US00D&399405

a2 United States Design Patent (o) Patent No.: US D839,940 S

McGinn 45) Date of Patent: «+ Feb. S, 2019
(54) ROBOT NECK D760,676 S * 7/2016 Chalabi ........................ D14/125
;)761,339 S *  7/2016 White, Jr. ...l ;)15/199
(71) Applicant: The Provost, Fellows, Foundation D769.953 5 : 10/2016  Bauman ............cc.... DI15/199
Scholars and the other members of :)810,167 S 2/2018 Yang .......cccooevviiiiinnnnnn, :)15/199
¢ D&810,800 S *  2/2018 Wang .........ooooeevviiinnnn.l, D15/199
Board, of the College of the Holy and DS11,458 S *  2/2018 Wang ..cocooovvevrereeran. D15/199
Undivided Trinity of Queen Elizabeth D818,020 S * 5/2018 McGinn
near Dublin, Dublin (IE) 2006/0125356 Al* 62006 Meek, Jr. ........... A61G 12/001
312/215
(72) TInventor: Conor McGinn, Dublin (IE) 2012/0185095 Al1* 7/2012 Rosenstein .............. B25J 5/007
' ’ 700/259
: . 2014/0137688 Al* 5/2014 Song ......ccooevvvvevinnnn, B25J 17/00
(73) Assignee: Co-ll?ge of thg H(_)!y and Undivided M 74/490.05
Trinity, Dublin (IE) 2015/0081338 AL*  3/2015 Tai wovooverererrenna. G06Q 50/22
705/3
(**) Term: 15 Years 2016/0229058 Al* 82016 Pinter ................. G06Q 50/22
2016/0330402 Al1* 11/2016 Benettt .................. HO4N 7/142
(21) Appl. No.: 29/606,656 2017/0080558 Al* 3/2017 Cann ...........ccceeeenn B25J 5/007
_ * cited by examiner
(22) Filed: Jun. 6, 2017
(51) LOC (11) CL. ..., 15-99 Primary Examiner — Patricia A Palasik
(52) U.S. CL (74) Attorney, Agent, or Firm — ARC IP Law, PC;
USPC e D15/199 Joseph J. Mayo
(58) Field of Classification Search
USPC oo D15/199; D21/578-583, 621, 622 (57) CLAIM

CPC ... B25J 5/00; B25] 5/007; B25] 9/0006; B25J The ornamental design for a robot neck, as shown and
19/0016; Y10S 901/01; Y10S 901/19; described.
Y10S 901/27

See application file for complete search history. DESCRIPTION
(36) References Cited FIG. 1 1s a perspective view ol a robot neck.
_ FIG. 2 1s a front view of the robot neck.
U.s. PATENT DOCUMENTS FIG. 3 1s a back view of the robot neck.
D248,688 S * 7/1978 Vernon, Jr. oo D21/578  L1G. 4 1s a top view of the robot neck.
D517,067 S *  3/2006 Mitchell .....ooovovvevvein., D14/375 FIG. 5 1s a bottom view of the robot neck.
D572,739 S % 7/2008 Jennings ................. D15/199 FIG. 6 1s a left view of the robot neck; and,
gggé ag %’; g : 1?? 3803 %‘?ileﬂﬂﬂf ********************* Bgf‘gg FIG. 7 1s a nght view of the robot neck.
] : 1 ey o, 15/1 :
D675.656 S * 22013 Sutherland .. 15/196 The broken line showing of portions of the robot neck forms
D725,.167 S *  3/2015 SONE voovveovveeererreerrrnnn, D15/199 Do part of the claimed design.
D732,096 S * 6/2015 Jang .......ccoooooiiiiiiiinnn, D15/199
D735,258 S *  7/2015 Jang ......ccccooeviiniiiinnnn, D15/199 1 Claim, 7 Drawing Sheets

****

hhhhhhhh

Ll d b Pl
""""""""
P T ..

L FRHCEE IS R RO, rhiml
ir o L FEE SLL TR T A L B ) Bl AR ]
Fol r TR ALY ELFE AW Ak




U.S. Patent

Jli#prmh'lu.. - ﬂq...-..-m._-—‘,....,-m_._....-_-q-
?,___-qu—-.-'—.--*;--ﬁl..l'-—-q_hn_q—

Feb. 5, 2019

: ---;:ﬁ;g;;.;iiiiiiqtmu .
..
Ny
el e L TP —mam
- - . .

-ﬁh. -’r .‘1l.h.

= AT fTRT AT 2T

FY e,

£
$

i ¥ P Lo

P -

"

1, e VS

ek 3 -k L T
o

R

Y i

"'""--::E""

M

R

“u
e TY N
d™ Y

W,

LTI X
T e o,

Sheet 1 of 7

.,

. F
g

4%

) .

US D839,940 S

SN
¥
e § A b B L
- T i
! ..‘hf..:-”“
H i )
4 bt 3 M,
CEWILNT o M,
R . T
O | J m2miBANT
Ts f M T 11 TR P
'E 2 IS 3% L -1V T
L3 B Lalli :f710% TSNS
g r FREE MmO NS,
5 T 3 P T SR ETTRE. L343
i ! N L3701 3 bl PRI P )
i 3 LA L TS B - YL RS KN
: XN BTN LWNYUNE- oLk AP
i W E IV ARALINBTF "B LAY
3 e F-F-3 1 1V LRI KL
FIR L ES CTABME e W KNSR
A IEL 1 Rafy W™ %L W MR
Y IV P ERAT TN RESL. M 1B
A5 RIS YUY HUANSL NSNS LTR]
FRAY O BANELL AR LY E O ETW LIPS
L FY- PP Whlal AN T 7 M7 A ¥ BN
dITHRER YV KT @ N LR
T FANIEY Ve IR SRS N S T
ol HNRRG S YR TTTRL LAY

#
4
¥

!

T e U Y R SOV
T T e W g et b W R
.*_...""'r

k-3 -1 ARk
r¥
jﬂi

~



US D839,940 S

Sheet 2 of 7

Feb. 5, 2019

U.S. Patent

- W

. .ilﬂﬂ.ﬂ.ﬁﬁiﬁ .

Pty cid dnt 0
SAT PRRRAR AT YA,
AP ARE 2T RRW. WAV
AT ANRP VLR BB
BT AR ARE R IR AGRE LB
B/R IR EALF U 1Y T
£ ROKEP RO, R_§§K
MR ERAWST M E LML F
HAF RBBIRDRRT (@ PR

JUHLL IRERE R RENNHAT FRT
2 HAERT BREFELE Z6’ F Lo}
MOS0 O N R AL P R R
P L TN A e P T L Wk

&
AL
L1t
tit:
N

?11.-11_.11.11.._.1.__. +ﬂ._—_.1._.._l,ﬁ. .. ’.ﬂ.ﬁ. H.ﬂi!ﬁ-”ﬂrﬂ .1..!”.‘ ._...L__.__l. .r.__ﬂ_i. Ty .-‘.1\.‘1!..-. LI
B it L R e b e il .,.t_..__u....,.ﬂ.uu.. el RS | s L
T 4 TR g, T T ot
2 -4 T e TR , T
£ U™ St T e -
P { Hathand SRS T SN s gr————
P { T e e e M R S
b { T SN E % v o
b g st T foA ‘ v VAR 12 soseen
r o Lo A I B O I A Ot A A N 4, { T e [} . o, Bl Jit
P e ! § A | o um 444444
t ’ co ¥ ; I | | ) -
t i N1 o R H oo }—
r ! X bt 5% g [ S
= } . 5 R ’ [ | }
b H F it 3 H } TR | o = :
. ! S s H } e L A i 3
P i #1 ¢ i , 4" el T TP v - LA - 3
Pl I :, ) H : g Y, v _ MO o 3
I | i Y ¥ Y ;| } 1) % k) f L T ol i .
L) ¥ ) { i H i : P4 ST A - ! -
.} i 1, ¢ §5 : i m o > ! _ ; $ -
7T ¥ §i ' v § i i : P /e . : 3
i ¥ §i ¥ 3§ { 3 : Y8 IR ” 2
. ¥ §a . £ 3§ { M : 1 i _N“W . "_ : m"
L i i £ f ? 1} u 1 ‘i m :
T3 } Y ¢ s 3 l i1 : N P TOEY | $
A i . ¢ At ! it : I ok , }
b ¥ I RO PN ' 4 ¢ { v ; 4 1 boem ) $
‘¢ f R o N .~ ” _ : : i | , {
A 7 i £ » £ ¢ { i : oo b 3 $
" § A YT » ] } { t : i1 bk ) $
tf { { 4 A ; { H : il N | :
Wlllflllliil_ “ et o ot o vy i T ! L T L 1) “.1-11-1-11-1-.T-1u-1|1|1|1ku : u"
Yy ! oy ., ? t s 1 : i1 7 | $
‘oA i - Y T ]  { H 1 : O | T 2
NN } L " ¥ i $ 1) : o1 P ) :
S ! T \. ¥ t ' {i : 1 . ! :
P i N g it T & { } i g L { b . S
YOk i 1FE VW o } {i : L | — §% ! L 2
% i b " e " ¢ : i : T - “ ”w H
v i H » v f H 1. ‘ T4 : X ! H
oy i §; t Y5 t 1l w T ' : }
%04 i i ' 34 t 3 : L | m"
L i i L4 o | t {1 : 14 ] $
I { $i L) 3§ ? f1 : b ; S
. i 11 f .  $§ ? i1 : P -3 =
F ! i Y } Bl § ¢ H i i 3 AR S
;4 i X t 4 ? 4 l v f - 3
o i % 2 ) l % e i A A | 3
b i 1y 3 B i M g 3
F o § k. 4 1 { IR |
b i N f o { it S
P § MY » 111 { i 1 U__munnn
r 5 M o 2 s Pl S
P b iy - £ § Pl  Ji—
P ¥ 2 s Por B
P g g M L L W L L ¥, v, v, v A 5 - r R
t H 2 o " 4 S S
t ] s ngn b T N IR Sl
{ . ! L Lol T e SRR CEPEEEP RS
£ . 3 an v o T - T e T T
{ | o T Laewa™T e T et -
-IllIllIllIlllllllllllllllttttttii... o Lur.-.ul.rl_...,r ..l...-...r..-i_-...r e H..Hi._..
L 1 D L L -
. SO ..} L bt 4 ﬁ. ninin

) -
Vo uh a a aa {A,.r..._.__r-._._ll_l.-..__l..;.r-;.llvt._-r.ll‘tt.‘lh._u._.Flthrtlt.ll_}l_.llll_r.l-;nlt\rill.iiufiﬂl.

X BT 47 ANEAGEERL N, SRR VR
®r N oF BN ML ot e /B OBV

CARTEFS T3 31 TR oS ‘M
TF-Y) IADAAREL. BBnEd LR 4
A 3 THMARBE LA, 1B .__haf_
ﬁffhrigiﬂﬁi Pl B o W R
R EAEE =2k, MEIE Ry N

L3 RS A m#i#ﬂﬁﬁﬂﬂ BIERS

1, RBRARNPERARRIARRIT Y
FEMEEL ARV R Kb hh.ﬂﬁ 112}
e YRS Y RuET FAL
TRGR Y, ﬂﬁhﬂﬁﬂhﬂ LA

TRAMVMTNWMRTLARKLEL
MA MM R P AR

MR o SR
X P T




US D839,940 S

Sheet 3 of 7

Feb. 5, 2019

U.S. Patent

1_..‘ P F

v e i m m df ad 22 220 N ™ Lt T
LAV Ml PAFRY 8 2 . g . "
ceere A E i ) SO Ry e

\\._ ...,..._la_u..l.....“.._.n.._..-.....l.._.,., . .I.-c.,l__..-l..... .....el.-__.lr..tt.__l.!l.l-_. .fr.......-.....l..___.p ..II...E-! e .

y ...-I...l...l .-_f.ul_.lll I.a_l....f..._-r.. _fl |.I.u_.nl.__-_ .r-l% o - Hl.l.ll.”
...l.___l.__.l..l..r_.._i...-r__._... . L e . " i, .__.-..___.r....rp.._..__ ——
1 : o - A, = -
m_ ‘ . Rl T o ln.__....- A i.—_r (T -
"“ “ -..!I.{. l....l.!_-ll..-_.tal.lil._l.-u - J:II‘-{.1 e,
_—h : .....-l_..ll.__.._n TR v g =y g , - ..ulu.
. . .|-I I.| I. .............................. Irlni.f. .......... .- E 2 . . . . . . . . .l.llI
H ‘ TR . -
“.m i JTtt}}}}}}’ill!!‘!:tttttttttﬂtr‘l -
L )
i ‘ H
[ .
; . ‘ _ Gy i _
(1] : i s OOy el
1 ‘ u, . -
[} .. - - J . .
".m . “ 1 H . . .
H

R T 2 A
"2 4 SoF { ¥ ias
¥ _ ot LY Nl

#rtlIiLiiii‘i‘.itt‘II!I!!‘ll‘.‘iii‘i“‘i.‘tl_IIIr!!‘I‘i_.‘_‘iiii“‘ittl_lﬁllll!t!!i‘l . wEEsEsmsEssssss

IIIII

i ~. ; H =
it P T, i M -
¥ : . : H
;- t o i ¥ el NN, A
S ¢ . & H
! N e i H
¥ ! T i 4 p—
K , . ; S N & foe
Ps ; ot ; %
Iy / Rt ; 3
. 7 x | e ¥
t 4
2 Y
J

' |
."_" . - - . ﬁ. e e e s et e e e Y

Wa R Y e e e g P R R TR o R Y L e ————
“4 L DA : AR 1 Yl Yo Sl :
y i e, %, % LETRE. t Ly ] : o
T Ry e W g . T _ ..,.......1&..11.. ﬁ reps
”H-._l. i - i ...i wa } l . ” ﬁ.
3 , e § 1]
i v LT $ &
N Y - { {1
Yy -t { £
“uh L - { 1§
v : - ¢ 1 2 U TR sciconsns N 3 S N, © - / A
T 1 - { i
% i - { . TR AR o eeeeendd Lo lwenent FOF N T -
i e { 1] "=
i ! -
1 o + S —— SRR 4, s s S
oo’ g e
1 " A, -,
; o NnininieiCr s nnainininindl
H H
H H
H H
H H
H d e v e ew e e e T m i me e  a
".m . ..___I.-_I-‘_l . ) -
".m ‘. . -ti“.liliiiiii{{iﬁiIlln””“ﬂl‘.lllllllll iiiiiiiii =
"_ ' i.-l_-_.\... lrill...-..u..._.t,w- EEEEE . n e I T ..._.l
] . L L S careRTM RO e _
"._tl__tl__tl.tl.ll_ li.___\l.l -..i._..,_...l - s ™t {l._ll ._-.-...l.”“__.a_“_‘ﬂf:r l...llhﬁﬂ.ﬂl__ri ﬂ”._..-l B latj......i*ti_z.il‘l : ra
s - N e 7 Ca N, I i
,_._w_., ...P ..|1.___.._,.._|. .!..il_:...._l. - ._.__.1!____.1_.-1 .........#.l.._--lll.rl_ m._._._....._. HJ.HMH-_.J_\_.H ri._.i.......l..-__.llr - m
e S L et TR v A I R O -
SR T | i
g ] AP R C YRRV L L b . 1 S ¥
» L 1
YT W
ll..l-_ )
Pl I



U.S. Patent

;
o
A
LAE
_r,,;.-';f r.l"xl" r
- i ]
PO Y S
-~ " o N
Lo s Y .
e A . I ;
i f i? ¢
o . i .
K ! g ¢
I . I i f
¥ T O, D ) Fi .
P Gy X gy, ™ ] {: H
A1 R G AR Y W T . ) v :
G B T R e S ]
TRENMANRENERR O m N }
O R 3 O D N ML A 'y
THERRIVCGME SRS Vi L
NARCHN RN ™}
KSR N ST A }
it - E 14 41 ] }
i £ il B & }
ettt 1 B !
Rl !
L i
it t
; t
‘ i
: }
R |
r f
' .'
SR A
e gl

L

.-'ir.

e

r-—“‘l—_ﬁﬁ-**ﬂ—_‘—_—‘-ﬂ‘_—ﬁﬁ
LY

L

Feb. 5, 2019

Sheet 4 of 7

US D839,940 S

J"‘h-‘""' i} _;J--:'-'..__ .- j?\
".,-r-—-—-—mm-J"_ _’*L-'--'- bl et b el S d ’ T e e s . -.-f_'ﬁ::" el
3 - i s kY
it / { b i\
L | v | * i
vl ! I T PR X |
S s ok ~F A B ¢ S g Yo
L | f ™ H — ! ¥y X
LA H | 3 S
i F : i g
' i F : ¥
C . i 3 PN
fio £ 1 y A A
¥ ' ? A | _ " i 1]
V. h . AT Y £ % ¥ LN
! ! { VP B . ¥ LR
. j j gy . ! ".A-.'I-" -! -- 1 .'\:-..‘h‘
4 ) § H i L S
o it { \ Py A N
{ & { Y ) ; LS
; § | ¥ , T | ‘k"‘-.
« ! : { o LA
¥ L H % - % i % S,
! s DU S 1 I S .
7 PO B T X 1 1 it % i,
y i AL B ST Y z ' 1} y -
; ! - = \ X ji \ N
I J i 1 1 '; ",'l -'I- .pilli""""':‘l.-
¢ ! 1 ) g \ . % Lo VT o o O AN
; f H Y 1 1 I Bt ot R BB OGN P
' ¥ ) ¥ t \ Yy MM ERREN
} § i ] T 1oty Y L LT AL
Y . LY i W Sl SR ERRAEEES M
? T 3 VY AT A N o I R
NPT ARSI B Ll ! { 4 R A ik ki an mr e as e saasassssnsscsie. & Al ARBBBRERKSEY
i i .2 ' i ”Qﬁﬂﬁﬁﬁﬂiﬁﬂﬁﬁﬁ
¥ ! H 1. i | L AP ETNnE-s
i : } A ¥ ] PHERRES ST
s I y g | t ¥ bi TR
£ ' § i ' ] Jy e
} ; f 3 } { 1y v
.* PR L b, ok O 1 { I
} e { . Y { e+
d C Ty i £ - ¥ ! b
4 R A" 3 3 T " 3 N
F L oo} r ik L, 1. 3 I
Mmmmmﬁﬁwwwﬂﬁ.‘*"'" - "’._“'*-l;___ B b Wl b L L b Lo bRl ot T, TV I B
! el A T, { t "4t
1 '..',-,ﬂ- ‘ "‘l-.-.._‘__. { 1 A f ¢t
| P e { - | ¢ LI
el gt et ot gl ol Sl gt gk ok, gl Loci B By W T T i "“W+ﬁﬂmhﬁﬁﬁﬂﬂuunuuu+ﬂ“ i |
i ' A
H + LE-1
” ™, ¢ by 3
i ! ' ] §. 4
{ L T e e e T AT T T T T T e X ‘ |
i T i, ™ T x S
" - N e P ea 1 S
| o 1 1 » . ) i !
] F AJWHJ . i + }
Y S E 3 IN L b
i L C AR e LA A il ¥ ' ]
{ Tutm L i i L Y o X : 1
i N T Y e i o e i i ® T ~¥ £ Yo Bk PV UL Py o | H f
| O e e et e iyt g g W T ] i W % T T e i gt g g et g | ' !
X F F £ Y L ) H !
3 £ 4 Fa LY Lt 1 | ' }
1§, T A P4 i, “ £ r ¢ }
1_‘!__ j‘ { g [ Ty o ,". ,,,,,,,,,,,,,,, _Jf 1I' I
"""HHM“““ﬁﬁﬂlﬁﬂ“““ﬁﬂ'ﬂ'""ﬂq"-ﬂﬂ”“““““““*ﬁﬁ*ﬁﬁﬁﬁﬂl""' : I
f ' 1
{ H H
Mmuﬂhﬁhuﬂwwﬂmmmmmwwwwwwmmmmmmm%wwdwmmmmMMMMMMMMMMMMMMMMWWﬂﬂmmmmh‘*
H LA
, e e e o e e i o o o i o o o e I . R
d'n. i"l' : . -"'
N . B3 Fo
N Y N i o s i g g g g . o e . ey e T e S S s e S S g g A
T L e T T T e e o e e e e e gl e Rl SR o Tk R L LR SR W W e e W B SO
L N s Pt et s st ek Sk Bk ol e Syl oy, e el Syl sy, ey eyl upr ey bl el e st syt et et Tyt B N4 *
X | » .

- -

FIG. 4



US D839,940 S

Sheet 5 of 7

Feb. 5, 2019

U.S. Patent

om Y T e e e wad ﬂ-—-l-.d-l-l—l-l-l-.l-l--l--l--l--l-ﬁﬂ-“"”u“““ﬁ**ﬂ--ﬂ--ﬁ--ﬂ-ﬂ.‘-ﬂﬁ-hi—hd-ul—h-—h-l—h-—l-.-ﬁ--ﬁ--ﬂ--ﬁ--ﬁ-.ﬁ-ﬂ.ﬁ-ﬂs—uh

. 4 -~
..\“.- : Jt_:_-
A !
& ; T,
g . "y
F . . TN
...u...-..:l_-_l._.ﬂ..._u_l..l - Y .l.l..l..-.“.’li k “ -'I f_...J.
e
{omn . TN e T ¥ { ™
Ry 1 TN e T E A . 1
._-..__..”r.. r.r..l.lll"l_.!.l ' e e S : e ._l.._l..l. .M.
HI!L...“.L..-. » l....l-..r.-... . . . o L i _....-r—_.ll...-_.ll. R ay .l-....ll..l_tl-ll.
- 2y = Fay WP
LW " W
.ll.... l\ .l\l.l. by,
.-...s._..._.-__-... .= - - ll_._lnql.l.ll '
P M el
n‘_\‘-qill-lrlflfl{.l.t.l_-lluu- -_,.___..‘ e g~ edaaaaaaasaaa-
¥ x5 . T
! R Ll o et R
*ui.jl!l!lsl-!!hii..lru ___..m.. . ﬁf ........ -
* L] |
! . . i
! 7 | g
w ¥ e RN
F .._._. —— ) N )
W A, : ¥ .
! g ~t i
} 7 -l R :
4 . d - -
H _.-_. - - i1 1 1 e
H Fof T g g ...
H -_1.._._ .............. " 1 " ..._ﬂ_.-._.-...r._.._.._.._..._. - it
* 2 N R e : [ i
_ﬂ % I b ¥ 4 ‘ L T T T L L L Lo 3
* 7 S . & . L vy . T i
¥ - - - . i -ﬂ - u#
._ ] F e 1 w ﬂv - £ f__»¢« @ . £ ¥ “.—
! { v : 1y g . . P 1
) —_— Lol K] Wt ] - i : u._.
H N 1 k i F o . ' ] i
‘ .- .—l _ .1.—. | '. # -. - E & -. . P ﬂ#
1 £ Phog ' ¥ i3 513 r T
1 g . P LK. S 1 i i £ i
] } YLk ¢ - - % i
H i “ 1 & R .F. .' ﬁ =y
] 1 b pi v e T L £y »
d 1. ..... - _ 1 . . ﬂ. ﬂ .' L L
. cr ﬂ 1 w ' -.H.
rll!!!ii - .—ﬁ.ﬁ A i ' - &1 ﬁﬂulv ’
] 1 N o ' . — 1 Sy g--f
h . T _w S Y 210 .
* i i . L .-....n. £ i.-lr - -E
* § TEwEA, w3V » 2l ;
] ..H..__ o o e ﬁ..h. |.ﬂ.“.1_. “ " i”
* { I ¥ LELIRLS ¥}y iy
} r ' b i L RENRY & R
. i H 1t ! ¥ & M
H y R £ " . L . f - “M
! { . ' i 3 e !
'y . pr 20 STy "
H 3 REESEI ( I S -3 13T ey 4
g - Y- \ : Lot & plyby s, :
] rp “ " “ I L B 1 w -y gy === ¥ “M
H " - . ey sl g gl i gl ol kBt gl ey el g™ “.p
W F L] m» 4 2090920 aasmsmsmsa==a L.
H ! N i i
. J ! 1 ..!.l..._ - =Lt ¥  ammmm 34
ﬁ L - - i 4
H uﬂ. o % e - -
H _...n -- . .l m H ' - ddaeaaa
ﬁ l._r —— . N r—
} ._..q. - -, ../.‘ o
.m . " -H.
.._ ......_.....uﬂ J_!_.q ol >
! | =
! // o
! Ve N . .
H ' e e '] . .
H . S g g g gy gy g gy .-.l.. 11111111 . ) . -
H TTTEEE A e g, Ny . T v S
# L] - .‘.’.l.‘ - rmcwrm W w W m
& ....r.r. .
B X o, .
I.”_n__.l- . . I.l_. ”Il. -..I..._.l..;..:l:__-nl _ 2 .-”_ll.._l.. l-..?.-_.‘-
< - Sy D S5
.-“.“. " ..._._.I...__u.l_r..-___ .1|Il. - .
N o o e o AT
.__..__.“ir o e e . ' Ll iy g g — tli..r.r... - l_ﬁ- ;
.....1..-.__. - e e o e
lf.."ﬂ-_-.-l.t_-l }!r}a}gtaﬁi.}.‘tih H — .-..1&..-!!:!-.-_‘ ' ....lu..r..i-.l...n. T N #
twee T T ERL T ¥ X e
.ﬂ_ ] i .]_l
3 . -
.2 4 -
? ) “. i.._-t-.
N T
.?!.l.l_.
"3
\ /
Y ’
.Y
L%
K \.\\.
._.h. .
.-'..#.l_ 1.-1
N
A Y 4

-Ill - -

B R
|.III.I.-.... ..-r|
......,.,...,__--utunrr-r.h..r.”..u..-

~I._._-__._._}.. . "

. B . N R T R .0 B N N ¥ | li_l._.._
-y W r

.-'l.l.l. L l.-
LR

e X e a i....l..ﬂ___,..._-_ﬁ.
o - . B .

-
g S -

FIG. 5



US D839,940 S

e Ty
IR Lt LY
.1._..__...,..___.-._.... "_._n. N,
YL s e
= e W ...f..l‘ll..l_l.. .’_ l-f
e oot N “ "
Ll T “ g
Tlnl_,._-__..-. ,L-_-l..___ﬁ_--_-r .__.. F
T — LY Y
T e Ll i \
"y e i :
PR 1 e : ;
' Ve ™ ] y
.._...._r L_.__.__-F M m
T T o % F -1 ) ¥
A A ¥ W& : _.
P i % F s
s o y F N
PR LT = | 4 i
L ” ] ¢ !
L i %, J y
- A . b ; E ]
AL Fidl X ! ;
u.m! o 4 g H i
L L 41 f i
FLA o % i ;
Mt at Y ! 4
o W % ‘ !
7 a7 e 1 e { i
.1- -1.._.1_... F’. ......_.._.. .ﬂ“f _..“w __ﬂ H
> el . Bk '
S . ot LT LT NEY f
-] e N T I} j i
u* ¥ - L Y ¥ '
\ . ¥ S LA t s yo AGSIIOISIION
- o L o ot i %
. ~ L e Y 5 H
N o i JRE A § i { .
e h.._-. #_ .-...__1.! |.-!.-I\“ u ; "
._..u_. ._1. ._._. n....fn.u ..l_..\-u. ._ i . "
e .l_. .l..l_... % .f._ .,.-...,...._ F.l\\.i.: .lll__-_.l[.... qul-tr. . "..l_fl._ [T " "
h v ¥ 3 3 o . aa o 3 ey, VL Ty, f 21 ¥ n
S PoE oA t 1 ™ L™ ik % o ! | i Sy, T F 1 n
LT T 1 .1 oy I o B Dy, i _a 1 S T | "
oy \ | S PY PR LA T I L4 g Y TN i m
N \ A P e Y it 1 ¢ b . i "
LR \ [ I L o v e «F BN e Rt 4 Y Y} e § "
N w % TV W w " F TR LR s & A 1 I b T § H |
S b, L M7y - Y LR B R { I h ™ ) H
YW, 3 , T "y TN L -Lal ABNEBESIEETEE S EE D oy § ] TR H
% Noar ™y R 3 FT WG EBEEYENREN G __.ua._ﬁ PV Lol BT I - bt ] i
ESE N Ty 5 Sy ERRAE Ll 1 -1 L Ei-1 -1l - ET- TN 1N D $ .0 Aol M, e PN K
Yo ., h Mk, Wi .BHGL Eiﬂuﬁ.ﬂﬁﬁmu.ﬂﬁuﬁfq 4 | B A P i, W R F } b 7 %
9 ‘ AN . L LT WS BTSRRI t | S r i ¥ £~ | f .
y— ’ % LB ek RAMVMEREBEEREESE ST L § 5 g 4 £ F 2 } A
M " % SN AHA YRR EFNF NIRRT 4 ir s L P I f f it
— \ v N (MR IBRE L AR ER P 7 ) el LRy rooor |
g | yon N P e , F 4 N LY Sd
\ vy R e ey e 7 T Ei
& N, “ 1, LA " f 5 [ f ' : S
Ta W SO DY " L } mel! SHIEE A W
4. v % ™ ! L : r . T, e
. o o p K e ™ 0 F. F) £ M —
b £ * a_..,r ,.f” “ F ’ d 4 L
™ , b i Y i
-’ *. . LN L TN Y £ { £
F ..-.r N a .J#r.r ﬂ. .__.- i :
e b 2] Ty w, E R ¥ 0 F
N * 5 Vom T FLAE ¥ 4 PR "
4y ", . Rt T T - a 4 i - F
“, M . , S T PR ’, ” - B 13
Ny, Y etk X £ ’y A
e A ™, " VW LI e P 4%
" K L S T S B o1 F FLEEE St 5
. ", LY Ny, MEEETF O P N ry
., ™, W TN N r
_.-._._ -_-i ._H..ri......... _-i.t.._-.l..u T ._1.
L N T
“\ o e ar
. - e, a7 Ph
~f T . " L™ g e
Ry WEn = LAk T ~
AN LT . TV Y A ra
- .. R TV T e e - ~% Wy 7
- e T e e e e T T o Al 1 L o
M l.__l._-__i..-. e qr t_-_.l..-
e s Tadladh I L=
T Y 4 Ll

L IS I - T
flr_--N-_l-_..._-i.-_-i.-_i. .....r.......-rl

U.S. Patent

FIG. 6



US D839,940 S

Sheet 7 of 7

Feb. 5, 2019

U.S. Patent

ol Bl Bl Bl e o

- A e il T -
PR o } by ot
.¢...»...._._. .L.-.t.nhi.ri}thtriit..l.ld-flrn}..-. ﬁ.iﬂ#“jr-
o’ - W A ..,.__J.___.rl“. ;tfa..ﬂ.hx.f..f.
- -1 Ll ey Lohatiniind 5 PN IR I & S A
o o T T e, T ML R ¥ Tr,
al A N B PV S T A T
P S RN 4 -~ Rt TR 4 . ™
SHE S o ” Bt S »
~ _._\ L_____.... .....i._.H_r. *y s
~ v ” T . .
. d »” . Ty ,
7 2 e T T
4 . K 7 AT N Y L
r n N PR S 1 1 A A e ¥ o
a £ F Al At R e WNTE
# & ” r * o’ N T N RIS T
SE s ,._ r A F X N 35
o o £y R A el At * “ K2
# g 4 i ™ \ ™, gl
~ A T AL “ LA
4 H N 7 PR O %, “ 3
4 - £ * . R x % L4
.._.. & ._\ .i.._.__- M. .FJ_. J_. q... !
s . 7 A 1 Yy '3 1 !
y & ’ o i e r’ L H
‘ S S i 3 U S
J i F it i 4 3 \ Ly . oy o e g
; £ S m X TR Tl o IR
’ Fi L | o p ] Ly 1. K . Tl peeesenenesenfioletelutetetete
I .F CLIPL il W i TTTm T AT T ¥ ]
SF R T s 3 e ” $ Ao N ! i
I B LR I RRAAR R M ! ‘e - N PO
A 3 e TS ALCRBRERN K RENER TR . ¢ B i X ity B % i
¥ a SAEY RINEREFAEMRBRERREEE DN t R | ! S A} ¥ ¥
r 2% LANKE TNSEIETEFENBMIEEER S T Y 2 e : '
F | A% ALYEER UXNBREEMNMEAEEXSEMR N b gt & RS S L LS {  .wi
b L g’ Y FTRANELARHGRYEEENIEEN T T F e Tw, et T I ) IR
A A e P S b N AR AIEE S EEAD RN O T L T T T iy v
h F A Y+ B - TV Bad 1 T D - el Y f 7 - . i Bl
a7 e, & T THAREe., YEFIANELEPTLTY | . i "y
F P oA T o O, TR VT R 3 o r N ol
oo D T T T Y £ {5 o {4 atats
K N, Sl FY 7 t ™ ¥ g
¥, ."-_T._r-._n _f.f__ .l-_.ﬂfr. i L..ll-rth __._'_.r $ ﬁ H .-.._‘_.l_-__. i) gt
.._..n....__.r . r..-_._“.__.__r- ...f W....__...Hnn...i.u.. r_..._.ff " rn ___— t_._.ll {! : .
T . ¥ g { ? s Lolly
T . Ty 3 . ' X
" i AR, S
AR
Al
’.
"N
a
S
* 5.
— "
", ~,
. s



	Claims
	Front Page
	Specification
	Drawings

