Piezo-Capacitor Thruster With Phasing Velocity And Direction Control

Consider a capacitor with stacked paralel plates separated by a dielectric. Applying an AC voltage, the
dielectric energy will fluctuate as the capacitor is charged and discharged. In order to maintain
Conservation Of Energy, the dielectric rest mass must fluctuate dightly (see Ref1) described by:
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¢ = scalar potential in volts,

f = applied capacitor voltage frequency in Hz,

P = applied capacitor power in watts,

d = capacitor plate separation in meters,

G = gravitational acceleration in meters/second”2,
V = applied capacitor rms voltage in volts,

¢ = speed of light in meters/second.

To satisfy Mach’s principle, the scalar potential @ (in volts) is equal to the speed of light squared so:
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where dmp isin kilograms.

Power isV/2/Z so expressing power as voltage and capacitive reactance gives:
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C = parallel plate capacitance in Farads,
-j = phase operator for capacitive reactance.

Now,

€0 = permittivity of free space (8.85E-12 Farads/meter),
€, = permittivity of the dielectric,
A = capacitor plate areain meters2.
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Note the independence to plate separation d.

If the capacitor is placed onto a piezo-element with vibration physical displacement I(t) and phase such that
the capacitor moves up as the diel ectric mass increases and moves down as the dielectric mass decreases, a
negative (upward) force results:



F = oy, (t)a, (t) = —4w?l (), (t) Sin(2at) cos(2at + 6)

ay(t) = piezo-element physical displacement acceleration,

W = 2*pi*f,

[(t) = piezo-element physical displacement length,

t=time,

0 = phase angle between capacitor and piezo-element voltage.

Applying the trigonometry identify:
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The sin(u+v) term averages to zero over time so we ignore its contribution. Evaluating the sin(u-v) term,
we get:

F = —2a?(t)dm, () Sin(8) =

_ 4
1677 f (I;(t)v,soer Adn ©)

So plus and minus quadrature (90°) phasing the piezo-element and capacitor yields maximum up and down
thrust. Phasing (0° to £90°) provides both velocity and direction control.

Example:

Let

f = BKHz (audible piezo transducer),

[(2m) = 2.54E-3 meters (0.1 mils maximum displacement),

V =50V rms,

er = 4.6 (FR4 PC board material),

A = 5.07E-4 meters™2 (1 inch diameter piezo-element with two plate single dielectric layer capacitor),
G = 9.75 meters/second”2,

0 = 90° (quadrature phasing the piezo-element and capacitor).

F=-83.3N.

Thisisasubstantial force from a oneinch diameter piezo-element and capacitor!

Reference:

http://chaos.full erton.edu/~ji mw/general/massfl uc/index.htm|



http://chaos.fullerton.edu/~jimw/general/massfluc/index.htm
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