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[57] ABSTRACT

Mach’s principle and local Lorentz-invariance together
yield the prediction of transient rest mass fluctuations in
accelerated objects. These restmass fluctuations, in both
principle and practice, can be quite large and, in principle at
least, negative. They suggest that exotic space time transport
devices may be feasible, the least exotic being “impulse
engines”, devices that can produce accelerations without
ejecting any material exhaust. Such “impulse engines” rely
on inducing transient mass fluctuations in conventional
electrical circuit components and combining them with a
mechanically coupled pulsed thrust to produce propulsive
forces without the ejection of any propellant. The invention
comprises a method of producing propellant-less thrust by
using force transducers (piezoelectric devices or their mag-
netic equivalents) attached to resonant mechanical struc-
tures. The force transducers are driven by two phase-locked
voltage waveforms so that the transient mass fluctuation and
mechanical excursion needed to produce a stationary thrust
are both produced in the transducer itself.

20 Claims, 19 Drawing Sheets

CASE A

CASE B

= Mass

Net motion .




U.S. Patent

6,098,924

Aug. 8, 2000 Sheet 1 of 19
/ E
CA
PZT




U.S. Patent Aug. 8, 2000 Sheet 2 of 19 6,098,924

lun

il

|

»
LUNRI I T BRI ata TR iR iaTAY) |
n
B ¥
H\ ;:-
ug:.l

1
1
auvphonnplnagubpeno g ol g ing

TUHHI]FHHH”[WHIIH] LRLRIRL RIS
=
-

DECIGRAMS
I

o
-
(=
N
o

SECONDS

FIG. 2



U.S. Patent Aug. 8, 2000 Sheet 3 of 19 6,098,924

CASE A

Transducer expands

RidH -
ol
s A
ity
Q] r
WA s
° Then ke
il i \4_ >
i "Q .-
I Y'
i J

Net motion '

CASEB

Transducer contracts [t

== Mass ! ' ;
Net motion '
FIG. 3




