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(57) ABSTRACT

This invention is 2 method for producing transient fluc-
tuations in the inertial masses of material objects em-
ploying an effect that is a consequence of relativistic
theories of gravitation. An extension of this method
wherein pulsed thrust is applied sychronously with the
mass fluctuations produced by the method to an object
makes it possible to cause stationary changes in the
object’s apparent mass and weight and also to facilitate
the transport of massive objects.

[56]

10 Claims, 1 Drawing Sheet




U.S. Pa'tent Jan, 25, 1994 5,280,864

FIG. 1

FIG. 2




3,280,864

3

and ¥ are mounted and the spring represents a weighing

mechanism by means of which one can ascertain
changes in the apparent mass and weight of the my, F,
m3 system. -
FI1G. 2: is a schematic diagram of the electrical cir-
cuitry associated with the apparent mass and weight
shift device shown schematically in FIG. 1. A sinusoi-

dal signal generator SG with adjustable frequency and

amplitude is the common signal source for two circuits,
one of which consists of a power amplifier A1 (available
output power = 100 watts) connected 10 a resonant L.C
circuit where the capacitance C1 is the array of capaci-
tors in which a periodic mass fluctuation is generated,
the other of which consists of an adjustable phase shifter

and frequency doubler that condition the signal pro-

duced by SG before it is amplified by A2 to drive the
piezoelectric crystals in ¥ with capacitance C2.

FIG. 3: 15 a schematic diagram of the chief compo-
nents in a vehicle required to effect the transient (peri-
odic) mass reduction that proceeds from rapidly vary-
ing energy densities. In FIG. 3 an electric energy source
ES powers a mgh-frequency electric alternator EA to
excite a circuit resonant at the frequency of excitation
and composed of an inductor-L. and a capacitor C.
Thrust 1s supplied by a suitable source PT pulsed in
phase with the reduced mass state in the LC circuit.

TWO EXAMPLES OF THE METHOD

In principie there are many ways in which one may
produce large, rapidly varying energy densities where
the mnertial reaction mass fluctuation effect upon which
this method is based is generated. Of all of the possible
means available the specific method with the most ad-

vantages from the point of view of ease of generation

and control is the application of rapidly varying electro-
magnetic fields, in circuits of straight-forward design, to
the material core elements of the capacitative and/or
inductive components. Both of the examples of the
method described here employ alternating electromag-
netic fields to produce useful effects.

|

The first example of a useful application of the
method is a device whose apparent mass and weight can
be adjusted simply by controling the currents in two
circuits. A device of this sort, which can be made quite

compact, might find useful application, for example, as

a component in the rotor of a high speed centrifuge
where it would enable one to adjust the balance of the
rotor whtle the rotor is spinning. Such a device is shown
schematically im FIG. 1. The component labeled m; is
one or more high voltage capacitor(s) that can be
driven at frequencies up to several tens of kilohertz
without appreciable losses. (Such capacitors are avail-
able from KD Components of Carson City, Nev.) The
component labeled F is a force generator, for example,
a piezoelectric ultrasonic force generator. (These are
available from EDO Corporation, Electro-Ceramic
Devices Division of Salt Lake City, Utah.) my here 1s
the mass of the suspended part of a weighing mecha-
nism represented schematically by the spring in FIG. 1.
(In the case of a centrifuge m; would be the mass of the
rotor.)

~ The electrical circuitry associated with the mechani-
cal components shown in FIG. 1 is displayed schemati-
cally in FIG. 2. A signal generator (SG) produces a sine
wave current with a frequency on the order of 10 kilo-
heriz that drives two circuits. The first circuit is simply
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a power amplifier (A1) that is equiped with a volume
control. The amplifier (Al) is connected to an LC cir-
cuit where the capacitance (C1) is the element in which
the mass fluctuation is produced by the alternating ap-
plied voltage. The inductor (L) is chosen so that the
circuit is resonant at the operating frequency. The cir-
cuit 1s constructed in such a way as to maximize its “Q"

“so that a relatively low voltage output audio amplifier

can be used.

The second circuit is comprised of a phase shifter, a
frequency doubler, a power amplifier with volume con-
trol, and the sonic/ultrasonic force (thrust) generator.

~The phase shifter makes it possible to adjust the relative

phase of the signals in the two circuits. The frequency
doubler (which can be a full-wave bridge with a low
pass filter that rejects all but the lowest harmonic) is

- required because the mass fluctuation in m; occurs at
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the power frequency at the capacitor(s) (C1) which is
twice the applied voltage frequency. The oscillation
frequency of piezoelectric force generators is the same
as the applied voltage frequency, so to operate synchro-
nously with the mass fluctuation in C1 the force trans-

“ducer must operate at twice the frequency of the signal

apphied to C1. . | -

To estimate the range of apparent mass and weight
shift that can be achieved in such a device, on calculates
as follows. The mass density fluctuation in C1X is given
by Equation (4) above:

5p(t) ={(B/4mGpDE/ a2, 4)
op(t) integrated over the capacitor(s) is a transient mass
fluctuation 8m(t) and 22E/2t2is the time rate of change
of the power applied to the capacitors, that i1s aP/at.
One takes P=Pysin(201t), where (1 is the angular fre-
quency of the applied voltage, then Eq. (4) becomes

Sm(t) =(BQP,/2mgp e )cos(2610), (6)

“a
or, defining

Smo=(BONP,/ 21 Gpcd), (7

then

om (1) =86mcos(2127). {8)
In the absence of voltages applied to the force generator
and C1, the weight of the system is (m1 +mo)g, where g
is the local acceleration of gravity. Applying a high
frequency voltage to m; alone changes nothing since
the mass fluctuation time averages to zero.

Take i(t)=1,- 6k(t) as the thickness of the crystal that
is the force generator. If 8I(t)==>81,sin(2(1t), then the

-relative acceleration of the faces of the crystal will be

d2i()/dr = _ 40257,5in(2021). )
If my>>mjthento sufficient appmxi_matidn m| will be
accelerated by this amount and mj will feel a reaction
force F=md%i(t)/dt? in addition to the weight of mp. If

- m; is constant, FF time averages to zero. But if

65

m1=mg+0mycos(2Q0r+d), {10)

where ¢ 1s the relative phase of 6m and 6], then

F= — 40281 ,sin(2€10)[my+ Smocos(202 + $)). 48!
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When F is time averaged the term in m, vanishes and

< Fo = — 401261 5msin(2820)cos(202 + ). (12)

A little algebra yields

< F> = = 201281 ,8msin(401 + )+ 20281 ,6m sind. (13)
The first term on the RHS time averages to zero and
one is left with

< F> =2028}5msiné, (14
which is only zero if $=0°. Since <F> acts on m; in
addition to m;g, the apparent mass and weight of the
system must include <F>>. And, in the cgs system of
units, if <F> is divided by g the resulting value will be
the apparent weight shift in grams.

To estimate the apparent weight shift expected we
take Q=~6.3x10* (10 KHz). If P,=10° erg/s (100
watts), 8= 5 and p,3 ~g/cm? we then find that dm,=~a
few tenths of a gram. And for this to appear as an effect
on the order of a gram (20Q21,/g =~ 10, so 8l,=10—%cm.
This estimate of the effect, of course, is an idealization.
For example, the mass fluctuations that take place in the
force transducer and other parts of a real device that
bear a constant phase relationship to &l{t) have been
ignored. Those fluctuations will interfere with the fluc-
tuations driven separately in mj as the phase 1s changed.
Also, at ultrasonic frequencies the wavelength of the
sound waves in a device of this sort will be comparable
to the dimensions of its components, so it will have to be
designed bearing this in mind. But even when the effi-
ciency of a real device is only 10%, or even only 1% of
the ideal effect calculated here, useful apparent mass
and weight shifts can be achieved when sufficient
power is applied. And the mass and weight shift can be
controlled easily in any one of three ways: First, the
relative phase of the force generator and C1 oscillations
can be adjusted. Second, the amplitude of the force
generator oscillations can be adjusted with the volume
control on A2. And third, 6§m, can be adjusted with the
volume control on Al. One should be cautioned mn
building a device of this sort that the constituent parts
must thoroughly adhere to each other. Imperfect adhe-
sion, especially in the force generator, will render a
device inoperable as far as apparent weight shifts are

concerned.

I

The second example application of the method of
- transient mass shifts extends the first example to the
facilitation of the transport of massive objects. As in the
first example, the transient mass fluctuation effect is
generated in a resonant LC circuit. To maximize the
mass fluctuation effect, the circuit should be designed to
operate at radio or microwave frequencies. And, agam
as in the first example, a synchronous pulsed thrust is
used in conjunction with the mass fluctuation, in partic-
ular, in conjunction with the reduced mass part of each
cycle. Since the thrust acts during the mass-reduced
part of each cycle, less thrust than would otherwise be
required is needed and the transport of the object 18
facillitated. The second illustrative example is shown
schematically in FIG. 3.

In FIG. 3 an electric energy source (ES) powers a
high-frequency electric alternator (EA) to excite a cir-
cuit resonant at the frequency of excitation and com-
posed of an inductor (L) and a capacitor (C). The ca-
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pacitor has a solid dielectric having a high dielectric
constant, such as rutile (barium titanate) which, if de-
sign considerations permit, may be a structural compo-
nent of the vehicle and, if necessary, quite massive. But
any suitable dielectric substance, solid, liquid, or gase-
ous, that is convenient may be used. Moreover, in an
actual vehicle it may prove desirable to use several of
the LC circuits depicted in may be used. Moreover, in
an actual vehicle it may prove desirable to use several of
the LC circuits depicted in FIG. 3 instead of one and
dispbse them in various locations in the vehicle. The
principle and method of this invention are unaffected by
such variations. The vehicle is eqmped with a pulsating
thrust device (PT) that operates in synchronism with
the alternator (EA). The phase of the pulsating thrust
should be synchronized so that as far as possible the
thrust in the desired direction coincides with the peri-
odic mass-reduction effect. As in the first example, the
frequency of the pulsed thrust should be twice the elec-
trical frequency of resonance in the LC circuit(s) since
that is the frequency of the power fluctuation m the LC
circuit(s).

Since high efficiencies in the LC circuit(s) for large

scale practical purposes (mass reductions on the order

of many kilograms and more) can only be attained at
radio (or higher) frequencies and the thrust must be
pulsed at twice the resonant frequency, pulsed, directed
microwave radiation is suggested as a likely source of
thrust. The momentum carried by even a quite powerful
beam of microwave radiation is, of course, quite small.
For that reason, for pulsed microwave radiation to be a
suitable source of thrust, the negative mass fluctuation
in the LC circuit must be sufficiently large to render the
total mass of the vehicle and its contents almost exactly
Zero.

To. minimize strong electromagnetic fields in the
environment surrounding the mass reduction compo-
nents to minimize losses in the L.C circuit a toroidal
configuration for the inductive element(s) may be used.
The use of field localizing inductive elements, however,
requires that core materials be chosen with care. If core
materials are used in the L. and C components for which
the mass reduction effect has the same phase with re-
spect to the applied power, the mass reduction effects in
the L and C components will be 180 degrees out of
phase; as the mass is reduced in the L. component it is
enhanced in the C component. Since the total energy
coursing back and forth between the L and C compo-
nents is fixed, if 8 is the same for the materials in the
inductors and capacitors the effects in the two types of
components will cancel. This problem can always be
dealt with by not using field localizing inductors so that
the material in which the effect is produced by the
magnetic field (air or vacuum external to the vehicle) is

“ mechanically decoupled from the vehicle.

A preferable solution is to use capacitor or mductor
core elements that have a non-linear mechanical re-
sponse. Since the effect is an inertial reaction effect, and
hysteresis in ferroelectric {or ferromagnetic) substances
causes the mechanical response to lag the applied field,
This phase shift in either the L or C component(s}—but
not both—lead to a residual net mass fluctuation. Thus
one will want to optimize the core materials used in the
L and C component(s). But one can always use air core
inductors and rutile dielectric capacitors to achieve the
desired performance if better materials cannot be found.
The viability of the method here disclosed as it is ap-




nanoseconds each cycle)

pation of waste heat must be made.

constraint, in the case of this example, restricts one to

that occurs in matter where the second time-derivative
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plied in this particular practical application does not
depend on finding better (more efficient) materials.
When the mass reduction apparatus works well and
very large transient mass reductions are attained, the
power required for the thrust device(s) will be quite 3
modest. One should note, however, that the energy

employed in the thrust device(s) is non-recoverable.

As regards the mass reduction device, the mass re-
duction attainable can be estimated employing Equation

(7) above in the first example, namely, - 10

Smy= Bnp,,.fzwc:p.,cl. (N
Using known values for G and ¢, and since Bf'.’Zpazl
one finds that 8/27Gpac?=5.3x 10—15 (cgs).

15
Taking reasonable values for {} and P, we can ascer-

tain whether practical mass fluctuations can be
achieved, For P,~

1< 1013 erg/sec. [one megawatt] and
with 6.3 X 10% {100 megahertz] one gets (for several

Smp= £3.3% 107 gm.

Note that the megawatt of power is only required for a
time sufficient to drive the LC circuit(s) into resonance.
Continuous power requirements for the LC circuit(s)
after activation will depend on losses in the circuit(s).

23

These may be minimized by the use of low loss cores for

the L and C elements and superconducting wiring.
Since the losses will not be zero, provision for the disi-

For this example with a mass reduction for several
nanoseconds in each cycle of the 200 megahertz fre-

quency at which time the mass fluctuates, the above

mentioned thrust source for moving the vehicle must
emit microwave pulses of sufficiently high frequency
that at least several waves are emitted in a pulse with a

35

duration of a nanosecond. This insures that a reasonable
amount of energy-momentum is emitted from the thrust

device during the mass reduced state in each cycle. This -

the use of microwaves of a frequency of about 10 giga-

hertz or higher.

I claim:

1. A method, based upon a transient mass fluctuation .

of the local energy density is non-vanishing, expected in -

all locally Lorentz-invariant theories of gravitation, to

produce periodic fluctuations in the inertial mass of a

passive object, said method comprising the steps of’

disposing electromagnetic machinery capable of gen-
erating, at a minimum power of 50 watts, rapidly
varying voltages varying periodically at an ampli-
tude which exceeds 100 volts;

connecting said electromagnetic machinery to ‘an
electrical circuit including capacitative elements
having voltage-sensitive dielectric material, said
circuit being designed to be at least approximately
resonant at a predetermined operating frequency of’
said electromagnetic machinery, and -

thereby causing fluctuating energy densities in said 60
dielectric matenial of said capacitative elements
such that the second time-derivative of the energy
densities is periodically non-zero, thus inducing
periodic mass fluctuations in said capacitative ele-
mernts.

2. The method of claim 1 wherein the electric circuit

55
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to which said electromagnetic machinery is connected

also has inductive elements having flux-sensitive core
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material, and wherein fluctuating energy densities are
also caused 1n said core material such that the second
time derivative of the energy is periodically non-zero,
thus inducing additional periodic mass fluctuation
which occur in said inductive elements.

3. A method, based upon a transient mass fluctuation
that occurs in matter where the second time-derivative
of the local energy density is non-vanishing, expected in
all Jocally Lorentz-invariant theories of gravitation, to
produce transtent or periodic fluctuations in the inertial
mass of a massive object, said method comprising the
steps of: |

disposing .clectramag_netic machinery capable of gen-

erating, at a minimum power of 50 ‘watts, rapidly
varying electric current varying periodically at an
amplitude which exceeds one ampere;

connecting said electromagnetic machinery to an

electrical circuit including inductive elements hav-
ing flux-sensitive core material, said circuit being
designed to be at least approximately resonant at a
predetermined operating freguency of the machin-
ery, and

thereby causing fluctuating energy densities in the

flux sensitive core material of said inductive ele-
ments such that the second time-derivative of the
energy densities is periodically non-zero, thus in-
ducing penadlc mass fluctuations in said mductwe
elements.

4. The method of claim 3 wherein the electric circuit
to which said electromagnetic machinery is connected
also has capacitive element having voltage-sensitive
dielectric material, and wherein fluctuating energy den-
sities are also caused in said dielectrical material such
that the second time derivatives of the energy is periodi-
cally non-zero thus inducing additional periodic mass
fluctuations which occur in said capacitive elements.

5. A method, based upon a transient mass fluctuation
that occurs in matter where and when the second time-
derivative of the local energy density is periodically
non-vanishing, of producing a stationary change in the
apparent mass or weight of a massive object, said
method compressing the steps of:

disposing electromagnetic machinery capable of gen-

crating, at a power of at least 50 watts, rapidly
varying voltages varying periodically at an ampli-
tude which exceeds 100 volts;

connecting said electromagnetic machinery to an

electrical circuit including capacitative elements
having voltage-sensitive dielectric material, said
circuit being designed to be at Jeast approximately
resonant at a predetermined operating frequency of
said electromagnetic machinery,

mounting said capacitive elements on a force trans-

ducer which is in turn mounted on or in said object
whose total apparent mass or weight is to be alter-
able, thereby making said capacitive elements and
said force transducer parts of said abject;

making provision for the adjustment of the relative

phase of mass fluctuation in the capacitative ele-
ments and oscillatory acceleration producible by
the force transducer, so that the resulting station-
ary force on the object of which the capacitative
‘elements and force transducer are a part can be
changed by adjusting said relative phase;

causing, by activating said electromagnetic machin-

ery, fluctnating energy densities in said dielectric
material of said capacitative elements such that the
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second time-derivative of the energv densities i1s
periodically non-zero, thus inducing an oscillating
mass fluctuation 1n said capacitative elements, and

causing said force transducer to produce an oscilla-
tory acceleration of said capacitative elements at
the same frequency as the induced oscillating mass
fluctuation.

6. A method, based upon a transient mass fluctuation
that occurs in matter where and when the second time-
derivative of the local energy density i1s periodically
non-vanishing, of facilitating the transport of a massive
object, said method comprising the steps of:

disposing electromagnetic machinery capable of gen-

erating, at a power of at least 50 watts, rapidly
varying currents varying periodically at an amph-
tude which exceeds one ampere;

connecting said electromagnetic machinery to an

electrical circuit tncluding inductive elements hav-
ing flux-sensitive dielectric material, said circuit
being designed to be at least approximately reso-
nant at a predetermined operating frequency of
said electromagnetic machinery, |

mounting said inductive elements in or on a vehicle

whose transport s to be faciiitated;

equipping said vehicle with a directable thrust device

aligned to act through the center of mass of the
vehicle that can be pulsed at the frequency of said
oscillating mass fluctuations;
making provision for the adjustment of the relative
phases of said oscillating mass fluctuation in said
inductive elements and of the pulsed thrust so that
the thrust can be made to act during a part of every
mass fluctuation cycle where the total mass of the
vehicle i1s minimized, resulting in the displacement
of the vehicle in a desired direction:
causing, by activating said electromagnetic machin-
ery, fluctuating energy densities in said core mate-
rial of said mductive elements such that the second
time-derivative of the energy densities is periodi-
cally non-zero, thus inducing an oscillating mass
fluctuation large enough to become negative for
part of each cycle in the capacitative elements, and

causing said force transducer to produce an oscilla-
tory acceleration of said inductive elements at the
same frequency as the induced osciliating mass
fluctuation.

7. A method, based upon a transient mass fluctuation
that occurs in matter where and when the second ttme-

derivative of the local energy density is periodically

non-vanishing, of producing a stationary change in the
apparent mass or weight of a massive object, said
method compressing the steps of:
disposing electromagnetic machinery capable of gen-
erating, at a power of at least 50 watts, rapidly
varying voltages varying periodically at an ampli-
tude which exceeds 100 volts;
connecting said electromagnetic machinery to an
electrical circuit including capacitative elements
having voltage-sensitive dielectric material, said
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circuit being designed to be at least approximately

resonant at a predetermined operating frequency of
said electromagnetic machinery,

mounting said capacitive elements on a force trans-
ducer which is in turn mounted on or in said object
whose total apparent mass or weight is to be alter-
able, thereby making said capacitive elements and
said force transducer parts of said object;
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making provision for the adjustment of the relative
phase of mass fluctnation in the capacitative ele-
ments and oscillatory acceleration producible by
the force transducer so that the resulting stationary
force on the object, of which the capacitative ele-
ments - and force transducer are a part, can be
changed by adjusting said relative phase;
causing, by activating said electromagnetic machin-
ery, fluctuating energy densities in said dielectric
material of said capacitative elements such that the
second time-derivative of the energy densities is
periodically non-zero, thus inducing an oscillating
mass fluctuation in said capacitative elements, and

causing said force transducer to produce an oscilla-
tory acceleration of said capacitative elements at
the same frequency as the induced oscillating mass
fluctuation.

8. The method of claim 7, wherein the application of
said thrust pulses is performed by emitting, in line with
the center of mass of said vehicle, pulses of electromag-
netic radiation, each of said pulses containing a multi-
plicity of cycles of radiation of a predetermined fre-
quency which 1s at least several times as great as the
frequency of the mass fluctuation cycle,

9. A method, based upon a transient mass fluctuation
that occurs in matter where and when the second time-
derivative of the local energy density is periodically
non-vanishing, of facilitating the transport of a massive
object, sald method comprising the steps of:

disposing electromagnetic machinery capable of gen-

erating, at a power of at least 50 watts, rapidly
varying currents varying periodically at an ampli-
tude which exceeds one ampere;
connecting said electromagnetic machinery to an
electrical circuit including inductive elements hav-
ing flux-sensitive core material, said circuit being
designed to be at least approximately resonant at a
predetermined operating frequency of said electro-
magnetic machinery;
mounting said inductive elements on a force trans-
ducer which is in turn mounted on or in said object
whose total apparent mass or weight s to be alter-
able thereby making said inductive elements and
said force transducer parts of said object;
making provision for the adjustment of the relative
phase of mass fluctuation in the inductive elements
and oscillatory acceleration producible by the
force transducer so that the resulting stationary
force on the object, of which the inductive ele-
ments and force transducer are a part, can be
changed if desired by adjusting said relative phase;

causing, by activating said electromagnetic machin-
ery, fluctuating energy densities mn said core mate-
rial of said inductive elements such that the second
time-derivative of the energy densities is periodi-
cally non-zero, thus inducing an oscillating mass
fluctuation in said inductive elements, and

causing said force transducer to produce an oscilla-
tory acceleration of said inductive elements at the
same frequency as the induced oscillating mass
fluctuation.

'10. The method of ciaim 9, wherein the application of
said thrust pulses is performed by emitting, in line with
the center of mass of said vehicle, pulses of electromag-
netic radiation, each of said pulses containing a multi-
plicity of cycles of radiation of a predetermined fre-
quency which is at least several times as great as the

frequency of the mass fluctuation cycle.
- * ¥ %x * =%




