US00D748798S
a2y United States Design Patent o) Patent No.: US D748,798 S
Ohmukai et al. 45) Date of Patent: «» Feb. 2, 2016
(54) X-RAY APPARATUS FOR MEDICAL 6,222,906 B1* 4/2001 Sakaguchi ............... A61B 6/06
257/E27.132
TREATMENT D480,142 S * 9/2003 Chikuma ..................... D24/158
| o _ | D553,748 S * 10/2007 OZIWara ........ccoooovee..... D24/158
(71)  Applicants: Kabushiki Kaisha Toshiba, Minato-ku, D554,257 S * 10/2007 OZiWara ......cccocvenn.... D24/158
Tokyo (J P?; Toshiba Med}cal S)istfams (Continued)
Corporation, Otawara-shi, Tochigi-ken
(JP) FOREIGN PATENT DOCUMENTS
(72) Inventors: Shinya Ohmukai, Tokyo (IP); Kentaro Jp D1003753 2/1998

Ichise, Tokyo (JP) Primary Examiner — Anhdao Doan

(73) Assignees: Kabushiki Kaisha Toshiba, Minato-ku, (74) Attorney, Agent, or Firm — Banner & Witcott, Ltd.

Tokyo (JP); Toshiba Medical Systems (57) CLAIM
Corporation, Otawara-shi, Tochigi-ken The ornamental design for a X-ray apparatus for medical
(JP) treatment, as shown and described.

(**) Term: 14 Years DESCRIPTION

(21)  Appl. No.: 29/525,377 FIG. 11s a front, top and right side perspective view of a X-ray

apparatus for medical treatment, showing our new design;

Ted: FIG. 2 1s a rear, top and lett side perspective view thereof;
(22) Filed: Apr. 29, 2015 . p persp
FIG. 3 1s a front view thereof;
(30) Foreign Application Priority Data FIG. 4 1s a rear view thereof;
FIG. 5 1s a top view thereof;
Oct. 29,2014 (IP) oo, 2014-024207 FIG. 6 1s a bottom view thereof;
(51) LOC (10) CLe ovoooeoeeeeeeeeeeeeeeeeeeeeeeee. 24-01  PlG. 71s aleft side view thereof;
(52) U.S.Cl FIG. 8 1s a right side view thereof;
USPC N24/158 FIG. 9 is a cross sectional view thereof, taken along the line
SPC s e 0.9 in FIG. 3 with its internal mechanisms omitted:
58) Field of Classification S h
(58) UlSePCO assTcation 53?/: 158 161. 185. 186. 107 FIG. 10 1s a cross sectional view thereol, taken along the line

10-10 1n FIG. 3 with 1ts internal mechanisms omitted:

FIG. 111s anenlarged view thereof, taken along the line 11-11
in FIG. 9; and,

FIG. 12 1s a front view thereol, showing the state of the FPD
detector, which 1s lifted up.

The broken lines are for 1llustrative purpose only and form no
part of the claimed design. The broken lines 1n FIG. 9 are

CpC ..... A61B 6/06; A61B 6/4405; A61B 6/441 1;
A61B 6/032, A61B 5/055,, A61B 6/4441;
A61B 6/4435; GOIN 2223/1016; GOIN
2223/301; GOlN 23/046; GOIN 2223/03 :
GOIN 2223/419; GO1R 33/48
See application file for complete search history.

: included to indicate the point at which the magnified view 1s
(56) References Cited cut off. The uneven spaced broken lines define the bounds of
UUS PATENT DOCUMENTS the claimed designs and form no part thereof.

D378,133 S * 2/1997 Murakami ................... D24/158 1 Claim, 12 Drawing Sheets




US D748,798 S

Page 2
(56) References Cited 2011/0179895 Al* 7/2011 Mueller ............... A61B 6/4441
74/29
U.S. PATENT DOCUMENTS 2015/0023470 A1* 1/2015 Baumann ............. AO61B 6/4441
378/62
D558,877 S *  1/2008 Ogiwara .............o........ D24/158

2007/0121790 Al1*  5/2007 Grady ........coc...... A61B 6/4405
378/198 * cited by examiner



US D748,798 S

Sheet 1 of 12

Feb. 2, 2016

U.S. Patent

e
\.._.._.r " e
P A
._a .-__ ...r__._
;7
P
.1.._-.1.. .l.._.-.....Lu....rr.I.I —_— hr
R ™ Y
e . ,.. .
. AN \
v = ) L}
¥ ..... ' ._...
1 ) n__
.._‘ ._ __._
1
! ;
! v b
- P
- ! A
£ j 1
|
. . ; ‘
F]
___. i { ”
i ' } *
/ ; L
i ' ,
} : r
_ _ , {
i ]
i ' i
“-_ K
! i !
f ) f
I R ; {
] ’ ; f
¥ .
_ ) m_
Fay P '
[ | Y
L ; , \
.,..f.. .\ ) |
..__.. .ﬁ-, .
N ., ; !
\ . . !
...._...I -....... ‘_.. “
o
N i
o ~ % '
\ LV W S
\ ,.,.
o, "
R ;!
'f [
x A
. - :
.- f [
s _ \
F o > '
. -2 3 p
L] - — u H
A ’ - .....m_‘.f__ ;
wogr AT,
N P A /
el O L
__.__H.r..m._m”.....lr .|.._..1T |
/“.r.rfrﬂl..\-“.\ 1 -
|
J
™.
. .
, i
A !
",
..J_.

Fig. 1



US D748,798 S

Sheet 2 of 12

Feb. 2, 2016

U.S. Patent

-
-'.r
Y
Y
.
"
Y
T o — = = — —_ 1
- - - _J:
- - . ..._._.:._
- -~
o, .l:..u . M
- .
T ....,..._.fw“ .__1 .__.
_ T2 f 1
- Yo P
b . - R
T s r T H
i
{
S L .....n_
—_ = wa= o ey TAE WA e - oa — l..__..-.
. L . .‘.__.
e T
{ k 7
'y . ,
o o Y
— - — - —— 1.-1
R : A
e, e TSRS e e LS i R L
i - = s LY
- - £ \
DR / A s s
lllllll . e S A
¢ h.-.u.!:.u...... - it ....._...P
. PR . N
f - o . I WY
1 ._____ .-......_ ..J.___ - _f... __..._..._....
| t bt ! ........ _rr.-_ [
e, st ST L U
! ‘ .
1
v
.Jc‘-
-..__ — .l.p.._l — e — - b T .-..“hull. -, -, = 4 e e el — . o
. - L
.1 II‘- .ll.‘ .
e - . -
. / A
s ! d_.x ! _h
dne oy - -
T - " ! ¢ * Ty
' ! N Foog,
A . .._...._... Y Y
™ ._,_1._... _._.L_ “____q
\ S !
) oo \ v
. v ., o
i, N )
\ E ™ I, __. }
i xffr. r L__.__‘
i .___.. _____..__. - .rl..i.,...______-t_
by o,
ﬂ u__.. -_“ r
s A
/ A ]
A ¢ /
_..1. .._t. ..“..
-1‘ ! [}

u_“___-a____.
., ,_.____,
fn..i;r

B /
“..

i e em mr cw mw w—

Fig. 2



US D748,798 S

Sheet 3 of 12

Feb. 2, 2016

U.S. Patent

Tl
] —
_-h-rl_.l - - o ..J__f
| -
_-_ ; _.f... Jl.__-
. 1
.1 [ ;.m_ ‘_
\.nl T T Ty ; ! F
_.\.1 H » -q ‘_ _I.....I.-i_l.
' ' .k . f I
{ ! t ! ! _- ' - “
; ey ; -\. “
) k + ..L [} — 5 [ R —
] PR ' 4 ¥ (R |
] [ m ] - - 1
‘ ! I } H I
’ h m O mew el ¥ 1 _
“ . H.—. 1 - M u i -I._.— ‘m “-|.”.||.|..-..-.
._.. ' b “. _- ”. “ hi.l -_—_ -.._..l_pl_._l_u_l_..l;_l_._l_ " m..|.1|
! A — ! e
_ B R R e sssassnssassse A< 11
“ k ._.._ “ __. ' “ — b " Ll B 3 1
| ] .-.. ._ .- - ] " |||||||||||||| " “
' w | _ ._ i | - H I
! I H £ i {1 I
. SEE T SR o | : |
i ' . .
i ' h__ i ' ' i I ' __ " ] 1 " “
: _ ___.. ! L ' ) 14 b, H |
1 r B 1 1 L |
! ' ' . ." ¢ 1 . T [ IR R R R R NCRE R H I
i L ﬁ-v 1 | ﬂ. m ) ) " b s i g fm ) Ly |
L A U 1] m
! - 1 | ._‘. 1 ] H —Iill
. ¥ | 1 \ ; ' _ . H -
b A 4 b | \ o ' | ]
i 1 ' ‘ r . H - I
“ i , ' : ! ...__ L] L} r ] “
‘ .' *a - .—_ _— .H.i |.1..-.1 , __. .__ .r .._. 1
| T . i - “
: ."_ r o i L 1
i ... 5
i _ . L Loy
x . - , .
. ]
4 \ \ __r. Y
m ] . ' __ __._ .__._ T
: 3
2 ) .., A VoY ﬁ
o d - ) AN LAY b
] , * rade 4 - - v - ) . .
t. . 1 L1 l. _J_. y "
N ___ \ ' N N A :
; b Y K LY o
“ : . RN oy __
| ' \ 5 ...-_ " _...,. ﬁ
! _ \ N N
i Jr .r.r J.a Y .a*
1 ) A " . L
. .
_ i N SN
I } > LIS N
“ l_“ ......_. J..._. -, .._....._... .
1 | N ~ W, -
- \ ~ w0
! } - b L
1 i .r‘.. ™ ™ g e -
! “ - b % ._._._ , L ey S .
_ mr.__. - .l__u.. ..._..__ . "y e S T ™~ -
- L . . s
A e . | ... \, - - .
! J ‘Jf.!\..____. h ....rﬂ LY ™ ™ . - L
.-_-,.m_.f._-....-.l. i L ....l.... - . - . N . ", T, - e T o el
nh -_..-.. __— .J._ﬂ.m.. o ._.:.. T, ..J. t - - .,..—F. - - - - -
lﬂf|r. .__ .—_q._-mq ..__1.._..|.P._r..-..-..._ ..,... . ._r... b ...._.. ._,..n L rr - .\. o lJ.l. .. .- ra
N U N, Sy S
Ve R "
.~ - - "
F = r ;—- I--f n
N » " ot 4
~ . * T e !
.._rt r
f L ™ ., !
L .-.F .
L 1, . S
- N ..,,.f_. . I
..._r.r - L |l..r .y A‘_}- -
" aY s ~ T
a - "y -, S .
_F...r . ' . . - ldm.f.r -
e x . N, = -
- - . ;o 1 T e e el e e e
T T " T -‘ o -r_.
. My . , m
.... - r i “
- - LT - - ._r. ."
- oy
~ / \ m
"
" 7
/ - ;
) “a_
¢ s
! e L
- b — — - - —
v
L
-IJ.I
.‘ =
B -
!/ -
! .l
, o
P -
.ﬁ _._.‘l.. ....,-..f.l.rrj_. FY ot e e i oAm am
-.._,. 1 ., b __.l._ ~
- t l 1..|_ R .._.|.__ %
l.h.\ Ty _ T . . - Ty L1 ) I -l...r_ ..__,.I. ;
; Nea T - A R .
...U ¢ .r.-.ﬂ.u_.r“..r . - W . LS ._..r__ - I
* . - - 1 [
.____“1\- .Ju,h:n .l._...l-..-rl,...__. ..,.__.-rln._..“.....-.ll- !1...
8 - -
1 r . -
-__ F = ——
.....— F - TR ey e e e
._..__-... /
. - ) y P

T mat m am we— e FET
—n
- -"-I.l

-

18,

3



U.S. Patent Feb. 2, 2016 Sheet 4 of 12 US D748,798 S

J‘I-'. g [ - b ol - iy b o by ol - ——— Lo g r— - [y - — —-— [
'|' - —=wm T A : : : : ::: - - o
e . e e i
: - ~ A N
b ‘.l' "\ I" .-’ %
. “_ lll' 1
] ; . ‘l'l "\-.“ by 1
L i i ~ )
ey T T R f
e mr T T T T e e . --v.,"n* /
- - 1 g h . = !
i - \ i S
] L wm— e Tl TUE T T EmA L / LY r
' e =T = T 4 ™
"o T . 4,0 /
' 1 —_— - - gl E - iy -_— -\-" -— ; g
. _ R - = . - - - - l": - r|I ""
1 - T - - 2 . 'l"r A
'|. | - _;— o .|'Ill
\ e — e N L e , L I"'.
I.-‘--!-_._ — - HI"‘ - - o= : _ i‘ ""
L— - -~ - JI -
e ™ - -:"'- T 4..-" "
- . T s
- - ,"‘-.
~ R
., - d tm,
- Lo .
- ry - .,
. . s
" ro W .,
L] -‘_"'- -\ . - -
" ) ~ R
e mwma T T A T ™
Y T hS A A A
. - T T s - - - - ~ - ™
' S _— . ) .
1' | = em - T - . ™ ™
.I' L —r = e T T b -, ™ "‘ i 1 ” x
I - .-.. e o - - — 1.\.. "'h_ 1 .. bt
1 T . Ay . - . =, - -.‘. "q,,. " 3
! Rl Bl =, . bt * “\. Y
I - - - " x LY
i e —a = st .-, " . >
I -~ = . e T e - A ™
1 B T e .
L 1 ~_ . - a -~ ™ ' ™y
r s - ., L] n
1 | = i a . * .,
M ok T ~ T A SN . .
— Y o, e “w, s ™ ' X,
| - - - = "
| o . " h R Y "\
: o ~ ) ™ . A E S =T X
kN , e "H.__H“‘ - , " b " * ) . ;,{f ?h
i bl WY ‘h*x“ k h A \ U i if,}h
= ' : 1 T, * bt A b _'_.-'"-' ~ ! :."1:_ o ’ o
‘. ¢ W R ! ! ) - P .
1 H "N Tt , * ! - N~ A
', ] T T " N A . TN Lo
= 1 : 1 . N o "_‘ % . LI y \ .
" i ! L 1 ’ -~ i !
0 ¢l N\ o : \ v 7 ) v
L t 1 'l.,| II'l._ B W *,l - "" ' ¢’
' Pt . .\ o . RS -
1 . i “ , [ 5 Y,
: : i \k L] N \'n. '.hl' L] I\ ow ™ -
; |y v "N o . <
) | i p A ' A
i i % - L
: | i L s -0 " T
) | = " " - - B T wa n t
r R N VT ‘ = ' -
: | i LY 'Ia-"'l.‘-' J'h . ' . .
: | |ii VAo \ s A v ".I
oa b N L k " a T
I i \ ¢
4 i, iy i, i, A8, iy i, i, i, i i, i, i, i, 2, i, i, i, 2, 2 i, o e, iy i, Wk o, i, i, o ol g, . '.I 1.' k i :I ".' "".:I ""'I .Iu
y 'Il-\.-.-- pws  wa  war -aw  mws  owar ....j L'I > - .: L]
1 H -y Yl
. A b . *‘. ! . .4,
" 1 ! ) = Il Y
1 * T3 g v
' \ y IR L B
..l el A e . . .l .l el v \ I.-F T N
'g ! F ﬁﬁtTTTﬁtﬁﬁﬁtﬁt Ib‘ , 1 blll - ] an ' IL
o oy ; s ‘ ! AEIFE AT
| ] 1 Y
1 - -“’l'- II‘ R bt roh A A-! sl B !l I:|I R I
. . Ny 1
. » g : 1
. 1
v E ' b
-"‘ .fl :. L q
, ; i ]
i-' .‘__ er -ty I..-'|.-:| Fl [ ] 1
/ “ | ' ' |
F 1 1 I
I' " ] L]
l' ‘r 1 1 I I
1 i L] [
i | t '
. . | 1 f
¥ i ] 'I
| : ! f
' |
, ! f ‘ /
I ' !. t I #
| ! 1 i ]
! f ' "
1 ,‘ ’
1 i ! r d
1 ra
: H f i o
1 ! N ha
. I -l“ I‘ -t T
| .-
TR i -
] } - .
I ™ - - - e wwr ror - e ward
! ! - -\-.j
1 .
. ¥
1 ||I
1 |
- - ;- i L . S I'] |
e e e 3 ;
; Ml
. ., b
’ . ; A t
| . PR '
F] ol - T - l"l ‘-r 1 r
) ; e % P J
i : o \ o i !
! oo LT r A \
: ! \ 7 ;
i | <! s s M 1
; v
I 4 s L
' -
oL T ERC L T T T L RS L T N D T i -~ L L] ; : ﬁ
— o e T I L T _..l" “'l . " - ! H
- - - .- - e e e L — L - - - '.‘ . .I. \ J". H.l- l. .
-~ - Tt . = - ) 3
;o7 SR 4 ’ A . ! "
’ . .- < i j
;- d L \
L -~ - :
} _ - . . i
| .r'r. e L L l,l'
1 lor e -'.‘ -" v "
1’ ; + 1 'y T ) L ~ L 4 !
[ ’ y w - .
‘o , . - £ '
h ': . PR SR !
] p e T A k
l - _._J.' . L - . . N -".‘
1 | - "":'. ol - e . - -
: L] - 7 e L i - o
I -~ - - - -
' . o T -
E- 1 T - = = — -— - - - - ” =
' e me e == T e T ',-'";
L[] " - - = - — - '.-J e
l.n., ._i_ - - ... ..l".
. R - -
- .y . . - L -_— - -
- - - - = e = —-— e = — eam T . .-' e -



US D748,798 S

Sheet Sof 12

Feb. 2, 2016

U.S. Patent

- T W T o -

..11- . . L=
"....- l,.“ll S sl h,'
) ; } .
S 1
I T L
oy T Ty
(b7 T
' ’ - ~ H
L g fn,.
;o2 R :
-.-1._ H-_ ' .Fr ..H-.
q.-._.-. ;.._. _._..
i (S
._“ ! ___. h
. p
£ ) P
i |
¢ ]
A [
b I
e e ke s .“r m ' ;
N P
'y 1
} Lo
Y foy
_-u .ﬂ “
' ;o
\, ; 3
;F -
. 1] r
‘. ! !
._.__ i }
.__.,.. f -
I R
‘___. ._____
el [ — - mredr  dr: ww = - d e - ___.___.
]
b
{
b
[
N T T T e T AT ST e = mr v e v . !
* ral - -o=- .“.J._._....-r-. . _J.._.. h
.__1 \______”__. a . 1 ﬁ
| 7 - \
. L i ... i\ I
.-\ ¢ _ | ,
e o “ b O I I L
d T A ..r,.p i T
i -. “ .-_-.. _l..-" b | — . .E.# _-. e Bl W .-_...J - .-rl
, g T P
\ L y ) . b _
., { ol = e by
. ¥ . } ,
4 ] i v ! o |
q ! .._hF . ... H ! : “1
m v Tt LT
i “ | ' i . i
] . ] h
b ' HER 1 LS
. o e e ek 1 r .h - -.ﬁ
i Yoy g v ¥
. | !
H i “ 1 k q
K .ﬁ - \
; } ' i } vt
__... .m “ 1 ¥ u.
" ' { !
...... - .
3 L] k
i ! .
bo. d teo .y
“ .. 1 .ﬁ Py
..‘1. _1.- b e Bk wrs wmr arw -4 2 wm A T ”. .-."
T b o
] . »
T.rln. i iy el e bl gk iy el gl iy R 1ll1.
g i
i i,
[ % '
v \ { ".
N Do
L # _
S ,..., ; L
(e i
__-__.n.l P -,
" i L, SO A ! !
1y T W I P
.______ .____.rr_.....q_. [ _ ’
AT T+ P
| "....." " L._\ F _ “ ..__._.
' .rs.ﬂ I _ I -
s !
— W

Fig. 5



U.S. Patent Feb. 2, 2016 Sheet 6 of 12 US D748,798 S

{
}
|
!
§ \
{.
}
{
!

{

memm  am. = - - ama wam - F - —m wam - . mam'w amm wam - - wmam —a w - . ma sam. mam ama wmam - .

¢ ""..!|I 1i. o L
r N . T
F : ;- -
r n‘ h"\-\.
‘!.n r-""_,,""-“r"'"'"' Ly O, . ] 1 e
-~ - 0 T T T .
A I|
- . ] { l .f .\"‘

- 14 « ) 4
- ’ i +!'

.' 1
I
i I
i !
, ! f ! +
- ;! { ; ;
R ) H : ,
A ; ! S ;
' 1 ! i i !
H 1t ¥
% L -l: I' !

o
[
L3
——

-—w imm - - -

) -l"rr Teaw wd -w - - e Wwolr A - - - “l:-‘
- - by plli =

5"}"‘“"‘“1“““""}"‘ Py ~ Yo Ce e = T ' [ A WS

- - -
—— e --— . L oam - F - . - [ 5 - el

' )
; | s ’ / : | -
} = Tt e e —— - ;‘i » ; 1 » .
- - . 1 e e a
{ - . "H-.Pl""\ ,""F Y= mps oamp oy I
a - B -
t f J_.l' i - — — . - - - - !l
II. l -J‘r' : . {
-~ _ — e e e ' *. " | l'
ot - i {

- _—. R - e e -k - e e - A - - - - - - -ca =T

Fig. 6



US D748,798 S

Sheet 7 of 12

Feb. 2, 2016

U.S. Patent

} ] e e e e o em e e e e e e o e o . — .
% f. n.il t\‘ 'nﬂ ‘ } P | - - e e l.....1 . L ] Lt e - . e - .l,Jr
" P o ™~ |
.ﬂ m ., i~ .-.L__-I.ll -—- - mm.mE o oma oEme .-.l...__......m.u..uﬂll.l.l._-_.. .I.l.h.. a”h.-..-.-,..ﬂn.ui.ul...l _.._.L-" m.l.l e e i .-.n..l,..rlra.i..rull_-.ll.r by - .___..... ) "
¥’ ~ N ! “ o o ....q..h._.q m“ L ML M..H.....___.. ™~ ~ - 1.
- - . -~ - =+ - - - - -~ ¥ - - == L - -1 - - - - -5 - - - L - -1 - - - .-Il-.. Ll J-..I’I.I.lll‘u.‘.-lfl.ll.l.hl!.ll.l.l Il...ll. * '
“.“ o i v - Ny e
*. . _ n ! ¥ .__., #
N ' -
1 ! ‘ ' ! : ..H H
1
gt | . e noo g
“-1 .-ll_l.“i....jl..u.l.l.pu..r.rlﬂ.._.._ ! F.__\ ol . i ¢ :
[ | - .1,.1./ . : :
L —= e nm _ 1 .____.___. - L ...r n“ u.h .ﬁ
: cme TR ey _ ! o~ - ,__..__...ﬂ (% ._.. _.m. ' .ﬁ .T
1 . .
§ RN i i 4 ;Y A o
L] : i ¢
A " D e s ! % 1
| . ] , .__._. _ m .
E. 't _ VK 7 dooar
' . - ! -
¥ } 1 : - -~ - e i
ﬁ. ..\_. . h- 4 - ey F N T Y .. Y ;e im mm ms Sm F o .....-_... f.-i .~ ﬂ.-.r-.ru.-r e e - - = e .1H ' 4 -\.
u._.._._ar,. 84 _ “ ._r..r o o .1........ ul..., n.Ib_,._.H.H_.H M”.. ™ — - - i
e — . . o T =t W R -— .
:. AR N ¢ ! Lo i mm e e e e e e HuFﬁH.HHHHHM.HHHWWWHWNHEH.H-HMHHHHHHHHHHE.HH.&;-! ~ '
* 1 * -+ LY o e e mE B E AR R EE Bt eme bE - e e om " ol f
L ' ...f c.- — .-l.._.
%_ .—-’r J._. .—\“\ - - L K L K | LR L] -l - - - L R} .-ulil.lu [ K [ K} .‘--.L..-I -l [ K o= L K - =l = - = - = - r =l e
L] ..__I.. * ] -@
t , . 7 _
1 M - T o e ..”-- I ﬂ
i e L .ﬂll iyl s . -
-' al - e T -
| I - — - — T
] '’ _._.. ..._..“_ A= mes e
1 1
“ _ \
! 1 -
: : ~
....._ 4 -d- —d R Ak dw -d kR FF W - - l\_w et - — w= P i

|
]
__
|
|
_
|

N oem o o e
.._.‘.. . L ol B N T -l.r.l..__-_..-_

o
L

Ly At

o F W

-
L p

—_— s oy ey rpr ey e

—-ir T =nlircc Brelir nlir b =lir-r r=lir L] e o =i = walr - el i o - ol

wwr wewm  wnT Twn  wewr wnw  .wn- rwn wm mner wmne wemn mnom

=l

i o alir=r ==l Br ol - ok —r v

s wowr -—m -

= alr = el i b alir = -l

o, - -—.m smr wewr - -

Fig. 7



US D748,798 S

Sheet 8 of 12

. -
- ra aw EIa . ra w P ow-

L o =k - -

R o= -l

Feb. 2, 2016

U.S. Patent

—— —— — —— — - —— -—— -~ r—— — - -

T mam mm ma Lm mam mam T

F— —— -— - e — —— —— —_—

-

FET —dr  wroer aea

.-..l.l.l.l.l.l.l.l.l.l.l.l.l.l. -

— mrm omgE oy —_— — o

—ams meam  meam amem amea

whr ol ol ol ol ke ok e e e e e ol e ol e sl ke e e e e el ol ke e e e e

-

rr mer = s e mer e s rer wer me e e e S

! )
R ',
e oD DT IDT LD LD LT LDT DT AITADIT DT A ) i an e Aa)

A prap Eep s rms Eeam EeaE GEra e s meR gy aEed aep

F_T:‘L““m#.ﬁ“ﬁ
k.

- — -—m e
ot - - -
-l

ig. &



US D748,798 S

- - Egm _— et -— L aam gmy pEy - Egm ey

}
{
{
}
}
}
{
!
!
}
}
!
}
}

_— T By
——— —— o

- - —- »

!
1
f
{
1
_. - e o T i m e e e pe wam W= = -
i - *-
2 “ _ ~1
| “ F A
po H | | /
' M -l .
I~ “ | / ‘._ N - RS
L — h — e - * e — e s —— —— "-‘1 . - - - .
0 i .-.._. .-..- - e -.._..lmill Tm _ _. ! - .I..l....!u-.l -4
9 "l s J..n. .-_-.... “ -
Sl . ! “
.. -y \ { \
+ 1 r - " h ek ——rira Srarr
= s ) o, T .. s
+_.. u. ¢ . m [ _ u. -t - - % .”..___. .l._,.-.-r l.l..._..l.l.
L - I ! " - A . - . R
[ ._r u__. -_“.., "...i. l.i“.uil...ulu..li,.u.,-!lr ll.“—l_ . nq " e - P .-l._.,qur.-_.l.Hr_ * Y - -
.-v_r _......_. m .- .._-..,_ a...q Ly ™ = = m= - _. z i - .._.!._.l ) ...1__. . ..-...__ ' * . -
n . - - . 1 "
e i *..,...“ e PO SR B i i i il B -~ ._ £ e T T
_“.. L __...._.. .._J... .h__._ Tk m-...n.l_._. ....__.__._ ._r__..
h . ;i _,. e WHHHHHHHHHHHHHFF.willm.“.r..} Bt
.._._._... o -..“.* “ __ _...... ”.r..r ..._...
S . ! n“. i T '
L %..... ﬁ___ I .....r ...._._r .
) %\ ..m“ . ...r.__. .ﬂ.. .__._.. .._..,. * '
K i ¢ . e ) ' T .
. . 1

-

. -I---:""l--i-*.-i- :
- - L]
t o Foma [ =, — — F o — . _—f e i il — - Fames P —— -3
——
-
‘l-\.*
-
-~
.
- .
aem T e el wwm  ram, g
- -
p
L]
a
Wi Emar ot . wew e et RS
T |
'
w,
.
LY

- - [ ] .1 - - Ly ......._.I o
~ . " ' 2o T e v T
: . 1
4 u. ....“ _. “ . “ " A .'._._. 7 __.__“.._—.__. "r ....—.... A .
r h
_ R B (0 RN _
' , w .”,.._ _._, “"_.n_. PR £ P . : L .._J .
- . Lo N i . C . ow m nm omm mw wr e e wnc wn s om . = "
i MHL ] | A " ot AN T AT A T g = T e R e e e miny T v T, .
) *..“._._ R R R _ i e p eyl sl lbseesro it L s omm mmy "J....l,.
L r .-... e A T... ...___
L P L] . . -~ . . L e TR
u. “ F .r » . .1....-}.'. - l.... A " r o - - - - . - -—r.m = T - - B m - ....-.r .l.‘ -~y - - .,.t! r......l.... >
: ST R N # N N T T e R e T
. - k 1 M oarwm s cwr e weem u - -
; Lt 7 Y N T LemeTi e T
i %.1 ._.ml e m lqu“.r! -z = _ﬁl. e mm ma =i oam 1 . " et - e
s ’ i
L) - ]
i ' ' ; 5 ! g
——fm 2w mm me mu im mm mm ma m em mm mm my im mm ma ma m mm mm mm mr m  mm mem

Feb. 2, 2016

| - e my e ek e e e,

-
M

T m, A, Lm am ag m, L

U.S. Patent

‘}"

hd



U.S. Patent

- rw
- -

'i._‘-----_.-—r—-----.r—r—r----‘-ql’

-ca acam

o

Feb. 2, 2016

r.-.- ol R il - - - - L - -

Sheet 10 of 12

Arern
T

US D748,798 S

---—r—-g-'-v-rar--r---—r---r--'-q--"‘kq------ﬂ--—r
r . )

--.i-—-----.-----—-----—r---.-._

A y

.,_."‘-\.--,_ -----q‘h-:- e -H ir
'y ", I A

1 .
- - wr orw we orwow 1
.j - S . h
¥ " T M wr o+ wm e ww mw w=m m w= r e T o T - :
f N ]
r i
1
} - = L. o )
. - "l* Ji‘ —'ﬁ-' ; LE ol = e - e b e - o e .bi - ol e o = e e - ol T LE "-- - e e .I
E I b ) 1 h
r T
{ | pg— .r---"‘_--l,' ] 1 1
’ ¥ ‘-' . F.. " L) :
Lk -
; P )
- " a r
{ ‘-.l -.F . . I l
[ | P I 1
. . o H
¥ } LT e =" : |
5 ] . _-'l - l
{' 1 - II'\.-' PR 't I ]
1 Pty - R » :
oot L
t } b= = LT = ]
« b - 1
Pt R : i
':I i. = S IR H
-- - i
i 1
{ ' :
] - ’
*. L "f .I'.i'-l-- e e e e e e e T T e e e e i s :
. ! H
"i ..I'r e R N S e S - et
. A0 ‘ 5

F

L ]

1g.

10

. N P
- - . .~"'l-. ma -m mgem o nmcm. »am = -a = - = - a - -a = =a - ma -
e M
. e :
_,!i.lll "-.,.'\‘ ¥
] +
“ s i :
T *
L) - '\-:b ar.
- o ':‘

|
1y AL R Ay
i
"-'-'-'-'-.'-'-.'-'-'-'-'-'-.'-'-'-'-'-'-'-'..'-'-.'-'-. ol . o o e o o f ' .
] 1 1
¥ 1 .
¥ I | )
¥ } .
¥ .
; | b
¥ { i ]
H !
¥ | E T
: Sw ]
¥ i ! ) 1
¥
¥ 1
H . . |
¥ : }
» H ) |
¥ + I -
] + 5 ] ]
¥ H i i
¥ H 1 ,
¥ o i 1
» ) :
1. .
H i1 i 1 .
¥ g )
» t o i
L] ke .._+ h ke b e ke b e ' h i
1 I: : . 1 pa L am- JF-F -

ramr =

[ e S

I

)

I‘ a e s ™
I

|

|

|




US D748,798 S

Sheet 11 of 12

Feb. 2, 2016

U.S. Patent

L - -

-~

-l

-

M,

e -

- L
L

e e
b
5,
/ \
i Y
-...-..l.h. ‘- W o L W @ kel Wk W W W dw W kol W - —d .-.._-..i.._.. - KW E® Wr W . FE Wt A o+ W ...-..- L T L T o = .-...-..._-.L AL R S L L L R L S AL LI L T S L A L B -“. -.,__
\ j N
! ‘ \
1
] _ ,
_. _ A v
H =
‘ | e )
] ]
[ :
| . .
¢ ]
b h .
_,_ . !
. .ﬁ %1 ." ‘.‘ iyl gy Ty .
el e e . o ..l-.-.n..rl-.!.r. frim. e .nl.,“- iy el sk b ll_ﬂ.rlll. e wm mrs .........I._..._.J.-.l...q...ulllllllllIllllIllllIl ] P 3 " o N -
m . - = . ﬁ - » - L.__. - .
“... " L] = __..|II- ‘-.”II. Ill...l.lll i .Ill-llll. ]
- . - u o A T \ - [y [ . . 4 .
" F .ﬁ “u L * Ly M-. & Wa -E FE Ed A kA R d- & KR A A PR AR k- -3 Fd A —a LR W ]
L .r.... s . 1 " .._ _. “_”..n . - ...___ . - . -~ ’ ! m. R
_ ..__.. .r .._._.__.-...l... e ..-.Hl. e T 1”! * ] ﬁrl .rlll..l.ll..-.l.-. temy  ahd gy pma® ah amn Ak m T amn bk mar oy iy P pmy bpmd  awm pmy ok, mam ol omy ok s .l.“ \ m....__.....
- - . H
-— .__...l.-.- g l.ll..-.....l.l. — -.-u-L_ ' opm, aged - ma .-..-..-...._ L T . r ! .-.....,. H
.___.._.. n.._.. ...__ ..“.._ m “ ,“. * .ﬁ 2 “ “, ......_ ]
” " - .!. ....... M - * L &
g . A - 1 . T
._-... .....-.. .q.h .' 4 M % m % H m m . ' -.
-+ -’ \ " ¥
)
._..h __.11 ..-1.. llﬂ..f..... 1 .“ # ﬁ .ﬁ : " m -r.-. .
¢ F lu ! a * i " * 1
r - L] ] .
._.-_. ...hx - ." .,__:.._r“ .m _. .__ .H + ' “ __.._..__r 1
v . ¥ ¥
. K . | 1 i { ! } ! " L™ *
- F .l! L . . "
" 1.-“.. .11 1..?....... 1 .m * _.' .ﬁ . ) m .r.,__ .
- ] L] ¥ b 1
. - JER BN ! t ' { ! " b ,
- " M . ]
...._... .- -_.__ ". 1" m u. L % 1 " “ . ,
x a - . 1 .
. . ¥
S T | “ _ ﬁ . _. . h
. ] L
. S . | i + ﬁ : “ N .
- - . - ¥ . - d M
" IO SR ! * . : ﬁ ! . :
A \ Y \ .
I -, Fl * s L )
-_..._.. .f ...__..e... .“ * .- .ﬁ “ " m - I
’ - - . % [ X
- . . 1 [}
A e .__,..w,. I u | ' +. * ' “.,,,, ,,._ '
r L] [ ]
N _ ! * ' " N :
-a e i wmyx - I.._-..- ﬁ __..-._. M L * .ﬁ ..- " m’___ ' R
n e opm mwly et e . .
. r P - ! A X u 1
m L .T... L et rtw WA b e em .ll.-....“ Ty e Py ey -y __.* ' #.-.....r linl .l...l_._..._....l... ahinil .I.._”.l.. — ....l....-.l...l - ....ll... ——— ....._l..“_. hhiml .l...d.‘....i..: hiinl l...”..-_.l..,. Hinl ”_.J. - TET R e TFY T TR oMy ] “._ u 1
u .“ : r.r B _..... J...,_ “..... u. HI e A e B T B L R S i M qu..ll l.__“..l —— o B e e e e e e e e B e e o e e e B e B e e B e T B B B “ '
. ._..r T ......_ .“ 3m oy pmy oy mm pm .L_..l..”.. ...._...1. - _ ]
“ bl L3 n Y v ) o A + )
ST e SO JU T SR DU L - 4 - -
1 .ﬁ ._l_i_. l\ e A W o -m Em me =L
1
I H
T
.“ I
L]
m F
, i
¥ I o
! _, S
e
| »
! . s
£ ' /
Iy ] ¢/
- - = - =l - - - L b - r -l L b = *nll— el - - — = = - Al - - - -k - LK [ K] - - - - - -l = = * nll— - - - - - - - - = - - - =l L b == =l Lob - ..‘I.....-I‘l‘l L K - — -l =l - A - ol - A ‘ ‘l
.

romr. om0 Wew Smre momr WECem JEEes WOmE., EROm 0 SENLT O Fomr. ENGEE EEOE COEr. EOEr WO S SO B ENGT PO, WA EroE WEES’ WS WROm Smrs Womr.,  ERom -mreT TOmr., o mrowm m

1g. 11



US D748,798 S

Sheet 12 of 12

Feb. 2, 2016

U.S. Patent

PR
r-- -
f .rr.“.ur - .
__,. , =~/
_— - f
T a)w / ! y
'd y
L - S
- ¢ ! oy
b ' m . ] 1
m ] ! 1
.ﬁ % 1 .‘ 1 1 ¥
b h * ! ! " t
} ! i ; [ . } e " y
t f _ ! ! e '
- . | | -_— 1 f
i ; 3
j 7 | by - e e 1 " [
: _ _ _ T v e e o] . - )
h H . h ' H Ty -.I.T-T.T-T-.. b 1 '
f H . [ 1 ____- 1
} i r f ._ } : . R IR ﬂ ! N
. A I N 18 A ;
m _ . i i ) ﬂ 18 / )
} ! : } . ) 1 ! { ¥y ﬁ.._. ol
__ y ] ! o . ﬂ i . v
- (R e ") " i E ;
b .ﬁ __....ﬂ _. : _. by ﬂ ” by ﬂ W m ' !
g v b ._ L b SO 18 i :
{ N ' 1 | \ b o= ; " . 1
! . i ¢ ! e | b %
. _, C ! 4 - . . ¥ ;
o . u L oA ' ! .. “
| ! b= ;
} Hﬂ i \ ._._ | Ty ....__ , ! "ﬁr i !
! ~ . - Lo oL L ' 1 ) u__a A
\ . ' ! LI \ : e ¥
.ﬁ ' ] ._. ' .__._ " =, oF
1 L} ! .-
* 3 ' .. ____. .___ _._. " - = m .m
, ) \ - _ , | R
{ ' y % \ ok L _.
H. -__ ,. 1...__u.._ ... ____. L '
L] . . ! q.
L [ A 1
{ o, el \ : ! '
] s, - &4 % ¥ -= J.-... -J. L 'r .-a._ .a._. 1
¢ H \ YN by, _ L
{ ! A %N ! p
i \ ! PR
H ._._. ....,....._,.. ...._.. ..__- 1 ] i
! : B ..._,___ LY _ P \
{ .h N _...# NN _ 1__
.ﬁ H ..._ . ..... .._.__ ..._. “ .l._..
.+ * L) _..__._._. p -..... : a..... #
} \ B ot , K
{ AR LN
i . .. 7 /4
* T AR
I N n ; ¥ F
n - N ’
: ; 13 NN w N _ 4
% H R N S _, y
h Fa ....,__... ....,.r o, -, e . -r_...h. -
* i B ..__".. N \ L ~ P, ......._,.r. . N Fa
. PR
H h, e N : " LN SN .. P
._______ { ..... i - A" h Y ™ ..a.,.__.., . - - ~. -
. _.ﬁ. pm— e sl . 3 - - ._..._- \ " w, . . Yo, . ., .....“u. - .
] .._?_ " l.f F ..f..-.li = -~ . . " ~ LS . . . -~ k.
o - ﬂ. - LY = » - -~ ’ ._____...
3 .- 1 .J..___ - J_I-u .fr_- - T o .
‘... .___.. .q." .._._....rL._r.l..... b * : T Tm - - - .7 i
_n.lk"_r ....1_\ ! ~ L L . *\ . . Ty -..r-.--l i e y -~ o
r o L] " . " T - -
Lo e T \ pY > ™ k- d ™~ P : -7 P
T R Tl - . L e L
. . L] . - .J...__. ~ - - . . - . - . n...h P T )
* Ty e -.....q-_ L . - . . . - - - - - L L e amn
.r..._.. ..r_.. W [ S _— ___:..u- - . 1._“_._.
.I_f . .r!. rJ_ -.:l. .-__ .__“ ~ -t . o
M N ~, - N 7 \ . ..,1.1...“_. i P
*u *a -~ - e S,
N ™ ~ y e e
..-..“.. n . .___..... \ e -
. e, .J_._.. " ___‘ 1 T mem e
[ . ., ‘. e ) _..f,.r ) J_
.__.,.r - _ff_ = . L . Y- . ._r
-..-. .t..'r ,l » - - .-lull -m.
™~ . " _..t- - .* - L
A= - " . - - ..___._ ay “ _. Tomaem - L
~ e it . AT T S . - 7 1
.r..__. ._..__r ._m - * m
N
A ™ -,.l.. .-_‘ __r ﬂ |
L d \ * _
~ ! N, ﬁ "
! L |
. [
._._ .rr.[. — _
] T owa .
......_..r = e e L L - - - A
__.___ - _-... - ___
/ - ;
__.x B /
v — - ;
] = ]
P o -.rr.ll.t.. — 4
_._..._._ 0y F- ..1....,..l-|l._.l b - ?
xﬂh - fﬂ” - .-._ Lt .. ot - . e R _..h_-
._-_.___ J.L-..u. T —_ P b h...m_.,. - .__.._._u 4
- - FE R TR I
F J..»fin... ) . p= =7 i »
__1__.._._ ,..“-uybu......... — R T S vyt ‘
._- = — T otm .o - r, .1_‘..
F .- - - i - .\ s
| ‘ - .~
L .1' T - ..-____.
k e A I P — - -
- - . P - e e wm - -

g 12

.

'S



	Claims
	Front Page
	Specification
	Drawings

