US00D9802955

a2y United States Design Patent (o) Patent No.: US D980,295 S

He et al. 45) Date of Patent: «» Mar.7, 2023
(54) 3D PRINTER D899,471 S * 10/2020 Liu .ooovviiveiiiiieinnn, D15/122
D930,055 S * 9/2021 Oshimma ................... B29C 64/00
(71) Applicant: Shenzhen AtomStack Technologies | D15/122
D933,723 S * 10/2021 Chen ...ooccoevvvvvviiinnnininn, D15/122
Co., Ltd., Guangdong (CN) D943,011 S *  2/2022 BeSim .ovvocevvvvrrrernnnne, D15/122
D958,236 S *  T7/2022 WU ..o, D18/50
(72) Inventors: Yun He, Guangdong (CN); Huigang 2016/0176108 Al*  6/2016 Tadin .................... B33Y 30/00
Lin, Guangdong (CN) 425/375
2019/0212716 Al1*  7/2019 Lee ....ovvvennnnnn, GO5B 19/4099
(73) Assignee: SHENZHEN ATOMSTACK 2021/0112845 Al*  4/2021 Fan ..., A23P 20/20
TECHNOILOGIES CO., 1.TD. 2021/0206074 Al* 7/2021 Lee ovviviiiiiviinniinnin, B29C 64/25
Shenzhen (CN) * cited by examiner
(**)  Term: 15 Years Primary Examiner — Patricia A Palasik
(21) Appl. No.: 29/783,867 (57) CIAIM
(22) Filed: May 16, 2021 The ornamental design for a 3D printer, as shown and
described.
(30) Foreign Application Priority Data
DESCRIPTION
Nov. 16, 2020 (CN) .ooeiiiriiiieiiirinnn, 202030691924.7
(51) LOC (14) Clo oo, 15-09  FlG. 1 isda front elevational view of a 3D printer showing
52 U.S. CL Oour New acs1gI1,
( USPC. oo D15/122  P1G. 21s a rear elevational view thereot;
(58) Field of Classification Search Eg j 1s a left fid:‘fi view thtflreoﬁf_
USPC ........ D15/122, 135, 138, 199; D18/6-7, 14, 1G. 4 1s a night side view thereot;
D18/19. 50. 54. 54.1. 55 59 F:G. 5 1s a top plan view thereof;
CPC .. B29C 47/12; B29C 67/0059; B29C 67/6659 - 1G- 6 1s a bottom plan view thereof;
" . FIG. 7 1s a top, front and right side perspective view thereof;
See application file for complete search history. N . . . .
FIG. 8 1s a bottom, front and left side perspective view
56 References Cited thereof;
(56) FIG. 9 15 a top, rear and left side perspective view thereof;
U.S. PATENT DOCUMENTS and,
FIG. 10 1s a bottom, rear and right side perspective view
)7225108 S g 2/205 R@Ches .......................... DIS/SO thereof'
D740,863 S * 10/2015 Kemperle .................... D15/122 + : - + -
D791.203 S % 72017 Zhang ..o D15/135 Tl?e bI‘OkE:I} lines 1n the drawings 111ust1.'ate pOI’tl(?IlS of the 3D
D799.567 S * 10/2017 CESAL wvvveorvsoororo. D15/122 printer which form no part of the claimed design.
D799,568 S * 10/2017 Cesar .....cooovvvvvviinnieennnn, D15/122
D861,749 S * 10/2019 Besim .........cccceceneennne. D15/122 1 Claim, 10 Drawing Sheets
@)
o
I
%;E ORI
il . - _I_ = e S i
o O R e _ﬁjqrr;hﬁ% ',I’g_’____ﬁ‘*e;
PINENRY - an
: | : LI _L_: ::_ - ; _" i iﬂ":‘!":':':':':':':""":':':':':'l,:'.ij-“-"."‘ ;5 L;"J E F 'C.'[. _;.ff:.::.::._.::.:::I:::.:.:i':_-?_i'%:__ij;i' o
Rﬁﬁjf S Y




US D980,295 S

Sheet 1 of 10

Mar. 7, 2023

U.S. Patent

-
e
sy -

[

RO e e e e e

—_
-
-
-
-

il
_ it
J i

FIG.

-
- -

rerrrdirrrrr ok
ok e e ke oyl T e e e e e

w‘
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
' -
T -
' -
i s
i -
“ _
“ . o
" .
i
“ -
i _ ‘ D bt
i - . ;
i
i
' m
' - -
T [ p—
i
i
i
i
i
i
i i}
w || .II
T -
B “
P . =
L ' C ] -
' ) i "] K
i “ CHE
Vo : Cif
U
. y w
. w I 1 1 e e S o O S BN [ Tnauiniu
' ] ' T
; y Tm
. : el
. i
. “
. i
. “
. i
. “
. “
. N | S me T o S a0 N T S § SR I § S
¥ P j .
: i ﬂﬂ:*\ - J.
1 “ ] —— I 1
P i SR piy N ,
| i " -
' -
“ -2
' i
“ i
i
]
" (
“ S el L
i - P
! - TTTTTIIIIIIIIIINL
w qu_ -
i
w 1
. )
“ =1
] i 4
“ o ¥ ]
' II..I
“ 7] =
i
“
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

[ ] L.~
T
Lk
ol ===
[ |




US D980,295 S

Sheet 2 of 10

Mar. 7, 2023

U.S. Patent

FTTTITIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIT -l...l-_ IR ainintainied
mu Lat B : " : .. J-._l
. 4 I e e e e s 1t -
-, = | | I : 1 ] -
AR ¢ P : T ooy
- ' i k T Wor e .
= kA ! N N ..__r # -
e | | e T s
L] 'y . H L . .. i . ] Sl . AL “ [ S —_—— -
| ,.__h_ A e ,._.._ ___ H ._..,_f..._...,._.__ A5 h'h ___ LR .__: _4_ 1y _+ Le'st __ ) m | !k _,.:h,.F _g_ _m."_r.,____u.__, N _m_ .“#._r____ 11 _.“_“_, __, ;_____ ___H___._r _”.___ﬂ. d_____,J__F _F_ ; “,__m_uq_._#_,_c__c_-_d____.q.wm__.._1_“.,____,..&___&_.____..___" ____*..__r._.____”.__.,.ﬂ__d ""ﬂ AT -
V “ | d Y . - i ' ] 11 , ! H .
1, H ALL L ¥ it Pt ST .
LI ] U8 i ' £ S froan
i 1 ] J S b ] ....__ L s .4.....__..
i ! fmm e mmm—-——— [N _——— ' -
“ _.ilnrnlunluulu|-||l||l||-||l||-||-||l||l||-||l||l||l||l||l|lunl.ul.—.nf&nl.|-||-||l||l||-||l||l|luuful.nfnl.ul.nfnl.ulunl.nl.ul.nfnl.ufnfnl.nfnfnl.ufnfn!.# |”|”l”u”u”l”ulilil.ulilil: H rrbrnluulu|-||l||l||-||l||l||-||l||l||-||l||l||-||l||l|lunr.__ulu|-||l||l||-||l||l||-||l||l||-||l||l||-||l||l||-||l||l||-||l||l||-||l||l||-||l||l||-||l||l|lu_.nlrul._ru|-||l||l||-||l||l|lunl.ul.nfnl.ul.nrnl.ul.nrnl.ul.nrnl.ul.nrnluul.rrbr ._.... : —. L "—. S —
H " i : i '] . I
: i
ik
: i
ik
: i
ik
ibe i
ikt I N () (SRR ke
I i i
ink i e
ibh i
il —— T
if alafalalel - .
He = ﬁ _
ru.- w L 1 1
gL i . 1
- : \
N
“ i Ti "
i v i |
i ! 1
i ' 1
i 1 |
i ' 1
i ' 1
i ! |
; ' ST Y £ S i i [ St T S Py i
i ' I TR
i 1 |
i ' 1
“ 1 " o w.l...
[} . -
“ ' " g ,,”
[}
4 : . AT
“ . "
1
i ’ 1
; i ' !
/ . : .
1 i . !
B i LI | DR | MR |
; i e e '
k i i 1 i 1
! - i v i 1
3 A i 1 i 1
i i ’ 1
: p ' I
i ! |
“ _ "
[}
i 1 |
i ' I -
| i 1 1 —
! D ' 1
i ! 1
- I 1
: { - 1
_ i i VT |
H i . i 1 i 1
i ' 1 =
! . ' -
i ' . -
i . | =
i ' 1
i ' 1
i ! |
i ! 1
i ' 1
i 1 |
i ' 1
i ' 1
[}
“ 1 Ti "
: r T | M
i ' 1
i ' U | I
i | I Y R | N |
i P ipiipupupuip .
i g hilndnie i e emeeel T
i ] 1 e L L L L L L L
. e ——
| : |
: 1 i | M
i ' 1
i ! 1
i ' 1 -
i ' | -
: ' H e e e wme = ...r “..lu.”.
' e e e -
: . " e |
i
i ' ' ™
w ! 1 [ ] “ - _
. . . : _,m@ ﬁ R
“ " " - Woiy | I
i r 1 ' : .f-:- o
i y 1 b Lr-r__!_prpr [ | —
i | i 1 - M
i ot 1 - ._____..“ . _ B
- ,. I | VgmF - ﬁ
........... w 1 k _.I - - e m mr m ! _
———-- i .- ' L g — — —
- w - ’ - k l.'ﬁ. _
“ Bl
, ;MG fadl
“ W et B
i 5 - - = =
! —— . _ _ -
i
i
i
i
i
:
e i ! el T
: : s - " P ]
__._._...,_.. it Tl S0 i .
H | b L .r HI S
iy | ; i - d h.._ - . r el ! " A
L - " . 1 1 1 in —
_ r ! - . _.- .._.. ' . L L. L ] Pl 1 L] . L) At LD d L " i B O i L '
kil .F____"_..J;_H ___.r,_._ il i_ _:__,_-_. J..:.: ;_____ _..__.__.: ..#_:__r_.. R R ; ,__._._.q_:,._..,_:_:*_:._: T b T W5 ,. EME I I Lt T RO _ _,_ O L -
| .
bty b HE __..,. . g 1, ; 1 i, I 1" _:_ ] (194 LI 3 H 1041 : 1 Wy 1000000 e - bR
LA .__ LT _.__._._T.f. _‘_.: _._H_ R INEE T R ____H AN ki . Aq_m_ L .ﬂ. __:. Ll 18 T TREH _ _.:f AT EIRTRLALEE VN .f ___: .f_._ ._.H_..._,_Lf..__f_"__ H R AR : ._f:,: L _.+___.._,_ __H_ _ L__‘__fﬂ#u_*“ﬂ__fﬂ Y __“__-_ iy il ___..r."_#_rﬂ_ ' .r___ M _.h._*. N .,ﬁ H L ____‘d.__,_..#_ __“_.’“_"_ _,“_..._ ] ! "ﬂ smamam e
P LI . : ' W o R ' -
‘. - T H il H.J|11I.||F]||]t ) ..-_. = e
.....,....-__ h : "_ o .uﬁ S
“ w . i = .l..l.l.l...l_... ..... b g
" I WS E I NI SR CE I I SR I I SR I I SR I I U W .-‘ -
e T e T s i i i e i e e i —
™ IR ! T ‘o
A 1 b b, LI
——. —1..1..1".... - "....l_:ﬂ
— e 4
n oo T I i i e - P
r _J '
i T
r 1 ] [ ]
bt T
fom 1]
—_— - .1 ....Jk. h. .lf.
_.,__la..r._fur 2 S

NS

FIG. 2




U.S. Patent ar. 7, 2023 Sheet 3 of 10 US D980,295 S

L2 2 1 1 2 1 2 2 1 12 gl |

-l
I

I

[ ]

d
i)
i

>
t

i
—~

| I i

J

- e -
T m m A —— o mom. - i,
--— - e —
-,

—_——— = [— P

:

b

o o

Lo

b
-
-
-
Ik

vl wp e

oI
i

-
L
k
III
il

i;_
[+

ot
1
t

“+
bl
HEEE
1
-rIIl N
-
ot S |
e

] 1 l-u- - s

I
)

‘..'.!'5
':'11.&
¥

e Y A L 00
rp ——— - ’ i [y
-;LT:E:: ' | (}‘lcﬂh"ﬂ' ‘:::) —
'::-.:-l-"l ! i’ —rere=

~ErErE o EEEEm
—_—— e e e
ELRL ]

1
X
k
e ——

",
::.
A

]
1
1
1
1
L]
B e 2k s b o b b o b o b b o b SR S B A A A R A Y

E
P

.
1
+
¥ -

- -

j
¥
T g

|
ril

e ———

L

]
[
]

]

i
4 .}F

e

]

(]

b

1
b
e
|

|
1
I
T T e

W omr oW oW oW
== o wp dle e e

+--_;.L.L_-

b

!
i}

i
L
1
i
[

T
P
g
e ]
e
-
'y
A
X -

1
'
h -

1

1

]

[ S S Ry S S TR S S S S S SN B MY S ST I M S S My M S UM S S S S M S S ST M MY S ST I RN S S Sy MU S SR S SN S S B Sy ST BYSr MYS S ST Iy Sy S S RN B S DR S S S

A =y T
e b b,
-y ] t
o e
o e 4
L r
._h_p-__-‘-_- ;‘J. |_
[T ap T"‘r u .-"ﬁ\
E— Ty 1 . I ‘.I"" -
A = LTI,
----I-----I-I-u---u---- . -......H.-.u... ---I---I-----1------I----I---I-----I---u--u----'h-----u- -I-I--I--I----I----I---u---u------
' 1
y | L HLIL
1 T . =T
——— - - - ——— k- - ——— - -
T - ';\ 'f::‘r:‘
et

 —=
ot
A
-
o

s o A
o m— T i

_._._._._._._._._._:_l.:._._._._._._._._._::JE .!. _._-:_:_j .r_l_.' =

A e e A ] ==
i

. e 1 1 i
RS i thi |

i

e T e et e e e 4
|

lir air ir oir oir oir oie oir oir olie e olie olie e e ol e e ol e ol

e

!

o
N

+ 4|

alir alir e aiir air e oiir e e oie e e olie e e oiie e e olie e e olie e olie ol
r
H

-
e

-

- o
e ale o

-y -

i i ol o i o o

. )

-
-

!

B R e b bt B R e e R R i R R R e e

i

- & & & A -2 & & -& -& -& & -& -A -& & -&

r""\m" I'""\x"
L "]

-...-.-...-.-.-.-.-...-.-...-.-.-.-.-...-.-...-.-."'J-..lfl-...-.-...-.-."'J-f----------..--------.!

[ A
i

———
-
e
——

g 1, S L
: .

e
el

-y

'
1
r
LT T - -

FIG. 3



U.S. Patent Mar. 7, 2023 Sheet 4 of 10 US D980,295 S

e | fT,

T TT T T T T T TT T T T T T T

CE B N N N N N N N NN N N N N N N N N N N N N N N NN N NN N NN

—_
-

_————

- omm w4

L ppe—
bt

|

|

|
Al

- —

J—
- |n =
= -

p— - -
g ——— e -rr——=a=
.

- - ===

-k ——

" oa.a

-

- o —— A -

|
|
1
|
1
1
|
i
o
1

i

il

I i
L

X
=

|
[ -
| . i
I il o Sy
1 - =T
: C;ﬂ k, L‘,. l Ty
I ' —_ LTl G
! 2 -—=t a4y e
I -- , \ :
| P L
| L -
' ® - HUF
1 1 " B - =1
: v - ——— - Y e,
e e m——— -
1 =TT
b o e m e - - v Tt
TR : .. 23
Ly 4t Ly
: [ ™~ T
1 - - o
. T
1
1
1 -
1
1
'
1
1
'
1
1
'
1
1
'
1
1
'
| ]
L R ]
' 2N}
1 b
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
'
I-'|
11— ——
=g~ = jj~= i Rk |
' o354 B £ LA
. i
: S
- [
: Chat
1 11 :
: o
T ok ' =
HEE [ ]
1
1
'
1
P rYI
1 ' 1 1 + 5
e - -
T 1 K h-‘
Ib ; : o J
HE . lIIlo.oo. - -
. e rl- ..-.:.: --::::::::: -.._: ’ i ,_._,_,_.l_‘_,_._ e e |4 )
't P 1 AEY E i b
- S R S
. 0 . T T TN e | I
' Yak 1 ke DR =L e ) L i k
! Yoy ! - T b
' i Y - j ! —d b I e i i P
' i I R SRR i
1 L] e m

-—

"'H.

.._
- e e e e e e
—

b
r | ,:_.
: Ik
r
!
| E ]
e
—_—

FlG. 4



US D980,295 S

-

I
-lli-—-.:-—. -y

-

Mar. 7, 2023 Sheet S of 10

U.S. Patent

S 4 S

I i
.s...l.l..l..m.l.s...l.s....l.._._..l.i..!..l...m.l._m.l.s....l.i..l...m.l.s...1.s.1.i.i.i.i..!..l...m.l._m.l.s....n_.._._..l...._.i..l..i..-.

_..—_ -

L -

]

It d

It .
o e =3

e ] e

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
.
[

t
+
*
t
t
+
*
+
*
t
+
*
*
t
+
*
+
-
t
t
+
*
t
+
t
+
*
*
t
+
*
+
*
t
+

a a
——-—am_a_m

- =
Fed
'
o o
. !
b i}
- ‘
ik
- '
— |.._I-
fa i i
o

r
|
1

—_-———————a
[

N N T T T

o o

.ﬁ!!liiiiiiiiiiiiiia

£ |
e B B R R B B A B A e S S

-H....l.....l.....l.....l..‘..l.....‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.ﬂ

|

.-ll.ll.‘l.il.‘l = e e e e e e e e ke e e
!—.""""""""'

- orowrn

TEmEm T E ST wew e T ——

N N N N e N e e
A A s aaasaasaaaa.

= r

Ll
1 1] -l
TR Pl S
- . I.-.L

¥
i
i
i
1
i
1
i
i
1
1
i
i
1
i
1
i
i

e

{

III-
e Ly —t = —p——- ] _. J
S

1.l||l|.llll|.I||l|.l||l|.l||I|.I||‘

]
-,H.-l.....l.....l..,.l....l;.l..,.l.....l..,.l.,.l....l. -

ppi e el il e il il e il

- W w ww w www AW

R

B e e

b Vi o o e e e e e e s o o ]
-

b

- rE E T T T T T E T EE T T E T W T ET T W W T

—_—_—————,————— e ———————

iy

=l e ol e e s sl wr ol e sl b s ol e sl sl wr b e sl sl we ol e sl sl e e e sl sl e ol e sl sl s b e sl ol s ol e e e

el

e — —

!.E'E.:-
L]

T

SR
; .
o I ittty SOyt

f

-y

r.r.._.
-

e

\pessssacasasasa=as=s

.
- = & a
g ————

-

[

-
3

L e

——
2%
1'\-...:""

rr b

T—

e

ool SRR

1
1
1
1
1
1
1
1
1
1
1
1
1
1
A

-

L

1

*h

-

'
M

o
o

i
- k
r
b

- -
-ttty eyl =gultoge -yl by gyl =gt |

- - -
i e i e i e i e i e i e e =

i |

-k

E—
.-.‘;I-E

e TR
] S a S \
i iy
b Ty
] RN

7
|
k

!

o
.
I

sl oie sie ole sie olir olir ol oir ol ole ol gl ol

T i

| D |

| D |

LI T TS TSN U WA R R T A R WA S

— -
T

- -
——

e

[ S SR E i

R

- e

{

=

o i i i A e e S S

.j”wlq!:!!!!!!

e
-
n 1
.‘|.i|.l|.i|.i|.‘l.‘|+.‘l*.}l.‘l**.‘l.‘|+.‘l*.‘|.‘l.‘|+.‘l.‘|+.l|.‘|.i|.‘l_**.‘l.‘|+‘l**‘l**‘l**‘l**‘l**‘l**‘l**‘l** [
L

g

S S .

T M e e -
e mEE o .. ~

—_ - A

el e e I,

—_— e e e e e e e M A A A A A A A A s
———m o A A —
o

"

M
-t
LI |
1 1'l
1 h
1 1'l
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 h
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 1'l
N
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 ﬁ
ot
.t

+
LI |
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
1 +|
1 1'l
1 h
- H

+

p-----------------------------------------------Jﬁwwémmwﬁwu
——

—_—— e e

- A A W W W W W W W W W W T T T T T T -

-

B N T T O R N N . T,

e e -

4

Al

[ ]

-.-vﬂﬁﬁﬂjlﬂw M
H "Ilnl._u..:..:__.:.:._.“._ T
fa, IR, -
H R T L EI T LB Jﬂ
R, .
i h‘

T

[ R R R ]
ror s

}
“

£

Jﬁ

_J.|._‘ L

T

—rrrrrrrrrrwrph -
————————— e e e e T e m -—
1

§ xhd
T

T mr mr mr o oEr oEr o oEr oEr oW o oW

Rl e e S i i S ol i e ol i )

- - ———

T W WE W WE W HE OWF WE WS WE W WE WS WF WP WE W - W WF N WF W WS W WS W W W W W wr wr wr wr wr w2

[ —

R e

e s mm- i——
o -
e e e - -

e e i iMMMMMMmmemmmmmmmman

AR E R E R R RN AR ey e 1'-""""'. -'ﬂ'-'"'"""""-"""""""""'

1

b alie ol ol ol )

U ST S .

Y
‘hk&::::::

|

— H .

-
" R E LT E Eead &
'
]
'

T Bl b e = &

w1

4 4
-+
L

aa s

- -

i w.m
b, 14 - ke -
++ B e e A R A e R i e i i i e i e i e e e e i e e e e e e e e e e i e e e i e e i e e e i e i e e e i i e e i i e i
14
¥ 1

L L L L L L e e e s s e e e s el

'_-'a'l:‘ I
L
-:ian:HL+4+

-

—

PR

T

DA AT

o,

."\-._--.--.--.-\...-\...-\...-\...-‘.--.--.--.

-
-

I+ .
L) -
IR N I

i e ol el e e e e ke e e e b e e

FIG. 5



US D980,295 S

Sheet 6 of 10

Mar. 7, 2023

U.S. Patent

(T =

—TTn

- e = o aiaiaaas

. S

R N I g -.I.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.l.l.l.l.l.l.l.l.l.ll“......u.ll..f..,.ﬂ.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l L S L S L S L S L S L L S S

" _,.1..4 1 ' . .: ™ s "

I )
i I
] I

R —————————————————————” N N R E——————————————————

-,

— T T T T T TT T T
I E e EEEEEEEE.

_‘
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

- —————

L T T T T T

| .
PPN | M

e A

- r——
[ SRR S A E ]

| 1
1

oy ey ey e ey iy ey e e ey ey g el e

-
3
L4
-
e ettt | ittt
—a aaa s ! - - -

. ] N S N N N N N N N N A N N A N S N N N N N A N N S N N A N N N N N el e e

- b .
h1.... .111-I1..||.J|l|.,.- _...1.l....
i . —_ . .
.,.......___.._.__ ..._”... - — = ..-.1 Tw w, - ..“.....

- - e T -
. A e :r“.v
. - — m . .
._..”__,_. T R T 1
L T
.___.. 2 - .1.1| - wg ot L

! . ...
! LU R
' | L S T P
S - o~ - “y L - -, TR L
H | » i _"- '] _ {4 __ _n f R __ F Il rrerr T T T T T T T AT T T T T T T T T T T T T T T T T T T T e T e e
i '] ‘1 ] i .H k | W ' | 1 | I N h . H C e e e T T "o "o e "o o o e "o T T e e e o e o o e e e e e e e e
| 1. mr .n.m M .-m_ __. ..* b —_. _..-_ ..._—_._____.._.._._..._.V __.“..__.m.._.._-_-__x e e e
: " ! i ! o . . . iy
| - “. ._“ __.. ”__ ___ u._ - —* __ .__.._.._.._..‘ ._.........._...v :..ll....:..r ._n__..___.___..____...._.1 !
" ] T f " e, T - a
ST O S AT T T S U A N A ! .._,Pf.,i-|~.m}}{q_:.__n__.‘_
| 1. i i, __" ' _ i [ I} _ p........___, rr..:...-l-1.-....\~ o
. 'y . | \ -m_ _. ' s | .”.___.. ..,..|...Ir.._ o T ............_ ..._..._.._.
e T_ AT e Iy 1 ﬂ,..,,,..,..a..;l......u.\....h.....r
T L T N T e e = T T T
. L L e L] [ L " L . ! " - - o . |
= - ! - J.,,..I-.._...._ T . - ..._..,ul...m..__._

ST

-

-

i, 6



US D980,295 S

Sheet 7 of 10

Mar. 7, 2023

U.S. Patent

-
.—_1.l..l..l. . -

11111111111
R e o r E E . A o m m R R e
—_———

Tl wmmE E R A e e e O N A A A oy o o m.Emom

ol TSI SwmE E R A e e e E O N A e e e v e memem

T LA R A e o e e R R R A e .

4
Sl T E N E A e e — A F E EE E A e o r mEmeE o
] - e o e W L L e e e

|

o, S
o, S e J

™

{4
LR Y TPy - Y . : -
L TTE W P bl bl e g gy lloy= o Loy ) - e e o o

-———————— T
lllllllll
‘ 111111 P e e ey = = - W W W BB
T T T e e . A A e wr T E R ——— e e == e o I i i e L b ——
T = FoL———— -. i BT T T T T e e e o R R R e e e 1 e LY Sy S H r
e e e a4 oo - - .
] - ; - e w memem e .U. _ i ' T T T e e e e e e e e m e ok mmm e e LT T
;-L
-

! __T..ii.._.l._.ﬂrﬂ.i.rlilll

1

I 1 \

Tl T T E T E A A e e e e T O N R N A e e e e o R e e

-I.I..I-l
CER R - - b ok we o mr o am am am A e e, WAL i L e i i —

= ! : - T “m- e T T T T e T e T W Ty
: ————— e ! - W L . " T T
L - - mom- e e e e e T B R A& e e e e W M N AR A — oy o .._\.-. L - r . |||..|..lI.l..li..|.|.|..|-||.|.I.I-|.-.h:l.lI g — -aam oo — - k1
ey T e e e - N — L..-.rl _‘..lu... - —————— _ £ e - = m
.

- g i sk




US D980,295 S

Sheet 8 of 10

- i Wwm———

TE R e mh W W W BN SR R B i e .

. __‘.....l..h_rd..h.n.._.ndh -

L o s

- [
- ————

ﬁ. 55 1
il
S s T e —
ok B Lkt
] - sk - -
ri
:

|

1

1
i

il il nlls wjm ‘ _ 1 "l
- -,
-*}h;ciiﬁ“ﬁulllll
—— e o

T R e T E e A T B R e v oA L -t
—— e mom

e .

A T E RS A ey R —— e e,
rﬂ. TE O R e - m om -
L

P -

l.l..l.nfnf.l!l..l.l..l...l.ul.nf.lu.l..lulllll.-l-llll..l -
Y Fl
L | .-...._lm.__ O

AR e e ke W S R R - o L

ara ke o

E
T T o RN e B e i .

L SR S e e e W OB R S SR e

r .

‘__ ORI R YA,

e

" T—— L S ———
. W15

5 A CE o LITL I LTy
Winw g L] LA __.._..._.1.._ pL A ...._ oA ....__ .._...... ._u ..._ .__...._...__.

Mar. 7, 2023

Nl

.i-‘.“m TN E N A A e T R R - -

P T W N N e o o mL R

f—- T TR I e e e E L A e E E A —— o - - -
L |

. L ..... .._...__....

T e e A o . A

. Ili.l+*-l'l.---++!

i —— R & A — o

TS RV |

SER S o e W W OB S S SR e e o,

U.S. Patent

T R

Lt e .

T T 1. N e

il ol
L

R Ao w . A oy m AR ——

TR R — =

. L]

e TR PR

o - R e, JJ. - IIIII.I-I.III..-lI-llulIIl.IIII-IIIIIl-II- LN T - J
e e e e i E A e w m E o e _u.

TER e e e W W OB L S R R e
e - o m——]

[}

U e e e R R R ey

inll-l:;‘.‘lll-lﬂﬁit-lll- T
L s ok ah Y — e ..I_.J._l..l._l.

T L ke o R T R —

mram

wom e b N T T e T T g e W b R A T T

-”%M‘ o ol 4 Wl hom bW owon w W, e .._.._-'.. _......-.ﬁr o v,

-,

i LI S WL T i i o [l ¢ A
Ao v o Wb A __.._......_.q._.. i ..n ___.-..- .l.._ .._. i .-u ... » .__..-.... ..ﬁ..._. __._. ¥ -_" ...._..._ .__..-_ .. ._..1

LW 1 F A Ll
e e N R AR

mw e e e e e PR el

FG. 8



US D980,295 S

Sheet 9 of 10

Mar. 7, 2023

U.S. Patent

=W e em
——

—_————

.............._.__..
N
_“. _._.._.__.__.__ “__. _.'_.,._._ n._“.__nr_“x. !
r._-I“._..__ ”r___..-_ kT

R o oo
T e o oa oy,

e

e

"y — - o m —— b
R - —
.l.[I.l.l—_.l.ml.rul - mm— -

—yy




US D980,295 S

Sheet 10 of 10

Mar. 7, 2023

U.S. Patent

oy
L .
L ..‘..l - .IJ

r e LI TN A
R e
AR A MO BNt

.... .. L ¢ nlIH_H.".”Hm' "T.n “J”.q“ !
i [ { . T
.l" o b N l..-. lr-Tr g R ru-..-_._...nr.r.. l.l..-”.‘ .r..ﬂ. .
I By e ._._..__._...._n.._._._._q._.u.‘_.. o u L b :
] ru-.-_ v .._”..-.__. Wl

G

L -.‘llb.rl-‘l.ll

L LA )
: m“ ” "“ Ma. ".'.nu-.. o y . . b LI . __..._.._.I“_.r - Ny l..r”h:. l.__..-.h b "
%

A T e e e R

R
SN R,
AR N R
u -

. ...-.- ﬁ.l-T.
.-___1__.1.—._. .
.I,ﬂ.._a:
. .I_ ﬁrd LN __Ar# T"L: r.'. ..r.r.. F :b-r:..__bt.
.__H._....____.__._.__”ﬂu._ u_. ._LH__.. " n......_._.__“_.__..._.q...”..,“.. ....“.......__.__.._. Y,

O arate At (LA
H_.n”__“ __”_n_.__._“ i "ﬂ_‘.ﬂu.“rn.ﬂ frrthle __m_r,. A AR M
.'rT Mt

-

pa — - oy —

— =" -
. .1-.|.||l..|r-|l. - : e

. ._ 5 T
. ; A kg w M
P bR L e .._..:.HWH.... M ._1.______._.
. AR TR Py ] a -...er. “.'.7.1.14: -rI..u..‘d..r."h_.J.:.Hdﬂu‘“ b.'. A H..:ﬁ.ut..-_.: i{.-. _-_.'. L
A x r_..ﬂ._.;-._.__ru_._..r._._.__... T WML R W
; :._.r_uq:_:_u__ __:_Lt...__ L M L A Al Nl .
; ...._.__. ____.'.___.__.._.____.-..._._.... .“._..._.”..__”._.n._..n... ..;.__..__.. LA et e

.._.t.._..__.-l.r.-_
B g - -

? :
h
; T .
: B e 1 %o b i i H R .“ )
Iy ; ; e P M M e € (i -
.___.__‘ ! , ol T Y ___.'_._r..__. 3 ._“ " "r v I_“_.._ ._____.___j ! .nﬂ.;..._......_.___..n.__..._...:........._ ...__.u..
) ]

W .‘__
ok TR T I L S L B L " ......___.......ﬁ N MR — -
.-J__. R\ .w-.q_- lﬁ:TJ . ﬁ'.'r.ﬂi_" -HI# M__.“.“_A. "."”ﬂu;. H._.I-"T .L_”.._”.ﬂ“.ulhwr ”.-.. .-””.b”.rwu-. __bt...rur ..ut -.: L- o o — __J - r
, Hnﬂ_.ﬁ.__" ._....n...._-_.u_....._. R A R P o i LS
L] '.lwf -“.-_.- -._.l...-.. _1.. r o ﬁ-.ﬂ.‘u. p—— '.-. .._ 1 - g ) iy o .F L= wr

a o

FiG. 10



	Claims
	Front Page
	Specification
	Drawings

