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A47L 9/28 (2006.01) chamber 1impinges on the energy storage chamber wall.

.ﬁf#?ﬁﬁﬁ




US 2019/0008338 Al

Jan. 10, 2019 Sheet 1 of 50

Patent Application Publication




OOl ~

US 2019/0008338 Al
o
J
L

17281878

Jan. 10, 2019 Sheet 2 of 50

A 9001

0001

Patent Application Publication



US 2019/0008338 Al

Jan. 10, 2019 Sheet 3 of 50

Patent Application Publication

N A
v .

L)
-

]

iy
4R PN AL

.

i'h'L- -

-8

LT e

. a

X
amana Jva.uox.nh 0\
10N,




I am

2l %.‘.l .
v LAY A AR ALY

iy \QQr-.-H..c P 45\0\\..»”:.”».%«.0.....\40«.

AN M M X M AT

' . e YT o vt e 1y R | v -
"4 EV v a rl{a.vn\r.v’u\.) T e a kA
bt > . =" . .

US 2019/0008338 Al

UIE L U LK

A e T AT S

A

GZOL~ 4

- )
PO .. e v oV al
AP o L -

SANIAAA P LA st d 4.».01

s s s 8 s omom s - b o=

Jan. 10, 2019 Sheet 4 of 50

-
- Ay gyt S
SO

01, 7201

i &85
‘% .-. Y o

0901 —EF701,7

Q001

Patent Application Publication

'
!- ' ww

. s e AR e o
A . npﬂlﬂ\mrﬂsﬂp”v”» ”\“.”9‘-\9”\“.”»“.”uunn.“v“.\“»nrn.utﬂs”;“ Htﬂu”»“v“'uwﬁv”..c. irut”\huhpuoﬂ.a“.”..c-ﬂ Muu\ E ¢ : .’N - '
' . A .
" o v [ S y
(Y 5%y § A A R LB Ae ¥ .
27 ¥ ' ot} Pt et W A » 2 -

' - -.‘nt\ .-."‘v.u\.\.” .’ \o”\“\”c\”.\hi...ﬂl\.\ﬂ.«.\l!\ﬁhﬂ.«}h AN, lu\-.‘.r -t N ' 3 A y

. . . . . X v rr T » LT T - N -

- o A ¥ -

3

. .

o q..-owhvﬁ'
A W O

G095
L EDOST

CYUNC A

+*
- &

|

"

LB S I N




Patent Application Publication  Jan. 10, 2019 Sheet 5 of 50 US 2019/0008338 Al




ERDIE|

US 2019/0008338 Al

Jan. 10, 2019 Sheet 6 of 50

vO0L -~

Patent Application Publication



US 2019/0008338 Al

Jan. 10, 2019 Sheet 7 of 50

Patent Application Publication

L . i Sy ey s o . o . . o gl gl vl Yl

L9

.~
>
-
.
v
(NG el 2y
- L
-
.
%
-

-

'
'
'
'w-
R R A4 e A 4 A it ke s e g g bbbty e bt
o X " SR [
v
g d
v S g
T maa e
L . _.l“’ - 0
N - R}
BoR, .
-c’f\yl' P P -
. S
TP e
- \ \
X N -
. .
-h >
i e 8 '
L '

»
» . .
* iy v

- - v et
X .C- N » lq
" 7 - . ) . 1
- - - » - L, i . - .
4 . A o) N
o
5
- 2
. :
o ) A Ny, .
. -.‘*’Q-'.’.-.-".'-.m”‘\m. ’
.
£-
-

3
v,
5

V.

o P
L) b
h S [y
w

v VL pagay e

0_-1 g -
A y
v
“
."
4% T iy e
1 .
v, :
~ .
- [
. ‘
e e

'{'.‘:.‘.:.
;

.



Patent Application Publication  Jan. 10, 2019 Sheet 8 of 50 US 2019/0008338 Al

1126

1122



Patent Application Publication  Jan. 10, 2019 Sheet 9 of 50 US 2019/0008338 Al

1000

P et St




US 2019/0008338 Al

Jan. 10, 2019 Sheet 10 of 50

Patent Application Publication

o
7

n ."
M. d - )
' -
4. . : .@. .
. 7 A N\a )
¢ - S . - . 5 .
L, \“ . 4 e Y . B == was
ey . . - "
a-.a-\u - T " - - 4 a
‘. . ' N . L o N
- . o -
- - l. . Y . . ¢ P £l ' N g
. . . - M,
- . & Tl -
- A% )
*

. m '
. " - .
. .
AN " s
. » h, 3
K P)
. « ,

v,
> -

o




US 2019/0008338 Al

Jan. 10, 2019 Sheet 11 of S0

Patent Application Publication

N

5601

w_
0L



Patent Application Publication

v

LA ¥V s venvw £

. A . - - .
a“a..n-‘v- ‘QI& q' _*‘\ ARk -.'v.'u .

e

PR TR -~
vV by hh

L]
L
-

AR IS
0
xS

1334

AR CAT N N W

1318

.
A T VYT IYFVvyIYyFwyrey

-
<

A ERA RN

A) et ’
' :' - “1"0\1._'0 ba-’a .\" -

.\‘0.‘ o

,a

&Yy

- d
v e e e e e N e e e

2
' ,
- '
o ) ol
=
v ~
AT . % -k - g ™ p ’ & e
“‘o’\g‘q’a')’u“s"«“;'a;a"u*usn1..s‘q;as-uaghghs‘sosuph'-sh
» B '~
M II""""“ P Y
: -
A A '
.. '
o 3
' v g
.

Jan. 10, 2019 Sheet 12 of 50

AP N VEAEA NPV A A

0
» 2 » -
AT s A A o - . . '
-\oo

n- SN
‘\ ‘E“M’;";‘."’W :

LS AR R AL ML RN AN N LN AL

1138

yevees e
A mmdarduamd P AAS AP T P RS bAnaud e

o

1318

[
4
‘
.
d
4
.
.
«
1]
4
.
h
4
4
.
-
+ 95
4
-
1
.
A
"
4
-
4
.
¢
-
>

 Barcr R n

- 5.'# L8 v
A . 3 .
L]

1180

i ",
:Hj

. ~
nnnnn Y RS ALY AN PN

L1136

- ’
wahdhdAadPIPTIPTIYFITE -

\-r-ﬁk-wﬁ..’

v -

3
i
¢
!
!

7

L B R AR R AR N AN )

LR S A R IR -

US 2019/0008338 Al

FIG. 12




Patent Application Publication

v
F
b g

. .
. .
v
-
N o
'

L3
»

.
¢
4

A
F

>
¥

WH-Arur 44 A A

P P AR Tk A A A A e e e e sk e dadp Al B A
N B S T T T T e T A )

Jan. 10, 2019 Sheet 13 of 50

-
TR

Y

A rw s w v v vy raa v s oa

o - ——— - - -
- p < e

L) .

z

£ .
3 <

0 .
ie .
- - A
» L3 Y-y
_\._'..—h_‘;ﬁ\

UL L N L I R
AL B I B

A
e .

- ® T -
- v 2

%o . "'9 e a .
TR e O
&. . CIE R e :
<) . . o

- - o . .
e, -
. “~ N
L’ = w 'y dm 3y ay

REREERX RN
e .

phadt A

~

5, . A IRV,
. - . L .
- . R VOV A ™

P N W W RO R R R YRR Y RN T

"A-"-'-.-..'.--F'.-"-'.."."

N
)

+*

.
" mmmhhRAAthAP PP IP PP YT YYSEuy

e .

"
e o . . . S . S . e A
‘qo. wwwrwan tECEELXPXX Y TYT

AMAE A AL EREE BN

7l

>

AW -

w hwmow o oh N
e e . . e e

. P

L B I S BE 2 B B L L L L

L R YOK ]

“ v v v vy v v v vew v v

US 2019/0008338 Al




US 2019/0008338 Al

Jan. 10, 2019 Sheet 14 of 50

Patent Application Publication

00€1



Patent Application Publication  Jan. 10, 2019 Sheet 15 of S0  US 2019/0008338 Al




Patent Application Publication  Jan. 10, 2019 Sheet 16 of S0  US 2019/0008338 Al

.
'
'
- r 3 . T e )
RIS 22 IVRows:. co: SRS NN PRI |
: “hhbQin aw i e A vy 1‘0"‘-.' 5 . . " " ey - y ' - RO . ® et ' e e e "y ' 4 ’
. v .. .. ., L - . v A e : . . O A " k.
AR IR - - . - X v s . s e "\
v - : .
- +
m -'.’-1
iy e
Jur v ol N
s “m
»

~ O = e i e e e e e e e o e i iy = N
By -
- g  ‘wnnl
N
>
4 '\
>

N e ey

AN
..

L
r

»

'; 2 .
. N
'
. ARG A e L e e e

, 1180

l‘ﬁ‘h“,\.‘,O.‘l‘ 4 .0.‘n.‘,\“(_’h“".\.ﬂ"‘n"uvn' "V"" Ot

v

' ;

- . . 1

W i“ - !

Q_‘I . \ i) +

ii \" L“ \ ' '

:a ' o: l:p N . . :

R iR B\ e #

5 - LA :

L) * S o« o’

1‘ ..: . 1:1 k.'m 3 ‘:

a:' - T\' 2 '

- - . X7 .

) \ . 0 }g k.

“ -~ .o .

1030

1| 4 w 4 0 4 4 4 P F 4 « & = =

v . _ .
D L B Y

' ““" - YN
A .- - -
AL L - . -

x,* 3
-
‘lll AL IV y
v v L - .

el - .
Tty i ey g A

. p
P
' '-'.‘-.v' 1 W - P,
T e
u A."q.‘!ngv-.'-. S
_______ . e v W T~

.o b=
‘1!;"'--#' ol

' . .
v e n md vy
ey * T ey

v . v gty -
\'r-“a&‘b!'v“‘ A"




