USO00D7795665

a2y United States Design Patent (o) Patent No.: US D779.,566 S

Cronk 45) Date of Patent: «+ Feb. 21, 2017
(54) PLOWING TINE REPLACEMENT SECTION E21B 29/00:E21B 29/06; E21B 31/ 12%
(71) Applicant: Pearson Engineering Limited, (Continued)
Newcastle Upon Iyne (GB) (56) References Cited
(72) Inventor: Richard Leonard Cronk, U.S. PATENT DOCUMENTS

Northumberland (GB) 1,808311 A 9/1929 Madonna

2,606413 A 8/1952 Gray
(73) Assignee: Pearson Engineering Limited, New (Continued)

Castle Upon Tyne (GB)
FOREIGN PATENT DOCUMENTS

(**) Term: 15 Years

CN 101153497 4/2008
CN 102418363 4/2012
(21) Appl. No.: 29/541,432 (Continued)
(22) Filed: Oct. 2, 2015 OTHER PURI ICATIONS
(51) Ii()C (10) Cl. 12-09 Barcelo, Bryony “Combined Search and Examination Report
(52) US. ClL Great Britain patent application No. GB1517345.3” Mar. 11, 2016,
USPC e, D15/29 United Kingdom Intellectual Property Office; pp. 1-8.

(58) Field of Classification Search Primary Examiner — lan Simmons

USPC ... D15/10, 11, 13, 20, 21, 26, 27, 28,29, 4gcistant Examiner — Khawaja Anwar
D15/32, 199 (74) Attorney, Agent, or Firm — Nicholas J. Landau;
CPC oo E21B 10/26: E21B 10/43; E21B 7/28: Bradley Arant Boult Cummings LLP

E21B 10/00; E21B 10/36; E21.

4/14; E21B 10/55; E21B 10/58; E21.
10/32; E21B 10/42; E21B 10/322; E21.
10/38; E21B 10/44; E21B 10/62; E21.
17/076; E21B 1/00; E21B 25/00; E21.

(57) CLAIM

The omamental design for a plowing tine replacement
section, as shown and described.

DESCRIPTION

W WA WA W W W

41/02: E21R 4/02:- E21R 7/00: E21 FIG. 1 shows a perspective view of a plowing tine replace-
7/04: E21B 7/064: E21B 7/26: E21B nyant section, showing my new d.ESlgIl, 1n a }156 condition;
FIG. 2 shows a front elevation view thereof;
10/02; E21B 10/04; E21B 10/10; E21B FIG. 3 shows a side view thereof;
10/14; E21B 10/22: E21B 10/24;: E21B FIG. 4 shows a bottom plan view thereof;
10/25- E21RB 10/2%: E21R 10/30: E21R FIG. 5 shows a perspective view thereol, shown without

_ . environment;
10/325; E21B 10/40; 'jf%lB 107445; ::’21]3 FI1G. 6 shows a front elevation view thereof;
10/52; E21B 17/14; E21B 17/16; E21B FI1G. 7 shows a side elevation view thereof; and.,
17/20; E21B 2010/563; E21B 2034/007; FIG. 8 shows a bottom plan view thereof.

E21B 21/12; E21B 21/16; E21B 25/02; (Continued)




US D779,566 S
Page 2

The dashed lines shown 1n the drawings 1llustrate environ-
mental structure and form no part of the claimed design.

1 Claim, 7 Drawing Sheets

(58) Field of Classification Search

CPC .o, 31/1135;E21B 34/12; E21B 37/02;
E21B 3/00; E21B 41/00; E21B
43/126; EO2F 3/8152; EO2F 3/02; EO2F
3/81357; EO2F 3/7631; EO2F 3/815; EO2F
3/8155; EO2F 3/8891; EO2F 3/9206; EO2F
3/627; EO2F 3/7627; EO2F 3/3414; EO2F
3/40; EO2F 3/65; EO2F 3/7609; EO2F
3/7622; EO2F 3/7659; EO2F 3/7672

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

4/1969 Knowles .........cccceeee. D15/144
11/1978 Blair

D213,782 S *
4,127,073 A

4,799,823 A 1/1989
5217,154 A *  6/1993
D631490 S *  1/2011
D736,266 S *  8/2015
D753,739 S * 4/2016
2007/0084094 Al* 4/2007
2007/0256335 Al 11/2007
2008/0229627 Al 9/2008
2012/0304508 Al* 12/2012
2013/0008062 Al* 1/2013
2013/0086825 Al* 4/2013

Williams

Elwood .................. B23K 3/025
228/4.5

Drager ........oooooevvviiinenn, D15/32

Lundberg ..............ccoc... D15/11

Bell .o, D15/144

Bentley ................. EO2F 9/2825
37/452

De Martiis

Calderwood

Guimaraes ............ EO2F 9/2825
37/457

Guimaraes ............ EO2F 9/2833
37/446

Renski .......c..e...... EO2F 9/2808
37/452

FOREIGN PATENT DOCUMENTS

FR 2518606
GB 2402313
GB 23532335

* cited by examiner

6/1983
8/2004
5/2016



US D779,566 S

Sheet 1 of 7

Feb. 21, 2017

U.S. Patent

Fig. 1

L R R R R A R A e L

LI L B B B B |

'-...-.---l--i«.-\.-.-l-ill-h.-‘i-i-HlllIlil-q.--q.q.-.I-il--l---n--n.u.--!#-ﬁll.iili-l-p.--|-|.-|-|.l|l|lf...

e I I B R R I B R T T O T I . T T o,

._‘
Ei.
4
...-_._..
[ ]
t. li ”J‘
" .‘..__!1 r
.-_l ..__II " .
[ ) u
-a..ln_..___l-r.. .__._... -_.-ru r .__.._..
.-.!.rhllm. S r.-. 7
4+ 4 - ' - " L]
[ - - -
.1.-....-.!.-_.__..-_ e .._t.-....;“-_.._q
L —_— &= pa
- arhy
B PP
s
- L
i LF)
*
LY |
-
ot
X
L J
4 i
T
T4
.J 4
L]
n
- ¥
a
ri J __..n-“.
- My
~ .U - h .-l
| - .f *
“._ L a .ﬁ “.“r
"- all‘.-- b L ] -__-._.
] r 1.1 ...ﬁ.-..-. ”.‘-__
. ¢ x . ror 4
L rRLTE T
- . --_.n. L
. -.... " bl r _..J.ri.
[ ] [ ] ,F1
N - g
et ha, r¥y
. . LI R T Fa.
E i“ lhﬂn#.aw ”ﬂ L
A LI L
ot e
ot fa b AR
LI o
a T ii. .ﬁltl.l '-_ I.u. 1
I“ . ﬁ -.I Il.r-.:...
-l‘. . N ] LA * + "t -H.-
- +hﬂ\ i”— ¥ L lHi .It J
" L - L] LY 1 4
* Fl
v_. vl I ..._.n__. .,.__ ’ ___-v_
- L]
-_._ ] l__. . - 4 ._.-H.-.
" . “ 1 - =" _n_-
._-_- - .I.-__-..-. .-___ﬂ..-_
- - k‘! 3 f” “ }1l w
-.q_rl.._l - % * ATy vf
i - “" g il
. we © Y _..._.ﬁ_._.
+
.i_r -_“. .__n.__.-.. “w oW
AP L N
> . ’
._._l .—.h. -1 M L 'H
L)
“.1 .,-+._—.u.-_.... _...« t-u. .
l“ = .- \.1. l‘!‘!.-.
__‘1 - Fl 4 = l.l » "hF ‘.-l
“u L~ A T L TLF AR
v..___ L L .-.-_-
1 er b + * "
. '
“.._ * " .......___ “_.
- I 3 LN N
”..1 « " rrlLTe .l._
L} 'bl iJ. M j‘-
LA ’ - gt
ey + oty
T L ra et
L o __u. .-__-_...-_
I# 1 l-“.l.ll il I.-.
- i..'I iy P‘ 1 L | l.l
5 e~ o
L - e . Ll l.l
4 . *
AL S
5 S O
. . -’ L i- "y
- + +
" “.ﬁ.. . ._._....H it
. |ll‘ ] | - L |
[ - FLEE |
L] L]
JIH " r__ i..-.-.._..r. nt
" a - a gt o
g i._. —_Iﬁ-h W r
11.-.1_- - .-ll A
., f“ [ !-in
PR - d raeat
-“ -l-...a.-_ -!....1M
-_...._ ..-—._....-.m.. ;_.1_.”. .p_“_..Ha
L] b " -
3 *F A .w. " - ¢ a,.r
[ . e a -k a b
» 1
“a ”.._ - .u__._.... a ._,h_,. .-””
i
+“lll h r+ iilﬂﬂ irij
Y = A T L " ﬂ
“l L] !_r r " r 1-1 .
v 3N T s ...+..___-
[ ’ - . *
. r ! ._.._. .-.-.h.r.l .-.1““
nd “ * I R "1
P J\' iiIf ) w oy
L B * a” |___u. ..m
-il.-. | I | "2 LI
" - LT [}
3 wety e
. ...n.__..ri - Y4y,
T "L _.. | S
l‘ ‘1 . - h” L)
l‘ I’ ® * *e
LN L
- I _...._n‘._._v.. .l_- .____.1._.
h%a-.- ﬁ " ¢ T s Faa
! A LR L R T
-‘f-_._l-_. RPN S ..".___ r
.t i Ay a L I o
.'l JI vr !
+ F 4 r __.'l.- *
H.-. ﬂ. ‘ i = L]
e e
-t ET L
L)
...H...__t. ___-..-.FI.-.—. .-.-i
. L .y “
ba [l - . .
...._._._-.-.l_-..-.._ L] _..u_ -I“- ﬂ_ Ap
f am .-_l.rl = - [ Fa L
i ap e, "n.-. A L i...
" RFr .-_.- ’ ......“._._-_.l_.l. .n.“ 1 3 * -..._.l
v org __...__- ..i...._._ ._.jl.HA-. .-.ril_-. -_... .\r
* im . uu. - ¥ LI r -t
-
. ”” .t .,_'__. . M..__.q- _n‘. STty
¥ ' o 1
.'..". -.-.-..._.- e o 1.__ 1.. 4"..- nh-lq.- .-- n“.
.-_._.u.-.._ ....--.- = . -.-ll__"_ .o
i . ,1....._.--.____ L a ‘o
. llj I._r._. " J ll H m
L n.rﬂ...._l.“ .-.-. .ﬂ.-. ._-.-__..
P E g ERF i 4,
n_.-_'..a-.- - _...-_ e
r - . .l.-..-h 1=
.-.-.... + - rd LI
o
W. ¥
u ; e
- *
1
=
yw, €
.n.._____. d
1 e .

¢t

Fig. 2

L
* ", -
-l
4
Fa
.ll.
e
fa
_-' }
e
*y
"
L
*y
"4
L ]
L3
1- qf
"a
o |
.
e
v
4
Ly
n
¥
-.‘_ }
'y
|
L
L
p
-H ﬂﬂ lJ
"y
b |
o}
"
I
rf
i
- g
L) J
L
1%
*y
¥
.y ”
Fg }
L
ny
iy
LT
P
i
LY
L
id g ]
iy
rr
i

L]
r
[]
.-_.n.
ar
’ L
[ ]
, A
[
2!
¥
-
|.I
ut ™
'1
s
nk
L
g
ot
-~
)
FL
¥ ¥
i
i .-J.
?
,-.5_
-t
¥
al
!
....._...r
aF
_.__.l..__..q._“
1- ot
{. o
Lt
l-.i._.
-
o
n ¥
uuwum ™
oo o
Ll
» Il h l-i ﬂJ
t._.l.u..-. f ¥
.-11.._1 A b
.y .
iy : y
IR , .
d > - A *
A S T P N
VT . g
F li fi 5‘! d
YAk P ” - ¢
-
.__..-_._-_.-_h_-.h __“ .I!.-.‘..P..rl. o A
.I.I b _ﬂ. b M .ii. .‘ﬁ#’l‘!f*fl"l."
¥ am o - ¥ * ¥ 1 "
x - * " *
. » a .m .1.-_ ¥ L] ’ '
r 1 vy = &0 u
- . . " » . 4 -
. [ * > # mom L
u.':l...-l!l.l.l.ﬂ.i.?li.# ......i.- -
F |
#Jll ’ % Voo ‘11L]Ji F " ﬁd_# - [}
- lﬂ -
. " - ] . T
] L 1 a M
P n s EF
._v.q.l.q_-.-.._ﬂ . -_l.._ﬂl.r.._..-
" i

- Ty + bl
- - w q .‘Eﬂ o
L N L L - T2
x *
‘ N
p L)
- b |
. b LY L
n.-v " » -l_._.r.-.ia._..-_.._..r
"
- - #i“‘ B
. - -.lll o
R TIF M
. ar
r arr i #i
- L}
.-J ﬁ . X .-.l..._ Ay
y £y i
¥ . IF LI
- B L ]
[} - .-.-l. ~
- ey, .
L L o L] o
-
» . .._.“ Ll A
I i L LA )
N
¥ o
. _— _K...._.:r.-l "y
N el
! F) '!F.Jb\!'i
. - ., o
. . ui." At
¥
% % { [ ] E L
Fat -. i
h S L n
F . = «..-..-_ 2
& Nv, Ay
._1._ ok Faa
- L L T
- ._.-_-__I_-.
- L -1!....1___.:__
- ou o
. ! gt T
r ' r LY
-
. e o LD
- —p
» - ar ¥
. L] lL”F .
* mY v
a E ] "
. r .—.-.-_n at
- 1.._.r..‘ ¥
’ LI LX)
[ . e 3
. = _-_-‘.“.-_ By
& -a. Fpa
L - E ¥y T g
# e
n * .-F..tr....t.l.-
. - _._H v H_....._. L T
u
F - . i o
] L_n R — -
L ¥ el s
r LL
" -—
. [ ] li“i P P
. - .-_-.1“ A
. o ._..W. . FL
. o D al
. nta? E
& . el -~
. LY A e
\ ok ey
» o ‘il
L . ﬂi?l*“f
b &+ ..I-.i-l-# - IE
) a . e
Lt - ! | L
T
o L
. ll#bi-Lr‘h_? * - lh““
* - ..__._i......!l..
’ . y L
. . et ot
L . .._.__.A“ T
g
" . "%t
‘. .-_..l_n £
.-_.. ] -.._.‘ i.v
* | .-.Ir.u. L L
- r -..f LT ]
. n UL T
iy “
- .”_ il
.o 1A e
¥ » - L LI
| ]
& b - .l-._-.._l* h l.:_....il. -
L | » iil‘hll’
"
" * ...-l- it
* l- ‘!-” -*
- 7 am
' ey .._._ Y]
‘F - " ﬂ wh
. Iui.-____ &N
. - .l._-..“. mi
. Py Fax
. + bl ¥ |
» fl!ll
F ] gL t” T
»
L | - 4 ” l_\}l I_IE
L . N ] LI )
i - h * B
. _-..r.‘. - e
* Iilllt
a _-....._ri.\-_
- .-._1 -.u” -
r i!l | L
a .“—_ ...m._" L
. ..w._u o
1 fan s
. LE T =
- o .-.._.J.r +a
# o4 r
. & I_."-..__.- 1"
. b | l.:..r_.ill..li
- I R
¥ - . ] * 5
™
" [ ] l?lf l‘ !liﬂﬂj“ﬂmq
* =
L 'uhl-i
ol ..H
" LA nE
ar v -
- "
i . [}
- [
[ ] ll.-.... q.’
IS
FL ark
L e
4 e
” agp ¥
N
»
L - I
- RPN~ WK
» - 1 o
- L

=



US D779,566 S

Sheet 2 of 7

Feb. 21, 2017

U.S. Patent

Fig. 3

i
. L
. *
".__ 1 ‘1.I. .-___.
II - ia ‘I. ' f
d ‘ 1-‘
... gt ___-.-...1..._-.-.,-_-_ r¢
r
4 -.‘ 'I. ' : . l. .T
-_ _._ L r ) .-
.,... . .. . S ..___ -_.
n
L .-- * ! __.-. .__.- n '-
f ] 1 1 r * * -
i . A S L
- r '1 .- ___ | .l
| . “. - r.._. ni‘_ ] 4 [
- ..1- L] - 1 m ; . H .r .+
.- : .. n i . i
. & " 'Y i r B ... i.._l : :
| - 4. b . a .-_..n_._.._.__.__
- . .ﬂl#-......?..._-l-.-.? i _. |
l .II.T - “." [ ]
| l . ¥ L
. M R
| | , 1 r i}
. ¢ . .. ..
; N E
;" * e £ I ' d : .
& % FM .-l -_ * ’ _.l
n F .“. | |
’ ' | |
[ ] il_.._. | .|.
% n L) v - | |
v ~ w.v kY
*
FAL
» L .‘_- L] .ﬁ‘.r.-._ .-
F s | .!.-.
. b | _- _-
- L) n.. .-. :
| | ;= * 8 )
, wy 8 N I
T . | | :
. " ’ A
p___ L8 | | X .
] * ._.1 il | | .._“ |
| ‘ L] &
i . f _.
| -
. L _..1 n.___.q-
L] L] | | -.r‘.-_
1 ) | g E
’ L - L > ' . _..._...
| | : . . *- ]
i L » ! : . .
.‘l__..lﬂ_-. ' & | | “ .-l |
.-_ " .-.._.. . i- .‘..-._ .‘_ L] Hh - L]
" ._u..q..- . .-_u a -n L. ..- L1
....-..... a1 h...ll ) .__.-
.—4 -.-l..-ﬁ l | | | - u-.__.. a4 L
.ﬁ.-‘ il.!...___. l . [ L] - -.r-r.- Fl L
- n .-. | | F L [}
2, .rlu.-. - h * o] L . P 1 o, "
.ﬁh? “ ; l.‘ N . & - ] * ...-.-
- - | ._.i
g1 ., F ’ U
-lﬁ. .-_b_-. .‘ | h. E] 9 4
r .‘ .__.H | I i | | - | |
P - f o, * o e | 1 L |
i T L I ] | .- B ___
.I.-.ih r v Fl ] | B | :
' ’ v, . h._.._.., o
Ry ¥ . . AR Ve
a' t ¢ . e r P . L ,.____..,.
. i
' ' s 1 o™ . a e “

t.._.—. a* - ' o N . _. .

] ¢ .- | .__. |

PRl " at ﬁ ] + T .__

-...-.__._-_ } ' r .-.._. N o |

ﬂ h ] ] | | -_- | |
_-.h ) | . r - w k=T - '
h..u. .-_‘ .- 4 P » L) 1 n *
Y ! | :
- # ¥ _....-.. i e : ._ |
wn___ﬁ s " Y 0 ;
#l_.? L] ! .-.I .. * l1. ¥ re i#.—.
.s-_.-._ﬂn ‘ -y '_. " f + _.._.-.-... ' : o e
o N L] . r » .-_.q.. ! ¥ ’ "L
F ¥ * o ¥ “a | .._ Y
¥ " : F ) W -
] u r Ll ¥ - ) _.. :
" d - 1 F © .__. _.._
] L [ Y ] L] . i-..ﬂi
¥ : | | J..
- | _- | | ._
> L] . .-“....r i o
M a F. ] hﬁl - " ] - .
. 1 - L . 4 ..f__.._. » BN b T "
M | .vl Fa + nt o, 3 ) N
. L
. L ' - # . oL ! " * s
., . ’ . "ok v 5
" r ol - v . 't r - * ' .-.w
F * . ’ r LI ] b ' ' l__. ..
- [ 1 ‘. [ ] LI | L ) ! . X
" ] . o o e 4 < o
4 L ] .m.u.._-._.. - 1 .h.._ " - .. .
- h. + L9 I-.l.- 1 L ; n. .-i -.I.-

' ] » ' ook e y T 1 ' - ___.__-.

r -1. . l.ﬂ .-. .l._- n .-....-.‘.. 1iﬁ ] e
1 ] 4 r L] .-.-.!.- . x " e ¥ _..r .
L] '-. | i.

* - Fa s "7 . i Y
+ Y q. r F . F4 .___ . . " .. :
Fi L] ’ M L] - - ' k ; e
L1 _rv L L] ¥ [ LY Y ' i N ......-
.._— . -.. F o a 1% VT SN )

| - _.._H__ . . [ ¥ 1 * ..._- [

..-_ * 3 L 1a y L L - o ._.-._. ﬁ!

A ’ -t T T v ~

| | '. | | ' -

& .ﬁ ﬁ » ‘ a l.l. » d .Sy H-l. n -
.._. -".P.___.-.r___.-_.l.l.__-_-.- ) 4 . n--_-.‘. ] a g ! .__w -
M._-_- , o . . * a .-_r__ . ] - L » LR
s » = , . - L I N " ’ .r.-..q.-_ 1 - 1 nr

L]
- . .. s, S . ’ . ‘ -.m.. o
| | | ) ) - ' 1
..J“._.._ e ¥ + . . . r a 1 0 : ' Foart 1.4
W, 4 S ._.__..-_. r P ., o+ 1 o L ..._.
L I L. N L] . * ._....__.- * N + # N ...._._
i.______”.___. - ' - . PR . R L , w7 e v n.
L] LI ", a L] o I : P X .
| | - . i B . L
iy n“a. R - L] .ﬂ 4 . - .-..‘ a - .1.‘-.-. B _-r_.l..n FE
a o ll“. F ) - .! l J‘
e * ! - L " » * L ', “. .
3 L . T r ] L] - W
.-. o ] . , a ] L T
.. ___ . _. : . " 3 A
._-. - . i . . -I.‘-h }.-i_-..“
: L . . T -~
.-_J L} L] b ' " ’ F..l
[} | | L] Es L --.ﬁ ﬁ
_._- ._. L % L bt ni
. .  E adly w17 _. .
. a L) _..r ML .-_-.r .”_-_l
1 - ’ y
r ... .__ . ‘Iu. n
+ LS K ‘ v
- » * f_...'-l .__.-.._.
L] r * _..f.ll ...._.
] a LI .-.. o
LY w 5 r .it- r
] . 1L Jl!.l.l.
L] g 01 9 v .
.___-. wr B .I.__. .
LI y “
. ] .F-_- i
S i
. % }
NV
[1]
y v
.--_l ml
L
.r.r.l.__u. e
o
h.-. mlt
. L)
A il
L




U.S. Patent

Fig. 4

AL X

‘Iu.--n.-‘ﬁﬂb-prrf*-l

PR R L aak K rd hanidr
1 3 r ‘l'-
i---|.'='-."‘.1-‘."'-_-_,-I..#,'__ﬂ.I

Feb. 21, 2017

Sheet 3 of 7

+ A

US D779,566 S

I"-‘--

“" - -

., A
‘-:"‘Ahw#l‘fﬁﬂ -

el -
F..I-l-ffl' - L TP B T T
L 4
11:.“.“‘. - h-#-n!pu#-d‘l [ * 0w w
. . . ~
Ao B b g Ay Ay oy bR Ry b R AR Yy -
o F k4 v EERE W OB ]
A g T g B Ay g NN E S e g By g m gt g - r
. . w 1 LN -
- L]
'#I!:; e, ¥ #_'.-...-.-t-....,__ x * - N .
L - " '- » w F FL
* 1 - - ‘ - " » . i
» . 2 ‘," ; - L o
’ M . -~ 'r m " L - -
) -
i- 1. t. - r -"F -" -‘ "':’4
- 4 r . R » of o
L] - - & t“"" *
:-'|l -t » r F - *
_— -1 o " i"‘! , r
- e " 1 - T " ]
- H -
yypEEAEY o7 ‘ Paae e “ '
#J-lli-‘—l;ﬁlﬂh“'.ﬂ'd‘l‘:l’"-ﬁ*iirii#i-lf ¥ - x -
- oy A K = r"' F e oa kg A d ok sty iy e om W R AR L
* + .n " - p & -
- L L B T BT R PR PR FE W T FE N FRTY FULAE S FOFE I FUE R T D -
1:-:=:lﬁnﬁrlhfr~'ﬂ'v:lltv--rit-i-r . ~ T -
L] '.ﬂ,""'l T "
¥y LI ] . Lo
Jtr“.-".‘ . I\.'H- "1‘. =» r T
[} n -7 - 1 .
' * ‘ L] -
L] L] ’ u ¥ L2
- - - L - ’
" o F o »
- - -
v . - J‘.‘,i -+
- n ol - ‘_1"..- ¥ L
-"' " Pl Ly - . 7 [ ]
-.- .lr [ ] L .f - " -
L +
-"-l -.‘\ ] - ".....- L)
- n ¥ . ‘.l .-i"'.- - *
t'illil:i--r“' 1 o - - r
J:‘tl‘w‘ M-ﬂ‘q‘.‘i’lk‘-ﬂ‘-wiﬁanwirpl ' bl * *
- " I R N R L Tl N e R R I R R f
L] L ] l-" ] & » F] ¥
L]
- oo Ao oo b e wkarryaaral i g g sy i g e i g W
W st ad :hﬂ‘rﬁtf'ltr‘."tfql W P O wm u - 'l- ‘-
'-'-.f | - of = -
t:q'-"il“‘ . .-.---I-“ ""'l-r.,-. - .
» [ 3 [ ) '-i‘ ‘ will . "
Py a
" . ¥ - 3 "o -
L] » - - -
= N r L I-_i-" L
. & M '
-+ a L w
- - 1 + 'f.l" -
*-l "J ¥ - ‘Fr “-r )
. v ] o M -
.lr _,"- - ] '* - f "
...'\l' ..n." n - _‘.ﬂv - ’
pr A gL . LN R - v *
4 - o —.-IJJHJ-'?..:-. - e B - - s o -
e Frap— o4 ._l- ,.pq-:-r-'p-#r-nwh--v-r-w-"lf‘*rl"'l?" *
F &
[ ] f ‘,‘ - r *
-
oy g oy B gl iy iyl el e By T g g e P AL
m A iy &
’lllt--'-_-.':-.gwi-_rgr:-nrlinrlt (I . *-.‘ .
N L - i oo .
bt ¥ - . » - -
- * L] “ 1 - [
[ ] 1 - a . -
[ - #
’ » . * [ * o r
[ ] - - * - N
- P F ] ' ""ﬂ"
n- = - r F o ¥ .
- » - "#l r
r - * o " -
e - [ + - L
_r' _1’ i L .l"‘ v " '
- ¥ .- - . — - T .
."‘.."‘-TII""..1I - LI - 1 -
JJ-.",. . - s .
R :I-i-_q.‘-“:r---'n"-‘.‘-! - & F = N W g AN . -
re & o= -3 “-i F v A AN A A A R b T A R
L | a - L L] a
| -
T ' ply T ak
1."::::--:'—-11;:1"”-:-1'.;#*:**--a.--:...-| .‘.‘-."‘r—"‘l—l‘ T H"J. -
™ 4 d
:-I'.i-:::‘::“.,‘ - e Ty, - .
4 » - - u -y -
- - - L ] - d
i * 2 " -
]
. a ) L .f‘{ ,.I"!. ir‘.p.
d » - " » -I" . -lli".
. = I_" . o w T R
[ wl’ a r ‘r'l" ! '.'.'I """"’
‘_4- - . ’ #.f !.- L oo
L
E L - - - L >
L]
T - " F . g &
- " L - - r
llpl.‘::.‘--—*’ N -.-‘**.IF' *'.‘.“hu. '-'.""-*'
“huluur-jkF-ﬂ’iﬁ#u‘}dfi--#diiidl - 1'_..1‘-1' ‘\; - v oz 2,
= E T RN - - Frm A ed ket e e A R R L. '"
4 o=
L " . " . » T * -""'ll.""'II
- ity i, Sy g e '
t:‘::th:}.*ﬁﬂd!ﬁlﬂﬂpﬁ.lii'-li-hl h?**"‘*'i "Fﬂh‘-‘i‘i’ri‘f"ﬁ‘. [ ]
- L
" a
'h;!-",:-'*. - ot T . L]
- = L] - b -
n » - -’ } _r‘ .
-
M N Fa v #‘ r
L] L L o~ .
- . - f w " *
1 L » F L |
- F Y [ -+ [
o - . * o -
. u Fl . ...r'l' ! -
- » " » * - - 7 -
h" ‘I.‘ . - "..'i' H' -
tl'r;*'. " A - ¥ o .
" ,,:-"' "' EERYER; - #* h o» £
- A s i M.r“ " - A . A F * L -
-J:.-:'t‘ £ 7, . " - - v -‘..-.-...q.q.---f--‘-"-n'q'l--q.ﬁ-rq.i----‘.ﬂ! -
s L] - " - * o -
a - o arber e, w P, L] v
“"..‘l‘ #L‘.f -fﬂirrlﬁi'fi'ﬁ-"'ﬁ LI T A ) 11“‘-‘ “-fnlﬂ—n‘.i'n.:'iq .
LR - e
- o oa F
-rh‘-'.:;:lr-.- L o -'IJ'|- .
- - - - b | | -
- LY - _.l' % LB |
L} r - & - e
a " * b r - -
u d * ~ ""'F' r
’ b - *
e . . . l".-_.' "
l-JI I' - ! f-.-.i‘ o
LY - » L "_-f -, !
. - » ] - - +
L) w - r [ ]
t"" .r-' - ’ "’ " .
-I."I-t-n-ii" " i B L L .
s gl a - - -
- x b 5 F& & g F wu r L ¥ g .
_.'--HII-F‘-H‘-" <, ¥
- A % A A B om Bk GrEae AL Bl MR - % v o B a W E'l'--.‘h J'F‘." .,]“"'
[ * L] - A*H",':‘I.“‘l". 1-\-1-...‘
JE[!-"*]IFF“‘W—.“J-‘-.-.....-.‘.1,..".. ' “-l-.-‘.‘ .-“"i:lﬁ ."“
-tl..‘-l L L . L * "ql':.:‘."hr" Tt
--jl::_":..," r T + & LY L Il.l' - .
". ¥ o - “ .1, g = - L -F""}"' }
[ L]
L] a s 1_ 1'll'ln- _:‘ ..lﬂa-d".'t}. r-,
1 1 » " i . - ‘{ ' * T n
Fl L] 4 ] ]
"l. . . F ;'--.':"' ot - e -.-l-i'-
- " . ¥ F o, l\.i‘_}* 1-‘ {-., ae L}
L 4 » - _I.p"'\""lr o, "Iy . X l-,.h -
Lt -t - ¥ P " .. . K= Y - s
F a L] - - * - | - LY
- -
-II" " L] * i". LAl - I"I""l- J-ﬂl "l"‘
’ |. L] a ~ - . i-.,‘ l".-, T na '-".
""l.i". [y Sagonr™ - '3"'"1_, T - o "1,5‘-11
cnsatbt o W e T N rmdp Al N T#D
L B * " LI e L "o »
ALk Nl A md Faatarid M N e A R OAE W _"'i.,'? - , -
- o LY
- L * g - ™ - R
L wl
+ - e N ] . - L & - . oy Ly
d b oag = = roe * "
il o P cw e, qr‘«f':'-?
-
L F aa S .f
P . T g
.l i"_'-"r -
b L |
s s T » - -~
- - L] - Ll
] [ F - 4 ll“"lt
. -‘? F"""— . t
. - e w7 ¥ _';h-.-
r I|I'. t-qi"l""""'h“.
LY . AR L
L ]
*'p“-. o, et gl
w e
S Y LI I
- Ny
Sy . .
"ll"l



U.S. Patent Feb. 21, 2017 Sheet 4 of 7 US D779,566 S

Fig. 5
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Fig. 6
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Fig. 7
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Fig. 8
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