(19) United States
12y Reissued Patent

(10) Patent Number:

USOORE48866E

US RE48,866 L

Armstrong et al. 45) Date of Reissued Patent: Dec. 28, 2021
(54) PROTECTIVE CASE FOR A COMPUTING 4,259,568 A 3/1981 Dynesen
DEVICE WITH ADJUSTARLE STAND 5,927,673 A * 7/1999 Kurokawa ............. F1e6M 11/10
24/462
(71) Applicant: Urban Armor Gear, LLLC, Laguna 6,772,879 Bl 82004 Domotor
7,281,698 B2  10/2007 Patterson, Jr.

Niguel, CA (US)

(72) Inventors: Steven Armstrong, Laguna Niguel, CA
(US); Jay Veltz, Laguna Niguel, CA
(US)

(73) Assignee: URBAN ARMOR GEAR, LLC,
Laguna Niguel, CA (US)

(21)  Appl. No.: 16/691,465

(22) Filed: Nov. 21, 2019
Related U.S. Patent Documents
Reissue of:
(64) Patent No.: 9,823,704
Issued: Nov. 21, 2017
Appl. No.: 15/226.,273
Filed: Aug. 2, 2016

U.S. Applications:
(60) Provisional application No. 62/205,532, filed on Aug.

14, 2015.
(51) Int. CL

GO6F 1/16 (2006.01)
(52) U.S. CL

CPC ... GO6F 1/1669 (2013.01); GO6F 1/1626

(2013.01); GO6F 2200/1633 (2013.01)

(58) Field of Classification Search

CPC . GO6F 1/1626; GO6F 1/1669; GOG6F
2200/1633

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

1/1927 Rose
2/1974 Andrew

1,613,556 A
D230,376 S

(Continued)

FOREIGN PATENT DOCUMENTS

CN 103616928 A 3/2014

OTHER PUBLICAITONS

“First Oflice Action Recerved for CN Application No. 201610671730.
3, dated May 13, 2019, 7 Pages”.

(Continued)

Primary Examiner — Terrence R Till

(74) Attorney, Agent, or Firm — K&L Gates LLP; Brian
J. Novak; Georgia N. Kefallinos

(57) ABSTRACT

A case for a computing device includes a rear support

surface that 1s operatively coupled to a perimetral edge that
securely engages with a perimetral edge of the computing
device. A support stand may be 1n communication with the
rear support surface, wherein the stand i1s operable to move
between one or more elevations. The rear support surface
and the perimetral edge may substantially or entirely shield
a rear surface of the computing device. The support stand
may include a stand mechamsm with support and pivot
portions, the support portion operable to communicate with
a corresponding mounting surface and the pivot portion
operable to pivot the support stand between a closed state
and one or more elevations.

17 Claims, 16 Drawing Sheets




US RE48,866 E

Page 2
(56) References Cited D803,221 S 11/2017 Guo
9,823,704 B2 11/2017 Armstrong et al.
U.S. PATENT DOCUMENTS D306,080 S 12/2017 Chen
D807,366 S 1/2018 Chen
7,299,580 B2* 11/2007 Wang .................. F16M 11/10 D307,569 5 1/2018  Chen
7.414,833 B2 82008 Kittayapong Dsilalz s 2/2018 McCurdy
7.735,644 B2 6/2010 Sirichai et al. D812,620 5 3/2018  Cheng
7.916,478 B2%  3/2011 TU erovvovvevrerern. F16M 11/10 D852,200 5 6/2019  Chan et al.
248/308 :)868,789 S 12/2019 Weng
D658,187 S 4/2012 Diebel 32?3’}8’;‘ g %838 Iﬂ!
D058, 188 5 Y2012 Dicbel 20030019996 Al* 12003 Shield
8,201,687 B2*  6/2012 Zeliff woovvvooor GOGF 1/1626 lelds oo Flﬁ;{}é}gi
206/320 |
. 2003/0034263 Al 2/2003 D’Hoste
?ggg’ggg Ez %8% ﬁinz‘te;lal' 2008/0302687 Al 12/2008 Sirichai et al.
852455843 Rl 8/2th2 Wu ‘ 2009/0159763 Al 6/2009 Kim
83312ﬂ991 R? 11/2072 Diebel et al 2009/0321609 Al1l* 12/2009 Wang .................... GO6F 1/1626
NETT ] | 248/685
32%2;‘2 § }%8% ﬁffm ct al 2011/0222238 Al 9/2011 Staats et al.
;)675:625 q 2/7013 Hashrook ef al. 2011/0285258 Al* 11/2011 Yuan ..o GOG6F 1/1626
D678,260 S 3/2013 Bau 312/223 .2
D679,279 S 4/2013 Yang et al. 2011/0290687 A1  12/2011 Han
D679.715 S 4/2013 Akana et al. 2011/0297566 Al* 12/2011 Gallagher ............ F16M 11/105
8,424,830 B2 4/2013 Yang et al. 206/320
D681,641 S 5/2013 Van Den Nieuwenhuizen et al. 2012/0075799 Al 3/2012 Pollex
D682.,836 S 5/2013 Akana et al. 2012/0211377 Al 8/2012 Sajd
D682.838 S 5/2013 Akana et al. 2012/0211613 Al 8/2012 Yang et al.
D683,141 S 5/2013 Symons 2012/0218699 Al* 8/2012 Leung ................... GO6F 1/1616
D687.438 S 8/2013 Lu 361/679.08
D690,305 S 0/2013 Wen 2012/0305413 Al 12/2012 Chung
D690,702 S 10/2013 Chung 2012/0308981 Al 12/2012 Libin et al.
D691,142 S 10/2013 Diebel 2013/0015088 Al 1/2013 Wu
D692.434 S 10/2013 Kim 2013/0020214 Al* 1/2013 Chiou ....cocovvevvnnen, GO6F 1/1626
D693,823 S 11/2013 Chen et al. 206/320
D695,296 S 12/2013 Hsu 2013/0020216 Al 1/2013 Chiou
D696,253 S 12/2013 Akana et al. 2013/0097907 Al1* 4/2013 Krohn .........cco.ee..n. A47G 1/143
D696,256 S 12/2013 Piedra et al. 40/761
696,669 S 12/2013 Akana et al. 2013/0140203 Al 6/2013 Chiang
38,640,864 B2 2/2014 Chen et al. 2013/0213838 Al 8/2013 Tsai et al.
3,644,893 B2 2/2014 Liang 2013/0214661 Al 8/2013 McBroom
8,657,112 B2 2/2014 Igarashi 2013/0241381 Al 9/2013 Hynecek et al.
D701,205 S 3/2014 Akana et al. 2013/0264459 Al  10/2013 McCosh et al.
D702,673 S 4/2014 Murchison 2014/0167431 Al1* 6/2014 Enkerlin ................ F16M 11/10
D704,689 S 5/2014 Chang 204/142
D704,693 S 5/2014 Kim 2017/0045920 Al  2/2017 Armstrong et al.
D706,270 S 6/2014 Akana et al.
D706,783 S 6/2014 Almodova
D707,229 S 6/2014 Almodova OTHER PUBLICATTONS
8,757,375 B2 6/2014 Huang _ _ _
D708.838 S 7/2014 Tee “Non-Final Ofhice Action dated Nov. 4, 2014 in U.S. Appl. No.
8,763,795 Bl 7/2014 Oten et al. 29/499,970”.
8,766,921 B2 7/2014  Ballagas et al. “Non-Final Office Action received for U.S. Appl. No. 15/226,273
8,773,353 B2 7/2014 Wei dated Aug. 18, 2017.”
3,783,458 B2 7/2014 " Gallagher et al. “Notice of Allowance dated Mar. 3, 2015 in U.S. Appl. No.
D710,859 S 8?20;4 M}f_cl:z:lhella let al. 29/499.970.
2:;3;:;;3 E%* gégj 80;pzret.j: “““““““ A45C 11/00 ‘(;thilcg ozfoﬁg(:ﬂfance received for U.S. Appl. No. 15/226,273 dated
ct. 10, *
8.922.995 B2% 12/2014 SU weooeooeoooooo Flﬁﬁ) ?/13/%8 “Second Oflice Action Recerved for CN Application No. 201610671730.
248/017 3, dated Jan. 13, 2020, 9 pages.”
D733.154 S 6/2015 Armstrong et al. “Notice of Allowance received for U.S. Appl. No. 29/676,267 dated
D737,276 S 8/2015 Armstrong et al. Apr. 9, 20207
D763,853 S /2016 Pearce et al. “Notice of Decision to Grant Recerved for Chinese application No.
9,506,281 Bl1* 11/2016 Zaloom ................. GO6F 1/1669 201930362187.3 dated Mar. 25, 20207,
D790,550 S 6/2017 Chen
9,671,830 B2* 6/2017 Chen ...........cooeen .. GO6F 1/166 * cited by examiner




U.S. Patent Dec. 28, 2021 Sheet 1 of 16 US RE48.,866 E

wt o~ .
N
=t
e
PO o
A 1‘5*.*.*."} S .r...ﬂ e : ! ‘:f"-:':.% % Al :{f :E:: S “ A 3
.:. % J;_::;}ﬂ;:;;' . _::::;;;;;:;;;_ i \Eﬁn "-."'u"-.:-.}"-“ et ff,ﬂ“};“;’:ﬁ:‘- _/‘ 4"'.-_-":_-" ﬁ. ¥rh
] 'd;e_ - P‘ }}};waffff}mﬁ% .*.;.;..'-.:-:-:-.h\_- S :-.{'*-:- T 2t

o > ﬁ?ﬁwmu R s >..5* e
: {,;(_’ e et e *»m ] m";&am—-:-w-« S ﬁxi—»:"ff ok 2

SR R D R S A "':“:,.‘::‘-n}"-'.'."»
-_ . " .-ff-"‘#:’f.a’ :3"-} e -"kﬁﬁﬁf}%}} e
1w
5 i SR e e e
%&f’ l:-::: -::::::::‘:_"u J.. ?‘3‘%}\\- - ::-"::":"“\. po e, ”-';c'f"' o « -l"'::r : ',‘:J:::':d'x ll!"i!: H'::f-.
: -r"ﬁ?:":*-‘:_-"f:: f‘f‘“% %‘h 2’*@.&,@,"""‘"‘"’? x"««"’.—«:ﬁ-"..f.ﬂﬁ D o
'ﬁ:;':":..*..ﬂ.. %}:?’t}. ........

S xﬁﬁ#ﬁﬁ".«ﬂf ,§ —»:_—E*:e:f' o '-*-“*g‘::‘:} SIS R
frfﬁ#ﬁ n"‘n"’n:n":"h -
ey o e -'.~‘.-:-:-:-'
ikl "'- ;';’:-"Pﬁ.a"',-’;" ‘F;:E-r"-"- >:>' '_ _'._'._',1'.1 _______ _,: "y

' : :;f_'\",s.} \ 'ﬂ{‘-‘c:. :-':3:5:5:'-:777'. o)
e ta “‘~"'3":"-="- ‘\. *-.*-.x"'-. -';:35' o o B 5
o ,- SRR -*-'- -----
-|- -t l.:..- _ o, R >

3 "'}'ﬁ%\% SR :‘:"'-""ff:-';':-;ﬁ'ff é"
\' }:ﬁ}m‘ﬂ"ﬁ:ﬁﬁﬁ#f

"F- :-:!‘:I'-ff . _,I"' n- 1II:.. "'_':_-_- ; -
}w e ..ﬁi{f" %gaa G R
""~":~‘.._=~._ R i &, ,..fg,f/,’/ S .,ﬁ- N R"&‘l"-« 3

S} o ..-a'..-"-"' .\:: = __:__.__:_ %% , 'h':::‘:a:m\‘:";"_" Do %3.#’?;’;’;’ . ::; L
"'a. e o o __.:.:__._
N

; SR
-}g -r. -.--- - -':,.- o .r:;j: o
)‘ .:.:-.m

o

"‘\"‘\.*-. "'\.":"" E—ﬂw;

. #"H tatatet "ﬂ" ..... e '.'"."'.'.'.:.'4":.:'7.1.;.;.- '
m‘{' ia T -%{:-ﬁ“::ﬁ’ _<'> { i : %‘:\:\x -
3;. <'='='=-= ¢_¢<-;-:j;3=,};,>

At

&,__,. %% .-*

=3 E‘E’iﬁ;} e -‘,;:'.-' fsﬁ.}‘}}%’ "x ﬁfﬁ;ﬁff _“

3 s SR
e AR {ﬁ )
%ﬁm wﬁfﬁ% “.'_" 2 NS

e *""1"

- s ""l:'-"'"l"'«.. e
g :":;:-::-'- 2% '*%y - )
s ‘-3“ “é.u. "Q':‘-;;i‘;’;;}h e ) o Proey
g ks ffffﬁ"{' % -r;.a*'" e *H’: o . ¢~ ST
L o }t«_‘qx RN L W IR
g s T i N EER N
E: S o s
) e ff 2 {q:"{-ﬁ_;;__ TR :E’*:‘t‘:?‘:ﬂfﬂt‘x"}:"ﬁ‘.-“?:-‘b&”f e . SRR
. '- :"'}'-,."-,."'-:."*-“-“- - 4"':&'; oy ,.""'F r#’r’f’f’r"’;’ﬁf".«“’f 7 fzf i IR
f"f’ R A R S e o e
SN %ﬁaﬁ e
P arar T, o aty :H::hﬂ"':"'; :"‘: ™ R "":.,,"‘i.,"h,,"'h,,‘..‘u"m T aty o A
SANSSY SRR ‘é::":":":": S fffx’f’ﬂ’ff e e SR e
__5\;; .:Ei;"-':' .-:3:"-::5,.“-,." "““““"‘“ﬂ:ﬁ;}“}}} DR St T
e "*-."-4.."-.. "-:.‘:1‘1'..:1:':":1:1'. v ?f’(‘ﬁ‘f"f? ..r"{:;f-'.-.-'. A —
N L :} e fxﬁﬂ;@if RS -1"-'1".' .?}1&&\‘5‘%‘&%\ xﬁ'&" e R
o ‘ﬁu. e 1"?.’?&»-:«*«*##‘5" S5 i s
T S .ﬂ:?:-"f-“-"‘ _@; .-.-:-E;:;‘:;‘:f:ﬂﬂ';ﬂ"’?ﬁ 3 ? .
N 3 S SENNRRES --_~—--:-:=~pce-'—-*—*f;f
." A - ff.:::nrf.: l":"i": - “‘ H l:' b,-_: a
e xw-xx“-"-:*&::i o _,.- 4-'551

} : - [ Y | Hq ‘::-Ii

.hlhl‘h | - - 1]

AT 4-:;

':":" } gﬂﬁ"é il
e

2 ‘-‘}...-}::-.-

FIG. 1

SRR
2 {% e, %r '5’}}\“}1%.4{{1#

s -35."1-"’::-. s x_,_‘, e
3 SN2 ffff e -

i 1" -":": {'}: . -,-,.-.. _;‘.:.E::"'- >> xxn,':,h_w,‘:h "-"-"- ,,,:;%Er ’ i_‘:{ ..:, ::.: :
3 S """'-"’:‘ T e S

PP PP o, WM

P e S S ey A APIAPIL
-:-:::-f-:f* % &% .‘:‘%Ei{_ \%\h e £a :-5?54:*?; NI
'::'-'1:5.:212 e L -':'"-c"-"" 5 _.:.,:}“-h RN “-“~‘4‘.~. ._.:-::::"::::‘--:-m.-w—-:r—;:..r, 2
o ';:;. e oA
e B2 e $ -s" “ W{F/ {::.\'u:-x-.. R s

e 2 < htees s AL

S %z : --:-.-.H-=~=~=~=- SRR BN e
A7 ST R Y
" s SN o
{f == + - "'="":'::5‘.:" P :':' %ffﬁr e "'.:".F r:ﬁ"-ﬁ“-ﬁ{'::"q“h

- ' A AL S S

/ i I _&sr?;’:’?W?fFfffff }* e :~:~:~:¢:¢:~*:~.‘~¢:"-*~* :

S ax%‘*‘tﬁﬁ-x -:-:;_:;:;:::::::.ﬁ;; YT

. A, {:=:=é‘="~" *‘35.,. Ay
TR N

f' } | % ""Iu:.:. AR, f{{{{m

s ffﬁfffff{"dff ;wr :

! .

.q:z. ! -.--_;h.;"!,.q‘h"-. \ 1&\ o

4 / <
= .
g



U.S. Patent

FIG. 4

FIG. 3

-~
0

-

~ 24

- 42

Dec. 28, 2021

111111

= _;*P?J-:Ff fﬁ"

xm .......... e
A fﬁfwszmﬁfﬁpﬁﬁ%ﬁ%ﬁﬁ%ﬁf s

III

Sheet 2 of 16 US RE48.866 E

...................... P e ORI s .‘:.":'.."':.‘l
.................................... ot "kl Y i T Sy Mg T i e e M e it
':":':":':':':':':':':':":"5':'dﬁ{{:{fﬁfﬁ’m’mﬂﬁf‘iﬁ ﬂfﬁfggﬁﬁfcﬂcm_u: ___,.r_‘,._,,._,,.;,.f:,.j};}:,;};;::_..;t:};.‘;.‘Z‘:;‘J}_;.;:-. "
B "%k \ R N A
> Nt P,

"n."n."n."n."n."n"n"n"n"n."n."-.
] f wt
~J
£~
> . o
3 )
=
R I — ey
: _if;‘f;’_-;’_’-f_x?’ fffrﬁ’ ................ s dffffﬁfﬁi{{{{{{j%ﬁﬁﬁﬁf f Eﬂ-’f::'=5==:==:=:=::== -==:;:5§.=:;=§j;?=?:?=§7~‘-=~ﬁa.x S )
H““m\m ..... W‘mﬁ%&%&‘@h ‘:}#Q}}-:ha%&}y&ﬁ{{{{{%uﬁ £¢§; | ™5
Hﬁ*ﬁ'\\\b_&wﬁ}h}h “‘\E\\\\:ﬁ%ﬂmﬁ;ﬁ;ﬁ, :‘;":‘:E-'E:E:E:E:E-:-:-:-:-:-:-:-:-Ei-:’-f«:g’:ﬁ?’:?:f{:ﬁﬁ}ﬁﬁf3’ 3
i S ::r;,:::au_,..;.i—h,“ ""‘*'”"‘""*“ﬂ‘*-‘*“ﬁ‘h‘"l‘ﬂ‘x
R \\\m N "%Q_. \W&k&&}m:mﬁ%ﬁ;& S
G .ﬁfﬁﬁﬁﬁﬁ%ﬁﬁ?ﬁ%ﬁﬁf """"""""" i oy
. ... ~
‘"mh R, ""%.;.;‘:;;.;;.;;.H;.H xxxxxxx :’:':'. ..........
- 1{{;{%‘/’!%’ ﬁf’#ff/fﬁffwfﬁwwﬁ s
"*”*W \\nﬁx&}}}}}}}}}_ . \Q\\\Q\\\\‘tﬁ.\. "..5&5&%&%%&23““%:%}}?’3%}5}3 s
; .rf{{ «\% Eﬁ"ﬁ" /ﬁ?ﬁ’ ,/ f’\i‘i iﬁ;{{{fﬂﬁﬁfﬁiﬁ\{@? P
- SRR e
= : .ffg{fﬁf‘f fféﬁﬁ:ﬁﬂf{{mﬁé—xﬂ;@mﬁﬁﬁﬁﬁ;ﬁﬁﬁﬁf __________ 5 :
SIS %}}}}}}}:ﬁ:ﬁbﬁ%ﬁ.,..,..,..,.... e ,f' e
2 ffﬁpﬂ;ﬁ%ﬁffffffﬁ@ﬁﬁfﬁﬁ S “~'~'~‘-"'*‘*‘*“'*.h.h: %*% N O
AT DI %‘m}ﬁh&mﬁ}ﬁg ﬁﬁﬂamﬂﬁrﬁ?ﬁﬁ@gﬁf ™~
% i .Wf%fwfﬂwwfﬁ” 27w S
3 NI "\\'\%\\hﬁ?ﬁﬁ?ﬁéﬂﬂh e a%fﬁ?ﬁﬁ}ﬁ%’%%ﬁg %
o '}?ﬁﬁ:’ff Jf’ /ggg,;:,, ,,;af.:ﬁﬁ::;:;;-'-'-’*’ _,-" e R 3&*‘5&3‘3‘%‘&‘1‘1&“@:{15‘; If’
"""" ~. “fiiifff:f.‘f.ff;‘-‘uﬂ:‘fuﬂ:.’*cﬁv ,,1.__‘_”, .r
ﬁffi{{{{{g{f,ﬁf{ﬁ%, e k@gﬁﬁjﬁﬁﬁjﬁjﬁﬁ ﬁ:@ﬁgﬁ:ﬂE:E:i:i%:E:i:i:;:::ﬁﬁﬁr:r:rﬁ%‘}}j%ﬁ“‘"""
R R > -.-.-.-.-;.-h’?..’?..’b..’:r.“*{*“"“"““ AR g;&{.ﬁﬁi "ff*': .
L
; H}‘:ﬁ\;ﬁ\t_\_ ---- SRR _; F N n..;*..::f' ‘.#:r.ﬂ.ﬂn &
xxm&mﬁ \E\ \\a -.-.-.-.-.-.&"5:35:;‘-‘-45*;3-“‘%::. :‘E-‘i-‘i‘-‘i‘-‘i-‘i‘-i-. = ,.!:qﬂ:g;g;;g{giﬂ_frfrf%,ﬁgﬁ;ggﬁ; *:z, =
fff#g’ffﬁ'ﬁffgfﬁ A ,F fwfﬁwﬂﬂﬁﬁﬁﬁﬁﬁwﬁ%’f 2 S
S A >> -m;'é‘.‘s.z.:.},.,.z_;“h\-@.-.......,...,.- ”””” e
S R T e RS N
; & %__W Wxﬁ" ..... -r:". : @\i{:‘iff#f#fffi{fiﬁ e it mma:;%ﬁ*ﬁﬁ}} 3
- "\\. ....... :H:.;':\.\ uﬁxﬂnﬁ&&}ﬁ:"::":‘:‘ﬁ‘“ \\{'. "":’-:’-:’-:’-:’-ﬁm ""E-'ﬂ:ﬁ::::::::{':{#" s #”‘ """ .
*,:f* S ,,jf,—' S '"3::&:-'-'-'-"-"-"-'-':::=:':::::::::::::::::::=:-:-:--=-ﬁ-u- SERER
:f:"’ f s b A A A S N }&&%%‘h\

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

oo . uuuuuuuuuuu e \:QQQH X :.:-" gt . Ly L ! F—;
‘M‘:‘}% ‘-‘-‘-‘L‘-‘-‘-‘-‘-‘n‘::‘n\-‘:‘n \\\ \‘-‘\- \:‘%EE':::E}}:‘;\ %n il':::::::gih}:‘:l'ﬂ N AN :::::u H{Mﬁfﬁfﬁ%gif‘é%?g{fff- o -':
,-?fﬁ/" <'< 3
:”5”:“:1{\ “'-.-.-..

f m_ = ﬁ ffffﬂ{d’ﬂ'{'ﬂ:ﬂ"ﬁ:’:‘:’:{{ .gf _fgg?;ﬁ.g"; H/;ff:ilﬂ;ﬂj 'a'u"a'a:_':.':.'-.'-i'::i::‘ﬁ}.‘_ o, ﬂ‘*‘*&kﬂmhq'@m%h
,”,”,',',',” Dl s Wil il oIV Q.ﬂzﬁﬂzﬂﬂtﬂ.:ﬁﬂﬁh ..................
S "& "1‘-.,._\_'\-:_\_\.__\__ \%&?&E&Eﬁ%‘ﬁ{ﬁﬁ; ::::*-';:;}_}_}foﬁéﬁfﬁfﬁﬂw.fﬁfﬁ

"-"-:l:-:n:n:n:n:n:n:n:u. _______ :u:n:u:n:n:-:u:n:n:n:n:n:n:n:n:n:n nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn :
ff"- Wm{fﬁ{d e ammwam%\

".'-.'- pppppppppppppppppp

'I' X iTiT e -t l!,rlt'rl! ll!,rl!‘.lt I!‘.-{‘.-!‘-!,‘r{‘. "'.h.‘h.ﬂ. “.-
\\\N\‘\\.“q‘:‘:‘:-:1.:‘::::::::‘::‘::‘:E::‘.::“{:*:‘E‘::t::::1:1ﬂ:H:H:H:H:::H:H:H:H:H:: HHHHHHHHHHHHHHHHHH fﬁﬁfﬁﬁﬂ%:.:.fé’lﬂ I

1111111 L A

SR

SN :\?‘ma.a}}mmwawm-::%az:@:,.:.:,.:,,:,.:...::'.: : s:zr.a*em:f,gwféfféwwf*

i Y Y
A ,‘k,‘:'-.“"-.“"-.“"-.“'-. NNy _*_.-*....,...HHH.-.-” FEEA, 35 ;-:-:; :; % :;‘,} } &

‘\W

N

1111111111111 .“-\.

<3~
3

™~
£



US RE48.866 E

Sheet 3 of 16

Dec. 28, 2021

U.S. Patent

5

G

5% N

-

R .
S o

g ol ol
e e
T

L

2

| e B R N e A g
] -u o 11#.11?”1?

22 Salna ey
/f?ﬁﬁ”yfﬁwﬂu : R ”.
RN

2

l'll".il
‘I"l‘id'l"l-f

Ll T e T T
i e e
a T R

ettty i .-.-_. e ool K
A I p st

l-'l'-IHIJ
LR

LI |

e
é

A

',

)

L N Ry
L T )|
b A .
v e

L
-

-

N,

L !
¥
1

N A
| A F.F.u..v/lr/tl/f
AR

) , ERENMNRERNRERNREFTYT S T EFZ1A1LETY il_
L s

. e ..\._..“\-.‘.\.\.l...._

L}
o

-

L, -

et
.-nH.-nH.-nH .nﬂ .nﬂ..nﬂ..n !

SRR

L ] un .F....F....

e o xnx.nnnu.”#"#”u“f w”
e T i ¥ ,
R s

A -




US RE48.866 E

0% v~ A

_...

: . : . AR » oty - : g
Pk N T L O LA g e o SRR, N R B sy R e A i O b e A G

B . LI .|._.__- L] | R ) LIl rF Py opn
__..—_l- L ) -...U..l.l.-_.l.._.rl.l.l..-.l_..l_ .-.I....-.r.'..--..r.__...l.ll.l.._._.--l.--..-.._.-__i.i.....-.l-_-.-.-..._.l-..‘_....-_...HI.!._.-...__h +1 Bd p d' B gl Fh piy ...h-[[.rr.u....- LA NRICAEN BB o r hl.-l LR Ry e N I N Ay e e L T AL L L LT ..-.-.li.l_..-..-.r.-...l.l-..l.-.!..l.-:...,......-..l..-.l.:-n.-_!_._l raaidg 4
._.-_- kel r B d et kmd bbbt s e b e bl m i PRl d m bl bt o Bl e Al mlis mr e Fhat o e dh. Sl e b bmdl o hom Wbl L . ard el L N R L AN LR R LR LN RRREE LR E RN RN RS SR R R R R LR BRI B L L " bt Lt
i .-n ' 4 . ' . ' - ] [ f.”.r.. PN e e
I W " et Ly r L)
N R IR ARSI
..._v. ._.__-_._.Ll... .._.....-. w'l - f-. ‘ﬁu_. . ._..._.... .-._..r-. 7 .__.-__..-._..n._-..-.._ S
- San N oy TR AR NGE LR e
o e ﬂ “p. A s Al el g
. [ 1 1 ; ) L] r 4 & +'n
» e . -..-.__.- B L R O L L LN B ey N T AN LN R b ey e =k ..J-‘..-.
I .._.__.n....l__... o Kt ot ..J...l.......-.u!ﬂ...i.._..-ﬂ......”..ll..f"__....li._.._....___.__.._._ ._....._. e el T
r . m-.:._ . v ' - - L i
e _ O .:.._vﬁ . X .
' ¥ Tl h ¥ LU L) X ....Jt * .._.-.l._.. 5, _...a.__.-..._.._.__.__. .__....h.__. - i o » + .-.-..._.... v, .._..n.._.-..__.-.__. au s .-.-_.-....1._.. : .-_'._r.
._.u. : .-.!.....a.._.H._q._.._-n l...lt'._.._.__.... .-..._.-.-......r.._.__. ......r.-. .-.1._...... .-.-.r.-.__.._.__.... .-.r.-.-..-.u“.....__.n....-. T T _n“....y Ly .1._.....____. UL ol T ._.”..;. e . R lt.-___.._.”“_.. .-.-..-.-..-.l“......_.n.._.-..._l__.ﬂ._. .-.l...fth._..._.””}.-.-_.-.....-__...............n.._.-..__lr...__. .__...
t! 2 iy i R __..n.._-_.-.v.r__._...-....1.__..__..._....-..-..-___.__._“.._.-.-_-_..1__.__. ....-..._.-..a £ e, . “. Py Y N g ek Y va
£ " f & LY - 3 #
] . r L -
i ) : - ; RO »
; | ¥ )
ky- " . *
\& . j M i : ; ;
H T4 L] L ]
3 [ -
y— : } : _ %
L ’ o 4 -
£ Y el “ K Ny .q"” _-“q”.'” o " H.__.." v ot o g S H LA 1“#.....' e -.._m
» o - i . - L) ' -. .r - L) o v T o - &, . - » L = L L | - T L | -
.1. 3 _.._..._..___ ._—u.._ LK) ............Hl..............#..... ”+._.._..... .”._“__. .._.._._._..._.._.. _.H-....___-_ M -___‘_.__.r_.” .,“._. L n_-“.__...._.___#..._.r.pul ¥ .__.__.__.___‘_.__.__H.,u._ LR " ﬁ._._ ___M. .__._._*__.._..._ﬂl.__..__.__.__.___‘_.__. LN __.___.._._”p.- “.._.__..___-r__.r_.”., "4 __.._H.ﬁ..._...__._...._rh. " ~
M .-_+___...__...f.._.._......__...__.._+.._.. At u ', ...4.:__.__.__4;.._.__.._.._..._..:_.—._.4 N L o i * e, [ ......:_.—..4,_"..1;
.—_i. .J.-.Ihl ] L A :.4:.![ .!lj Hﬂm—.:-‘ h“. i“-. -"H-. l”.i““' -.lh“ 1.” 7 f l.-“f- I”.hl i“ #I#s.-.i“ 2 ”i :.4:.!! .ﬁ“j” :- Ll . f’ rﬂ l.i“ .—_r.-.u.h“ 4. J.-.- X . L :r'b hl -.“ #-..:.-.- A
f h .-_..__.._ -.1...1 » ..”-.-... - ._!.._.__..q g h | .-_-_.. L .-..._.i [ L ...... -.._.-..-“-. ] a‘q '} -.;_ il ._-_._.._" ..-_._-_..-..__ t ' X .-...i L -
.ﬂ_.q. .___-... -.-H.-l.i.-..rl-..-.ﬁﬁh...“‘-f-r .-"!l ) .r- _-.. .4!.._..-_ k nu... y l.- L] ..—. .-_.-H.x ._“ -._..m.._.. -..l
0 Aﬁ“ N —-._....Hn“ t—...nl.“..-“_fv-.r......“ L. ._.4 Ly -“ el i ...Hn“ [ ﬂ_". 3 .“
.r k] WA 1) fM i i p w.-.. it N i
.1_. __.- ..._- L] .1....».- ..."-. 4 1. - .__..n_- ; h
o I AR O ¥ i N g . . 1
n - "
(v R N e -2 47 NIy i ¥
LA PP i gty fay gl SO u..m +r .... B F "|1 * " r
A : ! X ‘¢
4 . & El [ .
..._".. H «f ¥, .__._.-_ __“... ' i)
.-_ . _._...._.-.l.‘.. .._.-_ r | ] -_l ._- -l..
t “_._.-_. M .m a __m "l.l . -“ "_-”
3 n - L3 LN ] - il.r
4- L] 3 [ LI L |
Y ) 1 ] “""- o - ]
e ...””-.- ] .. .l. ._. -nr. ".l”. - “.._. s s md ac k1 ove ok okEc rL o =Mk ¥
..1.;_. i # ki bk cEe A cFIAa- FEh orTEd - > .'- o __....._.h . .._‘.“l...J.._.u_- y __.-.-{. _.l...l“.‘..-_l.r-\... . - ..u__ﬂ._.‘vl... ) " -_I__
P s o T T T 3 — ol - ST OPINAAACAIIINA NN NI RPN A
i o SEERTREA RS AREITR o ¥ 23 et N i N N 8 A o '
h n.____” ] -"._." - uuu ” a.H.._. ) —.-1 ..“.4“..H+._ .__._.u“..__“..q....”.”...”.__“.__“..ﬂq_.._..u_—.‘... ..u.quuM#.. .ﬁ“....“q_....p.n__.\.\“..ﬂ..urﬂ...-.-.ﬁ..._.“.-.” 3:____.,““.._“ 4H .l.f ._.___._.u“q“#”_:_.”._.h“.__”.._unﬂ.p sty L ._._.___. 4_-..””...”.-._.“ -..
U, - bt L L PR L ML CRC e e LSy ot LRI L Mo e e U e aor Y
. " R, e B N o P N R N B A N
“r.-f- L) e -».q.._.““..-_..-..__._.r.... ”.-......”..n-.v_..-“...-_....”...—.._h.. q...“.._.._._“.-.._..-..__. ”..-..-.-"-.-...vmn“. “..___...-.._.-...h._“ ...-._.a.—» ”....._. : o ". W .-.-.q“.._” N " .q.__.“.- "...._..nrv .\- '
S i s SRS 4 LNy ey T B A s e s AN AN AR AN
r A ) / !
. a h ' .ow &+ b y
“.- 'S . - .-.“. \ .."
' ]
) ad Ty " - Y _....r o !
: L e i . LR R RO e A e
r -_.._.-...H .q._.__..___"...-.._t...__._...-__..-..._....-t.q.q__.“.f NN N P, i ) e oF ...4“”.._.-.-_..1.1_..__.#.-.-_.....1.__.....__._ -.-..._.r._.._.__..-.__.. x e
F L -.-a..ﬁ.—.:..__.....ﬁ 4 F . " .z N I T W R s A .
1 ERwrmd b b kb ki ok or o & o T r L] - nded Py dgFirdb ok red b kB & L |
N R e ol * ¥ o Fl IS -_-._1.._.-..4._..._.__..._-..-..-._1
Word &y - N A P 1 » N r + r [N ')
___11 .._“.-.- .r‘.-.-_....... L] ._.._-.-. i J._.“.-_-.l . ' qn L '% y txl
- [ rd sy rnd e LIS
4 ey e ="y P 1 L] r [
1. Py .-...__-. L K] ll.ll._-.-i.__i.-. -l..-..-.._.._ '.-.I.
sy RN T e T ST e
v R AR A Y AT LML RNl n . a LN LA AR T e LN
-h-..._-.rq...h..._.q...q._. w“ T CIE N N A0 N W 4 T T e M_...r .
N 3 e LI | el -
BR-F &R .
3 U "4 a
- L " -
- -
L] ] L v 6 e T M e | i il LA o
. R A ] s - e R ¥. R e PR N e S e ey A e e W T e S g
. ..1.1 b.1w...u_ . o __.-..... -._... .l.-_.r.."n.__. ._r..._- b.n! .L. L} r.1m + o i...i:.”.-‘_h“la.i.-. LRI L i:.lj.__ LR L A N T/ A &k “ ll.ll....—.- oyt &+ i:.-. T l...l T rd wk LR 1.;. l}._-l...._.. ‘.hl“.I“ :.IJ d

._”“.__.-T“._. “._..-.-u.n.. -._.“....”.-.._..“..-.“ “..- '.__.._.-....H-_“

T

-..ul ...._.-... _-___...._.H
‘..n_"..m*m

L e A )
.i.-_-..i..q... ..n-.-

-l-..-_..“
A PR . ) Lo s L -.-_.._m..!i.-d.-_....l.._.-.-.
- H.H -.-“”w“ “_. ;-—1.._..%“._._“:.{..._.-., u___.__ ._.q—...ru..___-“ .

h_...._#:a_n;

Tt ._“...,#.-TH.__. Ty T L Tt Lt T T T T i T e N ...4,.«”...... AN
o NZANVANAN %ﬁx@ﬁ&%ﬁ% N
» ' ¥ L
L e

L] ...J x . E [] ko Fry
- ...._..r"_-”.__..q_.* ) -““ﬁ....” ¥ .__n__..._.._"“.._ ) _.#

-
L]
F

Ay N " . . L Ty L Y
. " Frr ey _...._- L : Rl -.__m______....r ¥ ) __.._..._..-.__.1.__...._..
L ) - L L2 i '] L Ly L ) - dr
r e T -..,._.q.._f._.h..__ LR A ay AN o« Ty N T e e . e AR, RGN .__..__.u____ 4;..__4._....--._144...‘._.
- L T e I &+ dr AL e T R Y o dr oy L .l__..-_.-.-.........-.._ .__-_.l__.fl_...- LI T L o dr Bk oy 1 1 a1 [ - &+ dr o dr Bk oy ....._l._..-____ dr e oty
4. ey B R .__-1._..-___.._.-.....-._..__ &+ 4+ F LRI .-.._...-._...__....n.-.r P BN SO RO O e ol Y L l.__-.._..._____._.-..-..__.__... + # r CRUE S T A r P 1 ¥ l.__._.._..______-_ LR .-..-.l._...._....n.-..-.__. E ]
4 .._-..r_..._..-..._..v._q__.._._n ..n.-..r_.._n B ko ypddrdrp o ey FF o hd - Ll T i U ] .._-..1__.._..-..._.1&__“.. i r e b yddrdor L T L it N | t - iy h b ko ddrd o ey F Ry Lk bk Fd b
LI ] & & FF&FrE rkd B Fyr h+ g Fri A F A FFr RS oS x| PR &y kA g g A rEd B Fyr g+ 4 F Ly AR A PR F o R r - - r l-___.l.-.l.i.n.__.n.l.ra-__..ﬂ-.lI.-.__.l.-.l.l._qa. 4+ &k A FEyg
- LECE L N ...#-n-_.-..-._...n...-_ de oy ok &4 W or-h F& o d ] L | I ...ﬂ-nl.-..-.__..n...-.-..r._. Wy B Sy FFay LR * 1 1k - § L N &l Wy gy FFerr LN L
. Caa ) .-.I_.-.__..._.f__-.l.-.._...__...-.-_-.___.. - e L) .-..-..-.4..»:{.-....1.......-..11__. - |.u._.-nal » [ FEY S A LT X h I L AR
- 3 Ll J-.lllt._. L ' Jb.._..__.-rb..- .hh". -.I.-glf-‘l. L}
n. -.J_- -.-.l .rI._..I.u. ._".n.-.}-.-_l... .-l.r‘.l__....._.ﬂ-.l.- ._-. - [ ] -, L] T Tara . ol "l ..-.I.._-q-. -ll-- _..Lrl‘1. ._--_l.-__.-. k| AN X e L W A !-....._. 11
' 1 ol 1 ; LI LR R i b BN o R A e BN E o g, E R . LU e | . LS R ] e =i w
au .-r.-.__..._.n._.........-_..r T T “_. __ LRI L -._-._I.U.r.-.-_ e b Pt S L -1.-__..-__._.-__....”'.-..-.‘-.:|ﬁrl__.- ..._.r__... . .”.-..'..-._ - 1.-_..-_”. L - . * ! n___-_... ...J-.-...__... g J_r..__...—_..._.._ -ﬂ. -H___...l-_.l_.-. ap -
. .'”.-.Mf -, ..._.-ll...__..lln..l.__.ln.l__.llt-.__.lln..n.__.llul.__||..___.ll..._r._....t-.._..1lrlillll ....._. . Lo GRS T R "y LRI L RO § %
. - ! - ! ’ - . . " . - . - - - . - IR -a
- ‘1.Irl.l.l..l|r.. g s mmopiEn .rI.l.llI.uq-. I-I ln-h.... l_-..-. i.r.ll“_-nll L L - N 'm } i T ... i-.-.- L - -
e L el S5 .-....Pq..-“. nurqu.“.rulun-r..-r.r.-h.-.rr R B i i .n.“u .-...._“.-. o D mmdam A w . kA mELL g et Ferat s LA AR S A L T
a - - R T L " - ' . - . . . a .
LI Y L B 4T [
4 .
. .
' |
......,“- 'l
. .
R ..“..._
- .-.”.1 r ...__.-
.
...r__.._ -_-1_. r
L] 1

i

Dec. 28, 2021

49 'Ol V9 "HI-

U.S. Patent



U.S. Patent

&
L3

i e B

Loy

Dec. 28, 2021

*.
™ RN
{F“i‘ ~id
et
T
i
._:;;:Lﬂ
:,::'::E LN
N
“
‘.;.:-..5"1
.,._w-' 1
h.
o
5
[ T, .
U )
+‘:-..'-:h H‘.-*‘HH
. e

SaN A

e

8

\\\\“ﬁﬁ‘\“\\%\ﬁi‘“\
SRR

\ ‘-t.::-::.t_‘-. N .."::?'
N "“%%?@
e :;x\
%, Y
SR \\\

-------

R

"""""

Sheet 5 of 16

R % Y WL.':\-.,. R A A A " _"
W‘a‘:‘:‘ﬁ‘?ﬁm\.\“:ﬁ‘ﬂ SRR

N
e _H:;:‘. "\::‘:Q:‘%\\\

N S

SR

wm e .
R ey
SRR
e . . .
- . . - .

IL.‘
N l. - ] ‘-I R L | ]

\\ H .:“;:.‘:.‘H.“" NEINRRE

R SR RS
."\, ._:-:_.._‘. l‘- . ."'-.‘ + N, §
‘-Eﬁ\ N TR A

l*\ !.... e .:\‘: '-..l"-...,"-.:.""‘:- ::':,::.l:.'lé:.. : ..: |

1Y ... N

."'u"'.:‘\\\\ B A,

Ll

: 'u..:"n:-::“‘-...ﬁ-‘ . _::.- i ‘. \
RS
3

It
RN

rrrrrrrr

AR

i \'H. Rn_-,,

US RE48.866 E

. o
s ]
} *w-i ‘:‘."ﬁ.
k. - or o= - -1 . ) h.
" - »

SRR

-

gl ".f_
¥
W
f_j:"."'..#‘-

-
L ‘,'F.
"

s
=
i
X '::\:

SRR

q'.l

R :
R
l\}\\;‘q\&%{:\\\‘ﬂ; : . '-:h sk X
N B R R

rrrrrrrrrr i



US RE48.866 E

Sheet 6 of 16

Dec. 28, 2021

U.S. Patent

] - ..1
.-
- “_..__._.
' ]
3 H
| 3
H. .
. i %.r
5 .”-I..-. F 4
N 1 FI
F
... ._. 1
[
% 3L
P Yoy
P
= 4
L
i
" i-
iy __.h
1 H
’ L
M ..“.___”__ i o9
¥ | - P
.-.r .__- ...__
¢ ._-.-“l. - ....-._ »
e A, "
LAk " % Y
I -......,_-.....__l\_.-n_“.. Ty w ]

1
o

]

W o, L
.If..”“....._..._. . ..-.-....._....__._F .._._. -
! XA

.-..n‘ ..n._ -_...”_.“H
"
...-_._....._....___.H .1_..

-y

01 "5l 5



US RE48.866 E

41

a4

ok i
I R 2
L

4

RN
R R R I ..._.-_.-..-.l i

= s.r r.r moa

Sheet 7 of 16

FIG. 11

428

Dec. 28, 2021

U.S. Patent

e .p.“f-.” .J.r..
%ﬂ.ﬂ%ﬁﬁﬁ%ﬂf

. i e

.-_-_1"-.."..,_“..___.-”..... T .
b s
) %nuuuu- “.n "I“__._”_q.“.q“___

Ll
bk ok ok dd R

L]
- - =
== -
r
Tror
" r L] -
= = r 1 &R & & d & [ ]
[ ] a B b b F d
==
- [
=== . - a
- = -

B R N

- .
-..- Ill.”l.“l“ “Hll
L] L

LK L LN N K
'.i.l.iiii.l.ll

L
f.f. '-_litaﬂi“t"-l-lv
LA RN A
- -iti._- .-.'.-_-._

L} "
¥ -
.l_n#

: ..xw

- ‘ - --- ] L] LI B Y ]
MR T ’ | . e e -
R T Ty TR T B ..-...-..‘. F 1.&..-””-1- . e g ! ! - . . L . L R - . . a7
e o .‘k..._.._._.‘.:. - T . I N T R R T .. . . L ’
iy ;) .-..“.:___nn l-__.-...:.___.._. iy By ' . R N N N oo e e R e : TR Rt i T A
...u...__u.___.__-..l....._.._ n A e S e ST e T e e T e e .. e el . N
T unun“n“_—“u“n“unﬂ.mn.n : ".n.q. ...__.._“.____“..“l“ " - L e R e
R W I e A ICE RN

R

] '

' 1

. . . . CERCERE I LI
L] J.-_I[‘:. o - P F 3 - = a . - e e g o= - (I ... st * ..........-... e . T -.... Lt ' ST ot
e 3 i o, r i u k. L B L L e e N | LR I I
LY o o F i ] i i - y J - . R .. : I N I R |
A E NN i i ] T -r oo " T I T T TR R R N R R R L TR T T T T T R R T B BT
. LN Y o o o . . R - . . ' Gt e R . ' . ' . ' T T R
. - 1 g . 3 . | P e o= 1 omow . EI R L L L T T R R R I T T
u.__..._.._.u___. - R I I e N L
. L ) L ™ L ' . e e, f P, . [ . ' 1 = ' ' r r P T T
+ v - F - - - COERNC T I T L T N R R B P TR T _ - -

~ 5
<t <t

438



&

-~

[ ]
il - L7 ety
LA .._-_.._.l._.....-.i.-.l._ L ._..__l.-.l.-.l.i...-...l Lrm .-.i.i.- e
T mb ek g s am g kd bk ko k
ra md g rdrmrya i h rmsaa Yy )
LI A N NI N R N NN L
.-__.__.-_.-_i.rrll.....-.-.r- LG B N I )
L I R R I N e R NN N U
s LU A e TN L I e S RN
._..__-_.._.-_.-.-_.r.-..-.._. L ST P LN LY
[ .-.._....J_-..--..-_.-..-....l._.........._-_._-.__-.... ...-.-..-......1.__.. ....r.._...._ -..-. & rryh
]
Ot M SR
q*.;u_...t-.qq-a-..—.rmnqa-**
T b dr g o ph FEFLlar gy -n._-.
L LA ] .n...—.._....__...__q
L

P A A ey
e R e e b

1

US RE48.866 E

& FrrFYhN - Faxdl s gk
L LN L N
Nk e de kLR A d A A d B e A e kT
irdp p vy m iy -.._1.-...-..._.1..___-.__.__.# Vo .._‘i.n.-_.w-t___.__.lu_.
1.-.1.#}[...............-.1}.-.-1.1
XV R N e gy
Ta ..n._-.._ N q................u.....;..¢.......t|......ﬂu... Ny

I N ML P M R AL Mt LA
L] ..-.._. ..-.....‘.-_....-....1.1_-...._-.“} -.-n-_l.-_l._....-—.-_.l.__..-.._..-..- -n.-. .r.!l. L4
LU O B e A Ny AL A
LI T T N T "
b T e T o N
v+L_l.-i..-........—...ql.b.i._-rﬁrn.—_b:.l.-.-.l.# 4 A
ek FE N R R LI

rev - aappgadl rasmq w4 Fioaa
rhaapA R ERlo i re g rkl e A AN -y
._.J.w._.....-......_.4.._.___.4......1._.1....1..1..1...___4...._...1... " ...-4-...-_..44__.4-_....._... it e
.1....l.-_.r.-..r__.f......l....-..r-_._.l..._..._l..i.-..r.__.r.,. LAl L ]

iy P [ U_.._.._...n.-.._.-.-.-.-..-r..t 3
TT Ay -
Ty .._.-....-...-.__..._._.....-..-.i-_l....
Fi *d oy i dr B 0
(MO

e . ||_||-.._.1.1.1..—..
a e m g g ' A
& L F s

_.._.._ ._... i il || 1.......!............. . .-_I " ] ...” .-___..__.._-.._._..._. , i.-. ..." .-_.-___..___ -1
R T T e R R g AL iy Lt N oy

___....”-_ ..._...4....___.....1.1__...__..._..._..:._“. T P l._i...“_..“.-_ﬁ...ﬂ..... LA )f“_-.___.__._-__._‘.__.-_. Ly L I I o TPl i
N N el e M el w0 et T T T T
a4 ...»-.—.q.q.__.._. ._....rv-‘..__. ..".:_.....t.- Ty ...._-_..__.4.___4 n_-...._;t.-._.nn.__.___‘_.....-.-__..-...q - t.-._..w._._.........v-..__.qq
.._a.__._.__.r m.._.__..w.q..._-.__...q_..-f L .q!.._...__._ __.._—-_... _-4.-_....._ Ja-“\..‘.qi...-q . l_-‘_.._ﬁ_..._..._-.__ 4.“.__.-,_8_..._. A - -_-_._.h.q.._‘_...ﬂ deelen
P L S A e "} W P L L, A L o A

PN N I I I i L L i S ey Al w SRS, e
wrow bk b LA veow

LI L L g - i F ok

gl L]
D SR
LI LTI
Fir e w 1._.4-.l.-..-_.-..-.__.l..-..—_

by ddbrr p gy B LI AW E R RN L e ] .-
-....-1.-.-.__......_..-_..1.__ -__-.J.._.-.nql._.l._..a.._..n.a.-..ﬂ.al.-.-.l_- .-.-._..____...__.“..HJI_-_.-..-.-...-_..._.._..__._..._.._. .-.....Jl. !.‘.-_.-l_...__.....__.n:.ﬂ.-_.-nir l.-.-.-..__ LR B . . 1.- l.... et ey .._-._.._._n...ﬂ.-_-nnn_....'.i.__n1 LI
k) ..-__.__.. 3 JJ.H-....!....!}.T.... Ty l_-_l..:.-_l?h__.. r ___JAJ”_l ....i.-.l.r T ..-.....i.-.l.-_-_ . . . 1 1 i .-_l...l.ll.-. 5 _n.._.f.- . L] ...-.....-_.-..._-_111 -.. '
.._.h.__._q“a.... ettty T e T A L O N O AN O A
FE ....r-n-..r‘.-.u.._.-_..l . .._..-..n -..-.-..r..q....-...._.n.._ ...-._n-_. PLAF AL ] . &I.r'.- of a4 ke "
“¢._..__..-..-....Fn....-..._.q._r..._fnvr-.__.-m__..__.u-.__....__...._”h LN -ﬂ__..-
IR A R N AN .

LI N T e R O T O I I e N ]
n.......n..._ ‘-.t....._..._._.._-_-_wl._...._-.-_-w_-_..__.... LI L
.__._.._.._-.Jl..-_ii.l....._. .Jl.[l..-_._.._..__._jl.-_‘.._....._.._ L . |
-...._.-..-._l.__.._q__._n._.-..nal._.._...-a_t-_-...q_...__.ﬁ.. .n-.__.... i e L ] .a-.._.-_-..__.l'....nﬂ.
ta_-.r#__...-.._ LA AL ...._-____l.q

-
.-...._.u. L] .__.___...__.__.__“J._.n
L L S | & 4o
5 B FF Oy LI J .-.......__. & F 8 LU B ]
O ‘a.....-._.‘”.na.“_..- .-.q......n....““;ﬁa_‘-t“.‘n..mﬂ.-ﬂ..—“““.h- ’ ._F._.H._.._.... .

by = DR ) e
-
1{1*.__...._. l_-..-. ii_ .w-.-.i.__. 1._.._.._.._-_ .-_.-. i.- .-..w i.-._-.___ ,

S
W) i
—“..r +rx n.n.:.__f"m

] LR ] 4 + F kg [ ] .!k_ * 4 » rad
w e f-._ » ._.q.__.‘““._. A, N T Al
BN Y 1} \ Y L L o » .
[l XN .f.__....._.._.__.___._....._._.:_...._....-..\..”“___ .._.f«.'-r e Ny .__x... ax L ._...-u..__.q___....q_- _q.___.....u"n.au...q_.q..a._._.*u.h-_ .__....__....__4“.._.“.“-..._.”......._.__...._.. .
S e e - e e

L L L - b+ Fy L] L N
O IO R Y .__.r___.:.J:..__._. W

e ok B R e A kA B A e b d ey R

A I M I R N N A N L R N S R A T R
LU R Y ...s_.-.ll-.-_.-_i..__lf._......._l ‘_“.-.l.-_.-..-_.-_._..__.ir.__._.-_-“__..-.l..-..-.....-..-_.-___...__.-_.r..._..-_ - i & .-_.-.._..-_...k._..-_-.J___.-..-.-..-.-.....-_._..__.#._.....__-_ -.”._.._. i...?l
- L__._......_....-.._..___.___#.._....-ﬂ._.._.__..._...._ e T N __..-___..._...__”.__ e e T T L T e

B b & dr X o ok R g R K PRl N N N e Ml e ko i Bk e e g EREE e e e

.-“....“._._.- 0l ..n.__"._._”___H-.- .....__.”_._.._ .-...-"“\.".u. o ._....—)A“N.".q“._l LN .__..._....i”.._.____-..._..........”._._._.._”-“...“.._t L w_._.___q..“.___H...".. Lt
SO “4..».. e Je it -_._”-“ﬂ hE _-“.“ R A 30 n“.u.__.u.“.__”‘..._.‘,_,-ﬂ- aTe ety e

1

" LA T A “luu...,-.._. A B . ___..._4._.._

:.._..-H._,.._..___.“..,,: .._.__.-_.__-._....nu_...“..:_..-..n.. ‘s._mu.:._
D SN I e AL woh by wh A ki b b

¥ ”H ey T, .w_.,,...-...__.,.ﬂ:_..__q..t..._ﬂﬂ.......— o

PO
S N e e 1“.11 T e L

L LR AU L LN

[h
.......w..... R N A N MRy -"n._ " I-...w
" ¥ l-_

P

-
*a
¥
I
>
u
-:‘
]
-.:.r
o,
L]
-ﬁ
[
[ ]
L )
"
L]

" L
ol o
S _.”___.___.-._-t_-_.__.__r LN N

i [
L L T -"-“.-._.

o J;H“i...t_._t..t....-...ﬂ““.._i P M A e ’
woae A e S o ; . .
..f... o e, ﬁhﬂ?ﬂf T * A

g X x4

b ¥ '

L * 44 4 & ¥ 4w L] L] J.__J.r.-. ...._.....- 1 L

SN B N AR A IR SR
.n.-“L.__..._ iy A N o .

J.;:' T
LY

s
L B
L “.

[ L O T O RN o &y
._-_vﬁ - b vk ___.._.___.....r... A Y Sy .n.r._....:...-._..t”..”.
[ L | 4 4 [ (] -
e bl R L “.4”-“.-...-_,._.._.._._n......-“._-ua.”.q___._r_. . .___“._.“rr._.a._ Y .__.J-H.vHJ_.._.ﬂ. ._-H-___..__”__ LA .__HJ“.__.H-. -
- a = s - e e -
e ° EN R X M R A e e TR e i R

AT A -
P R T A
.‘l.a..._-_.-.l...l.ii._. P l.!l.q._.-.JI.l
e T e Tt
., t___-.-......._._i.__.q___._..q._..__.__ iy PN i AL I
.
)

N4 ¢
L] t-...

L L L L] [ ] LA

[ h-.._- .1.1... Add B .-.._...___-..._..-.n_...- [ ] l....iﬂ__.._..-.._.-..._- r u.__.--ﬂ_.._.......__-... L i..._.._.... '

L] &tk 4y r o kB EFP Ry i bk d ....._..._.......1....1...-._- -_u!.._nq_ : i
AR AR R .“,_.,;..h..n...n.. b A

L |
" r
k. L IR I b Ay s s mrn
A 2 1 .
Hr..h. WY r.,.._r_._q...ﬂq.—pt.__rit#...r|....1 - —

o
s
SN

Sheet 8 of 16
2

13

[
»
-
[
-
w
L
-,
»
L]
»
-
o
L3
LY
L]
L
-
"
T
-
-

[ L'x »
.-.i._.-r. .a...._ . LR l-..-. LR -..-_ -.....-.-.-..-...-.r.._ ....-.-.-..-....--...--.1._.._. ....-.l
LA BCNEIE I LI B I UL N L I NI R
.r'...tw.__._"._._r..#_.r...-.._.-_.__.....__.rq L t_..._..iw.w. et
!.__....-.._._....-__-.-l..-_._.._.__. l..-.li....._.._...lﬁl.-
e L OO L N ] &
Rt I L LA L i A Bk & ¥ o 7 i

[
a Ty g R T N N
- .__L._—a..».__.__.___-..._.. f:t._. .........__.....,n.__.__...__ wtity
LX)
Ea ...._.- #!Hﬁ.”hk..n;-.._nrbaﬁ._.“..-.....ﬂ-.

ik

h.!...-.!”n .-i... » 2 .1.;..—.[..4_-4... R
y’ ..J.._. ., .._“u.-ulv._..qh.....q_-_._ .-#.—Hv..”.-._..-.u..- 1! f;. '
N L

L] .
J___“#".___“..“.__._.um.._._. .._H-".___L__.ﬂ.____ﬂhu n
- -
L R L L T N L

‘.-_...__._..___.._.
Lt K
L ) LU
o ...”H.Hu“..u"u.._”” w
[ LN

L L
-__.r + ..._.._.___.__....4_.:._._.4 td o

FIG

L

»

'

»

x

-

+

&

»

»

1y

-

1:1

'y

ek

-

"

"

r [ ]

»

'y

»

T

»

&
-|l".l-lI
-y
'-..: .

a

o~

-

»

)

s

2
l'ﬂ
Ll r [ ]

ol

LI ] |

ok M PR okl NS LA AL

\AHL[.-.-......-..' d ke kb .-.-.-.v_.'..‘.-...._.._.

nd i e P b J g
LK N LN il P o aa

LR L L IO I U IO

A T e R e o e
N I L T T L g P I I L o AT
" ._.-.._..__._.rt-.-.-_.__nu_..m._.__._._ * e B P N

L LI i LI ]
] .I__..I._..T__ ._.._-..J.J ' LI X I.__.._..¢._......-_l. & -.-..‘ l._..a.._....

LR L AL U

AR

L B | .jl.-.i.‘h...i._.n

LI ML RN
L] i.-. .-_l 4‘!.1...‘.4......-.1#1[ m
...-.l.-..-.l.a.l_-.l_.‘._ﬂ-.n.._ Jl.!...l.ll.l..ii.....ﬂ;. y
.-i.il..._ l..i\-q.ﬂ._ l...t).‘l.i}.il 1.4.-.-_.”.‘“” Mt
F + [
[ ] -..-. .-_l.......l._-#i._w.: -"-. l.__.L..-..._.iui”J..- ..-..1 LR 3

nEEF - KE-

._.....1.“.__“4“ “._“.“_._‘.......-... \.-\”-.-......-1._.._....1. Aty
1 L ..

AR AL R U AR e vy

LI ¢
b L [ ] [ LML B ] -
o l.-_l
M
" .l._.._q__..n - ’ -

L |

B L+ LI
4 -.-...-.__.__.._..__._..._-. 4 d ey

EREAE N e

£ ]
L JI.J“
LA ]
“”““.f..-..._.._ q.___-.””...c Wttty

hJ AR A 1-. nl.l.q.-.-“.‘;..-n..!.-.-. .1.-.-. o

Dec. 28, 2021

I HE N LENNSE)
N L Sl
S T A

R e
J.i.ti.ll...!._.-_

r - . ,.._.-...-_.-..
L L]
Ay

“a
.

L A e N B
b Fo
n.-_n_!.q.-.._.-.1 .-..1..-q_..

u" .........'.._f.._. N T
B v
l._....-..._-__.—_.llu_l .__.lq.-_ Bd & ek rrer

£3.4

U.S. Patent



. . ) L i
N “_-v.r. .._-_ wlﬂ"-i”,-_ﬁ.._”#_- ) -.... Ly .._-_.._u-_
N B e
e - x 1 -.-.

as ...‘-
-.14 ._.-_-.l_.r.r-_.-....-_ L -.. ' _A-

A ok

-
L]
2
"
Y
v
L}
~'F
My
Wt
o

US RE48,866 L

1
*FE g a I . .
kb ry [ ) [ T
P I o e N N ol 1%._
....__-._....r‘.-...._..n ru_-ni“-.....__. 1 a2
. BF ATy L% S r
“ 4 T ERF oy .nl + B .r
aa - b FFE r I
.__._.. - E -_r-. Ay .-..-. r
F ik b X Ty . g -
L T * I ]
EEE b i M '
LI ”-__”-H._.H........_._-.a”. a . .F-_v Ly -_..”r”h”...ﬁ...ﬂ...“...”v“....f “ ‘s
F e L iy -q..._..-_-.nn-_.. AT R i
-..1- P N B . o ] F o o e [ n
O S A r - o Ma_.. A N t g 4,
Fd " g akFF | - J-n-. P ke B i axg ik -.m - i
&% Ayl FEFT - I LA L O A AL - . b
..-_._x . .__._...__....__...u_..__....n...-r-.r._...,..__ . u-..f.w-..-ta.&._._...._._.._" ..-..rr-.-._.....__..__._n..n..:......n F ; x _:.
b st bFaqgqEFEFEa ; aF LIE I ) kB kg X E i r
.__”-..q T .“.T“.T.__.l.__..-“_...HJ”-.t-_H._.‘.. . ”v““-.f-.”-.”-_.ﬂn.._-..._..- *J#l#”r”h”#-qiﬂiﬁﬁ#“un v ¥ N ¥
...“._... .- ...-v._...q._.H-H.-H........-r o ; ..uﬂ-r- t._.ﬁ...“...“ o .rru.-._....u.q“.._-f.. e 4 ¥
R R A N AN ' -._.....-..n_....._.r.-.....q.-.-__...._..._.un [} F
-.‘. .‘.__. x .._-.._..._.._..-.-.-..-u_......-. 3 ._.. .”.n-..._.-t._.__..!!.-._- ._“_- .a"._.!r-_.!._......__..qn.-_-__.r... un.-. _.”_. § M ﬁ-.
» 1 FET oy d . Wk kd bray 3oy [ m b
.-..q-.. 4 ._H.. -..._!._..._.._..ql....-u_... -..-. ..n—.._.-t._.p.l!.-..- ._"_.._.-.._. ¥ Jag __....._ F .._. % m q. '
i N L, ) r r DN o N |3
[ N ] r o
.-...””. - .T.._.._.!l“..-H“H--. . ”-.”-_.r-_.r-..”!”.-.“ ._"“ﬂ..-.r-..-..r.....-.! 1 .u. ¢ .ﬁm “ "
Lk '
L | L ILELIE T WL L] T
e, ..-.‘.-“u.\. .ﬂ._..___ N Pyt ._“_."-..vru.-m.._.n.qn...-.... O R T hﬁh&
i FF 5
e L : e ) it ._.-...q!__._-._“_.__“. o .
_-.-..-..-. . " u.-.....!n_-......-..ﬁ. oI PR N .1. .
x v ' - AL A e LIl A e SN2
u..n-.-_ﬁu.l..a.#-. -_-_._..-.ﬂ.-.... .-..ﬁ. ok gy LN “ [
r -.__J___. oy L M N 4 an .-r_.-....-r-.r._.._..!!.... Ay \w
L LU N L FF LI N
..._"-.._- .w““-..-. t-h-..w““i“_-...-””w_-. S -...q!.._-._“_-._.-. L F,
.
: LI L ]
RO RN :
AR, w- B,
ra L} p L]
e, | -_-.“n L |
L |
' il.l.l%.

, 'r,

L]
...__.r._..-_.-_-_-_-..__-.!-.
.._... o w f.vr...... il
.-._._—.___..__..._..nl-_a.“ “_.-_..-.r.._.-“.H.rh...”
LS Nk
L nl._q.__.______n-_ " -_..1 s
L I _.-_._._.__.._.l..._-

-

Wﬁﬁhﬁ%

llh:'h"h."h.
e

-
L LI B
LA KRN
- ._.r..__..__-_ ..—_ll-..-... r-.__..-.
NN e N R

bl lrgde ¥ ¥ W W =
o ok ab = W Eom

....M 'y
- L
5
L ! *
_.“ " '
F o Y e,
# £ Ye 1
.‘_w A v Ty T B .1--. 17 i L'l
RSSO R v PR
' e Say .
..-Hn... P i LU . P S N N R by L - o ...fm
S ! O L ) : o4 L
L N N L TR e -s.\u_-__-. * PO R R e T g P ’ " - w.-. L 1
LN [ L a th.i.-f-il}l.:.-_..__.._?lii -~ - 1 PJ.
L ........_..__ __u_.'...w.._.__....._..-.F h._..-.-_-_ ) .-....-...r...-.._ .f.—_.qb....__.....-...-._..... _..__ __._._.Th.._.__.-.._..-.-.r ’ X - j ,
N T e N ol B e A Ay r+ ="k 3 L
- -_...”r“..'._-_._....._....- .-”.._.H__ ”u_H.._.“.__”.._ - LI ) _..-. .l. ”-“._.”...”._.".__“._.“..-.“.-H.-”H...H__ ”-_._H.-“.__“....“ﬁ 1.-_ I 1
.1..._. A oty "-.._.-

]
n

L P I o ) f
R e e W T
OO RN
Lo A T I T T Ny )
N A SN b 4
....p_.._.-_-........:.__..__._..._.__.._

L PR TR R NN S ey §
WO R e e e N e
E N LN R I N LN BN )
...n..._.'-......_..._......_.r.______._y
L AL T T T R )
L0 PRI i U IO
L L N A
[ SN NN N e N N

¥ LME )
O e N N NN

T ‘1-"1-"""!‘-‘:*;'

g W N
e i sl

Sheet 9 of 16

i ]
v..*
L] r.T
w b g ]
¥ L Lo
..”_.H..hﬂun..“...“q“*n_...ff.n..ﬁ.“ﬁ e PaTeals _q-__prnh_a......_.*..”_q”.bu»tn..% uﬂ
LI T B I e U N LN L IO R L O ] ]
Lan RN T N ey ) i L AL RN i e )
LI N D N N ) LN Ll wuhih iy wj_a.
DL e s N N A o i o ¥ L L o
.....n...r.rh._.ln.._.._.._..._.“*...._:...f.f._ﬂ.__....._“...M“ "._..._..._......n i o _..””...r.__.... ..._......._......”......r..._.,»._...”..._. - f
LI I I B e i N ) L] bl eyt wﬂr. .
L R R T T A I ey ) [ LA N R iy R .
#.nr.r._..._........_......_..__lii.-.uﬁ LN ] _-.#_._.r‘...__._.__._-l.nr.r._..._ o .
L N NN A 2 N LN N i L
I T N B e A N N N .1.-u.nrh u.....u,._...'.__..__._....n.:..._.... o ¥
P L P N ik r b LN N A o
I N I e LU I M e Fo _-.HJ.P._...__._..__._-.-.nrh._..._ ¥
vt rr gy g d by i i LA N R e i R
ENCL 2 i N N N ) F R e N L 3 1
+ox L) + o I ox
b ) R e e s 2!
F.nr.rh._...........:.....p.._.._..._t.._.... 2 :“H.._..-.............p.._.m.._.__._.. FF e b e 1 u..—u..
R g i T, T B e A L e b i LY
LA T TR T T T I ) ) R L e A L R AN R TN N i
Lo s o e e b e e _.u.j.nv e b dror i b o ik by b A = F.w
Ll e PN ¥ Fy A PN e L N N ]
& ......v»t.f._.H...“......_.“‘......._.v.—u._.H.__H.. A ﬁ.-...n »t»._.H....“....._.._.“#...ﬂ.—umH.._H..t ”_.. .._....ﬂ+._..+...._..._.__..._.............:.'t»._.H.._.“....”.,.._-__ W
L IR i ol e Al X N Nl e o
]
o powmy o

b bk opog g iy
T
] lﬂ :.u..—.t.—..._.n_.l l.-..-.__..- ;..-.J.u_.—_h.!.l.__:.l.-..- _1_-.# ;....;..—. .—_.TL_.::.E.I.-._-.-.I Iﬂ :.-_.—.k.—.-_.u..} li.
.—..—.L..T.lb:.b.l.-.l.-.u- :.... nh -_....t. Bl . l.-.r lﬂ :.-..—.t.—.l.:.l li.......-....-..:.u..—.k‘.lli...'i ll.#l....!.—. !.Tb.::.b.l.-.l.-.l Iﬂ :.-_.—.t.—.l.u..l li.
vl 4 .-.I.-._-.-.u-... up.—. - R L I e A N e N )
) _-.-. ....-.." -
r

M 1]
L
[ ]
1'-. .
1.1 P TN .-..-._-.-._-._..n._.-.».r.__._....:l.-..-.__..-.....-.._.u..-.h.._..ula.nt LI PO I I A N | -

%

. r
s

=

L]
LI
..._.......-. -”u-

R LR T T N :
Pgit] e T e .
T e R
X I M R e T o
iy t..n.u_.........,..:-t-r_...._k...__-.w b
2 u.-r.__......n._...._ ik ._.....U_HkH:--.w- h
..._... = ._.lnl.TlI.-J

bt ta maq
W s A e W

L AL A L L AL
P A E O AL o Gy ety

AT -.._.“-._... ._.u.».r».._.“._"..“._.“.......fuv.ﬁ.n._t. “_..u...._..ﬂ Sy o E A
I.-.u-........—._“._..r.._.:l.l wom g Fdorg drpe bk h ik S

Lo
Loy i

b ek b

b+t maa'rl s
0 e )
.-... K .v.__.lll.-.-.-_.-._..-...._ ", .__..__

=ttt
[ S o

-l
“agr
L

LLEC RN
-.....—.hlll.-.r.l_.._.—_h
- | -

N L. L

Dec. 28, 2021

:
g J ._....._..__.._.-. AR
L RN, o
& ¥ .-...._._....
ut 4 -.-_ * »
; g ;
-m
"
.
b
”. - k Aok A e
& w_” W
| R e e | r + i
ER e ek o xkr i
A 3 N "
LR RO T ,
N "
R e kN "
" r '.-

F - L] r 5 L] L
b e T L R
ot N T
Pl o I N I L Rl L o
S A N L e e
LN A N A N R P o Ak ot o
P e | P
1 W e a
R N :
N e B .-_-_.1 ’
L._ L -
! N N :

Pl W R e

ey Tt T r.“...._n

P ARk

Kow
o il il B
“ _"_-.qq.qq”..qf.u.m.__.q...qk._ AL }
R A »
;

P W A kv ks W i AR

3
F & L]

”“ ...-_ ..'...”...”...H..H... ”...“., . .'H..H...”...“._.H ..H. “. .__l”.qH___.._.t._. ,.
P T Tty Mot e SN T, -
e T N T

L]

W L]

g r
F &
L) P T e i )

-
-.__..._.-_.._..-..._..-.._..1#.1._"..._".r._..._..._.-..._.-....__.._.u..._.u.....n la. .-..r-......_.._. i B
e R N ..N.. e
P S o I il o .H.» S A
AL NN NN ¥ -
i L)
.u.-....H«H"..“ .,H..H.._.H.._.”...“.__.H.ru. “- “.
E N S BN N

*
“.lu.ﬂ"...n ._,.l .......... .-..i....l....f..ﬂ1l . #
L Y

5

i T ey -

L T Pl
ﬂ........_. ...qﬂ».....,.'.....ﬁ“”uu

o
w...."...”...n..n..”...ﬂ.,.r.._... AL AT
A .
PAAKAE RN

iy kA
___...___..._..__.._.J_........_.T‘_

AT,

ul

Vi Dl

U.S. Patent



US RE48.866 E

Sheet 10 of 16

Dec. 28, 2021

U.S. Patent

15A

FIG.

gy =
. -

&8

[l | e m A P
o+ Fodm ooy kLot 4
. 3 i__ LI R B N R

L3 .

K

R

-

. -

P l.._-..llh_.'.-.
-4

..
& oad
.t......i......n.... e a a e ma

LA P

o 82A
28
- 49

LA F *

...n._..-.._._n._.._ ..lnl.v..._.._.-.....-..__.-_lll..._-_._... ;

[ Woa ok om bk om bk onh o E bR s s km koo . f.
—......._....__.__ | ¥ m s ma s ma o mm ' A ram.a o moaa g bl

u..-._..__.....u..u...._...__. FOF N I R AR I N R N N e e I L N F.
r

oo T
L LN

aa FJopw - a - .
oy Bt g hodhohokh ok
ERE L A I N |

A s s A e e e l -%.llllk“._il.:.ll_-.
WEER ..__ G a aa kow l.I[ b l‘ . ..ﬁ.-..-..-.-.h-].l.-.ﬂl_l.i ill.
. i
!

+ 1
* F £ 4 F =

L ]
‘f

o ..”._.__-”..-.____m“.-_ﬂ.fr

P .n.._...:.'
4
[

- 1 B
[

T X
._...._...”___.-_.v.. ...._.”.._._..

nom o4 o AW N k1T Foa
nl.-.._l-h-r....__...-hhnl...l.-l_..h-._..-.._.__
i...ii.ilii-.......1.1.1|...|l.-.|-.||-_-..r_r
O O I U T B O I A e i A A N I R Y |
LR 2 .-hLb.n._....l.-.-.-.l-..-.-._-.r._.
- *

ok a L aw. ata

=1 f
e d 4
s = rm

F
0 F & F F r

]

LI
LR

EIE T BT N N
o [

Vet e

R I .4.._..h.__.......u.___
-y P o4

4 m m s m b oa ko uh - X -

. .._
R ] + Pk * .
LY
h..._.._..-..l-.-.._..._. Aro= s
. -y or_-

&5

494

P T R

FET "R oar o " a2 oan
. a a a

Y F PR Fa
I %1 & r &
F+ 0 FF&~F ===
re rroar ER
=T s FrErTEF = o

= r e X -

P R TR Tr oy gk
PEr e o o=,

AT " g " momoa . . om

F 4B . oa s P-4
f~F ==+, 0 Fr41FYF PP -
1 A =0 s s = ar I K1 & 4
F==~=rFr s 1 = " rErTsTrEreras

N N e a I B U
Ak K R ke de P
._.._...q.n__..__..__.ﬁ.._.._.._.;...n.-._._......_._..1...-1._.._..._..._....__..__*.....:..;.. E kM i

LRI P S il i B B BT LA L N o N

" _._..__..__.1....__..___.....__.......__....,.__.b“. e ....—___r.._____..__..__h.......a._...__....t.....hb -
B AN e e
D T e o L T e T Sl S

L]
4:‘

-l

LI [ L BT F RN
AT buuwhuunnquau.__n._. . __._”_.__.”r_,,f..,__ u._.uﬂunnuqu:“ﬂ . ._q“g_._.__.”...qf.-..u..u.r..»nnuqu..“ﬂ *
o L T e e I T Tl L T S iy i e L AL MLl e .p.a‘_.
P e i e g o T R o gy ) i}
R R F F ko ¥
PN N e e ] [}

+ k2L ko La - 4§yl

.-.:_

_I E AL e N ¢ o Eap R PR M RN RN P
Sy " ..._t....q...___....q...._-..___....q.wi._.._.u...rr,1.:1“.«-. oy #1___._.41......_.,._._ﬂ.__.f.._.._..bt......._a....q..._-..q##.w._..._.q.qrr.._.5H“._.“.._...__.-.q....._.___.q....q... YL
- : F ol TPl PR S v e g e S vy g g o o T g iy ¥
W, e e e X
:

5 EC u b P N E L MR Rk o MR
..f.r...._._..ﬂ._._._rwnunﬁﬂ._u.}.....“..H..”.....____..*.__ ._rr.ﬁuuﬁﬂ._u.}.*“.“;“..___.....____..*.__.rrrn“-uﬁuqu..ﬂ.*”.”;H..___.. o
L LT N e i L LN e I T LN L e »-J_uu

X m

£

PR U N 4 ek : b Ly Ly P P ....n__.‘r
A !-.rvvhh.__....n......w..ﬂt“l.__.....-.- ._...u._-.._.u_-.......x!-..ru_vh.r_.. ._.n.......w._..q.wun.__.....-.-w.._. T rrgry .
- ....-.-..- ...-.r___._...._..w!......_....-.-.-.

42A
428



US RE48.866 E

F

-

1
'
L
h)
&
.

Eafutetybat pope e - - -

J X

[ 4= . L
- 1 & 4 dra s aa rdh B desa
r a n o n d = om o r1o1 = m kT oaoa

Sheet 11 of 16

L

- r‘r‘i.—' =,

)
=% T FF

A r
1Tdmnm
L & == b d

= rr & TN ] N
' 8 fJmogd hFEF kT
"y moeeT Ay B!

T a g [}
"rad ko
= = =&

[ 8
ety

]
et e T e ey ey oy e -

L - m ) ] L w L]
=B T4 mmm v FFaman b B " e oa "8 Fanns kP Fragabt 88 danm 2t Flanaabl "deeea eldr DN |
FF By g4 v e hdr g pgrd S s g A kA g e b da gy b dAa g e bl T bag g g1k ad
T H F R NE P 47 " m mF R KRTTT A g R4 TR F R i rr g d 4T e s e g0 F ] a
+ r L LI B T B L]
..1-..—_-.. l...h 1
- .

r 70 Lt '

-

FIG. 16A

Dec. 28, 2021

-

U.S. Patent



U.S. Patent Dec. 28, 2021 Sheet 12 of 16 US RE48.,866 E

o,
"
[

.
.
e

>
o2
7
N
<
[
%

e
L]

e

)
i"-:;.

1]
L]
& Jd
L K]
k|

"y
._'.
*

ll: L]
4 .ul' -
S

a'_.'

.l-|-.|-
ety
AN

"I - r“ -;..I

¥,
‘:"lh
N
.': * L%
SIRN

- A 'ﬂ
R

s
. .**"-,‘. .
i ﬂ‘\

- .-:*:‘T:': .

drd
=

'
K
P
At T T T e e T e e el e e T e e e e De e e e T el T e e e e e e Ry
a f ...... -u.:‘;’r
[ ] .j:. .................................... r
a xR iy T m Y - 0+ s s = - m o g g % PR OE R OE Y ... omoaf moE g oA N R WY E R EE . . aaomoa poEogoE g Ry W EY "R LR . - - -
n & BRR . e g g .4 r 2 2 ma s s r=m ===+ 4 Fr =2 =2 a2 s r==== 18 .1 =2 =2 m === ru === 1 - .'d'hflf
o WL N P AT - . i ram g mygEpgrwEErTE= s o+ . .4 mmEmEEgFT®EEEE= =+ . s mEEmEFrmE=g§FrmuEEw= =
T T - Tt i = R T R e e e T N N N R B r"'n‘.'-
... e St o e :
SOOI T I L D o
- lll.‘ » 4 4% 4 b ¥ owmovon = = == 4 4 4 b § b owm o= = = o= --i;:}"li'hiqi !*-..
R ™ i H T - i g g g e O T T T T T e T S B I T T [ T i 19 L
L] " FR LI L I r LI LI R | 4 W bk ‘= 1 L] - L] -“.'.
.i.l‘ ------------------------------ - o I N L R
+ L L T F RN %R W OEE L. (I N I | T TN R e L a . 1 LI I T N N ]
LS S 1 4 T N T T Ny T R T S R T T R T e R T I T T T L R R - Ll b T I T T T T U e ]
- Ol T e R A N i R L NN N TR DAL LR R T T T T B SN B R N T T SR I L B B TR T T B B DL R R R R S SRR T B B SIL TIE B L T A" = r = 1 JJ--'_ Ier m_a_m_a_n m v m_w_ LICECC R H.Il'.'."
..'h.l‘l.“-.-. ------------------------------------------------ T .‘-'_"J.,.i'-l: -------------------- r ]
- . IRl e N T T T e e e e e e T e T T T T T e e D e B PR I i N R R R i "_{
T T i o = el T T T e T S P P L PR DR RL SR U DU L R PO P O B T T S P P L PR T TR UL DL I T Ao e "'q._
------------- = Tt 17 v omomom - LI T R R R T T T e, - R

P

- o a'r‘-l1

.-qa'.n.r-'.
r-‘-r.ll'.'i'r-l’i-—tr

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

7
R

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

i:=.|
P
-+
- .
il
FS
-
- ;1’.‘ “q 'l'*i-.i-l
'
'
1
'
'
1
1
1
'
1
1
'
'
'
'
'
:
'

-
IJ.-
o

a .
o
P
1
.
o
e
Va
4 4
1 4
4
1 o
.
roa
- oa o
va
ha s
ll‘l
.
t::;
[
‘i'-f
u
My

-

-
III

a .
a
a .
| ]
.
o
-
o
P
1 4
d d
14
d =
P om
am
a
a
14
4
14
.
']
P
e
a
'
4 or
o
a

e

4

-
I.I

a .
o
P
o
4
o
"
o
P
']
d d
I'II'
'I L]
om
L)
vt
4 omd
i
4 d o
-
. m
.
.
L) _:‘.-
L
1] -
..
h: ' 3
".F
-

e
- . . -
T T e e

et e

S :f::::::;::f‘f‘_,-jf"



US RE48.866 E

Sheet 13 of 16

Dec. 28, 2021

U.S. Patent

Oy

l.l‘llh..'....l.u!lll.‘....I.lll-.‘...".l.l-.‘l.‘..'l e A I - l-."..'ﬂl.l‘.-.‘. [ W ]

.II . .'- . X Ry i‘-.l'.'..l..u!lll.....I.lll-.‘...'-.I.l-.‘l...'-ll‘-.‘....'.“..‘.laﬁl’.‘ﬂ'.‘u

far

N T
LI - - ‘ g ” ' * .‘|1-.. ”.-11.11. hl.- L L ] A LU J b, 4 u & v, L L * L] ,. .I*Il * L] A, .I'II * I.I ll .-.
o R : n.. . R A ..n.“wﬂriﬂm““. PR R P S W A I A VY O R AR VP Y e ..,. VA v v o ey
X a q .-. v 3 __... . -_..-...-1.—_._. \ ...-..-i .1.....:-..-|-1-_...1... .-—_..-1-1__..1......--...-1__...1.... -—_-111-_ .1......--.-1__...1.! -7-11-1__ .q.....u---1.....1... -—_-1-1__ .1.......---1 . ‘. e . -.u..
g : , AN AN : : R R P P RE TR REE L SR A N, oty a_._._...”.”-”b ‘ ._._..-m{ SR ”-m ...},..}.,_.rv, SRR W RS BT RVRSEAY & S v SRR L DL
M bonnv e s D | . | R a._._”.,.w_“_ﬂﬁu...._.x.‘rw_.‘.ﬁ: N A e e - L
_.__Jl. EE RN FIFATE R I R TN ._..h.-I. ] .r.-r.nﬂ_-.ﬁ_..-l. .'.Ii.-.. L .-...u_—.....il I.l.r...u-.ih_.u...-_‘ - .I.-ilr.-_r.l..-......_—..- .t.-_ .lll.-..r...- - K ..h- l.l.l.lil..- Y = \__.I.Il.l.r...r.i.h-..!“.-l - ilr.-_r.l..r.._...—..- e wa -.nH-H_-___I I..-..-_._-.l A YRR R L -h._ l.l.l.lilr.-_r..-..-..__.._-..-h. - l.-_l.-r.-H-..ﬁ-.-___l .‘.Ii.-_l_ Y .-..-._—....il b.-.i.l-....-ih-ﬂ_-.-.__l. - ilr.-.r.l..n.....—l .t.-_ [ .ll-_ w .-..‘.I - .-.4.- .._r.-..__._...-_“.-.i.-..!.l.-..l.-.-.._. .-.M-t-“-n.-.li..lj..-l..._r.!.__.l.-ﬁ..-.llii.d.li.“t i......lﬂ..l“i.l_-..l_-..-l.:r.r.__t.-_“ili.l. - .“.-. .-.ﬂ-t._.l I.!li..-_a.“{.:r.r.__.l.-_“iii.l.d.ll.-.-t .-..._.I__“.-..Lhi.l aayadan i. L ] L_l L .-“ 4y m .-_..-..I - & us o ._h- - I..-. FRTE TR R AT .l. L ] l'
-1.”_ [ W —— Nl bt B A A ot b . B Mttty B AL AL ot . Mttt Bl e e B B Sk B L ke B B bk B kA B R ki B Ak B B Arah B T A B Bk baharih B L T ek e “..- ke tt__..r_.. 1.-..__.-_-.._"__...
QI |.___.-n.....|..q-.___ al
A4 - - a4 rr
‘-'._ |1.-|1i-.-I -

. . L] LT N ]
PR b Ry
Ba T i e W e N e e e e e i R e o A W S e R R R R e W R R R e Y e a e O e o ol R T Loty IR L &
...-.lu.l...n.._..n-.....1|.__||...1|||..-....1|.._|.-...1|||.......ll.__nn.&lln..-...-iu.__nn..1|||..-.....1|.._||...1-|- ’ ’ ’ ’ ’ ’ ’ ’ ’ P e R e B ....1.|||..'.__.._||-.r.xknlnni.-r..n..ln-”..__ -L....ﬂ.
K ._I..F. il...l...l.l-l.. & M M M N Jd - d F NS S S Jd o S S S N 4= d F N MMM d o N NS S N JdddFEESEJ SN S S N JdddEEESESEJdmmamaE ...|;||._.|.__|.V . . . . . . . . .. ....-nn._.l.._lil..-;-n.n._.n.._.nl ...........nin._.l.__lnl“.p ror #.v ..-.-_ .........nnl....lnuin-. ..-lnl._.n.__.nlni......n‘l. & .__.”r ..-.“_-.l....
' ".-."-_“ ¥ ....—_“.-”.-“-H..-. N T e e N e Nt R L N g .......__._..lnl“-n._-... rA R - . - ’ ’ ’ i ’ ’ ’ ’ ’ i ’ ’ ’ ’ ’ " A ....|1”.-“-_“.-"...-.........-_“1”1”-“._.-..+ l.-_””“....”-........__“n.nnu-“._.....|1”.-“-.“.-._.......-.. . .__”1”1“”.“....._"1....._
L A nara raam s raam L A a L A A T I A A .
prrff‘-..nn::}-:-.t.t.t.}-:.i-t.-..nn::}ff t__.‘__.\.._..._...._....-l..-._.nn_..,..J._..-..___.t__.-___\}ff-lsialnﬁ}ff.tt\}f;fﬂlﬁtr}ff ._.._._..-_.H._....__..r—l_.u-._..nnt-.-pf...._. .____._.u_.ﬂ._._.-...r.-.."u_.q._.n p.....-_.\}-rpr.l-q-_n._..:}f.‘ W Tt e et M i Tt T e T i T T e Ry T T M T B e T oy e By i P i N e B M e i N et iy T g S e g e Bt
Fduoak A F aam b L Fdwoak A F aa bl ITd s ak A F a

J-._hi.-._..._...u..-_.-._..._._-L.—_.-._.._.u.vu..__......-....hh.—......_...u.._..q...-.

4871 Ol4 t3

N W o e Bl o P arntd M IS mmh ® - . L e H 4 0= 2. L oEoa e owor s -t o .h..l =1 . m .

L " AT A, ot R 6 A AT T N L o 0T O 3 ol A Al AN T W A A S o T A W A S S M AT R R A A u-...r.._..._u..__.__.__- A, ._.u..r.-_n.._____.____u..__. LY H.L_tu___.u._i._..hn_._.._... gy A T R A .___.._..-._n._.__._-..i B ] e I A O gt e ?....I.t..___.__._.l.._. e Al R A A e O e rr..-rr.._...h.

l-.lH-i..... a B T e Al OE e .. ! A k K i ; =N ! X .. . ' ; ._ - ..lﬁ.n.hl-1 .llllll
.F-.-__r. ' ...- ] .-_ X . k . . y y . e
L] -. [ i ; ) ..1_....__..1n".+--__-ﬁ.. -
i [ e ST . . )
Y 2 t/'ll T I IR Y . .- . ..-.1-..1."“._-...1...-....!...!-!._-“..-._“ s T L [ e I L S I I I - v _1 - - lrl__..-.n. h
T . 1..I.I..I_|E.I.l..l.E.l-.L PR S e RS I U B R N T i B P T _-- iy
Pt\iltii{lﬂ% l.1!11&%!1!]#&%!1!lii%!lilii%h‘ili -, _-.w.
dn ; ] ".... “.-..i . “ “ ....H ...N.
L o L
- .__.__ .._ [y ] l_.n_..:_._..._.u._:-.._....__.._-.t.-.a.-..h...r.._- \ [ T ISR N AT I S R R, '
. 1] . .. - . _.‘-. - w
“ k- .“ ” ..__. - - -_.'..._ MET % "
- ¥ ) r - 1 L m > > . .ﬁ' - e el iy
i - | - " e - . . "
B . . 1 .
ﬂ “.._- T v . ' e W L : h._____“
. u % * __ i n.n.... ’ c
r - | ] ..-.. . .
¥ ____1____1_.. .r..-“ u._.“ ..-1 o I a.on ._._#.i.\.._-...lll.-.._- A o, o By, By W o o, R, of e W, l.__.....lt.l.l..l..._-llll.-._lalil.lt.l.i..l.il.ti_.._.-._la.l._..llt.l.i..lr._...-.ti....Jlal.__..._.lI_-..i..l_1...-_.i.-.__-.__la.lillt..l.i.i__..l.ti..._.-.__lali.llt._-.i.._.:._..__.-_.1..._-._....1..__.___._._....._-...._..._.._1..._._..-._-.__j__la_-.._..._..-_._.-..-..l.l__..l.l.-..-._.j__l..i._.._._..-_._.-._l.l.ll..-.l.-._-.__j__l..__!__.._._..-_._.-._-..l.l111.-.-...1..13 J..l_”-ﬂ__.-.lhl.-rljrlﬁui..l..-a...ru-..l. iiu_.;._-rﬂql__.u_..-.-t.-t . temw A= ”
* v

I-.-. .
L] 4 N 4 -
ﬂ.. - ..F&..._uk.-..v.-__..m..”_.u..... -n......,.__..u..-..-...t.-.r—"fp.ith..m“rpxrilahrklftrnq....._._.._..._rwuﬂ....._-l...r"...r..t_qn.h!.tuwt-..-.-..._.-u.nx.... I & Rk i R P AR S N & P o R TR I W S W TR 0 P s IR R e o R N PR LR R L ER SN AR WP RN N L R N A T e R o TR I RN PR AT e S ...._........r-r-._...-_‘.wh...._-.._....nu-.._.l. P L

V81 Ol



US RE48.866 E

Sheet 14 of 16

Dec. 28, 2021

U.S. Patent

'
I

e
--rws ot 1 -5 A
) . L b’
T Yo HHHH—Hﬂ,trJJI\._J*"ﬂ.H_ﬁ By }
.I.I“..il..l.-...l.\. * P L b pa et
Wy

FiG, 198




. _ e
.,
+

US RE48.866 E

Sheet 15 of 16

Dec. 28, 2021

1 i
w A ......,._.......5..
i 4 m i

307 ‘Ol . o
40¢ "D YOZ "Ol4

U.S. Patent



U.S. Patent Sheet 16 of 16

Dec. 28, 2021

_ oy
e ey R T

US RE48.866 E

v
A 5,
"y e T
ll'. :::q '.,'
» I.-I e T -
LI | -l,-l R * »
l-...l- - - -
RRCTEREE 7
.:.h -
L ]
e
" :" i
et

. ‘? . ",
4 . ) ‘_ . PO e ‘:‘ s
e "'“"#'HM'_"_ ' ‘\':'.. W k i
‘a . kN ¥ L
'.' .i:i. ...(.. .:'- : ¥ :rbf
¥, : . : ool W
3 ERWE L o PR
- ) o ) - - o ' e e at [ "
\ R e e S ey LY
-; vy . -l-".-:-‘r“l.ll‘ibl" I."-.u.' ' . :. :‘ )
~ .:‘- - R M f ALY
K j " . b-,-"‘*--g'-‘-"-"'" ol i antnrara AT s ‘{ 1f5 5
o - : - ‘- H‘F"’-w . ' - _.H-. o
M __:'ﬁ:, B Ras: e ARV e - 4 - "E‘
G . . s : 5 s %
. ’ - et a 8T ¥ + - s
m ~ . "y s e i st A T £ 7 4 £
k ST IVt i L ;_.;.,_-‘-.;-Ea‘"""“': A, - - 13 .
. oy I o, el A i 'ﬁﬁ.ﬂ . < :': >
e W ST D e ' X - . =
sitn A TN 2y 3 : - cf :
F} i '.;_::'::".. . > : “-. R "
g | g “.‘;::.- ‘-_.." "}..
A & * ® : -. . .
1 5 o W'y .
i\i«\ . S . | g N "y 3
‘,*:*:n':: - ';::;:_ Ef:f: r e b
wt 4 o g . . f"
-':It :“ w 'i;\;?_ { _:_
¢ -~ %) “wy :
L
, o - 9
l-..‘.'r:': " ._,-._-" 4 o, S ¥
.h_-:;;*:l'*“" : 5 LS "
el $ o
3 S .
B <3
F- .I
,.; '-‘: ';: '4.:.
- e
2 e
-‘-
. k ]
AR 3 £
3 .I " ﬁ
'ﬁ * - . ..;,
L3
L o
! . "" .
i p G
) Y o
h '.E -
3 % S
E ; :
D % <
] o - ‘H.,\ ‘_I..
r_.,“ 2 N ‘f
E ok . -rr ;{ﬁ
A AR e |r'"..1'..§.|.- b, .;-;-;w-.:..:..-..-.-u'-:ﬂ.m..*.*.l-.r."-;:,; w & mlelee et J.:;":.é.::
'ri- L] - - 1-"-“:.' L- I:'!- el t l-:hl..‘r ‘
{ "T- :. B Py R T = - . ) gt -" - :b-r‘ .
X D Y et SNSRI S SO ST RN e AT v ittt s e ered Nt e
] l}. e ‘r,i— L L | .: -: : : :-.:.: r:-:-.:.;l:n-_q-:_n"_n_-..'a_a e ‘..'. N » 'H_--ﬁ_l.‘l_q.q.l..l‘_q‘_ﬁ__w_l_i_i. - - L] _-Il'h
. AR N ) n-*~-'-n.'n.-'-.h.*.-'.-*'..i'..-w..--..d-.--.-r-r-c‘--'"-"'-"-'-*-*’-"1.:“.h o "::-__.* - a_
o -’ = -
M s o gf g >
] ' C]
1 ‘l' .. f
] -~ . o S
- - - {., } e o
P : N g Hortas,
-.."' J’." r - l‘h'qu i .‘:{
o x ,r"- :: -..':‘ _;:‘ . g
L -" .'q ‘;’ :| " y f a
T ) e T - . . “h g™ 'I:‘J-‘
s 3 - , . gt oA s, Mt RO STINIS s | s oo i e,
k" LR -‘ki:b.-"-"-'lﬁh-ﬂ.w.h.h.i-.-r'r'-'-'-r'-l-'"'-'-"-"""""""".""'""""‘i"'*“h"*ﬂ"ﬂt"'-t‘" e {. il FEWJWM‘E%H‘WH“? .";"M‘ }"":ﬂ'ﬁ‘f
Dbt Rl j’ ' A P R ;
- . - ': ) '.I E ' .:_ 1 '
! . ! . b'#' :: . .:‘l. 5: :4 . .::‘_-l:':. -
- ) vt : a et at
o i o~ : Rt
- . . -
oy 3 :
P N, & X
- ?
..":"*-ﬂ'-* e
g -
F _ - :
X A0 il Ty x A
3 " et ke e
. ' f ] g’
'd 2. e £ ay
Fy .."'- . ] . ax ] = )
A e o ey o3
LI | » 'vh". 1
w-ﬁ X ool o
et ?d 2ol
Ll
'F P
'lh‘l m L]
L ] b L 'J- l. ‘-.."u"
o .{: - ':'l'f‘“‘ e “‘:"“*ﬁhﬁl.‘l'l"'nf- LI TN N W “u' "‘:'-; ‘u
-L.: ::.E o . -I_!-_-.l‘l“....‘.--.-.‘:-;.-‘....""q'_]'-—l— [ — e b "I,.l ;:—"'_l...i':'
~1.'l‘h‘~¥:t*h_' - : . S e F R e i": . ""‘“:'.'- B
RN, g bl S Y O SO o

g .l";r_-f-f.'".*.r.:._.;._._. P A
Ll i R, Y ' . - o ' - ‘l-1-"'-*ih**‘b.‘,#:':'ﬁ'-'r' "

Tu

oSS

PG, 21A

L]
<
o
- -'
L 2
'y .I;’
-".I , ;l* "
# - >
-l_ fli . .-+1|._||._ " h - . 4.' 'lf
.‘.l-:h“'-| :- Ea o rrinn h ‘“w":‘:ﬂwmﬂ.ﬂ.‘ ﬁ'l‘.--l_ﬂllll-. L T e Ty T e .."*.
M AN -u-‘f TR
r‘q‘ AL .
r-uf'_:-fp' o
¢
P -
gt

LT
™

N

g



US RE48,866 E

1

PROTECTIVE CASE FOR A COMPUTING
DEVICE WITH ADJUSTABLE STAND

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATION

This Application claims priority to and benefit under 335
U.S.C §119(e) of U.S. Provisional Patent Application Ser.

No. 62/205,532, filed Aug. 14, 2013, the contents of which
are hereby incorporated by reference in their entirety as if

tully set forth below.

FIELD

This disclosure relates generally to protective cases for
computing devices and more particularly, protective cases
for mobile computing devices such as smart phones, tablets,
PDAs, and laptops.

BACKGROUND

With 1increasing regularity, protective cases are being
constructed for a variety of computing devices such as smart
phones, tablets, PDAs and/or other portable computing
devices. Their respective designs vary, ranging between
degrees of protection as well as facilitating use of the
computing device 1 a more protected environment.

Cases have been known to be constructed from molding
using silicon or thermoplastic polyurethane rubber that
provides some basic protection against drops and scratches.
Other case designs have been constructed from relatively
stifler 1njected plastics such as polycarbonate.

The design and construction of the known cases therefore
vary depending on the desired amount of protection, costs,
and consideration for certain materials and mounting
schemes balanced with features that facilitate performance
of the computing device 1tsell. For example, certain material
may provide basic structural protection, be relatively cheap,
but this material may induce too much friction (e.g. grip) to
the user that interferes with easy attachment of the case with
the device or grip with other articles such as parts of the
user’s body or other objects foreign to the case.

In addition to material selection, cases can suffer from
being too bulky and diflicult to stow away. It 1s also known
that materials for certain cases can degrade over time
thereby diminishing protective capabilities of the case as
well as loosening 1ts attachment with the computing device.
Aesthetically, a worn case also diminishes the overall
impression of the case and the attached computing device.
Such cases can also have reduced bulk versus their rubber
counterparts. Plastic injected mold cases can sufler from
passing on relatively high material stresses to the computing
device itsell due to the diflering elasticity and cushioning.
For computing devices with sensitive displays or input
devices, such protective devices may therefore may not be
desirous.

Certain cases also decrease the ability of a device posi-
tioned within them to expel heat by virtue of the materials
chosen or the coverage over vents or other heated areas of
the device.
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Certain hybrid combinations have therefore been
designed to combine each approach with the softer, cushion

portions being placed in communication with the computing
device whereas the exterior portion being constructed from
the less bulky, injected plastic.

Yet, even with these hybrid solutions, stress tests to the
computing devices caused by normal use through drops or
collisions can lead to device damage and case separation. In
turn, the user may have to fix the device, buy a new one,
and/or re-assemble the case with the computing device.
Furthermore, many cases fail to completely protect or enve-
lope the associated computing device which unnecessarily
risks structural harm to the computing device.

Known cases also sufler by limiting accessibility or
storage for certain features of the computing device received
by the case. Many cases, such as folio type cases used with
computing devices, are designed to allow a portion of the
case to fold and be used 1n a stand to adjust the angle and
clevation of the device in certain positions. However, such
cases have been known to be cumbersome and diflicult to
use as far as adjusting the elevation or position of the case
itself. Therefore, a need exists to resolve these and other
problems 1n the art.

SUMMARY

The following simplified summary 1s provided in order to
provide a basic understanding of some aspects of the
claimed subject matter. This summary 1s not an extensive
overview, and 1s not intended to identily key/critical ele-
ments or to delineate the scope of the claimed subject matter.
Its purpose 1s to present some concepts 1 a simplified form
as a prelude to the more detailed description that 1s presented
later.

In a preferred embodiment, a case for a computing device
includes a rear support surface that 1s operatively coupled to
a perimetral edge that securely engages with a perimetral
edge of the computing device. A support stand may be 1n
communication with the rear support surface, wherein the
stand 1s operable to move between one or more elevations.
The rear support surface may have a greater material
strength (e.g. stifiness, rigidity, etc.) than the perimetral edge
of the case. It 1s contemplated that the rear support surface
and the perimetral edge may be integrally formed with, or
detachably connected to, each other.

The stand may be substantially recessed in or substan-
tially parallel with the rear support surface. The rear support
surface and the perimetral edge may partially, substantially,
or preferably entirely shield a rear surface of the computing
device.

An external shield portion may be integrally formed with
or detachably connected to the rear support surface. In this
respect, the external shield portion may be dimensioned to
correspond with the rear support surface and at least par-
tially cover a rear portion of the computing device. Option-
ally, the external shield portion may include one or a
plurality of impact resistant portions or resilient portions.
The impact resistant or resilient portions may be constructed
from foam, a polymer, or an elastomer.

In other embodiments, the rear support surface may be
selectively constructed throughout or 1n one or more prede-
termined locations with a reinforced honeycomb design.
Optionally, the case may be constructed from a single
material or wherein the perimetral edge may be relatively
flexible or resilient and the rear support surface may be
impact resistant. In certain embodiments, one or more cutout
or window portions may be included to provide access to
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actuators of the computing device and/or visibility to one or
more optical systems of the computing device. The cutout or
window portions may be removable, integrally formed
therewith, or trimmable as needed or required. Optionally,
one or more actuator surtfaces may be included with the
perimetral edge and/or the rear support surface to corre-
spond with actuators of the computing device.

In other embodiments, an externally positioned receiver
for a control mechanism of the computing device may be
included with the case. The receiver may be detachable
through one or more corresponding fastening mechanisms or
may be integrally formed with the case. The case may also
include one or more impact resistant corners formed with the
perimetral edge and/or rear support surface.

Preferably, the perimetral edge of the case may be defined
by extending away from the rear support surface and ter-
minating 1n an inwardly extending lip. The inwardly extend-
ing lip may be wider than the portion of the perimetral edge
extending away from the rear support surface. The perime-
tral edge may be operable to tlex outwards while also being,
capable of securely retaining the computing device once said
computing device 1s assembled with the inwardly extending
lip.

In certain embodiments, the support stand may pivot
about a first rotational axis of the rear support surface and
may include a stand mechanism with support and pivot
portions. The support portion may be operable to commu-
nicate with a corresponding mounting surface and the pivot
portion may be operable to pivot the support stand between
a closed state and one or more elevations. Optionally, the
support portion may be wider than the pivot portion but the
case 15 not so limited and the support portion and pivot
portion may include any reasonable shape or width ratio
according to need or preference. The support portion can
include one or more fastening mechanisms operable to
securely engage with the rear support surface 1n the closed
state such as one or more bolts, clamps, couplings, hooks,
pins, latches or magnets.

The pi1vot portion may also include first and second pivot
couplings, the first pivot coupling pivotally engaged with the
first rotational axis of the rear support surface and the second
pivot coupling pivotally engaged with a pivot arm. Prefer-
ably, the pivot arm may be pivotally engaged with a second
rotational axis of the rear support surface. In this respect, the
second rotational axis may be aligned with or otherwise 1n
communication with the support portion in the closed state.
The pivot arm may further comprise a guide in communi-
cation with the second pivot coupling, the guide optionally
including a plurality of predetermined positions. The pivot
arm 1n turn may be slidable about or along the guide between
the predetermined positions, wherein each predetermined
position corresponds to an elevation of the case. Preferably,
the second rotational axis may be adjacent to, aligned with,
or in contact with a lower part of the perimetral edge of the
case.

In other embodiments, the perimetral edge or the rear
support surface may be operatively coupled to a detachable
base along 1ts lower portion. The detachable base may attach
to a retaining groove or pi1vot axis of the rear support surface.
The detachable base may also be constructed from at least
impact resistant material and operable to securely engage
with the perimetral edge when the case 1s 1n a closed state.
The detachable base may also be operable to completely or
substantially envelope and/or shield the computing device 1n
the closed state. The detachable base may also be opera-
tively coupled to the rear support surface with one or more
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fasteners such as snap fit connectors, cables, clamps, cou-
plings, dowels, hooks, keys latches, or magnets.

A variety of methods and systems of utilizing and assem-
bling the disclosed case 1s also contemplated 1n a varniety of
situations and environments. To the accomplishment of the
foregoing and related ends, certain illustrative aspects are
described herein 1n connection with the following descrip-
tion and the annexed drawings. These aspects are indicative,
however, of but a few of the various ways 1n which the
principles of the claimed subject matter may be employed
and the claimed subject matter 1s intended to include all such
aspects and their equivalents. Other advantages and novel
features may become apparent from the following detailed
description when considered 1n conjunction with the draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a rear perspective view ol an exemplary view of
the herein described protective case for a computing device
with an adjustable support stand, wherein the stand 1s 1n a
deployed state.

FIG. 2 1s a rear perspective view ol an exemplary case,
wherein the stand 1s 1n a retracted state.

FIG. 3 1s forward perspective view of an exemplary case
showing its interior portion.

FIG. 4 1s a forward perspective view of an exemplary
case, wherein the case has now received the computing
device.

FIG. § 1s a forward perspective of an exemplary case
operatively attached to a base device.

FIG. 6 A 1s a rear plan view of an exemplary case, wherein
the case 1s 1n a closed state with a control mechanism of the
computing device assembled thereto.

FI1G. 6B 1s a similar view of FIG. 6 A, wherein the control
mechanism 1s no longer assembled thereto.

FIG. 7 1s a rear plan view of the receiving portion with the
computing device removed.

FIG. 8 1s a perspective view of the embodiment of FIG.

7.

FIG. 9 1s a rear perspective view ol an exemplary case
assembled with a computing device and a base device.
FIG. 10 1s a similar rear perspective of FIG. 9, wherein the

case has been rotated to observe interaction between the
adjustable stand and the case.

FIG. 11 1s a close up view of section 11-11 of FIG. 10.

FIG. 12 15 a close up view showing an exemplary adjust-
able support stand.

FIG. 13 15 a similar view of FIG. 12 but rotated to further
observe certain features of FIG. 12.

FIG. 14 1s a perspective view of an exemplary case with
an exemplary adjustable support stand 1n an exploded state.

FIG. 15A 1s a forward perspective view ol exemplary
features of the adjustable support stand.

FIG. 15B 1s a rear perspective view of the features of FIG.
15A.

FIG. 16A 1s a forward perspective view of a stand
mechanism of the adjustable support stand.

FIG. 16B i1s a rear perspective of the stand mechanism of
FIG. 20A.

FIG. 17 1s a forward perspective view of an exemplary
case assembled with computing and base devices in a
deployed state.

FIG. 18A 1s a side plan view of the embodiments of FIG.

17 when 1n a closed, portable state.
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FIG. 18B 1s a similar view of FIG. 18A but further
depicting a detachable base device when assembled with the

case of FIG. 18A 1n the closed, portable state.

FIG. 19A 1s a side plan view of the embodiments
described i FIG. 18B but 1n a deployed state

FIG. 19B 1s a side plan view of the embodiments of FIG.
19A taken along center cross section.

FIG. 20A 1s a stmilar view of FIG. 19A but without the
base device, wherein the adjustable support stand 1s 1n a first
clevation of the deployed state.

FIG. 20B 1s stmilar to FIG. 20A, wherein the adjustable
support stand 1s 1n a second elevation of the deployed state.

FIG. 20C 1s stmilar to FIG. 20A, wherein the adjustable
support stand 1s 1 a third elevation of the deployed state.

FIG. 21A 1s a forward perspective view of exemplary
teatures of the adjustable support stand 1n an assembled
state.

FIG. 21B 1s a forward perspective view ol exemplary
teatures of the embodiment 1n FIG. 21 A 1n an exploded state.

FI1G. 21C 1s a rear perspective view of exemplary features
of the embodiment 1n FIG. 21A 1n an exploded state.

DETAILED DESCRIPTION

The features of the presently disclosed solution may be
economically molded or assembled by using one or more
distinct parts and associated components which, may be
assembled together for removable or integral application
with a known or to-be-designed computing device case 1n an
cconomical manner, wherein the features of the present
disclosure may form the herein disclosed servicing appara-
tus regardless of the particular form. Unless defined other-
wise, all terms of art, notations and other scientific terms or
terminology used herein have the same meaning as 1s
commonly understood by one of ordinary skill in the art to
which this disclosure belongs.

Terms with commonly understood meanings may be
defined herein for clarity and/or for ready reference, and the
inclusion of such definitions herein should not necessarily be
construed to represent a substantial difference over what 1s
generally understood 1n the art. All patents, applications,
published applications and other publications referred to
herein are incorporated by reference in their entirety. If a
definition set forth 1n this section 1s contrary to or otherwise
inconsistent with a definition set forth 1n the patents, appli-
cation, published applications and other publications that are
herein incorporated by reference, the definition set forth in
this section prevails over the definition that 1s incorporated
herein by reference.

As used herein, “a” or “an” means “at least one” or “one
or more.” As used herein, the term *“user”, “subject”, “end-
user” or the like 1s not limited to a specific entity or person.
For example, the term “user” may refer to a person who uses
the systems and methods described herein, and frequently
may be a technician. However, this term 1s not limited to end
users or technicians and thus encompasses a variety of
persons who can use the disclosed systems and methods.

The disclosed solution can now be better understood
turning to the following detailed description. It i1s to be
expressly understood that the illustrated embodiments are
set forth as examples and not by way of limitations on the
embodiments as ultimately defined 1 the claims. An
embodiment 1n accordance with the present disclosure pro-
vides a cover for a computing device such as a smart phone
with an adjustable stand, tablet or any other portable com-
puting device. The cover can be made of multiple parts,

integrally formed therewith or detachable.
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It 1s understood that “computing device” can mean any
mobile device such as a cellular phone, a mobile phone, a
smart phone, a tablet computing device, PDAs or the like.

“Shield” as used herein with the disclosed case can mean
to protect, wrap around, or envelope a corresponding com-
puting device 1 a manner that conceals the computing
device from injuries during a drop or accident such as by
impact or collision.

“Impact resistant” or “impact resistance” as it relates to
the herein disclosed case features can mean any feature
designed to withstand relatively high applied forces or
related shock across the design life of the disclosed case.
Accordingly, features or materials described herein as pro-
viding impact resistance or being impact resistant utilize
matenial properties and/or structural design of the case
directed towards mitigating the effects of expected events 1n
the life-cycle of the case and corresponding computing
device that mncur impact (e.g. drops, collisions, accidents,
etc).

“Honeycomb design™ as described herein 1s contemplated
to signily any natural or man-made structure such as a
plastic mjected mould or composite sandwich structure that
includes geometry of a honeycomb. It 1s understood that
such honeycomb designs include structures that have the
geometry to reach minimal weight and maximum strength
and may provide a material with least density and relative
high compression properties and shear properties. This
structure may reinforce structural integrity 1n the feature 1t 1s
included and/or may also allow the minimization of the
amount ol used material to optimize feature weight and
material costs.

The herein disclosed solution described a case capable of
exhibiting the shock resistant benefits of a case with elas-
tomeric edges or outer portions combined with the consumer
usability benefits of a resilient outer case such as relatively
stronger plastics. The herein described solution may also be
a composite case with some combination of one or more
elastic materials with one or more harder, resilient materials,
such as 1njection molded plastic and/or rubber, 1n a way that
forms a permanent bond therebetween resulting in a protec-
tive system that suthiciently securely retains and protects a
computing device 1 most operating conditions including,
but not limited to, the standards set forth by MIL-STD 810G,
506.6 V1. The herein disclosed solution also contemplates a
composite case 1 which the geometric shape of the con-
stituent components maximizes overall structural strength
and 1mpact resistance while mimmizing material weight and
S1ZE.

For simplicity and illustration purposes only, the presently
disclosed case 10 1s depicted for use with a tablet though the
solution 1s not so limited and could be used with other
referenced computing devices as understood in the context
of this disclosure and other numerous consumer electronic
devices, wherein case 10 would employ similar details,
features and benefits. Turning to the figures, FIG. 1 depicts
a case 10 with its adjustable support stand 40 1n a deployed
state. FIG. 2 depicts a stmilar embodiment but instead stand
40 1s now 1n a closed state as discussed more particularly
below. Case 10 may be operable to securely retain and shield
a computing device 50 and preferably may be constructed
from a forward receiving portion 20 and a rear exterior,
external shield portion 30.

Portion 20 may be constructed from a relatively resilient
material with a perimetral edge portion 22. Edge portion 22
may be substantially or partially flexible in one or more
predetermined areas. For example certain areas of portion 22
immediately adjacent or nearby corners 24 may be relatively
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resilient or stifl whereas areas disposed 1n a central portion
closer away from corners 24 may be more flexible so that
portion 22 can conform to computing device 50 as needed.
Comers 24 1 turn may therefore be reinforced with one or
more 1mpact resistant materials and/or structural designs so
as to withstand and shield device 50 during collision, drop
or otherwise accidental conduct.

Turning to FIG. 3, case 10 1s depicted without correspond-
ing device 50 so that rear support surtace 23 can be readily
observed. Surface 23 may be defined by a structural backing
plate and be structurally reinforced by, for example, utilizing,
a honeycomb pattern. The shapes associated with the hon-
eycomb design may be raised or instead, the borders
between the shapes may be raised. As a result, the honey-
comb pattern of surface 23 can either be 1n a positive or
negative relief configuration. Advantageously, the honey-
comb embodiments of surface 23 may provide additional
rigidity, strength or stifiness to portion 20 of case 10 1n a
manner that optimizes overall case 10 weight and material
COsts.

Preferably, edge 22 may be defined by extending away
from the rear support surface 23 and terminating 1n an
inwardly extending lip 28. Lip 28 may be wider or thicker
than the lower portion of edge 22 extending away from the
rear support surface [32] 23. In this respect, perimetral edge
28 may be operable to tlex outwards while also being
capable of securely retaining device 50 once assembled with
lip 28.

Portion 20 may also include optional optical system
cutout 21 and/or actuator surfaces or cutouts 29 positioned
with edge 22. Cutout 21 and/or surfaces 29 may be formed
by being trimmed or cut from edge 22 by the end-user
according to particular device 50. Edge 22 1n turn may be
tormed with pre-etched portions operable to be trimmed or
modified as needed by the end-user. Cutout 21 and/or
surfaces 29 may also include corresponding hingeable cov-
ering surfaces or detachable covers that can be easily moved
as needed or required to further shield corresponding optical
system 56 of device 50 and/or related actuators positioned
along the corresponding perimeter of device 50.

Edge 22 may also include a base receiving portion 25 that
1s thinner than the other portions of edge 22. In this respect,
when a detachable base 33 (also referred to herein as a base
device) 1s introduced with portion 20, portion 235 this
reduced material creates a gap, space, or retaining groove
operable to securely retain base 33 as described more
particularly below.

FIG. 4 depicts case 10 1n a manner similar to FIG. 3,
whereas case 10 has now securely received device 30 in
portion 20. Similarly, FIG. 5 depicts a forward perspective
view o1 device 50 assembled with case 20, wherein base 53
1s now operatively coupled therewith via portion 235. Portion
25 1n turn may include the foregoing retaining groove with
corresponding fasteners such as one or more snap fit con-
nectors, cables, clamps, couplings, dowels, hooks, keys,
latches, or magnets. Preferably, the fastening scheme of
portion 25 will align base 53 as required to facilitate easy yet
cllective fastening as well as quick release of base 23 when
required.

Turning to FIG. 6A, case 10 1s depicted assembled with
device 50°s control mechanism 355 optionally received by
mechanism receiver 27. Mechanism 35 1n this particular
embodiment 1s a digital stylus i1n the shape of an elongate
member such as a pencil or pen. In this respect, recerver 27
1s shown with a cylindrical receive that 1s operable to
slidably receive and retain mechanism 55. However,
receiver 27 may be in any shape or manner including a
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two-part bendable, flexible receiver operable to securely an
add-on, optional control mechanism 55 of device 50 1nclud-
ing a mouse, remote control, or the like. Recerver 27 may
also be integrally formed with edge 22 or detachable there-
with as needed or desired. Optionally, device 10 may include
leash 26 positioned anywhere along edge 22 and preferably,
in communication with corner 24. Leash 26 may further
include a tension adjustment mechanism so that the end-user
can, for example, adjust the corresponding tension and
engagement between 50 and edge 22. Preferably, leash 26
may be in connection to corner 24 and be operable to wrap
around base 33 and device 50 when assembled with portion
20.

FIGS. 7 and 8 depict related views of FIGS. 6A and 6B,
wherein device 50 has again been removed so portion 20 and
its features can be more easily seen. Specifically, FIG. 7
depicts a forward plan view of portion 20 so that surface 23
and edge 22 are seen with stand 40. FIG. 8 1s a perspective
view of FIG. 7, wherein stand 40 1n FIG. 8 can more clearly
be seen 1n a deployed state as described more particularly
below. Exemplary portion 25 can also be more clearly seen
in FIG. 8, portion 25 being preferably recessed so as to
recelve device 53. Portion 20 1s not so limited, however, and
portion 25 may be trimmed to {it or may be pivotable or
adjustable to run continuous between corresponding corners
24 while also being capable of receiving device 53 without
permanently being recessed.

Turning to FIGS. 9-16, a preferred embodiment of stand
40 1s more clearly described. Specifically, FIG. 9 depicts
case 10 assembled with base 53, wherein stand 40 1s shown
being deployed supporting base 53 and case in an elevation.
FIG. 9 also depicts portion 30 coupled to portion 20. Portion
30 may be constructed from impact resistant or resilient
portions such as foam, polymers or an elastomers. Portion
30 may be dimensioned to corresponding with surface 23
and partially or substantially cover the rear portion of device
50 opposite its graphical user interface or display.

It can be seen that portion 30 may include one or more
raised portions 33 for additional protection to device 50 and
portion 20. Moreover, portion 30 may be formed with device
20 or may be detachable via one or more fasteners 36. It 1s
noted that each elevation associated with stand 40 can
include predetermined height and/or angle of a graphical
user itertace of device 50 with respect to the corresponding
surtace on which base 53 and/or device 10 are seated. FIG.
10 sumply depicts the same embodiment of FIG. 9 wherein
case 10 has been rotated so that certain features of stand 40
can be more clearly seen. On the underside of stand 40,
fasteners 51a and 51b can also be seen. Fasteners 51a and
51b are operable to facilitate and/or securely fasten case 10
with stand 40 in the closed state. Fasteners 51a and 51b may
be magnetic fasteners recessed in respective stand 40 and
case 10 so that in the closed state stand 40 and case 10 are
substantially planar. The disclosed solution 1s not so limited,
however, such that any type of fastener or fastening engage-
ment 1s contemplated to be incorporated to secure stand 40
and case 10 including one or more bolts, clamps, couplings,
hooks, hook and loop fasteners, pins, and/or latches.

FIG. 11 1n turn depicts a close up view of section 11-11
of FIG. 10. More specifically, stand 40 may comprise a stand
mechanism 41 that 1s pivotally connected to a rotational axis
47 of portion 20. Axis 47 may be defined by a void or
chamber with a fastening mechanism and/or rotational pin
operable to rotably engage with mechanism 41. In turn,
mechanism 41 1s capable of rotating about axis 47 between
a closed state 1n which mechamism 41 may be substantially
parallel with surface 23 and/or positioned within or upon a
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mounting recess or cavity that is operable to correspond to
mechanism 41. The herein disclosed mechanism 41 1s not so
limited, however, and any number of stand mechanisms can
be contemplated within the disclosed solution that may
adjust the position and/or elevation of corresponding case

10.

As can also be seen, positional slide 43 may be pivotally
engaged with a second rotational axis 48 of stand 40.
Specifically, slide 43 may 1nclude a rotational pin, rod, or
axel operable to securely and pivotally engage with axis 48
which situation along lateral edges of mechamism 41 away
from axis 47. As seen more particularly in FIG. 12, slide 43
may further comprise a pivot coupling 49 positioned oppo-
site axis 48 and 1n communication with edge portion 22. In
this respect, as mechanism 41 pivots away from case portion
20 about axis 47, slide 43 1s operable to also rotate about
respective axes 48 and 49 while also providing added
support to stand portion 20.

Turning back to FIG. 11, 1t can be seen that slide 43 may
include positional guides 42A to correspond with guides
42B of pivot arm 45. Arm 45 1n turn may form a lower
portion of slide 43 and may include coupling or axel 49. Arm
45 may also 1include one or more positioning mechanism 46
that operate 1n concert with guides 42A and B. Specifically,
arm 45 may be operable to slide along guides 42 A being the
closed state as well as one or more elevations. To fix stand
40 1 place 1n the one or more elevations, slide 43 may also
include latch receiver 46 A. Receiver 46 1n turn functions as
a position locking mechamism to receive a latch 468 dis-
posed on the underside of arm 45 (opposite surface not
depicted 1n FIG. 11). Latch 46B 1n turn may be designed to
securely engage with receiver 46A by, for example, being
extending into a void of recerver 46 A until an outwardly
extending portion of latch 46B fixes arm 45 1n place. If 1t 1s
desired that slide 43 be longer so as to aflect elevation or
angle imparted by stand 40 to case 10, then slide 43 may be
turther slid along guides 42A and 42B until the desired
arrangement as defined between latch 468 and correspond-
ing receiver 46 A. At this point, latch 468 may mechanically
alhix to receiver 46 A. Optionally, stand 40 may emit a click
sound when latch 46B has been securely fastened with
receiver 46A.

To release the secure engagement between latch 46B and
receiver 46 A, a predetermined force or movement may be
applied to mechanism 41 so that stand 40 can again move
between the closed state or the one or more elevations.
Optionally, a release actuator may be included with stand 40
that will release a secure engagement between latch 46B and
receiver 46 A and/or any other features of stand 40 that may
have fixed stand 40 1n a particular elevated position.

Turning to FIGS. 12 and 13, close up views can be seen
of mechanism 41, slide 43, and arm 45 when assembled with
portion 20. FIG. 14 depicts case 10 with an exemplary stand
40 1n an exploded state so that it can be more clearly seen
how mechanism 41, slide 43, and arm 435 may assemble both
with each other and with corresponding portion 20. Addi-
tionally, 1t can be more clearly seen how latch 46B 1s
operable to securely engage with corresponding receiver
46A. Preferably, latch 46B may include an outwardly
extending portion that can be slid ito place until being
allixed to receiver 46A. Latch 46B may be substantially
rigid, resilient, or also constructed from elastic maternal
operable to flex 1to secure engagement with corresponding
receiver 46 A. The coupling between recerver 46 A and latch
46B 1s not necessarily limited to the tapered, substantially
parallel edges and forward edges of FIG. 14 and any bolt,
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clamp, dowel, hook, joint, key or otherwise shaped latch and
receiver may be included as needed or desired.

Turning to FIGS. 15A and 15B, an exemplary slide 43 1s
depicted. As previously described, slide 43 may comprise an
upper rotational axis 48 operable to pivotally engage with
mechanism 41. FIG. 15B 1s similar to FIG. 15A, wherein
slide 43 can be seen having been rotated so that features of
the opposite side are now clearly seen. Since exemplary arm
43 1s 1n an exploded state 1n FIGS. 15A and 15B, guides 42A
and 42B can be more clearly seen with respect to how they
function together as well as latch 46B and corresponding
receiver 46A. It should be noted that latch 46B, guide 42B,
or axes 48 may be integrally formed or detachable as needed
or desired. Latch 46B, receiver 48A, guides 41A and 42B,
and/or axes 49A and 48 may be constructed from relatively
resilient materials such as 1njection molded plastics. Alter-
natively, latch 46B guide 42B, or axes 48 may be formed
with rubber or elastomeric material that may prevent against
wear during continued use as well as mask or reduce any
sounds produced when translating slide 43 between 1ts one
or more predetermined positions of the deployed state.

It 1s also noted that more than three or less than three
receivers 46 A may be included with slide 43. Optionally,
receiver 46 A may be positioned closer or further apart
and/or more may not be completely pierced through slide 43.
In other embodiments, neither latch 46B nor receivers 46 A
are included and instead, guides 42A and/or 42B may
include fastening mechanisms operable to securely maintain
slide 43 1n a particular position or elevation. Optional
fastening mechanism of guides 42A and/or 42B may include
any clamp, bolt, coupling, dowel, latch, lock, pin, rivet, or
the like formed therewaith.

FIGS. 16 A and 16B depict an exemplary stand mecha-
nism 41, wheremn FIG. 16A depicts a forward perspective
view of mechanism 41 whereas FI1G. 16B depicts the reverse
side of mechanism 41. FIG. 16B specifically depicts the
respective rotational axes of pivot portion 41A which cor-
respond to axes 47 and 48 as previously described. Support
portion 41B 1n turn may be the lower portion of mechanism
41 and designed to securely support case 10 when 1n a
deplovyed state and situation on a mounting surface such as
a table. As can be seen, portion 41B may be wider than
portion 41 A though mechanism 41 1s not so limited. Option-
ally, mechanism 41 may impart structural support and sta-
bility by optional support legs (not depicted), a grip surface
on the mounting lip of mechanism 41 or any other manner
within the nature of the disclosed case 10.

Turning to FIG. 17, case 10 1s depicted with the foregoing
described stand 40 when coupled to detachable base 33 and
case 50. It can be seen that stand 40 and base 33 are each 1n
deployed state. FIGS. 18A and 18B depict similar embodi-
ments of FIG. 17, but with the foregoing features 1n a closed,
portable state. More specifically, FIG. 18A depicts a side
plan cross section view of case 10 when assembled with
device 50. It can be seen that latch 46B and receiver 46 A are
in a position adjacent to axis 48 and mechanism 41, slide 43,
and arm 45 are substantially parallel with surface 23 of
portion 20.

FIG. 18A also depicts external shield portion 30 being
operatively coupled to the aft side of portion 20. In this
respect, portion 30 1s substantially parallel with stand 40
when 1n the closed, portable state and may also be substan-
tially planar with mechanism 41. FIG. 18B i1s a similar
embodiment to FIG. 18A but with base 53 connected
thereto. It 1s understood that portion 20 may be include
additional fastening mechanism operative to securely
engage base 33 with portion 20 in addition to portion 235 and
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corresponding groove. For example, base 53 may be detach-
ably hinged to portion 25 so that it 1n the closed, portable
state of FI1G. 18B, base 53 may be substantially parallel with
surface 23 while also being fastened along its perimeter at
one or more fastening areas or couplings. Optionally, base
53 may include 1mpact resistant material to further protect
device 50 when assembled with case and in the closed,
portable state.

FIGS. 19A and 19B depict side plan views of the embodi-
ments of FIGS. 18A and 18B, respectively, 1n a deployed
state. Specifically, F1G. 19A depicts a side plan view of case
10 assembled with base 53 and device 50 1n a deployed state
whereas FIG. 19B depicts the same embodiment of FIG.
19A but taken along center cross section. As can be seen,
stand 40 1s a first elevation with mechanism 41 rotated
outwardly about axis 47 and slide 43 having likewise been
rotated about axis 48.

Turning to FIGS. 20A through 20C, case 10 can be seen
in a deployed state moving between three elevations. Spe-
cifically, FIG. 20 depicts stand 40 1n 1ts {irst, upper-most
clevation with latch 46B being mechanically attached to
corresponding receiver 46 A. As latch 46B 1s positioned 1n 1ts
upper-most position, the elevation of case 10 1s highest and
the corresponding angle formed between stand 40 1s most
acute across FIGS. 20A through 20C. In contrast, as latch
46B moves to lower receivers 46 A (see FIG. 20B and FIG.
20C) as slide translates along guides 42, 1t can be that the
angle formed between stand 40 and case 10 becomes
increasingly obtuse while the elevation imparted by stand 40
1s lowered. While FIGS. 20A through 20C depict three
distinct elevations and angles, 1t 1s to be understood that any
number of slide positions may be defined by slide 43 and
arm 435 as needed or desired.

It 1s to be understood the portion 20 of case 10 preferably
completely or substantially envelopes case 50 when case 50
1s securely engaged therewith even while adjustable stand 40
moves between closed and deployed states. This 1s particu-
larly advantageous 1n the art as no ancillary features or
stands are required to customize the computing experience
with a particular device 50, safely transport said device 50
between operating environments, while ultimately protect-
ing from the expected and unexpected accidents that tend to
occur with computing devices.

Portions 20 and 30 may be integrally formed with each
other or may be detachable as needed or preferred. Prefer-
ably, portion 20 and 1ts features may be constructed from an
injection molded TPU rubber but portion 20 1s not so limited
and 1t may be fabricated from a variety of maternials. As can
be seen throughout this disclosure, when device 50 1s
received and securely retained by portion 20 of case 10, case
10 and corresponding device 50 are substantially coexistive
so that case 10 sufliciently protects device 50 and avoids
injurious actions befalling device 50, including impacts,
sharp objects, shock and scratches to the graphical user
interface or display screen of device 50.

As can be seen, case 10 can easily and securely retain
device 50 while also having the capability to secure device
50 1n case 10 during a variety of operating environments
including, but not limited to, an accidental or intentional
drop. Advantageously, the described case 10 amply protects
device 50 yet does not interfere with access to buttons, ports,
or the device 55°s graphical user interface 355. Case 10 1s
therefore also advantageous since 11 stand 40 or base 53 fails
or breaks, case 10 will still protect device 30 from also
incurring damage requiring repair.

As stand 40 and its components may take various forms
and shapes without departing from the scope of the herein
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discussed solution, FIGS. 21A through 21C depict an alter-
native slide 143. FIG. 21A specifically depicts slide 143 1n
an assembled state and FIGS. 21B and 21C depicts slide 143
in an exploded state. Similar to slide 43, slide 143 may
comprise an upper rotational axis 148 operable to pivotally
engage with mechanism 41. FIG. 21C 1s similar to FI1G. 21B,
wherein slide 143 can be seen having been rotated so that
features of the opposite side are now clearly seen. In the
exploded states of FIGS. 21B and 21C, guides 142A and
142B can be more clearly seen with respect to how they
function together as well as latch 1468 and corresponding
receiver 146A.

Similar to latch 46B, latch 146B may extend outwardly
from arm 1435 to communicate with and securely engage
with receivers 146A. In this embodiment, receiver 146 A
may extend outwardly from guide 142 A towards latch 146B.
In this respect, receivers 146 A may not include a window or
cutout and instead may be recessed so as to both securely
engage with latch 1468 and also ensure that guides 142A
and 142B remain aligned and substantially planar. Similar to
the embodiments of FIG. 15, latch 146B, guide 142B, or
axes 148 may be integrally formed or detachable as needed
or desired. Latch 1468, receivers 148A, guides 141 A and
1428, and/or axes 149A and 148 may also be constructed
from relatively resilient materials such as mjection molded
plastics. Latch 146B, guides 142B and/or 142A, or axes 48
may also be formed with rubber or elastomeric material that
may prevent against wear during continued use and/or
reduce any sounds produced when translating slide 143
between 1ts one or more predetermined deployed positions.

It 1s also noted that more than the depicted recervers 146 A
may be included with slide 143. Optionally, recervers 146 A
may be positioned closer or further apart and/or their respec-
tive location may be adjustable 1n those embodiments by, for
example, being removably attached to slide 143 1in the
desired position through adhesives, magnets, hook and loop
fasteners, sonic welding, click fit engagements, or the like.

The defimitions of the words or elements of the following
claims are, therefore, defined 1n this specification to not only
include the combination of elements which are literally set
forth. It 1s also contemplated that an equivalent substitution
of two or more elements may be made for any one of the
clements 1n the claims below or that a single element may be
substituted for two or more elements 1 a claim. Although
clements may be described above as acting in certain
combinations and even initially claimed as such, it 1s to be
expressly understood that one or more elements from a
claimed combination can in some cases be excised from the
combination and that the claimed combination may be
directed to a subcombination or variation of a subcombina-
tion(s).

Insubstantial changes from the claimed subject matter as
viewed by a person with ordinary skill 1n the art, now known
or later devised, are expressly contemplated as being equiva-
lently within the scope of the claims. Therefore, obvious
substitutions now or later known to one with ordinary skill
in the art are defined to be within the scope of the defined
clements. The claims are thus to be understood to include
what 1s specifically 1llustrated and described above, what 1s
conceptually equivalent, what can be obviously substituted
and also what incorporates the essential 1dea of the embodi-
ments.

What has been described above includes examples of one
or more embodiments. It 1s, of course, not possible to
describe every conceivable combination of components or
methodologies for purposes of describing the aforemen-
tioned embodiments, but one of ordinary skill in the art may
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recognize that many further combinations and permutations
of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such
alterations, modifications and variations that fall within the
spirit and scope of the appended claims. Furthermore, to the
extent that the term “includes” 1s used 1n either the detailed
description or the claims, such term 1s intended to be
inclusive 1n a manner similar to the term “comprising” as
“comprising” 1s iterpreted when employed as a transitional
word 1n a claim.

What 1s claimed 1s:
1. A case for a computing device comprising:

a rear support surface operatively coupled to a perimetral
edge of the case that securely engages with the com-

puting devicel:], wherein the rear support surface has

a material stiffness greater than the perimetral edge of

the case; and

a support stand 1n communication with the rear support
surface, wherein the stand 1s operable to move between
one or more elevations, wherein the support stand is
pivotable about a first rotational axis of the rear support
surface, the support stand comprising|:}

a stand mechanism with a support portion and a pivot
portion; the support portion operable to communi-
cate with a corresponding mounting surface of the
rear support surface and the pivot portion operable to
pivot the support stand between a closed state and
the one or more elevationsl;],

wherein the support portion 1s wider than the pivot
portion, and wherein the support portion further
comprises one or more fastening mechanisms oper-
able to securely engage with the rear support surface
in the closed state.

2. A case for a computing device comprising:

a rear support surface operatively coupled to a perimetral
edge of the case that securely engages with the com-
puting device; and

a support stand 1n communication with the rear support
surface, wherein the stand 1s operable to move between
one or more elevations, wherein the support stand 1s
pivotable about a first rotational axis of the rear support
surface, the support stand comprising|:}

a stand mechanism with a support portion and a pivot
portion, the support portion operable to communicate
with a corresponding mounting surface of the rear
support surface and the pivot portion operable to pivot
the support stand between a closed state and one or
more elevations[;], and

wherein the pivot portion of the support stand further
comprises first and second pivot couplings, the first
pivot coupling pivotally engaged with the first rota-
tional axis of the rear support surface and the second
pivot coupling pivotally engaged with a pivot arm;
wherein the pivot portion is operable to pivot the
support stand between a closed state and the one or
more elevations;

wherein the support portion 1s wider than the pivot
portion, and wherein the support portion further com-
prises one or more fastening mechanisms operable to
securely engage with the rear support surface in the
closed state.

3. The case of claim 2, wherein the pivot arm further
comprise a guide 1 communication with the second pivot
coupling, the guide comprising a plurality of predetermined
positions.
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4. The case of claim 3, wherein the pivot arm 1s slidable
about or along the guide between the predetermined posi-
tions, wherein each predetermined position corresponds to
an elevation of the case.

5. The case of claim 2, wherein the pivot arm 1s pivotally
engaged with a second rotational axis of the rear support
surface, the second rotational axis aligned with or 1n com-
munication with the support portion in the closed state, and
wherein the second rotational axis 1s adjacent to a lower part
of the perimetral edge of the case.

6. The case of claim 5, wherein the external shield portion
comprises one ov a plurality of impact resistant portions or
resilient portions.

7. The case of claim I, wherein in a closed state, the stand
is substantially recessed in or substantially parallel with the
rear support surface.

8. The case of claim 1, wherein the rear support surface
and the pervimetral edge substantially ov entirely shield a
rear surface of the computing device.

9. The case of claim I, further comprising: an external

shield portion integrally formed with ov detachably con-
nected to the vear support surface, and wherein the external
shield portion is dimensioned to correspond with the rear
support surface and at least partially cover a vear portion of
the computing device.

10. The case of claim I, wherein the vear support surface
is selectively comnstructed with a reinforced honeycomb
design.

11. The case of claim 1, wherein the case is constructed

from a single material or wherein the perimetral edge is

relatively flexible or rvesilient and the rear support surface is
impact resistant.

12. The case of claim 1, further comprising: one or more
impact vesistant corners formed with the perimetral edge
and/or the rvear support surface.

13. The case of claim 1, wherein the perimetral edge of the
case is defined by extending away from the vear support
surface and terminating in an inwardly extending lip, and
wherein the inwardly extending lip is wider than the portion
of the perimetral edge extending away from the rear support
surface.

14. The case of claim 1, wherein the perimetral edge of the
case is defined by extending away from the rear support
surface and terminating in an inwardly extending lip, and
wherein the perimetral edge is operable to flex outwards and
the inwardly extending lip is operable to securely retain the
computing device.

15. A case for a computing device comprising:

a rear support surface operatively coupled to a perimetral
edge of the case that securely engages with the com-
puting device, wherein the rvear support surface has a
material stiffness greater than the perimetral edge of
the case; and

a support stand in communication with the rear support
surface,

wherein the stand is operable to move between one or
more elevations,

wherein the perimetral edge ov the rear support surface is
operatively coupled to a detachable base along its
lower portion, and

wherein the detachable base attaches to a retaining
groove or pivot axis of the rear support surface, the
detachable base being a keyboard.

16. A case for a computing device comprising:

a rear support surface operatively coupled to a perimetral
edge of the case that securely engages with the com-



US RE48,866 E

15

puting device, wherein the rvear support surface has a
material stiffness greater than the perimetral edge of
the case; and

a support stand in communication with the rear support
surface,

wherein the stand is operable to move between one or
more elevations,

whevrein the perimetral edge or the rear support surface is
operatively coupled to a detachable base along its
lower portion, and

wherein the detachable base is constructed from at least
impact rvesistant material and operable to securely
engage with the perimetral edge when the case is in a
closed state, and

wherein the detachable base is operable to completely or
substantially envelope and/or shield the computing
device in the closed state.

17. A case for a computing device comprising:

a rear support surface operatively coupled to a pervimetral
edge of the case that securely engages with the com-
puting device, wherein the rvear support surface has a
material stiffness greaterv than the pervimetral edge of
the case; and

a support stand in communication with the reav support
surface,

wherein the stand is operable to move between one or
more elevations,

wherein the perimetral edge or the rear support surface is
operatively coupled to a detachable base along its
lower portion, and

whevrein the detachable base is operatively coupled to the
rear support surface.
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