 16

e ——
-
R T
-
b'-.f"’

—m ma —m Ea om mEm =ma —m mm s

——

- T

| S T SR Er S S S TR S S TR S S

Jan. 28, 2020

: i e em- P !
\ Wp R e
- S U W WV U [ .
G T IS AT AT ) ﬂ?i_ﬂq.ﬁﬂf. A TNITTIT - e ﬁ “
.._::E:H:_.._; et zAﬁ_. ST T i _:T% M ﬁ: X ™ RN “
__”::w:::_":_:“:m:f_. it .1 S H * ! - R :
._,:.”ﬁ YRR ORI UL KRS T R LR R I ¢ ? )\ " )
1 g B At gl S TR “: R __‘ +
._,:: by ey 1 e N e L N , RN .
H:*.w;: IR INEL ﬁ:“ SIE e H ? N \ , N h_
h“:_.,q LRI R SR TR TR I TT A gl N LS S P L
NS R BT A TR T 1 B LR N TR FTR - ) .
i, .1 ! ‘ | b { ! _ { i i ! - | { :
_.:_:f: TONTIANTY m_:l,__“.: AL B e o ~ - . o
ST N EETRREIRIY _:...: \,.: SRR 1 * - — .

R §
:_ﬁ/m B Z i L L L R AR LS T T TR (s 1. B

.
e —————
——
-"I-
g

" —_m

U.S. Patent



US D873,759 S

Sheet 5 of 16

Jan. 28, 2020

U.S. Patent

&:1111:111-
‘11—"}."""."‘."}
wﬁttrrltttrﬁ:ﬁw
e em mm e e m e e e
m:uu-._ s omm ma me om em mem mem !...L

e I PO R T

e S - -l
..I._..Jlll.ll. .l.J.ril.l-”.._._._r. Ir..F.l.. .F-
-..l.._---i...,. _.... ..lr___.l..-.
e Lt o *\EHHHHHHHHHHL“
P b3
. Lo b
~ - f "
- - . o o e =m ma= wi ow rw ew mw ==
- - .1..l.|.l||||l.||-1|||||.l||.||l.||||||1|f..._....+
T T ﬁ
___.__-.-.....l ...._.-...lluur.-..rll.lll. ..ﬁq\ ___.
. i e — . WS L = A2 A0 LT TR I..-..l......J..ﬂ
- . ™~ T . !
.__rli# ~ ._rru._ T ™ T .ﬁ m
L~ : b ~ - .
{~ ~ e e AR -
- T e o
...-.ll....'. .I..l.....l. .-JI.-.Iul.-..l..l.I]. ._
.-.1.1..1 1l|.|1l.l.|-......t| - e— Il.ll-...ll.l..r!ﬁﬁ .
.1....].-.....1.11\.1.1 .|.l.-l. |1..r.l.|-|-ll-lll.|.i.|.| ‘ - .:.._... u-ll.r.f.l.ll.
i - ..1|.-... |.II1.r...|.|.|".. L -
__...-ll - - - —_ -
.”- -~ -.._.....1.1 "ll.l..-lu.l.l.l.lllllrnlr .l|.._.!..ri.-..l
- ww T s 'mu e e e
- - .-..-... - H l|l..||..-.1.ml.|-|

! Hu.. — e mm m e e
L

e BT R T — R R

== .
- -
LY
b

FIG.5



US D873,759 S

Sheet 6 of 16

Jan. 28, 2020

U.S. Patent

. - b =
o0 S - - —
__..._.. ___ _...__..._. -r - _r.l -_—
. }
.._-.-. ._f- .q.-.. llllll - Ty
d L g - - T — - .
¥¥¥¥¥ - ——
] ‘.‘. - -~ - - = e —_— o — - -
-+ - - - - T - -
i - - - - n, =
"~ - — - S —_ o ———— — —
- r - - . ______.. "
Iy - - - - . ™ .
-~ -~ ., !
u,
;o e RN
-~
F S "

f & 4 ~ ........ ) \ i !

[~ 4 S ! |

! s oy { o

| UL d-L_ .

i
_1. - ._____. .._____. |||||||||||| mm oo o momom om m m m m m o momomom omomom s -am al mmessmsms=s= I.\.rmwl\lﬂl\ _-_— - - -
L R T -
H .__‘_- | -
__. ’ u__

J— -—— —_— —_— [ d
1

— - = A
I e R
—
R
=
_._'_'_._,_.-"
-‘ /"/
P r
- EEEEEEE =

el s —— - - -—— - -~ o

1
- .=, r- - - -— === -= - - -

O o T T T - LY LR N LD o . o
-

- = - - - - - - - - -

-_— -— —_ —a [p— - - - J—— [Ep— -
— - r

—_— -
e A mem mm ma e R wmam i

A 1|......1|.Uf -~ .q..w_-..,-r__
-

'
o~ S, %, -
S - .._._._. .f_.r T |IIIJ
’ - - )
— NN f “
w N —— T b= ﬂ
- .u. ™ i . S, -t — #I.l - "
- . e -
e .l.- ..r..._. ) - . L - 7 _T
-~ - —
- o - N s T ._” ,
ql. —_— e S - - — — — 1 - H . - e r
L oee — e * “
[ ” f '
f . ,
> | "
! L ™ '
f _
k
} ,
]
_ .
]
| :
L
.ﬁ )
! :
t t
.__ e = ﬂ
| '
_— e - - - —_— e mm mm - - l.lr
M.M.i.rlhlqu....rJl s L o e sl - IHw
e T L T e S L LR i

FIG.6



U.S. Patent Jan. 28, 2020 Sheet 7 of 16 US D873,759 S

i
(2
-
-
4
T s e mg F,‘-.u._
" -~
,f‘""‘-.‘__"“-w__‘ t
b ~ T 7=
""-. o e - i - ;
. L - =
= ~ - . ..-r':-h.__ rl"_:-.
-

f
s
¥

L L
I’ T
[ rf'.__,..—r"_'-
.--""'_"':Il __"-r-' _--"J_‘a.-
. -
——t -
_.I"" ._a- ———————————————————
Voo -
—_— - -
o : -
~ #." -
-—
&
£
oA .
n, S
'_.-‘--. -""l r,.l"
L oo
R
{f ;o
Py A
"y A
€y
-~ -"f.""
S A
II,.ll'.ll II
I i}
.
[
,-’rl
, }
_;ir
/ o
-.;1:
RN
i
- b
F'l
i P
S
Py
SR B
L*"-. '
A Y
L T ‘l.
! 1 Y
1|"_"""|, 1"'1
! TN
L]
]___;--'I'r '
Lo
b,
Lo
. L Y
P
.~
"
.,
3 ™
u_.,-"" T ‘-\"\-u.
"'n.__'-a. -
'l"‘-" ", "‘1‘\--\- 1“'-._
[3 ll.-r __-‘1 "'\‘-_
AN i e L
NULAENEE
"".;‘H" “H_\_*
1“'x.lll" '““';1*1,_

FIG.7



US D873,759 S

Sheet 8 of 16

Jan. 28, 2020

U.S. Patent

et ettt LTt S—

il
o ———m T —-m e R - ’ |-._ "l.llul.rl.l.l.ll..l.l.l P
il R
S _. llllll !
- I e rr————r n .-
| ] Vo
! o
\ . A ¥
..... \ | i
L] .._.|I-
J_ | _. P
R - T T T T 1
[ | 1
R __
“ T T T T
1 ' L j
i P S :
|
| 1
i 1 1
" i “ i !
" .
1 i 1
| i 'y
| |
k ] 1 _w
) “ -
| H r_ EEEEE . L% —
ol I | 1 i i _—
Loy !
. “ Loy 1 T \ m
i T
w -
- 1
™ T ' 4
“ __ !
]
' !
__.. '
; E|
! Vg
; oo
'
b
—
llllllll ol
]
" H
i i

M :.:..r.r.-J.l.1..Pu}..l.|1..1.
H J,.-.Il....l.ll.[..l
*.x.--._.. ,h
ﬂ i 4 : ;..f nnnnnnn
I . 1 ] e
(Y IOV DU B n....ﬂ!]l.._. r_
T : N f
o m” o { ~
AN CKE VY,
;" S i ; o
LTI D AN
PRI - : IR
TM___ . o by
b I T
_f""_l » __zu_,m. N
?“.__m o ”. R b
_”_J"__ - o e
'RTNENE e -
T . . e . =
S O A § B
ﬁ i ] " i -
A S T
w _ i A
Love e = T
I.,.,j. ....1........l._lq..|.l-.f+.r|-r|r..,r
....,.,._....__......J.....
\....................u.........h.-w
A ~
A e
P -
A
A0 7
-~
x.xmx
s
;T
.._. ._..‘
’ ‘x.
F -
p &
4
/
r
%
-.._
SN
~ .
N
) N, .
J..l.._..f. .i._.__
.___. ........ .
a-j-..,,, .,
- o
N
L
A L .
T o T
i~
oL~ -
P~ L~
L

Lll
-
- — e - —art -
-
———
-7 e - — -
- o~ - _.J ..._......
o ._....1 -

== ma o= aa o

- —_—

--mem o om -

. -——— -—

—_— ey
m
-
—

} Al
. oo .v_f,rr
- LU B}

. T T
S N
L
WL
o
-
LT

- = -— r— T - —r

-— - —— @ -— —— v - @ —

|1

KK
Bk
s

KK
i
_._* m
113
Kk
_“}
11

FIG.8



US D873,759 S

Sheet 9 of 16

Jan. 28, 2020

U.S. Patent

- - o ._..,r.. -
- r -..___1
/ n )!.-
- T -—_
H\. — - o e oam, = — -
=, — — ) - - - - — - .
e e e LT
J . e mm e ma m e -
....-__-.L o - T e — T - = - -
Fa .,_._....1 - - " - - i Ty T T
..-..._......._. - = e e - . ~ -
— - -
— - - -
...I.; 1 ..___.__..._..._.. - - - — .- - .,J-....,j_... - . —
£ - . o o o i
J_ ..-..“__. - L] - - e s - e - "

R e

[ S S S SR Er S S,
— —
[ R S S EA T S S T S ]
e i e b e e ke ke e e ke e e e
e e e ke i i ke ke e e ke e
[P A S I S T S S T
[ A S SR Er i

[ S

e — p—

P

IR N T TTRmmomomnToonom g o An A MHT -
PN T ST e AL S N \\.ﬂ...ﬁ nm\uﬂhﬂ,ﬂaﬁrw‘a& g
L N o ; ; P L Tl o AN / e PR RN Y q.%. i, o
V= .__._...___1._____._.. r g ..__. * ! * ! ._____..___.n._‘ .__...._____ /oy ‘-...__. ..__._.._._...__.._‘. ...__. " d - - .___.. ; .._._..____..____ ...__..__.__ .\.‘.____ ..\_. r
A Y S A YR Pa e AL B g de f i e TSy e g AL - - P VR AR AR
AR LA A S S T D IS T R AL eI Y TV Y I R A /
. ¢ ._‘___..______.__. ._____._____.____ .x.. \mnm‘.____.__‘n._‘_‘n.u.\n._.‘.._ﬂ‘\.‘an.‘a.n_____ ’ _____. _...____.__.._.__. ._______.__..____........\_. , . ) ., _..41___.._._..._.. .___.__..._____._.___‘.._.__ ..__._____.. e ___._.
LI AL NIRRT A AL S A g e AT Lo -
P Fpiy dppe igdalfdp it fe 75 ar 8 WIFFRLEIIENN - LA d -
Y x.......&h . .ﬁ.__ H‘..‘._auk ,m.___.,\__,x .,_\a__q_m 7y .h__..__,.h.uh\ﬂ. ___.“ﬂ nﬁuﬂ__n..w_.w.h___.m.x._.__ “.____.um:. .i\..‘_q- - i .._____..._:__.__H\.,..__ Fr i _,_..___,,_n.”“:.‘ H\Lwh‘..am e e
. / p g ey 5 - WY YISy, ,
ANy iy ippe i Lt S/ LT - A2 by 2 AP g PA 02T _
Tp Ay A s g Lrg g T I3 gl A -
Kl ._“_.__‘...._____.._._. ._____._._.........____... _____._\_______..____. .__.__._____.‘___‘.____. .._____....__.M.H‘\H‘EH“”‘HHHHWWHHqE.&MH‘HHE .____.“w.l._.-\“w‘t\.___w.___..__.__.__._. q.___._.__..._____.a___...____..._.___.____. .‘._.\_.___.__.._____ 1____..___1..q..\.......__.._“...___..ﬂ w._._k\\ I - -
) A 9% PV
._____‘.___‘.___‘. _‘___...‘. . ! .__1 - H‘ ._1...__.._ ._.___..__.....___,.__1. -_.q.-_‘.___. o a.... ._._”__. " o .__‘ . 1
LAy dp s b NTPTE IR SV 707 ; .
. . Ae N Ty uﬁhn‘.ﬂ.ﬁmhﬁ ixnm.. _“_,..h___. . . !
...m.\\_‘”.__hﬁ..____\..-. .h..-.-_ a.__ﬂ__.__. S . L . 5 :
7 , .
i
’ \.
e \x
rr...r...r )

-—— _— J—



US D873,759 S

Sheet 10 of 16

Jan. 28, 2020

U.S. Patent

-
—_— e A - ——

-
-
- —m - ——

FIG.10



US D873,759 S

R T et ek e P b P i R e T i Tk w iy S £ Batn T R aian ¥ pade Sk o Tl
G R A G S B G <SR s
".__" [ ] “ q .A._,....ﬁ 1 ' i i ;...1 Y .m“ :ﬂ ._.__ :H ___.F .._”_....ﬂ_.“ m: i ! i .\rﬂ:
_ . _“ v __ __ T : TN TR TR, | | f TR EENY
IR R nooH T ¥ : ﬁ | | , : _
{ " . §i 7 H i H ik o } i ﬂ | 111 Y
2N T 1 1 ¥ 1 ; _, | a | b _, | ]
L | . {i X I :ﬁ o He | _ _ & 111}
1, . i S . ¥ - H b H i bl gy ] u ! 111}
S I T It i it ll ! ; , [ N ] ! , ! ﬁ
L | ¥ ¥ g i 3 I L A ] i , ﬁ i 1
”__ﬂ _ “ A “ T T N i3 I [V i 1) | _ | Hi 1
b, i . ML) i . L . ' .
‘ . §i f H i H o1 TS t x | h W]t
,_1.. ] . — i ! [ b e« b H
7 o L A O L T T T TH T TR R | “ 3 = i
. | N . _ ™ - by I b H H i A L i | i » 1 = ]}
T : A o . _ | o _ - ; . _ _ .
,.mrr.,.rabf_ﬂ._a;mu SN SO R TSI P SN LN TS TR T T AU TNt MRS A TASNE TS B e TR T t__c_hr,:.rﬁ-_ﬁ SURTA H,.r:..ﬂ..:_: g e
' i - mm mm mr - e mwa ma wa ] ' .
__ i i .ﬂ ! i " ; e s - ____._
! 1 e e I " “ " 0 1 __
T | EEEE R SN
: - e 1 2 ] ] {
F____ Wr o e e e — h m _‘_. . _
; eI I I T AN/ \Y
ﬁ

Sheet 11 of 16

Jan. 28, 2020

U.S. Patent

FIG.11



US D873,759 S

Sheet 12 of 16

[ L T p—
- ——— ——

FIG.12

Jan. 28, 2020

U.S. Patent

T AT T R T S ST T TN TR T
! ' i i !

LA R T T e st e e .:?.f.m" g

NINE _:::.”_,_...:._:‘__:_hx_:_ L 1S S N R A T L S T | ;

rm.::__“”___._:h_,._,. { ... i b .“__. ﬁ: _.ﬁ_ i .:I..n.__.q.. ] ..: h_.

Ly :.....,..:._iu... bEbd M:; ".L ﬂ_‘ hZ “ N m: : :

ANE RN RE R IT LN LA AL LR L LA E O T I

LN N T ST R L e S S O A A EE N P R E

L L I L LI S L L S T

”w:“;:::__: 1T M._: L L e | N

N L L L L L

1 i L I : 1 k

NENE SRR RN TR I E T R T L

RN SRR R R R EE L ot (L ST B R _:?.,w._. AER U

i ..L._.____ A N I | __.“ Ty 1 ¥ 1 ‘ .._..11.. . . it e
AR e e L ji \:_. L: g . | 4 ) ittt Sl
by g A Ton Zut 20 A N e N S e 2 e T e e e e Tk - e e e e e e

e meme W WeEe W W W W me e

7
/ ﬁ
N
>~
N\




US D873,759 S

Sheet 13 of 16

Jan. 28, 2020

U.S. Patent

- _ == =
-
- - e ..J
T e -
{ A
= - .....
"=- —_ r.,.__ F o -
_ - —, —
- 1 - -
DT e N -
e .-
[
- -~
._.__...r - g T, e
._.I..J - - s Ty
- - Cmy -
- — - . =,
Foae - -
. P e s ma mm e e e —re maem ,..
-
, L - wn mm ma - wmr  ww = —a -y
J .__‘.. - I
~ i * vy
]
I- 1 T . R 3
o~ ]
— — ‘ 1
— . — 1 * .l.ll 1-‘.
- T - '
) - —= ! I i - LS ! -~ 1 i .._.ll - - twm
- —_— _ 1 ﬂ - Jt..... | ...,..J.- — — -—
— [ e — - - —_—
u L] i - it - e e = - ] ——
L e e im e e — = — e — . BRI
% J— —— =S A - -—- .b- |..r.l“I||. -— _— . - e —
m.-. - == = = = . m T e S h ' I, — e
Hﬂlilt#]i!.li-r![ — e —em
P
|
i
1

-

S

FIG.13



US D873,759 S

Sheet 14 of 16

Jan. 28, 2020

U.S. Patent

FIG.14



US D873,759 S

Sheet 15 of 16

Jan. 28, 2020

U.S. Patent

HL - - . - - - -

|II|l|-.l.|-|.l..l..l. .-_-.L.nlll ll‘-lllul..ll....a
\\\ I #..[ o - — — -
/[ B P
L_ , .
» : ; !
,.n.n".fm m 1._. 1 ) [
i I i ! !
1_-lu.i...lUI. e .._..-..TTL!.“.. t...s...l.-.t.:" FaeTe mmar ..-.Eu......r1¢._...l-. .L..,...II[.H E Tt e, _r.....r. ..-I.“-. .-....“l...ur \l._&?qfl.t.!qm‘ﬂ..— E...F:t...rr..f...
".r..._. ‘_..... Jﬂ ”-ﬁ\l -ﬁ\ ”__“ .”.ZWA\ *.lhl-trurm.r._n\ “T.E.w._”.m\ ”4..-._”_. .!..&-.34‘ \ ] i tm.-l-—ﬁr.‘.“-u____ﬂ‘_ ..T __“ a-H ‘—4.“ \Hr].u
T_. H\\.a._vﬂu .-ﬁ -u._ .—_ -._.H ﬁﬁtul xrﬁun._ T:w b“_—v bﬁﬂ._ .ﬁn. r#.ﬁia—'“_.__”“..-gu-ﬁ__m ___ W HA
' A% 1 (1 i For T R 5 Ly __..
4 ST M P O LI L N D R L R L PRt ;,7_...____::____: ), e |
' L D L L L :_.::_.::::.:.f.. o
i b I i } ' d
' ¥ L P L L L Lt “:.:.__.:::.::.j. ]
y T it ML e it b TEMIES P ST R t::..;“;_.:m .
X S i L L i Ny SEAE TR IR SR O r::.. PR o,
i L . ) i " b
m_ T L | R L N T TI I E _;._?:u. o
i N Y '’ ik Fon 1 I L T " ' 1 ! ro '
! TR O I R S FE
A ‘! . v g . RIS SRR Y| :
_”,,“ "Fn. ,#:_“ _"" :“ t :” hﬁfrﬂ.ﬂ;” _:."M :1 :L e :_T.."“:“...2;"::;_{ ..:w_....- T
| e R i ¥ o R S N R R T R L R SRR I I N ER TN S ]
4 S S S S S U N S T NI ]
Liah G- A U SRT OSP  AJURYT  SVUNS A 2 S0 & L LFLF.LFE&P.&#:EF.& Jaiwt
t b i ;
lﬁ m m__ mm .4| m ) ._ra-u.....“zyﬂﬂ .ﬁ . ﬁ
* _ b - _ . N N o
t b b b ! b
I | | -
t M- “.. - e e .Jll.l.u.uln
b b i : o~ .
* _m _w M frl..-.l.l... ...l.-l...ll i..-.r.lll-...luul.r.l__-
b
I
b
b
I
b
b
" i

e a -

OB OEE B BN B B B B B OB OB N NN W NN NN EEEEm
’

- -

- - - - -—- -

- Ll - - - -

FIG.15



- ——

US D873,759 S

Sheet 16 of 16

Jan. 28, 2020

U.S. Patent

S
;T y o
._ " i : e T P
H ~|.| &I.lﬁ-_r.. . J.H |.-|._I1 . [
i . ._ Hiy -
TR “
W ” ._“ il
Wty s
g H : C
T |
! |
. Ll ' -
FERIEE
" b, ) b
[ . .. "
S IR S
W Hi o SR '
oo X o
| !
KA
RN S R A
LT T =
- i
! TR R I i
IR
o e T T )
S 1I.-.|l|._n||..-11.|.. l..l.-f...lf —— .

dmdmd—mdmd e d —d

——— e A A A m

-----Illr"

- ----i---
]

—_— .
--

|

i i e ke i e ke b i e ke b e ke b e ke ke i e ke e e e

J

L e |\
_..-r"

G,*“““

L Y

- r-.‘.-.-.“-.‘ -

f
k

T - -

P R e

-

[ R S S SR S S S S S S S S S S

FIG.16



	Claims
	Front Page
	Specification
	Drawings

