US008491509B2

(12) United States Patent

(10) Patent N0.:

Tranda?r
(54)

(45) Date of Patent:

APPARATUS AND METHOD FOR

4,266,533 A

MONITORING AND CONTROLLING THE

(76)

4’570’927 A

VIBRATION ENERGY DURING DYNAMIC
MOTION THERAPY

531033806
5,191,880
5,273,028
RE34a663
5,376,065

( * ) Notice:

Titi Tranda?r, S. Plain?eld, N] (U S)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

’

gyaby @141
2/1986 péltzrlgtfzky et a1

A
4/1992
A
3/1993
A
12/1993
E * 7/1994
A
12/1994

2

*

1

21

A
)

(65)

1 N
pp '

_

FOREIGN PATENT DOCUMENTS

’

W0

Prior Publication Data
Us 2006/0217640 A1
Sep. 28, 2006

24, 2005.

(52)

U 5 Cl
' '

(58)

Asslsmm Exammer i Knsten C Matter

(57)

/00
A 61H 19/00
A 613 5/103
A61B 5/117

(2006 01)
(200601)
(200601)
(200601)

ABSTRACT

Apparatus and methods for therapeutically treating bone frac
tures, osteopenia, osteoporosis, or other tissue conditions,
postural instability, or other conditions, such as cystic ?bro
sis, Crohn’s disease and kidney and gall bladder stones. An

'
'

7/2002

Primary Examiner * Justine RYu

Provisional application No. 60/ 665,013, ?led on Mar.

(51)

W0 02/053084

PCT Transmittal of International Search Report dated Jul. 20, 2006
f“ PCT“ 52006/ 01075 3'

Related US. Application Data

(60)

'

(Commued)

11/388 286
O"

McLeod et a1‘ '
McLeod et a1.
McLeod et a1.
Seale ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 128/774
McLeod et a1.

54210852:532:11a'l """"""""" " 601/27

’

U.S.C. 154(1)) by 0 days.
(

Jul. 23, 2013

5/1981 Ryaby et a1.

2

TRANSMISSIBILITY OF MECHANICAL

Inventor:

US 8,491,509 B2

oscillating platform apparatus supports a body to be treated.
_

_

An oscillator is positioned Within the platform apparatus and

UISPC ......... .... ...... ... .......... .. 601/90, 601/93, 600/595

is Con?gured to impart an Oscillating force on the body' TWO

Fleld of Classl?catlon Search
USPC """""""" " 601/84’ 86’ 87’ 89’ 90’ 93’ 98’ 23’

accelerometers are mounted to the platform apparatus for
determining the acceleration andWeight of the body. Once the

60107, 100’ 29’32’ 34’ 35’ 101’ 104; 600/595’
_

_

_

600/5 87

See apphcanon ?le for Complete Search hlstory'
_

(56)

Weight of the body is determined, the amplitude of the fre
quency of the oscillating force and/or frequency of the oscil

lating force is adjusted to provide a desired therapeutic treat
ment to the patient. Information received from the tWo

References Clted

accelerometers is also used to determine the posture of the

patient and the transmissibility of the mechanical vibration

U'S' PAH/SENT
DOCUMFNTS
6 1975 Kraus eta.

3,890,953 A

4,105,017 A

8/1978 Ryaby et a1.

4,266,532 A

5/1981 Ryaby et a1.

energy generated by the oscillating force through the body.
36 Claims, 4 Drawing Sheets

122
128
126

102

k 106

US 8,491,509 B2
Page 2
US. PATENT DOCUMENTS
6,022,349 A
6,063,046 A *

6,234,975 B1
6,607,497 B2
6,620,117 B1 *

2/2000 McLeod et a1.
5/2000 Allum ......................... .. 600/595
5/2001 McLeod et a1.
8/2003 McLeod et a1.
9/2003 Johnson et a1. ............... .. 601/90

6,843,776 B2
7,094,211 B2*
2002/0077570 A1
2004/0092848 A1
2006/0047230 A1

* cited by examiner

1/2005
8/2006
6/2002
5/2004
3/2006

Tranda?r et a1.
Krompasick

................. .. 601/90

McLeod et a1.
Tranda?r et a1.
Talish

US. Patent

Jul. 23, 2013

Sheet 2 of4

US 8,491,509 B2

/
.

§7W\/m1,a
W
F1mm“

GE
N

W
§J 3/HIY:

m:W
15$7\NE

US. Patent

1 000
1 4
8

340m

Jul. 23, 2013

Sheet 3 of4

flai/,5 3/
FIG. 3

US 8,491,509 B2

US 8,491,509 B2
1

2

APPARATUS AND METHOD FOR
MONITORING AND CONTROLLING THE
TRANSMISSIBILITY OF MECHANICAL
VIBRATION ENERGY DURING DYNAMIC
MOTION THERAPY

it has been proposed to treat bone fractures by application of
electrical voltage or current signals (e. g., U.S. Pat. Nos.
4,105,017; 4,266,532; 4,266,533, or 4,315,503). It has also
been proposed to apply magnetic ?elds to stimulate healing of
bone fractures (e.g., U.S. Pat. No. 3,890,953). Application of
ultrasound to promoting tissue groWth has also been dis
closed (e.g., U.S. Pat. No. 4,530,360).
While many suggested techniques for applying or simulat
ing mechanical loads on bone to promote groWth involve the
use of loW frequency, high magnitude loads to the bone, this
has been found to be unnecessary, and possibly also detri
mental to bone maintenance. For instance, high impact load
ing, Which is sometimes suggested to achieve a desired high
peak strain, can result in fracture, defeating the purpose of the

PRIORITY

The present application claims priority to a U8. Provi
sional Application ?led on Mar. 24, 2005 and assigned U.S.

Provisional Application Ser. No. 60/665,013.
REFERENCE TO RELATED APPLICATIONS

The present application is related to Us. patent application

treatment.

Ser. No. 10/290,839 ?led on Nov. 8, 2002 and Us. patent

It is also knoWn in the art that loW level, high frequency

application Ser. No. 10/448,942 ?led on May 30, 2003 and

stress can be applied to bone, and that this Will result in

issued on Jan. 18, 2005 as U.S. Pat. No. 6,843,776 B2; the

latter application is a continuation-in-part application of the
former application. The entire contents of the patent applica
tion and patent are incorporated herein by reference.

advantageous promotion of bone groWth. One technique for
20

achieving this type ofstress is disclosed, e.g., inU.S. Pat. Nos.

5,103,806; 5,191,880; 5,273,028; 5,376,065; 5,997,490; and
6,234,975, the entire contents of each of Which are incorpo
rated herein by reference. In this technique (referred to as

BACKGROUND

dynamic motion therapy), the patient is supported by an oscil
The present disclosure generally relates to the ?eld of

25

stimulating tissue groWth and healing, and more particularly

lating platform apparatus that can be actuated to oscillate
vertically, so that resonant vibrations caused by the oscilla

tion of the platform, together With acceleration brought about
by the body Weight of the patient, provides stress levels in a

to an apparatus and method for monitoring and controlling

the transmissibility of mechanical vibration energy during
dynamic motion therapy. More speci?cally, the present dis
bone fractures, osteopenia, osteoporosis, or other tissue con

frequency range suf?cient to prevent or reduce bone loss and
enhance neW bone formation. The peak-to-peak vertical dis
placement of the platform oscillation may be as little as 2 pm.

ditions, as Well as postural instability, using dynamic motion
therapy and mechanical impedance methods to predict and

depend on an arrangement Whereby the operator or user must

closure relates to therapeutically treating damaged tissues,

30

However, these systems and associated methods often

maximize the transmissibility of mechanical vibration energy

through a patient’s body.

35

When damaged, tissues in a human body such as connec

tive tissues, ligaments, bones, etc. all require time to heal.
Some tissues, such as a bone fracture in a human body, require

relatively longer periods of time to heal. Typically, a fractured
bone must be set and then the bone can be stabiliZed Within a

40

native oscillating platform apparatus and associated circuitry
for determining the Weight of the patient using tWo angular
45

dent. Depending upon the location of the fracture, the area of
the bone fracture or even the patient may have to be immo

biliZed to encourage complete healing of the bone fracture.
ImmobiliZation of the patient and/or bone fracture may
decrease the number of physical activities the patient is able
to perform, Which may have other adverse health conse
quences. Osteopenia, Which is a loss of bone mass, can arise
from a decrease in muscle activity, Which may occur as the
result of a bone fracture, bed rest, fracture immobilization,

50

for treating postural instability is described in Us. Pat. No.
6,607,497 B2; the entire contents of Which are incorporated
55

effect can be sloWed, stopped, and even reversed by repro
ducing some of the effects of muscle use on the bone. This
60

Promoting bone groWth is also important in treating bone

stabiliZe and secure it. Numerous different techniques have
been developed to reduce the loss of bone mass. For example,

herein by reference. The method includes the steps of (a)
providing a non-invasive dynamic therapy device having a
vibration table With a non-rigidly supported platform; (b)
permitting the patient to rest on the non-rigidly supported

platform for a predetermined period of time; and (c) repeating

typically involves some application or simulation of the

fractures, and in the successful implantation of medical pros
theses, such as those commonly knoWn as “arti?cial” hips,
knees, vertebral discs, and the like, Where it is desired to
promote bony ingroWth into the surface of the prosthesis to

measurements and making adjustments to the frequency of
oscillation and/or the amplitude of the frequency of oscilla
tion in accordance With the calculated Weight of the patient to
achieve the desired therapeutic effect.
It is also knoWn in the art that the application of loW level,
high frequency stress is effective in treating postural instabil
ity. A method of using resonant vibrations caused by the
oscillation of a vibration table or unstable vibrating platform

joint reconstruction, arthritis, and the like. HoWever, this

effects of mechanical stress on the bone.

aged tissues, bone fractures, osteopenia, osteoporosis, or
other tissue conditions.
It is an aspect of the present disclosure to provide an alter

cast, splint or similar type of device. This type of treatment

alloWs the natural healing process to begin. HoWever, the
healing process for a bone fracture in the human body may
take several Weeks and may vary depending upon the location
of the bone fracture, the age of the patient, the overall general
health of the patient, and other factors that are patient-depen

measure the Weight of the patient and make adjustments to the
frequency of oscillation to achieve the desired therapeutic
effect. U.S. Pat. No. 6,843,776 discloses an oscillating plat
form apparatus that automatically measures the Weight of the
patient and adjusts characteristics of the oscillation force as a
function of the measured Weight, to therapeutically treat dam

65

the steps (a) and (b) over a predetermined treatment duration.

Step (b) includes the steps of (b1) measuring a vibrational
response of the patient’s musculoskeletal system using a
vibration measurement device; (b2) performing a frequency
decomposition of the vibrational response to quantify the
vibrational response into speci?c vibrational spectra; and
(b3) analyZing the vibrational spectra to evaluate at least

postural stability.

US 8,491,509 B2
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The method described in Us. Pat. No. 6,607,497 B2
entails the patient standing on the vibration table or the

and adjust dynamic motion treatment characteristics such as,

for example, the frequency of oscillation and/or the amplitude
of the frequency of oscillation of an oscillating platform
apparatus of a dynamic motion therapy system.

unstable vibrating platform. The patient is then exposed to a
vibrational stimulus by the unstable vibrating platform. The
unstable vibrating platform causes a vibrational perturbation

The apparatus and methods according to various embodi

of the patient’ s neuro-sensory control system. The vibrational
perturbation causes signals to be generated Within at least one
of the patient’s muscles to create a measurable response from

ment of the disclosure further use mechanical impedance
methods to predict and make efforts to maximiZe the trans

the musculoskeletal system. These steps are repeated over a

predetermined treatment duration for approximately ten min
utes a day in an effort to improve the postural stability of the

patient standing on the oscillating platform apparatus and
performing exercises and/or being treated using dynamic
motion therapy for bone fractures, osteopenia, osteoporosis,

patient.

or other tissue conditions, postural instability, or other con

The patient undergoing vibrational treatment for treating
postural instability and/or the promotion of bone groWth, as

ditions, such as cystic ?brosis, Crohn’s disease and kidney
and gall bladder stones, as described in Us. patent applica

described above, may experience a level of discomfort due to
Whole-body vibration acceleration. The level of discomfort
caused by vibration acceleration depends on the vibration
frequency, the vibration direction, the point of contact With
the body, and the duration of the vibration exposure. It is

tion Ser. No. 11/207,335 ?led on Aug. 18, 2005.

desirable to monitor at least one mechanical response of the

missibility of the mechanical vibration energy through a

The disclosure further discloses using mechanical imped
ance methods in the design of a seat or other support structure

to be supported by the oscillating platform apparatus and used
by a patient during dynamic motion therapy for maximiZing
20

the transmissibility of the mechanical vibration energy

least one mechanical response to in?uence comfort level, as

through the oscillating platform apparatus-seat/ support struc
ture-patient interface. An oscillating platform apparatus

Well as to determine patient- and treatment-related character
istics. TWo mechanical responses of the body that are often

platform” or as a “mechanical stress platform.”

body during vibrational treatment in an effort to control the at

used to describe the manner in Which vibration causes the

according to the invention is also referred to as an “oscillating
25

therapeutically treating bone

Transmissibility describes the fractional relationship of the

Within the oscillating platform apparatus and is con?gured to
impart an oscillating force on the body.

The mechanical impedance of the body shoWs the force
that is required to make the body move at each frequency.

Although the impedance depends on body Weight, the vertical
impedance of the human body usually shoWs a resonance at
40

vibration is transmitted through seats.

ment to the patient.
The associated circuitry includes tWo accelerometers

Accordingly, it is an aspect of the present disclosure to use

mechanical impedance methods to predict and make efforts to
maximiZe the transmissibility of the mechanical vibration
energy through a patient standing on an oscillating platform
apparatus and performing exercises and/ or being treated

mounted to the oscillating platform apparatus and a digital
signal processor for receiving information from the tWo
accelerometers and for transmitting control signals to the
oscillating actuator to control the operating parameters of the
oscillating actuator accordingly. One accelerometer is

using dynamic motion therapy for bone fractures, osteopenia,
osteoporosis, or other tissue conditions, postural instability,
50

application Ser. No. 11/207,335 ?led on Aug. 18, 2005; the
entire contents of the provisional patent application are incor

The accelerometer mounted to the upper plate transmits
55

patient acceleration information during dynamic motion

60

therapy to the digital signal processor for use in determining
the acceleration of the patient either standing on the platform
or being supported by a support structure resting on the plat
form in real time. The digital signal processor transmits a
feedback signal Whose amplitude is adjusted to the oscillating

65

mined number used for automatic gain control (closed loop
control) Within a predetermined range having predetermined
upper and loWer limits. The digital signal processor adds the
predetermined number and the acceleration of the patient

structure to be supported by the oscillating platform appara
tus Which Will maximiZe the transmissibility of the mechani

cal vibration energy through the oscillating platform appara
tus-seat/ support structure-patient interface.

mounted to an upper or vibrating plate of the oscillating
platform apparatus and the other accelerometer is mounted to
a drive or vibrating lever Within the oscillating platform appa
ratus.

porated herein by reference.
It is also an aspect of the present disclosure to use mechani
cal impedance methods in designing a seat or other support

Circuitry associated With the oscillating platform appara
tus automatically determines the Weight of the body being
supported on the oscillating platform apparatus. Once the
Weight of the body is determined, at least one operating
parameter (the amplitude of a frequency of the oscillating
force and/or frequency of the oscillating force) of the oscil
lating actuator is adjusted using at least one feedback signal
(closed loop control) to provide a desired therapeutic treat

this resonance, has a large effect on the manner in Which

or other conditions, such as cystic ?brosis, Crohn’s disease
and kidney and gall bladder stones, as described in Us. patent

and kidney and gall bladder stones, having the ability to
automatically measure the Weight of the body being sup

ported by the platform. An oscillating actuator is positioned
35

about 5 HZ. The mechanical impedance of the body, including

osteopenia,

or other conditions, such as cystic ?brosis, Crohn’s disease
30

on The non-invasive dynamic therapy device causes vibration
in several axes at the head; for vertical head motion, the
transmissibility tends to be greatest in the approximate range
of 3 to 10 HZ.

fractures,

osteoporosis, or other tissue conditions, postural instability,

vibration Which is transmitted from, say, the vibration table or

oscillating platform apparatus to the head of the patient. The
transmissibility of the body is highly dependent on vibration
frequency, vibration axis and body posture. Vertical vibration

One aspect of apparatus and methods according to various
embodiments of the disclosure focuses on a platform for

body to move are transmissibility and mechanical impedance.

actuator. The feedback signal is used to maintain a predeter
SUMMARY

The embodiments described herein satisfy the aspects
described above. More particularly, apparatus and methods
according to various embodiments of the disclosure are dis

continuously or periodically during dynamic motion therapy

closed Which automatically measure the Weight of the patient

to determine the average acceleration of the patient over time.

US 8,491,509 B2
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The average acceleration is stored Within a memory of the

used to therapeutically treat damaged tissues, bone fractures,
osteopenia, osteoporosis, or other tissue conditions, postural
instability, or other conditions, such as cystic ?brosis,
Crohn’s disease and kidney and gall bladder stones;
(2) providing the ability to therapeutically treat tissues in a

processor to be used for patient monitoring and other pur
poses.
The accelerometer mounted to the drive lever transmits tilt

information to the digital signal processor and accordingly
functions as a patient sensing device (determines presence of

body to reduce or prevent osteopenia or osteoporosis;

patient), Weight monitoring sensor, transmissibility (dynamic
stiffness) coef?cient sensor, and patient compliance monitor.

(3) providing the ability to therapeutically treat damaged
tissues, bone fractures, osteopenia, osteoporosis, or other

This accelerometer transmits a ?rst angular measurement to

tissue conditions in a body at a frequency effective to

the digital signal processor after poWer-on and before the
patient stands on the upper plate (or is supported by a support
structure resting on the platform). This angular measurement
is used to determine the initial angle of the upper plate Which
is dependent on the actual horiZontality of the installation
surface upon Which the oscillating platform apparatus rests.

promote tissue or bone healing, groWth, and/or regenera

tion;
(4) providing an apparatus adapted to automatically therapeu
tically treat damaged tissues, bone fractures, osteopenia,
osteoporosis, or other tissue conditions in a body;
(5) providing the ability to turn an oscillating actuator on and

Another angular measurement is received by the digital signal

off based on the existence of a body on an oscillator plat

processor from this accelerometer after the patient stands on

form apparatus;
(6) providing the ability to continuously or periodically moni

the upper plate (or is supported by the support structure rest
ing on the platform) and before the oscillating actuator is
actuated. This angular measurement is used together With the
other angular measurement for calibrating the oscillating
platform apparatus and for calculating the Weight of the

tor a patient’s posture and accordingly in?uence the trans
20

patient’s body;
(7) providing the ability to use mechanical impedance meth

patient using conventional Weight/ angle equations. The

ods to predict the transmissibility of a seat using the
dynamic stiffness of the seat and the apparent Weight of the

Weight is preferably stored in a memory of the digital proces
sor.

25

It is contemplated that if the digital signal processor has not

patient undergoing dynamic motion therapy Without plac
ing sensors or other objects on the patient’s body; and

tive accelerometers, the digital signal processor turns off the

(9) providing the ability to custom design a support structure,
30

not standing on the oscillating platform apparatus or being
supported by the support structure, such as a seat or exercise

35

40

interface, since the posture of the patient and dynamic stiff
ness of the seat/ support structure affects the transmissibility

of the mechanical vibration energy through the patient.

If the calculated Weight during dynamic motion therapy
differs signi?cantly (i.e., more than a predetermined thresh

45

old) from the original stored Weight, the digital signal pro
cessor determines that the patient’s posture changed thereby
decreasing or increasing the transmissibility of the mechani
cal vibration energy depending on Whether the Weight

decreased (transmissibility decreased) or increased (trans
missibility increased). If the Weight decreased, it can be

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan vieW of an oscillating platform appa
ratus of a dynamic motion therapy system according to the

the mechanical vibration energy through the patient or oscil

lating platform apparatus-seat/ support structure-patient

such as a seat, exercise device, etc., having maximum
transmissibility of the mechanical vibration energy

through the oscillating platform apparatus-support struc
ture-patient interface.

equipment, resting on the oscillating platform apparatus.
During dynamic motion therapy, the digital signal proces
sor determines and monitors the Weight of the patient. The
Weight of the patient is continuously in real time or periodi
cally compared to the original stored Weight to determine the
posture of the patient and accordingly, the transmissibility of

body;
(8) providing the ability to measure the acceleration of a

received patient acceleration information or angular mea
surements after a predetermined time period from the respec
oscillating actuator. This conserves poWer When a patient is

missibility of the mechanical vibration energy through the

50

disclosure, vieWed through the top plate, and shoWing the
internal mechanism of the oscillating platform apparatus;
FIG. 2 is a side sectional vieW taken along line 2-2 in FIG.
1, and partially cut aWay to shoW details of the connection of
the oscillating actuator to the drive lever and the arrangement
of the tWo accelerometers;
FIG. 3 is an exploded perspective vieW of the oscillating
platform apparatus shoWn in FIG. 1, and partially cut aWay to

shoW the internal mechanism of the oscillating platform appa
ratus; and
FIG. 4 is schematic block diagram of the dynamic motion
therapy system in accordance With the present disclosure and

shoWing the oscillating platform apparatus shoWn by FIG. 1.

assumed that the patient has deviated from or is not compliant

With the dynamic motion therapy treatment protocol. Accord
ingly, by adjusting the posture and/or dynamic stiffness of the
seat (or other support structure) resting on the oscillating
platform apparatus to bring the calculated Weight to approxi
mate the original stored Weight, the transmissibility of the
mechanical vibration energy through the patient or oscillating

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS
55

Apparatus and methods in accordance With various
embodiments of the disclosure are for therapeutically treating

platform apparatus-seat/ support structure-patient interface
can be in?uenced, as Well as dynamic loading, for maximiZ

60

ing the treatment effects caused by dynamic motion therapy.
Objects, features and advantages of various apparatus and

accordance With various embodiments of the disclosure pro

vide a dynamic motion therapy system having an oscillating

methods according to various embodiments of the disclosure

platform apparatus that is highly stable, and relatively insen

include but not limited to:

(1) providing the ability to automatically determine the
Weight of a body and adjust the amplitude of the frequency of
the oscillating force and/ or frequency of the oscillating force

tissue damage, bone fractures, osteopenia, osteoporosis, or
other tissue conditions, postural instability, or other condi
tions, such as cystic ?brosis, Crohn’s disease and kidney and
gall bladder stones. Furthermore, apparatus and methods in

65

sitive to positioning of the patient on the platform, While

providing loW displacement, high frequency mechanical
loading of bone tissue su?icient to promote healing and/or

US 8,491,509 B2
7
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growth of tissue damage, bone tissue, or reduce, reverse, or

by the force created or exerted by the spring 122, Which can
desirably be driven at a second predetermined frequency, in

prevent osteopenia and osteoporosis, and other tissue condi
tions, postural instability, or other conditions, such as cystic
?brosis, Crohn’s disease and kidney and gall bladder stones.

some embodiments its resonance frequency and/or harmonic

or sub-harmonics of the resonance frequency. The oscillatory

FIGS. 1-4 illustrate an oscillating platform according to an
embodiment of the disclosure. FIG. 1 shoWs a top plan vieW
of the platform 100, Which is housed Within a housing 102.
The oscillating platform apparatus 100 is also referred to as an
oscillating platform, platform, vibration table or a mechanical
stress platform. The housing 102 includes an upper plate 104
(best seen in FIGS. 2 and 3), loWer plate 106, and side Walls
108. Note that the upper plate 104 is generally rectangular or

displacement is transmitted from the distributing lever sup
port platform 128 to primary distributing lever 140 and thus to
secondary distributing levers 132. One or more of the primary

square-shaped, but can otherWise be geometrically con?g

mechanical loads to the patient’s tissues, such as the bone

ured for supporting a body in an upright position on top of the
upper plate 104, or in a position otherWise relative to the

structure of the patient supported by the platform 100.
In this particular embodiment, the oscillating actuator 110

platform 100. Other con?gurations or structures can be also
used to support a body in an upright position, above, or

can be a pieZoelectric or electromagnetic transducer con?g
ured to generate a vibration. Other conventional types of
transducers may be suitable for use With the invention. For

distributing lever 140 and/or secondary distributing levers
132 distribute the motion imparted by the oscillation to the

free-?oating upper plate 104. The oscillatory displacement is
then transmitted to the patient supported by the upper plate

104, thereby imparting high frequency, loW displacement

otherWise relative to, the platform.
FIG. 1 shoWs the platform 100 through top plate 104, so
that the internal mechanism or oscillating mechanism 33 can
be illustrated. An oscillating actuator 110 mounts to loWer

20

example, if small ranges of displacements are contemplated,
e.g. approximately 0.002 inches (0.05 mm) or less, then a
pieZoelectric transducer, a motor With a cam, or a hydraulic

plate 106 by oscillator mounting plate 112 (see FIG. 2), and

driven cylinder can be employed. Alternatively, if relatively

connects to drive lever 114 of oscillating mechanism 33 by

larger ranges of displacements are contemplated, then an
electromagnetic transducer can be employed.
Suitable electromagnetic transducers, such as a cylindri

one or more connectors 116.

Oscillating actuator 110 causes drive lever 114 to rotate a 25

cally con?gured moving coil high performance linear actua

?xed distance around drive lever pivot point 118 on drive
lever mounting block 120 of oscillating mechanism 33. The
oscillating actuator 110 actuates the drive lever 114 at a ?rst

predetermined frequency. The motion of the drive lever 114
around the drive lever pivot point 1 18 is damped by a damping

30

member of oscillating mechanism 33 such as a spring 122,
best seen in FIGS. 2 and 3. The damping member or spring

or less.

Furthermore, the spring 122 can be a conventional type
spring con?gured to resonate at a predetermined frequency as

122 creates an oscillation force to counteract the Weight on

platform and the voice coil 126. The oscillation force of the
spring 122 operates at a second predetermined frequency. The

tor may be obtained from BEI Motion Systems Company,
Kimco Magnetic Division of San Marcos, Calif. Such an
electromagnetic transducer may deliver a linear force, With
out hysteresis, for coil excitation in the range of 10-100 HZ,
and short-stroke action in ranges as loW as 0.8 inches (20 mm)

35

second predetermined frequency is preferably equal to the

a function of the mass of the patient, or at the resonance

frequency. The resonance frequency of the spring can be
determined from the equation:

?rst predetermined frequency. One end of spring 122 is con

nected to spring mounting post 124, Which is supported by
mounting block 126, While the other end of spring 122 is
connected to distributing lever support platform 128. Distrib
uting lever support platform 128 is connected to drive lever

Resonance Frequency (HZ):(1/2*3.14)*[Spring Con
40

114 by connecting plate 130 (FIG. 3). Driver lever 114 sup
ports primary distributing lever 140, Which rotates about pri
mary distributing lever pivot point 142. Secondary distribut
ing levers 132 are connected to primary distributing lever 140

designed for treatment of humans, the spring 122 can be siZed
to resonate at a frequency betWeen approximately 30-36 HZ.

If the oscillating platform apparatus is to be designed for the
45

by linkages 136, Which may be simply mutually engaging
points 134 in a manner similar to that described above for the
50

by one or more springs, or by other devices or mechanisms
designed to create or otherWise dampen an oscillation force to
a desired range or frequency.
55

ing levers 132, or a combination thereof.
In operation, a patient (not shoWn) sits or stands on the

upper plate 104 (or is supported by a support structure resting
on the platform 100), Which is in turn supported by a primary
distributing lever 140, secondary distributing levers 132, or a
combination thereof. When the platform 100 of the dynamic
motion therapy system 400 is operating, oscillating actuator

compression spring With a spring constant (k) of approxi
mately 9 pounds (lbs.) per inch in the embodiment shoWn. In
other con?gurations of an oscillating platform apparatus,
oscillations of a similar range and frequency can be generated

points 146, Which can be adjustably secured to the underside
of the upper plate 104, and Which contact components of the

oscillating mechanism 33, i.e., the upper surface of primary
distributing lever 140, upper surfaces of secondary distribut

treatment of animals, the spring 122 can be siZed to resonate

at a frequency up to 120 HZ. An oscillating platform apparatus
con?gured to oscillate at approximately 30-36 HZ utiliZes a

slots. Secondary distributing levers 132 rotate about pivot

primary distributing lever 140 and are supported by supports
138 extending from loWer plate 106.
Upper plate 104 is supported by a plurality of contact

stant (k)/Mass (lbs)]l/2

For example, if the oscillating platform apparatus is to be

60

FIG. 2 is a side sectional vieW taken along line lil in FIG.
1, and partially cut aWay to shoW details of the connection of
the oscillating actuator 110 to the drive lever 114. The drive
lever 114 includes an elongate slot 148 (shoWn in FIGS. 1 and

3) for receiving connectors 116. The elongate slot 148 permits
the oscillating actuator 110 to be selectively positioned along
a portion of the length of the drive lever 114. The connectors

116 can be manually adjusted to position the oscillating
actuator 110 With respect to the drive lever 114, and then
readjusted When a desired position for the oscillating actuator

110 moves up and doWn in a reciprocal motion, causing drive
lever 114 of oscillating mechanism 33 to oscillate about its

connection betWeen the drive lever 114 and distributing lever

110 is selected along the length of the elongate slot 148. By
adjusting the position of the oscillating actuator 110, the

support platform 128 results in this oscillation being damped

vertical movement or displacement of the drive lever 114 can

pivot point 118 at a ?rst predetermined frequency. The rigid

65
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be adjusted. For example, if the oscillating actuator 110 is
positioned towards the drive lever pivot point 118, then the

installation surface upon Which the oscillating platform appa
ratus 100 rests. Another angular measurement is received by
the digital signal processor 402 from accelerometer A2 after

vertical movement or displacement of the drive lever 114 at

the patient stands on the upper plate 104 (or is supported by
the support structure resting on the platform 100) and before

the opposing end near the spring 122 Will be relatively greater
than When the oscillating actuator 110 is positioned toWards
the spring. Conversely, as the oscillating actuator 110 is posi

the oscillating actuator 110 is actuated. This angular measure
ment is used together With the other angular measurement for

tioned toWards the spring 122, the vertical movement or dis
placement of the drive lever 114 at the opposing end near the

calibrating the oscillating platform apparatus 100 and for
calculating the Weight of the patient using conventional
Weight/angle equations. The Weight is preferably stored in a

spring 122 Will be relatively less than When the oscillating
actuator 110 is positioned toWards the drive lever pivot point
118.

FIG. 3 is an exploded perspective vieW of the oscillating
platform 100 shoWn in FIG. 1, and is partially cut aWay to
shoW the internal mechanism of the platform 100. In this

memory of the digital processor 402.
It is contemplated that if the digital signal processor 402
has not received patient acceleration information or angular
measurements after a predetermined time period from the

embodiment as Well as other embodiments, the oscillating

respective accelerometers A1, A2, the digital signal processor

platform 100 is contained Within a housing 102. The housing
102 can be made from any material suf?ciently strong for the

402 turns off the oscillating actuator 110. This conserves

poWer When a patient is not standing on the oscillating plat
form apparatus 100 or being supported by the support struc

purposes described herein, e.g. any material that can bear the

Weight of a patient on the upper plate. For example, suitable
materials can be metals, e. g. steel, aluminum, iron, etc.; plas

ture, such as a seat or exercise equipment, resting on the
20

tics, e.g. polycarbonates, polyvinylchloride, acrylics, poly

sor 402 determines and monitors the Weight of the patient.

ole?ns, etc.; or composites; or combinations of any of these
materials.
Also shoWn in this embodiment is a series of holes 150

machined through the upper plate 104 of the platform 100.
The holes 150 are arranged parallel With each of the primary
distributing lever 140 and secondary distributing levers 132.
These holes 150 (also shoWn in FIG. 1) provide different
points of connection or attachment for contact points 146,
thereby varying the points at Which these contact points con
tact the distributing levers 132, 140, and thus the amount of
lever arm and mechanical advantage used in driving the upper
plate 104 to vibrate.
As shoWn in FIG. 2, an accelerometer A1 is positioned on
an underside surface of the upper plate 104 for transmitting at
least one signal relaying patient acceleration information to a
digital signal processor 402 as shoWn in FIG. 4. The accel

eration information is processed by the processor 402 for
determining the acceleration of the patient either standing on
the upper plate 104 or being supported by a support structure
resting on the platform 100 in real time. The processor 402

25
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differs signi?cantly (i.e., more than a predetermined thresh

old) from the original stored Weight, the digital signal pro
35

mechanical vibration energy depending on Whether the

Weight decreased (transmissibility decreased) or increased
(transmissibility increased). If the Weight decreased, it can be
40

assumed that the patient has deviated from or is not compliant

With the dynamic motion therapy treatment protocol. Accord

ingly, by adjusting the posture of the patient and/or dynamic
stiffness of the seat (or other support structure) resting on the
45

oscillating platform apparatus 100, the calculated Weight can
be made to approximate the original stored Weight, and thus,
the transmissibility of the mechanical vibration energy

through the patient or oscillating platform apparatus-seat/
support structure-patient interface can be in?uenced, as Well

as dynamic loading, for maximiZing the treatment effects
50

caused by dynamic motion therapy.
With reference to FIG. 4, there is shoWn a schematic block

to determine the average acceleration of the patient over time.
The average acceleration is stored Within a memory of the

processor 402 to be used for patient monitoring and other
55

such as by measuring the angular displacement of drive lever
114. Accelerometer A2 performs the functions of a patient

sensing device (determines presence of patient), Weight
monitoring sensor, transmissibility (dynamic stiffness) coef

cessor 402 determines that the patient’s posture changed

thereby decreasing or increasing the transmissibility of the

termined number used for automatic gain control (closed loop
control) Within a predetermined range having predetermined
upper and loWer limits. The digital signal processor 402 adds
the predetermined number and the acceleration of the patient

purposes. A second accelerometer A2 is mounted to the drive
lever 114 and transmits at least one signal relaying tilt infor
mation to the digital signal processor 402 as shoWn in FIG. 4,

dynamic stiffness of the seat/ support structure affects the
transmissibility of the mechanical vibration energy through

the patient.
If the calculated Weight during dynamic motion therapy

The processor 402 transmits a feedback signal to an oscil

continuously or periodically during dynamic motion therapy

The Weight of the patient is continuously measured in real
time or periodically compared to the original stored Weight to
determine the posture of the patient and accordingly, the
transmissibility of the mechanical vibration energy through

the patient or oscillating platform apparatus-seat/ support
structure-patient interface, since the posture of the patient and

can be housed Within the platform 100.

lating actuator 110. The feedback signal is preferably a sine
Wave Whose amplitude is adjusted for maintaining a prede

oscillating platform apparatus 100.
During dynamic motion therapy, the digital signal proces

60

diagram of the dynamic motion therapy system 400 in accor
dance With the disclosure. The dynamic motion therapy sys
tem 400 includes platform 100 having tWo accelerometers
A1, A2 for transmitting information to the digital signal pro
cessor 402. The digital signal processor 402 includes prima
rily tWo incoming data paths 404, 406 having identical com
ponents for processing data received from the tWo
accelerometers A1, A2 and one outgoing data path 408 for
relaying control or feedback signals to the oscillating actuator

?cient sensor, and patient compliance monitor. Accelerom

110.

eter A2 transmits a ?rst angular measurement to the digital

The digital signal processor 402 includes a memory storing
a set of programmable instructions capable of being executed

signal processor 402 after poWer-on and before the patient
stands on the upper plate 104 (or is supported by a support
structure resting on the platform 100). This angular measure
ment is used to determine the initial angle of the upper plate
104 Which is dependent on the actual horiZontality of the

by the digital signal processor 402 for operating the compo
65

nents of the tWo incoming data paths 404, 406 and one out

going data path 408 for performing the functions described
above in accordance With the disclosure, as Well as other
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functions. The set of programmable instructions can also be

matic gain control as described above, a variable amplitude

stored on a computer-readable medium, such as a CD-ROM,

signal generation module 426 for increasing or decreasing the
sinusoidal signal driving the oscillating actuator 110, a loW
pass ?lter 428 for ?ltering the control and feedback signals

diskette, and other magnetic media, and downloaded to the

digital signal processor 402.
Each incoming data path includes four major components

and a poWer ampli?er 430 for amplifying the control and

feedback signals.

for processing the incoming data from the tWo accelerometers
A1, A2. The four major components are in order from left to
right in FIG. 4 an analog-to-digital (A/D) converter 410, a
bandpass ?lter 412, a recti?er 414, a moving average ?lter

Preferably, the bandpass ?lter 412 in each incoming data
path is a 4th order elliptic bandpass ?lter Which ?nds the
“sWeet spot” for each particular patient (this causes the pro

Accordingly, as shoWn in FIG. 4, the output from Al is
?ltered by a ?rst bandpass ?lter 412, the output of Which is a
?rst signal provided to the fault tolerance decision block 418.
The output fromA2 is ?ltered by a second bandpass ?lter 412,
the output of Which is a second signal Which also provided to
the fault tolerance decision block 418. The output from the
fault tolerance decision block 418 is further processed and

cessor to shift the resonance of the dynamic therapy system

output as a control signal for controlling at least one param

400 based on the patient’s Weight by transmitting a signal to
the oscillating actuator 110 to change the frequency of the

eter of the oscillating actuator 110. The output from A2 fol
loWs a separate data path than the one in Which the A2 output

oscillating force). The digital signal processor 402 processes
the polynomial coef?cients of the 4th order elliptic bandpass
?lters by implementing “poWer of tWo” coef?cients. The

A2 is ?ltered by loW-pass ?lter 422, the output of Which is a

416, and a fault tolerance decision block 418.

processor 402 is programmed to do this instead of performing

signal is ?ltered by bandpass ?lter 412. Here, the output from
third signal, the Weight/presence signal, Which is used for
20

polynomial multiplication for each coef?cient in the polyno
mial Which Would require a signi?cantly longer processing

form.
The system 400 includes a display unit 432 for displaying
treatment-related information and other information, such as

time. The processor 402 in accordance With the present dis

closure reduces processing time by implementing the poly
nomial coef?cients using the “poWer of tWo .” For example, if

determining at least one of Whether a body is present on the

platform, and the Weight of the body supported on the plat

25

diagnostic information, to the patient, medical professional or

the coef?cient is 3.93215, the processor 402 can perform a

other individual. The treatment-related information can

quick approximation of the coef?cient by approximating the

include the original calculated Weight of the patient and the
calculated Weight of the patient during treatment, the accel
eration of the patient, automatic gain control information,

coef?cient as folloWs: 4—1/16+3/128—1/512. It is contemplated
that the same method can be used to process the coef?cients

of the other ?lters of the processor 402.

30

The output from the moving average ?lter 416 of incoming
data path 404 is provided to the fault tolerance decision block
418 for determining fault tolerance level and an adder/sub
tracter block 420 for deciding Whether to increase or decrease
the gain to maintain the average vibration intensity to a preset
value. The output of block 420 is an error signal Which deter
mines Whether to increase or decrease the vibration level of

the oscillating actuator 110.
The output from the adder/subtractor block 420 is the
acceleration of the patient and the output from A/D converter
410 of incoming data path 406 is provided to a loW-pass ?lter

35

level or degree of compliance to the treatment protocols, a

transmissibility value indicating or approximating the trans
missibility of the mechanical vibration energy, etc.
The digital signal processor 402 of the dynamic motion
therapy system 400 is designed as a real time interrupt driven
softWare system (the system 400 does not have a main loop).
A timer interrupt occurs every l/fs milliseconds. That is, for
example, if the system 400 is tuned at 34 HZ, a timer interrupt
occurs every 1/34 seconds. A different function occurs during

each timer interrupt, such as replenishing or updating the
40

display unit 432, transmitting the control or feedback signals
to the oscillating actuator 110, and generating a transmitting

422 Which outputs a Weight/presence signal. The Weight/

a sine Wave to the oscillating actuator 110 for automatic gain

presence signal is used to sense the presence of the patient and

control (the sine Wave is preferably generated and transmitted
approximately 500 times per second). It is contemplated that
higher priority interrupts are performed ?rst. If there is not

to calculate the Weight of the patient continuously or periodi

cally using conventional Weight/ angle equations during
dynamic motion therapy.

45

interrupt to be performed, the processor 402 goes into an idle
mode until there is an interrupt to perform.

By determining the Weight of the patient during treatment
and comparing the Weight to the original stored Weight as

The digital signal processor 402 generates the (sinusoidal)

described above, the processor 402 is able to determine

signal to the oscillating actuator 110 and processes the accel
eration signal received from accelerometer A1 using at least
one digital bandpass ?lter 412 With a variable sampling rate

Whether the patient is compliant With the treatment protocols
(e. g., proper stance or position) and the posture of the patient
for determining the transmissibility of the mechanical vibra
tion energy through the patient. The patient can then in?uence
the transmissibility, if necessary (i.e., if the calculated Weight
indicates poor transmissibility), by shifting or changing his

50

during calibration (tuning) of the dynamic motion therapy
system 400. In the dynamic motion therapy system 400, the
55

posture accordingly.
The acceleration value of the patient and the output from
the fault tolerance decision block 418 are inputs at separate

times (since the processor 402 of the dynamic motion therapy
system 400 is designed as a real time interrupt driven softWare

60

nication circuitry 434 for downloading/uploading data,

system as described beloW) during operation of the dynamic
therapy system 400 to the outgoing data path 408.
The outgoing data path 408 includes four major compo

including softWare updates, to the processor 402 and for
communicating With a remote processor of a central monitor

nents for processing control and feedback signals transmitted
from the processor 402 to the oscillating actuator 110. The
four major components are in order from right to left in FIG.

4 a digital gain adjustment module 424 for performing auto

sampling rate and thus the vibration frequency is betWeen 0
and 250 HZ, With the at least one digital bandpass ?lter 412
adaptively tuned to the current operating frequency. The vari
able sampling rate is possible due to the interrupt driven
softWare system of the softWare control loop as described
above.
The dynamic therapy system 400 further includes commu

ing station via at least one netWork, such as the lntemet,
65

including receiving lntemet content. The communication cir
cuitry 434 can include RS232, USB, parallel and serial ports
and associated circuitry, as Well as netWork connection soft
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a processor for processing output from the accelerometer
for using the output from the accelerometer for deter

Ware and circuitry, such as a modem, DSL connection cir

cuitry, etc. Preferably, the process of downloading/uploading
data, including software updates, is con?gured as an interrupt
for being performed during a timer interrupt by the dynamic
therapy system 400.
Patient compliant data (directed to Whether the patient is

mining the Weight of the body.
2. The apparatus of claim 1, Wherein the platform com
5

prises:
an upper plate and a loWer plate;

and Wherein the lever assembly further comprises:

compliant to at least one treatment protocol or regiment) and

otherpatient- and treatment-related data are preferably stored
in the dynamic therapy system 400 for evaluation at a later
time or for transmission via the netWork using the communi
cations circuitry 434 to the central monitoring station for

a drive lever supported from the loWer plate, Wherein the
mechanical vibration energy is imparted on the body
by oscillating the drive lever With respect to the upper

plate and loWer plate at the predetermined frequency;
and

observation. The transmission can also occur in real time

during dynamic motion therapy for enabling a medical pro

a damping member con?gured to create an oscillation

force at another predetermined frequency;

fessional or other observer to transmit data via the netWork to

the patient during the therapy session. The transmitted data

15

Wherein the distributing lever arm is con?gured to receive
the mechanical vibration energy from the damping
member and to transfer a portion of the mechanical
vibration energy to the upper plate via the pair of sub

and the transmissibility of the mechanical vibration energy
through the patient. Another transmitted message can be for
the patient to manually change one or more operating param
eters of the dynamic therapy system 400.
The data transmitted from the dynamic therapy system 400

20

3. The apparatus of claim 1, Wherein the apparatus is an

can include video and/or sensor data obtained by a video
camera and/or at least one sensor mounted to the support

25

can be displayed to the patient on the display unit 432 and/or

audibly played via a speaker.
The transmitted data can include a message for the patient

stantially parallel levers.

to change his posture for maximizing mechanical impedance

interrupt driven apparatus.
4. The apparatus of claim 1, Wherein the angular displace
ment is the angular displacement of a lever of the lever assem

bly.
lever, and a pair of substantially parallel levers supported by
the distributing lever arm arranged substantially perpendicu
lar With respect to each of the pair of substantially parallel

structure or the dynamic therapy system 400 and transmitted
via the netWork to the central monitoring station.

Using the dynamic therapy system 400 and mechanical
impedance methods as known in the art, one can predict the

transmissibility of the mechanical vibration energy through
the patient being supported by a support structure, such as a
kneeling chair-type support structure, Wheel chair, seat, exer
cise device, etc., using the dynamic stiffness of the support
structure and the apparent Weight of the body measured at

5. The apparatus of claim 1, Wherein the lever assembly
comprises a drive lever operatively coupled to a distributing

30

levers, Wherein the drive lever is actuated by the oscillator.
6. The apparatus of claim 1, Wherein the processor com

prises:
a bandpass ?lter for ?ltering output from the accelerometer
to form a ?rst signal component; and

orientation, etc. of the support structure can then be selected

a loW-pass ?lter for ?ltering output from the accelerometer
to form a second signal component, Wherein the second
signal component has a different characteristic than the

and re-designed for maximizing the transmissibility of the
mechanical vibration energy through the oscillating platform

7. The apparatus of claim 6, Wherein the apparatus further

35

appropriate vibration magnitudes. The materials, structure,

?rst signal component.

apparatus-support structure-patient interface in order to
maximize the transmissibility of the mechanical vibration
energy through the patient. The support structure can in effect
be custom designed for each patient for maximizing the trans
missibility of the mechanical vibration energy through the

40

patient.

45

It is understood that changes may be made in the particular

a second accelerometer operatively coupled to the platform
for measuring acceleration of the body;
Wherein the processor processes output from the second
accelerometer and outputs a control signal for control
ling the oscillator for adjusting at least one parameter of
the oscillation force.
8. The apparatus of claim 7, Wherein the processor further
comprises a ?rst and second bandpass ?lter for ?ltering out

embodiments disclosed herein Which are Within the scope and

spirit of the disclosure as outlined by the appended claims.
Having thus described the disclosed embodiments With the

details and particularity required by the patent laWs, What is

comprises:

put from the ?rst and second accelerometers, respectively,
50

Wherein the ?rst and second bandpass ?lters are each pro

claimed and desired protected by Letters Patent is set forth in

grammed to process polynomial coef?cients by approximat

the appended claims.

ing the polynomial coef?cients by poWer of tWo coef?cients.

What is claimed is:
1. An apparatus for therapeutically treating a tissue in a

body, the apparatus comprising:

9. The apparatus of claim 7, Wherein the processor further

comprises:
55

a platform con?gured to support the body;
a lever assembly operatively coupled to the platform;
an oscillator operatively coupled to the platform, the oscil
lator further applying an oscillating force to the lever

assembly thus causing the platform to oscillate for

60

imparting varying mechanical vibration energy on the

indicative of the Weight of the body supported on the

platform; and

generating the control signal.
10. The apparatus of claim 1, Wherein the processor com

prises:

body for therapeutically treating a tissue in the body;
an accelerometer operatively coupled to the platform for
measuring an angular displacement indicative of tilt of

the platform and transmitting a corresponding signal

a third ?lter for ?ltering output from the second acceler
ometer; and
a fault tolerance decision block receiving output from the
third ?lter and the ?rst signal component, Wherein out
put from the fault tolerance decision block is used for

a loW-pass ?lter for ?ltering output from the accelerometer

and outputting a corresponding Weight/presence signal
65

Which is used for determining at least one of Whether a

body is present on the platform, and the Weight of the
body supported on the platform.
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11. The apparatus of claim 10, wherein the oscillator is
con?gured such that the oscillating force is set to Zero When
the Weight presence signal indicates that the body is not
present on the platform.
12. The apparatus of claim 10, Wherein the oscillator is
further con?gured such that the oscillating force is set to a
desired level When the Weight presence signal indicates that

19. The system of claim 18, Wherein the processor com

prises a loW-pass ?lter for ?ltering the output of the second
aceelerometer and determines the Weight of the body based
on the signal output by the loW-pass ?lter, and further deter
mines transmissibility of the mechanical vibration energy by
comparing the determined Weight to a stored Weight corre

sponding to the body.

the Weight of the body being supported on the platform

20. The system of claim 18, Wherein the processor deter
mines the Weight of the body based on the signal output by the

changes from Zero to a magnitude Which is greater than Zero.

13. The apparatus of claim 10, Wherein the output from the
loW-pass ?lter is further used for determining at least one of
Whether a posture of the body supported on the platform is
compliant With a predetermined treatment plan, and an indi

second accelerometer, and further determines a posture of the

cation of transmissibility of the vibration energy through the

body by comparing the determined Weight to a stored Weight
corresponding to the body.
21. The system of claim 14, further comprising communi
cation circuitry for receiving data from and transmitting data

body.

to a remote processor via at least one netWork.

14. A dynamic motion therapy system comprising:
an oscillating platform comprising:
a ?rst plate con?gured to support a body thereon;
a second plate positioned beneath the ?rst plate;
an oscillating actuator operatively coupled to the second

22. The system of claim 21, Wherein the data transmitted to
the remote processor includes patient compliant data related
to the signal output by the second accelerometer indicative of
20

plate; and
an oscillating mechanism in operative communication
With the oscillating actuator and the ?rst plate,
Wherein the oscillating mechanism applies an oscil
lating force to the oscillating actuator for causing the
platform to move in an oscillating fashion for impart

the remote processor includes a message to a patient With

respect to a posture of the patient.
24. The system of claim 21, Wherein the data received from
the remote processor includes a message to a patient With
25

respect to changing at least one operating parameter of the

system.
25. A method for therapeutically treating a tissue in a body

ing a varying mechanical vibration energy on the

body for therapeutically treating a tissue in the body;
a ?rst accelerometer operatively coupled to the ?rst plate
and con?gured to sense movement of the ?rst plate
indicative of acceleration of the body supported on the

Whether a patient is compliant to a treatment protocol.
23. The system of claim 21, Wherein the data received from

having a Weight, the method comprising the steps of:
supporting the body on a platform;
30

oscillating the platform to impart varying mechanical
vibration energy at a predetermined frequency on the

platform;

body;
measuring an angular displacement associated With a tilt of

a second accelerometer operatively coupled to the oscillat

ing mechanism for measuring an angular displacement
indicative of tilt of the platform and transmitting a cor

the platform and indicative of the Weight of the body
supported on the platform using a ?rst accelerometer

35

responding signal indicative of a Weight of the body
being supported on the platform; and

operatively coupled to the platform; and
determining the Weight of the body, Wherein the Weight of

a processor for receiving signals from the ?rst and second

the body is determined automatically by a processor

accelerometers, processing the signal transmitted by the
second accelerometer for determining a Weight of the

receiving at least one signal from the ?rst accelerometer.
40

body being supported on the platform, and generating

mechanical vibration energy to Zero When the processor

determines that the Weight on the platform is equal to Zero.

and transmitting at least one control signal to the oscil
lating actuator based on the received signals.
15. The system of claim 14, Wherein the at least one control

signal adjusts an operating parameter of the oscillating plat

27. The method of claim 25, further comprising setting the
mechanical vibration energy at a desired level When the pro
45

form.
16. The system of claim 14, Wherein the processor includes

?rst and second bandpass ?lters for ?ltering output from the
?rst and second accelerometers, respectively, each of the ?rst
and second bandpass ?lters programmed to process polyno

28. The method of claim 25, Wherein the predetermined
frequency is betWeen 30 and 36 HZ, and the body is a human
50

30. The method of claim 25, further comprising the steps

nism comprises:

of:
55

and

second plates the predetermined frequency;
60

a distributing lever arm con?gured to receive the mechani
cal vibration energy from the damping member and to
transfer a portion of the mechanical vibration energy to

ment is the angular displacement of a drive lever of the oscil

lating mechanism.

loW-pass ?ltering the output from the ?rst accelerometer;
generating and transmitting a ?rst signal representative of
the Weight of the body.
31. The method of claim 30, further comprising the steps

a damping member con?gured to create an oscillation

the ?rst plate.
18. The system of claim 14, Wherein the angular displace

body.
29. The method of claim 25, Wherein the ?rst accelerom
eter is positioned on a drive lever of the platform.

cients by poWer of tWo coe?icients.
17. The system of claim 14, Wherein the oscillating mecha

force at another predetermined frequency; and

cessor determines that the Weight being supported on the
platform changes from Zero to a value Which is greater than
Zero.

mial coef?cients by approximating the polynomial coeffi

a drive lever supported from the second plate, Wherein the
mechanical vibration energy is imparted on the body by
oscillating the drive lever With respect to the ?rst and

26. The method of claim 25, further comprising setting the

of:
measuring by a second accelerometer acceleration at the

platform;
?ltering output from the second accelerometer and gener
65

ating and transmitting a second signal representative of
the acceleration of the body supported on the platform;
?ltering output from the ?rst accelerometer and generating
and transmitting a third signal;
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35. A method for therapeutically treating damaged tissues,

generating a feedback signal by the processor for adjusting

bone fractures, osteopenia, osteoporosis, postural instability,

the frequency of the oscillating force based on the sec

ond and third signals.
32. The method of claim 31, Wherein the ?ltering resulting
in the second and third signals is bandpass ?ltering performed

5

and organs in a body having a Weight, the method comprising
the steps of:
supporting the body on a platform;

by processing polynomial coef?cients by approximating the

oscillating the platform to impart varying mechanical

polynomial coef?cients by poWer of tWo coe?icients.
33. The method of claim 25, further comprising the step of
comparing the determined Weight of the body to a stored

vibration energy at a predetermined frequency on the

body for therapeutically treating a tissue of the body;
measuring an angular displacement associated With a tilt of

the platform and indicative of the Weight of the body

Weight of the body for determining the transmissibility of
mechanical vibration energy generated by the platform

supported on the platform using an accelerometer opera

tively coupled to the platform; and
determining the Weight of the body, Wherein the Weight of

through the body.
34. The method of claim 25, further comprising the step of
determining based on the measured angular displacement at
least one of Whether a body is supported on the platform,
Whether a posture of the body supported on the platform is
compliant With a predetermined treatment plan, and an indi

cation of transmissibility of the vibration energy through the

body.
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the body is determined automatically by a processor
receiving at least one signal from the accelerometer.
36. The method according to claim 35, Wherein the deter

mining comprises loW-pass ?ltering the output from the
accelerometer.

