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Docket No. 35098.002PROV

LINEAR VIBRATING MOTOR FOR SEX TOY

This patent covers several variations of a linear resonating vibration motor primarily for use in adult sex
toys.

While mast vibrating motors used for adult toys use rotary motors that push an off-center weight around
to create vibrations, this invention moves a weight back and forth {linearly) to create vibrations.

White there are several variations on the design, they all have the following common components. These
components can be assembled in a variety of configurations to create the desired vibrations.

Position
CPU o e e s e Sensors
{optional)
Power Switching L Mass Centering
Supply Electronics Electro-Magnets Moving Mass Spring

e  Power Supply — can be battery or plug in power source

e Switching Electronics — allow the CPU to switch the power to the electro-magnets on and off at
high rates of speed.

e CPU - microcontroller or other processor
¢  Electro-magnets — used to move the moving mass

e Position Sensors — these sensors can be used to allow the CPU to sense either the position of the
moving mass and/or the vibrations that are being created. Hall-Effect, accelerometers, voltage
or other sensors accomplish this.

¢  Moving Mass — the weight that moves back and forth generating the vibrations
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Docket No. 35098.002PROV

e Mass Centering Springs — The springs make the Moving Mass return to its’ center position. These
springs may be magnetic, coil springs, gas pressure or elastomer.

The following diagram shows a basic ‘Thumper’ linear vibrator. The unit creates vibrations by forcing the

moving magnet to move back and forth.

—{ Electro Magnet

Mass Centering
——| Spring (in this ) )
case a magnet) _] Moving Mass (in
this case a
I magnet) -
-
et e e mana s e <
- Moving
K Magnets Repel Weighl ) < Magnets Repel >|j
i N
e
. Switching
Power Supply |- Microcontroller b Electronics

The Microcontrolier sends pulses in to the switching electronics that turn power on and off to the
electromagnet at fairly high rates of speed. The way the electromagnet is wired, it can be charged to
attract and/or repel the moving mass. As the magnet approaches that spring it slows and reverse back
towards the center. By charging the electromagnet in the correct way (push or pull) at the appropriate
time, the device pushes/pulls the magnet so that it is, in effect, bouncing from one end of the device to
the other end. The effect of the moving mass moving back and forth creates vibrations in the body of the
device that holds these components. This process continues until the device is turned off.

MOVING MASS

In the basic concept diagram, above, to create vibrations, the moving mass moves back and forth fast and
hard enough to vibrate the mass of the entire device, which includes the power supply (battery), the case,
the electronics, and etc. for the user to feel the vibrations.
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An alternative would be to build the moving mass to contain the power supply (batteries), electronics,
electro magnet, etc, instead of using just the weight of the magnet to create the moving mass. In this
method, the weight of the non-moving parts would be minimized, maximizing the vibration.

ROTATION OF THE MOVING MASS

in the basic concept diagram, the moving mass moves longitudinally creating vibration, The moving mass
may also rotate while it is moving longitudinally, or while the moving mass is stationary from a
longitudinal perspective. This may be achieved by using either permanent magnets and/or electro
magnets. If permanent magnets are used, the moving mass will rotate back and forth on a fairly
predictable and stable nature. If electro-magnets are used, the microcontrolier may power one or more
electro-magnets as the moving mass moves longitudinally to create rotational action as desired or
programmed.

By using muitiple Rotational Coils, the extent to which the Moving Mass rotates can be altered (i.e. a set
of Rotational Coils that make the moving mass rotate 90° and another set that make it rotate back and
forth 120°).

The following diagram shows a cross section of a device. It shows a moving mass inside of a tube. There
are electro-magnets in the moving mass as well as a rotational centering magnet on the external surface.
This design will make the moving mass rotate as it moves longitudinally.

Rotational | -
; “~% AN Tube

Rotational
Centering |- { Moveable.
Magnet ’ H Weigth
N
Rotational [ ...~ N o i i
Cﬂ \_‘__’ Rotation Action

MULTIPLE MOVING MASSES

A device may have multiple moving masses. They may have different weights, lengths of travel, or other
dimensions that will allow them resonant or vibrate at different frequencies. This will allow the creating
of a device that has multiple resonant frequencies. ’

MULTIPLE RANGE OF MOTIONS

A device may use a moving mass that may have different range of motion controlled by one or more
electromagnets. This allows for different frequency/amplitude combinations in a single device,

The following diagram shows a device with a moving mass in a tube. Each end of the tube has magnets
(springs) that repel the moving mass. There are two electro-magnets wrapped around the tube. These
coils may be used to drive the magnets (creating vibration) and/or to repel the magnet to change the
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effective length of the amplitude that the moving mass uses. When Coil B is turned on to repel the
moving mass, the effective length of travel is reduced to something less than ‘2. When addition if Coil A -
is turned on to repel the moving mass, the effective length of travel is reduced to something less than ‘1’.

' foon |

= — |
] DR | (W"‘g"% ) [:

’<. S .- 2 S ,i

;., e ) B

| DAMPENING IN THE DEVICE

In the device described above, the moving mass moves back and forth within a tube. If the tube is sealed,
any air in the tube that is in front of the moving mass will have to go around the moving mass. This will
create a dampening effect and potentially an air bearing that will have the effect of minimizing the friction
between the moving mass and the tube. The amount of dampening can be altered by:

¢ Putting a hole in the middle of the moving mass to allow air to go through the moving mass,
instead of around it.

¢ Putting fins on the side of the moving mass that keep it centered in the tube, yet allow more air
to go around the moving mass

¢ Putting holes in the tube on each end that allow air to escape the tube as the moving mass
approaches that end of the tube.

v v

THE PATTYCAKE DEVICE ~ THE BASIC

The following diagram shows a basic ‘Pattycake’ linear vibrator. The unit creates vibrations by forcing the
plunger to move up and down.
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wn

JR— . —{ Plunger (moves up and down)
Devica Body I R —

Driving Magnet

N .

\\ __,,,-| Driving Coll !
| i—""'[ AN :’/ ot |
. Centering Magnet
Switchi L
Seicing | ] | —| - —e

'____ _____ J; , /“\ ]ﬂ___-._——{ Driving Cail . _'

Power Supply '} Microcontrolier -~

The Plunger is held in place within the device because it has a (driving) magnet inside of it that wants to
remain centered inside the magnetic field of the Centering magnet in the device. The plunger may easily
be pushed out of the device for cleaning.

The Microcontroller sends pulses in to the switching electronics that turn power on and off to the
electromagnets (Driving Coils) at fairly high rates of speed. As the electromagnet is charged, it tends to
repel (or attract) the driving magnet in the Plunger, moving out of center with the Centering Magnet.
When the electromagnets are not charged or the charge is reversed, the plunger moves the other way in
an attempt to re-center itself with the centering magnet. This process continues until the device is turned
off with the moving mass moving back and forth, thus creating vibrations in the body of the device that
holds these components.

THE PATTYCAKE - VARIATIONS -

DIFFERENT PLUNGERS FOR DIFFERENT RESONANT FREQUENCIES

In certain devices, a user can put in different plungers. Each plunger has a different resonant frequency
because of a number of factors, primarily the mass of the plunger and/or the strength of the Driving
Magnet. The device can be programmed to sense the plunger and or the resonant frequency by a training
run. In devices with hall-effect sensors, accelerometers, and/or other methods to sense when the plunger
is resonating, it can train itself to run at the proper frequencies for a particular plunger.

SINGLE OR MULTIPLE CENTERING/DRIVING MAGNETS

The diagram, above, shows the device with a single Centering magnet in the Device Body and a single
Oriving magnet in the Plunger. A device may have one or more of each of the Centering and Driving

magnets.

Exhibit 1029 - Page 11 of 15



Docket No. 35098.002PROV

ALTERNATIVE SPRINGS

In the Pattycake description, above, the device uses a magnet in the device body and a magnet in the
Plunger to make the Plunger body center itself in device body. A device may have a mechanical {probably
a coil or flat) spring to make the plunger tend to want to center in the device.

ROTATIONAL MOTION

A device may be equipped with springs or magnets to make the plunger tend to rotate as it moves up and
down as described in the section, above, for the thumper.

Claims:
1. An adult sex toy comprising:
a power supply;
a CPU that receives power from the power supply;
a mass;
electromagnets that linearly move a mass within the sex toy to create vibrations;

switching electronics that allow the CPU to switch power to the electromagnets on and off at
high rates of speed; and

position Sensors that liow the CPU to sense either the position of the mass and/or the vibrations

that are being created.

2. The adult sex toy of claim 1 wherein the mass vibrates at between 120hz and 350hz .
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as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
page 2 of 3
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No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
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