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VEHICLE SEATING SYSTEM AND METHOD
FOR REDUCING FATIGUE WITH
DYNAMIC ACTUATOR MOVEMENT
d FIELD OF THE DISCLOSURE
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The present invention relates to vehicle seating systems and methods, and
in particular, systems and methods for reducing positional fatigue and for

suspending seat adjustment.

BACKGROUND OF THE DISCLOSURE

Vehicle passengers and drivers often experience various effects of traveling
in a vehicle, and 1n particular, due to long distance traveling. Compressive forces
on the bones and joints can cause muscle fatigue, muscle stiffness and other related
problems resulting from a person’s body being in a stationary position for
relatively long periods. Additionally, pressure points can develop creating a
medical condition known as 1schemia. Ischemia is a restriction 1n blood supply, or
in other words, an 1nadequate flow of blood to a part of the body, caused by the
constriction or blockage of blood vessels. Relatively long periods of stationary
positioning can caus¢ 1schemia to occur 1n various parts of the body producing
patterns of discomfort, aches and pains. In response, a person naturally tends to
change positions, even 1f only by a slight movement, impacting the person’s
circulation and restoring adequate blood flow to the affected area improving the
person’s comfort level.

The fatigue and stiffness experienced by different muscle groups, and the
cttects felt as a result of 1schemia, while traveling can be problematic for a vehicle
user. Many travelers often find themselves adjusting their body 1n the vehicle seat
or adjusting various scat position adjustment actuators or therapeutic controls
individually, attempting to achieve greater traveling comfort. Moreover,
remaining in a stationary position for long periods of time can have various
negative effects on a vehicle traveler’s health, including the suspected chance of

blood clot formation as well as various other ailments.
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With or without some or all of those features, 1t can be beneficial to alter
the nature of slow movement of a seat depending on driving conditions and/or
locations (for example fast vs. slow; city vs. highway, or otherwise) by multiple
modes of operation, various degrees of speed, frequency and/or amplitude, both, or

5  otherwise.

There 15 a need for improved vehicle systems and methods. Certain

embodiments address these and other needs.
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SUMMARY OF THE DISCLOSURE
In one aspect of the present disclosure, a system comprises a vehicle
scating system 1ncluding a seat and at least one powered seat adjustment actuator
for altering the seating position formed by the seat.

S It 18 a vehicle system or method involving one or more seat adjustment
actuators to slowly move the seat for reducing user fatigue, and includes
dynamically adjusting seat actuator speed for smoothness.

The invention 18 set forth by the claims, and 1t 1s not limited by the
foregoing.
10 It 18 an object of certain embodiments to provide an improved vehicle

seating system and method.
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DESCRIPTION OF THE DRAWINGS
Fig. 1A is a side view of a vehicle seat and a user seated therein.
Fig. 1B is a side, partial cross-sectional view of a vehicle seating system
cmbodiment.
D Fig. 1C is a side, partial cross-sectional view of a vehicle seating system
embodiment.
Fig. 1D is a side, partial cross-sectional view of a vehicle seating system
embodiment.
Fig. 2A is a side, partial cross-sectional view of a vehicle seating system
10 embodiment.
Fig. 2B is a perspective view of an example vehicle braking system.
Fig. 3A is one example of two actuator movement profiles in a first mode.
Fig. 3B is one example of two actuator movement profiles in a second
mode.
15 Fig. 4 is a profile of one example of variable actuator speed.
Fig. 5A 1s one example of an actuator movement profile.
Figs. 5B-5E are variations of an actuator movement profile as compared to
Fig. 5A.
Figs. 6-16 are other of various examples of movement profiles of a vehicle
20  seating system.
Figs. 17-18 are graphic illustrations of further examples of condition
profiles of a vehicle seating system.
Fi1g. 19 is a flow diagram of a vehicle seating system according to an
embodiment of the present disclosure.
235 Fig. 20 1s a flow diagram of a vehicle seating system according to an
embodiment of the present disclosure.
Fig. 21 is a side, partial cross-sectional view of a vehicle seating system
embodiment with sensors for dynamic actuator movement.
Fig. 22A-D are graphic illustrations of examples of smooth movement

30  speed projections and series of speed parameters.

AMENDED SHEET - IPEA/US
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Fig 23A is a graphic illustration of an example of a pulse width modulated

signal.

Fig 23B is a graphic illustration of an example of a hall effect sensor
output.

5 Fig 23C is a graphic illustration of an example of a pulse width modulated

signal in response to a hall effect sensor output.

AMENDED SHEET - IPEA/US
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BRIEF DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

While the present disclosure may be embodied 1n many different forms, for
the purpose of promoting an understanding of the principles of the disclosure,
reference will now be made to the embodiments 1llustrated in the drawings and
specific language will be used to describe the same. It will nevertheless be
understood that no limitation of the scope of the disclosure 1s thereby intended.
Any alterations and further modifications in the described embodiments, and any
further applications of the principles of the disclosure as described herein are
contemplated as would normally occur to one skilled 1n the art to which the
disclosure relates.

Various embodiments of the system can be used within automobiles, trains,

and/or airplanes, as examples.

The one or more actuators are moveable to alter the seating position formed
by the seat, to provide comfort to the user and/or reduce positional fatigue and other
cttects of long distance traveling. The actuators may be independently activated by
a user and/or may be automatically activated by the electrical controller. The
following are hereby incorporated by reference: U.S. Patent No. 7,422,285, U.S.
Patent No. 7,566,096, U.S. Patent Application Publication No. 2008/0091322 and
U.S. Patent Application Publication No. 2009/0005938.

Regarding automatic activation, the actuators reposition the seat to different
scating positions with a slow movement average of typically less than about 15
centimeters per second, and often less than about 10 centimeters per second. The
clectrical controller may have a control period which generally includes at least one
movement period and, 1n certain embodiments, at least one stationary period. In
certain embodiments, the electrical controller includes controlling software which
may be 1nitially activated by a user at a desired time to begin automatic movement
of the actuators. Thereafter, the control period preferably includes at least one
movement period where the actuators automatically move to alter the seat position
of the seat (through one or more different seating positions) and reposition the user

to reduce long distance traveling fatigue.
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For general overview purposes, Fig. 1A illustrates a vehicle user 20 seated
in a vehicular seat 22. A typical vehicular seat includes a head rest 24, a seat back
20, and a seat bottom 28. As illustrated in Fig. 1A, the user is operating a motor
vehicle by using a typical steering wheel and pedal system. Additionally, the motor

5> vehicle may include a typical vehicle braking system, such as system 200 (Fig. 2B)
as an example.

As exemplified in Figs 2A and 2B, system 200 generally includes a brake
pedal 202 leading to a master cylinder 204. Hydraulic lines 206 lead from master
cylinder 204 to typical disc brakes 208. Upon a vehicle/user event, such as for

10 example activation of vehicle braking system 200, disc brakes 208 operate in a
typical fashion to stop the rotation of front wheels 209. Hydraulic line 210 leads
from master cylinder 204 to typical drum brakes 212. Upon activation of vehicle
braking system 200, drum brakes 212 operate in a typical fashion to stop the
rotation of rear wheels 213. Generally, when a user depresses brake pedal 202,

15 cylinder 204 transmits the force hydraulically through the fluid lines, and the brakes
transmit the force to the tires using friction to stop rotation of the tires. For
tlustration purposes only, vehicle braking system 200 is shown with disc brakes
associated with the front wheels and drum brakes associated with the rear wheels.
It should be appreciated that the types of brakes used with vehicle braking system

20 200 could be any number of a varicty of brakes used with the front and rear wheels.

In certain embodiments, vehicle braking system 200 further includes a
typical emergency braking subsystem 214 having an emergency brake handle 215.
In the illustrated embodiment, emergency brake handle 215 can be engaged by a
user to apply the emergency braking subsystem to rear wheels 213. As with system

25 200, the illustrated subsystem 214 is only one example of numerous possible
configurations of an emergency braking system.

Sensing activation of the vehicle braking system occurs at step 108 (Fig.
20) In certain embodiments, sensing application of the vehicle brakes involves the
use of an actuator or sensor associated with the vehicle brakin g system to send a

30  signal when the vehicle brakes are applied. It is contemplated that the sensor could
be incorporated into the vehicle braking system at a number of different locations.

With reference to vehicle braking system 200, the sensor or actuator could be

AMENDED SHEET - IPEA/US
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associated with brake pedal 202, master cylinder 204, hydraulic lines 206 and/or
210, disc brakes 208 and/or drum brakes 212. Additionally, in certain
embodiments, another actuator or sensor could be associated with emergency
braking subsystem 214 to detect application of the emergency brake. As even
further examples, the sensor or actuator could be associated with the smaller pistons
(not shown) or the brake pads/shoes (not shown) used 1n connection with the disc
and drum brakes.

In other embodiments, the sensor may be an optical sensor used to detect
movement of a component of the vehicle braking system. As an example, an
optical sensor may be used to detect movement of the brake pedal, such as brake
pedal 202, to detect application of the vehicle brakes. In even other embodiments,
the sensor may be associated with the brake lighting system of the vehicle, such that
activation of the brake lighting system indicates application of the vehicle brakes.
In yet other embodiments, the sensor may be a mechanical linkage component to
detect application of the vehicle brakes. In yet other embodiments, brake sensors
may include temperature sensors (of brakes, brake fluid, rotor, drum, pads or
otherwise), or may include a vehicle accelerometer (or decellerometer) connected to
the controller, whether such controller 1s part of a general vehicle microprocessor
and/or a stand alone controller for the seating system. In such embodiments, the
sensor may be engaged with the brake pedal, such that when a user depresses the
brake pedal, the mechanical component activates a mechanical linkage system to
suspend movement of the actuators. In another version, the sensor may be a
computer software algorithm that senses any state 1n the vehicle’s microprocessor(s)
that corresponding with braking or deceleration. Such status in the
microprocessor(s) may be iitiated by one or more of the above-mentioned sensors,
as well as vehicle velocity, deceleration, or the like.

In certain embodiments, a sensor or actuator, examples of which are
described above, sends a signal at step 110 1n response to activation of the vehicle
braking system. It 1s contemplated that the signal could be sent in numerous
possible ways. As an example, the signal may be an electrical signal sent from the
sensor to an e¢lectrical unit which communicates with the actuators. In the example

given above 1n which the sensor 1s a mechanical component, the signal could be
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sent via mechanical linkage to suspend movement of the actuators. In such
embodiments, the mechanical linkage may be configured to contact a power switch
to turn the actuators off. As yet another example, the signal may be sent from the
sensor to a controller via a hydraulic pressure mechanism.

5 In typical embodiments, the signal travels along an electrical line (or by
radio frequency) to an electrical controller operable to activate and suspend
movement of the seat adjustment actuators. The electrical controller may be
integrated into the vehicle’s electrical system. In certain embodiments, the
electrical controller discussed herein is the central electrical unit of the vehicle.

10  Alternatively, the electrical controller may be an electrical unit designed
specifically for activating and controlling the seat adjustment actuators. In certain
other embodiments, the signal travels to specific seat adjustment actuators to
suspend movement of the actuators.

Fig. 2A illustrates an embodiment of the present system in which vehicular

15 seat 22 includes various seat adjustment actuators. The illustrated actuators Al —

AS may be automatically activated by electrical controller C to alter the seating
position formed by seat 22 to reduce user positional fatigue, as will be explained in
greater detail below. Additionally, Fig. 2A illustrates brake pedal 202, adjacent a
gas pedal 203, to activate vehicle braking system 200 (see Fig. 2B). In the

20  illustrated embodiment, a sensor 250 is positioned on brake pedal 202 and

designed to produce an electrical signal in response to a user depressing brake
pedal 203 to decelerate the vehicle. In such embodiments, the electrical signal
travels along electrical line 252 to electrical controller C to suspend movement of
the actuators during the critical event of braking. It should be appreciated that the
25  example shown in Fig. 2A is merely one example of many different possible
configurations for sending a signal in connection with step 110 (Fig. 20).

Fig. 1B illustrates components of a vehicle seating system 30 designed to
reduce user positional fatigue. It should be appreciated that the system can be
associated with any type of vehicular seat. System 30 includes various powered

30  seat adjustment actuators configured to move seat back 26 and seat bottom 28 in

various manners, thereby altering the seating position formed by the seat. Certain

typical embodiments include five actuators, such as a first actuator Al to move

AMENDED SHEET - IPEA/US
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both the seat back and the seat bottom 1n a generally vertical direction along a
height axis H and a second actuator A2 to move both the seat back and the secat
bottom 1n a generally horizontal direction along distance axis D. Movement along
the distance axis D alters the distance that the seat 1s positioned relative to a
steering wheel and pedal system for a driver’s seat. A third actuator A3 1s
configured to move a lumbar region of the seat back along a lumbar axis L. A
fourth actuator A4 and a fifth actuator A5 operate to incline or tilt the seat back
along an I axis and the secat bottom along a T axis, respectively. The actuator
power may be by motor, servo motor, stepper motor, pneumatics, hydraulics, or
otherwise.

In certain embodiments, movement of the actuators includes a slow
movement average of less than about 15 centimeters per second. In some
embodiments, movement may be at a slow movement average of less than about
10 centimeters per second. In certain embodiments, each actuator moves from a
first position to a second position, and cycling of the actuators includes movement
from the first positions to the second positions and returning to the first positions.
In some embodiments, the actuators occupy third and consecutive positions before
returning to the first positions. In certain embodiments, the first position of cach
actuator 18 a base position and the second position of each actuator 1s the opposite,
completely extended position of cach actuator along the respective axis. However,
in certain other embodiments, the first position of cach actuator is a desired
position, predetermined by the system or a user of the system.

System 30 generally includes an electrical controller C to automatically
activate, operate, and cycle through the various actuators 1n a manner as to reduce
positional fatigue. The clectrical controller may operate 1n conjunction with a
microprocessor and/or computer chip technology to operate the system.
Additionally, the electrical controller may operate 1in conjunction with software
technology to control automatic movement of the actuators. The electrical
controller may include a control period. In certain embodiments, a user of the
system may trigger a control mechanism to initiate the control period (and thus
initiate automatic movement of the actuators) at a time desired by the user. In

certain other embodiments, the electrical controller initiates the control period
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when the vehicle 1s turned on. In such cases, the control period may optionally
include a first stationary time period before movement begins. In yet other
embodiments, the electrical controller 1nitiates the control period after passage of a
first stationary time period beginning when the vehicle 1s turned on. In certain
preferred embodiments, the first stationary period 1s about 20 minutes. In other
preferred embodiments, the first stationary period 1s about 30 minutes. Further, 1t
1s contemplated that the control period can begin at other appropriate times as
would generally occur to one skilled in the art.

In certain embodiments, the control period includes at least one fatigue
period of at least ten minutes. In a preferred embodiment, the fatigue period
includes at least one segment of time 1n which at Ieast one actuator 1s moving to
reposition the vehicle seat. In certain embodiments, the control period includes at
least one movement period, including movement of at least one actuator, and
optionally may include at least one¢ stationary period in which the actuators are
motionless. In certain embodiments, the stationary period 1s at least S minutes in
duration. In certain embodiments, the control period ends when the vehicle 1s
turned off.

As stated above, the electrical controller may be the central electrical unit
of the vehicle’s electrical system. In such situations, the electrical controller may
be turned on when the vehicle 1s turned on, with a user of the system separately
activating the controlling software, to initiate automatic movement of the actuators
at a time desired by the user, by triggering a control mechanism linked with the
clectrical controller and the software. As an example, the control mechanism may
include a button positioned on the vehicle’s steering wheel or dash board area so
that a user may activate and de-activate the automatic movement as desired. In
other embodiments, the clectrical controller may be a separate electrical
component from the vehicle’s central electrical unit, although electrically
integrated into the vehicle’s electrical system. In such cases, the electrical
controller may be activated automatically when the vehicle 1s turned on and/or may
be manually activated and de-activated by a user of the system. In the latter

situation, a user of the system may manually switch the electrical controller on and
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off as desired. Additionally, in certain embodiments, the electrical controller 1s de-
activated when the vehicle 1s turned off.

Fig. 1C 1llustrates an alternative embodiment in which one actuating means
AA, such as one power cylinder, 1s used to move the seat back and seat bottom to
various seating positions through the use of various mechanical linkages such as
bell cranks, worm gears, cams, etc. The actuating means AA and the mechanical
linkages can be configured to cause movement at different actuating points, such as
actuating points 40, 41, and 42, through the use of one¢ actuating means. In other
words, there may be one actuating means and more than one actuator at points 40,
41, and 42, for example. It 1s possible to link the actuators, as shown 1n Fig. 1C;
however, 1t 1s often typical that the actuators operate independent of each other, as
in Fig. 1B.

Referring to Fig. 1D, components of a seating system 130, similar in design
and function to system 30, are 1llustrated. System 130 1s designed to also help with
on¢ or more of the following: reduce user positional fatigue, reduce the effects of
1Ischemia experienced by a user of the system during long distance traveling, and
provide comfort to a user of the system. It should be appreciated that the system
can be associated with any type of seat, including vehicular seat 22 as an example.
System 130 can include various members, including powered seat position-
adjustment actuators configured to move seat back 26 and seat bottom 28 1n
various manners, thereby altering the seating position formed by the seat. In
certain embodiments, system 130 can include one or more of the position-
adjustment actuators described 1n conjunction with system 30, including actuators
A1l through A5. As described above, actuator A1 can move the seat along height
ax1s H, actuator A2 can move the seat along distance axis D, actuator A3 can
provide lumbar movement along lumbar axis L, actuator A4 can tilt the seat back
along axis I and actuator A5 can tilt the seat bottom along axis T.

Additionally, the members of system 130 can include one or more thermal
energizers configured to adjust the seating temperature of the seat and impact the
circulation of a user of the system. As examples, system 130 can include a heating
energizer E6 configured to provide heat to the seat and a cooling energizer E7

configured to provide a cooling effect to the seat. Further, in addition to position-
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adjustment actuators, such as actuators Al through A3, system 130 can include
other mechanical energizers, such as a massaging energizer E® configured to
provide a provide a massaging effect to the seat. As another example, systems 30
and /or 130 can 1include a seat-extending member which extends the seat
underneath a user’s thighs. It is contemplated that other members could be part of
system 130 and/or system 30.

As described above, movement of the position-adjustment actuators Al
through AS preferably includes a slow movement average of less than about 135
centimeters per second, and 1n some cases, less than about 10 centimeters per
second. Additionally, 1n certain embodiments, each actuator A1 through A5 and
energizer E6 through E8 transitions from a first status to a second status, and
cycling of the energizer members includes transitioning from the first statuses to
the second statuses and returning to the first statuses. In certain embodiments, the
first status of cach position-adjustment actuator A1 through A5 1s a base position
and the second status of cach position-adjustment actuator 1s the opposite,
completely extended position of each actuator A1 through A5 along the respective
ax1s. Additionally, in certain embodiments, the first status of cach energizer E6
through ES 1s the standard “off” setting, and the second status 1s the standard “on”
setting. However, 1n certain other embodiments, the first status of each energizer
member 1s a desired setting or position, predetermined by the system or a user of
the system.

Stmilar to system 30, system 130 generally includes electrical controller C
to automatically activate, operate, and/or cycle through the various energizer
members 1n a manner as to reduce positional fatigue, impact a user’s circulation,
and reduce the effects of ischemia. The electrical controller C may operate as
described above 1n connection with system 30, including having a control period
with stationary or hold periods, and movement or activation periods. In certain
embodiments, massaging energizer E® may include the use and operation of
clectronically controlled massage therapy systems. As an example, energizer ES
can include 1nflatable and deflatable gas or fluid chambers operable to provide a
massaging ctfect through the seat back of the vehicle seat. In certain

embodiments, energizer E¥ can provide a vibratory massaging effect.
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Additionally, in certain embodiments, energizer E8 can provide a rolling
massaging effect traveling up and down the seat back of the vehicle seat, such as
through the use of a rolling cam. Regarding the thermal energizers, heating and
cooling energizers E6 and E7 may include the use and operation of conductive
>  fluid to provide the desired thermal effect. Additionally, heating energizer E6 may
include the user and operation of one or more electrical elements to provide heat to
the vehicle seat.
Optionally, the actuators may cause movement at two or more speeds. For
example, the actuators may cause movement at a first, lower speed for purposes of
10 reducing or preventing fatigue, and have a second, higher speed for the user to
adjust the position of the seat manually or through known seat memory position
features. This allows for the seat to be changed to the preferred (typically starting)
seat position relatively quickly. Such multi-speed actuators may come in a variety
of forms. For example, they could include conventional brushless electrical
15  motors, other electrical motors which are multi-speed (e.g., with two speeds, three
speeds, or more speeds), and such multi-speed motors could include stepper motors
and/or servo motors previously discussed. The controller would send a control
signal to the motor (or other actuator) to use the higher speed, such as one button
or other control, to manually or memory adjust the seat as activated, and send a
20  signal for a slower motion for secat movement in connection with the anti-fatigue
function. Such slower motion has the benefit of being less discernable by the
driver and/or less likely to surprise or startle a driver during its operation.
Alternatively, such optional multi-speed actuators may also include multi-speed
hydraulic and/or pneumatic actuators as previously discussed, with the rate of
25  movement preferably controlled by valving and/or inflation/deflation rates.
Referring to Figs. 3A-5, various examples of optional movement profiles
are illustrated. These are merely samples, and numerous others are possible as
well. They depict time on the horizontal axis (or x-axis) and movement amplitude
on the vertical axis (or y-axis). For example, these Figs. 3A-5, which are drawn to
30  scale, depict examples showing minutes, including decimal fractions of minutes.
For example, 0.33 minutes equals 20 seconds. The displacement may be in terms

of length (linear and/or curvilinear or otherwise) and/or in terms of angular
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displacement, measured 1n terms of angles, stepper or servo motor position, or
otherwise. Displacement 1s synonymous with amplitude, and amplitude need not
be cyclical. For purposes of illustration, such displacement 1s depicted as having
positive and negative numbers, thereby denoting that dead center 1s at a zero (“07)
displacement value. Of course, this could be expressed as all positive numbers, all
negative numbers, or otherwise.

Fig. 3A depicts movement profiles of actuator 1 (3A1) and actuator 2 (3A2)
along a time axis and displacement axis. Such actuators may, be any of the
actuators previously described, and/or may include more or less actuators. As
illustrated, actuator 3A1 1s shown as a series of steps depicted by horizontal
stationary periods and upwardly sloping and/or downwardly sloping movement. In
this particular example, for example, movement 1s depicted as cyclical from a peak
of +3 to a peak of -3. Other profiles, cyclical or non-cyclical or both, may be used
as well. Profile 3A2 of actuator 2 1s shown as being more of a back and forth with
longer and shorter stationary periods between the 0 position and the 1 position of
displacement. For example, Fig. 3A may depict movement of actuator 3A1
corresponding to the inclining I of seat back 26 (see Fig. 1B, Fig. 1D, for
example). Movement profile 3A2 may, correspond to lumbar movement L (see,
for example, Fig. 1B and/or Fig. 1D). Of course, such actuators may correspond to
seat bottom tilting T, and/or adjustment H and/or D, or otherwise.

Fig. 3B, in comparison and 1n contrast to Fig. 3A, shows a changing of the
scat movement. For example, seat movement 3A 1 of Fig. 3A may be altered to a
different profile, depicted as profile as 3A3 shown 1n Fig. 3B. Similarly, by
comparison, movement profile 3A2 (Fig. 3A) may be changed to movement profile
3A4 (Fig. 3B). Such changing may be in response to a vehicle/user event while the
vehicle 1s moving (and/or 1n drive and thus typically moving). For example, with
reference to Fig. 3B, there may be one or more vehicle/user event or triggering
events depicted at TG. Such triggering events may be a single event, a
combination of events, or a result or results of a computed outcome or value. For
example, as illustrated 1n Fig. 3B, a series of spikes are illustrated on the trigger
plot such as at 301. In the particular example, seven such trigger events are

illustrated, although more or less and/or other trigger events may be utilized. In
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such a case, upon sensing such vehicle-driver event, the controller C may alter the
movement of the seat actuators and/or seat movement profiles. For example, as
shown 1n Fig. 3B, this 1s shown as “city mode”, depicted therein as the binary
status, namely either 1n city mode or not in city mode. For example, this may be
expressed 1n terms of a highway mode or a city mode. However, the system is not
[imited to binary statuses, but may include 3, 4 or more statuses or modes and/or
hybrid of modes. Morecover, they also may include a sliding scale or gradient
transition or change of status, such as with coefficient indicating a degree of
change (e.g. frequency and/or amplitude) and being multiplied by a frequency
value, an amplitude value, both or otherwise. Also, a change of movement may be
a change 1n actuator speed, and corresponding seat movement speed, which
comprises both a change of frequency and amplitude for that time segement. Note
that before city mode CT, the movement profiles are a first status corresponding to
Fig. 3A, but during city mode CT, they move to a second movement profile.
However, after the conclusion of city mode CT, they change to another mode, 1n
this example reverting back to the original movement profiles 3A1 and 3A2, as
shown 1n Fig. 3A. For example, in Fig. 3B, movement profile 3A3 shows a higher
frequency movement, as depicted in the shorter duration stationary period 320, as
compared to the longer duration stationary period 321. The longer stationary
period 321 may, for example, correspond to a highway (or other) mode or status.
Thus, for example, when the vehicle operating as depicted in Fig. 3B transitions
from a highway mode to city mode CT, the average movement frequency
increases, and after the city mode the movement profile changes to a lower
frequency movement.

Fig. 4 1llustrates several optional attributes that may be included, or not
included, 1n connection with the features claimed. Fig. 4 likewise shows on the
horizontal axis time, and a value figure on the vertical axis. Fig. 4 1s expressed in
terms of “intensity” which normally means speed, but may also be expressed 1n
terms of force or displacement, or a combination thercof. Fig. 4 depicts actuator 1
intensity (4A), actuator 2 intensity (4B) and actuator 3 intensity (4C) plotted as a
function of time. Note that actuator intensity 4A may be variable as a function of

time. Actuator intensity 4B has a lower value, but 1s otherwise constant, and
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actuator 4C is at a higher intensity value, but likewise is constant. With regard to
variable actuator intensity, such as variable actuator speed, this optional feature
may be utilized in connection with and/or in response to one or more inputs. For
example, instead of or in addition to, or along with, frequency variations of

> movement profile be a function of stationary time, they also may be a function of
actuator speed. Thus, for example, transitioning to or from highway mode and/or
city mode, or other modes, actuator intensity may be adjusted in response to
various vehicle/user events described elsewhere. Another feature, not unique to
the present system as a stand alone feature, but nevertheless optionally includable,

10 is a shake-to-wake feature in which actuators are used to vibrate or jolt or alert a
driver if the system senses fatigue, such as a driver dozing off. Such fatiguc
indication F (see Fig. 4) is depicted as spikes corresponding to sense fatigue input,
as 1s known elsewhere, such as discerning eye movement patterns, drifting off the
road, speed fluctuations, time of day and/or driving conditions (e.g., late night) that

15 give an indication, or at least a probabilistic indication, of driver fatigue and/or
dozing off. In such case, in addition to the long term fatigue reduction of the
present invention, such prior art shake-to-wake features may optionally be included
1n combination with some or all of the claimed features of the present system.
They may trigger shaking via actuators and/or audible and/or visual alarms.

20 Optionally, actuator speed may be altered mid-move as being a change of
frequency and amplitude (at least for that movement segment) as previously
discussed. Moreover, optionally actuator speed may be higher at first, such as a
burst of power to a motor to get it moving (or to get 1t unstuck) followed by the
motor moving at a slower speed(s).

25 Figs. 5A-SE illustrate merely examples of possible movement profiles. For
comparative illustration, the profile in Fig. SA can be thou ght of as the starting
point, default, or baseline profile, with the other profiles being variations thereof.
However, the other profiles may be considered such default profiles as well (see
for example, Figs. 6-18). By way of examples, Figs. SA-5E show the time along

30  the x-axis depicted in minutes, including fractions of minutes. They may be
expressed in seconds or otherwise. This is drawn to scale, althou gh optionally

other time intervals may be used as well. Likewise, the y axis the movement
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displacement 1s shown 1n relative values, positive and negative. Fig. SA depicts a
generally cyclical, approximately sinusoidal, cycle pattern for movement about the
“Y=0" ax1s. It 1s shown as a stair step, although 1t may be rounded curves or
multiple slopes as well. Movement profile 7A 1s 1llustrated with series of
stationary periods. For examples, stationary periods 780a, 780b, 780c¢, 780d, 780¢,
7801, 780¢g, 780h, 7801, 780;, 780k and 7801 are 1llustrated. Example positions are
illustrated, such as position 750 and position 751. For example, position 750 1s
shown at the positive peak displacement (+3), and the average movement
frequencies are the time between the first position 750 through one or more second
positions displaced from 750, (e.g., between 750 and position 751) and back to first
position as 751. In other words, the movement from position 750 to 751 cycles
through positive and negative displacement locations over a period of time with
position 751 be 1n the same position as 750 albeit at a later time. The average
movement frequency 1s the period of time (distance on the horizontal x axis)
between position 750 and 751. However, note that such time between first position
to a second position and back to the first position need not necessarily be at a peak
or apex of a movement cycle. For example, this time value also may be measured
by comparing position 752 to position 752A, and again to position 753 1n Fig. SA.
In all three such positions, the displacement of the given actuator 1s at the same
position (namely, a value of negative 1 in Fig. 5A). However, the time between
such positions 1s shorter as between position 752 and 752A than 1t 1s between
position 752A and 753. However, the average movement frequency would, 1n this
example, average the lesser time (752 to 752A) and the greater time period (752A
to 753). Thus, by comparing Fig. 5A with Fig. 5B, one example of changing the
actuator, and hence seat portion movement, 18 changed. Fig. 5B 1s substantially the
same as Fig. SA except that the cyclical motion happens at a higher frequency.
Thus, position 1750 and position 1751 are closer together 1n terms of time,
reflecting a higher frequency. Likewise, position 1752, 1752a, and 1753 are closer
together than their counterparts (752, 752A, and 753 1n Fig. SA) both individually
and by averaging both values. Thus for example, the controller may be adapted for
recerving at least one signal based on at least one vehicle/user event while the

vehicle 1s moving, and changing the seat actuator movement (and hence the
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corresponding seat back, seat bottom, lumbar support, seat height, etc.) movement
from the first average movement frequency 7A (Fig. SA) to a second higher
average movement frequency 7B (Fig. SB) based at least in part on the signal.
Such signal may be one or more of combination discussed elsewhere, including but
not limited to transitioning from highway driving to slower, non-highway driving.
Other examples may be used as well. These could include (a) night driving vs. day
driving; (b) relatively straight driving vs. numerous turns; (¢) level driving vs.
uphill/downhill driving; (d) sleepy vs. non-sleepy; (¢) driver identity,
combination(s) thercof, and/or otherwise.

Comparing Fig. 5C to Fig. 5A (and/or to Fig. 5B) it can be seen that rather
than altering the frequency, the average frequency remains the same, but the
amplitude of movement has been reduced by some amount. In the illustrated
embodiment, drawn to scale, Fig. 5C’s amplitude 1s reduced by a coefticient of 2/3
(or 0.666). Thus, for example the peak positive displacement in Fig. 5C 1s 2,
whereas the peak positive displacement 1s 1n Fig. 5A 1s 3 in relative terms. Thus,
the vertical distance between location 2750 and location 2752 1s reduced as
compared to location 750 and location 752. The average frequency in this
illustrated embodiment of Fig. 5C between 2750 and location 2752, as well as
between location 2752 and location 2751, as compared to the corresponding
locations (750, 752 and 751) 1in Fig. 5A 1s the same 1n this example. Thus, as with
Fig. 5B, rather than altering the frequency, one may change the amplitude. Of
course, the current system can be set up to do one or both, increase and/or decrease
frequency and/or increase and/or decrease amplitude, alone or together.

Fig. 5D 1llustrates actuator/scat movement profiles 7D1 followed by profile
7D2. The transition from profile 7D1 to profile 7D2 1s caused or triggered by one
or more vehicle/user events, such as events 701, 702 and/or 703. These may, for
example, happen within a predetermined time period P. Under this one example,
once three such events occur within time period P, the controller, sensing this,
sends a control signal during second mode depicted as shading at mode 700D.
During such second mode, the actuator movement is changed. In this particular
depicted example, the amplitude increases and the frequency increases as

illustrated. For example, a stationary period 781f 1s lesser or shorter than
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stationary period 780e. The second mode 700d continues until some
predetermined time and/or until one or more predetermined vehicle/user event(s)
or combination thereof, as illustrated in Fig. 5D.
Fig. SE illustrates another variation profile 7A (discussed in connection
5  with Fig. 5A). As shown in Fig. SE, a single vehicle/user event 704 may,
optionally, cause a suspended mode 701. The suspended mode is an optional
feature, and corresponds with a lack of change of motion depicted at regions 7E1.
Thus feature is described further elsewhere including in connection with 106, 108,
110, 112 and 114 in Fig. 20. Additionally and/or instead of this, the vehicle
10 system may go into a second mode 700E, changing the profile at 7E2 as illustrated.
In such mode, the frequency may be the same or changed, and as illustrated the
amplitude is reduced such as for example, as discussed in connection with the
examples of Figs. SA-5D.
One optional set of seat movements can be as follows. The seat back 26
I5  1incline movement I is back and forth, generally cyclical with stationary periods.
For example, the seat back may move incline I between -3° to +3°, with negative
being back and positive being forward from a starting 0° position. The seat bottom
28 may be different. When the seat back 26 is in a position forward (+3°) of where
it started, the seat bottom moves between 0° and +1°, (with positive being up tilt
20 T). This may be done while the seat back 26 is stationary or moving. As one
example, while seat back 26 is moving, in the time the seat back takes to move
from 0° to +3° to 0°, the seat pan has moved from 0° to +1° back to 0° three times,
when the angular speeds are the same. And, in this example, once the seat back is
moved behind its starting point towards -3°, the seat bottom oscillates between Q°
25  and -1° (down), again three times per the seat back's single cycle. Of course, these
ratios may optionally be otherwise, and this is merely on example of relative
movement of the seat back and the seat bottom. Likewise, the values of 3 degrees
and 1 degree as set forth and the values may be greater and/or lesser.
It1s to be understood that Figs. SA-SE, like the other figures, are merely
30 examples, they may be curvilinear, have various slopes and lengths, and other
shapes. Moreover, for drawing simplicity they only depict the movement of a

single actuator and/or seat portion moved by that actuator. However, it is to be
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understood that one more such profiles may be overlaid with each other in
synchronization or counter motion or otherwise. Examples of such overlay of
multiple actuators and multiple profiles include those set forth in drawing Figs. 6-
16, discussed further below. Thus, for example, the profiling transitions of Fig. 5D
5  may be applicable to a seat back, whereas a profiling motions of Fig. SE may be
applicable to an actuator for a seat bottom, or vice versa. The same is true with the
other drawing figures and are merely non-limiting examples.
The following Figs. 6-16 as well as Figs. 17 and 18 are merely further
examples of possible baseline or first movement profiles, with being understood
10 that such movement profiles may be changed, either in binary form, transitory or
otherwise, as previously described in connection with Figs. 3A-6B.
Figs. 6-16 are graphic illustrations of various embodiments of a vehicle

seating system to adjust the position of the vehicle seat. The figures further
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1llustrate movement of various actuators along a horizontal Time axis and a

vertical Movement axis. The Movement axes generally include a “1” denoting a

first position and a *“2” denoting a second position, and certain figures include

delineations along the Movement axes denoting partial movement between the first
> and second positions. It should be appreciated that the first and second positions

can be various combinations of actuators and activation position levels thereof, and

can be randomly chosen or predetermined by the system or a user of the system.

They could be full stroke or partial stroke (or rotation) of the actuators. In certain

embodiments, the transition time for the actuators to move from the first positions
10 to the second positions is in the range of 20 — 40 seconds.

Figs. 6-16 represent only a few of numerous embodiments of actuator
movement profiles of a vehicle seating system as described herein. In the
tllustrated embodiments, optionally a first time period passes before movement on
Movement Axis M between positions 1 and 2 of one or more actuators begins. In

15  certain embodiments, the initial movement of one or more actuators is the
beginning of the control period. In certain other embodiments, the control period
includes an initial period of time of inaction of the actuators. In other words, in
certain embodiments the Time axis T begins with the vehicle turning on, and in
certain other embodiments, the Time axis T begins with the beginning of the

20  contol period. Further, the illustrated embodiments are not meant to be limiting 1n
any manner, including regarding the number of actuators illustrated in the figures.
It should be appreciated that the embodiments illustrated in the figures can include
movement of a different number of actuators as would occur to one skilled in the
art. Also, although the movement profiles illustrated in Figs. 6-16 are linear

25  segments, they may optionally include curvilinear segments as well. In certain
embodiments, the actuators move with a slow movement speed average of less
than about 15 centimeters per second. In some embodiments, the actuators move
with a slow movement speed average of less than about 10 centimeters per second,
and may be an average of less than about 2 centimeters per second. Additionally,

30 1t should be appreciated that the activity of the actuators illustrated in the figures

can continue indefinitely along the Time axis, with only a segment of the activity
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shown for clarity. Also, any and all of the profiles in Figs. 6-16 and otherwise may
be combined with each other.
The control peniod may include one continuous movement period, wherein
at least one actuator is moving through different seating positions. Two such
>  actuators may move continuously; however, it should be appreciated that a
different number of actuators can reposition the seat during the movement period.
The movement period may include cycling of the various actuators from first
positions to second positions continually until the control period ends.
Fig. 6 is a graphic illustration of another possible embodiment of a vehicle
10 seating system. In the embodiment illustrated in Fig. 6, the control period includes
a movement period followed by a stationary period of inaction of the actuators. It
should be appreciated that this movement period and stationary period alternating
combination can continue along the Time axis. The illustrated movement period
includes cycling of the actuators from respective first positions to second positions,
15 and returning to the first positions. The embodiment illustrated in Fig. 6 includes
relatively slow cycling of the actuators to reduce positional fatigue of a user
without significant disruption to the user.
In the embodiment illustrated in Fig. 7, the control period includes
alternating movement periods and stationary periods. In certain preferred
20  embodiments, each movement period includes cycling of the actuators from first
positions to second positions and returning to first positions. In such
embodiments, each stationary period includes static positioning of the actuators at
the first positions. However, it should be appreciated that, in certain alternative
embodiments, a movement period can include movement of the actuators from first
25  positions to second positions, and a next consecutive movement period can include
movement of the actuators from second positions to first positions, with such a
continuing alternating pattern. Additionally, in certain alternative embodiments,
the movement periods can include other segments of the cycling from first
positions to second positions, with stationary periods occurring therebetween.
30 Fig. 8 1s a graphic illustration of yet another possible embodiment of a
vehicle seating system. In the embodiment illustrated in Fig. 8, the movement is

similar to that in Fig. 7, except that there are additional stationary periods
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occurring after some of the movement segments and before returning to the
original position "1" as illustrated.

F1g. 9 1s a graphic illustration of yet another possible embodiment of a
vehicle seating system. In the embodiment illustrated in Fig. 9, the control period

5 includes alternating movement periods and stationary periods. In certain
embodiments, each movement period includes slight movement of at least one
actuator along a segment of the distance between the first and second posttions.
The movement periods begin with the at least one actuator moving from a first
posttion toward a second position, reaching the second position and then returning

10 toward a first position, with stationary periods occurring throughout. In certain
embodiments, the stationary periods are longer in duration than the movement
periods, as illustrated. In the illustrated embodiment, the movement periods
include movement equivalent to a quarter segment of the distance between the first
and second positions. However, it should be appreciated that the movement

1> periods can include different length segments as would occur to one skilled in the
art, including different lengths than the illustrated embodiment and/or different
lengths within the same control period for different movement periods. It is also
contemplated that movement of one or more other actuators occurs when the
illustrated actuators are stationary. In such cases, one or more actuators move and

20 then are stationary, and then one or more other actuators move while the first set of
actuators are stationary.

In the embodiment illustrated in Fig. 10, the control period includes one
continuous movement period, wherein the actuators are moving through different
seating positions, with one actuator moving before another. Fig. 10 illustrates two

25  such actuators; however, it should be appreciated that a different number of
actuators can reposition the seat during the movement period. The movement
period illustrated in Fig. 10 includes cycling of the various actuators from first
positions to second positions continually until the control period ends. [n some
embodiments, the actuators move such that certain actuators reach first positions

30  when various other actuators reach second positions, and vice versa. In certain
embodiments, the movement period illustrated in Fi g. 10 includes movement of at

least two seat adjustment actuators.
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Fig. 11 is a graphic illustration of even another possible embodiment of a
vehicle seating system. The control period illustrated in Fig. 11 includes one
continuous movement period, wherein the actuators are moving simultaneously
through different seating positions. In certain embodiments, the five actuators

>  1llustrated in Fig. 11 are the five actuators described in connection with Fig. 1B.
The movement period illustrated in Fig. 11 includes cycling of the various
actuators from first positions to second positions, and back to first positions,
continually until the control period ends and with a relatively slow movement
average.

10 In the embodiment illustrated in Fig. 12, the control period includes various
combinations of movement periods and stationary periods, wherein the actuators
are moving through different seating positions. The movement period illustrated in
Fig. 12 includes cycling of the various actuators from first positions to second
positions, with some actuators having stationary periods at certain positions. Fig.

15 121s illustrative of the possibility of the various actuators being activated to move
at different speeds, and with different combinations of movement periods and
stationary periods. Additionally, in certain embodiments, a user can preprogram
various desired seating positions to be cycled through. It is contemplated that a
user may set each actuator to a desired position, with the actuators collectively

20 defining a preprogrammed seating position. In other embodiments, the scating
positions are chosen at random by the system.

Fig. 12 illustrates times T1 through T8. In certain embodiments, the
vehicle is turned on at time T1, with electrical controller C being activated and
Initiating a control period at time T1. In the illustrated embodiment, a first

25  stationary period occurs from time T1 to time T2, in which the actuators remain
motionless at position 1, and movement periods begin at time T2. During the
movement penods, the actuators cycle at various speeds and through various
positions. In the illustrated embodiment, for example, actuator 1 cycles
continuously through a single movement period from time T2 to T8, while actuator

30 5 includes alternating movement periods and stationary periods. Additionally, as a
possible example, from time T2 to time T3, actuator 1 cycles from position 1 to

position 2 and back to position 1, while actuator 5 cycles from position 1 to
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position 2 relatively quickly and then remains at position 2 through time T3.
Actuator 5 then returns relatively quickly to position 1 at time T4, with this pattern
continuing through the movement periods and stationary periods. However, it
should be appreciated that other patterns can be implemented for the actuators as
5  would occur to one skilled in the art and/or as desired by a user of the system.

Additionally, it should be appreciated that the various movement patterns of the
actuators can be randomly chosen by the vehicle seating system or can be pre-
programmed by a user of the system. For brevity, the discussion of a control
period including times T1 through T8, and the examples discussed herein, have

10 been provided in conjunction with Fig. 12, but similarly apply to Figs. 6-16.

Fig. 13 is a graphic illustration of another possible embodiment of a vehicle
seating system. The control period illustrated in Fig. 13 includes movement
periods in which only one actuator is cycling through seating positions at a time.
In certain embodiments, a first actuator cycles from a first position to a second

I5  position and back to a first position, with other actuators then following the same
pattern. In such embodiments, each actuator includes periods of inactivity, with
the overall control period including one continuous movement period with only
one actuator cycling at a time.

In the embodiment illustrated in Fig. 14, the control period includes

20  alternating movement periods and stationary periods. The movement periods
include movement of the actuators to specified predetermined positions, with
stationary periods occurring therebetween. In certain preferred embodiments, a
user of the system pre-selects one or more seating positions using a combination of
positions of the actuators. In such embodiments, the movement periods cycle the

25  actuators to the pre-selected seating positions with a slow movement average over
the control period.

Fig. 15 is a graphic illustration of even another possible embodiment of a
vehicle seating system. In the embodiment of Fig. 15, the control period includes
alternating movement pertods and stationary periods with reference to different

30 actuators. Initially, actuators 2 and 3 are stationary at respective home positions
while actuator 1 alternates between movement and stationary periods to slow] y

transition from a first position to a second position and back to the first position.
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Upon returning to the first position, actuator 1 remains stationary at the first
position while actuators 2 and 3 transition to respective second positions.
Thereafter, actuators 2 and 3 remain stationary at the respective second positions
while actuator 1 again slowly transitions from a first position to a second position

>  and back to the first position via alternating movement periods and stationary
periods. Upon returning to the first position, actuator 1 remains stationary at the
first position while actuators 2 and 3 transition from the respective second
positions back to the respective home positions. In such embodiments, the
actuators may continue such cycling pattern indefinitely.

10 Fig. 16 is a graphic illustration of a further possible embodiment of a
vehicle seating system. The illustrated embodiment in Fig. 16 includes an initial
movement spike of actuators 1 and 2 from a first position to a second position,
followed by alternating movement and stationary periods to return the actuators
from the second position to the first position. In such embodiments, the initial

15 movement spike includes increased relative movement of the actuators as
compared to movement within the subsequent movement periods. As with the
other embodiments, the first and second positions may be random, predetermined
and/or pre-selected by a user as desired.

Additional embodiments of a vehicle seating system include a Lypical

20 vehicle seat mountable in a vehicle, at least two powered seat adjustment actuators,
such as energizer members including at least one thermal energizer to adjust the
temperature of the seat, and an electrical controller. The energizer members may
also include mechanical energizers, such as a massaging energizer, a thigh or seat-
extending actuator and/or seat position actuators as described above. The

25  energizer members are optionally able to transition between various settings in
conjunction with the seat to provide comfort to a user of the system and impact the
user’s circulation, thereby reducing positional fatigue experienced by the user. The
electrical controller may have a control period which generally includes at least
one activation period and, in certain embodiments, at least one stationary or hold

30  period. In a typical embodiment, the electrical controller initiates the control
pertod after a first time period beginning when the vehicle is turned on.

Thereafter, the control period may include at least one activation period where the
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energizer members automatically cycle through seating conditions to impact the
user’s circulation and reduce long distance traveling fatigue.

F1gs. 17-18 are graphic illustrations of various embodiments of a vehicle
scating system. Similar to Figs. 6-16, Figs. 17-18 illustrate movement or

5  activation of various energizer members along a horizontal Time axis and a
vertical Activation axis. The Activation axes generally include a “1” denoting a
first status and a “2” denoting a second status, and certain figures include
delineations along the Activation axes denoting partial movement of the position-
adjustment actuators between the first and second statuses. It should be

10 appreciated that the first and second statuses can be various combinations of
energizer members, and activation levels thereof, and can be randomly chosen or
predetermined by the system or a user of the system. In certain embodiments,
regarding energizers E6 through E8, the first situation “1” represents the particular
energizer in the “off” position and the second situation “2” represents the particular
15  energizer in the “on” position.

Figs. 17-18 represent only two of the numerous possible embodiments of
condition profiles of a vehicle seating system, such as system 130. In the
illustrated embodiments, optionally a first time period passes before activation on
Activation axis A of one or more energizer members begins. In certain

20 embodiments, the initial activation of energizer members is the beginning of the
control period. In certain other embodiments, the control period includes an initial
period of time of inactivation of the energizer members. In other words, in certain
embodiments the Time axis T begins with the vehicle turning on, and in certain
other embodiments, the Time axis T begins with the beginning of the control

25  period. Further, the illustrated embodiments are not meant to be limiting in any
manner, including regarding the number of energizer members illustrated in the
figures. It should be appreciated that the embodiments illustrated in the figures can
include activation of a different number of energizer members. Also, althou gh the
condition profiles illustrated in Figs. 17-18 are linear segments, they may

30  optionally include curvilinear segments as well. It should be appreciated that the
activity of the energizer members illustrated in the figures can continue indefinitel y

along the Time axis T, with only a segment of the activity shown for clarity. Also,
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any and all of the profiles in Figs. 6-16 and 17-18 may be combined with each
other.
Fig. 17 1s a graphic illustration of a possible embodiment of a vehicle
seating system, such as system 130 for example. The control period illustrated in
>  Fig. 17 includes activation periods in which only one energizer member is initiated
to transition through seating conditions at a time. In certain embodiments, a first
energizer member transitions from a first status to a second status and back to a
first status, with other energizer members then following the same pattern. In such
embodiments, each energizer member includes periods of inactivity, with each
10 activation period including only one energizer member transitioning at a time. In
the embodiment illustrated in Fig. 17, heating energizer E6 initially transitions to
the second status “2” for a certain amount of time, representin g that the heating
energizer is turned on, with the heating energizer E6 then transitioning back to the
first status “1”, representing that the heating energizer is turned off. According to
15  theillustrated embodiment, following the activation of heating energizer E6,
massaging energizer E8 follows a similar pattern and then cooling energizer E7
follows a similar pattern. A hold period follows activation of the cooling energizer
E7, with the pattern continuing again after the hold period.
Fig. 18 illustrates another graphic illustration of a possible embodiment of a
20 vehicle seating system, such as system 130 for example. In the embodiment
tllustrated in Fig. 18, the control period includes an activation pertod with one or
more energizer members remaining at the second status while one or more other
energizer members are slowly transitioning between the first and second statuses.
In certain embodiments, the control period begins when the vehicle is turned on,
25  and thereafter includes a hold period before activation of energizer members is
initiated. Additionally, in certain embodiments, each activation period includes
slow movement of at least one position-adjustment actuator, such as lumbar
actuator A3, between the first and second statuses, while at least one thermal
energizer, such as heating energizer E6, continually remains at the second “on”
30  status. It is contemplated that the activation and hold periods can be longer or

shorter in time, than as illustrated in Fig. 14, as would generally occur to one

skilled in the art.
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During the activation periods of the illustrated embodiment, the energizer
members cycle at various speeds and through various statuses. For example,
heating energizer E6 may transition to the second “on” status, remain at the second
status for a certain time period and then transition back to the first “off” status. At

>  the same time, in the illustrated embodiment, lumbar actuator A3 may be activated
and slowly transition from a first status to a second status, and back to a first status.
In other embodiments, lumbar actuator A3 could transition at least twice between
the first and second statuses during one activation period. However, it should be
appreciated that other patterns can be implemented for the energizer members.

10 Additionally, it should be appreciated that the various patterns of the energizer
members can be predetermined routines, randomly chosen routines, and/or can be
pre-programmed by a user of the system.

Fig. 19 illustrates a block diagram of a system 100, and particularly one

example ot optional steps. The vehicle turned on step 102 includes, at a minimum,

15 turning on the engine, but more preferably also may include placing the vehicle
transmission in drive. At some point, preferably during the control period, actuator
movement 104, begins with one or more actuators as previously described. Such
actuator movement 1s in a first average movement, typically ascertained in terms of
[requency and/or amplitude, as described elsewhere. Vehicle/user events 104 cause

20  a controller, which is adapted for receiving at least one signal based on such
vehicle/user events, occurs at step 104B. While the vehicle is turned on, and
preferably while the vehicle is moving, the step 104C of changing movement from a
first movement to a second movement (and/or other movements), third movement,
fourth movement . . . nth movement occurs to alter actuator movement 104.

25 Examples of vehicle/user events are detailed further below. The vehicle/user event
may include differentiating between highway driver and slower, non-highway
driving, such as for example city driving. They may cause changes in an average
movement frequencies that are the time between movements a corresponding
actuator, and/or are the time between first movement position to a second

30 movement position back to a first position. Preferably, but not necessarily, there is
at least one stationary period of at least five minutes in duration in which a given

power seat actuator are motionless while the vehicle is moving, and this optionally
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1s followed by actuator movement automatically after that stationary period. The
changing actuator movement 104C also may include automatically adjusting
movement amplitude of one or more of the powered actuators. As detailed further
below, vehicle/user events 104A may include one or more values or inputs. In but
>  one <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>