USOD1033643S

a2y United States Design Patent o) Patent No.:  US D1,033,643 S

Ye 45) Date of Patent: .« Jul. 2, 2024

(54) EAR WAX VACUUM D1,004,091 S * 11/2023 ZOU wecovveeveerereerrerren D24/151
D1,006,227 S * 11/2023 L1 oo, ;)24/15;

(71) Applicant: Qiongzhu Ye, Shantou (CN) DI,018.850 5 *  3/2024 Pan ..o D24/151

* cited by examiner
(72) Inventor: Qiongzhu Ye, Shantou (CN)

Primary Examiner — Bao-Yen 1 Nguyen

(**)  Term: 15 Years Assistant Examiner — Amanda ] Berlinski

(21) Appl. No.: 29/921,816 (74) Attorney, Agent, or Firm — Justin Lampel

(22) Filed: Dec. 19, 2023

(51) LOC (14) CL. ..o 24-01 (57) CLAIM

(52)  US. Cl. The ornamental design for an ear wax vacuum, as shown and

USPC e, D24/151 described.
(58) Field of Classification Search

USPC ................ D24/107, 108, 111, 133, 151, 173

CPC ..o A61F 11/006; A61F 11/00; A61M

2210/0662; AGIM 1/77; A61M 3/0287 DESCRIPTION

See application file for complete search history. FIG. 1 1s a front, left, and top perspective view of an ear wax

(56) References Cited vacuum showing my design

FIG. 2 1s a rear, right and bottom perspective view thereof;
U.S. PATENT DOCUMENTS FI1G. 3 1s a front elevation view thereof:
FI1G. 4 1s a rear elevation view thereof;
D494,672 5 : 8/2004 Wang ..., D24/108 FIG. 5 is a left-side elevation view thereof;
749,716 5 2/2016 Holmgren .......ccccceoonn. D24/108 FIG. 6 is a right-side elevation view thereof:;
D944,987 S *  3/2022 Wang ...........cooeeeeiiiinnnn, D24/151 FIG. 7 ; 1 d 1 : h .
D951,448 S *  5/2022 WANG covovvveererrrrren, D24/151 1G. 7 1s an enlarged top plan view thereol;
D952,850 S *  5/2022 YANE ..ooovoreerererrnnnn, D24/147  FIG. 8 is an enlarged bottom plan view thereof; and,
DI61,078 S * 82022 WANg ....coovvvvrrrrrrrneen D24/151  FIG. 9 is an exploded perspective view thereof.
gggi’aigg g : l?? 38% %ﬂﬂg *************************** ggjﬁ gi The broken lines are included for the purpose of illustrating
] , ANG ovorireeeraeerrennnns 1 -
DY94,119 S *  8/2023 Chen ...ccoowrvvrvecerrrrmrrer D24/151  portions of the ear wax vacuum that form no part of the
D996,616 S * 82023 Chen .oooccovovvvvecrerrrneenn. D24/151  claimed design.
D1,001,273 S * 10/2023 Wen .....ooocoevvviinnnnnnnnn, D24/119
D1,002,848 S * 10/2023 Tang ........cccccevvvvvrernnn, D24/151 1 Claim, 9 Drawing Sheets

4 : P e

; IE i

e

ARigiiEN

T



US D1,033,643 S

Sheet 1 of 9

Jul. 2, 2024

U.S. Patent

RN R -
.l..l|{Ib----lllllll".ﬂ“tl-f:l.--iiir T,

B T
. . Y

a7y e

i — e . B B SF —— —— —— —— =i N o - - ey — — — - & & W T E T ndemilruli—

== - o - A M e cgEeEme
bl S —pr—gr—gr =~y -y g Y F 3 - L
- e N EE e A e m e e e e g
- A m A W M W Ew—————— e e T

el e

il S R S,
. R e e - — e .
_— - e e g

Fo.
e E A e w m A — o . .

——rm e — o m .
. —_—— o m——_—
e = = i R ST —E R e
- — o m —— - —r - ——
- mE i im - -———— e n . -~ -
- - ——

SEE — o m a

1= mea, -

e A w e —  ma .

T ek - w al

s ok T —
L B S

- Er e we ewe ye e  mm ie B BN N W W= e e

[ S S S EE———— T
[r—————————g bl bl g R R e g e e el N
e L A E.E.E.E N N B ST ST T e e e e mhe e G N WE JE aE W

A s aEm s EEE T —— e L A LA mm

e e mrm e ————— e e T e b e
—_————_a .

e e b o e T
e e e L L BB e i e g gt ———————— . S

—_— e

o

T e m -

—ar T

el I

R T

P 5 -"'_I_
E et T
‘-.-‘-'—r

. . |||1-
u.iul....r.l-i.l.l-.fl...f..f.f..f....-...........f..f..-....-....-....-....-....-....-....-....-....-_...-....-....-....-....-....-....-..PPFPPFPPFPPFPPFPPFPPFP&'J&: ..1.1I.-Il|1r.l|l.1l.l...| - — -
Y Bt
= \N
)
o L

r—a am e — A& =

——— e =l =T
. W ey =N e
i e T el ol L T S S ———
kX P PR A g e e e o W o E E m e

e E e Ak o o r m.m-m.

-_—

e A T

o iy e s
e T Tl BTl

R B e e e
T e e e T A e T




US D1,033,643 S

Sheet 2 of 9

Jul. 2, 2024

U.S. Patent

- . W e e e ke e oL L L L M S R N W W W W e e b ol L AR r 4
. -
....__.“\n-..r- —— o LA o
ety ——— s St .
.‘.. - - -
il - F)
i -—— . ra o e ™ e e et a m mm————————t g
L e, X = L e o T o or i S e & —w_wara—a \ -
, -~ - h PR Ko Ko Kol e i i P o Siopels olomr i sl il Pyl Tm.m. i .
‘ . . T T T T T e e e e e A A mm ! Rl T
- ] e e——y —p—- ; T e L T E o m A —— e, .
+ i - -’ =TT T i e T T e LS T R e A moa o,
- i - - B ik - LI T R e e T T A e o oma o
. ; - . L o o e ks kD L O E L e L P L P L P L L L L L PP L P PP P L - e o m - _ e e e i E a—
r 4 — ol o \ r r e 2 e il T TN T Ty
' , T A e WL R - = H
F r - [ .-..-_..-. h [ i ._m .1 J e E A e mAa— e e, — . .n_ e
. . -

] ; — -- S0 TRt e e e
\ H_...__ ! S e — e / £ T

i (i A A

a ST
Fam

i
R i
) C T — . r ] I, - '
At ! ! ! h i r ! crfm i IF j
. - b | ¥ rd . .
le.r.urunl e - ] -_. r ! " ! — h f "_._. _ h_ ! .__.
— Tl ST e e e e 2 m o mimIT i T o e U L i ‘ : _
T T T __ H n...f ettt plipiiuiiuliviieiiytgsiyyeppn e I K __ I
ity m e - b _H I T i

1
._
_ m
___ ,_
|

Rt e - Ly
._..1 } e - - _— ..r._.

. 4 .
—— . __.r 1 y H L} \ t “ POy —
o - 1, | LY ——— 1 "
R mn J..-..r..:.-;. r_r -. __.; _r 10y ;_ rg-.; _; _r' m?- J“.-.J;. ....a......“.,._..”“..__.._. Bl T _—_ ._...__. _-_.-.ﬁu ., g . : - oo = - ——a -
= ime imi rmem mem meme S LN X | [ LY N . . - = . -
g WA i \ Ty o SO N I N AR TR
g . : ' .H.f./ RUORY t e v dla
aﬂ-ﬂ,i....w.....f .l.l...lLl.Ll.-_l.-.l.Ll.-_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,._n Tal __._ " ”_.....”._._..l ot memmpmw — —— -——— e e e e oy — e r—————
- r.ll . . ey P SRV PETE Lt
T s e e | L e T e T e e et o R A a4 -—— i —
- M N T N mE R A L — T T ErEE =S a - ._" .__._.“. L

o
" b
L ....“f.,.“.....

.l....i..l.-._-..-...|L|J|J|l|l|.l..l..||||.l..l..l..l.l..-.j_ur||1|1.l..llfi.l

[



US D1,033,643 S

Sheet 3 of 9

Jul. 2, 2024

U.S. Patent

b.-.._.-...l.|1|||..r.l.l.l..l..l.llllll.l..l..l..l..1.1|..|.-.+.l.._1..l..l...l..
T v 3 : S R
e o M "y L i ___q__ﬂi.f -
I ! . H i e
- - - - " — — - -— - - . — — — — g h
e 1..ﬂ..P"_rﬂ.T..lnmurllhul.ﬂhu._...”..l..,H..4H.Lu.ll.1||.1|.-m.1+.h+|¢ll.|.._..|l||.i.ulﬂ.lﬂ.l.l.-.u...ﬂH“_.H_..ﬂﬂ._.r.l.....ll T ey e e Tl A Li
- = e =TRTE e ’ - i
ol i TS = I K
— i e ale ol e ule ale ale nle e _ - .
e ...‘-.I " A s s olin sl sbe sle sl sbe sbr sbr sbr sbr sbr s sbr ol | .‘.I h
AESEEESEESISSSIOGC e sn e e sk s e ssew e s - KT o ' A s et ¥
L.'rllull.l.-.ll.l.-.l.-.l..-. A A A A A aa |l.|||-.|||l.||.|.|.|.. ! = =T - st - I.J.\.l.uu.l...-. . -.- _._ |_ _|“.
- . . - - : -
_.___“.II|I|I|I| =TTt ___._II it R T " /! _.._ Li .1-.11-.l!-.l1-.11-.l!-.l!-.l!-.l!-.l!-.l!-.l!-.!u|l...rl...||...IJ|.! .
- ! ! i1 - ———— — —— _ _ —_—— . I -
-__IIIII- —_L.Iq 11 | - “ ] m_. 1 ToTTTm T T T .1|.1|.1|.1|.1|.1|.1|.l.ll.r||..ll..l.| . .ll..r.“.”_
[ R 5 - . R H
I+ Pt 1 R . i [ t R o -0
l ' ! i L o
_Jm_ == 1 “ [ | :. |I|1|.I|-I||-|I||Iﬂ.-"l.ll..l..l..l - ‘I-.I-.I-._Hllllllll-llull |__ ._ : e T .-_
- b 1 " . e S T T e e =, e R T emeriin L " R
G i L L) J... - —— } .._._..__ Li 1 e = - "
.._.....|1|.1.11.111.1.11.11 1H L] . v ._ y o
e L LT i L e TEEErEe s s b v ¥ . !
N mmmmm . L I 1 " T e L T e -— L & i ! i
I L | . - " " "y v sl b L i i ] "
| T T T Y al ....._..... o i -.- rv “._ ; .-._
o ] ’ i [ . b 1= = 1 n
- L. {:.....r..,.i!,.-l o ! ] : i Li 1 e —— ]
[ T o ¥ ¥ ! i !
Ll ) 1 'k [ ] =i
CEarral "_ i .“ “_ I "... .|||1ii.-|.||-i..|.-|11.“__
[ H ' [ i
- Y e g g g L) — |_. it OO ) - i
E - o e e e e e e e ke st e ke s e ke sk o e sk s s ke o e sk s ke sk s ke sk s e sk s o ke s o e sk ! L= = : B e I — CIITIIL -
o . R A llllllllni.uﬂ. s e e e o A ll-ll||1|.l.l:-|.I||I1|l:l..-._
¥ e e e e e T ] *y it ! s s e T I T IR IS
o " " T I e e A A X T S R | ...._...._. i - m am mo—— A e
L | ! N R S e H
A { T : i e
e e —————— b ' L
_—— = b 1! ii=!
e - WS




US D1,033,643 S

Sheet 4 of 9

Jul. 2, 2024

U.S. Patent

A

N

_._._l....l‘

i ¢
L |

g T T QT QT P QT e Qe g ]

% e m momomomom

e B B R B B B s B B B -
|..|1I..|..|..I..|..|..I..I..|..I..|..|..I..|..'|1
Ee S
LY

—_—— s s s s s e -

- " S )
"

L L

AR
L]

[l o
o -

1
]

] -
Ay N )
4 A A A A A A LA L LLLL- s

- - - - _ ——

-
-
-
-

LI R el

o™ e o —m ==
e

———— el ol ol . N T BT W W W W T T o oS- o SR SR SRt

— - T

ki

- — — — e b A A EEmwEws

— xR

T,

Y

Py

o ) . A
T ’ : N
- o o e e —— - N N NN Lt
e AT M L L T A A R e e W T T
o Py e
t....-._-.....”.....“..... ......I.—_.-..-.I..-._I..-..-..-.I..-..-..r..l.r.r.r.T.T.T.T.T.r.T.T.r..r..r.l_..l..l_..l_..I.l_..l_..lllllllllllllllllllllllﬂ
Lo L . 1
Ko =T T ’ ¥ L H
- - e e . -n - . L f
.a....-. -
! -
L
-
“.1.1.:.
R
L
)
L.
L
L
L
L
[ et T
- -— - e s 1Y -
[ S
™ ..lr.l. -
—_ .l...l.r. - pl ) H
T ., S A e A A e e e e e e e e e sl s sl sl sl sl sl sk sl sk sk e sk e sk sk sk sk sk sk sk sk sk sk sk sk sk ke sk sk sk sk sk sk sk sk ke ke ke
T, " & (O

L T e

_IJ.JII—..Pll. P EEE= e L e e o e e ol A X LT =T
1

[ e s g S g e K e B o M

e e e e o W O W W O BN BN B R L R S e i e e e e ey ey e W WL .

" |
y

A

Y

e - - mma o

A A A R E A R R E A N E R N E N E N E N E N EE N EEEEEEEA——omm— .. !
—————m A,

—_—_———r— e — T — e — T T T T EE A mRa -,

- JET—

—_—_————— e e e e L E—
e e —— w4 -

- =
= = e t—— - - - I

R Y mp—-

———m e —— .

-
e E m me—— e —— ]

A T

[ 1}
[ —— R
SN N SN N SN SN SN SN SN SN SN SN SN AN N SN AN AN N N AN AN N SN AN SN SN AN AN N SN AN AN SN N aE T — A T -
- —— e ey o e




US D1,033,643 S

Sheet 5 of 9

Jul. 2, 2024

U.S. Patent

R
.1...1....q..l _- .lﬂ_ll.l..l..l..l..l..1|.1.r..r.r._._1..l.._1...l....l..l-l- T
S b “ P TR |
o R T Ry : : __ s
L E AR e oy T , i -
e I T e W, ST T T T = - %
e e s e == == Sy
\n..u.tq\.....- . .-.._..._.I..I.l.l..l.l.l...l..l..l.. I . ; ._.1| - .arri.rln.i -
ol .-_|.1 - ] T I I - i . o .-..i..-..fl
- SR | L | _._ [ B S EEEEEEEEEEEEENS . —.D\t- -_.-I._... R ST
LS Iy b { ' i (H . CoTTTTTmEs
il - it i " e de _— - IIIIIIE e
N -
L | -— -—- L .fl-..‘ — rrrrrrrrrrrrrrrrrrrrrrr oo o= gl
L..l1.1 _ L | _ e = T - —
| - - - OE E N E N N EE W oo e
* i | meeoLLoLIiII: e
- —- L r - rEEEEEmme———— CT T e r
| . ! L e A
L] L | . il T
; : e / i e T :
e "y I T = . o
- } il i
. e It o= ._
| : ! r——
il o ' il il T el
. ] I i ! e T
o= o A : il . - :
PR o ] ' HHHE 1 - e
Uass ol i ™, IHHH _ s :
T 1= A . M Wl =TT :
N A e . . T
.-....u—rr.r -l.-.l_.l_ : ; r
Ll o N N N N i - | |
.-.J.-.r.-.._-..r..l_.-... H.n.. |||...l_.l_.l_.l..l_.l_..l_..l_..l_..l_..l_..l_................................. . -“.-I +..|1-. _ P e +"
....l.......-.r : I.i.llll.n.l.-.l.rl.ll..llll I.l.l.l...ll.....“.Ful : -, 'H] -_ - _ IIIII ' E E E E OE OEE EEEEEE BB @B Ee——a] = E = ‘
LI | il T S ., M P e S ¥ ...?_._.. e e - R s 2%
JJI.J..-..I_-.. _--d Wy W, —__ ||JMr||I|1|J.I|.l.||.l.||.q..||..-|b“r.“+“.l.l.l.l.l...l..H.Hull E b .-. -_1. L] - - Fa . _ et U — T = i
] III.J..|..||||||1| LN e — I [ ol - - il —_— - s = "= | i
N T _u : P ) .“.. f%..\.w~na...n1ﬂl...|1.- | et m e e i ipiitta i pepeyieavytmint
.................. ‘-L— -I -—-r|“ -.'-I‘]I H“-“ )
lllll . H - -
S ' fiin R
. I et
[H -
111111 Plyboiy

ma amr

=



US D1,033,643 S

Sheet 6 of 9

Jul. 2, 2024

U.S. Patent

p— e e A o aamcE—— o mmm omn,
.l-.l.tl..l....l..l-.l.|1|1||||-..l..l._.l..l..l.|.|lll.l..l..l|.l|.l..1 .T__"..r - ﬂ..-. -_- LN n_
=y Wb | ] h o™,
ST k i) i . R o I i S
s o S N S N L E b ey o T s X SR E T X S R " | "_. A e ” e
||1-....l.-.|1|1.l -“-ulnu..-r. .I.J..-.-.u-. - .-.r..l.lul.ulu.l..l.ll T e e e - R — e -
ln.._1...|1...1...1.| -_- L .l.._rur..l- - _ I--.-.I--.-.I--.-.I--.-.I--.-.I--.-.I--.-.I--.-.HH““:H.“-I’ll.-II-.!I.-l-f.FLILIJI.I.I.l.n-lll1l.|-|1||I|.|.-..
St ey " _ e
I S TR | e S
._.1..._..1. e -_.- ] _ L R e __—
- ne Ll
._.1.-. [ ....._..-.l..dl...-.-l.ll.ll.....r .1.ll..r.1.1ll.r||..1._r
R o St T e 1
i~ [N ! LI H T —m—— e m A i
= oy i 'THH I - - malp
i ne F 14,11 - {
| 1 LH | - ]
i 1 ' il H - i
| L] 101 | k
i (M 1 HHE H = i
[ | | 10 B k
1 ey ' HE il - i
[~ noy . I NHE e I |
T e Ll =
i~ 1. RSUNNLREE S U |
| (M 1 {
i "oy [, 't
R | R e - | o E o E E E R R EEEEEEE R ow—-a m— i
U= .,H.,-fn .“......“........ | ||||||||||||||||||||||||||||..I.....||.1Ir|1|i.|.”.“._“
TR 0 o~ - = - m mewe——mo—rtr )
. w e -~ Lt | e mm o —m o — & WA
R ; S L i L AP
ia ?_ﬁ..ﬂnEu._n.-wuH.-.u...|I|t.n..rn+|hru+ul.._.h|.l|.u.mhmhml..|.|..u|. E . .“”. ___ o P Ee ey
i, ¥ " | o - . e
e i ] e
Ly
e o ..._.._...lu..._r..........




US D1,033,643 S

B T I oy et ek 7L T N

e T E TS e
.-.11.|I.I....I.Hl..| . - E T e A, e -
-——- N - e =T T T T T e -
.‘I|| LY -
e . e e mwmm o — s .
T PR \m\.
—_— — - . P
- T QR L
. e e T
- - - ”.1.”“1.1. - ey S i.klin.w
- .1.1 £ r
. - ' \ r__ i 1_
i e '
- - X i )
._.......-.. L | 1 H H
.1......_._.1 . 1 ! " .._ i
. e Y 1 b i /
- i . h ! b i
e \ \ ' !
-
1
.ﬁ.\\h. 1 k ' ___ __
.._..-_...__“_\-..\n. ..__. F: .: ' |

M“\.ul-[. b Y
- - L
ST '
r .__._....._. _.._.
h -
L
S h..x .
- ‘-‘
;oA
, ’r m T T T e
;g o .
/ +f - e T e
'/ o e
3 ._“....1.1rl|||.lr|......_..l|.l |||||||||||||||||||||||||| —— .1.-...... -
e I TTIIIIIIIIIIICIIIIIIIIITT —— e m T L L Ll el
— T ]J_rl....f.lr e
- e -
i .1...1.|.-.. - - .l...l-..l.
- e T
e te wTTTTTTS S
. e . .
e e . “ ~
- - T = hEs
: - N e e ..../,
..._.._...... ......u....... _ * i Teo ...f,...,, . ,._......._
.1._.._.__. = .._..._...... r "" - .-,,r-... .,..._“ .,,...,.... .a_.._.....,.
L L - n
9 [ e mem i cm o m e e e ko e m e m e mm o e m e e e e el g . .,,..,,., . . . H....ﬁr..,
- .-.I.I..-u.l. [ JRS RY PRy R PR PR PR RN (S PR PR PR PR (R Y PR PR (R R P PR P PR (R R .l||.r.l. - .
Teel . . S T e ™ N kY N
. I-..f.rl - - - .l.r-.-..r ...- .r. l:’r’ .
. = - -
f .....i...-. ........-.__,.IJ.:-_.-.IIIIIIIIIIIIIIIII .....-r...-. J_.-.r-._,. ....__r ;..,. .FFI __..._._
ey ..._... . - ”....... . 3 lau.
0 “.1.\ e -...l.....rl...:..-.. - .-.....I.-..-. ..... * ..-...r & .,._.
\.._.\“...\ - S Y et *, .f.... %, .,_.. .
- L. _ I .-J-...,. . ........- " b - LI i
o 4 ] L | . ..;_r N \ . LY .
....u.,.\ O ta hN ....... ........ . h LR \
7 F . [ Sow oy T . B L
ﬁ”\ ._.__... n .J../ ..... ...,..”........ ......._.. ._..... 5 ._..... .._.__. ._._. .-u- N
r . |I- . " N L] . L b
t ,.,___wn ’ - T ..,_f.,, \ WY - N, oA s W
4 _._.‘ _..x\ "~ L N W k! ! ... VO ’ _____.: '
r __ S _____ s, g L % Wy y ___. ...,__ o y A :
P ! E Fa r ot L
QW il ,. R \ NEEY '
e / h__. ! ; l R ! L ' _“_ . ﬂ |
I ' . k [ N | ] ] |
.______ f L j R ; t \ “_ b .___# _
at e Jemen * =y Iy b ' I ' _n i by
1 . v et Pty b I T i
_.m t i . r ' I L F j | i Poq t ]
_____ [ Bl g ey t | .__ 1 b ) i ] LI
(i [ . b ocmm ey [l i t i it [
.".__ " _". .__ .“_ _m i ‘_ :q “ ._ __ - _ r ;
I : S _ BN 3
1 [ i Pl ] ' I ! i
TUR h _. p ! S A "y,
' : r i + 8 4 f o | LI
hyoe y 1 ! ____ [ ] P Hl
__._ _.. r_ _.. .._. F__ ! f 1 ! ! K -- J .1 i ] [
___.__. ! ) s ) N ey I h. ! i ¥
...._.__.r.. ..... r ! ..‘ ____ ________ __‘ ! ! ..u _= ___ ‘...-.
....._,........_..._ .fa. - i o \\‘ ___.. ____. ____ u____ } ._- .;. ! 5".. .1.“. 1
a v Il ] i’ '
— . R ] !
W o - . - . ..‘.-_____ F] / LI 4..__
L " o7 H.. o \... i Poodoat X
RN . A VAR AV /
N ’ - ' 4 ;
- M Iy e ....\ S A ) PO / %.__ g
. ......-.,.. | | ] - P . L
L .:l.f. _. | 4 ] T T -_.... r __.-. r S .i* ,
Rt B o hm.... ry R f
T T waREEEE LR R P S .

- P S am am N S m Em m Em m m am m m m W

o - - -

- ..|.1.l.-..-.l-_,..__-.1.1.1.1.1.-.._Ar.1u1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1|II| - .\a‘.
-

-
LY LN

b
by

Jul. 2, 2024
u"‘f{

. .
1
~ i - -
— Y - -
e tm _ 1 - - .-..-_..-. .-_._.. ||||| \\
J.._.,.... .l.r.l..l..r|-| ! I]I.!II. - ..-.L. ! - -
. - —— - - -
.._...-rr - L..-......-_.l.-.. k\.\\- L.
- ~r P - -~
- -
L . = . .1.-...-.. - .1..1.._.. .
.....r._-.... .1.1.11.. e A A A A A A A A aaa .1.1.!.-. -
-.....- N 11.1| .ll..l.l. .
— Y Ly e e e e e e e e e e e e e e e e e e e e e e e — -
..... -._..-r.l - I.I.IIJ.-..|-I-.I.rl....“..|h..I..I..I..I..I..I..I..I..I..I..I..I..I..I..I..I..I...-.I.I..I..I..I..I..J.II.-ll.ul'.I.lﬂl. - Lo :
] O e o
-
N A% . R
E L - - F o
v , . .
X L e - A -
. W - - J—
1 L T . e e o w— =TT
N, y - -
. ,..1 . e
. - - =
:Ia. ..._..:. T L i e o — =
. .,.......r...
// NS
.
o /
II.f .__...._... ..‘
b,
e s d
A T ]
o R L ¢ d
.
......_.,.... ..... .-.r..-..._..... i 1__
N [ ]
T e ; ;
1.._.... ...,.,_._ ..?... v .
- . M I i ¢
i, ., . y ) h ,
. . - P ¥ ____
W e L - s !
W . . " ; J __.
Y .._r..... . N, r .
T L]
..,..r_____. . T ..... ~ £ ..‘
Ta Yy . Fi ; P
N, a.,//.a . . . ,
! ]
.-,;.-. . b il __.___ ¢ !
b T _a._ . E ’
oy _......,.,. "k "N r / __= ]
- P . J f !
B, wd M J / i ;
N : / ! ;
] 3 N 1 1
T .rz..n..,. s K ; f
S e 1 1
Lo . .J..._,J”FJ “ ; F
[ ]
.....-f. ..,...._”,.....r. 2 r h i 1
T ot . I’ £ ] 1
.-.:.-. Tt r
. Tl ] | \
- - 4 1 ]
. N ’ { : '
- H
......-r. - T R 1_ 1 L
-
" el ¥ h
-~ —ea ! I
L =
k. i
......rr ay Rl .-“.r.f.rrl. .ll.-.ﬂ..ﬂ-...lﬁlﬂu I.-.ll-.-l..lfl.l..r.lu.fl.f
T Rl S ot ol "
- . .
e, e o woe
e I _ - .-H..”.l...-.r.l..rl. Im.v [ -..__......“ .
.-r.-.rrlrr R E e o W oW o —_ T- ....!v/’/
-
e — - e -
- — N —
T e e T T T
- = . . . —
eI e EIE R = e g et T

- e T

I
———a

ke — . A W
—E e e e merde

-
ey



US D1,033,643 S

Sheet 8 of 9

Jul. 2, 2024

U.S. Patent

.1..._15
._.._.5
s
4
.‘-\
\.\._
;
¢
;
F
i
r
I
!
..1_
£
.‘-—
..‘.
#
!
..1
-‘.
L.-
/
!
;
4
!
{
i
_-
f
r
!
1. T —r
i
1
¥
—_
-. -— -
1 e o
|
1
]
k
| e e e o
|
]
]
1
1 R
P oemmw— et
1
|
1
]
| -
__
(
|
1
1
1
b
L
'
i
—__
..
|
_._
r—_
-._
.-._
.—.—_
Y
h
_.r.f
y
!
L
o
,.:-.
n,
W
]
kY
'.
B
.:-.
._.._,_..,f
R

- ...._. - -_......-.“...._.
r ¢ .1....._.........._.
r . o N
\x \\\ A x..”x._.__.._.
s S 4
r s \\ _..___ ...__._....1
vy s e
r y oF
] u__._. r r. ._...._..
...___. _____. _... ._.._. ._“..__.__...._.
____ p r .__.. e e o~
E a 5 L..1 i
..____. ____. s .__._ __.__._._..__. -
L ;oo ‘
‘. . _.‘ ."‘ m._. “ -.___-.- ...
. L
¢ N ."1 ; i .__.... .
._“_ f ] 1 ; .._._.1‘..
4 .___ ] ] 7
—._. ; ! ! i i i
broy (o i ;
K 4 1 ___ L.. | .
m._. _- . J 1_. 1_.. F ¢
r 1 LN 1
ro ! | i M
I F .. .. d ! 1
d h_ f ! r 'y i '
P! ! ! g .
1 1 F 1 1 ]
N S N SR ¥ h .
1 —_ 1 f L ] q._ _h .
. i i i ! r
T ' I
P bt il
S R S S S S t H
[ [ m m 1 gl L]
i 1 ] i
q ”_ _ _ ._ -lllllrm 1 __-u ﬂll
| | [ 4 g .
PO S S R U =
' . - - ' L} ' —
T R R B e _
P 1 L] 1 i Al
I ! b b .- . . Vo
1 ._. 1 | { | N, 1 . .
(- ' i __ ] .“____ ' .
o | ! L] ..._“. : .
Vol Vool ' \ "
' L b " L .
A (R} v, .
__. ___. .. _._ __._ .._.“..__.. !
Vo ST . '
1 L] _' __: ..r: .
._._ ___. ..._ ___... _ _.”__ L}
___“ ' " h ) .J ......
L ' - 3
S vooh A :
¥ L] -
._.. r.. ..... .._.. ...-_....... .
L 3 .._.. ..__.. ..... L]
.__... L] 3 . o LR
....... _.._. ..... ..,. _..”..u....._ .
19 . -
N, " A
il - L ..-. r-. . ~
.....__ .... . r,_._ ......-..”....
..... L] ......... ....,. .._.”. ...._.
y . -
g % M .
L ...r... J-/. ,m.“
.....J..r -.a..... [ ”..,.j.........
a... v l/./// . J”-J_,l....-.
. L -
/./ . ...,.;..,.
L8
] L] .
™ M :
. r..,....... j.....__.....
. .
(9 b
. . S
" ...j_...
T i ......_r..
*a
’-.-..r
.:..._-.
f_...w.
T
i_r.-.
=
- .r-r.rf.r-.
A
1-
1
_.__.
.______
. ry
-l n—-
b .
- P
N s o /
) . £
.-.....-. .-_... \\\ -_.-_ ....q
,.j..... r -_._ ._.__..
_..._.._f. .__..__ .__\..__. ;
’
j..-.,r.r J i
- .___.._. ¥
...If...,. ._...
,...l.r.r ._1 l.-
....-.... ! r
T !
- .-.rfrr
Il.rr.-l
-.J..l.|
S .

o

-’ T e -
=T T
‘-I‘ Bl -
_ T e e W —— . — T
- = — -
- — . ¥ ' - -
- L H 1 ] 1 . -
- —— I ] H h LR -
- o . ! ] | -
s i 1 [ H - .,
- - -,
L ! .. Ry
o~ L -
r .- - . .
- . —_— - — W om
.1.1.... em e a T e - .I.I..
. [ = - - - - e .
e a — -
— e maTe
Pl i s
CREFTI L Trr S T,
T =
g RS
_ L.l.-.l-.‘.‘. .l.-.-.-. [
a . e
o o -,
o . AL
et ,.....”.r.
. - - = de - — -
P - - -
- r= o -
-
L h -
-
- s
- - -
-
.
S
r - - _—
- ar - - - .
- o ol .
. .
~ - -
L - b
' -
- -
- -
a
r ™
N
*
-- )
'
- -- - "
- -
- -,
- -
- .
—_— m
s il o ™,
-~ ., .
rd ~ ., .
I L4 - kS
v r . .
. [ N L
J I
__ R . h
. .
N f ] 1
| ] A
] .
O VO,
E
* ‘
L
" d
. ._....... Ao
. .
b “n " -
15 . - r
- .r....r.. -
., -
o,
. - o,
- .1.-.-
' .
. " -
L _ i} e
. -
™ - - -
- - - -
N T ——
- -I.-. “
- -- o
- — — -
“my
b -
-
.
-
- -.“
- I\\
~ ot
-
- - -
- .« T
. - . - __.._..
u.j.,.r... - —_— = - . o
-,
b
T 1..L..-..
] a1
LSl 8 r
= .,.--.r.r.. - e
.
o - =
a Tl
R i I
-7 oo - B
ol o - -n - T =
SR M et —me el e m—  aem Ay -~
- - —_— - =i -— = = -
- - e P La wzn ae- T
Tm ] - -
S ] i .
- ! - -
- - P
- e vy - e
- . . -
- - [ ] [ ] o -
e T 1 b " -— -
- - -
bt iaiCt S r L] I pp— -
. L — —
L Fa
™ Fh
- ]

a-r T

-
- T
)

-—
Ly
——

—_—
-

- A WS W OB A o,

e
—_—
—_—— e — =

n
-
-y

i em

- —-——
— — - - — ==
- r REem.m.E.m T

I I

—_——

it
-

-y

-

L

J.......-.f
....J
s
2
l..
-.-.-.
:
" o
-.'.- -_l.f
h Y,
-
.._._ .....
._.. .r..
..m__ VY
N . ]
.' -_. -_
L " __“.
___. Vol
y 1
___ .' ._
[N B
[ [ E |
\ VoL
i Lo
Y ' 1 __ |
1 L] i .
T T
L] 1 [ | ]
I I I u b
A b o
1 " v,
i 1 1 : |
i ' ' _
] 1 1 ". [}
] ] ] ;!
1 1 I I
S S T
[ i .
1 . 1 1 ﬁ
P
P
.__ ﬁ.m f !
T |
___ For
s
i I
_- ...__. ;..
I R
fo
.____. ! ;
do
1 d
H
¢

do.f.rnj.
;.....
.F..._
ffn.
b
N,
....,
.-.r
._F
N,
—.-...f
._.., .....r..,.,..
]
—_.. |:i._-.,.....-.
e N
[}
L]
._m /v
[ L
L]
,./,.F |
Y Rl SN
Ll /’ Il.l:-.
T ~ L L R L R
1 . S
.. ‘I_.-..m .___...r._....,.r
f. .I-IIIIIIIIIIIII
\ ’ .//
.n_ _ql' -]
"
} | ,/
1 v T/ )
__ A ™,
\ ]
— _._m._ ..p_.__
! k
" m_
e — = ——
- T n. T—_ r—.
_. ] ]
! : ¥
! | a
..................................................... i A "
i 1 "
! i i
J i
__ ] j
Sl TSP ¥ »
: h. ___,”_.___
I
_“. J 7
e} P ;
! ¢ ..n
i ¢ e
' ‘.v. -\_1&
.__ d.._"___ H._.
! h..‘ - ._a..“.
‘. W L
/ s -
.. A s maap T TTTTTTT
; A
! A T
H R
1 -_.-l
!
4 e e
. -~
g ~
i
..1-..!.-.
i
[
!
-...
..__
/
£
.1-_.
/
Fa
2
g
Fa
o
.
/
1...-.!.
__._..

Fig. 8



US D1,033,643 S

b
]
|
1
|
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
‘l'\-
.
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
k
|
r
r
’

- — - Fre rx Ewx == -a - — o - - L.
R _- ...f -.;. .._.J..O.J. [ - - —_— J— ' e - — o __
Y L CTs

Vo T
- v R ' i

. ¥ 1 w ] _T 1 __
" i walr i . P ]

van | " J i ' .m i

- J_ kY - J ﬁ.‘_ -

e - i H F - . - . -

Jul. 2, 2024

U.S. Patent



	Claims
	Front Page
	Specification
	Drawings

