PCT/US2018/065029

WO 2019/125832

1710

8001

8001

TAUN

+

+ + + +

+

+ + + + +

COLL



WO 2019/125832 PCT/US2018/065029

2/10

FTONAL NOISE (SPECTRALLY CONCENTRATED

+ + T
+ + + +
+ +
+* +*
+ +
+ +
+* +* * + +
+ + +
+ + + +
+ + + +
+ + + +
+ + +
+ +
+ + + +
+ +
+ + + +
+
+ + +
+* +*
+ + +
+ + +
+* +* +* +*
+ + + +
+ + + +
+ + + +
+ + + +
+ + +
+
+ + +
+
+ + +
+
+ + + +
+ +
+ + + +
+ +
+* +* +* +*
+ +
+ + + +
+ +
+ + +
+ + + +
+ + +
+ + + +
+ +
+ + + +
+ + + +
+ + + +
+ + + +
+ + + +
+ + + + -+ + + + + +T+F + ¥ +
* +* +* +* L +* +* +* * * ko ko
+ + + + + + + + + + + + + + + + + + + 4o+ + + + + +
+ + + + + + + + + + + + + + + + + + + + + + ¥+ + + + + + + +
+ + + + + + + + + + + + + + g + + + + + +
+ + + + + +* + + ¥ + + ¥ + + + + + + + + +
+ + + + + + + + + + + + + + + + + + + +
+ + + + + + + + + + +
+ + + + + + + +
+ + + +
+ + + + +
+
+ +
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+ +*
+ +
+ + ot t + +
+ + + + + + + + + + +
+ + + + + + + + + ¥
+ + + + + + + + +
+ + + + + + + + + + + + + + + + + + + + +
+ LI + + + + + + ¥+ + + + + + + + + L . + + g+ + + + + + + +
+ + + + + + + + + g + + *+ + + + + + + + + + + + + +r + + + + + + + + + + + + + + + + + +
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
+ + + + + + + + + + + ¥ + + + + + + + + + + + + + + ¥ + + + + + + + + + + + + + + + + + + +
+ + + + + + + + + L + + + + + + + + + + +
+ + + -+ + ¥ + + + + + + +
+ + + + + + +
+ + + g + + +
-+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+* + + ¥ F F F FFFFFFFAFFFFFEFEAFFFEAFFEFEFEFEAFEAFEFEAFEFEFEFEFEFEAFEFEFEFEFEFEAFEFEFEAFEAFEFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFFEF

FREQ {(HZ)

+ + + + + + + + + + o+ FFFEFFFEFFAFEFFEAFEFAFEAFEFAFEAFEFAFEAFEFAFEAFEFFEE

G. 28



PCT/US2018/065029

WO 2019/125832

3/10

ONAL NOISE (PHASE ALIGNED

TR,
LJ
L
)

Mgt

{1

=

TI.

+ + + + + + + + + + + + + + + + F+FF+F+ o+ttt ottt ottt ettt ettt ottt ottt ettt ottt ottt ottt e+ttt

ONAL NOISE (PHASE DISPERSED

HME {seg)

LB B B N N N R N RN R R EEE B EEBEBEEBEEBEEEBEEEBEERBEERBEBEERERNBERERBEBEBEEEBEERBREERBEREEREEBIERBEEBEREEBEREEBEIEIREIEIEIEEIEEIIEZJMSLE.



WO 2019/125832 PCT/US2018/065029

E j l_,.' r-: E '-I,ﬁJ ih E_H i
&
-+
+ "
+
-+ +
+ +
++++++++++++++++++
++++++++++++++++++

+ + + H + + +
+ + +

H + + &

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

+ + +

H + + +

* + +

+ + +

+ + +

+ + +

+ + +

+ + +

++++++

(¥ VR TV WYV VR ¥ VR Y v R AP AL PR
+ + +

MOTOR
DRIVER T DRIVER_Z DRIVER_M

SENSOR(2) DWWV 2)

SENSOR(1} CON%%(;LLER FEENSORIN




WO 2019/125832 PCT/US2018/065029

5/10




PCT/US2018/065029

WO 2019/125832

6/10

ﬂ N

+ + +

+
+

+
+ + + ¥ + + + +

+

+

+ + + +

+ + + + + +

+ ¥ + + ¥ + + ¥+

+
*
+

+ i +
+ + + F  F FF FFFFFFFF + + + + + + ¥ + + + +

. £

L +

+ + + + + + + +F + F F o+ F + + + + F F F FFFFFEFFFEFF T

+

* + + ¥ F + F FFFFFFFFFFF
+

+ 4+ + F + F o+

.—.ﬂ .—.HHHF“ “.—.
.—..—.-I..—..—..—..—.

+_+
* +F ¢

0eS

*+ hd + + + + A+

 + + + + + 4 u..—.“ + + + +
+ + + + + + + + + + + + +
L]

+ + + + + + + + + + F At

! iy ,

+ + + + + + + + + + + + 4+ + + + + + +
+
+*

+
+ + + + + + + + +
+ + F + o+ o+ o+

N
-
v“‘“
-

+
+
pOL ),
i CECC I B L +
+ + + +
+
+
+
+ + + +
i E 4+ 3 4o+
i gl oplopdop 45
+ +
+
+
+

+,

+ +
+ + +
+
+ ++"_'_'_'_H_'_.'
F‘*‘l‘ + + -+ttt + + + +F

+

+ + + ¥ + + + +
+

+ O0L 1




PCT/US2018/065029

WO 2019/125832

77110

+ +
+
+ + +

+

+
+ + + F + + + o+ +

+
+
+
+
+
+

+
*
*
+
+
+
+ +
++ +
+ +
+
*
+
*
+
*
*
*
e
bk ko m
LR N
*
+ L
+
+ *
£ F 4+ o+
b E * P —————— +
P T IR [y
+ £ F E + tF +
- Ml i h..-.
+
PR +
. H... *
+ 4 +
* ! +
I T - * + =,
R +.—_+...H-++++++++++ + b+
-
+
N .
* -
+
+
4

+ + + + + + + + + + + +

+* + + ¥ + + ¥+ F FF A+

e o e e

+ + + F F+ F o FF

aphy W P

+ + + + + + + + + &
+ +
+ + i Ty

M

+*

* * F o+ F

+ + + + + + + o+
+

+ =ttt ¥
+

+

O0L1




WO 2019/125832 PCT/US2018/065029

&/10

/05
- MONITOR REVOLUTION FREQUENCY OF ROTOR Y
UNITS TO DETERMINE A ROTATION PERIOD
’ ~— 710
DIVIDE ROTATION PERIOD BY ANUMBER N OF THE ROTOR |
UNITS TO GENERATE A PHASE DELAY VALUL
715

PHASE DELAY EACH ROTOR UNIT BY A DIFFERENT
INTEGER MULTIPLE OF THE PHASE DELAY VALUE

720

o

7 CHANGE /9
N :

+ 805
/" LOGICALLY ASSOCIATE ROTOR UNITS INTO NOISE
GENERATING SUBGROUPS (i) BASED UPON PROXIMITY

810
GENERATE A PHASE DELAY VALUE d(i} FOR EACH NOISE
GENERATING SUBGROUPS (i) BASED UPON A NUMBER ni{i) OF
ROTOR UNITS IN FACH NOISE GENERATING SUBGROUP (i)
815

PHASE DELAY EACH ROTOR UNIT WITHIN A GIVEN NOISE
GENERATING SUBGROUP (1) RELATIVE TO OTHER ROTOR UNI
WITHIN THE GIVEN NOISE GENERATING SUBGROUP (i} BY A |
DIFFERENT INTEGER MULTIPLE OF THE PHASE DELAY VALUE a(i} /

FG. 8



PCT/US2018/065029

WO 2019/125832

9/10

+
+

+

& .

+

+ + + + + + +

+ + + + + ¥+ +
.w.-.+++++

+

+ + +
+ + + + + + + +

LI N

+ + + + + + + + +

+ + + +

!

O AOUDENS SNLYHINTD TSION . b L VHINID ISION o€

" dNOYD-aNS ONILYHINID ASION |, ¥ = VNG ay<
oy "I I *
Ahilr .

S L T I

+ + + + + + + + + + + +

+ +
+h.+++++++r.++
- ——

+ +

+ + + + + +

+

+ + + + + + + + + + + ++ + A+

11---
T--:

4110821016 D

=
T
L)
LL]
J
z
;;; N

+

+ +F F F o+ F A F + 4+ + F FF o F

+

b ....//v

LK EE
+ 4+ F F + FFFF

+

+

[N + + + F + + ¥ +
+ + + + + + + +
+ +

Ei
\Ji

+ F o+ o+

+
+

+ + + + + + + + +
* 4+

+ + = + + ¥ ¥

A+ F o+

+ + + +

m +
4+ + 4+ ]

+* + + ¥+ + +
L L N
* + + +

—+ + F ¥ + + + + +
+ + + + + + +

+ + + 4

+*
+

+ + + + +
+ + + + +

+
+

+ +
+ +

+ + &+ ¥

"

o+
L
+
+

QOLL

+ +




PCT/US2018/065029

1G/10

‘sﬁh e T i i i i T B e i i T T B i e e e

UCCL

(SINTLSAS H3IMOJ

G171 (SHAALSAS
NOLLVIOINTHAINO D

T T T P

15

il 2 NUON

FJOULINO D d4H 13

idt 4 HTOOW

NOTLLVEIAVYIN

CLEL SNOLLONMLISNI
NV DO

0L 3DVvH01IS VIVQA

OL "Old

o, el

SCCL UVOU AV

GZTT SNLVEVAdY |
ONITINOD QYOTAVd |

ol ol ol o L a a  al a a ol o  a  a a

11111111111111111111111111111111111111111111111

ot daHldL

CCCL AU LOW

R

LCCL WEHLISAS HIONIM

]

071 (SKHOSSID0HJ

G001

HANAId I3 SdP)

7OZ 1 (SHHOSN3S

JINOSVH LT

C0CL NN

WO 2019/125832

e

;

QOCL AV



