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

Chen

US00D974889S

US DY974,889 S

45) Date of Patent: «+ Jan. 10,2023

(54) PICTURE HANGING TOOL

(71) Applicant: Jian Chen, Yuanjiang (CN)
(72) Inventor: Jian Chen, Yuanjiang (CN)
(**) Term: 15 Years
(21) Appl. No.: 29/809,857

(22) Filed: Sep. 30, 2021

(30) Foreign Application Priority Data
Aug. 4, 2021  (CN) e, 202130503180.6
(51) LOC (14) CL. .., 08-11
(52) U.S. CL
USPC e D8/373
(58) Field of Classification Search
USPC .., D10/69, 65; D13/184, 110;

D23/250-252, 254; D7/388, 701;

D8/14-16, 19-20, 7274, 300, 303,

D8/306-308, 313, 315, 321, 317,

D8/349-350, 354-356, 358-359, 363,

D8/373-378, 3673770, 382383,

D8/386-387, 393, 61, 88-89; 1D9/426,

D9/502, 750

CPC ... GO1C 9/28; GO1C 9/26; GO1C 1/00; GO1C
9/36; GO1C 9/24

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

K '
4,745,689 A 5/1988 Hiltz ............ooinil. G01C 9/26
33/DIG. 1
5,353,509 A 10/1994 Black ........covevinni GO1C 9/28
5,531,031 A 7/1996 Green .................. GO1C 15/008
n
D386,067 S 11/1997 Hamerski et al.
]
D395,594 S 6/1998 Bries et al.
7,171,755 Bl 2/2007 Arent ..........oeeeeenill A47G 1/16
- . .'-'\-q\;'\:\_\....
o TR
:"__.d' .__.-" e - *.-_ ..-"".‘__...-:':.-'-C e -.I.:f':_-\:::.‘:
R e ol P
A e e LT AT
i . . N . A -~ o b
' : o Rt R TR,
| -, ,-":""‘-h ) LT h i _,-"': ‘::-"'-.. : - - ) . 5""-_-_.;' A, AN
|I o s - -".::'-' ey L ) “':-"'-".-"}- I
o :I' T h 1-H-""-."--.-"'I‘-.IP--:".L.-.- o ~ |.r hﬂft:}w’._ . 2 o i
. . . - L - o -
L .-‘1r o e _.:"'{“ 1 . o I-l':____s-" o .
. o ..“'-F - 1""'\-&&"_\: - - .\,..:1:_.:::.__.: . - 1
AT e Ry TR !
- -~ . | | . . - }_\_4.—\;:_\. —-'r..‘ ~ 7 II
1 - Lt -
| . - . e T e
T Skt L _,
- r I-\'lul . | ! i - !

f__ ./r"‘l Zl K“'-l ", o ] - ! -~ |
£ RN :"‘HH | - e ; -
A oo : L~ "
i ") 7 y "“L ., 1 . ) e
[ 7 | ';'_ rTe . - 1 .___.-'" ._.-__.- 1 L]

I '-.‘_ " ! - - !
| e T T I A .
: - =7 - L .
kN x“'* e :H“‘“ T v - T H_._,:f‘.e;i
K M\"\-\. M. T - 1= T L s_-".-‘:_:_':d"r'
| '\.‘_‘ e - H""\. . ' - 1.*}:_:'}" .-.__:!'_
“ ; S T e Ty
E] -~ - . - -__.r"'-.:. .,'_-;,-:'::':_.:":f"'.-':__.- - -
! W - e L L e T e
[ . - —— =T [P T
\ A s e T D i
' oy % — I -
N 3 Dol T R R
d = - = -~
Ty i - —;}/,-_-;.p— " e e T T
I o Tl T T e St e
' T L S e al.
h ' :“'-.,_h e L N "".‘:l'.'_'-;\,:_. o
1 - 1 . l"'.._ .-3"5..:.-._ - - ) f { oL H"&""’q{"’
\I::\_‘ | 1 - _::"\-\. "“'\5 s = i f‘:l::_-l" __:- L'- - M
. 1 L ."-_\_ ~ - .. . - "
\:“ ' e - Ry ﬁ* i, . B! e
1 H"'-\.\.I . . . N '-\.‘L""- "._:“\."-. o e ] ) _.\-.-’f‘ ] . -\.
-\\“ oy -..1_‘ "‘-::"\-.H'"\-u.:"\- M rr’_l—"‘x:’"::-‘__r {:::_".- H"‘h‘} o=
* w, T -, el _‘;-.i':." - #5:"'::?' H_}-.-—-__ .
.o .""."-h Y " S - .-"‘A e -
= “\‘:‘; -..::ﬂ?q ) -.1I '!I - . - i T . ﬁ'-\.\_{:f_.,‘e:'-;— . -‘5.,."‘_': .‘-&;F,ﬁ__ HF:':'-":,H . .
R -, - 1 e T - e i '-\.1
h""-\:g.ﬁ:‘.h"q _\HL ._1‘} -".,_\L‘- . . .3{:‘_‘\_}-'.’ ..:.":-"" _ﬁ'%‘g;b"'\. _.4';:‘{":::3\;
g R e
b e -l e - e
L"“‘"*-;,h:‘“ I Hﬁla'_“_*- X RS ﬁ-;?-sf':'h: i
L} " .\.-\ : - -‘..
o ‘HR'\..‘H Tl E’.‘:’? P
1 , -_\_\_'\-\.h - \'-\.“"\-. :pl". '“\"'-\.rs_;.
. - e ' e ;
T, Rt B
TN | I .
Y "'__\_ ) '-J:"-.\‘_‘_ | | e
Ty, s v
B, T .. : - - “**-..,_h1 1
h"’q:_.ﬁ 11"'\. . 1 IHH'-\. h"‘\_
= ~ -
e, " -
. | -
RS L
e I
T, Tl I
o
e 1
LS ) .
ﬁ%“"..;. e
Mﬁh

7,392,593 B2* 7/2008 Rivers ..........ccoeee..n. G01C 9/12
33/391
8,061,051 B2* 11/2011 Allemand ................ G01C 9/34
D10/69
8,672,286 B2* 3/2014 Darre ..................... A47G 1/164
33/666

(Continued)

FOREIGN PATENT DOCUMENTS

CN 306201535 S 12/2020

OTHER PUBLICATIONS

Veamor All-in-One Picture Hanging Kit, Date Visited: Sep. 19,
2022, Amazon, Date Available: Mar. 31, 2021, https://www.amazon.
co.uk/ VERMOR-Multifunction-Picture-Hanging-Tool/dp/
BO91GQS8YNH (Year: 2021).*

Primary Examiner — Karen S Acker
Assistant Examiner — Elizabeth S Ko
(74) Attorney, Agent, or Firm — Jeenam Park

(57) CLAIM

The ornamental design for a picture hanging tool, substan-
tially as shown and described.

DESCRIPTION

FIG. 1 1s a top, front and left side perspective view of a
picture hanging tool, showing my new design;

FIG. 2 1s a bottom, front and left side perspective view
thereof:;

IG. 3 1s a top plan view thereof;

IG. 4 1s a bottom plan view thereof;

IG. 5 15 a left side elevational view thereof;

IG. 6 1s a right side elevational view thereof;

IG. 7 15 a rear elevational view thereof; and,

IG. 8 1s a front elevational view thereof.

The broken lines 1n the drawings 1llustrate the portions of the
picture hanging tool, which form no part of the claimed

design.

T} '] T '] T T

1 Claim, 8 Drawing Sheets



US D974,889 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

10,422,638 B2* 9/2019 Burge ..................... G0O1C 9/02
10,524,592 B2 * 1/2020 Sergyeyenko ........... B25H 7/04
D895,455 S * 9/2020 Hammond ..................... D10/69
D938,244 S * 12/2021 Zhan .................cooonll D10/69
2020/0345158 Al* 11/2020 Hammond ............... GO1C 9/28

* cited by examiner



US D974,889 S

R
-
— -

|

F
k
]
F
|
:- RN e, m_y_r_w, el
iy ,_-;

e ey e el T
e e ——
i

e
-
——
—

—

Sheet 1 of 8

! kN
e ./. e
_.. ._._ ﬂ .....__.
L _.; ...—_ _
L il | J—

Jan. 10, 2023

.___ __ F __“_r

_ \ ___

| A

. f ' r ;
. .-. H ] “.h ‘_ m
X \ ‘\% / ! / ,..__. !
" " ¢ . K .

" ¢ ...__ k v _.Jrlw_‘.r.rlu.u.llll e YA

RN SRS %xx_\ T e

.11.-. - ...._“..__.\ -
.I.I-.I o - . - ...-.. — e ———— —
- = - A - 11%&.\. - 11||.r“__.___... Q»\._(
Ny e

U.S. Patent

FIG. 1



US D974,889 S

1:-__
oy
-HE‘__"

o r AT Ay g

-

Sheet 2 of 8

Jan. 10, 2023

. Rt L1}
LI R RY KE
b e
i 1 '
_ b i it
Tm ! “ “ "...
",“ " _ ._wh_m .___“
. §)
N T
mhh .__ ___..._. f ‘.._ ______;_..____.

oo 2N Iy
S e N I
f g Ri

U.S. Patent

FIG. 2



US D974,889 S

e e
————
g e e e e e e e
[ R, ——— e —_— —_— —_— 1 I ——— R ...|l|.l..l...l|.ﬂl.ﬂ._ﬂ.-n.u."r. -
] .r-!llr-..-r.. ..-q.l..l.._”r.lj-..u
5 1 - n — — = - — — i 1 n F — — . —— .f
i 701 P A - i _ 1 by h— 'y b= b1 — — - it il = + | 44 4 L _ _—
T ; e LA ) o S ¢ v | -t 1 e I S
-.I.Il.lq_- 1 Lmmm ) ‘.Il.l —-. 1_7 - .-_ ; .m‘ i 1_- .-_ ! _ i i ; e
i ] 1 ! i L 7 | L v ] 1 !
i it ' ! ! il N 5 k) Ty i Al Al o i ' I
e rl . ] i 1 1 v._ 1 . (o] | | ] 1 ]
i} ' ' b | 'i i ! ! b A “ X ' b | 1 i
...................................................... i e = =] i i ~—1 } o bt ! b A i i
HAETT S H 1 N | F1 A 1 T S T T S
i | 1 1 1 . . : ] 1 | [ b i
T j ' . i ; ," “ A PR i i) ' b “ ; .
i--- L SR TS Pelimimmn ' b ‘i i) i ! b ! i .
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll . d ! b { i P! af b 1 i b L Y [P i
1! d r b { i TE al b ! r ] ' oy { ' X
] | 1 1 . . b | ] [ | | 1 b .
i i { i 1y ) Bl pm s | i - ' - ! ' '
i - e [l (I, gl ad .T T " | i i i b “ “ " "
i e . b 1 i ) ' b { ' '
e T —— et e Y T K P b 1 i ' ! b | i '
- ' b H " i “ P ! : " '
1 | ca—mu—s -F 7 1| g re—a—a— - - ”
......................................... g RN R 8 VN O M 8 O T T | et S S 2 IS
I Dl T e 1 ! . L ~ i | ¥
i —_—— —_— - | | i ' ’ LR [ I
b | [ I ] ! 1 i P . i
' by H i 0 f [ B - I '
i by b ' i 1 I m;rr.v L TR !
" " |'m =a]|y | omomma | I —f 1 “ .m I " "
i T bl P i ! 1 A E R '
.-..-..-.L..FL.L..-..FL..F.F.F.F.F.-..F.F.-..FL.L..F.F......r.!.r ! “ " " " ..... /V i " m ! ¥ __
r ] . 1 ]
— S | ) S N Ll i
..... “ - “ | ."‘ i I -~ T Iﬂl.|||||.-...t ' '
L S Y S s S —— S i . S R pu— ~ ] "
“ IR NN : , ! DU T " "
— . T e e e o=~ " 1 ] H : | | 1 I I
f |l cammmm “ .‘... ;......-\- - |-.rr.r. ™ .””. 1 ] 1" " ﬂ | 1" ] 1 ] ]
R S | J...». i * ! b 0 i po ! i ' I I
n v £ 5 S, 1 s Y S N B A i ! ' b i i P! it ' ! b
i . L L L F—y i i ] ! 1 I Y " v
1 f LI " i i ] b : ! b 1y i I
T ..HHU-;J.. i i . ' Do i i ' b : ! b 2] ' i
i ! o L L ' .0 i ] 1 _b . : | - i I
! \._.\x..\ N HE 1 _ H =1 ' i ae ' i i ] b ! ! b 1y !y i b
;! i 1 1 i - 1 "y i i ' b ] ' oy Iy M X '
1 i i ! 1 1 ] ’ . . b | 1 b | [}
1 ] i F i { b1 1 ﬁ ] il 1 ] _+ k i 1 b I 01 plt ' k
SREE b ‘ .. . il i ! ' , i i b o) ,
HE i Lo i _ ' i | ' e rrmem————— i It i M b _ : b ! Py ) b
~ EEEE 1R ] : : Lo T L I -~ m : R L : :
Pt ! h ; i h i i g . P T ! b Lio =1 i I f— i ! H !y i i -y b
e i1 ; b ! 4 : oo i, N Vi il H b i ! ' 4 Fl M ' b - ! b
! ! ! i ma mmam o 'y i b ' ALY w2 b ] 1 it 1 Voo ! ! H !y i i g sk b
1. ! b i .U DI Iy L T T T T e n L K .@ (I . 1 Tt W d ! i 1 by 'y i \ — R e T
e NN " - ! Fowm s = Pl ! PCILY | B L 1 3 limaaa) i b it ! ! o i 1 ' et & b
11! \\\‘ R i 11 =y _1._. Y L ' Py iyt o0 iy .__1_._ i i i ! b [ ! Foy Iy " i P 1! ' b
i i .r...... i i i I __._ . | [ i, 1 -q_._ 1 .....l.- ._.. 0 .-_ d - - % 1 1 b | ._‘ n; st e —— - . ' ._ ﬁ b
LA k : ! ' . ._ N ! A RLY s B L Th e b ti i i ! I i ~= il ! b !y " I ! i .| i b
1 i A i 1 - t ! ‘I ! LY | R .._u@ bl t i it i ! d e [ ' b Ty 'y i ! N b b
1iorrr ! { ' ' IR ' LY | R b b Limm e ! b o ! ' i 1y i ' P 1 ' b
[ ' i ' ; 1 i nafn- R~ . b 1 ol o Lo ! ! b ! ' I
1 -,-.r _‘q‘ ! i -." _ﬁ -uu " ] -" 1 "1"; 1 a ! ‘" 1"- "—. b i -_ T“_ _- -" " lllllllllllllllllllll - ——— i "_ ﬁ " b
“ Y x__x___ L% 1 L, F i _“ T ' ymnonm o o o o Py N el T < t i it it " - ! i ! :“ " o I ! 1 I ﬂ
14! L& 1 T [ __T ' 1 ka 'y iy i t 1 i ik I - 3 L ! B i i i ! N i b
14! i i __ﬁi b j i ' i b L j et 1 i af b L [ ! Fry Iy ' i y ! . b
i ! - ' i A R ——— I ' P iy 'R ._.“w_ Al 5 1 php—t b I L .._* oy Iy i I .!I__..i-i.i.i-i.i.i-.._l.l.l (SRS 1 b
] 1 1 ! 1 T “_ I_u_l i : ' ¥ m | i X 1 W] '3 "t 3 ._-. 1_- .-_. b " - L ! .-_. b | _- 1 jf 2@ ZmmmEEmEmsEsEssssEsEsEsEsEsEmEEsEEE O mwwwTww SR r___ Fr !
A i . | - - — = _ : b L B P, i 1i P i b T 1odeme 't Pl A i ] 1 b
b 1 -. i i | ﬂ- - i m_ [ ] - X 1 -1_- S ._- 1_- -T } 1_ -—. b | ] 1 ] - h b
1 1 { : [ iy e - . el -k rq._ ra 1 1 b . " T - b
N .” b P 1 . .\ i A T Y ¥ h i b i 2 L bl { i !
i [ i b I ! | I h [ i N e e m —— ' ' L k i L 1 11 1 ! | i . b
L L I I 1 ' ' ' 'y i b i ol A 1 Il ! b T i pl! ! ' ! b
10t i I i ! b L i ' B e L e L el i Y ' k i o 1 i f! ! ' ! I
i i t J b H e I - ) il 2 s 1 Tylae——1 k i i 11! i 1 I k
e 7HEEE I | e R N s N AN B H S . A B 1 | ﬂ
A I 7 i i { 1 i Tl 1 ! . L : . e i 1 !
i . L b ! Tk i i ] ' b . . i I i ' i b
A N i ; 1 iy I 1 b \ i i i } T~ ! Pl —H {— — 1l i b
' e [ iy i 1 ' b \ i LI NS ; T A [ ' F o \ . i b
3 __ ! =¥ P : i ! I i [ i ' b Lo . ! " I i i ' b
" . ! ._d__.__,. \\ i ey A : b Pl ' | ! i " "
mmm e L . 1 .r”.u__."..-,.. ; | 1 b
-, 172 NS 2 Vo S il REcat T U "
R SR R —— —— - - 1 r b
.../.,n..- |- P - -~ ! H i : ﬂ _ ! ! ! !
L S - 1 i b | | 1 I I
||ll.-. .‘... : H | i - i .1.-.|I.l.|,|._. i
~ - I . _
o m— —_——— H - | ] ] ] qlw““‘..d-‘-‘.“lj .
; - " I | i ' \\\ .____._.nh..J 1 - | [
T.-..r.r.-..-..r.-..-..-..-..-..r.-..-..r.-..r.rnfﬂ't ' I | 1 i - \\\ - “.- , " i I
| = -==] 14 L ! g _ ! s
— t R " / . B LI _
\\\\\\\\\\\\\\\\ _ i 1 -
—a—— - H ! ! ' T - b h__ ]
b . L Iy ! I
. bl { i I I 1 "R | i
- ] _ 1 - I . b 1 ._.I.I...‘ i i |_ 1 I _1
y— — e I i ‘ i . Loh L AR ,
Jp—— —_— ————— I { 1 I L i i /
.......................................... L -z} e P ) \ B "
h - [ ] |
o 2N s R IS R FEES SR N HA /o
e e e e e e e e e e e B B B B e fe fe H e e T e e e e e H e e T e T e e §e e T e B e e B e §e e H e e T e e e 8 e e H e e 1 e T e e e e T e ¥ e B e T fee e E e E et e e B e e e e e - AT T W W T w W W W W WA mE 1 ] { . r =1 | ] [ ] ] =
: _. , ! o : H | . : : N 7 1 |
n ; e e ] Pij=- == e - " I i 1 I -
p : - | i I ! i! ! ' kI A i i e
] r 1 v : ] 1 | 1 ] K
i 1T of b it ! : ! b | " T il polo———] ¢ v ____ ————— [, - - E
i i o ! p! ! bt d N b iy ' T ' . i i I .
IIIIIIIII - RN Fh——F o — ] ' S I L ! I i ' I s
i it ' (N L i 0 at b L i fnl ! H ! i '
i 1|1 ] ] . 1 | 19 ] 151 1 ] ]
i 1B ot r_ | 1 ] : ] i ... T : b | ] 2! ]
i i ' | ! “ ," 3 ' i i it ] 1k ! ', S et e
. ==l 'y = X 1 =l b1 -1 el ! Y i i 0
] | 1 1 1 . . | r 1 i 1 - 1 b 1
B I E—————— Mi i ' y! ! ! b "y k) i 1 H 1 b= ! !
. r | ] ] 1 1 ] - ', L - | ] [ ]
i ," " { _ i P i , y : T ! H | _ ; . e
 ——— g —r——— r—— r——— . r o . ¥ .-...-.-.
i 11 1 b 1 ! it ! b— L] =1 1 1 T_ 1 ! i - -
i T 1 1 b 1 . ! ' b ' i T Al bl i ' -
] ﬂﬁ T 1 : 1 ! J N k “4 i L il ; | i i I ) -
e o e o Y Y " Y 2 2 2 B 2 e e B e B o B e o B o B o e o B o B o e B B B e B e B e o o B o B o B o B o B e e e s e ] B e e s S | I.I.I.I..-—_ [Epp— ‘I.I.I.I.l ! .- ! -._ ...I.I.I.I' S —— | S — -..I.I.I.I.u- .I.I.I.I..-—_ [ _I.I.I.I.. ‘I.I.I.I.l ' .I.I.I.I.I- e o 2 e 2 2 o B B B o B - - e e
i i ' b d 1 1 b . i i . P { r b
- L o= L . d L [ Ll (- - -z LI .- L . _d -t I
I
i

] 1 |
“ 1 ' I ]
fffff l.-.rl..-.l..-..-..rl...r.r._l..rl..—rl..rl.l.“_rl..r.rl.l. A R A A Er R
_III_IIIII‘ 1III-I-_.IIIU_
—_— 4 L ___1

U.S. Patent

FIG. 3



US D974,889 S

Sheet 4 of 8

Jan. 10, 2023

U.S. Patent

P e e e ke e ke b b T

‘\\

[pakaieniaiie 1 T |
0 __ “ T F| " ! ] 1
1
.II.._v. ........................ :.II.- u.llv ........................ .-“.II-
.nu.u....u....uﬂhnl.lu..lﬂ...“|||||||||||||||||.------------n e e e e e e e Rl n i i i wnIH.H.HM.ll.nr..hrq....u.
n-uu.ﬂ..ﬁ. sua T rqﬂrﬂr
.ﬁu.?.u... .q....l...[.. ...,-..-I...,-. Jia...f
\\ﬁ.ﬂu ; " .».fﬂ.
- - e o
: ...l.-u i " i ! “ f.;)..,..ﬂ
! b i _ I i
F b ! i
1
t i
i 1
k i .
y, ﬁ i " “ '
i i
g b ' i ! 1 1 ' "
0\\\ k 1 ' " i | " .
il I ! 1 ] i .J../
] 3 3
s } 1 t 1 :
# n\ t ¢ ' t ' 1 ' .....,af,
A “ | " ! , , \
1 ] ]
b ' b ,W
/ " * i ' : “ " _ .,,.,.,
1 [ ]
: ] b i ' ' t i b N
! i - b ] | ’ f ] f f i L
, [ 1 i r ._-“
i 1 1 | . k . b k i
t . ] i t |
J [ f ' i | ] b | 1
NL_ ' A ' i ! ﬂ “ _ __«_
] 3 ] i | 1
i t 1 i _ b t _ | 4
* . i “ ﬂ “ ! | )
: b m 1 i | |
! b ' i _ 1 b t _
“ * “ . i “ h ﬂ “ X
* : “ H " i _ : b _ f
t ] i | b |
! I ' ! 1 b
b ' i b [
t ' “ i . “ b _ .
- ' 1 d . b b _ i
“ _. " _ i 1 1 b |
't H t 1 1 [ | b I
P ; _ __ ' ; ; " !
b f b “ I ' ! i 1 t
. i : _ ' : i : b
. t ] 1 H Fl
™ ' _ i ' i ! i b
, 1 - I | 1 1 r q{ b
{0y ] " . | | . "
1 1 1 1
L ! 1 1 r |
i b ' . b ' ! i i b
." “ " “ " 1 -” ] ] "
m : o m . : ._ u .
1 I [ ] ]
i b ot _ ' ' : i
i t 1t “ ' ' h X
] t ' ] _ ' ! b
1} r ] 1
._.._1____ ._..r.. 1t “ . u |
. . it | ' i ! i
“. Y " ﬂ k " 1 " i
ﬂ b it _ i 1 0 !
L 1 . t [ ]
_ I "“ [ " i ' '
\ i 1t f _ u " t
.._.r - 1t { ]
g 1t t i b 0
IJ “ 1 I b i | ¥
! t P “ i ! ' X
." " iy _ " b
i b 1} | \ _
i b 't “ n |
! , ' _ . _
i I 1t _ ! _
! b ot _ . _
i } 1t _ ! _
] A [ _ I _
b ' | ' |
N i i " _
ot I
. 1t ]
| [ _ .
i 1t
X 't
1t
||||||||||||||||||||||||||||||||| *
I
t
k
t
t
k
* A A m A A 0
[ ]
{
1]

1
h---:
1
1

1+
i+
|+
|4,

A

N A e T Y Y rE rE rE r rE rE rE r rE rE rE rE rE rE rE rE r rE rE r rE r r rE r rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE rE E rrrrray

L) ST

i
i
i

|

I R A e e

Y :c caﬁ

]
i
i
/

——r T

E T T

_
)
f
]

f—————

- —

- om o m m a

v

ceE. . T w W e -

cd ...%ccdcdd -y

P —— . . . e —

T e T ———

AR I

R N A A A "

—a
-’
=

S

..._l\\
.\..-....-._..\\1-\\
o
e
.l.._.htu..lk.-l._.._..
I.!ln..h...l...n,...q
.‘I--||1||1
— e

FIG. 4



US D974,889 S

I F
< ¥ 1
r [ 1 L]

*
L

i

- .,
—_—

=l o s

e e |
- -

e ——
= e e o ——,

- —a

v wT T T

I a” mm———i

T—

-
T
- —-
T e
—_—
e e

— T T T T =

m w f _&f fffm
_ !

Sheet 5 of 8

h -
l
]
!

. .....,. . ™. ' 1
L o H ! q
_ s e .-:..:,___ ™ !
: - ! J
e e e e e e e e e e e e s e e s e e s o I s e s s e e s o e s o e s e e s s e L e e L o e s o e s o s 0 o e s o e 0 o e s B s s o e s o e s o s s o e s s e s e e s o e s e s s e e s e s s e e g e e s B e . o g e Ty e e g e g S e M e g e g e e e e e e S S, SR, N S L :
a - ——— - A e e e —_—— A m - - e om |..|,...,_.r
- .rrr._,. -
\\\.\ e == - L PN o e e o o o e e e e e B B S B A Er M e e B B B B B B M M M e B B B Er Er Er o e ———— - - ..;....
LY
o e A m A A a e A —— 4444 aa aaaaraaaaaaaaaaaaa Y

|

- = om s

1
1
I
I
I
b
ﬂ
i
i
i
i

T v ™ ™

e e — —
—_———— e e e e
- m om omomom o

_——_— e ————
m-wm-m-m-w
—_—a o a_a_a.m

e e e e e e e e e e e e e e e e e e e B T B B e T B e e e e T B e T M e e e B e T M e e B e e B e M e T M e B T M e M e M e T B e M e B e B e T e M M e e B e B M e s M e B e e BB e T B s B B B R B B e R e e e B e R e e B el M Bl e M e e B el B B, B o e B Bl R B el M e el e Bl R Bl e R e e B B e e e e e el e e e e e e e e e e R el

L.l..l..l..l..l..l..l..l..l

b

-- T

R W M M m m m m mm P L L L L L R L L R R R R L L L R E R R L E R R L R L R R L R L R R E R L R R L R L R E R R R L R E R R R L E R R R L L E LR E R R L R R L L R E R R R L R R R R R L L R R R L R R R L R R L R R E R R L EE L R R L R R R L L R R T T T T L L R R R L L T T T T T T T T T Y L LT Iy - - ——————— -
e e o o L o L o L iy b iyl SN S - S L L L I I R IR R I B B L [ " m m mmm mmm e i o -
._._...1 - ———————— - T T T T T T T T T W W T W S W W W S W S W S e W S W WS W W e W e W S W W W W= e w e W w w w—— X T
— o e B B B B o B B B B B, B, B, B, B . B, B, T .f.. —— ——— - ... - . i, B, B . B, B, N . B, B, B R B e a1 .l-\‘ .r......
S—————————————— e B e e e g e e e g g e g g g y
e T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T = T T T T e T T T T T T T T T T T T = T T T T e = T = T T T T T T T T T T T e T T T T T T T T T T T T T T T T T T T = T T T T T T T T = T T T T T T T T T T = T T T T = T T e = T T T T T T T T T T T = T T T T T T T e T T T T T T T T T T T T = T T T T T T = T T T T T T T T T T T T T = T T T T = T = T = T T T T T T T T T T = T T T T T T = T T T T T T T T T T T T T = T T T e T e e
- ——— - —_ —_—
] .._..-...1 — ., ]
-
1 - . . . ]
. - ] 1 L]
! H | 1
b ] 1 f P
H X
e A A s aaoaaoa o —— o oaa. \ v H | v e A A aaaaaaoaa— [ ... L
I ﬁ § - H ] [
._ - wwwwww

- Er ow oo W e
—_—_———
-
-
-
-—
-
[ES S —
—_———— - ——————

——w w T T T ETEEE T TT

1
Ll 1 ]
] | 1 { " R .
o m o . . N -—- e H I o m o 1 i
1 i {
e e I e 1 1 i
P b i i 1 ]
] t ] 1 ]
] 1 ]
1 — —EECEE EN BN BN BN BN BN BN BN BN W W T 1 rf. — ——eE CEE BN BN BN BN BN BN BN BN BN W T » hH
| ] . . [ ]
i _ F # _ ! * A ¢ p 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|| . ...l.rl‘.I-IlluI|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|.|I1 1 b 1
R ———— . -
f - 1 | 1
' F oy i Y y e R R EEEE s e e ... .. ... ...y ] M Y
| b ' | —_—_,—— Y s s s e e s s = e —_—_——Y s s ==
I Frrrr T T T T T T T T e gy g g g g g g g g g g g Sy g gy gy g
L —
1 1 L ] i ] I | 1
H : ] 1 t
i | ] 1 ] H 1 i 1 ! b | ]
- H —.
i 1 | ] 1 1 i ' ' 1 1
H H |
] 1 ] 1 ] i 1 Ll ! ] - | H ]
- - - -

1
=
[
P OEF N OEr - Er OEr B Er Er EE Er BF B BF B B B B B B B B B B B B Br B B B B B B B B B B B B B B B B B B B B B mF B BT B B BT B BT B B B B B B B B B B B B B B B BT B B B B B B B B B B B B B B B B B BT B B B B BT B B B B B B B B B B BT B B B B B B BT B B B W ar O N EF OB B EF EF B Er B B Br B B Br B B Br B Br B B BE B B B B BT B B B B B B B B B B B B B B B BT B B B B B B B B B B B B B B e e
- - - -_—T TwTwwT T— —_———-_— T T T T T T T T T T T T T T T W TN T W T W T W W W W W W W NWWEWEWWITTTTTTTTTTTTTTTTTTTUTTTTT————
- -

Py = P | fE e, || LSyl a1 s e s . 1 oy | M, | iy pnpeyk | gl il | 1] s 1. 1y poll | i ¢k pypopyponk | 1 il 11 | Byl i 1. W ygeypniioygell 1 . | HoySgoypaouiu 7 b | iy oy gl | - 11 | Sgeiiypaiyigntily i 1. ASpouonigell - H | Hnipoigypaliont L # Hi 1 By SySpeiipn et - | | HyySpnuipuli, |4 . | i ppoSgypoiioyigntl| | HoyipoiionSgeipyipyiel | H- . SyBlan SRR & | 11| PRSI |*_ | § R ] = |

N OB OB Er OB B B Er B B Br B B B Er Er B Br Br B Er Br Br B B G- B B Br B B B B ar EE NS ES B Er - ES Er Er Er B Er Br B B By Br B B Br Er B Br Er Br B Br Br B B Br B B Br B B B Br B B Br Er B B B m oo
—_—_———_ T T T T T T T T T T T T T TT T T T T T T W T W W W W W W W W W WWTWTTTTTTT T —T—T—T—T—T—T—TTTTTT- -_——————— - T =
-

EciiiiiLEFiiiriiiiiiiiiiiiiiiiiiiiiiiiiﬂ?iiiihﬂﬂﬁi

Jan. 10, 2023
N

U.S. Patent

FIG. 5



US D974,889 S

Sheet 6 of 8

Jan. 10, 2023

U.S. Patent

rMCH r=ael 14 | FrEL I M I bl M| £l N | AL | L0 1M L 1IN TH I U AL 1L 1 1% HET T 8] 10| NLAi I 1M L3 THIH 14 1T rI ML I 1M H.| 10! LT 1H 11|

A m om omom A - s s s S A A A E. . B B B B BN BN B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B B B B B A A A A A A A R A A A R e -

-

i r T ALA £ HSI 1L 'L r1dE| | 1N LT AT K1 | lhi W | ITET AL I 1M LY

A A A A A A A A A A A A A B B - B BN BN B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN BN BN B BN BN M B M B B B R R R R A A A A [ T S —am m m m R s
Er OB ErE BB Er B B S Er BN Er B Er BN Br B Er S B S Br BN Br SN Er SN Br SN Br B Br SN Br BN BN BN BN SN Br BN B SN Br SN Br Sn Br S - SN Br SN - B Br SN Br S Br S Br S Br S Br S Br S Br Sn Br S Br SN B SN U S Br SN Br SN Br SN Br SN Br SN Br S Br Sn Br Bm Br B Br SN Br S Br S B SN Br SN B S Br SN Br Sn Br B Br Sm Br BN Br S B SN Br SN B S Br S Br SN Br S Er Sn Br BN Br SN Br SN Br B Br S B S Br SN B S Br SN B Sn Br S Br Sm Br BN Br S B SN Br SN Br S Br SN Br Sn Br S Br SN Br BN Br BN Er SN Br BN Br S Br S Br SN Br S Br SN B Sn Br g Br Sm Br BN Br S Br SN Br S B SN Br SN Br Sn Br S Br SN Br BN Br BN Br SN Br B Br S B SN Br SN Br S - Br B Sn Br S Br Sm Br BN Br S B SN Br S Br S Br SN Br BN Br S Br SN Br B Br B Br S B B B om o

_ : . * ‘ | | _ " . _
._ ! i [ L b

[ S S S By B S I I R S D I D I I R D I S S S D S I I I S I D S R S R D i e S D S S D S S A S S D e S R D S S D S e S A e R D S R R D R R R e i D e S S e e e S

-

Py ——

—————
-- -
—_———

[ IR S T R S S I S S R S S I I I [ I S I e S S I S e D S D R D S S R S S R R I S I e S D I I R e I ae e e .

—.-

F Y Y r Y r Y Y r Y Y Y Y Y Y Y Y Y Y Y  r  r i rrrrr T v

LKL N S

[ S S . .
R N N E Y Y Y r Y ' ' Y "' ' Y Y r ' Y ' ' Y Y Y  r Y ' ' r ' ' ' Y * r * * * *r - v r 1o

r:1whqq1qqqqh;h, _
s

e

- ——_—
e e e ol B B2 B
- CECECECECECE .

—_———— . ——————
- mmmm e s s s ... ..

T EE EEE T T T,
-

Twe o mr o Er o EroE WP
rT T T wTwETTTE T

e e B
- o ..

]
L L A L A L L e R R A R R R R R R e e ek R R L L R e R R R e o e o R e o R e o R e i R e e el R e R e o R e o R e e e e R o R e o R e o kol L R e e e R o e i o R e o e el R o e e e R o e e o R e o e el o R i e R o R o R e o i el R e i e R o e e L R e o e el R o e e R o e i o R e o e el e R e e A R A Lk R L A A A A AAAtaaadaaaasssaansaaf

) ’ ﬁ.:llrjl. tm= T WS TIRIRIEIRITITIRIIITIRITTLN LIS T .|“/|/H__r T o ....._.Hu.._..__.__

", ._F-_-.- - —a = e f—-.—d—---.-

,
™ -mem-- ———m- - —memewew —_— — 1
w -kt
- - - N N - N SN Em Sm S am am F_ I M N N N SN S N N N SN N N SN N SN N N SN N N N NN N N N N N NN N N N S B N N BN N N BN N N N N N N N N N N B N BN A A
e — o — — — — —— —— — AR RN .EE S EE'E & &5 &R [ — [ — —_— . A A A A A e A e e - e L L L L N N . S S = e
- - - B R R S S S S S S S A A S e S R S S S S mr mr mr mr e G B B B Sr mr Bl B Er Er - Er Er B Er Er Sr Er Er B Er B Br Br Er Sr oS- Sr Sr Sr Br Br Bro Sr Sr Sr Sr Br Sy Br Sr Sr Sr Sr Sr Br Sr Sr Sy Sr Sr Sr Sr S Br Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sro Sr Sr Sr Sr Sr Sy Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr - Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sro Sr Sr Sr Sr Sr Sy Sy Sr Sr Sr Sr S Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sr Sro Sr Sr Sr Sr Sr Sy Sr Sr Sro Sr Sr Sr Sr Sr Sy Sr Sy SroSr S Sr Br Br Br oS- G- - oS- S omr mr mr mromr S B B B B BEF N Er Wr Br B Er Br Er Er - Er S Sr Sr oS- G- Br e S mr S Sy mromr e br BroBr Br By S S S —— - -,
e L T E T e e T T T Rk T T T T T T Rl iy g T T T e e . L oripiy syt
1 1 i b i b i | 1
{ 1 1 ’ b 1 . { ’ | |
i 1 | ' t 1 1 ! i i t P [
. : | | ] :
| 1 [ ] b _ b ' f ] | i
b i | . b ‘ t i 1
' | b | ’ ] b
1 I ' I i
I i | 1 ] : ] i 1
i | ! ! : b _ i
| | i ' ' ! I 1 '
7||IIII:1.1:1.1|1IIIIIIII b e e e e e e e e . —————— — — ———
__a_ R —— N BN BN BN BN BN BN BN W m W am m O am am w am am M B B M M W N BN BN BN BN BN BN BN BN BN BN BN BN BN BN N BN N N N N N N N N N N N N N N N N SN N N BN N BN BN BN BN B BN BN B BN M B M N ] P I e —— - ————- \\
1 e — ——
-
r-.u.u.u.u.u.u.u.u.|.|.|.|.J.|.aﬁu.u.u.u.u.u.u.u.u.u.u.|.|.4.1.|.

" —_———wewm -
RS
.l...-l... e maa C . - W e e — e sl e
SRCEURE LD RE LR T RE L RE T R LE R LT ol R LR T L BT LT ] - L BT L AT L Kl B LR T ."_‘ln.lul mrmd” Termrere T lermrere e Tere et Tersrere e et remree™ Tersrsre e Thesrsres e Thrsrsrs e Tirsrerewt T et w7 e
[y =) r -

.r-lu11..l .l...lu .rlu-ll.' ...
: ! 7 STl [T P
| ; - —_—— [ ]
1 r
] L _‘.. 1“..\.__.‘._. !
H 4 1
: | ' b
- s s AR ISR L i Lo
! AL
]

- - - -

e N

————

EL EE L]
e a

\“\lt

Tl e e,
—_——— . -

—— L
— i
-

AT wm o mma

— _E

- —
-r————r—

- Ee—— -
T e e i o -

p e e e o . [
-

.j.rl. Tl




U.S. Patent

Jan. 10, 2023

[

Sheet 7 of 8

[ iy Plpippleprioupl. W o - 1=,

Lo

—

US D974,889 S

fa gyl el gy sl Seiayely fpyiiey g e e e gyt
J i ! ! t
L I S N L ! ' :;_
" - s

Fi

|

- o ————

E

——— [ QR

- ———— -

-

-
—a
CRCRUEL R

r= == =l =r

[

vty

i

e L T
=t e

T E EE S E S EE ...

g T i e A R

| E

PO S -_—-—- ..

[P L

' [ Ll F 1
' I ' /‘f -'"f e [
| 1 I - k
‘ ' | L ' ‘ .M
1 e T I T e | 1o f ’,d' L /4 oM
ML et == 14 [ {7~ s
T e Ty gL, r I et ';7 '
_'_.F}.-IF \ ) b PR T e s e —— . .
-~ e ! i f ] : TH‘:‘H:‘:“'K t [ v ---.-.-.----"I [ '
[ i h : i i ! I Vi
‘I 1 || I ] |' ?\:\‘-\\ b 'l i :.---.-.-_-_--.---__.-_-_-T
" L] t -
.l' 1 ] r ] ] ‘: ; - - |||
' ' ! A R
b A N AN
L] 1 1 . i i . ! IIJ
- T L L L et
- 2 [ | [ ‘77‘-""_' -
e SR B N |

——— e
o

—_— - - -
-—

—_

-—a
L (o .
[ JF Spu——

e B

pE—
—_—
f—r—r—rf— - T

'
.--------.--.--.-—--"__i/‘

—— T r T E @mEE.=T -
———-—

FIG. 7




US D974,889 S

Sheet 8 of 8

Jan. 10, 2023

U.S. Patent

|. g e
— A
1}
H 11
i 1
i 1
| B .
e
1 1
e
: el
- — * ! —. |_
..lll..-.lll.lllrll.....‘l..-..l -
e TSI IIIIIT S o
. r— b o -
. . e T R iy 1
E..\\..._ e L - ._-.lil..l......l-_...._
- ||-|I|-l|- -—— = ‘.‘r‘
1
H i ____r
.__ [ .
I . __
HE | |
i r ]
I ———— T ahl
{ i =
I ———m T — - .
U . e i - —— y ===
-.- - |II|. - -
. .
1
- i
1
- [ |
.. 1 .
1 1 h
i - —a—m A
! 1 e e ———— - ! ﬁ\|-
o — . |
|
o i "
1 1 .
[ ] - —
- 1 .|..Il...-.-l
-‘ - IIIlIIII.‘-.‘I.IIIlI
-._ . . i k
._ . ] i
. ‘ i i
- - 1 [ B |
- . LI
[ ] ! e
: . : el
: . : LI
- . . | I |
-._ ! :
! 1 e
¥ . m— b
-. ' i ..._
-. 1 —_— - - ._ |
. . N T P, —_— . —— ut _
- ! IILI.ILl.- A | |
g . N
- 1 ‘ .........-..I
it ! .
[ ] ! -
} . T e A v mmam
1 1
- [ |
- B .
i 1 Il|F.||L|I||.|.|II|..r..I| —
-‘ - e —me—— Ll 2l !
.__ T . ———e ]
| P —_— —_ _. -
__ -
I
¥ . f
i - i
. L '
} Ty
] | T e a __-n.]l:-r:..ﬂ
. -
\ _—— _ | o |
. T B .I.Ll”']l
T, 1
IL||..l|r|l I-.n-.ll.llnl.llll..ll.l..l.lll.. U B
e e e ——e—— o oo e
e Ty [— Ll ol T L L]
h ] [ B |
i i
1 i1
vr o
1 L
". LI
.
: el
' :
SIFP— I

——

R S S S e S U S S e S U N

LR EE kN

L)
i
]
L]
i
]
L]
i
]
L]
i
]
—— i mor mem
i
]
L]
i
]
L]
i
]
L]
i
]
L]
i
]
L]
i
]
L]
i
- ]
L]
i
]
L]
i
]
L]
i
]
L]
i
]
L]
i
i
]
i
]
L]
i
]
L]
i
]
L]
i
]
L]
i
]
]
i
]
L]
i
]
L]
i
i
L]
i
]
L]
i
]
]
i
]
L]
i
]
L]
i
i
]
i
]
L]
i
]
L]
i
i
L]
i
]
L]
i
i
]
i
]
L]
i
]
L]
i
i
]
i
]
L]
i
]
]
444444444444 —_— A -
i
L]
i
]
L]
i
i
“““““““““ Lll-ll-llll
i
]
L]
w1 e
]
T am -y

P T I, -

[ Ik B B | -4

—_—— ——

el g -

-

LN T Ty S I N I

L ALLELL B ALY LR L LR R e

P

e AL A AL AL AL EL . EL BN BN BN BN BN BN BN BN BN BN CENCENCENCEN BN BN BN BN BN BN BN BN BN M M BN M MR MR MR R E
Er Er Er Er B Er B Er Er Er Er Er Er Er Er B Er Er Er Er Er Er N B Er g Er Er Er Er S Er - B Er G Er Sr Er Er Er Er B - B Er Sr Er Er Er Er S Er B S Er S Er Er Er Er Er - B B S Er S Er Er Br Er - B B S Sr Er Er Sr Er Er Br Er A B S Er Sr Br Er Er Er oo

.

-




	Claims
	Front Page
	Specification
	Drawings

