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A POSITA would have been motivated to combine Alexander and Cosper

Alexander:
"
US 20130237751A1
.
a9y United States
. . . . .
a2 Patent Application Publication o) Pub. No.: US 2013/0237751 Al
Alexander (43) Pub. Date: Sep. 12, 2013
(54) LINEAR MOTOR AND HANDHELD UNIT A6IH 1900 (2006.01)
HO2K 33/00 (2006.01)
(71)  Applicant: Taylor Lawrence Alexander. Campbell, (52) US.CL
CA (US) CPC oo AGLH 230254 (2013.01); HO2K 33/00
. - . (2013.01); HO2P 25/06 (2013.01); A6IH 19/44
(72) Inventor: Taylor Lawrence Alexander, Campbell, (2013.01)
CA (US) USPC s 600/38: 310/12.24; 318/135
(73)  Assignee: Taylor Lawrence Alexander, Campbell,
CA (US) (57) ABSTRACT
(21)  Appl. No.: 13/787,806
A linear actuator is disclosed, that comprises a stator contain-
(22) Filed: Mar. 7, 2013 ing more than one coil, a mover containing more than one
. magnet, each said magnet separated from the adjacent magnet
Related US. Application Data bya power supply operable to prov urrent to said
(60)  Provisional application No. 61/607.591, filed on Mar. coils of said stator. at least one magnetic flux sensor, and a
7,2012. controller operable to control the relative motion between
said stator and said mover, the controller comprising a mod-
Publication Classification re the magnetic flux observed by the sensor and
feedback to control the motion of the mover
(51) Int.CL relative to the stator. In a preferred embodiment, this linear
A6IH 23/02 (2006.01) actuator is used in a sexual appliance with user control over
HO2P 25/06 (2006.01) the linear actuator motion profiles.
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EX1005, Title, Abstract, cl. 1, [0022]
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A POSITA would have been motivated to combine Alexander and Cosper

Cosper:

the motion of the subassembly may be derived). For example,
one or more sensors 14 may detect position, velocity, accel-
eration, etc. for the subassembly (e.g., of bias 16 and/or mass
18). In some variations, a sensor 14 1s connected to a driver

[0049] FIG. 1 illustrates schematically an exemplary con-
trol system 10 for use with a mechanical resonant subassem-
bly system. In general, the control system 10 described herein
includes control logic (e.g., hardware, software, firmware, or
combinations thereol included with a controller or control
circuit 12), a sensor 14 for determining a parameter from the
moveable subassembly (e.g., including a bias 16 and mass
18), a sensor input for inputting the parameter into the control
logic of control circuit 12, and a control output from the
control logic to drive the moveable subassembly at or near
resonance via force transducer 20.

[0056] Implementation of the described methods and
operations may be carried out via software, hardware, firm-
ware, or any suitable combination thereof. Further, one of
ordinary skill in the art will recognize that various algorithms
for analyzing feedback signals and driving the resonant sub-
assembly as described are contemplated.

'T'he power converter system 1s controlled by a micropro-
cessor system. The microprocessor system provides an inte-
grated closed loop control and the PWM generation for the
converter systems, in addition to the control of the white
light generated by the LED luminary. This approach pro-

EX1009, [0049], [0056]; EX1043, 2:19-43; Pet., 18
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A POSITA would have been motivated to combine Alexander and Cosper

I ——————
Petition - Alexander-Cosper Combination:

Pet. 11-12 g
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A POSITA would have been motivated to combine Alexander and Cosper

Dr. Hannaford:

Pet. 14-15; APPLE-1003, 172
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A POSITA would have been motivated to combine Alexander and Cosper

|
Dr. Hannaford:

Cosper:

Pet. 13-14; APPLE-1006,
[0005]; APPLE-1003, 171 8
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A POSITA would have been motivated to combine Alexander and Cosper

Dr. Hannaford:

EX1003, 76; Pet., 16
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A POSITA would have been motivated to combine Alexander and Cosper

|
Dr. Hannaford:

Reply, 10; APPLE-1018, 121

10
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A POSITA would have been motivated to combine Alexander and Cosper

Dr. Hannaford:

Reply, 13-14; APPLE-1018, 125

11
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A POSITA would have been motivated to combine Alexander and Cosper

Patent Owner: Alexander is directed to a device that “penetrates and thrusts into
the human body.” o, repy. 7

Alexander:

(34) LINEAR MOTOR AND HANDHELD UNIT

EX1005, Title, Abstract, cl. 1, [0022]

12
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A POSITA would have been motivated to combine Alexander and Cosper

Patent Owner: Alexander is directed to a device that “penetrates and thrusts into
the human body,” and “The record does not suggest any reason to believe
that Dr. Hannaford’s ‘knowledge and experience in the field’ (Ex. 1018, { 25)
provide the basis for useful opinions on desirable behavior for a product of

the type described in Alexander.” sur-repy,s

Dr. Goossen:

EX1019, 41:10-21; see Reply, 13

13

DEMONSTRATIVE EXHIBIT —NOT EVIDENCE



A POSITA would have been motivated to combine Alexander and Cosper

Alexander:

Dr. Hannaford:

[0025]

EX1018, 124; Reply,
13; EX1005, [0023],

14
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A POSITA would have been motivated to combine Alexander and Cosper

Patent Owner:

Sur-Reply, 8

15
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A POSITA would have been motivated to combine Alexander and Cosper

Dr. Goossen:

Alexander:

EX1019, 39:20-40:2; Reply, 13; EX1005, [0023], [0025] 16
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A POSITA would have been motivated to combine Alexander and Cosper

|
Dr. Goossen:.

EX1019, 39:20-40:2; Reply, 13

17
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A POSITA would have been motivated to combine Alexander and Cosper

Dr. Hannaford:

EX1018, 125; Reply, 13

18
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A POSITA would have been motivated to combine Alexander and Cosper

Dr. Hannaford:

EX1018, 125; Reply, 13

19
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A POSITA would have been motivated to combine Alexander and Cosper

Dr. Hannaford:

EX1003, 77, Pet., 16

20
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A POSITA would have been motivated to combine Alexander and Cosper

EX1007, FIG. 2; EX1008, FIG. 8; EX1014, FIG. 1A; EX1003, 1 77
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Alexander and Cosper are analogous art to the '882 Patent

'882 Patent:

/4508

internal ORM
control

EX1001, Abstract; 1:11-16; FIG. 45; Pet. 18; Reply, 2-4,

Alexander:

[0022] One objective of the present invention is to provide
a linear motor with attributes that may include: precise
motion control and/or relatively low cost, among other pos-
sible attributes. For the purposes of this disclosure, the terms

1. A linear actuator, comprising:

a stator containing more than one coil, wherein said more
than one coils are arranged longitudinally along the long
axis of said stator,

a mover containing more than one magnet, each said mag-
net separated from the adjacent magnet by a spacer,
wherein said magnets are placed longitudinally along
the long axis of said mover, wherein the long axis of said
mover is substantially collinear with the long axis of said
stator, such that said stator and said mover can move
linearly with respect to each other along their long axes.

a power supply operable to provide current to said coils of
said stator,

at least one position sensor; and
acontroller operable to control the relative motion between

catd ctatoe and caid mmoarar tho canteallor comimeicing o
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Alexander and Cosper are analogous art to the '882 Patent

'882 Patent:

FIG. 17 shows another ORM similar to the ORM shown
in FIG. 16. In this ORM, the spring member 1702 is
extended to provide an external massage arm 1704 that
extends out from the housing to provide a linearly oscillating
massage-foot member 1706 for massaging human skin or
some other substrate, depending on the application.

maotion of

- “magnet spring massage arm
zlactromagnet \\ IF— 1702 1706
\\ } ; clampfhinga /!—_
: . R j i] / / $ ; Tessage fuo
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exterinr nf device ©

FIG. 17

Alexander:

(54) LINEAR MOTOR AND HANDHELD UNIT

(57) ABSTRACT

A linear actuator is disclosed, that comprises a stator contain-
ing more than one coil. a mover containing more than one
magnet, cach said magnet separated from the adjacent magnet
by a spacer, a power supply operable to provide current to said
coils of said stator, at least one magnetic flux sensor, and a
controller operable to control the relative motion between
said stator and said mover, the controller comprising a mod-
ule to measure the magnetic flux observed by the sensor and
use that as feedback to control the motion of the mover
relative to the stator. In a preferred embodiment, this linear
actuator is used 1n a sexual appliance with user control over
the linear actuator motion profiles.
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APPLE-1001, 8:4-19, 12:12-36, FIGS. 17-19; APPLE-1009, Abstract, FIG, 1A; Pet., 38
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Alexander and Cosper are analogous art to the '882 Patent

Alexander:

Dr. Hannaford:

EX1005, Cover; APPLE-1018, 12; Reply, 45

25
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Alexander and Cosper are analogous art to the '882 Patent

Patent Owner: “Apple’s focus on out-of-context portions of the
specification—to the exclusion of the claims—to determine
analogousness is contrary to law, as confirmed by the cases

Apple itself cites.”  surrepiy.2

Federal Circuit: “[D]etermine the appropriate field of endeavor by reference to
explanations of the invention’s subject matter in the patent application,
Including the embodiments, function, and structure of the claimed invention.”

In re Bigio, 381 F.3d 1320, 1325-1326.

EX1005, Cover; APPLE-1018, 12; Reply, 45 26
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Alexander and Cosper are analogous art to the '882 Patent

'882 Patent: Alexander:

harnessed for wvarious applications, but also produces
destructive, unbalanced forces within the motor that con-
tribute to rapid deterioration of motor parts. Enormous care

use. Unbalanced electric motors, as discussed above, oscil-
lating motion back and forth along a predefined-path, or
space curve, cannot generally be produced by unbalanced
electric motors. Unbalanced electric motors generate vibra-

electric motors. Unbalanced electric motors generate vibra-
tions in only a very limited portion of the total vibrational-
force/frequency space. I'lG. 3 shows a graph of vibrational

EX1001, 1:29-3:2; EX1005, [0022], [0034]-[0035]; Reply, 5-7 27
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Alexander and Cosper are analogous art to the '882 Patent

'882 Patent: Alexander:

EX1001, FIG. 45, 31:34-56; EX1004, [0034]; Pet. 5,10 28
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Alexander and Cosper are analogous art to the '882 Patent

'882 Patent: Alexander:

EX1001, 1:29-3:2; EX1004, 1:45-67, FIG. 2; Pet. 22; Reply, 4 29
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Alexander and Cosper are analogous art to the '882 Patent

'882 Patent: Cosper:

[0003] This application generally relates to systems and
methods for control of a mass and bias (e.g.. “elastomeric
members”) subassembly, including oscillating mechanical
systems, that operate 1n an oscillatory mode at or near their
mechanical resonant frequency. In one example, the systems
are described for use with illumination systems including an
oscillating resonant engine.

[0012] Any appropriate subassembly may be used with the
ot 4508 systems and methods described herein. For example, a con-
0 s / troller (including a control circuit) as described herein may be

/ g Yy
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o FIG. 45

EX1001, Abstract; 1:11-16; EX1009, [0003], [0012], FIG. 1; Pet. 12-13; Reply, 2-3 30
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Alexander and Cosper are analogous art to the '882 Patent

'882 Patent:

Cosper:

cations discussed above. Unbalancing the shaft of an electric
motor not only produces useful vibrations that can be
harnessed for wvarious applications, but also produces
destructive, unbalanced forces within the motor that con-
tribute to rapid deterioration of motor parts. Enormous care

[0009] The present invention discloses systems and meth-
ods for automatically driving (e.g.. controlling energy
applied)and maintaining oscillation of an assembly including
a mass and a bias member (which may also be referred to as
a spring or elastomeric member) at a resonant frequency. In
one example, apparatus for maintaining oscillation of a
moveable subassembly including a mass and bias comprises
a controller operable to receive a signal from a sensor asso-
ciated with a position or motion of the subassembly, and
generate a drive signal for driving the subassembly in
response to the received signal from the sensor. In this man-
ner, the controller may monitor the motion of the subassem-
bly and adjust or modulate the driving force over time to

the electric motor and other parts deteriorate. Unbalanced
electric motors are relatively inefficient at producing vibra-
tional motion. A far greater amount of power is consumed by

use. Unbalanced electric motors, as discussed above, oscil-
lating motion back and forth along a predefined-path, or
space curve, cannot generally be produced by unbalanced
electric motors. Unbalanced electric motors generate vibra-

electric motors. Unbalanced electric motors generate vibra-
tions in only a very limited portion of the total vibrational-
force/frequency space. F1G. 3 shows a graph of vibrational

EX1001, 1:29-3:2; EX1004, 1:45-67, FIG. 2; Pet. 22; Reply, 4

31
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Alexander and Cosper are analogous art to the '882 Patent

“Apetitioner is not required to anticipate and raise analogous art
arguments in its petition; instead a petitioner can use its reply to ‘respond
to arguments raised In the corresponding opposition, patent owner
preliminary response, patent owner response, or decision on institution.”

Sanofi-Aventis Deutschland GmbH v. Mylan Pharms. Inc., 66
F.4th 1373, 1379.82:

“It iIs not always necessary for a petition to expressly address
analogousness. For instance, it may be clear from the petition's
description of the references and the challenged claims that prior art is in
the same field of endeavor as the challenged patent, or the pertinence of
the prior art to the problem solved by the invention may be implicit in the
petition's discussion of the challenged claims and why a person of
ordinary skill would be motivated to combine the prior art references with
a reasonable expectation of success.

Corephotonics, Ltd. v. Apple Inc., 84 F.4th 990, 1004, 2023 U.S.
App. LEXIS 27372, *18, 2023 U.S.P.Q.2D (BNA) 1202

32
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The Gregorio Grounds render obvious steps 4519 and 4520

'882 Patent — Claim 1:

— — “receive target |- 4512
1. An oscillating resonant module comprising: ~ frequency o,
an oscillation path, which represents a segment of a space B
curve, along which a point within a mass moves; e et ABA4
a mass that is driven by energy supplied to the oscillating initiate oscillation 1+~ - 4510
resonant module to oscillate back and forth along the 7
oscillation path that represents a segment of a space
curve: infiate sénsor ]~ 4516
one or more sensors that output indications of the posi- output
tions of the mass within the oscillation path at specific
nninte in timas and [ GRila meniliafinn | AR1RQ

EX1001, CI. 1; FIG. 45 (partial)

34
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The Gregorio Grounds render obvious steps 4519 and 4520

‘882 Patent:

EX1001, 31:37-43; Pet., 47-48; EX1003, 177 35
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The Gregorio Grounds render obvious steps 4519 and 4520

Gregorio: Dr. Hannaford:

Pet., 47-49; EX1003, 11177, 179; EX1007, 2:3-9. 4:7-13; EX1018, 131; Reply, 17 36
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Dr. Goossen Declaration:

The Gregorio Grounds render obvious steps 4519 and 4520

Dr. Goossen Deposition:

Pet., 47-49; EX1003, 11177, 179; EX1007, 2:3-9. 4:7-13; EX1018, 131, Reply, 17

37
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The Gregorio Grounds render obvious steps 4519 and 4520

Dr. Hannaford:

Pet., 48, EX1003, 1178

38
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The Gregorio Grounds render obvious steps 4519 and 4520

]
Dr. Hannaford:

Reply, 17-18; EX1018, 32, 34, 35
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The Gregorio Grounds render obvious steps 4519 and 4520

Dr. Hannaford:

Reply, 17-18; EX1018, 1132-33 40
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The Gregorio Grounds render obvious steps 4519 and 4520

Dr. Hannaford:

“And contrary to the Board's suggestion, [Petitioner] never had to show that
replacing [Reference A’'s] secondary cache with [Reference B’s] secondary cache
was an ‘improvement’ in a categorical sense.”

Intel Corporation v. PACT XPP Schweiz AG, 61 F.4th 1373, 1381 (Fed.
Cir. March 13, 2023).

Reply, 19; EX1018, 32-33; Pet., 15 4]
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The Gregorio Grounds render obvious steps 4519 and 4520

Dr. Hannaford:

Pet., 65-66; EX1003, 11242-243 43
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The Gregorio Grounds render obvious steps 4519 and 4520

Dr. Hannaford:

Pet., 66-67; EX1003, 1245 44
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The Gregorio Grounds render obvious steps 4519 and 4520
|

Patent Owner: “The Petition’s discussion of Grounds 2E—2H does
not mention the ‘target frequency’ or step 4520 of the control
component algorithm that computes control outputs based upon

this target frequency.” su-repy. 15

Dr. Hannaford:

Pet., 68;
EX1003, 1249

45
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