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(57) CLAIM

The ornamental design for a smart phone, as shown and

described.
DESCRIPTION

2.1 15 a front view of a smart phone showing the new design;
2.2 1s a back view thereof;

2.3 1s a left side view thereof;

2.4 1s a right side view thereof;

2.5 1s a top view thereof;

2.6 1s a bottom view thereof;

2.7 1s a perspective view thereof;

2.8 1s a perspective view thereol showing the folding state;
2.9 1s a perspective view thereol showing the state of use;
and

2.10 1s another perspective view thereof showing the state of
use.

The broken lines shown 1n the drawings illustrate portions of
the smart phone that form no part of the claimed design.

1 Claim, 10 Drawing Sheets

B
-
.. .
- e
e .
", .
[
el ‘.‘_IJ'
Ay ..
r .
- R |
x_ e T R
A I - N
r " PN
‘e T
oS- - o~
. e r‘.c-"
e - LA
‘_.-_.d' - - g
- e - e
_alir
= LR
........ L e s
- -
-
L] "_-—' ¢
L e
BT
.
. LA
e P e
-



US D989,020 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
D906,994 S *  1/2021 Lee ...coooovvevriinnne.n, D14/138 AB
D910,620 S *  2/2021 Lee .vvviiiiiiiiiiiinniiinnnn, D14/341
D920,272 S *  5/2021 Lee .oooviiveniiinnnnnn, D14/138 AB
D920,973 S *  6/2021 Lee ..occooveviiiiiiiiiiniiinnn, D14/345
D922343 S * 6/2021 Bae .......ooooeeiiinnni.l. D14/138 AB
922,344 S *  6/2021 Lee .ocvviveeiiinnnnnn, D14/138 AB
D926,183 S *  7/2021 Lim .....ccoooveiiiiinnininnnn, D14/341
D928,108 S * §/2021 Huang ................. D14/138 AB
D928,782 S * 82021 S€0 .oivriiiiiiiiiiii, D14/341
D941,791 S *  1/2022 Lee .occovivevrinnnnnnn, D14/138 AB
D943.543 S *  2/2022 Zhang ................... D14/138 AB
D944,242 S % 2/2022 S€0 iiviiiiiiiiiiii D14/345
D949,147 S *  4/2022 Lee .ovviiiiiiiiiiiiiin, D14/345
D951,244 S *  5/2022 Lee .ocooveiiiiiiiiiiiii, D14/341
D953,283 S *  5/2022 Chen .....ccooooeviiiiniininnn, D14/341
D953,316 S *  5/2022 Lee .vvviiiiiiiiiiniiiinn, D14/248
D967,047 S * 10/2022 Lee ..ooovvivevrinnnnnnn, D14/138 AB
D969,105 S * 11/2022 Lee .ovvvieeiiiiiinniiinnn, D14/344
2007/0097014 A1*  5/2007 Solomon ............... GO6F 1/1616
345/1.1
2015/0138698 Al1* 5/2015 Solland ..................... GO6F 1/16
361/679.01
2017/0199549 Al1* 7/2017 Yeom ............ccco.... GOO6F 1/1652

* cited by examiner



US D989,020 S

Sheet 1 of 10

Jun. 13, 2023

U.S. Patent

o A s o o N o cpk o, n e ey By = N,
TR I Lyt Ll -y g g g~ e g g g W W W WO W W W WY NN NN R BTN ke e e e e e ol nle ol sl sl e ol ale ale ol nle ol alle e —- kbkkbkk.r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..r..Fﬁ.Eﬂ
L - A== [] -
l.l-!.-\- . . . o o - e a mm amm am m e T e e e e e A A W W M e .I.I.I.lnl:l:ll[l[l[lElElElElEls.IFls.lslrJrlrlslrlslrJr_ . K e A e e e e T 1 L R e e e e e e o A E e e = = —t - e
1 I e arer S R . a =N —= = L T
.- -
..-.\.\. .T....n...u e — —_— — _u_ . ] J— —_——— -
- -_— - -
o ...\-....-..- .u_ 1 i N Lol rff -
R R e R e e LT, | e e = e e e m e E m e m e e m e e e e e e m 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 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 e e e e e " .
_ N l.-..rl..l.l.-. J
]

- . . - e r= s w= =

\\\\\.u.__.q o T T T s .||.||||.||||.|||I.-|||I.|I|.I||I|I|-I|I|.I|I|.I.|||.I|||.||.||||.|||.|.|||I-|||1|I.r e,

—
e

— .
oyt S,

T

- -

—_- -
-
N
- o i ] = —
— -

e A o

el e T T

i p————

-a——d———r

e ———

T A e e o
A OEr E OE OE OEm S Em om oo ey e i AT

T T T T T T T T

-
.
_——

(e ——— e BRI R R T I T T e ——
-
-
[
-

— - -m o

et ok T e ——

e .

e e e

1
=i
_

'
e e e —_— _l_ —_ - a W — -
h | --.1|.1.....
_—tr— . . L 1 ] C e =l
|.|.JrI““““““1‘111‘1.Il.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.Il.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.Il.ll.ll.ll.ll.ll1‘111‘1“11‘1“11““11‘1 - - 1|l e i e i e b e e e e e e e " - - |“11‘1“11‘1“11‘1“11‘11.‘!.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll1“11‘1“11‘1“11‘*1'4-. —— =
_— T piy gl - ple ol _slle_ e, el PR
W CECE O O R A R R e e e ———— W W W W B B N L L e e e e e o am ER B, M. o e et a1 — . EE ER W W e T e e —— e oL AL L N N N N B W W WS W W ey ey mhe ol e B e R EEOEE BN CEN RN W -

P —— .--.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..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..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l.l.I.r.ﬂl..l.la
T e e T e e e e =

-#fl.f.hn.lﬂ-u.l.l -

= e i o = e o = o i e o o T = e e o T = e o = = R e

N

e T e T T T e T T T e e = — e L - . e -l -

- m.m-




US D989,020 S

Sheet 2 of 10

Jun. 13, 2023

U.S. Patent

- em om .

s
e

. e W=
L = ) A, P AT
e ke

-
- —— -

R e

-k W, waA i [ 3
ht
———

e T T T T T T T = e e L T

K
ﬂ".ﬂr.ﬂ-umu

R T T

m-...\un. _ P A A P B e i i . . . o . . = m—mmm - oo e S p—— ...Illl)!.;OJvﬁ
- i
s T L e L L LR L R T E T ___“1..||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||i|i|i|i|i|i|i|i|i|i|i|i|iiiiiiiiiiiiiii||...r1||.II4 )
- - .l..,._. i,/ Bl "
P it T "
........ [N . . - - it
; i} S L
..‘\...‘... ...1 “ ". J.l.r... ............._.
r LY
/ ' 'y " \
¢ i x/ !
FIF i\ : \
Y __. et vyt g et ey mp eyt g et et g et ot et et et g et et et et et et et et et et et et et et et et et et et et et et et g et et g et et g et et et e e e " “ e e e e e e e e e e e e e e e e e e e v ook
_1 1‘ 1 H ) . it .__ .__
Pl ¥ i P ' H | ; r "_ b
(o | ." “ { - | |
i P T e el T A s T 1 i “ __
h.__ I ] T L B e TS R e “ “ - i S ! i
A [ ’ : .
I o ._ _. R i Y - , b
: ¢ ,
._q ._q ] ) " " " 3 " “ - ) - “ | .__
t - H . 1 4
' ! i ! ’ . ;o
_ " i ! i : L (1 - [ 3 “ .
I b {1t 1
! d i i 1 ' . 0 [ { i
ol . ._ _. ‘i (} L L n
o | 1, ." “ i ' - _._ - ! ]
| : - | , _ {t ! ﬁ co
| . ! . i - | - !
i __ ‘ i ! \ T t i Lo
t r i -, 1 i ' ' ] ) X _” , .—
i i i | L i it ] |
i i " i i i1 - ! 3 p 1
N ; o ! . (L i b
| k ' s i [ 11 - 1 3 -
i ! | i 1 ' 1t ! P b
! f £ i v {1 1 L - P
| | | | k N |
' - - 1 . ]
_. ! ." i (1 ; o
i ! i f Ll - 1 r | .
! - | _ itk AR |
- = -. o _L 1
i v : A if it i :
" _ | i 113 - .
1 = 1
¥ 1 _ 1 i —. i 1 _. i
t ] . i
d i i 1t L i
; ._ _ ‘h S 5
] H - . i
| S : A 0 /
! P L L i :
[ ] - R 1 1
v o i | ‘i - s
i { | i f i ; /!
] i ' 1 i [ .
' 1 ' i [
" _ r i ." 4 ' ' 11 [ ! -.
] L : i Lt P
i .- . j _ , i TR |
.__ ;T i ,_ m _ ¥ ] _
i T . L . ! t '} . i _
] H i | 1 H I i 1 i i J [ N |
' 1 1 ] |
k Lt - b h [ i ! . " “ 4 " _
. " e ' | ] i [ ] {
b —_—- - . i ’ t 1t y
. 3 m _ _ 1 Cob |
, . i | _ (| 4 - ) 1
b ] ] 1 [ ] a
. 4 _ i ! il ' ff
[ ] 1 r 1 i 4
b i P ; i i . "_
1 “. L i ! . ' b . _. __.._,__
L] — T == - 1 1 ] i d !
. - . " - . . - - H —. i ] i - - _L
= - . L ] ’ it - i 1
_. S - e : : T 1 4 . ) ;
b ! ;o g _ i . ( i ! _
s ‘3 s | 1 - - W . 4 - i
r - & i 1 i i - L
. 1 . + s 4 B Ll - 1
) Y i i I i ] \ v
# ! .__.= L v ¥ [ i ; " “ i ) ". [
[ i 1A L ] r i i i 4 ' ]
. i, i ' b ‘ il | : - _
- ) | 1 | 1 L
I I ik L 1 ' 'l ' 4 A .
R " X . , ; ' : _ o
' L - H : i L ; 1 - )
1 1 i - . : 2 - i1 i . - !
i ' N EEEE ' ; : , ' { i i
; i . L L . ¥ - |
Ik i _ - | : _ . il ; | |
. ! ! R e - L : ' i i b it ' i P
1 ' T r Pam o T 1k ' - H i L - ; 1 - o
q { I . e - ' ) L 1 i it . " i
by ' 1 oo b _ { S R L
Yoo b 1 _ : i i f A8 ! i P
_. ' ' —r e H . i * i H . Il 1 i E - | *
h : ot T . ' ' P o et ! i '
H i .“ - - . | ' * i i 3 {1 1 i E - — 5
] L _ y oo b yoob : it vk _
. 1 1 i . 1 h
v _ o R . + r i i 0] b : ) ] L
T T S R v N S : ¥ v I
b _ P . X _ i {1 ' o i L
I R oy Pl ¥ D ]
] [} ) ' v, H. 1 . i F - '
i v o - L . i A ! L
] . ' ! - , ) ! . # i . i '
k 1 ! . I N iy o D L T T S B A A T T LT e - 1 ) | 1
| * [ i ___. ._‘ ' .1 - ¥ i | - 11 1 i |
LI | | I h ] - - - - Tw - - rm _l .l:_ - - =3 s -m - - - - - - - - - - a=d it} L] i 1 r
.F ] ] I y ..c. ..‘ r & m.. |_ ] i1 1 ; J | ' i
bk 1 1 M ) .___”.. ' ] ; T l 1 i L] P i i
vl W o : Py il 1 i F e
[ 3 < ‘ —. . r
by [ T A '
LI * " . - .lu - 11 n i
Y \ T = = - = = = = = = = = = = = = = = = = = = = = = = = = = e e m e e om . m o ‘b e e e e e e e Rt e e R e e R e it R e e R e e R e Bt R e e B e e B e e B e e B e e B e e B e e B e e B e e B e e B e e . ]
' 3 = - = = ra
_.____.___ - . - " “ .-\\.x.. .___
- ./ 0l g L
{1t o ! f
...,......#. ; il L g
; . e e 2 2 2 2t 2t A o 2 o 2t 2 A 2t 2t 1 1 o B0 Bt 2t A 1 o 21 2 Bt A A o 2 2 Bt A e A 2t 2 B 2ttt mmn I 3 I .,__\‘
i :
r/ J.:r;. il Nt - .......
T ; —— -
e ot emm e P
2, i
..__.EFII g -
. 1 ey
- R I-I.I.I.I.I.I.I.I.I.I.I.I.I.I.IGFM.J . B . B N B . B M. ML WL e ————— e d e v o  mmma p——
———, =8 " “.l.t.l.l-(ll gl J“h.LI W “r‘r”.r.llluﬁnlr.lru.luu..r“.-u.l.llul*lqllulﬂllﬂl = — r— n-..l..|..|..|..|..|..|..|..|...II..|..|..|..|..|..|..|..|..|..|..|..|..|.. - .. T e T T T e T T T T T T T T T o T T T e W W T e o Vo T e o W T o e e T e 7 i e e 7 e e 7 T 7 s s T T o 7 e W e W W W Y N e oy



US D989,020 S

Sheet 3 of 10

Jun. 13, 2023

U.S. Patent

]
ey i —— e A . R M. EE B N B W ST e e e e e e e e e L SN NN N N N e A A A m am w e T Ty
e T

e

Sy I — R W T R R e D ke R R R S e

= " — k=

. iy —a i
A E E T —— — & mm o E——am T— e m w—: == r
ot e p e m . e T R W O E T — e A W W R mEST— s =TT - et mpi—. o — = A TR - r
. fem o ——em o — - -
- e m . - — - am w e W T =T e e —— e r— ' -
P A o ——— = A mr——1—n A
- —— - - e —— — -
L]

el & & o e r——————l e e

A W — e ——

—_—————e——_—ee— e e e e e e e e e e e e e e e e e e e —— — — — — —— — —— — — — — — — — — — — — — — —— — — —— — — — — — — — — — — — — — — — —— — — — —— — — —— —— —— — — ———————————— ———— ——— — — T

2.3



US D989,020 S

Sheet 4 of 10

Jun. 13, 2023

U.S. Patent

.—rlrl il il el il i (= il '—

FoToT ST s T T TE T

-
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| - Ir.l...r,.
-
" — - ke L — ™
- ——— TEE e e e e e o aw am R
L .- . — _ ~
. e m e o mem - - - _————— e, —
.__...... _ . ' h - - e - -— e e T p——— - _ . “
- T R e T w E A — — o . meEo e . - A . . .
- S — W e — . ot I, =l A e e oW A e — . —_ . e e e e
' - ' b == . & ¥l W Fr FR F Fi W K- ; T L e m e o me e, Tt e e e . v T
- . —i———m e r——m i == o sk Lk sk g o R R T iy L e e e e A ——— mea e K —E e ———
e N . . . - ToW W B O A e e e e e e W W M N R A R e o o o L e . — R R e EEm A o omma, e N
4. . - |II-:l|..|lI.l.|.-.I..-|.lr| » .-“r ﬁ e e e e s B R & b r E EEE A - - I e L] .-..‘.
-__‘_‘ H ﬁ _H T.__ ) r..
. . " H
m_. = R X O = e Tk = R e R O3 ER K B TE O ER un..._ . !
N M 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 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 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 BN BN BN BN BN BN BN BN BN BN BN BN BN BN M BN BN W B B W - E EEE EE R RS e E RS e E RS SRR SRR R R R SRR RS R R R R E R R EEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEE- ==
P . 3
N —— N M N N N L N L M L L N N NN NN R NP W R W WS e W T eyt e e b e b e e e W W ¥ T T T TR N e e e e e e 1...1.__.
o— e —_— .. ——————— - —
- P cm.w — = E A e — e — e A A E R E E ETEESERET T I T T e e . ... = .l|l|||I.I..I.I|.||..|....!-.!1:l.|l_1l_....-...r.r.TL|.T|.1|.1.1.1.1.l|.l..l||IIIllllllllllllll.llrrlllu - -

4 -

W

2.4



US D989,020 S

Jun. 13, 2023 Sheet S of 10

U.S. Patent

JSTE TR &M O E WY O FTR TR R,
.________ll

—_ _— — J— J— J— J— —_—
e
]

il 2l 2l 2l 2l 2l 2l ol il i ik ol el il ol ik ol i ol il el ik ol el ol ol el ik ol el il i ik ol el il sl ik ol ik il ol ik ol el ol ol el ik ol el il i ol ol ol ol ol ol ol ol ol il ol ik ol ol ol ol ol ik ol ol il ol ik ol ol ol ol ol ol ol ol ol ol ol ol ol el
Im i — AN N E EE N EEEEEEEEEEESS RRL R e r bk v kv kv h s b b m ke hm b m ko kT h r b bk e ko kT LA LA L AL EE S S EEEEE RN RN R EE R — o,
-

gl
-
=20
- -~
-
o
f - - pregrepnpe—ar Y W EL LI LL LI L TLTE T LL L BT RF R NI K KU BT BT RTEE RV R BT RT RT-EU R R RL T -m-m- —m—m-
i [ ——
]
L !
[ 1 /! -
- Lo o =
— .
e e e e e e e L L L e e A L U s s e R e e e e e e e e e e el e e e B B e e e s s s R e e e e e s s A, el e, e, e e e e e e, e e e e e e e e e A L e el s R e e e e e s s s e e e e e ek B W ———
a'--------------------------------------------------------------------r-----------s‘:,----------------------f

-

—




U.S. Patent Jun. 13, 2023 Sheet 6 of 10 US D989,020 S

L= o g L= =

| R i—a ———a = = 3. et it g i st md e}

IH i o e — e e e A A e e eem e e e A A A A e e A m e m s mm e A m A m e .. e m e
e —_—

Y . -

-
vamvLfvvv—vvvvv-------------------.------------------------------.------------------------------------------------.------------------------------.------------------------------------------------.-----------------------Tvvavav+l—4v
) I

lh ; . = = - - - - - = \ - e —a mar owm L i
=
o - - o ~ e mm e = P
L'__.,_._..‘_..--------L g EEEEEE RN EE L Fﬁh----------------- r-.‘ L QL I
. - . ] B o —a ey =m = o i
htx"“-. " s e o = e e e= e e - "1-. .- __‘_r'r]i
) . - - r— - —_ —— - -
I""-n."-. i _"'—-i—r---------------------------------—r____ cre = -r - = N E O E N NN N EEEEE NN NN NN NN NN NN N =N N e == - e o
. - -~ T
.“'|- l--.-

o

-
e R T e

-
e e = = W BN BN BN BN BN BN BN BN T W W N TN S W =W W == e e fopm fm T T e T e S e e e L L =
[ .

v tEN M BN "B "W "W " e —-—"'_r'-
- m T EEE W W W e ————F -

—m =

'm w w - o -
I-._.._-._-_p._.._-_._._'._.. ot 4 LIS A" e dad o a e MY



US D989,020 S

Sheet 7 of 10

Jun. 13, 2023

U.S. Patent

- e A T T e e e e e o e o o e e P e et ot st e o
L e e s e sl ah e e s s i e e e s e sl n s i s sl s s i s s s e s i a s sl a . e e e s s - LLML_ T T s e et e R Ty T TR MmO AT T R E EE R ———w m [ ifJﬂ”
i ] - P e - L K Y |r-.l. -
S _ : e
. : q : N 1 'K b i . : | .
4 __ﬁ t I -_ ._- ﬁ-—...—- " | “ ..- “ i ./.f .
i S [} C o N W
S S VU S S ik S . T u
e B R e P L [ A )
o ] H [ | I - i 1 | §
& Co P ik S Cor R R
F ' i ' H [} : : 1
’ 1 It 1 _ _ _
I Pyt g A SR A
4 1 ] [ el | 1 + - 1 L} 1
! A . il [ ¥ T R L R
! b i ! ! __ i 4 __“ﬁ__ I i i ! _ " \ _"_ _r __,..
"y o N I Bt o] [ ¢ NN
! 1 . o 1 i i | Voo
» oo [ i S SR IERES
s o) S A bt oo P * bt
Ly A . {1l S ' R
; ' i h | 141! i 3 t ' 1 f ioa vy
o . A Nk S L] R
) ! i
Voo SN o - ¢ AR
_ P A L) | o A RN
r h_ hr .—. ! i i P v 1_ L .__
: _ i 1 ! | L b . i F _" “ . v o1l
. ! ! i ! ' ! i it Vi b ' i L _ b vk
P : i ;! i I o ' ] L j _ b
Py | i I ! “ i .h, I i i b ' i h_ __ i ! _.T._
| . i ! ' ‘ | 4 L, badiy ’ u r : ] : ‘\ 1
* AR S R R | S S R A i
! t ] ! i TH 1 i 1 r i :
S » A A i) A A !
. 1 1 ! 1 Pk | . !
A i ! P _ P i rl {raff i ! P " Loy Y
¥ P TN N R I A P Lol
_ Lo P | H A Lo Lt
| -_ H .__ .m__ “ ' i i ._-“ m..__- m i “ i .— ﬂ ._. n
I n b H 1 1 1 I .
¢ {0 S B C ___:“. ooy S A 4
. ] w. r i . w;* i _ !
» . S e Sk ;oo A N
Vs | : ' “ . ) i ! _. . S t | _. roo ’ o H
. Fl 4 1 ' 1
_- \ t __ ! ! 1 ) L n i I [ | [ 1 i | 1 1 1 F ,__ il
pl b H t 1 t [ i ' i ;o ik ___— I b p i b { ! _ |y}t
Ao J ! Lo i t i _ ik b _ ] : : | " ‘ SEIREY
. h P ' | 4 i 1 ! . I hm. | i _. I i I i — +
L] r | | ] . q{ 0 1 H
FA : i ' , m i I , 1 ' i ' d i . ..._:
_ X P o [y A coobo A I
o f 1oy _. H ! r 1 ! .___ "__ i ! 1 i 1 _ # i ._.
; o v oo - HE SN Do coa 1 gl
_ . S Y P L4y g Lo oo A
! . / i i b AN i _. u ! i ] _ Lo
4 - ] ] . .
| i ___ ' *__ u ! __. - .__.. m,.. _ i ’ ' _ : ! \ #
. _ 1N i ;
; b i _ __ 1 f f b .__._;..._ ' " _ﬁ _ __ __ 1 | .__.W"_
' i : __ ] i Y s ' H { ! i 1 4 : Y
: e A ;o i | Loy o | Ll
’ Lo ! ! f I i ; T “___ br i ' .u h_ h _ H ’ LE
e S S e e B B I S Selt S 3 S B N ; *
- e e — F me m - x= = m - - me iem  om a I__.. — = — - - i i — ] | | | ; - 1 -1.;
I P B ;b o I Y
i i | L ]
4 1 . ! : H Lyt
———— W ECE OB N N N N R R A AR R e —— — T T W W W W N N N B B O BN BN M BN BN LGN am am am M —— - mm_.m-.‘ " ] -ﬂ
] Tl !
h. 1. u% T T T T TR R R AL - ma i R E R A e T N E R e T R R e | - --p e \—‘ ! —
1 _" Hi . ..-__ _.
e e e e e e e T T T W W L e e e e e e e e e e e e e e e T B B B A M e e e e o e W e B BN B M A A eh e e o o N M R EeE Ly e o — ] 1 \-\‘ .‘ i
- i __.. omm— e e et e Y s e e R R & & & e e e e e o e e o - o ot e o P / .1
LY E N ) . R
P e e i Py TS s s n - —_— e —— — —— —— e e L ..l...k......\.x y \.. q_q
[T T S S——— N R R ] - ] : T e E E e e T A .....
.-F“ e m—— .h..u.a....~ \\
TR A m m A e e e e B e o ’ . ||1|.U|l| 1.1.-1:[.1 ......
T e e e R R T T e e e
I.ll.l|1|-||1..I|-|..|l||

1 f
1 . ————— -

- B, B B W W W ST ey e e e ———— e ol ol . A AN AN A T T T T T — e A A E EmoECEcmT

f—————f——a . m. A T ———- A .EmaEEm T o momoews —-=t=
- —A -m um W w—— - A m m
— . - Lo |
i wlln alln : TR W e T T E N S e oW [P
THE CEE CEN OB OEE OB e e ol e b e e e ey e W W W WS W O OB BN BN O O O A R A A e e e - e o e ey ey W EE EN. BN, BN, BN

Ll "
:ﬁ f f
__, -
......m -
. e MM A —a —a —a—a—
Y ....lr
« Mt T
J_._..,..,,.,J.,“,-.,.....,.r il T e b —pe— R E.E E ER T ——— A A EEE EEETET— T A W EES—— T =TT .
. - e e — i . - . . . . - .
T ) ) e e E T —— s —— - - e — A o m e e i e T e b
'..r 1.|-.||l. T === Ill.l - - - el el — -— - - --r - - - iy iy - - - - .- -l.r JEFEST I BN BN SN SN SN SN S
- i ——m o — — — - e a2 =2 =2 =
.r,...rrr FOE oaee — - A om ouweT—m =TeTTE VB = R s = onE = = - R R e = -
— - n, L L e ...-_v.._...._. e -
e R T T T TS E ...t o g A . FH ot 4 I F ]
———— - .|||||||i.r..:...r.r.rll|1.1...111llll||||||err . L pepp— e e
s e g g
A e o e i e . e, i



US D989,020 S

—_—_

IIIIIIIIIIIII e E A E o m  am e B BN BN M BN B W e T = oy = e e ke - A o B BN BN G BN N g = e e e e e o e T ™ e R R T M.E.EL.E.E.EN B BN BN B B OB N A B T W T T T T T T T |1|I..||||I|I|||| ||-H..JII..|l||1|-|l...I|I1.l||l.l|.l.l|l.l||.l|l.lul.l||.d|l..ﬂul..l||.-.“.-.l.|.l. e |.I|-|l|-|.l.
— R —
; . o L
7. A iT e
Lnphr ] ] - R s —— O R S ————
1 ' ..-..I-.J.I.l.,_.l. -
w__ f i ____h__._______..____ m“ ar ll.rir.-..- T
q . o
.__”. __._._ ! ___.‘____ | e e o 1 e i g T e L L g e o o T e R R L T R R S S S S S ——— g -
‘.”‘LL: ' __11___1 ’ h—am1n mem T .I..I.M-.l " ol ] ' A%
..___ ' ' ’ Ly fma rm e —r = = A ....r...l e ot
Aﬁ .__m._ \\\.‘ RS, L e .“__. _— e AL am m - —_- = = - - e =T R e ———— e ——— e
" - - .l...l.-_..h...l.-. S - -a - - - =—- - -=. =g - — . 1 e [ — R kb —_—
J....U.I-|||I|1l..||... e i m.w - — e A A —— e L e, - _——- e mm e,
rﬂrl-.ﬂ.l.l.l.l.l..l.|1|1||||.|-..l.|ll.l..l-.ll..ll.l.ll.l.l]...l.llil*ll..l.l-..llllll \ |.r.II.I-iI:IllllfllII|.1|.T.l._1Iilu.l.l-ll.llf-l..l.llll.l-l|J||L|.l.l.l.-|
[ .__. R e e e —=—=t m-r————m s m e R R R
T o e e — i mm———— e
_ _..1.__ *_.. — - —— - —— - A ———a [epepuep—— Kk R -t ——
‘J _ﬂ_.r M__F .‘.l\u e e—— eyl P T T B ahae = .——— _-_=————
r B ™ o ™ o ™ ™ o o o o [ e e o e e e o e e B B BN EF W W ST ST O S e e e e i i i N N BN BN BN BN B W W W T T e e e e e b e M BN BN BN BN CEE W W W T e e —_— e e e e e ——e el L oo B L. B W ——
=41 m oW T T T ——— e A A m m m Emam Em E Em R W T T e A R R mECECECESEST T
SRS
] [
Voo
i 1.1 R B e E A che oA ke oA B AL R . R o o S o N o S N N N N N N N N m m E  E  m E m m m  m m m E m E m Er m Er - E E- E N E - M N e —
oond
_- ] _r.__ ﬂ - -
by v " 1 __ [ 4 , o - .
A_.._ o L] ! . 1 / 0 - - " ]
____. H____ __ ,m ! v L . i - R . ™ 1 . _F_.*
! 1 1 i I _TL T
Lt 1, 0 L | 1 b _ f S T T - s \ Lo
___.., Fod X i 3 0 r__ __. ; ) T - - TR \ R
" 1 [ ! - e - — )
____ o ! A \ I 4 ' LA s W ' _____ i _T
i _r ___. _- 1 ' 1 ' “' u.r 4 __.._u.h... ! ’ .p..:r-,r \ : | - # i
R ! TR SR e A L . S ! ! Ty
Ve Y “ _ _. ,_ . \ \ o A Yo Lol
4 R L . _ S BEERISt
W \; : 1 I i 1 I LN * ! ._._ “_ k i _. Tt
SRR b A SR . iy Vool
A L r ' 4 g ' i 1 ' P Jooo i _ by 0y
._; _.—_ | _ H r_ 1 .‘ .—. \ \ ] -. ¥ . : -_ Ik P
f rL__ __..___ ___ 1 L] | L L] 1 ] . 1 \ _.___. [T ! i M| .F
hL ! L] o 1 b 1 1 ﬂ : L - k 1 | ﬂ_ (4]
-— W | Vb L N A Loy
[0 T L tog , A \ 1 § 5 P - 1 iy s
g ' ] _ 1 1 4 [ | ' X \ - — i Lo, * # 11 i
LN 1 ' . i " ! p _ by - . .= o i : Sl
L ._____ I | ! ! I b . B T | 1ot
1 _.r.__ 1 1 | 1 1 | | 1 - = L 1 1 ___ 1 \ i
_r__ [ _- _". ._. 1 ] | y i __. . . : ] ._- ! _-—
! 1 1 1 i \ : : 1+ h - - i : | ._
L _r i § . b ! ! : 1 ! 1 Py T e Ry g I ! ! ___m_
| ..r ____r .___. o __. _. __ .r ... __ e . ’ . H.. B ” iy - . . A _. m. — r_—
t i 1 ; 1 ! X 1. 1 1 ! ' [ r - - - 1 LI
v P : ! ] 1 i L - ., I # ]
e ' __.. { i } . b ! : ! y 1 n._.__“.__ o i * 1 ! ¥
S o o A , Vo <2 - M__
1 __. L | 3 b " , . i . . ' | __ .
| 1 | 1 q 3 .... [ 1 LK |
e bl ___._., ! v 1 b " b " _“_ L v LY i ! I} .."
WL _..J Py i ' _ \ i [ ' L ;_ var f i ' by
) . + \ ' L, 1 i 1
h _Z_ oy o _n_ | __ L 1 ! ' ' _— 1 # I _# _"
11 ' o g [ 1 1 [ ] . 1 .___ b ' i b
7 i 4 , N L : I R
L] ! ] L] ] ] 1 ] t ...._ ’ : 1
1 ' " 1 | | 1 . L ]
i s _ [ 1 4 ' ! " - . ! " ; H
(IR L (I \ [ \ 1 b 1 L Jrn + : Pkt
WL o L L | < < oo
I I ! ! : b b . " e - }
il I 4 I - - I 4 b
1 | | | ] m T® o m— - .
hoon - : | . ' _ ! - = ) | ___T
Lk o / | \ g \ . 1 | _ 1 b i
,.__ L § ! . 1 L | = L "
] _.r_. ! Lo _n. 1 1 1 1 i 1 1 - i - "_.
_____. oo ] 1 1 i ! ] Lo _. ' LI
¥ ._"_.__ | VoA ' 1 3 ; | s oo g
R _ cooh T T B i S
Y - __. __ 1 [ 1 L 1 " . -, i -~ N h i L
__ | .J | ! r. I I |r _. n... - J_. ’ - .J,. 1 {1 -‘
'} ___._ F ! Y 1 ___ b 1 __. ' _" i . W _ 1 i “.
o ! ' b t [ A \ [ : i i i 0
T Lo | i 1 1 ' L O, . “ v h
i _ Voo A ' A _ oo
] ' [ . [ ' —-_—— e o= ew =w " [
e\ b . S S oy SEEREE
T L _ [ \ } ! \ ; _ _ " oy
L M ' ) _ i Y- i r \ o : rog
1 T Pl ! I ' ! 4 ¢ b ' I b Pho
1 1 1 3 L y : L | ' 1
e~ Y . R SR R B . SR
vl 1 A . 4 i . P ; 1 b
__.__,_ ___F__. \ T ' | 1 b 1 ! ! ! . q u : .
. I ___— § [ _"_ ! | b ! Y 1 ' “ i 17 m
1 ] ! ] 1 ] 1 [ ' i —
e VA h | __ | __ __ t, i ']
15 I | 1 ' | \ 1 . . ¥
-_F__. _._ i b | H 4 1 4 1 Ty i . ! _
! i [ i N i » b 1 N
_1 ___“. ____. .__ 1l 1 Y A " A _m i ’ “ m...
1q b . H 1 | b b ' b
' . Voo VoL N R
° bR - \ \ i ] i 1 : A
LT A . | i 1 . 1 i LI ] i i !
0 R . \ 1 1 \ I | Y __ i '
v b ,_ J “. ] “_ \ - oo
1L 1 h ' ' L ' ' i LY
u by ! I _“_ L I ¥ b i i :
[N .___"_ _“_ L ] A _p l i _"_ h __ Pl
Y b 1 . _ i i | i s L ! ! i a
—_._ -__. .__. _. . -a _ __ ‘._ __. L _ : ._ ‘"
| 1 _ i S B
IR . ' I ! ! I | ! _ lé
_ __"_.”_ s i ! ! _"_ ' | 1 s . . _
L - 1 1 . 1
P " i A | 1 . ' ! h__
ISR ! L 4 | __ [ (1 ' ' i |
1 bk ' : ] | 1 1T
L _:___. v ! 1 | A 1 ) | " i !
e gyt - } ! 1 _ 1 i - | !
_" .-—.- . T T I.J. - .[|.r|.- _ | ! \ .- s _— i __._1.
Vo] R AU Syt e A S S, S Lol
L L R e S
1 ,__.__ 1 I 3 1 3 1 ! ___ a*‘
} : 1 ' L ! ! 5 p
Lo a4
' | . Il
Voo r
\ '
L] .'_'.
......p____‘._ [ e ———— R RIS PR PP I L RESE S et
“..A_____
_....F-ri. —— e e e e e e e e i e A e A - B W E W E R E E ECECECECTCECWSY T -
y - _, e, —_——————— e —— A A A A s s s s s s s S T TS S EE T TETETE T T ————
_If-il.l. I-ll-..ll.l.l == B HH”h”“”hununlIl.l|ll.lulllllllllllullullll-ll-ll-ll-ll-ll-ll-llll-”.l.l.-l.-l]l]l]l‘ll‘ll] 1“‘1““‘4““-------llllIl----------.l..l..l..l..l..l.ll.ll.ll.llllll

e e T e e e e e e e o L L L L - - .
- Ew T YT T T T T T T

U.S. Patent
\;ﬂ



U.S. Patent Jun. 13, 2023 Sheet 9 of 10 US D989,020 S

-
— —_
—-l-l"_--- - - " -
— . — —————— "
T - o - = -t
-— - .
— - e i
j— — -
- - ———— L BT
R pm——— e -m =, Lk - — e ——
o T e - - - ] - _'_.._,_----—"' -
- i — o= T T - — . = ma M



U.S. Patent

Jun. 13, 2023

Sheet 10 of 10

US D989,020 S

- T ‘:.',-:;::r::_—.-:-:.:.-::::-.::.':":* T T ST T S e
y T e e T e I e oo
) -..-‘_‘_‘_____—- . —— - ——— '_I"'"—"_"""""-._""' —— . ———r—m- e e m e rmmp——m T — -'-F_‘---'-—::_‘_‘_‘__ _
i ,’f e ToemTTT T """*'-_"H_"":“"‘n..
]' ‘r J '.lr - s omat e RS e XS F W E T e e o ““-\..
|‘I | b 1 rf,.-" f ’ B o o R o q':hh :
] 1 1 . i = ! B -L‘" .
oy Voo g W : o A \
b + o T g, PR
|'|~ i LY AL ao N ! W .
L L y i Y . 3 W
LI '.'. 4 . o 5 e q:. . - 1 .
. .,. |"I B Y 'l.,::l LI '.‘ ™~ - LY "\l L
W ‘...' " A "} i f:.‘ Rl b v '\‘
\ .I‘Ll,‘ Y " i W _-::_ \ Lo N . . LR
"l-IL v.,';'.,.l"t I"-. \ \‘ T L& o K - LY \"\. Y
AL SRR . W . - A
WY Y ~, B ST — L .-::'..-" v 0 '\‘
\. " .i:l. *-,I . om, o '__ - - __'_"' o - e oo ‘\1 .
AR g LT VO
% .‘:\h I"'r.‘ 5 \"' 5 - :: L - = - - .‘\
AR S \ R == N il LY
.l.‘ I"lu 'l.I' ,\ "q.‘ '."1 1l|\ 1 .'4.'
"'. .H]I.ll.'.l". ]".' ' . ‘\_l L
"'[' lI"I-\, "',. "'p, ‘1. l"l-\. . X \!1‘\‘\.‘
VY v SN
ll"- nl"‘ Y s Y L] ! \\1 L
\t "'?"'. "L 1."‘ 1'\- J"u J"l.q"v..'.‘ ."'-_l
NN NN S
W A ' o e =T LA
\\ - I..IHL \ - “-\. . . = — - - —_—r == '-:_‘--'_' :“__ ';-' . ‘- '-_. _ -_"- "'._."‘". -__ - - - e —. lllL --k‘\. \.'
AR T e NN
n . L} ! m ) h"' I
! i .k & . . - \ Y, 3
L g R RSN
- — .__.,J.__...-..--—-—- ————— T - R 'H-\. " l"l,.‘
o warmm T e T -~ N Y 'l\-.l"'n K
_.--.._..—-.--.---.—-.—,a—-- J-———-r"—'-—"'"——""""- ; 1"1"'.,."\'-.
i A
______;.___._.*...._',.-..'p.— : l"\'i‘\‘
. O
N

\{ " oo 1 L] l_l .
L ".,. 'n,‘ \ L] -—- -
(D R L] \
Y h. -
'|-..'-.\. "‘ .H 'q" JI'.' - - ,.hI-_...- ——— _—t---_,—_-.-----—- -—_—
" J'||I b .
'.ll H '.'" ! ~ll ——--_—-a--.-u-d--—----ﬂ—-u-
AN TN T
l,t "". . "-.- J'-i . '.." " ' "'. _ -_.‘_‘_'_r_‘_r___‘___r____,_.__..-.,_
AN R s S
Yo h ! L N ]
“L-J \*\ .Iil . ‘h y . : —_— i_.____________,,_.___,__.,-_._..__,_.._._..,__- .\.' '.'l
\ .i'l-‘k H .“\ ' “L “' 3“'.‘. '.-“i ""'!.
[EYORY b 3 \ L " ‘-.'-,{""ﬂ
b " '-_.I‘-, Il'i l"., B 1 L -
LA ...."' 3 3 \.'I N, Y " .“ '\
I%i. " K N p s . , \ L \
_ 1"~"-. Ny 15" LR \ 'm__",.'.
i L . S \ R
\\ AY Y > . %
":"‘ .'! ~"| 'l't ‘\. N . LY ] \.H.“ "..‘
ot N (U v Y o
ﬁ o . Y . "'m_]"\ AY
. L . -
I ",l'l "i. "\r .Ihl "'l. 'Iu" L L] ".,' H‘-\. 4.1. W, \
!l' 5 Jl"'--.~'n 1\1 '.",_ * S L T"' wo
NN - N
L] . - I'i,. "l. y Y Ny .\‘ -
r ."'t"h Y . 1 1 . "l.""i .“
AN . 1 - . Jp— Yy W
N N ,“1 1'. .-‘ |_~ - — e o - -—" " \ \
Yy oAb by ’ " e [l - T Nh
1 "t ".'l .\ s 4 __._'F—--a-*'""'"'" - _...-.r-r—‘--"'"‘ il Tt Y l"-.
LR ' ‘ : L T - f"""""'d_"‘ - N 5 N
] A m k== - - e m o i T - \ o
“' h..:\h “l. '\1 ‘\ L am o~ r-r—"_"_'--'-"_‘-r ___._-_-_'-‘..-—i-r'!-‘_ "'.'."-"r 1". “h\ \'.l
\ ‘: N "\ ..‘ *'ﬁ t‘-, rede T _".-__ == - . - -— - i - - - - "' .'." ""L-, 1*\\\.. I."“
Il LI - - ) -rr"'____:l-. - "
\ T W Yoo LY L T g 5 \ :\: _
. N oo _. : ALY
i1 .._""r ."',"l Yoo Y A v Lo ‘
L LY
L"'n v W, 1'1 '-u.1 y LI 1N O “..\ Y
DA % \ . AR
R‘q 1"1. 5 . Ny " K .
Wb LA [ L \‘
LRV o " A\ RN
N " ' .\, [ . - P .
_,—---:-‘\ ' hl:'l. "'\. "'\' L om i \ § .'H '|.\
. — .1_,_..-.--'--' - - & .~'LI|. - '\ ||'.‘ ] i ||. . "l.l
o m _—" T - —_ ==y -, 1:‘-. 1, i"' J‘\ L W
R _._._._--.n-- - -_— J— ‘.-_;——"-'"-.-'_'_' - e — - k] y K % 'I'.. r oy w 11\ ~|"
e T T g VRN R RN
T T - SRS ~. e L AN
et o SRR L eemiEET N
b - b - -— — — - o
_.-"1 .:x ( Fa ol l.'l " "':‘1 \ "-\, ) . - - - - R . e \"l 1:“ 5
r.-i.l "b,\_\_'-u.\, N - . ‘il' - "I'.‘ "'|| , T, - _ . R — - =" . - . = —_— 1 ,I_"“. \.‘"
lll,n' - . - e 3 y L i . “ - - - - -
! I"""'l-\._ ! --\."-\.._ ’ ":- -L‘-\-'.';\- 'l‘ Y .':L "l '.Il "'\- — - ” - - =T - . ) .\:"‘ \\
1'!. "= - ' T \ k ":.! s k - )
' = Ty . "
Y - T L ) U Y e - » _ '-\l\. ".“
— - - ] . . ‘___.-_-l-‘ - _'__._.______,.._ - . —— ]
e ‘-“-"\-.‘-‘"‘ ~x .- ]'1’ \I._ "1" .‘I'l IL"'\.' _— ——— —r - _-.T - Y — - - - — - T T - L 'l.,‘ h\
-\‘"-.“ ""‘1..“-".“ T ‘i_ . " ]H. L] _--__.-dri--'r-_;l _'__‘_-_-_._--—-""r_-. e N .
T"\-\.‘\_\-\' = S H‘:".._-\_\_ 1\ L] " _‘--—"'-" - _.rr-"'"-r _,d-a"""'r_ --'.-F-r-- ey L "---"F_-'_‘- \ Y
o TR T VS - G S N
“- . - ‘-‘.‘_ - ‘ —_- r — - = - —_— - - - re - . -— T
Sae, el T SRR e T T PSS A
-._:"“-."‘l-\.. -H""\-.. "'\-.“' ~a "'-..'_-:.. ." . ~l:'\ '.‘ e . __I.1 L
i e Y ;'H"'-L i - .,‘h . - ______.__.__ !‘
-\"1-\_‘\‘- -"'-._‘.IJ' - T "'I-‘_“‘_-‘ '.~ :Iil \ J— — —_— i - I =
T T e el e . k" R k! —— Tt T ___,}
tm T - T ‘-"1.‘.-\1"-\.-_ = I',.‘ \"\. __,_._---'-""'.-_ __,_a--r'"'""ir ___,_.-..a—-"-"'_""_'_-"l
% Tmlw . ™ - T L ' J ‘\, - - i —— — -—r _
Ly - ™ e - e -t . . y ‘,' — L i — —— - R &
-"-.,-_."' e T T T Ty - l\k .'! b l.‘ e — - -_-..---l - — e L -— ¥
A e T~ = - Ta " ...---"""" — - - - —— - _.-a-i--‘" - F
1‘-“‘\‘_-\;{\.—.:“_“‘_ 1"'-..\__. --""'\-_\-\":1-_\. e "ﬁ o "\.. 3 i.." ___‘_,_,—o-'-'_rr_rr-_._.__'-___._..i-- __._.__.-- '__.____...----r'""'--.-r'_ o __-_1_,_.- a T ||"
B s et e - /
‘-:,_\-::""- - Bt - Tm “-:1'._ =l L 1". _-'1-'—"_".-_-.- ;i--"_‘ '-"F‘ _..,—-r""f.-_ T et - ""_'-rr
o -\.“"- - T Ty < . i‘i . s — R __.__;..--r e _'___..-r-‘ - _‘_.‘_,-- g '_.,i.--"' ' 4 'f ’||
_::‘: ..\__1"-._% - “-._‘:"‘-\._ e ;E-""r .} " — I - -‘_‘-___.#_ -—— e T R T i' " / i
1::“:*? - - H‘:M‘ e \ H\ . a —" B Ll = - e T -— - e — =T . ! .r ¢
T -,'.:'_.._\_‘"‘- "'--‘-‘_ Tt <. T L . e - ‘___‘_.._.-'""_ _--_____A.a--r - . --_.__1_,__.---""' F ! h "
T "*-"'-:“"H S T T & ':"'\ﬁ e - T - ' T - vt ;
e ""-.,\_\_"- i — e Ty T fr b v N - - —— - . " 'y L ‘..‘,.f
ST 2= S P ‘ Qf L
“‘"‘-- “"\-\.-""‘ - "‘-\-._ -n.._"" - ;' 1 ] ‘..J I'- .I' [ I i-' ] i. i _F__,..,-;‘ﬁ
e, = Tt w I h ] ¥ v i L - e -
ate T - e _— = .H? ar rrj . I [ '] . - ___,_-.-l-d' __...-"
oo e S ¥ ~ Tt ot ) i ! Py ______._-#-'"_'_"d..-.--a-r T T -
e el if b i L ltes I I
Sy e e ﬂ':‘.'i . :n' S ! "II.’ / -_-w-":.'::--’"‘_,_.-s-*" - =
S oL 117 e e
'-.{:._-nt‘:‘-n. . :|r \ b ':'_f 'jl"l' -~ “ ,' 'i . e .:_:-:. i o _ - 1_‘_..._-" i “ - J— -~
- \r", Y 1 '.Jlrf ¥ Lt e -::_'__ e R . AP et
- "-: . "|l'." I"i =T, "“‘_:-.-’:— e - o — -t
S\ s -
o~ .-—F"'""-- — - - - - _..,—r"""_-.-
’ %%}"’{Fx{f - -— - -:'::_ - ::: ::"F -— ” o : i T - - -~
S ey s T
'E-I.I-L.-"F - _arT - -
. l“"||,‘|_. _.-—-""' ___,_...-'—"



	Claims
	Front Page
	Specification
	Drawings

