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

Knight et al.

45) Date of Patent: .«

USO00DE19805S

US D819,805 S

Jun. 5, 2018

(54) INJECTOR D383.205 S *  9/1997 Pagay ......cococomcrecminn.. D24/112
D401,325 S * 11/1998 Hjertman ..................... D24/114
: _ . D419,671 S * 1/2000 Jansen ...........cocevvnnen. D24/112
(71)  Applicant: UCB Biopharma SPRL, Brussels (BE) D421,121 S *  2/2000 Prasad .......cococorvvnn.... D24/114
_ _ D445,176 S * 7/2001 Landers ....................... D24/108
(72) Inventors: Barry Alan Knight, Berkshire (GB); D446,578 S * 82001 Jansen .......cc....... D24/110
Marko Plevnik, [L.ondon (GB),, D447,797 S * 92001 Odell ...........coceeiiiiill, D24/112
, N ,
Norihiko Inoue, LOHdOﬂ (GB),, Jamie )548,867 S 8/2007 Chue ............................ )19/149
e D574954 S * 2008 Smith .......................... D24/114
Buckley, London (GB); Lisa Hornsey, D578.210 S * 10/2008 MULta wvvevvevevveoo D24/114
[L.ondon (GB) D610,253 S *  2/2010 Kawamura .................. D24/114
D618,347 S * 6/2010 Bradshaw .................... D24/108
(73) Assignee: UCB Biopharma SPRL, Brussels (BE) D651,309 S = 12/2011 Rowe ..o, D24/130
8,337,468 B1™* 12/2012 Reis ...cocovvevnnnnn., A61M 5/3257
604/181
3K .
(**)  Term: 15 Years D729.931 S * 52015 Takeuchi .............. D24/114
D739,933 S * 92015 Etthin .....cocoovvviiviininnnl. D24/114
(21) Appl. No.: 29/602,204 D741,476 S * 10/2015 Hiraoka ...cccoovvevnn.... D24/114
D747,797 S * 1/2016 Fourt ........ooevvvivinnin. D24/114
(22) Filed: Apr. 28, 2017 D770,612 S * 11/2016 Green ...........ccooveeereenn, D24/114
51 1OC A1) Cl 4-02 D785,162 S * 4/2017 Swisher .............oooll. D24/114
( ) ( ) B e A R R R R R R SR R E R P PR PR R B S - (Continued)
(52) U.S. CL
USPC e D24/114  Primary Examiner — David Muller
(58) Field of Classification Search Assistant Examiner — Nathan Johnston
USPC ....... D24/112-114, 133, 186, 104, 127, 130:; (74) Attorney, Agent, or Firm — Muncy, Geissler, Olds &
606/181, 185; 604/264, 272, 115, 232, Lowe, P.C.
604/187, 158, 164.08, 192, 263, 163, 181,
604/184, 198, 227 (57 CLAIM
CPC ... A61M 5/31596; A61M 2005/1787; A61M The ornamental design for an injector, as shown and
2005/31508; A61M 5/31511; A61M described.
2005/3121; A61M 2005/31598; A61M
2005/312 DESCRIPTION
See application file for complete search history. _ _ _ o _
FI1G. 115 a top, left perspective view of the injector showin
p persp ] g
(56) References Cited our new design, the top, right perspective view being a
| mirror 1mage thereof;
U.S. PATENT DOCUMENTS FIG. 2 is a left side view thereof;
. FIG. 3 1s a right side view thereof;
5,115,816 A 5/1992 lee .ooevvvvennnnnn.. A61M 5/1782 FIG. 4 is a front elevational view thereof:
600/562 e . ) _
D398 643 S *  8/1997 Mitchell No4/114 FIG. 5 1s a rear elevational view thereof;
5,496,288 A * 3/1996 Sweeney ............. A61M 5/178  FIG. 6 1s a top plan view thereof; and,
90/254.3 FIG. 7 1s a bottom plan view thereof.
5,509,903 A * 4/1996 Grendahl .............. A61M 5/178
604/187 1 Claim, 6 Drawing Sheets
f:i:'.-:%‘l‘_";- ’h*|
"x::t = - —v*'l ‘L-:'I
BRI R AN
By, o



US D819,805 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
D804,651 S * 12/2017 Loonan ........................ D24/114
2001/0021828 Al1* 9/2001 Fischer .............. A61IM 5/31511
604/218
2003/0055376 Al1* 3/2003 Delay ...........occouen.n. A61J 1/062
604/82
2005/0063857 Al* 3/2005 Alheddt .............. A61IM 5/31511
422/28
2007/0239117 Al1* 10/2007 Chelak .................. A61M 5/326
604/198
2008/0009789 Al* 1/2008 Zinger .................. A61J 1/2096
604/89
2008/0300549 Al1* 12/2008 Verespel ............... A61J 1/2096
604/198
2012/0109072 Al1* 5/2012 Tabata .................... A61IM 5/28
604/192
2013/0085452 Al* 4/2013 Schift ................ A61M 5/31511
604/218
2015/0005707 Al1* 1/2015 Diaz ................... A61M 5/3221
604/110
2015/0051578 Al1* 2/2015 Herr .....cccooooeeiiinnn... A61M 5/24
604/506
2015/0057608 Al* 2/2015 Hitscherich, Jr. ... A61M 5/3137
604/91
2015/0174328 Al1* 6/2015 Loof .........cocooeiiiinil. A61IM 5/24
604/187
2015/0196714 Al1* 7/2015 Creaturo ............. A61M 5/3129
604/198
2016/0325047 Al1* 11/2016 Vedrine ................... A61IM 5/24

* cited by examiner



US D819,805 S

Sheet 1 of 6

Jun. 5, 2018

U.S. Patent

o
- -t._.-....
I'- E-
'-_n... & -._.u_._“..-
H N,
i
“.- .__- - ._"—...

[ )
r #l'.-i.-'.—'.. - ..‘q.- M B Rl R Rl Rl R Rl b R b Rl b bl R bl Rl R oL R Rl R R o
¥ : . ¥ llf.”.-ll,llll,l.-ll,l..llflll,l..ll,llll.,llllfnll,llllfl
L | n
i.‘- .-.nl...l...l..l IIIII’”’I"'

s
" L . LE R R NENENESEREREREREREEEREEEREERERTE.]
.._.-. i .l..i...-..._. ....-.. L7 .-_.._
-“..l...l..l._l.ll W I.I.I.I.II...- . =, h .

\ ﬁh .__-.ml.l.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.

|_:..__-w " |

P el E......_a_._.l_ “t - ‘i
- E - k - E - E - _1.n.l.—.l_ﬂidl___.luﬂuﬂ-ﬂuﬂ-ﬂuﬂﬂﬁuﬂﬂtﬂ.% mip ._”_-..‘._ll-. .@-_.-.

o

.l..u.
TN, N T m.__.l.w.m...
.rgldﬂ.“””“? J.-u.u. il il il il ol ol ol e N NN AN -,.._.”._-r"_..il
.-_u.h.r _-.-. .'l'

.r'.r.r..rlr'#"-'. ’ M'J“h..-.-.-..-.-.-..-.-.- L} e '.-..-..'..-..-..'. ...JM

4 h...-..-..-...l...l..l‘.l..l..l..l...l..l.*.l..l_... - - M

& ru! [ e el e e e e e e s e e e e L L e ]

LY

™
e
o
+
+
¥
w
- -~
-
d
[
F
n -:‘"'.-
Ta="
%
S
L
L ] L J
a

*—
H.. '} ._..Fn, .‘-.ll 3 ._-..-_ni..........ii_ﬁr._l gy oy ey oy e e oy oy e ey dp e e e e e e ..nmo .q# e ..._r.. ._H-..u_..
.-.-L‘ .._-_ _-w ES I I T I T I T T T I S T S T L X Y FA SN ¥ - *y : -.-. ¥
.' A -. I‘l‘I‘I‘I‘I‘I‘l‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘.I‘I‘I‘I‘l‘I‘I‘I‘I‘I‘I‘I‘.I‘I‘I‘.I‘I‘I‘.I‘I‘I‘I‘I‘I‘.I‘I‘l ‘k .' N .I.ﬂ ﬁ*l t
l__-." ] k N - -y oy oy o n_ -J .__I. .
‘I- .-_ M “.. M ..!l__..l_...l._..l__..l_...l_...l__..l_...l._..l__..l_...l_...l__..l_...l_...l__..l_...l._..l__..l_...l.. P Ll Sl Tl Sl Sl e el el el P el el Tl Sl Tl Sl Tl Tl Mol Tl Tl Sl el A S e .l‘..-. LY N.# i"- )
Al ! r - : in £ I
.* : LA LR Ay
“l_.- " H- * Pl - e S S S S S | ‘.. "..- aaaaaaa P T T b =y iy iy e e e - L-.-.!l..-.'. .-”
Y ] ¥ ' F R PR R R e | .ﬂ...-.llllll [ ] [ ] rFErEEFEFEFRF FUR R R R = -I..I
"..__" N H ..rH- M I N N MM N N =" [ ] [N N N N NN N NN NMENNNNNNNNNNNNNY a [N NN N NN NN NN N NN NNN. ﬁ- ".. av- ..-. B
i + g . o ¥t \.\ 27
LN P [ ] a L .—- #‘
- 4 Ar . LI |
-.-_-. 1 ] - . = :
Y W m,, “T_.__. LN R .7 y._.n . : \»ﬁ . e T L anmrﬁ_..u ._._._,__
b I .
i _s.“ e o o e e i e s sk e sk e sl e e sl e e sl sl e e sl sl e e e sl e e sl mlr e Y ey ”“— ) llw. B .--“..-. “I.I“' -+« a_m I.Ihi‘.ll a
Ny _W F I-.H.#__l - Rt s, - .-_I.RUEﬂI.__._...__.!...l-ilﬂnuu_r . F
i) M .rm i-- ! .--.l Wr -_. .Il..l.l.l.!.l..-_.-.l.-_l —IMJ L L _l.._l.“_.l.. .-_-.-... I_-h l‘.-_._.. .-.-..-.l.- ~TFFFEFEFTT .“.
a L. v ta . .-_“ ¥
_ [ i A—. g LY
.. L) »t 2 W% ol s :
.,n. d 1 Wt ot l..,“..-_._._... wirte et ", 7 4 A
.-.- .I LR .I..I.”...l_..._.l e i- L ll____ rl_l l.-l .m .-..l.l.l.l.l.l.I.-. LM ’ .I-.
%‘ ..I"i 'I M .l.rli.._.-..l..l.@ y - ..-HI..._-..._-..._-...I.._-H... o r )
W v PR S, s #
l-.ll\-. u.l..._-ﬂ.-.r..-ﬂl. _._.I.““.“_“..l.__.l.l.-_...l.__l .I-_.-I l-i.-...-..-llnl.-_l' k-uo._l..l..l.:l:l:l.:l:l:l.:l:l:l.:l:lr.l...l..-r.l...l..-r.l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l.l..l..l .l..-.”....l..l. l\n._n.
; oy .-h.-n. .-..-_. H.-It‘"l.l llﬂ‘_lﬁr.lll_.l..l. x N .-.
o~ ...,..m e LI f s e e Y W *
rl'll'.r.l.llllqlu.l..lip S I-.l”.r”ﬂl [ R . t.l...r...-...l.lli..-_..l...l_..l“.__u.r.l - .-_11 .ﬁ‘-ﬂ
nﬁw. . T ey ke . . .

. -
i e e -
PR - e
- )



US D819,805 S

LI

Sheet 2 of 6
f
?
|

P .
. .1.. Ltﬂ..l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l-n.. : h. i .........-.-.,.1 '.l_-.-_,-.l,-.._.-_._.-_._.lq.olq.ol..,.l...i_..-1.._...i...1 1.1.............._..r.rt.r.r.r.r.r.r.r.rt.r.r.r.r.r.r.r.rt.r.
'l_'.r'.-_-.r'.r..-_lf'l fﬁ#‘iiiiiiiiiiiiiiiiiﬁ. 1 | ™ L R o ey .—-
. - L
.I_‘I..l - _1“.1“ o i;“l‘” - .I."_ .j_ . -. M - gt - .-
il il - L S " l.r l-_l.l_ .Pl.."i. * ¥ ¥ o e A
..-.._ll ._i e ol ol -...._ L] a n.u_.___ i Hy . Al el ol ol ol ol ol ol ol ol ol ol il ol ol ol ol ol ol ol ol ol ol ol el ol ol e ol ol ol il ol ol ol ol ol ol ol ol ol ol ot ol ol ol ol ol
“ ] e l..l." * f-.." k .l.-...". ...“."J_.!- et " r a . - e i B E R e i R
Lo, L) n - - - . ek B ]
A"y LI S Teelda, oty T
“I..!'_.-I..I - l." " fl# i.“_”- t......L “. M % e’’’ ' "'y’ Al e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
] ’ ' LT 1
i ¥ L] “N : o -
h ] 1
4 [ ] [ ] ] T 1 L L e oy kR A
& - . e L e e ¥
1 t.' an .-... L ] R Ll LIS SR S SR SR TP SR SR SR S SRS S SIS SR SR S TPV SRS SRS SRS SR S SO S IPR SR SN SR NP SR S PR R - J .-“ e e e o e rrrrrrrrrrr s rr R s rrr R R r R e e w
-. .i ‘ . .'r‘....‘.‘............................-...................................-...........-...........-.....-.‘..‘.-“.‘..“.“..‘..‘. .rﬁ - in
4 " [ ] [ ] L ] L o e R N R - EEE O R i L)
L] ¥ L] L r
[ ] e a
i - ¥ L] 1 PURS. em . )
[ ] .
L] ] ] L] - ! L]
- ok L L B BN NN NN NN NN NN BN BN B BN NN BN NN NN NN NN NN BN NN NN NN NN RN N RN NN BN BN NN BN BN NN NN NN BN NN NN NN NN NN NN A BN NN NN BN NN N NN A [ ]
L I ¥ L] L] 1 L]
N " R T R oy hhhhhhhhhhiuhhnﬁ.mlwiuhth L,...l.L..h..uL,..uh..uh..uL....uh..uL...uL....uh..uL...uL,..uh._.uL...uL,..uh..uhhhhhhhhhhhhuﬂumhhhhhhhhhﬂﬁ ”. M “m e e e e " - B o
i ' ' '] i L) n ' ' ;
i * ¥ ' i r....__l.....l.._..l.....|.....|__....|.....|.._.n...-1.._|.._..|.._..|.....l.._.__l.._..l.....l.....|.._..l__....l.....|.....|__._..l.....|.....|.._..l....__l.....l.._..l.....l.....u bl ol e e .-.__l.....l.....l.._..li...l 3 ¥ ..".
-. .“—_ ' . .. .u.....r.._.lr.._..r.._.... ..l_.lr.l_..r.l_.lr..-.lr.l_.l. ..r..-..r.._.lr.._.lr.l-..r.._..r.._.lr.l_..r.l_..-..l_..r..-.lr.l_.l-..._..r..-..r.._.lr.l_..r..-..r.._..r.._.lr.l_..-..._..r.._.l-..'...‘.l_..r.l_.lr..-.lr.l_.lr.l_.lr..-.lr.. ; ‘.-.-um i“ fl
H r J. ’ 1 H ) .._...I...l .l_-.-....._. P N T EEE T E Ty B R N R T T T ARy -.-...-I..__.._...-_. . - - t‘.ll- 1. -_1
* ] 1 1 ' [ A g A e A e e e N Y Y N R R R A R A N R R a s e ] FE R R R R R R R R . o 1- '
" .- # ) n " l-h}'i‘i'i.‘.i.‘.i'i.‘.i.‘.i'i'i.‘.i'i....,.......,.......r.....i...i...i‘.i.‘.i'i'i.‘.i'i....,.......,.......r..‘i‘i'i‘i‘i'i‘i‘i'i'i‘i'i h “- fi
L] [ ]
' H i 1 a_..._._..l . ." ._." .ﬂ.
] 1 d. 1 v  r L |.- l- I-
! 1 1 H h...h_._... "y} W
¥ 1 . r L] ]
b3 s HE ;n.._..,“__...un_. S S :
." 1 M .u " - ‘.I....#..ll ". N ¥
1 ’ e - v
fr_-.- M n " - -.I.l .J.._I..“.-.. M _-_u. ) l_-..._ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e __...._l.-
. . ar i#.._.ll. -I_” I
Vg . ey X 3 :
I HHHHHH...._ r ll+|........ ..__.l.l-__......_.m_...l..l.t - ttl.l!ﬂln#” ’
i I'.l...l.-..-]..-l...l..l.l.lll'.l.ll.l.ll,..-lf

ol \-\n o :
.I.l. .
HI"W“.!“.I“.I“.!“.!“.I“.!“.J-I. .l.l.“.l.“.l.- l.“.l.“.l“..l.“.l“..l.“..li

2ty
e -

Jun. 5, 2018

U.S. Patent

n
iy
b
g
o

S, S T X

L L AP u!'-.-_.- -

L]
vyl ! i
il ;
o, " ..."
T4 :
LY H . “.._
I ]
iy
it ;
%4 .
4 L] -
..n_ " "

R L L I N E e E LI

] I“l._._.lﬂlﬂll.l... I-. e lII.Ill.ll!lll.ll!lll.ll!lll_lllllﬁl..“-.. l.. lﬂ_...u. h-.“l_.-.
e e e T e e e

R E E R K R gl ol ol ol ol ol ol o

“—_.'.—_.r.—_.r.—_.'.—_.r.—_.r.—_.'.—_.r.—_.r.—_.'.—_.r.—_.r.—_.'.—_.r.

l'..

".r.r.r.r.r.r.r.r.r.r.r.r.r.r [ R R R R R R R R R T

i

& [
LE . 1
.'. ........... a B N L S S S M S S S S S S S S S S S

i v
. e
. £y
[ ] ad
.— [ I |
.I L
h E
nupupuplpupupufp w e e e - ¥

' ’

[ [
h (L]
) LI
& ot
4 ...“
.

‘ Tt
A 3
: H
. b
. ]
. ¥
: .
.

.

.




US D819,805 S

o

- .l'"'f_:"-_-- -

“h

o "‘ll'-l..‘_‘ -
'-‘..-_--'ll‘“ll"'“ll"-"lr_ 1-:-‘..

W— u Iy
]
\& ;i
¥ .ﬂ
%.T b R
A F
pi.l ﬂ r 2F
] ] e
0 w v a _..,1:._.
r - .
R _.._- e . e |i.....H-”+r.__”. e e
2 w e ll“_l-“rur fﬁﬁﬂﬁ:‘iiiiiiiiiiiiiiiiﬂm m .w.u S e s e s aa “
' - i i | | Ly I "
“I._—_-“_.l_.l .-_i LI “..-r.. ...l_t....__l.”.l.&:. . . K . M + S .l...l-..li.-l.._l...l....-...-_....... . . . . . 8
iy M .r_l.uilﬂﬂw\ . e rEewwsn . . Rl il ¥
- - ¥ e . ¥ i
AP S B el a1 ¥
t " Mq aininie .__-_.__t Cer e : “ uw " e } ¥
e ”-..I. llil.'.!.l.ﬁ ' L] .ll-.u”l.”.w.i e y “-. P e e e T T T A A “
-" “.- Byl “iu.ll_ .ll_-.....l.l_l.u...-. M” ¥
% _1I.I.l.-_.-.n H - .JI-.-..-_.._ -_.
¥ § § L L.E e g '
: s N R A “memm 4
b ey R o A A b A A - S S A :
¥ M “ Al il il ol il ol gl il il il el e il ol ol ol gl ol gl - - *111111111111111111111111111111111111111ﬂﬂrh.* i y
S " ] i B I - i b i e e i i e it R “ “ “
¥ L] L] . 'S
L i H TR N TP P RPN SV TP SR SO SRS I FECUE P SRS R TR T TN T T PV SR I TCH VR SR TIPS SO NPT SO SEPURC SPC SRS SOPC SR S TR St [ | [} -
”m .I.l..“ - “l.l. .. t-ﬂ-.r.r.r.r.r.r.r.r.r.r.r.r.r.r._”q ..-q“.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.rlq.r.rlq.rlq.r.r.rlq.r.r.r.r.rlq.rlqlq.rlq.r._qlqlq._q..qlq._q.u..”-.”...rlq._qlq.r.r..qlq.ralq m “ " - I..rl.l.r.ll..rl.l.r.li..rl.i.r.lﬁ.
L3 i ¥ 3 o R “ . :
M i a [ B N N l..l.l-.l.l.l.l.l.l.l.l.l rFrrrrrrrrrrrrrrrrrFrrrrrrF s rF s rE s rr ey .I..“l.l.l.l.l.l.l.l.l.l.l.l. . »
.." b { b i l...l...l....l...l...l...l... ”J"rr}lrl}lrl}lrl}lrl}lrl}lpl}lrl}lrl}lhl}lrl}l ...l...l...l...l...l...l...l...l...l...l...l...l...l...l...l}lrl}lhl}l....l}lrl}lhl}lrl}lrl}lhl-.lrﬂ._trl}lrl}lr. ' ..l...l...l...- “ ﬁ “ ”
by {4 { o, .
' | ] ¥ F. - .-.. » . .
¥} b A D . .
*y {4 ! LA
LI %r % ¥
A" ;o ! H
: i} i )
4y 13 ! ol
AR by
L ) 'y " i
] 1 L]
flﬁﬁ}llr‘i&lﬁh * % 3 ] -.. - *
g b »u.x o R
- F R ) .!..#.I"..I.r. K .......I.,.l...l.-.__...-._l.-..l.-,-I-l..l..l..l..._.....__...._...I.r .
‘ ke ke ke e ' .-i%. *.-.l.-l-l.-l-lll-l.-l-l.-. e e I" .i_...‘.l.l_r'.l.ll. l..-.II.“.l-P.-.II.-lI.'JfI.—..I.—.l-I-.I..} A"
P e e ke el e e ke ke e e e ol ol ke ol ke ke e B . ¥ e - N T
( Un.al Low : ..-i...._...“_j.i.-.l._r :
" .w m “ g
A H AR &
L Py
R s
e LYo ¢
]
\r 1y 3 ;
£y
® 2R m
- .J. -.. ..-.
T ¥
ti ]
b N
T '
NN 5
J Ba % !
Y% % A
o L3 LB »
6% % ¢
r ‘.n * i.
iy 4 A
. ) & -
" .
R {
. LA ¥
Wy ok _.n..
L]
#_ﬂ -llﬂr
¥ ﬂh___- .\\u
AP

U.S. Patent

Sy

ottt et et et

e e e e b sbr osbr sbr osbr sbr sbr s sbe osbr sbe osbr sbr sbr sbr sbr sbr sbr sbr osbr s sbr osbr sbr sbr s sbe osbr sbr sbr sbr sbr osbr sbr sbr sbr sbr osbr sbr sbe osbr sbe sbe s sbe sbr b sbe sbr s osbr sbr s )

T e e e e e e e e

dp i ey i e e i e e i e e i e e i e e e e e i

%Tﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁ >

P e e e e e e e e e e e e o e

et et e e e e e e e e e e e e e e e e e e e e e e e e e

e

‘ ol R R B B
e e
............................ -

"y iy " g g g g g """ iy " " g g g g g """ b - R R R R R R R R R R R

U i e e s e sk s e s

[ L W T O L O TR TN WL TR T N | 1

[ L T T N T N Y T |
| ]

‘e’’’ .........l.._l..

L

Py b

. e A
i e sl i sl i sl i sk e e i sl i sl ks e i e ke el e sk e alp e sl e sl e sl e sl i sk e sk e ke e e e sk el e sl il k.

e
W T

dp i ody iy i i iy i ™ ey

* e e

i
i n"w
ally

R

- il""l"t:'-'- --"I_'.




US D819,805 S

. e T .
.lq.l_'.-__l.._l.u_.l. i o T T —— R,

b
L ._-....I.ll..,llf.._l...l.rl.r................_...ln.l...l..l-l.

]
ol e e gl gl o ol e ol e

T oy,

ol e gl g gl el gl o gl o gl o gl gl gl ol ol gl gl -

g g g g g

Sheet 4 of 6

L e b b b

v .
P "l " ol el Sl "l " " "l "l il "l "ol el [ il el e il " il el (e, i.:...,_-..ﬂ.ﬂ ﬂ.ﬂ ﬂﬂ ﬂqﬂu_“_.—. 3l el i i el et o

-Il'ﬂll-dll-dr-'-dll-dr--‘l-'--h.

ﬁﬁﬁﬂ"hﬁ

w et e e e T T oy

Ay

g g g g g g B gy
-

A A A A A A
-‘lll-‘-‘-‘lll-‘-‘\‘:f‘"-‘lll-‘-‘

cgf

¢

by

.
¥
L |

.

.

-

.

%

“

. lll.r._r.r.-.-_-.-...l.l.l.l..._. “
-, - - Ll ] .-.-.l_.n.lq.l_.l..l_..-. - -

.-_l.l.._i.-.'.l.l.l.-.ll.

Jun. 5, 2018

U.S. Patent

dia e e e o E o EE A S SR N EE N S SR N EE N S SR N EE N S SR N S N S S SR N S N S S S N SR N S S SR N S S S S EE N S S am ap e e
.

Ll ol ol b et b ol ol ol ol a a al o b ol el et ) el bl ot ol at el b ol al ety el el ol el el

e Y

gl gl il ol ol ol ol ol ol ol gl ol e gl gl gl gl ol ol gl ol ol

Ll

.
R N

T R T N N R N R R N R

o

- - - .- .- -

s

. e e e
.T.T.T.T.T.T.rr..l..'.r.-..!.-_ -

;

.-- --.‘- --.-- --.‘-
e

et

" w ..1.........1...1.......!.

27
w.-' “.I.._......I.I.....I.._......I.._.... -
L]

*"-
Ly
“i&lixl.ltl.ltl.lxl.l -

.\ﬂ.
. Mm

-
r
-

Y
“m

i
3
w

X
:
m
:
:

4

.r:-".i’.i’.i’.i’.i’.iir"

=y *---r-'-a-a».u

""'"""n"-'-"n.::.:

i 3

.

u

e e e e e g e g g e g g e g g g e e e e e e e g g e e e e g g g g e g e e gt

Rt

ag P

gr.r.r.rlt"iﬁ’.i’.i’.i’.i’.i’.i’.i’.i’.i’.i’.i’

_F.F_F.F4!ﬂﬂﬂfﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂfP._F.F_F.F4-..F_F.F_FFﬂﬂﬂﬂfﬂﬂﬂﬂﬂfﬂﬂﬂﬂﬂfﬂﬂﬂﬂﬂf



US D819,805 S

Sheet 5 of 6

Jun. 5, 2018

U.S. Patent

L St b al gl At R ——
R H '”.__-I_I.rl.. » & .l...l._..lvli.-ljlp_l...l...l..-....r..t - .l..l.'.l' y
.. Fim 1..1.-ll.l.lr.ll.-.[l[.._l...l.,. ......... M Sl S

p S gy gl by -yl gl g Byl e gl g By Syl gl g gl g By e gl g e Sl Byl g gl g By Sy g gl ! Spel g -y gl gyl S gl g el g g g g g By e gl g gl By -l gl Sy s Syl Byl 3%
NN P S teim mpi e oo
r—..-..-..-..r.r.r.r.r.r.r.r.r.r.r.r. . ﬁ ‘

- ".
l._. m . " - -
J“i‘i‘iiiii‘i‘i‘i‘g’“ 2 | Y
B n.

.IlllllllIlllllllllllllllllIlllllllllllllllllllllllllllllll.
T gt e e g e e e e e e e e e e o e g e e T e g e e e e e e e e e e e e e e o e e e e e o e o e o et o e e e e

N rFrrFrFrrFrrFrFrFrFrFrFFFESFrFErFrFrFrFFFFFFFFFFFSFFFrFSrEFFFEFESFErFFFFFSFFFFSFFFFFESEFFrFErEFFrFEF *Jg%%’t. .l.‘

el N N N N N N N N N N NN NN AR ! el -

| TJ. .lj.. ir +lir 2iir i o o ol ol ol o ol ol ol ol e i 1.I..I..l..l..l..l..l..l..l..l..ﬁ.

ERRREEREERERERRERERRS _..I.I..l.I.I..l.I.I..l.I.I..l.I.I..l.I.I..l.I.I..l.I.I..l.I.I..l.l.l..l.l.l..l.l.l..l.I“J_._.w W X

i

..—.Hn..f..ﬂ..frﬂ..frﬂ..f. e E,

L e .!!!!!!!!!!!!!!!!!!!!!!!!!-ﬂ.ﬂ
iyt
..TJ.
iy
..TJ
iyl
iy

L = gl e ol ol ol . - -.-.'.-_'.-_'.-.'.-_'.-_'.-.'.-_'.-_'.-.'.-_'I'I'l_'I'I'l_'I..OJ—.I'I'I'.I'I'l - -

o
iy
iy

i
iy

. .TJ.
Ly

it
iy

it
iyl

. .-."..w

.'r....l

...h._._.h... £l e ol ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol el ol e il ol e
-

L

T

)
4
N
"
|
[ ]

L]
|

L]

1,

.

.

d
2
=

"

Al ol ol ol ol oA Al Al Al ol ol o W i e de e e e e e e e e

*-
e

'-W

7:
|

Ll
1‘--

.'_. [ Lk A R K & K & B & B R & B & B R K & R X & X & B K & E B B B B E K X R & K LEE R X & K & K & & E R E L B R B & K & & J
.".....,....,....,....r..iia‘.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii L e e ol o ol b b ol b o b b b ol o b o b )
'1} .'l bk ok ok ok ok R ok ol kLl L kR kR R L R L R R R L R R R R R R R

Hodp oo . .‘..‘..‘..‘..‘..‘..‘..‘..‘..‘..l..‘..‘..‘..‘..‘..‘..‘..'..l..‘..‘..‘..‘..‘..‘..‘..‘..‘..‘..‘..'..'.‘..‘..‘..‘.‘.‘.‘..‘.‘.‘.‘.‘.‘..‘.‘.‘..‘.‘..‘.‘.‘.‘..‘.‘1

7
l..-'..ur m‘i.'h‘
]
*

R S ]
LR e E E E E EE EF EEE L]

* ]
e ol ix....lx_.{l.lx_-{....lx_-{.......—.
L AT X AP A AP AP AP AT LN

syl

il e e R e e, [ T el el o el e e e i e ol

-

- g e el ol ol ol ol ol ol gl ol ol ol ot ol ol ol ol g

3
e
| ]

il
T A I‘I"l'ﬁl"l".‘ Y

e

.._..\.....JJJJJ.JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJI&.._“‘ .
»

Rk ol b b o R ok o ok

¥
¥
¥
¥
¥

-
|

T
¥

e,
ey,

L
r
¥
3
. ..‘..,..,ln,l .-
'r.
[
- b "ol .""'l."—." I g g, -'lll"".r

Ll b e ]

e
i
S,
l..:"::-llr_ L ]

N

J-*p*-*-ﬂ-ﬁ-*-ﬂ.;

.__.__...“u
) Lr -~

) -.-_....-.......q.._.._.-.._....-.......-.._.._.-.._....-.......-.._.._.-.._....-.......-.._....-.._.._.-.......-.._....-.-_.._.-.......q.._....-.-_.._.-.......q.._....-.-_.._.-.......q.._....-.-_....-.......q.._.._.-.-_....-.......q.._.._.-.._....-...._-ﬂ-. .ﬂ-\ll » .1.___:_“
" W . e e e L L A,
-....la.l.i.-il H .-.w. ] .-.-. I._. - * L] r ",
W o - .“_.1" o . 1 I 4

i

e A e

- l...ll-.l..l...l....l”.—..l..‘..l;.l...llrln.l..-. = ittt B
H -l

.l.l..._...lu.l.l.




U.S. Patent Jun. 5, 2018 Sheet 6 of 6 US D819.805 S

ettty ' o
ety
gy

"a'.h_fl# -
L . o e EE IERE R TR R LN R
T g i i 2 2 o R R T i it A
' ~ S -.*".l.:.l.;‘::'!'ll"“*"l"" bt bt tetetrteTa e *':'#-'-Ih #""l""""‘l"'- #‘.*q-"'-‘m.
T T T T ot T e T e T . v s, L Tt
,‘...‘.r - _;" w -.n-..."'l".'- L T RN 'Y NN NN iyttt e R A St . Rl L X Sty ey Tt -:.':i“.'h" L -
-~ '.-.,ir“'!'_r e .".l'.“_.l- . - -"!;:-ll-h:‘:-:':':':':r:‘ -, - -q:;"""‘-:-“ S KR .-‘:- " :\._-."‘::‘I - e
A i'h. ""-."'" F" ¥ . - L e - I'!' ! - Futp e T r‘l
-.'1:. .‘......l' "'i“::;h:i*ﬂ:t::i‘ _':“'_ '.,:-:.::.‘i':i‘-"'-q-‘ ‘l-_'l_:':..il "l-‘:. T '##r n"-._.‘.‘__-‘. - 1-‘
'.1“- "..-'- ; . - ...-"‘I e *"'t,,.-"'l-,. -;" M oV - -*"q- *"-br .-
L - - s "" ¥ 1.-"',‘.-" e AN "'.,“ - Tura, - - _..""-.“ .,
ra o et " A - e s '-.-;..._._‘ -:‘“\ i, e, “""'-. " ““':" o
\ ] LA i oy W - L iy . ath " . et
A :"‘ .'., - “. o ﬂ.:;' N . ._-".,_-" Ly . .‘\. o . Mty . N e
. AL . & ot - ~ -,":-“‘ ‘.‘t .i\ . e, L 1 “u, * LS "

v l'ir ’ ¢ 'y 1:'";"-' - ol |: ':' i.."“' =" ".“‘. * nh ‘i‘ W Mty 1-‘-:.“ L “. " "-*"‘.:
P L A : 3l o R ; LAY
15 PR S L 2 7 SRR RS T R
L # P S " vk ", » . it
sl Y J » . A5 :':‘ ; " Y NN 5 1 ) noah
A . * oo * d "_i.i % R b | . ot i % LR

vt * R -~ 3 ; SIS - S LA T : RS

e ok " . T B Y Y Y ghaterat,  ra . i e ] - [ ¥ YR

f'. ¥ P ol rrrrrrrrwreh r u e et e b & i 'I:. Ly ""'*"’""w‘ ] v ':.

e & 1 L e r rrrrrd e R A e | TN o) - Y ] - . i b L

‘.'| ' M ;. I A -.-u—.:-_.= - rerrrerrrrreyrrrrreid 'Y 1:;. by L) L § hax
.':__l ¥ J ¥ :'._ i L * rxwrxsdn nh4an "f ] 44 . ¥ :‘.':
A v . I v g kdoAE &__:.-.ﬂ-_:r: ' . . ' EEN
* 15 ] 3 K . -i. i oo L3 SN & A » i b
A 2 3 " R L FY) 33 A L i " ' .o
. ‘."i. | :. i] “ ... ‘:i :- el -l-_ll'I '} i .;" .-i-" i 1 ‘E : 1"1-: 4

! '." 3 *, , _:"... M h, S g ood W - a0 N . - F 5
. AL . - w i L I 4 "I B
_ - LR o r -

4 . 3

..-“"U -
-
o
o

-
-
.

?'

;.f
W
;
.t

4 3 - i.i' k
! '\. - o T SRR *
- ey ] - ., ] ]
" L -7 - ATy e " W' . '
\‘\ 4 . Tmaglra it 2 Ve, Tean e R e ':;' s e et o o
ol ", e "\‘:h - PR '-:.p-_ v . L _,4"' e
W e, “aoto I A N . S
»nr .-. *~ -'..i. -

L]
-, - .
iy o,
o b " o ™ |_"ﬂ' - o ﬁ‘-fl' -
- - L L =g s - 1, - - . -
4 b | - - \ . "
. ‘*..-::.-___:- - ::\\ "‘-‘_ ".1..:_-.;:_ __-.»..-: pgmgep o] = N~ n’*":"" -* Y "
. - . e 1 N - "
“"l.-.i -—::':1- - el i ] “h.‘_:.. -"-q-‘_ e ) 1::':';-_'!-'-' ._1-4_:"',:' -t , .::) ' ‘._l' . -‘-",_. - —:.“"I-_‘" ".‘F‘
. - “.1-.'1-:1:?;- -1 .; ¥ b e a_atLs _,: D e - P IR S BN T Y - _.::-,.ﬂ"* o
. - - . - (=) . - ' 1 - ' . !
Yo ekt T e A L LR 4'4-'4'-'-'4-1-"-"-"mh‘mhhh'dn‘m‘-‘m‘-‘m‘;‘;‘-‘ffqﬂ'i'ﬂ:: IR T L S v
Tl Tl M Lo . B wi iyt by T
oot~ S e i KL LL LI O i iy iy iy iy iy i gy iy iy iy iy i gy iy i 4-4-4-4-4-l|-l|:‘:":-'-'-:'--'"-':1:':"7'-"‘*""':‘""*‘I T i
R T

Tt e U e e
-
o e e e

FIG. 6

W - - arvy m:;;;:ﬂ T . M
. a ' - . '
et e - e
- .

" "'."""'.----""""I .
"'ﬁ-"'i -_*-#-Iﬂ -"\-m".”.'.'__"l i‘,. -:.-|

at
LA & . . P e -
e ¢ g T,
l-*'!' "’- li. al o - - -‘q-"‘. % - - .“| 'l,.. " .:E:‘i
A { S TURERNL Y k
y A ¢ i ¥ - * . g N,
‘_l"i' 'I- II:" .:_. .l-.ll..-"u.--h.,.--.,_-..'__“I . :‘:_:. ':‘. :. _.. ':. “..!.:
. N . ‘n L
i : P SERCL VR T .
3 . : 4 - # s TS I i . ' k)]
t ~ $ I 53 3 5 5 B \ SR ST - - :
EE * " [ L N, ! L L . » .‘..
L [ 1 ‘J 1} : " 1} :: '& "l .'.-. - A " ":‘; L ] :* N 1 » -
[} * F - * . y P . * F
J : S 3 13 I B N 1 A N : 3
-i-l A ] . ii [ ] » " | | n " n { [ ] [] " '-.*
K SR . ! . ; :h%;; ' : i ny
i i -: ¥ . :: " ! :-: [ ] » ] :‘ ¥ [ ] : : A i : ':::
L - " l; - ' s |:_|J 1 L) ‘_l' n L _— a e r: L
LY n - LS ol L v’ - » ¥ ora - n L
) ] LI 4 - -"‘1. = ¥ 3 - [} . -
. ' : E R RTR ‘ - + tird ) b hy oy
i -: RS 1L S NS ST . ; f
. = * .I- .I- ' % '; ;' ! A L ': I" : 1 * by
Y 3 % LS d YR E ; 3 + . + 2
LI L iy T - i LN
o b . % ) o :"' l: ? . v ;-' : -
" . . A anegmpran EE N I : i : X
- . - r, -
J“:: .1 """""“ -~ ] r" 1"‘ :‘ 0
:}.-'F ‘. L . g g g gy e ""“-_,""""l‘ {‘ "'" .‘. ..I'! :. '{"f'
-:::' ’ Wy :r.. i e SRR RN lr':-‘~"" "‘:‘: * - ";.:.".' .5'" 'r"' a-'-"
» C ' N 'n® 'I"..:;ﬁ"..'::u - i -I!-.
s F .'-‘":'.

-ﬁ'
M Ty T e AL o - - s
n \ ' L N “.‘“.__.
Aty “WW

1G. 7




	Claims
	Front Page
	Specification
	Drawings

