(12) United States DESigIl Patent (10) Patent No.:

USO00DE38784S

US D838,784 S

IG. 6 15 a bottom view thereof;

Saito 45) Date of Patent: «+ Jan. 22,2019
(54) LAUNCHING APPARATUS FOR SPINNING D829,827 S * 10/2018 Shindo ......ccccovvevvennnn.. D21/461
TOP TOY 2003/0064660 Al* 4/2003 Matsukawa ......... AG63F 3/00895
446/256
_ 2016/0310854 Al1* 10/2016 Kubo ........ccccoevvvnnnee, A63H 1/04
(71) Applicant: TOMY COMPANY, LTD., lokyo (JP) 2016/0325190 A1* 11/2016 Muraki ..o A63H 1/02
(72) Inventor: Shina Saito, Tokyo (JP) FOREIGN PATENT DOCUMENTS
(73) Assignee: TOMY COMPANY, LTD., Tokyo (IP) CN 3671626 *7/2007
CN 300742501 * 0 2/2008
3k ok : CN 303648727 *4/2016
(*%) Term: 1S Years CN 303950983 * 11/2016
CN 303960465 * 12/2016
(21)  Appl. No.: 29/637,369 CN 304706191  *  6/2018
JP 3331716 *8/2003
(22) Filed: Feb. 16, 2018 JP 3160157 U * 6/2010 .............. A63H 1/04
JP 3160658 U * 7/2010 ... A63H 1/04
(30) Foreign Application Priority Data JP 6145206 BL * 6/2017 e A63H 1/02
(Continued)
Aug. 23, 2017  (IP) oo 2017-018004 Primary Examiner — Catherine A Tuttle
(51) LOC (11 CL. ..., 21-01 (74) Attorney, Agent, or Firm — Staas & Halsey LLP
58 IF{Si;Z fCl ...... | ﬁt ...... S ....... h ................... D21/461 The ornamental design for a launching apparatus for spin-
ield of Classification Searc ning top toy, as shown.
USPC ............... D21/454, 455-464, 561, 566, 570; 5 PP
446/38-45, 236-266, 429, 430, 462, 489 DESCRIPTION
CPC . A63H 1/00-1/06; A63H 1/12; A63H 17/008; ‘ _ ‘ o
AG63H 27/14: A63H 29/00: A63H 29/20: FIG. 11s afropt view of the launching apparatus for spinning
AG3H 29/24; AG3H 31/06; AG3H 31/08;  lop toy showing my design,
AG3E 9/16 FIG. 2 1s a left side view thereof;
See application file for complete search history. F;;G' 3 15 d real view tl?ereof;
FIG. 4 1s a right side view thereof;
(56) References Cited EIG. 5 1s a top view thereof;
F

U.S. PATENT DOCUMENTS

D639,349 S *  6/2011 Horkoshr .................... D21/461
9,435,820 B1* 9/2016 Muraki ................... GO1P 3/486
D790,635 S * 6/2017 Horkoshi .................... D21/461
D790,636 S * 6/2017 Horkoshr ................... D21/461
D816,781 S * 5/2018 Homkoshr .................... D21/461
D825,676 S * 8§/2018 Homkoshr .................... D21/461

IG. 7 1s a front, right and bottom side perspective view
thereof:;

FIG. 8 1s a front, top and lett side perspective view thereof;
and,

FIG. 9 1s a rear, top and left side perspective view thereof.

1 Claim, 9 Drawing Sheets

 — AT = = — -

= . w o w N




US D838,784 S
Page 2

(56) References Cited

FOREIGN PATENT DOCUMENTS

JP 2017169775 A * 9/2017
KR 300847434.0000 ¥ 3/2016
KR 300877573.0000 * 10/2016

* cited by examiner



“rtrtrtrtrtrtrta

o FEFEFF

m . m
. . - .
- . ' - =
rrrrrrrrrrrrrrrr . . p J Pia e el iai e ialia e iaieF el iaia i
. . . \ : .
- . - - . " Ll - . . L] . -
0 0 R - HE L 0 N 0
" . r b . - . L
. [ " T T T b b : . e hpiiesliopt S L . Al e |
" - N . i —— |
- . . . L] o
. " - . A
A I O I b .
. fetetrtrtrte e .. L ameeie e et et e e e e e e e .. f - T - T OO
i e e e - T . T T %% T, U i i i R R P " . . ’ . . . . - - - -
O ]
------------- - L] o R R R R R S T R R R R
w . — . - . - 1 . m
L] -
- o
. i . .

US D838,784 S

i
[ |

..... L ormmm
..hu lllllllllllllll . L N
[ & AP R T ERRRTTFFSRR®D
F £% R .
. . === .-
1 N . -E & T
) M. .-.. N i A o 1 . o i S o " D - S T w..”
1 e o 4 & T s WLl B 4 gFrwueses gy 2020 =TT e B R e e 4
EE * N PG
N 4 L T e T ol [ L B o - % v Wouru N L o B o o - O - T L o e ke R e e g aol- NSRS e - B [ -
I AL 4 ] --mmmwom . N s s . . o i
.ﬁ L] ' . L L: SR eewrrensienny B RN G -~ mrame—m—m— e w0 e e R RN W T N T - B TR R F]
L 1 i e e e e e e e e e e b o 'S i
- M “ n i B F ok il el e el el R ¥ m
'
- 4 4 F -
1 4
- M. m 4 'S i
E 1 i [ ]
: iy i 'S T . T T Tt Rt et et et et e I, - e R, L R, R R T R - T e I St S R T - N - T W - o ol . L oxk P r ﬁ
[E . " £ 00000900 s« Nl Easaflifrmrmesa=s o T R m-T gl dmasa s aaaaaa 4
. ﬁ ' J ” . . e N N N S, L [ A R R R R R R R R E R R R R 3 %
i A u N : ) LA AL AL Al Ak Al RL AL R AL AL AL b " i
1 L 4
G 4 4 . k. F -
' .
4 ] -'r . . . - . L r
A d A de e e - 3 - % % T
|||||||||| n .. - . e m mmmmmmEmmmm————-.
- - ® K £ 0 trimimmizam'a'=i='e
” - - e e m e s e e e e r e e
R R R R Rk )
.4 "
IIIIIIIIIIIII
e e e L R EE R ECRE R R R R CECECRECECE R
|||||||||||| ottt e e

L I I
. . . . . . . . . I T N L L
N N N NN N

. . . . . . . . e e e e ke e e e e e ke e e e e e kR bR

ok S

Lo o o

Y YWY Y¥YVYYy¥yFwyFYwyTTTwTwes-s
LEC B B BE B BE IR BE BE B BE B BN B

. iy iyl ol oy L 3 - -
e emeEE - .. s e m ol m e w
-_-_-=- Rt R Y s e e e = =

- am am am am - . . . -F FFFEFBFEFBFEFBFEBFBF . HEE L
s FTEFEFEFFEFTEFFETEFTFETEEYET M
S tETe T e Ty T ‘mTw

||||||||||| JCUEE O CUEDCUHE M CCHI UMM CECCCH UM M MWW G A E E EEE eSS EEEEEEE.

Sheet 1 of 9

B L L L T T T Y L L L L L R M R R R R R R L B T S

ilillillillillillil . . -..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-.+

- A am M Em SE SE EE SN SE SE SN Sm Sm Sm Sm Sm am

ol ol o o o o R R o R R R R R R R R R R e R R R R R R R R R R R R R R R R R R & R R RS

LELRC R RL R R R R RL R RL RL R R NN
- )

—

. IR RN
iiiiiiii e ke e -

[l Y

L A LA TA IR S L LA ol T AL ol N LI A oL ol R T o i L . ol . k- "R -SEN T L T  LR

FIE b Tl Tl Tl tat Tt Tk Tk tal ok bl

. oo ooy owoR et o o o P P P P B P T

N T Ay

rrrrr e e e e e,

- o ol e o e

ok ok o o ol o o o o o o

B e e e S e S e e
i e e e e e e e e e e e e e e
...........................

ottt ettt et et
T A
L e W 7% B iUl el Rl el Rt Rl Rl

[ Il e T e Tl e ol o el o Aol

L LA T T T T
A E E R EEREEREERER R RER R R

Jan. 22, 2019

aaaaaaaaa
111111 ottt b [
o m e m_ m m_ m m m m m_ m_m_m_ AEEEEFE®E A E_A_A L a_am m_
ik . O I I I T R

.
...... B HIL T e e g bl gk e A 1

4
]
]
Ly . N N N NN N NN N NN NN
" N ) e b b e b e i e ke b e b e b e
A i I P S ol . T "
i LE 1 R "Rl rrrrmwrmmmmwmwwa T T R e g T el e e e i e T o TWWEML e e, L
H 4 4 P -
! 4
.ﬁ 4 4 E 0000 E-E 0 S R e g T . . B B o . . g A e 8’8y L TEeeeiaaa eyl 5. T WENEGL,, = m m m mmmmmmmmE s r r
! 4
i 4 4 F L
. 4
i 1 B I A - . R v e s, T T AP P - PG
i ’ + L
i 4 I . i e T [
S . TR TS A S - gl T S S E AL 4
H 4 4 P -
! 4
i 4 4 F
' 4
i 4 13 PRyl R ammmmm r 1
. 4
i L | 4 F L
H m ] Cm_m m m m m_mr e ke ke e ke e ke e e e e e r M
i 1 - R NN . L | :
K i - e 1 A pman o o ol N B . TR Ll b e e il it ' i
M - o e e e e e e r M
L] LR |
i

T W oW oW W W W —

okl ko ki

e e dm e e e w
et e :

. . - . - - - - - . -
= ool om o om e w e oo wm e . T T -
. . .

i B L L L bt bl . . .. . . N . L . i

apm pe e e e e,
e EE e e R

L Ol

U.S. Patent



US D838,784 S

Sheet 2 of 9

Jan. 22, 2019

U.S. Patent

[l ol Ll el Ll ol Ll Lt ol LT I
LICIC O B BC B B O B

aaaaaaaaaa

T W S ST S NP T WA NN A

O T e P P S VAP L U S A W

- W w W W m

Y

*+ ¥ F F F F FFEFEFEEEFEEFEFFEEEFA

T USROS,

*+ & F F F F F FFFFEFEEEFEFFEFA

P T

P TIC TR T T T T e T P ]

&

a

LR I o N O
- o

LT T T T T I e T T T

S oEEEE EEEEEEEE = BB

=+ FFFEEFEFEEEFEFEEEEFES

=g i i o e e

R A A O A e A A A A )
R R A R A R R A R N Y E R R R )
R T T T T O R N T N N R

F FFEFEFEEEEFEEEEEEPEEREFEEEREPEEREEREEEEREEEEEEE R - % 5 o R R

e A A

I

LE I B IE I B R RE R R N

FTETTETEEEETEEE Y

T ortlwtrtr it bt T b
= e e e de e e e

T T T T T T e T e T T T T T T T T
L ot P PR R e TR R R R el T T P P}

LR I I K L R

aaaaaaa

e
0 e e o i o
= e e e e e e i b e i

e i i g i g iyt R Y T W NN BN E BN BN, BN N BN, BN BN NN, BN, NN, BN, BN, BN, BN, BN BN, BN, BN BN, BN, M BN, EN, M N EN, M, MM W, W, -

-
................................................................................................

'
r kR EEEEEE R . . FE R e e e e e e
A ol ol olF Al A Al AN AEF ST

S W s ay oy ap oy ey ooy oy oy

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

wodr e e e e e e e e e e e e " g O = Fra T e T T
R

B Sl Tl Tl Tl Tl

".- -.- '--... ittt ettt ettt et e e e
o ot g o e e e e .

. PR R R R R R Ry,
T N

- ww v Tw v v -

lllll ) Mg B B e B B )
....... St uatatatatatatata WLt
- T RN
e

. [ O
= du wm vs wm v w e owm e
lllll

Lol o b o b R S ok

.l. IIIIIIII .l. K b
.. AFFEEEREFE RO, . . .
D e I I N e A R I I O
Frtwt et et et et ettt ot " N
. " m
LT

SRR R e

& o ol o o o o o o
~-fFWFWEEFEFWEFFFEa

oo Em EmEmmom

R S T S IR ST SIS WU S S S
......... = = = pFp S F F F F F FF F PP

aaaaaaaaa

et e e et e g et ot et
L e e R o o FEEEEFAAEE
LECY PE WY WY TR TR TR SRR TN Y RN e -
" |l.|l |l.l |l.l |l.|l |l.l |l.l |l.|l |l.l |l.l |l.|l |l.l |l.l |l.|l |l.l.|
LI I I I B ! b kB kB e Nk B kN A kM A kA _a_a_i_a_a,
e gidegiegdegdegdegdagde & TS ok b Rk o ke e ke ke
= s

T e w w r wrw -

- e EEEEREEEREEE R
. L L E L L L)
lllllllllllllllll

L o O

IIIIIIIII -y Mg g W g R 1
-, + ¥ % -5 % -5 -5 5 -5 Lk m ok m h m ke ke ke ke h ek e h e h ek e h e h ek ek e & - \
+® i meaEaEasE=aEaEmmem == .
. remsmamen oo e N R N R NP R R Rl ot e U N N O B N e O R R R N R
* .........................................................
' '''''''
*
*
. rwww -
. e
.
. = ¥ o o o o o o
*
A mEEmE .-
| T —— plomL s Rk
” e e e e e e e e e e e e e

R T A R ]

LI I A T N R N

LIE B K O R

¢ 9ld



US D838,784 S

Sheet 3 of 9

Jan. 22, 2019

U.S. Patent

- oo

N N N N N N N N N
o T T Y T P L L) .
..... L N A )

.-I I-I I-I I- IIIIIIIIII -I l-l I-l.- - . -

R A A A A -, ) - - . . . . .

Lo B o o o )
IIIIIIIIIIIIIII

- . —
" = ® NN EE R - ™ ™

.'l.'l )

I ] L B e I
TrErTFTTFEFEEFEN IR N RN NN NN NN NN ]
[ . . 4 . - Lt - T ; J / . 5 . . . LT

.'l .'l .'I

o o o & &R R ¥
R Em E E EEEEEEEE = S
rEEEE R

YR EEREE]
L R A I T A R A N A N B N

I.'l.'l.l

LT

ke e v Wy T on WER, - WL T - W - - ke e b e e A A

+ & & & FEFEREFEFEAC

LT

L

* F F F F FFFEFEEFEFEEFEFERF
ol

1+ ++FFFr+
O T T R Y

111111111
[N T W WD WY W W R R R

g g B B B B A

......................

oA m A m A m A m_ A m_ i

[ T T ST T T T SR R S
WA S NF Sy AF Sy Oy Sy A Sy S Sy -
L o o I

Loy e
- - " e =M e W= W= et
TR i i b e b e e e e e e b v
+EEFREFRRR R

lllllllllllllllllllllllll e m L m
= & i o e ol e o A -

- -
rodn ke o
Top lop "o lge “gp I e Togp "o
L T o o o
Lt Rl I T R T T

. ok ol ol ol o ol o ol ol R
TR E T T T T T T T T T T T T T YT, TR R T T e ey
o e odw e e e e e e e e e e e e e e e

I N N NN .

. rodn e o e e e e e e e e e e e e e
IEEEEENFERERERE)

= o o o - F o E R

- dr ke e e ke A
E I I I C e mm_m_w -

-
LT
R R LR R R R R R R R, R,

LN N O R

L I A I R R I o

4 oo o omom o L.

- o o F o F
g g A 2

LR R R AE RE e .

wr e e ade oalr i e ool i e e R -

Tin e e
e
- e e - .

T Y ingsinyiningsinyinmingsiny e

1T'ee'm'e'e
L . e Mamaa s e e ey Aea - -
.""u""u"" . . a.....'.l.

FFFFFFFFFF-

o FE-F FFFE P

B el i
=i i e e e e i i b b b e e e
o e e e e e e e e e e e g

WP S W NP N SR Ny W N NP NP SE Ny W N NP NP NP NP W NN NP WY SR Ny W NN NP WY Sp Ny W N NP NY S MY W NN Np NP S WY W NN Np MY S MY N NE Np MR S MY N N Np N MR NP N N N N W oW oW
B R R e R e e R R e e e R e R e e R e R e e R R R e e R R R e e R R e R e I e R R I R e e R I I e I I I |

-
b ol e ok e kol e o e e e o e e e e e e e e e

B LT L N L

- E m mw
PEECLE BN N N R B N BN D B
e, . e e

..............

A EETE TR R E R

P R R A A N T e

I R T
IIIIIIIIIII .
e e e -

[l Tl Lt |
v o i o

........... -
I N
N YN

IS EEEEEE ]
L

STt
.. J.. ... ....... ..

ok ok ok ok o ol o A

e e
LI R R R R R R R R A R ]

h &

Ll"l

I.'l.'

L

EE R EREEEERE.)

i i A i B el T L L
ol e e e e e e e e e e
= mamoam L

ok bk bk

R E R E EEEREEEEREEEEEENE.N.

LI R BB BN B B B
LIEEEEEREERE XX IXE RN

l*'l L]

TR T AT T A T T T T T

B I I R R B I
* & & F & & F & F 4

I-I Ill I-I I-.
‘mrrrrr e e en’es
444444444444

T, -, - -,
% F F FFEFEFEFEEEFH
IEERENRERLENE)

FrEEEEE RS FE B EF DR DR

e I B B

LW R OE R R R R R OEE R R R R RE I e e o vk e e e ke ok ke e e e ke ke e e

IIIIIIIIIIIIIIIIIII . . ) . . . . . » . . g el el e e ek

N L




R EEEEEEEEEEREERERERE}RE N .
B o O o o o o o T O O S A R R S A
I.-.l.-...-...-.l.-...-...-.l.-...-...-.l.-...-...-.l.-...-...-.l.-...-...-.l.-...—. .
L NN NN N

L T P . . . . .
- a AR R R R R R R R RS
-E E R R R R R R R . - . P
S ESECESEESEETEESECEeEcEeE EE N
o )

Far
ERREEREERREREER
ot A ot At g At

Lk ok R R SR R R R R o R Y
Y FYF¥TFY S
L ]

ke ke ke ke ke ke ke

TR R R R EREEEREREREEREEREREERE RN

ol o e o b o o o e o b o o o e F i o o F

.

ol ok ok o kR R & kR & R

FEEERERRE R EEOEE
- e T e T e T e T e T

. L S S N S Y
L L T T Y T T

LR B Tl Tl Tl A Y
i e e e e e e e
. * & F+ F F F F r
- amam oamoam amam

N
T EEEREER]
., - -,
& & & F & & &
l.-l.-l.-l.-

ettt et ettt et .
 E,AE AL L AL L LR R LR R,

L B B

T OB B B B OB B N N N N NN N NN N NN NN EEEEEENNNNNSN®B®B®B®=R o e e s -

US D838,784 S

ko ke ke ke ke ke ke

Pl Tt ol o Yol Sl ol Tl el el Sl bl bt Sl el I bl o ol ot ol b el Aol ol b ol ol el el Tt el il Rl AT N e

.

EEEEEEE . FrrFrrrrrr L Ly Ly Ly L Ly L By g Ly g By g By e By g By e By ey My By B Ly g B By By g L g B Ly By ey By g B Ly B Ly B

F

ok ok o o o o o o o A A

- am sy am o am am sy oy amamamoapam R

T o o e owr ol e o e e e o e o e e e o b o e e e o i o e e o o e -

L R L, R, R R L L, R R R, R R R R R R R R R L, L R R, R L R R B, R R R R R R R R R R R R R, R R R, T

L0 EE Rt R Rl BT AL RLRD RU R RV NI R RL K] . . . ..
o o o woE o o oEow oww om oo

o

. i Y tmtmtemtmt e i i
ERG I I R I
" .llll

o g g g g g g e e e R R Ry

e e O I S
Irlrlrlrlrlrlrlrlrlrlrlrlrl

e e e T e e = S Ep oy sy mp oy s mp oy oy

- ..
- . . - . rodr o o e e o i o e o
A -

Tttt et g gt g gt gt
- . . o kg
m e e o e e e e o i e

E I I I I I

4 = ol ol Al -
A,
-

TEFFEFEFEFFEE A
Tt i i T T T S

}
¥
¥
}
¥
¥
}
¥
¥
}
¥
¥
}
¥
¥
}
¥
¥
}
¥
¥
)
¥
¥
}
¥
¥
}
B
L)
}
¥
¥
}
¥
¥
}
L]
¥
}
¥
¥
}
¥
L)
)
¥
¥
1

Sheet 4 of 9

=r
o al h ol oE
P R

A EoEOEEE O EEEEm

.h&&&ﬁﬂﬂﬂﬁilrr 11||||||||||
. . ply. . ply. ply. . ply. ply. iy pl, Pl .

-EE e Ry,

‘mte e e

T

- AgEm m m g E =
 oEromroEr e aaam
= R R

R L E TR R R
Ll e T e Tl o e e e e e e RN
&k ko FFEF R R FF

e g g g g g g By By B e R A R

. _pal v vt vl vt el o ol o ol o
L L o

R F R * & F F FEFFEFEFEFEFEFE R

Jan. 22, 2019

g il gdgdg i gdgdg gy -
TE EEEEEE .- Ll

* F+ F F FF FF

I A N

Tt E T T T T T Tr T T CwTw CwTw w T w v T w T w w T w wTw wTwwTw T IR E E E E R E N

..El‘l.'l.il‘l.‘l.il.‘l.‘l.&.

e e e
R R R R R e e e e e et e e e et et e e,

dr dr e e i o o ow

ke ke ah h h h h h h hk d

e et e
P,

N RN NN NN
e e de e de e e e e e e de e
A EEEE RSy )

4 m mE mE s s sssssas==ag

Ll o o ol o o ol o o ol o o o o o o o o ol o o ol o S o O o O o o

e a’sa’sa’ss’s s

FEEE R RERRERERRERERRE
LT L

ke ke ke ke ke ke ke ke kb

--E-EEE e EE-
1'E'E'Ep'EE'EE e e

—mrmer e e,
R R F S E R EF R .

v Old

U.S. Patent



U.S. Patent Jan. 22,2019 Sheet 5 of 9 US D838.,784 S

ERE I I B BRI I B R RE I N R R IR I R B R N BRI N R N

s, RSN, SERREESREIN Sl 3 Wil 305, Y

B e o e e e e b e o e

.+I'I+F*I #I'I*r#l+r+l
......-.‘...-....-...... -

Sy FFEFrFysEres

-------- .-- .
Ly kg g ke ol gy ko

- N MR NL M NL N L SR NL SR N MR N SR NL SR NL MR N SR SL SR NL MR NL SR NL SR NL NR NL SR SR SR NL MR NL SR SR MR NL MR NL MR NL RE SR MR ML MR R W R M

v

-

N T
- e e e CEm ' o
=i -
= o= uder ol ol e ol e sl ol e e sl e sl ol ol e ol e sl ale ol e sl b sl ol ol e sl ol sl ale ol e sl i sl ale ol e ol b sl ale ol e ol bl ol ol e e

- e odm oo e modemodewmwmewm o wm o wewww &
I L e L e L e e T e B e Bt el L el T el B el B Dl B Dl Tl

rodn e e e e e e e e e e e e

fYyTyVTyTyTyTwyQeTs - r

B I R I R I R R e O R I o T R R

* I‘ I-l‘ I-l‘ I-I‘ I-l‘ I-l‘ lil

LB B B B B BB B W B WA
e e odeode e ode i deodew i m i mode

*r sy rrryrrypy =
ERE I I I B N )

"""

YT LYY T3

[FUN U S W N U NN NN N T N N .
| lonl Dol bl Bl Bl bonl bl el haml bt By |
CEC I

LI R R R R

L B I B
= E e e e . . ... _"'_ - -

AR R
[ I W W O R ]

o e e e e e e

PR PR PR PR PR S PO

-y FFrFyEFrFyE T FFF

R b bl b bl e ol o o |

o

o IR

LR B AL B B B A R B B B B B B B B B B BE B B Bb B b B B B BL B Bh Bh BL BL B B b BE B B Bh BE BL B B B B B B BE Bh Re b B B B B

oo e e e e e e e e e e e e e e e e - -

L B B O I B I I I B I O I B I B B B I I I I I I S I B I B B I I I I I I O I I R

R R R e R R e T T h

o b e e e e e e e s e e e e e e e e e e e e e e b e e e e e

L l.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.rl.ri

LT S N A S S
L B

rTTETTFTFETET - LI N N R ]

bl bl

'-.'-.'-.'-.'-.'-.'-.'-.'-.'-.'-.1
LRI S N B B N NI I B N I
= o e e e e e ol e e

B e o o e o e R T e R o e R o o e e o o R o o e e R R o e R o o o o o o O

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

- & & & & & & &S EE -

- ¥ WY WTE¥yYwwywyw-
S mE R R EREERE R RE- .

LEE SO S S T S S L

I I O I I O B I L B I I I R I I O Ll I o B B B I I

L L BN B B B BB B ]
aaaaaar

LEL BE DL bE DL BE RE b b bbb bh bh bh Bh hh b bbb Db bbb bh Bh Db b b b b bt b b E bbb bbb bbb b Db b DL bE DL DE Bh bbb b bbb bbb bbbt bh ab bh bbb b Do bE DL BE Db bh b by

LR B R ERNREREEREEREEREEREERENERERRNERENEEREREREREREEERERERERENERERRERERNEERERERERERERREREREREERREERERERRERERNERNENN)

m o e de e e e
. L,
.~ m oy m O T

. AR T - pliphplphphphpbphphpdy

L B BE BE BE BE BE BE BE B BE BE BE B BE BE BE BE BE B B BE BE BE BE BE BE B B BE BE B BE BE B BE BE B BE B BE BE B BE B BE B B B B B B
et e e

gy Ry Ny,
) m EpEp Ep ER B <P ER B P B R E CEP BB AP B R <P B AP S CEP MR B “EP - B P AP B B <EP M S <Ep CE B <P CE R CEP R o AP B R <P -EP o e CEP A R CEP - E P MR

sre'srresrssrresrrerresrres s ey e e e e e e e

-

o ey

-

LIE E BE NE B B N N R
N L R L]
PR R

-

-

-

-

-

-

e e e e ol der ol e vl e ol e ok

LY PR PRy Py Py R Py Py |

[ Bt Bl Bl P B

-

+

-

nm ...
- W By BN Ep BN Bp BN NP BN By BN N BN Bp BN B BN NE BN G BN Np BN Gp BN N BN NF BN NE BN Np BN Bp BN N B Ny B NP

B T g g g By gy gy ¥ P ™ e e e By,
Y e T e e e e T e T

gk gk gk g g g =,
e o e .

-l

wlpiglyingd

-l

* % T EETEEETEFEEETETEEETE N
[ o ol o ol O

T il i i

FIG. 5

wlypiglyiglyi

-l

ol ol ol ol ol ol e o o e . o

DT Bl Tl Bl Tl Bl Bl Bl T Tl Tl Tl Bl ol Tl Tl BN

C RECECEEREREEEEEEEEEEEEEEREEEEEEEEFEFEEEFEF

< g g

& A S

" mmEmeEmEm EEemom o

EE R
R A A A A N A W I .
1=, )

L ey ey ey ey ey ey ey e ey ey ey ey ey

oy ey oy ey ey ey g ey oy ey ey ey e ey ey ey ey ey



U.S. Patent Jan. 22,2019 Sheet 6 of 9 US D838.,784 S

S Y ¥ ¥ o e Yt
W T W ¥ WT¥EW¥EwFSs

r'em'w's'w'w'e '’ wln ' ww .

L b B B B I R B B B B I B B R B I I

FYTTFYyFITYTYFYyYTYTTyTTYywTwyTwTws®sr

L CEL R R CELCE -

Lo N O

LR BB B B B B

o EEOEOEOEEEOEEEEEm

r-r.r.r.r-r.r-r.r.r-r.rl

ol e e e e e e e o e e e e e o A
I8 & & & 8484884848888 :848:48:8-

. . . . . - I'I'I'I'I'I*I'I'I'I‘I'I*I'I'I‘I
B i e Tl

L ol O o N
L BE B B BE B BE B BB

dm e e e e e e e e &
T maw St Tt
"TENFFFBFEBF- : ’

. . [ o Y
. l-'-*-'- '-
e Py Py P

LI S

¥ e oy T Py P Fp P b B R e e Hp ey

[ T T T N - o mmow

Twtwlwtwriwtirdrre,

LERNENERENENNERENENEENESEENERENEENNENENENERNENNENNENINENNENRINNENENINNENENRNNLNENNE N IR

e e

iy mdp midpmm

kS EFEEFEFEEEFEEEEEEEFEE -

F EFF -
Y WY VYWY YwYywywyTYyYww.,y -

B A

s e e s e e odbr s e e e e dbr e e e b e e e e dbr o e e o e abr e e e b e e e e dbr b e e b e e e e e e e e e e abr e e e e e b e e ahr e e e e e e e e

IR L E R R e e e R R P P R PP EEE P E R E L

ool k&1

[EE RN NNNN N
y ey ey ey ey ey ey ey

n h_w

L N, T N, )

g

ol e o e e

L N N N N N N Y

R,

LIE S 0 N

- om omoE
o o o R
- T T -

L R N N R I I I I I I I ]

ER NI N N N
-"-"-"-"-"-"-"-‘.

bl Tt Tl Tt Bl Tl Bl Bl Bl Tl B T T Bl Bl

el e T T S e T T T T e T T

dp dn dp e dp e dp e dp e oy e oy e dp e oy e dp e dp e oy e dp e g e gy e

O

ERC I O N N N B B )

EE I I B R R I N R R I I A I I I R R R R R R R I N A R R I I R I I A R R I I R R I I R A R I RN I B B B R B B R RE I N R N R N

LR B BT B B NE R I B A I NE B I B A B
R N L A T A

-y oy ey
gy gy

gy e g gy e g ey e g gy e g ey g

wr e e o e e o e o o e

L N e
m e e o e e e e e o e e o e

L o i i S i e e i e i i e e i i S i i e e i S e i S e e i e i Sl el S e i S i i e e i S e i S e e S e e I ) =

Lo N o o |

P e B B R L B
il oy

B i i e e e e e e e e e e e e e e e e e e e e e e e e e i T e o e e e e e e e e e e e i e e B o e B e o o T B I

LY

ERE B BE B BE B BE B BE B B R BE B BE N B B BE B B

L N N O O T N R R R R O R R O O O N

I R ]

T S N S N S N S N S N S N N S N B N S N S N S N e N S N S N e B B N S B N B B N S N N B S N S N e B B N S B N B B S S N e B S N S Ay e 2y e up oy wp . N B N S B N B B N S B N NP B N S B N B B B B B e B S S S B e B B B S B N B S B S B N B S S S B N B B S S B N B B S S S N S S S S Sy . o

= r'r r'r r'r ' w

I
LE B R K IR R KR K B
T -

LR ERLTER R CER

TEEE R
I‘I..I.I..I-I..I.I.-I-I-.I-I..I.I.-I.I..I.I.-I.l
C bbb S _u_u b b B b4 _4_4_S_i_k . . .

e e e e e b b b e
R B BL B bh BT

LEE K L B K N B K N N L N K N
" WY W WY WW Y ¥YWFYwEYwywywww

- . . Far e R R e R R T T R e Tt R e R B e o R et e
-
LI I B
- F

Ut e el e T "l e e RN

R
rETrEs s T T s e T T b

I‘I*lﬁltlhIhltlhIﬁliI*li .‘

"t
flmde, e e e e

R R B B B B R B ]

A R LR EELCERLCELCELCELCELCERC .

R :
Rt L R, .
PP RS R R e S L

et N T T e M M M A T A M A T A g A

rFEFREFN
[ Bl et

m ol oln e e e &

R S XU ST N ST X ST ST T ST ST ST N ST ST ST ST XL NN

FoEr o Er O Er OEr Er Er Er Er mr o omr omr oar owr owr dr

LR o B I B O B I B B B O I I I )

bl el el e e R B i o o ol ol sl o sl e ol ol ol Ll ol sl dd sl ol el o ol ol ol sl sl sl el el

L I ]

-..-*-*-*-*-*-*-*-*-*-*-*-* .

: -*-'-'-*-'-'-'-*-'-*-'-'-*-'-'- )
L e Rl L Rl L Rl R

e ey e e e e e ey e e e e e e e e e e ey e ey ey



U.S. Paten Jan. 22,2019 Sheet 7 of 9 US D838.,784 S

R b L R R R K

ol ke b e b dr A w TR .

et ri: pnC nC taC et e e el el e e, - . R R

R e ol el el ol el ol el el el ol el el ol el e
4 oo ooy

e ow o ol

= dr dr e e o e e

. &% %% %% %% %% %4

ittt

FIG. 7

------------------------
LR

| e W

b r"r*'r*'r"r
E LI
W e e e e e e e .oa . u o, oy ey

I T R R - ---—
--------

ETQ g g g g e T T R R R e e N R R R e T R ]

n,. W

hhhl'r
Lo B I I B B B B I

Tyl

---------------

- rm EmTE Wm'E m'm Wm'm mwm-

kR kR ke, ke kR ke kR ke ke Bk ke Rk kR kR,

TR R R R R CER R R CEECER NN CER N CERCERCER R CE e

------------
-------------

------

CICRC N B RN BN NN
o e e e e e e e e e e e o e w - - . .
-+ -+ -

LI I I B B R N I N N
R ]
T T Y RN L Y]

0 N A

- memeEm e momeom

I'-I'-I'-'I
TETTETEET R - - IERE RN RN R . . - . . -
Ertr b g o by e i ey . B wmmtewtetet et et w s . ot . T

4
EE e e e
" R P Y T o ol T -,

P G L RE R RE NE-RE RENE L RE RE NE UL NERE NP RE NE RE RE-RE RE RE-RE RE-RE-RE-RE-NE-NE-RE RE-NE-NE RE-RL-NE RE NL-RE RE-RE -

ATETE e e T e e e """ . .

o e e e e e e e e e e e e e e i e e i e

. . . . . . ) R T LT LT T .
.......... i L . . T Y T EE R
n . . . . . . = . - .-y

ol ol ol ol o e, . Y

FEEE R R T
. [P

S e e e, e e, e, e e - . . . L

aaaaaaaaaaaaaaaaaaaaaaaaaa
kA kA kA A& kA &R
T W o ooy ooy

LR I O N
I N A A A A A A A

II.-'li'l.-'Ii'l.-'I*'I.-'li'l.-'I*'l.-'l ]

EE I NE R BE B B B N R )

LI I N I I I I i
I A T I I ]

-
* -l-.-l-_-l-.-l-.-l-.-l-.l-.‘l-_‘l-.l-.‘l-_l-. L e T O R Rl b b

"W TFYyEFFEyFTFTyFTyTswTyww
+ =+, . j - LR

Lol N O N O O

e e e et SR R R

: LR O U O
R R R R R I R R I i T I

DR it ol o Rl ol Tl hd "l ol il ol o



U.S. Patent Jan. 22,2019 Sheet 8 of 9 US D838.,784 S

EwrEEEE R R R R TEE R TR CE R TECm
ettt T

LR BE BE B B NE R B B R

Lo B I B o o B )

LI R O B B B B ol o o o o o
- &+ &

W W WY WY WEYWEWYWwEWFs

--------------------------

-% % %2 a2 .
CEy ol e e . : B AR RN Y R . .

.'F.'!-.'F.'F.'!-.'!-.'F.'!-.'!-.'F. L

womr odr omr b owr b o odr owr b o .

% F F F FEFFEFEEFI

L B R R e e e e e e e i el el ol o I S S o e e e e e e i e o e o

B I R e e |

LB B B B B I BE NE BE BE B B N O I I
RN N N NN N NN OW NN ON NN NN N OWNNC
LIC I I B N I B B B

[RRE RE RENE_RE-RE-NE AL RE N NE L N AL NE BT NI NE BRE BT NP NE RE-NE NE_RE BRI ML)

Ll B B L B T i

CEL ELRL RL KL EL RLEL KL KL DR . L O

o= dm odm o e dw e e e e e e

P T Tl Tan T T Ton T b T T T Tan T b T T T Ton Tl T T B lan Tl T T ]

[ I S B B Ol I I I I I O I I

LI BE BE I B N B BE RE I B N B N R R

L 3C B ] -
P T ]
-------

o e o e e e e
[ I B B I I

rd % &+ 5%+ FFFF

|||||||||| e e e e e e e e e - -

o
o B B P P P P T Py [So Py Ry PRy ey PR Yooy Py (R P JRey Py oy

------------------------------------------------------------
Ll
ol me ol ol ol ol ol e o e o e o B FoN .
14 &% 44444444+

rTETETETETr T Ta

Am s mm s am.- . A ALY SO I I

-------

EHAHHAHHAHHAHH#‘

EEE B NE B BE B BE B B N
R KR EREEREREEEERLE:E]
LR

.

Sl oo oo om oW .

||||||||||||||
LI I R e g e

Ll el hl hal ekl hk lak hl S
- meEm Em Em Em mem

oo e e e e e e e e e e e e e w
 dm e o e e e e e e e e

R FFEFFEFEFFEFEFEFEFFEFEFEFEFEFEFFEFEF S EFFEF R F S F S

L e I R I I
. LI B BE BE B B N N N I R R R ]
L I

LR I O BE R BE N R A N
LIC I I O O O I BE R RE R R A N I R LR iy
TEEF EFF R EE R e

el ol ol i ol o e i ol i e o o o o o o o o e o e o e i o e e o e e o o e o o e . L O

EREIE I B R RE I B R R I I R R I B R R I B R RE R B R RE R N R RE RE R R R RE I N R RE R N R ]

EL L B EL L EEEL EL L LY o Vo Vo o Vo Vo o T Vo o Tl

ol g g g e e g g g e g e




U.S. Patent Jan. 22,2019 Sheet 9 of 9 US D838.,784 S

O T O T O N S R O P g

+*+ F FFFFEFEFFEFFEFEEFEIR®E N e e e e e e e o e o e ==

r % ¥+ F F F FFFEFEFE

n m'es'es'w'es'e'w'e'.
= = T S = "~

brodn e odm e e e e e e e e

--------l

T+ EFEFEFEFEEFEFEEEFEEEFEEEFEEEFEEEFEEEERE

e Ll R Ll R Tl R ol el ol Rl Rl el Rl Bl R el et e el Bl el R R R R e e |

T W -,

[T AT TR IR ST T TN S

LRl Rl Rl Ll Ll bl bl RE bl Ll L)

e e e I L .

EE I I R R

1 "y Ty ¥y ¥F¥FIFEFYyFFTFT
kg ke

- —
phphphphphphpkphpd

-+ & - ¥ ¥ r

. g b b g b by =
s

o ..y
LN

LI I BE BE BE I R N BE R B N B N BT N B N B R NE N N N R R BT R RE N R N BE N R R N

ERE R R E E R E E E E R E E E R E R E R R R R E R T T T I

o e e e e e
wodr e e e e e e o e e o e

4 A+ AFAFEFEFAFEFAFAEFE

Ty oy e
LR AL L BL AL BRI BRI AL M - 0
- % ¥ +F 4

ok e e e e e e e e e e e e A e

4+ FFFH N
HE IE B B B N B R RE R I N
LR R R B

LEE B BE B BE BE B BF B B BE N BE BF B NE BRI B BE NE NE B BE B BE B N B R
LI BE BE I R NE R BE RE BT B N R NE R B B N R N R

- R R R R R R R R
- ook om e

w o e e e s o e dr o e ol -

[T N S N Y
o e e e ke b b A b e o w .
ke bk

v ol ok ko kR &k R & R R & R

LR B AL B L B BL B B R AL R BL B RL B AL R ]

e e e e dhr o e e o

T SFFFPEFFFErErEreEn

T R N N N

TTFFFFFFFFFIFFIFEAFARTY

-y ) .
L I -

wom odm o oale e dw e e e e e e e e e e e e e e e e e e e e e e e e
L e e e Tl e e T e b e i e Bl e i Bl e e e

L N e N |

[ EL KL REELEE RERL .
LI R P

u e T e T S T e et e T T e T T T T e e e T e e e

TE FEFEFEEEFEFEEEEEY

- -.- -.- -.- -.- -.- -.- -
e o e e o e o e e e L
AW ow ooy -

A s L

rTewwwwww A

-y wm

LR TEYEFETYFESYEsFEFE--

B e el S Sl T el el el e T Sl e ol

m

BN o B B B B B B B B B B B B B B B B B B B

I..----.-I.
P T A Y
. ke i A b b b e e -

= dar e e e e e e e s e e e e e s e e s e e e e e s e e s e e o e e s e e o e

L I o I S B B L B L O B I O I I I I B B B I I O B

NI BN B R R R I R R B N N A R I B I N

) . -.'-'-'-'-'-'-'- .
LT T T T T I T Y

N T R R A

R
LI BN I I
Ly X

e T S T
T e A e A e

L B IR B I R B B I I )

LR L I N BN B N N

5P E R E R E R E R E R EREEE R

LR R R R R R
= dm e o e e e e e e e e

N R R E T
Lk I U U
bl Tl el ol

. ‘I*lﬁltlﬁli-ltlblﬁli

B T T el T el T el Tl
LERERRENRENE NN,
e ——

L R R R
LA I R N I B I R A I I
‘.*.*.*.*.*.*.*.*.*.*.*...




	Claims
	Front Page
	Specification
	Drawings

