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Cutting The Gordian Knot of the Great Energy Bind
by Andrija Puharich

(1) Introduction ~

It is hardly necessary to weigh the value of the World Energy bank account for any
sophisticated person, these days. It is grim. The oil reserves will dwindle away in a
score of years or so, and the coal reserves will be gone in some twelve score years. (
Ref. 1)

This is not to say that the outlook is hopeless. There is an abundance of alternative
energy sources, but the economics of development and exploitation present an
enormous short term strain on the world political and banking resources.

Visionary scientists tell us that the ideal fuel in the future will be as cheap as water,
that it will be non toxic both in its short term, and in its long term, effects, that it will
be renewable in that it can be used over and over again, that it will be safe to handle,
and present minimal storage and transportation problems and costs. And finally that
it will be universally available anywhere on earth.

What is this magical fuel, and why is it not being used? The fuel is water. It can be
used in its fresh water form. It can be used in its salt water form. It can be used in its
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brackish form. It can be used in its snow and ice form. When such water is
decomposed by electrolytic fission into hydrogen and oxygen gases, it becomes a
high energy fuel with three times the energy output which is available from an
equivalent weight of high grade gasoline.

(Ref. 1) The interested reader should refer to the special issue of National
Geographic, "Energy", February 1981.

Then why is water not being used as a fuel? The answer is simple. It costs too much
with existing technology to convert water into gases hydrogen and oxygen. The basic
cycle of using water for fuel is described in the following two equations, familiar to
every high school student of Chemistry:

H,0O Electrolysis + 249.68 Btu Delta G ==> H; + (1/2)O; per mole of water (1 mole
=18 gms.). (1)

This means that it requires 249.688 Btu of energy (from electricity) to break water
by electrocal fission into the gases hydrogen and oxygen.

H; and (1/2)0, === catalyst ===> H,0 - Delta H 302.375 Btu per mole of water.
2)

This means that 302.375 Btu of energy (heat or electricity) will be released when the
gases, hydrogen and oxygen, combine. The end product (the exhaust) from this
reaction is water. Note that more energy (under ideal conditions) is released from
combining the gases than is used to free them from water. It is know that under ideal
conditions it is possible to get some 20% more energy out of reaction (2) above, then
it takes to produce the gases of reaction (1) above. Therefore, if reaction (1) could be
carried out at 100% efficiency, the release of energy from reaction (2) in an
optimally efficient engine (such as a low temperature fuel cell), there would be a net
energy profit which would make the use of water as a fuel an economically feasible
source of energy .

The cost of producing hydrogen is directly related to the cost of producing
electricity. Hydrogen as produced today is generally a byproduct of off-peak-hour
electrical production in either nuclear or hydroelectric plants. The electricity thus
produced is the cheapest way of making hydrogen. We can compare the cost of
production of electricity and the cost of producing hydrogen. The following table is
adapted from Penner (Ref. 2) whose data source is based on Federal Power
Commission, and American Gas Association Figures of 1970 and on a 1973 price
evaluation (just before OPEC oil price escalation.)

Table 1: Relative Prices in Dollars per 10° Btu . See Appendix 1 for definition of
British Thermal units (a) @ 9.1 mils/kWh

Cost Component ~ Electricity ~ Electrolytically-Produced H
Production ~ 2.67 (b) ~ 2.95t0 3.23 (b)

Transmission ~ 0.61 ~ 0.52 (c)

Distribution ~ 1.61 ~ 0.34

Total Cost ~ $4.89 ~ $3.81 to $4.09



If we compare only the unit cost of production of electricity vs Hydrogen from the
above table:

10° Btu H, / 10° Btu El = $3.23 / $2.67, or 20.9% higher cost, H,

(Ref. 2) Penner, S.S. & L. Iceman: Non Nuclear Technologies, Vol 11, Addison-
Wesley Publishing Company, 1977, Chap. 11, and Table 11.1-2 (Page 132).

It must also be noted that the price of natural gas is much cheaper than either
electricity or hydrogen, but because of the price fluctuations due to recent
deregulation of gas. It is not possible to present a realistic figure.

In the opinion of Penner (op. cit.), if the hydrogen production cost component of its
total cost could be reduced three fold, it would become a viable alternate energy
source. In order to achieve such a three-fold reduction in production costs, several
major breakthroughs would have to occur.

(1) ENDERGONIC REACTION ~ (1) supra. A technological breakthrough that
permits 100% conversion efficiency of water by electrolysis fission into the two
gases, Hydrogen as fuel and Oxygen as oxidant.

(2) HYDROGEN PRODUCTION, in situ. A technological breakthrough that
eliminates the need and cost of hydrogen liquefaction and storage, transmission, and
distribution, by producing the fuel in situ, when and where needed.

(3) EXERGONIC REACTION ~ (2) supra. A technological breakthrough which
yields a 100% efficient energy release from the combination of hydrogen and oxygen
into water in an engine that can utilize the heat, steam, or electricity thus produced.

(4) ENGINE EFFICIENCY. By a combination of the breakthroughs outlined above,
(1), (2), and (3) utilized in a highly efficient engine to do work, it is possible to
achieve a 15% to 20% surplus of energy return over energy input, theoretically.

It is of interest to record that a new invention is now being developed to realise the
above outlined goal of cheap, clean renewable and high grade energy.

A Thermodynamic Device has been invented which produces hydrogen as fuel, and
oxygen as oxidant, from ordinary or from sea water, eliminating the cost and hazard
of liquefaction, storage, transmission, and distribution. The saving of this aspect of

the invention alone reduces the total cost of hydrogen by about 25%.

This Thermodynamic Device is based on a new discovery --- the efficient
electrolytic fission of water into hydrogen gas and oxygen gas by the use of low
frequency alternating currents as opposed to the conventual use of direct current, or
ultra-high frequency current today. Such gas production from water by electrolytic
fission approaches 100% efficiency under laboratory conditions and measurements.
No laws of physics are violated in this process.

This Thermodynamic Device has already been tested at ambient pressures and
temperatures from sea level to an altitude of 10,000 feet above sea level without any



loss of its peak efficiency. The device produces two types of gas bubbles; one type of
bubble contains hydrogen gas; the other type contains oxygen gas. The two gases are
thereafter easily separable by passive membrane filters to yield pure hydrogen gas,
and pure oxygen gas.

The separate gases are now ready to be combined in a chemical fusion with a small
activation energy such as that from a catalyst or an electrical spark, and yield energy
in the form of heat, or steam, or electricity --- as needed .When the energy is released
by the chemical fusion of hydrogen and oxygen, the exhaust product is clean water.
The water exhaust can be released into nature and then renewed in its energy content
by natural processes of evaporation, solar irradiation in cloud form, an subsequent
precipitation as rain on land or sea, and then collected again as a fuel source. Or, the
exhaust water can have its energy content pumped up by artificial processes such as
through solar energy acting through photocells. Hence, the exhaust product is both
clean and renewable. The fuel hydrogen, and the oxidant oxygen, can be used in any
form of heat engine as an energy source if economy is not an important factor. But
the practical considerations of maximum efficiency dictate that a low temperature
fuel cell with its direct chemical fusion conversion from gases to electricity offers
the greatest economy and efficiency from small power plants (less than 5 kilowatts).

For large power plants, steam and gas turbines are the ideal heat engines for
economy and efficiency. With the proper engineering effort, automobiles could be

converted rather easily to use water as the main fuel source.

(2) A Elementry Introduction to the Design & Operation of the Thermodynamic
Device to Electrolyse Water with AC ~

The Thermodynamic Device (TD) is made up of three principal components: An
electrical function generator, Component I, that energizes a water cell, the TD,
Component IT and Component III , a weak electrolyte.

COMPONENT I: The Electrical Function Generator ~ See Fig 1.

Figure 1: Signal Generator Component Block ~
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This electronic device has a complex alternating current output consisting of an

audio frequency (range 20 to 200 Hz) amplitude modulation of a carrier wave

(range: 200 to 100,000 Hz). The output is connected by two wires to Component 11
at the center electrode, and at the ring electrode. See Figl. The impedance of this
output signal is continuously being matched to the load which is the water solution

in Component II.

COMPONENT II: The Thermodynamic Device (TD). See Figure 2.

Figure 2: Thermodynamic Device (TD) ~
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The TD is fabricated of metals and ceramic in the geometric form of a coaxial
cylinder made up of a centered hollow tubular electrode which is surrounded by a
larger tubular steel cylinder. These two electrodes comprise the coaxial electrode
system energised by Component I. The space between the two electrodes is, properly
speaking, Component III which contains the water solution to be electrolysed. The
center hollow tubular electrode carries water into the cell, and is further separated
from the outer cylindrical electrode by a porous ceramic vitreous material. The space
between the two electrodes contains two lengths of tubular Pyrex glass, shown in
Figures 2 and 3. The metal electrode surface in contact with the water solution are
coated with a nickel alloy.

COMPONENT III: the weak electrolyte water solution. Fig.3

Figure 3: The Water Cell Section of Component II ~
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This consists of the water solution, the two glass tubes, and the geometry of the
containing wall of Component II. It is the true load for Component I, and its
electrode of Component II.

The Component III water solution is more properly speaking, ideally a 0.1540 M
Sodium Chloride solution, and such is a weak electrolyte. In figure 4 we show the
hypothetical tetrahedral structure of water molecule, probably in the form in which
the complex electromagnetic waves of Component I to see it. The center of mass of
this tetrahedral form is the oxygen atom. The geometric arrangement of the p
electrons of oxygen probably determine the vectors i (L;) and i1 (L) and i (H;) and i
(Hz) which in turn probably determine the tetrahedral architecture of the water
molecule. The p electron configuration of oxygen is shown in Figure 5. Reference to
Figure 4 shows that the diagonal of the right side of the cube has at its corner
terminations the positive charge hydrogen (H+) atoms; and that the left side of the
cube diagonal has at its corners the lone pair electrons, (¢°). It is to be further noted
that this diagonal pair has an orthonormal relationship.

Figure 4: The Water Molecule in Tetrahedral Form ~




Hydrogen bonding occurs only along the four vectors pointing to the four vertices of
a regular tetrahedron, and in the above drawing we show the four unit vectors along
these directions originating from the oxygen atoms at the center. i(H;) and i(H,) are
the vectors of the hydrogen bonds formed by the molecule i as a donor molecule.
These are assigned to the lone pair electrons. Molecules i are the neighboring oxygen
atoms at each vertex of the tetrahedron.

Figure 5: Electron Orbitals ~
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(3) Electrothermodynamics ~

We will now portray the complex electromagnetic wave as the tetrahedral water
molecule sees it. The first effect felt by the water molecule is in the protons of the
vectors, 1 (H;) and 1 (H;). These protons feel the 3 second cycling of the amplitude of
the carrier frequency and its associated side bands as generated by Component 1.
This sets up a rotation moment of the proton magnetic moment which one can
clearly see on the XY plot of an oscilloscope, as an hysteresis loop figure. However,
it is noted that this hysteresis loop does not appear in the liquid water sample until all
the parameters of the three components have been adjusted to the configuration
which is the novel basis of this device. The hysteresis loop gives us a vivid portrayal
of the nuclear magnetic relaxation cycle of the proton in water.

The next effect felt by the water molecule is the Component I carrier resonant
frequency, F,. At the peak efficiency for electrolysis the value of F, is 600 Hz +/- 5
Hz.

This resonance however is achieved through control of two other factors. The first is
the molal concentration of salt in the water. This is controlled by measuring the
conductivity of the water through the built in current meter of Component I. There is
maintained an idea ratio of current to voltage I/E = 0.01870 which is an index to the
optimum salt concentration of 0.1540 Molal.



The second factor which helps to hold the resonant which helps to hold the resonant
frequency at 600 Hz is the gap distance of Y, between the centre electrode, and the
ring electrode of Component II.

This gap distance will vary depending on the size scale of Component II, but again
the current flow, I, is used to set it to the optimal distance when the voltage reads
between 2.30 (rms) volts, at resonance F,, and at molal concentration, 0.1540. The
molal concentration of the water is thus seen to represent the electric term of the
water molecule and hence its conductivity.

The amplitude modulation of the carrier gives rise to side bands in the power
spectrum of the carrier frequency distribution. It is these side bands which give rise
to an acoustic vibration of the liquid water, and it is believed to the tetrahedral water
molecule. The importance of the phonon effect --- the acoustic vibration of water in
electrolysis --- was discovered in a roundabout way. Research work with Component
I had earlier established that it could be used for the electro-stimulation of hearing in
humans. When the output of Component I is comprised of flat circular metal plates
applied to the head of normal hearing humans, it was found that they could hear pure
tones and speech. Simultaneously, acoustic vibration could also be heard by an
outside observer with a stethoscope placed near one of the electrodes on the skin. It
was observed that the absolute threshold of hearing could be obtained at 0.16 mW
(rms), and by calculation that there was an amplitude of displacement of the eardrum
of the order of 10" and a corresponding amplitude of the cochlear basilar membrane
of 10" meter. Corollary to this finding. I was able to achieve the absolute reversible
threshold of electrolysis at a power level of 0.16 mW (rms). By carrying out new
calculations I was able to show that the water was being vibrated with a
displacement of the order of 1 Angstrom ( = 10" meters). This displacement is of
the order of the diameter of the hydrogen atom.

Thus it is possible that the acoustic phonons generated by audio side bands of the
carrier are able to vibrate particle structures within the unit water tetrahedron.

We now turn to the measurement problem with respect to efficiency of electrolysis.
There are four means that can be used to measure the reactant product of water
electrolysis . For simple volume measurements one can use a precision nitrometer
such as the Pregl type. For both volume and quantitative analysis one can use the gas
chromatography with thermal conductivity detector. For a continuous flow analysis
of both volume and gas species the mass spectrometer is very useful. For pure
thermodynamic measurements the calorimeter is useful. In our measurements, all
four methods were examined, and it was found that the mass spectrometer gave the
most flexibility and the greatest precision. In the next section we will describe our
measurement using the mass spectrometer.

Protocol

(4) Methodology for the Evaluation of the Efficiency of Water Decomposition by
Means of Alternating Current Electrolysis ~

Introduction ~



All systems used today for the electrolysis of water into hydrogen as fuel, and
oxygen as oxidant apply direct current to a strong electrolyte solution. These systems
range in efficiency from 50% to 71%. The calculation of energy efficiency in
electrolysis is defined as follows:

"The energy efficiency is the ration of the energy released from the electrolysis
products formed (when they are subsequently used) to the energy required to effect
electrolysis." (Ref. 1)

The energy released by the exergonic process under standard conditions
Ha(g) + (1/2) Ox(g) ===> H,0 =3 02.375 Btu

which is 68.315 Kcal/mol. or, 286,021 Joules/mol, and is numerically equal to the
enthalphy charge (Delta H ) for the indicated process. On the other hand the
minimum energy (or useful work input) required at constant temperature and
pressure for electrolysis equals the Gibbs free energy change (Delta G). (Ref 2)

(Ref. 1) S.S. Penner and L. Iceman: Energy. Volume II , Non Nuclear Energy
Technologies. Adison Wesley Publishing Company, Inc.Reading Massachusetts,
1977 (Rev. Ed. ) chapter 11.

(Ref. 2) S.S. Penner: Thermodynamics, Chapter 11, Addison-Wesley Publishing Co.
Reading, Massachusetts, 1968.

Penner shows (op.cit.) that there is a basic relation derivable from the first and
second laws of thermodynamics for isothermal changes which shows that

Delta G=DeltaH-T DeltaS (2)

where Delta S represents the entropy change for the chemical reaction and T is the
absolute temperature.

The Gibbs free energy change (Delta G) is also related to the voltage (e) required to
implement electrolysis by Faraday's equation,

e = (Delta G /23.06 n) volts 3)

where Delta G is in Kcal/mol, and n is the number of electrons (or equivalents) per
mole of water electrolysed and has the numerical value 2 in the equation (endergonic
process),

H,O ===>H, (g) + (1/2)0; (g) + 56.620 kcal or +249.68 Btu (4)

Therefore, according to equation (2) at atmospheric pressure, and 300 degrees K ,
Delta H = 68.315 kcal/mol or H,O, and Delta G = 56.620 kcal / mol of H,O =
236,954 J/mol H,0 for the electrolysis of liquid water.

In view of these thermodynamic parameters for the electrolysis of water into gases,
hydrogen and oxygen, we can establish by Eq.(2) numeric values where,
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Delta G = 236.954 J/mol H,O
under standard conditions. Thus
n = Delta G (J/mol) / Delta Ge (J/mol) =<1 (5)

where Delta G is the electrical energy input to H,O (1) in Joules, and Delta G is the
Gibbs free energy of H,O. The conversion between the two quantities is one Watt
second (Ws) = one Joule.

Or, in terms of gas volume, as hydrogen, produced and measured,
n = Measured H; (cc) / Ideal H; (cc) =<1 (6)

In accordance with these general principles we present the methodology followed in
evaluating the electrolytic of alternating current on H,O in producing the gases,
hydrogen and oxygen. No attempt has been made to utilize these gases according to
the process of Eq.(1). It is to be noted that the process

H; (2) +(112)02 () ===>H0(g) (V)

yields only 57.796 kcal /mol. Eq.(7) shows that per mole of gases water formed at
300° K, the heat released is reduced from the 68.315 kcal/mol at Eq. (1) by the molar
heat of evaporation of water at 300° K (10.5 kcal) and the overall heat release is
57.796 kcal/mol if H,O (g) is formed at 300° K. (Ref. 1)

In the following sections we describe the new method of electrolysis by means of
alternating current, and the exact method and means used to measure the endergonic
process of Eq.(4) and the governing Eq.(2) and Eq.(5).

(Ref. 1) Op.cit., Ref. (1) page 3. page 2991t.
(5) Thermodynanic Measurement ~

In order to properly couple Component II to a mass spectrometer one requires a
special housing around Component II that it will capture the gases produced and
permit these to to be drawn under low vacuum into the mass spectometer. Therefore
a stainless steel and glass chamber was built to contain Component II, and provision
made to couple it directly through a CO, watertrap to the mass spectrometer with the
appropriate stainless steel tubing. This chamber is designated as Component IV.
Both the mass spectrometer and Component IV were purged with helium and
evacuated for a two hour period before any gas samples were drawn. In this way
contamination was minimized. The definitive measurement were done at Gollob
Analytical Services in Berkeley Heights, New Jersey

We now describe the use of Component I and how its energy output to Component I1
is measured. The energy output of Component I is an amplitude modulated
alternating current looking into a highly non-linear load, i.e., the water solution.
Component I is so designed that at peak load it is in resonance across the system ---
Components I, II, and III --- and the vector diagrams show that the capacitive

-11-



reactance, and the inductance reactance are almost exactly 180° out of phase, so that
the net power output is reactive (the dissipative power is very small). This design
ensures minimum power lossses across the entire output system. In the experiments
to be described, the entire emphasis is placed on achieving the maximum gas yield
(credit) in exchange for the minimum applied electrical energy.

The most precise way to measure the applied energy from Component I to
Component II and Component III is to measure the power, P, in watts, W. Ideally
this should be done with a precision wattmeter. But since we were interested in
following the voltage and current separately, it was decided not to use the watt
meter. Separate meters were used to continuously monitor the current and the volts.

This is done by precision measurement of the volts across Component III as root
mean square (rms) volts; and the current flowing in the system as rms amperes.
Precisely calibrated instruments were used to take these two measurements. A
typical set of experiments using water in the form of 0.9% saline solution 0.1540
molar to obtain high efficiency hydrolysis gave the following results:

rms Current == 25mA to 38 mA (0.025 A to 0.038 A.)
rms Volts = E =4 Volts to 2.6 Volts

The resultant ration between current and voltage is dependent on many factors such
as the gap distance between the center and ring electrodes, dielectric properties of the
water, conductivity properties of the water, equilibrium states, isothermal conditions,
materials used, and even the pressure of clathrates. The above current and voltage
values reflect the net effect of various combinations of such parameters. When one
takes the product of rms current, and rms volts, one has a measure of the power, P in
watts.

P=1xE=25mA x 4.0 volts =100 mW (0.1 W)
and P=1x E =38 mA x 2.6 volts = 98.8 mW (0.0988 W)

At these power levels (with load), the resonant frequency of the system is 600 Hz
(plus or minus 5 Hz) as measured on a precision frequency counter. The wave form
was monitored for harmonic content on an oscilloscope, and the nuclear magnetic
relaxation cycle was monitored on an XY plotting oscilloscope in order to maintain
the proper hysteresis loop figure. All experiments were run so that the power in
watts, applied through Components I, II, and III ranged between 98.8 mW to 100
mW.

Since by the International System of Units 1971 (ST), one Watt-second (Ws) is
exactly equal to one Joule (J), our measurements of efficiency used these two
yardsticks (1 Ws = 1J) from the debit side of the measurement.

The energy output of the system is, of course, the two gases, Hydrogen (H;) and
Oxygen, (1/2)0O,, and this credit side was measured in two laboratories, on two kinds
of calibrated instruments, namely gas chromatography machine, and mass
spectrometer machine.
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The volume of gases H, and (1/2)O, was measured as produced under standard
conditions of temperature and pressure in unit time, i.e., in cubic centimeters per
minute (cc/min), as well as the possibility contaminating gases,such as air oxygen,
nitrogen and argon, carbon monoxide, carbon dioxide, water vapor, etc.

The electrical and gas measurements were reduced to the common denominator of
Joules of energy so that the efficiency accounting could all be handled in one
currency. We now present the averaged results from many experiments. The
standard error between different samples, machines, and locations is at +/- 10%, and
we only use the mean for all the following calculations.

Il. Thermodynamic Efficiency for the Endergonic Decomposition of Liquid Water
(Salininized) to Gases Under Standard Atmosphere ( 754 to 750 m.m. Hg) and
Standard Isothermal Conditions @ 25° C = 77° F = 298.16° K, According to the

Following Reaction:
H,0 (1) > Hy(g) + (1/2)O,(1) + Delta G = 56.620 Kcal /mole (10)

As already described, Delta G is the Gibbs function. We convert Kcal to our
common currency of Joules by the formula, One Calorie = 4.1868 Joules

Delta G = 56.620 Kcal x 4.1868 J = 236,954/J/mol of H,O wherel mole = 18
gr. (11)

Delta G, = the electrical energy required to yield an equivalent amount of energy
from H,O in the form of gases H, and (1/2)0..

To simplify our calculation we wish to find out how much energy is required to
produce the 1.0 cc of H,O as the gases H, and (1/2)O,. There are (under standard
conditions) 22,400 cc =V of gas in one mole of H,O. Therefore

Delta G/ V = 236,954 1 /22,400 cc = 10.5783 J/cc. (12)

We now calculate how much electrical energy is required to liberate 1.0 cc of the
H,O gases (where H, = 0.666 parts, and (1/2)O, = 0.333 parts by volume) from
liquid water. Since P =1 Ws=1 Joule , and V = 1.0 cc of gas = 10.5783 Joules, then
PV =11Jsx10.5783 J=10.5783 Js, or, =10.5783 Ws (13)

Since our experiments were run at 100 mW ( 0.1 W) applied to the water sample in
Component II, III, for 30 minutes, we wish to calculate the ideal (100% efficient) gas
production at this total applied power level. This is,

0.1 Ws x 60 sec x 30 min = 180,00 Joules (for 30 min.). The total gas production at
ideal 100% efticiency is 180 J/10.5783 J/cc = 17.01 cc H,O (g)

We further wish to calculate how much hydrogen is present in the 17.01 cc H,O (g).

17.01 cc H,O (g) x 0.666 H, (g) = 11.329 cc Hy(g) (14)
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17.01 cc H>0 (g) x 0.333 (1/2)02 (g) = 5.681 cc (1/2) 01 (g)

Against this ideal standard of efficiency of expected gas production, we must
measure the actual amount of gas produced under: (1) Standard conditions as
defined above, and (2) 0.1 Ws power applied over 30 minutes. In our experiments,
the mean amount of H, and (1/2)O; produced, as measured on precision calibrated
GC, and MS machines in two different laboratories, where SE is +/- 10%, is,

Measured Mean = 10.80 cc H; (g)
Measured Mean = 5.40 cc (1/2) cc (1/2)0O; (g)
Total Mean = 16.20 cc H,O (g)

The ratio, n, between the ideal yield, and measured yield,

Measured H, (g) / Ideal H, (g) = 10.80 cc / 11.33 cc = 91.30%

(6) Alternative Methodology for Calculating Efficiency Based on the Faraday Law of
Electrochemistry ~

This method is based on the number of electrons that must be removed, or added to
decompose, or form one mole of, a substance of valence one. In water H,O, one
mole has the following weight:

H=1.008 gr /mol
H =1.008 gr /mol
O =15.999 gr/mol
Thus, 1 mol HO = 18.015 gr/mol

For a unvalent substance one gram mole contains 6.022 x 10 electrons = N =
Avogadro's Number. If the substance is divalent, trivalent, etc., N is multiplied by
the number of the valence. Water is generally considered to be of valence two.

At standard temperature and pressure (STP) one mole of a substance contains 22.414
cc, where Standard temperature is 273.15° K= 0° C =T . Standard Pressure is one
atmosphere = 760 mm Hg = P.

One Faraday (1F) is 96,485 Coulombs per mole (univalent).

One Coulomb (C) is defined as:

IN/1F= 6.122x10% Electrons / 96,485 C = one C

The flow of one C/second = one Ampere.

One C x one volt = one Joule second (Js).

One Ampere per second @ one volt = one Watt = one Joule.

In alternating current, when amps (I) and Volts (E) are expressed in root mean
squares (rms), their product is Power.

P = IE watts.
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With these basic definitions we can now calculate efficiency of electrolysis of water
by the method of Faraday is electrochemistry.

The two-electron model of water requires 2 moles of electrons for electrolysis (2 x
6.022 x 10*), or two Faraday quantities (2 x 96,485 = 192,970 Coulombs).

The amount of gas produced will be:

H, =22,414 cc /mol at STP
(1/2)0, = 11,207 cc / mol at STP
Gases = 33.621 cc / mol H,O (g)

The number of coulombs required to produce one cc of gases by electrolysis of
water:

193,970 C /33621 C = 5.739567 C per cc gases.

Then, 5,739 C /cc /sec = 5.739 amp/sec/cc. How many cc of total gases will be
produced by 1 A/sec?

0.1742291709 cc.

How many cc of total gases will be produced by 1 A/min ?
10.45375 cc/min

What does this represent as the gases H, and O, ?

(1/2)0, =3.136438721 cc/Amp/min.
H; =6.2728 cc/Amp /min.

We can now develop a Table for values of current used in some of our
experiments,and disregarding the voltage as is done conventionally.

I. Calculations for 100 mA per minute:
Total Gases = 1.04537 cc/min

H, = 0.6968 cc/min

(1/2)O2 = 0.3484 cc/min

30 min. H, = 20.9054 cc/ 30 minutes

II. Calculations for 38 mA per minute:
Total Gases = 0.3972 cc/ 30 minutes
H; =0.2645 cc/min

(1/2)0, =0.1323 cc/min

30 min. H, = 7.9369 cc/min

III. Calculations for 25mA per minute:
30 min. H, = 5.2263 cc/ minute

(7) Conclusion ~
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Figure 6 and 7 [not available] show two of the many energy production systems that
may be configured to include renewable sources and the present electrolysis
technique. Figure 6 shows a proposed photovoltaic powered system using a fuel cell
as the primary battery. Assuming optimum operating conditions using 0.25 watt
seconds of energy from the photovoltaic array would enable 0.15 watt seconds to be
load.

Figure 7 depicts several renewable sources operating in conjuncction with the
electrolysis device to provide motive power for an automobile.
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BACKGROUND OF THE INVENTION
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The scientific community has long realized that water is an enormous natural energy
resource, indeed an inexhaustible source, since there are over 300 million cubic
miles of water on the earth's surface, all of it a potential source of hydrogen for use
as fuel. In fact, more than 100 years ago Jules Verne prophesied that water
eventually would be employed as a fuel and that the hydrogen and oxygen which
constitute it would furnish an inexhaustible source of heat and light.

Water has been split into its constituent elements of hydrogen and oxygen by
electrolytic methods, which have been extremely inefficient, by thermochemical
extraction processes called thermochemical water-splitting, which have likewise
been inefficient and have also been inordinately expensive, and by other processes
including some employing solar energy. In addition, artificial chloroplasts imitating
the natural process of photosynthesis have been used to separate hydrogen from
water utilizing complicated membranes and sophisticated artificial catalysts.
However, these artificial chloroplasts have yet to produce hydrogen at an efficient
and economical rate.

These and other proposed water splitting techniques are all part of a massive effort
by the scientific community to find a plentiful, clean, and inexpensive source of fuel.
While none of the methods have yet proved to be commercially feasible, they all
share in common the known acceptability of hydrogen gas as a clean fuel, one that
can be transmitted easily and economically over long distances and one which when
burned forms water.

SUMMARY OF THE PRESENT INVENTION

In classical quantum physical chemistry, the water molecule has two basic bond
angles, one angle being 104°, and the other angle being 109°28'.

The present invention involves a method by which a water molecule can be
energized by electrical means so as to shift the bond angle from the 104°.degree.
configuration to the 109°.degree.28' tetrahedral geometrical configuration.

An electrical function generator (Component 1) is used to produce complex
electrical wave form frequencies which are applied to, and match the complex
resonant frequencies of the tetrahedral geometrical form of water.

It is this complex electrical wave form applied to water which is contained in a
special thermodynamic device (Component II) which shatters the water molecule by
resonance into its component molecules --- hydrogen and oxygen.

The hydrogen, in gas form, may then be used as fuel; and oxygen, in gas form is
used as oxidant. For example, the thermodynamic device of the present invention
may be used as a hydrogen fuel source for any existing heat engine --- such as,
internal combustion engines of all types, turbines, fuel cell, space heaters, water
heaters, heat exchange systems, and other such devices. It can also be used for the
desalinization of sea water, and other water purification purposes. It can also be
applied to the development of new closed cycle heat engines where water goes in as
fuel, and water comes out as a clean exhaust.
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For a more complete understanding of the present invention and for a greater
appreciation of its attendant advantages, reference should be made to the following
detailed description taken in conjunction with the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic block diagram illustrating the electrical function generator,
Component I, employed in the practice of the present invention;
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FIG. 2 is a schematic illustration of the apparatus of the present invention, including
a cross sectional representation of the thermodynamic device, Component II;
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FIG. 3 is a cross-sectional view of Component III of the present invention, the water
cell section of Component II;
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FIG. 4 is an illustration of the hydrogen covalent bond;
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FIG. 4B is an illustration of hybridized and un-hybridized orbitals;
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FIG. 4C is an illustration of the geometry of methane ammonia and water molecules;
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FIG. 5 is an illustration of an amplitude modulated carrier wave;
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FIG. 6 is an illustration of a ripple square wave;
FIG. 6 A is an illustration of unipolar pulses;
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FIG. 7 is a diagram showing ion distribution at the negative electrode;
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FIG. 8 is an illustration of tetrahedral bonding orbitals;
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FIG. 9 is an illustration of water molecules;
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FIG. 10 is an illustration of productive and non-productive collisions of hydrogen
with iodine;
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FIG. 11 is a wave form found to be the prime characteristic for optimum efficiency;
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FIG. 12 is an illustration of pearl chain formation;
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FIG. 13 is a plot of the course of the onset of the barrier effect and the unblocking of

the barrier effect; and
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FIGS. 14A, B, and C are energy diagrams for exergonic reactions.
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DETAILED DESCRIPTION OF INVENTION
Section 1 --- Apparatus of Invention

The apparatus of the invention consists of three components, the electrical function
generator, the thermodynamic device, and the water cell.

COMPONENT I. The Electrical Funtion Generator ~

This device has an output consisting of an audio frequency (range 20 to 200 Hz)
amplitude modulation of a carrier wave (range 200 Hz to 100,000 Hz). The
impedance of this output signal is continuously being matched to the load which is
the second component, the thermodynamic device.

The electrical function generator represents a novel application of circuitry disclosed
in my earlier U.S. Pat. Nos. 3,629,521; 3,563,246; and 3,726,762, which are

incorporated by reference herein. See FIG. 1 for the block diagram of Component 1.

COMPONENT II. The Thermodynamic Device ~
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The thermodynamic device is fabricated of metals and ceramic in the geometric form
of coaxial cylinder made up of a centered hollow tubular electrode which is
surrounded by a larger tubular steel cylinder, said two electrodes comprising the
coaxial electrode system which forms the load of the output of the electrical function
generator, Component I. Said center hollow tubular electrode carries water, and is
separated from the outer cylindrical electrode by a porous ceramic vitreous material.
Between the outer surface of the insulating ceramic vitreous material, and the inner
surface of the outer cylindrical electrode exists a space to contain the water to be
electrolysed. This water cell space comprises the third component (Component III)
of the invention. It contains two lengths of tubular pyrex glass, shown in FIGS. 2 and
3. The metal electrode surfaces of the two electrodes which are in contact with the
water are coated with a nickel alloy.

The coaxial electrode system is specifically designed in materials and geometry to
energize the water molecule to the end that it might be electrolysed. The center
electrode is a hollow tube and also serves as a conductor of water to the Component
IIT cell. The center tubular electrode is coated with a nickel alloy, and surrounded
with a porous vitreous ceramic and a glass tube with the exception of the tip that
faces the second electrode. The outer cylindrical electrode is made of a heat
conducting steel alloy with fins on the outside, and coated on the inside with a nickel
alloy. The center electrode, and the cylindrical electrode are electrically connected
by an arching dome extension of the outer electrode which brings the two electrodes
at one point to a critical gap distance which is determined by the known quenching
distance for hydrogen. See FIG. 2 for an illustration of Component II.

COMPONENT III. The Water Cell

The water cell is a part of the upper end of Component II, and has been described.
An enlarged schematic illustration of the cell is presented in FIG. 3. The Component
IIT consists of the water and glass tubes contained in the geometrical form of the
walls of cell in Component II, the thermodynamic device. The elements of a
practical device for the practice of the invention will include:

(A) Water reservoir; and salt reservoir; and/or salt

(B) Water injection system with microprocessor or other controls which sense and
regulate (in accordance with the parameters set forth hereinafter):

a. carrier frequency

b. current

c. voltage

d. RC relaxation time constant of water in the cell
e. nuclear magnetic relaxation constant of water

f. temperature of hydrogen combustion

g. carrier wave form

h. RPM of an internal combustion engine (if used)
1. ignition control system

J. temperature of region to be heated;

(C) An electrical ignition system to ignite the evolved hydrogen gas fuel.
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The important aspects of Component III are the tubular vitreous material, the
geometry of the containing walls of the cell, and the geometrical forms of the water
molecules that are contained in the cell. A further important aspect of the invention
is the manipulation of the tetrahedral geometry of the water molecule by the novel
methods and means which will be more fully described in the succeeding sections of
this specification.

The different parts of a molecule are bound together by electrons. One of the
electron configurations which can exist is the covalent bond which is achieved by the
sharing of electrons. A molecule of hydrogen gas, H is the smallest representative
unit of covalent bonding, as can be seen in FIG. 4. The molecule of hydrogen gas is
formed by the overlap and pairing of 1s orbital electrons. A new molecular orbit is
formed in which the shared electron pair orbits both nuclei as shown in FIG. 4. The
attraction of the nuclei for the shared electrons holds the atoms together in a covalent
bond.

Covalent bonds have direction. The electronic orbitals of an uncombined atom can
change shape and direction when that atom becomes part of a molecule. In a
molecule in which two or more covalent bonds are present the molecular geometry is
dictated by the bond angles about the central atom. The outermost lone pair (non-
bonding) electrons profoundly affect the molecular geometry.

The geometry of water illustrates this concept. In the ground state, oxygen has the
outer shell configuration

1s? 2¢* 2p2X 2p1y 2p1Z

In water the 1s electrons from two hydrogens bond with the 2p, and 2p, electrons of
oxygen. Since p orbitals lie at right angles to each other (see FIG. 4A), a bond angle
of 90° might be expected. However, the bond angle is found experimentally to be
approximately 104°. Theoretically this is explained by the effect of lone pair
electrons on hybridized orbitals.

Combined or hybrid orbitals are formed when the excitement of 2s electrons results
in their promotion from the ground state to a state energetically equivalent to the 2p
orbitals. The new hybrids are termed sp” from the combination of one s and three p
orbitals (See FIG. 4B). Hybrid sp’ orbitals are directed in space from the center of a
regular tetrahedron toward the four corners. If the orbitals are equivalent the bond
angle will be 109°28' (See Fig. 15) consistent with the geometry of a tetrahedron. In
the case of water two of the orbitals are occupied by non-bonding electrons (See
FIG. 4C). There is greater repulsion of these lone pair electrons which orbit only one
nucleus, compared to the repulsion of electrons in bonding orbitals which orbit two
nuclei. This tends to increase the angle between non-bonding orbitals so that it is
greater than 109°, which pushes the bonding orbitals together, reducing the bond
angle to 104°. In the case of ammonia, NH3 where there is only one lone pair, the
repulsion is not so great and the bond angle is 107°. Carbon forms typical tetrahedral
forms and components the simplest being the gas methane, CHy4 (See FIGS. 4C and
8). The repulsion of lone pair electrons affects charge distribution and contributes to
the polarity of a covalent bond. (See FIG. 16)
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As demonstrated in succeeding sections of this patent specification, a significant and
novel aspect of this invention is the manipulation, by electronic methods and means,
of the energy level of the water molecule, and the transformation of the water
molecule into, and out of, the geometrical form of the tetrahedron. This is made
possible only by certain subtle dynamic interactions among the Components I, II,
and III of the present invention.

Section 2 --- Electrodynamics (Pure Water) ~

The electrodynamics of Components I, II, and III described individually and in
interaction during the progress of purewater reaction rate in time. The reactions of
saline water will be described in Section 3. It is to be noted that the output of
Component I automatically follows the seven stages (hereinafter Stages A-F) of the
reaction rate by varying its parameters of resonant carrier frequency, wave form,
current voltage and impedance. All the seven states of the reaction herein described
are not necessary for the practical operation of the system, but are included in order
to explicate the dynamics and novel aspects of the invention. The seven stages are
applicable only to the electrolysis of pure water.

STAGE A

Dry Charging of Component II by Component [ ~

To make the new system operational, the Component I output electrodes are
connected to component II, but no water is placed in the cell of Component III.
When Component I output is across the load of Component II we observe the
following electrical parameters are observed:

Range of current (I) output with (dry) load:

0 to 25 mA (milliamperes) rms.

Range of voltage (E) output with (dry) load:

0 to 250 Volts (AC) rms.

There is no distortion of the amplitude modulated (AM), or of the sine wave carrier
whose center frequency, f;'

Ranges between 59,748 Hz to 66, 221 Hz
with f; average = 62, 985 Hz

The carrier frequency varies with the power output in that f, goes down with an
increase in amperes (current). The AM wave form is shown in FIG. 5. It is to be
noted here that the electrical function generator, Component I, has an automatic
amplitude modulation volume control which cycles the degree of AM from 0% to
100%, and then down from 100% to 0% .congruent. every 3.0 seconds. This cycle
rate of 3.0 seconds corresponds to the nuclear spin relaxation time, tau/sec, of the
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water in Component III. The meaning of this effect will be discussed in greater detail
in a later section.

In summary, the principal effects to be noted during Stage A -dry charging of
Component II are as follows:

a. Tests the integrity of Component I circuitry.

b. Tests the integrity of the coaxial electrodes, and the vitreous ceramic materials of
Component II and Component III.

c. Electrostatic cleaning of electrode and ceramic surfaces.
STAGE B

Initial operation of Component I, Component II, and with Component III containing
pure water. There is no significant electrolysis of water during Stage B. However, in
Stage B the sine wave output of Component I is shaped to a rippled square wave by

the changing RC constant of the water as it is treated;

There is an "Open Circuit’ reversible threshold effect that occurs in Component 111
due to water polarization effects that lead to half wave rectification and the
appearance of positive unipolar pulses; and

There are electrode polarization effects in Component II which are a prelude to true
electrolysis of water as evidenced by oxygen and hydrogen gas bubble formation.

Appearance of Rippled Square Waves ~

Phase 1: At the end of the Stage A dry charging, the output of Component I is
lowered to a typical value of:

[=1mA. E =24VAC. {; .congruent.66,234 Hz.

Phase 2: Then water is added to the Component III water cell drop by drop until the
top of the center electrode, 1', in FIG. 3 is covered, and when this water just makes
contact with the inner surface of the top outer electrode at 2'. As this coupling of the
two electrodes by water happens, the following series of events occur:

Phase 3: The f. drops from 66,234 Hz, to a range from 1272 Hz to 1848 Hz. The
current and voltage both drop, and begin to pulse in entrainment with the water
nuclear spin relaxation constant, tau =3.0 sec. The presence of the nuclear spin
relaxation oscillation is proven by a characteristic hysteresis loop on the X-Y axes of
an oscillscope.

[ =0 to 0.2mA surging at .tau. cycle

E =4.3 to 4.8VAC surging at .tau. cycle
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The sine wave carrier converts to a rippled square wave pulse which reflects the RC
time constant of water, and it is observed that the square wave contains higher order
harmonics. See FIG. 6:

With the appearance of the rippled square wave, the threshold of hydrolysis may be
detected (just barely) as a vapor precipitation on a cover glass slip placed over the
Component III cell and viewed under a low power microscope.

The "Open Circuit’ Reversible Threshold Effect ~

Phase 4: A secondary effect of the change in the RC constant of water on the wave
form shows up as a full half wave rectification of the carrier wave indicating a high
level of polarization of the water molecule in tetrahedral form at the outer electrode.

With the already noted appearance of the rippled square wave, and the signs of faint
vapor precipitation which indicate the earliest stage of electrolysis, it is possible to
test for the presence of a reversible hydrolysis threshold. This test is carried out by
creating an open circuit between Components I and 11, i.e., no current flows. This is
done by lowering the water level between the two electrodes in the region --- 1' and
2' shown in FIG. 3; or by interrupting the circuit between Component I and II, while
the Component I signal generator is on and oscillating.

Immediately, with the creation of an “open circuit” condition, the following effects
occur:

(a) The carrier frequency, f,, shifts from Phase 4 valve 1272 Hz to 1848 Hz to 6128
Hz.

(b) The current and voltage drop to zero on the meters which record I and E, but the
oscilloscope continues to show the presence of the peak-to-peak (p-p) voltage, and
the waveform shows a remarkable effect. The rippled square wave has disappeared,
and in its place there appear unipolar (positive) pulses as follows in FIG. 6A.

The unipolar pulse frequency stabilizes to ca. 5000 Hz. The unipolar pulses undergo
a 0 to 1.3 volt pulsing amplitude modulation with .tau. at 3.0 seconds.

Thus, there exists a pure open circuit reversible threshold for water electrolysis in
which the water molecules are capacitor charging and discharging at their
characteristic low frequency RC time constant of 0.0002 seconds. It is to be noted
that pure water has a very high dielectric constant which makes such an effect
possible. The pulsing amplitude modulation of the voltage is determined by the
Hydrogen Nuclear Spin Relaxation constant, where .tau..congruent.3.0 seconds. It is
to be noted that the positive pulse spikes are followed by a negative after-potential.
These pulse wave forms are identical to the classic nerve action potential spikes
found in the nervous system of all living species that have a nervous system. The fact
that these unipolar pulses were observed arising in water under the conditions of
reversible threshold hydrolysis has a profound significance. These findings
illuminate and confirm the Warren McCulloch Theory of water "crystal" dynamics
as being the foundation of neural dynamics; and the converse theory of Linus
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Pauling which holds that water clathrate formation is the mechanism of neural
anesthesia.

Phase 5: The effects associated with reversible threshold electrolysis are noted only
in passim since they reflect events which are occurring on the electrode surfaces of
Component II, the Thermodynamic Device.

A principal effect that occurs in Stage B, Phase 3, in Component II, the
thermodynamic device, is that the two electrodes undergo stages of polarization. It
has been observed in extensive experiments with different kinds of fluids in the cell
of Component 11, i.e., distilled water, sea water, tap water, Ringers solution, dilute
suspensions of animal and human blood cells, that the inner surface of the outer ring
electrode at 3" in FIG. 3 (the electrode that is in contact with the fluid) becomes
negatively charged. Referring to FIG. 7, this corresponds to the left hand columnar
area marked, Electrode .crclbar..

Electrode Polarization Effects at the Interface Between Components II and III ~

Concurrently with the driver pulsing of Component I at the .tau. constant cycle
which leads to electrode polarization effects in Component II, there is an action on
Component III which energizes and entrains the water molecule to a higher energy
level which shifts the bond angle from 104° to the tetrahedral form with angle
109°28' as shown in FIGS. 8 and 15. This electronic pumping action is most
important, and represents a significant part of the novel method of this invention for
several reasons. First, the shift to the tetrahedral form of water increases the
structural stability of the water molecule, thereby making it more susceptible to
breakage at the correct resonant frequency, or frequencies. Second, increasing the
polarization of the water molecule makes the lone pair electrons, S- connected with
the oxygen molecule more electronegative; and the weakly positive hydrogen atoms,
S+ more positive. See FIG. 9 and FIG. 22.

As the outer electrode becomes more electronegative, the center electrode
concomitantly becomes more electropositive as will be shown. As the polarity of the
water molecule tetrahedron increases, a repulsive force occurs between the two S+
apices of the water tetrahedron and the negatively charged electrode surface within
the region of the Helmholtz layer, as shown in FIG. 7. This effect "orients" the water
molecule in the field, and is the well-known "orientation factor" of electrochemistry
which serves to catalyse the rate of oxygen dissociation from the water molecule,
and thereby causes the reaction rate to proceed at the lowest energy levels. See FIG.
10 for an example of how the orientation factor works.

Near the end of Stage B, the conditions are established for the beginning of the next
stage, the stage of high efficiency electrolysis of water.

STAGE C
Generation of the complex wave form frequencies from Component I to match the

complex wave form resonant frequencies of the energized and highly polarized water
molecule in tetrahedral form with angles, 109°28' are carried out in Stage C.
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In the operation of the invention active bubble electrolysis of water is initiated
following Stage B, phase 3 by setting (automatically) the output of Component I to:

I=1mA., E=22VAC-rms,

causing the rippled square wave pulses to disappear with the appearance of a rippled
sawtooth wave. The basic frequency of the carrier now becomes, f, = 3980 Hz.

The wave form now automatically shifts to a form found to be the prime
characteristic necessary for optimum efficiency in the electrolysis of water and
illustrated in FIG. 11. In the wave form of FIG. 11, the fundamental carrier
frequency, f. = 3980 Hz., and a harmonic modulation of the carrier is as follows:

Ist Order Harmonic Modulation (OHM) = 7960 Hz.

2nd Order Harmonic Modulation (I OHM) = 15,920 Hz.
3rd Order Harmonic Modulation (III OHM) = 31,840 Hz.
4th Order Harmonic Modulation (IV OHM) = 63,690 Hz.

What is believed to be happening in this [V OHM effect is that each of the four
apices of the tetrahedron water molecule is resonant to one of the four harmonics
observed. It is believed that the combination of negative repulsive forces at the outer
electrode with the resonant frequencies just described work together to shatter the
water molecule into its component hydrogen and oxygen atoms (as gases). This
deduction is based on the following observations of the process through a low power
microscope. The hydrogen bubbles were seen to originate at the electrode rim, 4', of
FIG. 3. The bubbles then moved in a very orderly "pearl chain® formation
centripetally (like the spokes of a wheel) toward the center electrode, 1' of FIG. 3.
FIG. 12 shows a top view of this effect.

Thereafter, upon lowering the output of Component I, the threshold for electrolysis
of water as evidenced by vapor deposition of water droplets on a glass cover plate
over the cell of Component I, is:

= mA,
} = 10 L
E = 10 voliz

with all other conditions and waveforms as described under Stage C, supra.
Occasionally, this threshold can be lowered to:

45—, ) = 2.8 mu
E = 16 volis

This Stage C vapor hydrolysis threshold effect cannot be directly observed as taking
place in the fluid because no bubbles are formed --- only invisible gas molecules
which become visible when they strike a glass plate and combine into water
molecules and form droplets which appear as vapor.
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STAGE D

Production of hydrogen and oxygen gas at an efficient rate of water electrolysis is
slowed in Stage D when a barrier potential is formed, which barrier blocks
electrolysis, irrespective of the amount of power applied to Components II and III.

A typical experiment will illustrate the problems of barrier potential formation.
Components I, II, and III are set to operate with the following parameters:

f= 1 nA.
} = 11.2 . (2] the surl)
E = 11.2 volis (risiip to 100 mw)

This input to Component III yields, by electrolysis of water, approximately 0.1 cm’
of hydrogen gas per minute at one atmosphere and 289° K. It is observed that as a
function of time the f; crept up from 2978 Hz to 6474 Hz over 27 minutes. The
current and the voltage also rose with time. At the 27th minute a barrier effect
blocked the electrolysis of water, and one can best appreciate the cycle of events by
reference to FIG. 13.

STAGE E
The Anatomy of the Barrier Effect
Region A: Shows active and efficient hydrolysis

Region B: The barrier region effect can be initiated with taps of the finger, or it can
spontaneously occur as a function of time.

Phase a: The current rose from 1 mA to 30 mA. The voltage fell from 22 volts to 2.5
V.

Phase b: If component I is tapped mechanically during Phase a supra --- it can be
reversed as follows: The current dropped from 30 Ma to 10 Ma. The voltage shot up
from 5 volts to over 250 volts (off scale).

Throughout Phase a and Phase b, all hydrolysis has ceased. It was observed under
the microscope that the inner surface of the outer electrode was thickly covered with
hydrogen gas bubbles. It was reasoned that the hydrogen gas bubbles had become
trapped in the electrostricted layer, because the water molecule tetrahedrons had
flipped so that the S+ hydrogen apices had entered the Helmholtz layer and were
absorbed to the electronegative charge of the electrode. This left the S- lone pair
apices facing the electrostricted layer. This process bound the newly forming
H.sup.+ ions which blocked the reaction

H" +H" +2e==>H,(gas)

STAGE F
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Region C: It was found that the barrier effect could be unblocked by some relatively
simple procedures:

(a) Reversing the output electrodes from Component I to Component II, and/or:

(b) Mechanically tapping the Component III cell at a frequency T/2 = 1.5 seconds
per tap.

These effects are shown in FIG. 12 and induce the drop in barrier potential from:

E = /250 volls 10 4 volis
) = 4 mw. (finel state)

[ = 10ma ol A

Upon unblocking of the barrier effect, electrolysis of water resumed with renewed
bubble formation of hydrogen gas.

The barrier potential problem has been solved for practical application by lowering
the high dielectric constant of pure water, by adding salts (NaCl, KOH, etc.) to the
pure water thereby increasing its conductivity characteristics. For optimum
efficiency the salt concentration need not exceed that of sea water (0.9% salinity) in
Section 3, "Thermodynamics of the Invention", it is to be understood that all water
solutions described are not "pure" water as in Section B, but refer only to salinized
water.

Section 3 --- The Thermodynamics of the Invention (Saline Water) ~
Introduction (water, hereinafter refers to salinized water) ~

The thermodynamic considerations in the normal operations of Components 1, II,
and III in producing hydrogen as fuel, and oxygen as oxidant during the electrolysis
of water, and the combustion of the hydrogen fuel to do work in various heat engines
is discussed in this section.

In chemical reactions the participating atoms form new bonds resulting in
compounds with different electronic configurations. Chemical reactions which
release energy are said to be exergonic and result in products whose chemical bonds
have a lower energy content than the reactants. The energy released most frequently
appears as heat. Energy, like matter, can neither be created nor destroyed according
to conservation law. The energy released in a chemical reaction plus the lower
energy state of the products is equal to the original energy content of the reactants.
The burning of hydrogen occurs rather violently to produce water as follows:

2H, + O, ===>2H,0 - .DELTA.H 68.315 Kcal/mol (this is the enthalpy, or heat of
combustion at constant pressure)

(18 gms) = 1 mol)

The chemical bonds of the water molecules have a lower energy content than the
hydrogen and oxygen gases which serve at the reactants. Low energy molecules are
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characterized by their ability. High energy molecules are inherently unstable. These
relations are summarized in the two graphs of FIG. 14. It is to be noted that FIG. 14
(b) shows the endergonic reaction aspect of the invention when water is decomposed
by electrolysis into hydrogen and oxygen. FIG. 14 (a) shows the reaction when the
hydrogen and oxygen gases combine, liberate energy, and re-form into water. Note
that there is a difference in the potential energy of the two reactions. FIG. 14 (c)
shows that there are two components to this potential energy. The net energy
released, or the energy that yields net work is labelled in the diagram as Net Energy
released, and is more properly called the free energy change denoted by the Gibbs
function, -. DELTA.G. The energy which must be supplied for a reaction to achieve
(burning) spontaneity is called the activation energy. The sum of the two is the total
energy released. A first thermodynamic subtlety of the thermodynamic device of the
invention is noted in Angus McDougall's Fuel Cells, Energy Alternative Series, The
MacMillan Press Ltd., London, 1976, page 15 it is stated:

"The Gibbs function is defined in terms of the enthalpy H, and the entropy S of the
system:

G =H-T S (where .tau. is the thermodynamic temperature)

A particularly important result is that for an electrochemical cell working reversibly
at constant temperature and pressure, the electrical work done is the net work and
hence,

.DELTA.G = -w,

For this to be a reversible process, it is necessary for the cell to be on “open circuit’,
that is, no current flows and the potential difference across the electrodes is the EMF,
E. Thus,

.DELTA.G = -zFE

(where F is the Faraday constant --- the product of the Avogadro Constant + Ny =
6.022045 x 10% mole'l, and the charge on the electron, e = 1.602 189 x 10" C ---
both in SI units; and z is the number of electrons transported.) when the cell reaction
proceeds from left to right."

It is to be noted that the activation energy is directly related to the controlling
reaction rate process, and thus is related to the Gibbs free energy changes.

The other thermodynamic subtlety is described by S. S. Penner in his work: Penner,
S. S. and L. Icerman, Energy, Vol, II, Non-Nuclear Energy Technologies. Addison-
Wesley Publishing Company, Inc. Revised Edition, 1977. Reading, Mass. Page 140
ff.

"It should be possible to improve the efficiency achieved in practical electrolysis to
about 100% because, under optimal operating conditions, the theoretically-attainable
energy conversion by electrolysis is about 120% of the electrical energy input. The
physical basis for this last statement will now be considered.
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"A useful definition for energy efficiency in electrolysis is the following: the energy
efficiency is the ratio of the energy released from the electrolysis products formed
(when they are subsequently used) to the energy required to effect electrolysis. The
energy released by the process

H; (gas) + (1/2)0; (gas) ===> H,0 (liquid)

under standard conditions (standard conditions in this example are: (1) atmospheric
pressure = 760 mm Hg and (2) temperature = 298.16° K. = 25° C. =77° F.) is 68.315
Kcal and is numerically equal to the enthalph change (. DELTA.H) for the indicated
process. On the other hand, the minimum energy (or useful work input) required at
constant temperature and pressure for electrolysis equals the Gibbs free energy
change (DELTA.G). There is a basic relation derivable from the first and second
laws of thermodynamics for isothermal changes, which shows that

.DELTA.G = .DELTA.H - T.DELTA.S

where .DELTA.S represents the entropy change for the chemical reaction. The Gibbs
free energy change (.DELTA.G) is also related to the voltage (E) required to
implement electrolysis by Faraday's equation, viz.

E = (.DELTA.G/23.06n) volts

where .DELTA.G is in Kcal/mol and n is the number of electrons (or equivalents)
per mol of water electrolyzed and has the numerical value 2.

"At atmospheric pressure and 300° K., .DELTA.H = 68.315 Kcal/mol of H,O (i) and
.DELTA.G = 56.62 Kcal/mole of H,O (i) for the electrolysis of liquid water. Hence,
the energy efficiency of electrolysis at 300° K. is about 120%."

Fil
e = 120%

C

ql

"(When) H; (gas) and O, (gas) are generated by electrolysis, the electrolysis cell
must absorb heat from the surroundings, in order to remain at constant temperature.
It is this ability to produce gaseous electrolysis products with heat absorption from
the surroundings that is ultimately responsible for energy-conversion efficiencies
during electrolysis greater than unity."

Using the criteria of these two authorities, it is possible to make a rough calculation
of the efficiency of the present invention.

Section 4 --- Thermodynamic Efficiency of the Invention ~

Efficiency is deduced on the grounds of scientific accounting principles which are
based on accurate measurements of total energy input to a system (debit), and
accurate measurements of total energy (or work) obtained out of the system (credit).
In principle, this is followed by drawing up a balance sheet of energy debits and
credits, and expressing them as an efficiency ration, .eta..
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_ Credit _ Encrey Out <l
1= "Debt — EnereyIn

The energy output of Component I is an alternating current looking into a highly
non-linear load, i.e., the water solution. This alternating current generator
(Component ) is so designed that at peak load it is in resonance (Components I, II,
IT), and the vector diagrams show that the capacitive reactance, and the inductive
reactance are almost exactly 180° out of phase, so that the net power output is
reactive, and the dissipative power is very small. This design insures minimum
power losses across the entire output system. In the experiments which are now to be
described the entire emphasis was placed on achieving the maximum gas yield
(credit) in exchange for the minimum applied energy (debit).

The most precise way to measure the applied energy to Components II and III is to
measure the Power, P, in Watts, W. This was done by precision measurements of the
volts across Component II as root mean square (rms) volts; and the current flowing
in the system as rms amperes. Precisely calibrated instruments were used to take
these two measurements. A typical set of experiments (using water in the form of
0.9% saline solution = 0.1540 molar concentration) to obtain high efficiency
hydrolysis gave the following results:

rms Current = =25 mA to 38 mA (0.025 A to 0.038 A)
rms Volts = E =4 Volts to 2.6 Volts

The resultant ratio between current and voltage is dependent on many factors, such
as the gap distance between the center and ring electrodes, dielectric properties of the
water, conductivity properties of the water, equilibrium states, isothermal conditions,
materials used, and even the presence of clathrates. The above current and voltage
values reflect the net effect of various combinations of such parameters. The product
of rms current, and rms volts is a measure of the power, P in watts:

P=1x E =25 mA.times.4.0 volts = 100 mW (0.1 W)
P=1x E =38 mA.times.2.6 volts = 98.8 mW (0.0988 W)

At these power levels (with load), the resonant frequency of the system is 600 Hz
(.-+-.5 Hz) as measured on a precision frequency counter. The wave form was
monitored for harmonic content on an oscilloscope, and the nuclear magnetic
relaxation cycle was monitored on an X-Y plotting oscilloscope in order to maintain
the proper hysteresis loop figure. All experiments were run so that the power in
Watts, applied through Components I, II, and III ranged between 98.8 mW to 100
mW.

Since, by the International System of Units --- 1971 (SI), One-Watt-second (Ws) is
exactly equal to One Joule (J), the measurements of efficiency used these two

yardsticks (1 Ws=1 J) for the debit side of the measurement.

The energy output of the system is, of course, the two gases, hydrogen (H,) and
oxygen (1/20;), and this credit side was measured in two laboratories, on two kinds
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of calibrated instruments, namely, a Gas Chromatography Machine, and, a Mass
Spectrometer Machine.

The volume of gases, H, and (1/2)O,, was measured as produced under standard
conditions of temperature and pressure in unit time, i.e., in cubic centimeters per
minute (cc/min), as well as the possibly contaminating gases, such as air oxygen,
nitrogen and argon; carbon monoxide, carbon dioxide, water vapor, etc.

The electrical, and gas, measurements were reduced to the common denominator of
Joules of energy so that the efficiency accounting could all be handled in common
units. The averaged results from many experiments follow. The Standard Error
between different samples, machines, and locations is .+-.10%, and only the mean
was used for all the following calculations.

Section 5 --- Endergonic Decomposition of Liquid Water ~

Thermodynamic efficiency for the endergonic decomposition of liquid water
(salinized) to gases under standard atmosphere (754 to 750 m.m. Hg), and standard
isothermal conditions @ 25° C. = 77° F. =298.16° K., according to the following
reaction:

H,O(1) ===> H, (g) + (1/2)05 (g) + .DELTA.G 56.620 KCal/mole

As already described, .DELTA.G is the Gibbs function (FIG. 14b). A conversion of
Kcal to the common units, Joules, by the formula, One Calorie = 4.1868 Joules was
made.

.DELTA.G =56.620 Kcal x 4.1868 J = 236,954 J/mol of H,O (1) where, 1 mole is
18 gms.

.DELTA.G = the free energy required to yield an equivalent amount of energy from
H.sub.2 O in the form of the gases, H, and (1/2)0O..

To simplify the calculations, the energy required to produce 1.0 cc of H,O as the
gases, H, and (1/2)O, was determined. There are (under standard conditions) 22,400
cc =V, of gas in one mole of H,O. Therefore,

AG 23954 [
VT 22,400 co

105783 I/ce

The electrical energy required to liberate 1.0 cc of the H>O gases (where H, = 0.666
parts, and (1/2)O, = 0.333 parts, by volume) from liquid water is then determined.
Since P =1 Ws =1 Joule, and V=1.0 cc of gas = 10.5783 Joules, then,

PV .10 3 105783 ] .. 10.5783 ]
: = 10.5783 W5

Since the experiments were run at 100 mW (0.1 W) applied to the water sample in
Component II, III, for 30 minutes, the ideal (100% efficient) gas production at this
total applied power level was calculated.
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0.1 Ws x 60 sec x 30 min = 180.00 Joules (for 30 min)

The total gas production at Ideal 100% efficiency is,

180.00 J/10.5783 J/cc = 17.01 cc H,0 (g)

The amount of hydrogen present in the 17.01 cc H,O (g) was then calculated.
17.01 cc H,O (gas) x 0.666 H, (g) = 11.329 cc Hz (g)

17.01 cc H>0 (g) x 0.333 (1/2)0; (g) = 5.681 cc (1/2)0; (g)

Against this ideal standard of efficiency of expected gas production, the actual
amount of gas produced was measured under: (1) standard conditions as defined
above (2) 0.1 Ws power applied over 30 minutes. In the experiments, the mean

amount of H, and (1/2)O, produced, as measured on precision calibrated GC, and
MS machines in two different laboratories, where the S.E. is +-10%, was,

Measured Mean = 10.80 cc H (g)
Measured Mean = 5.40 cc (1/2) O, (g)
Total Mean= 16.20 cc H,O(g)

The ratio, .eta., between the ideal yield, and measured yield,

Meamured Hz(g) 10.80 ec
T Tde=a1 Halz) MR 130%

Section 6 --- Energy Release ~

The total energy release (as heat, or electricity) from an exergonic reaction of the
gases, H, and O, is given by,

Hal(g) + (3)02(g) —>H:0 (#) — AH 65315 Keal/mol =

(—-AH 286021 Toules) mpl

It is possible (Penner, Op. Cit., p. 128) to get a total heat release, or total conversion
to electricity in a fuel cell, in the above reaction when the reactants are initially near

room temperature (298.16° K.), and the reactant product (H,O) is finally returned to
room temperature. With this authoritative opinion in mind, it is desirable to

determine the amount of energy released (ideal) from the exergonic experiment. The

total energy of 1.0 cc of H,O (1), as above is:

286031 T/mel

14t co AH = $3508t0 0 = 127687 Trce H( (1)

for H, = 12.7687 x 0.666 = 8.509 J/0.66 cc H, for O, = 12.7687 x 0.333 = 4.259
J/0.33 cc (1/2)0;
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The energy produced from the gases produced in the experiments in an exergonic
reaction was,

16.20 cc H>O (g) x 12.7687 J/cc HyO = 206,8544 J.

The overall energy transaction can be written as,

EXERGONIC —aH PN s O
ENDERGONIC — 1~ YAG — R0

114919 . 114.92%

In practical bookkeeping terms the balance of debits and credits, n = (-.DELTA.H) -
(+.DELTA.G), so, n =206.8544 J - 180.0 = + 26.8544 J (surplus).

Since, in the invention, the gas is produced where and when needed, there is no
additional cost accounting for liquifaction, storage, or transportation of the hydrogen
fuel, and the oxygen oxidant. Therefore, the practical efficiency, is

_ _268544)
S Tl

14.919% (as nat return on the original energy investonent)

In practical applications, the energy output (exergonic) of the Component II System
can be parsed between the electrical energy required to power the Component I
System, as an isothermal closed loop; while the surplus of approximately 15% can
be shunted to an engine (heat, electrical, battery, etc.) that has a work load. Although
this energy cost accounting represents an ideal model, it is believed that there is
enough return (app. 15%) on the capital energy investment to yield a net energy
profit that can be used to do useful work.

Conclusion ~

From the foregoing disclosure it will be appreciated that the achievement of efficient
water splitting through the application of complex electrical waveforms to energized
water molecules, i.e. tetrahedral molecules having bonding angles of 109°28', in the
special apparatus described and illustrated, will provide ample and economical
production of hydrogen gas and oxygen gas from readily available sources of water.
It is to be understood, that the specific forms of the invention disclosed and
discussed herein are intended to be representative and by way of illustrative example
only, since various changes may be made therein without departing from the clear
and specific teachings of the disclosure. Accordingly, reference should be made to
the following appended claims in determining the full scope of the method and
apparatus of the present invention.

Top ~ Home
rexresearch.com

-41 -


http://www.rexresearch.com/puharich/1puhar.htm
http://www.rexresearch.com/index.htm

REX RESEARCH
P O BOX 18250
JEAN

NV 89019

‘ "r\J’:EJL.ICJ' | usa

PTLE:

dovi Tt T M

J&-g0V Milorad: TRANSMUTATION OF CARBON TO OXYGEN -« Ethylene
& acetylene were reacted with phosphorus or copper oxide, condensed and
analyzed. Elemental carbon had been transformed to Oxygen! The experiment
was repeated with various reagents and similar results. Here are 2 papers -
- IN GERMAN -- reporting the remarkable simple experimental details.. This
process has enormous implications for industry, agriculture, geochemistry,
etc..
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Chemical Absiracts.

The Condensation Products of Ethylene and Acetylene Formed through the Agency
of the Silent Electric Discharge. MiLorap Z. Jovitsuimrscn.  Bergau-Akademie
in Belgrad. AMonaish., 29, s—14.—Berthelot has shown that a silent electric discharge
acting upon saturated or unsaturated hydrocarbons will split off hydrogen in vary-
ing quantities from the molecule and, instead of polymerization products, condensa-
tion products will result. The anthor reports the work upon ethylene and acctylene
under these conditions. The pure dry gases were introduced into a synthetizer, an
ozonizer with mmnometer attachment. In the case of ethylene the condensation
produet is soluble in EtOH and Ft,0 and gives a high molecular weight of 420, This
corresponds to a formula approaching CyH,. The action of bromine and nitric acid
upon this product led to its classification with cyclic compounds. 7The acetylene con-
densation product is extremely insoluble and hence no molecular weight determina-
tion could be directly obtained. The compound is similar in chemical properties
to the preceding one, and is undoubtedly of ring structure. The deficiency in per-
centage of carbon in these compounds is worthy of note. An explanation for the
same is given by the author in the following abstract (Monatsh., 29, 1-4).

WiLLiam J. HaLE.

The Mysterious Deficiency of Carbon in the Condensation Products from Ethylene
and Acetylene. Mitoran Z, Jovrrscurrscir.  Bergau-Akademie in  Belgrad.
Monatsh., 29, 1-4.—Pure dry ethylene and acetylene were in turn brought under the
influence of silent electric discharge, and the condensation product in each case ana-
lyzed. The purest chemical reagents were employed in the combustions. From several
determinatiuns the percentage of carbon and hydrogen taken together fell below the
theoretical 100%; in the case of the ethylene product a 7% and in that of the acetylene

product a 229, deficiency was noted. This loss in the amount of hydrogen and car-

bon required by the formulae of hydrocarbons has been accounted for by Bertheiot
in the possibility of oxygen absorption from the atmosphere. The author has ex-
cluded this possibility by working with dry gases and preserving the products in ber-
metically sealed tubes immediately upon their formation. It is stated also that con-
densed ethylene loses no carbon on exposure to the air and that condensed acetylene
is hardly affected by many weeks’ standing. The analysis of the products {rom sealed
tubes and those exposed for some time to the air were in agreement witheach other.
The possible intake of oxygen during the removal from the tubes is practically nil,
owing to the rather insoluble nature of the compounds and the absence of any change
in their appearance. These facts present us with a scientific riddie, a chemical
anomaly, which the author believes can be explained only through experimental er-
rors or through the transformation of elements. As great care and precision were taken
in all of the determinations, the author is more convinced of the latter possibility,
especially since these condensation products, notably that of acetylene, possess strong
radicactive properties. These products, therefore, may be considered, not as simple
hydrocarbons, but as compounds of these with known or unknown elements lere
brought into existence through the action of the silent electric discharge upon gaseous
ethylene or acetylene. WiLLiam 1. Hawr.
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Dur ratselhafte Mangel an Kohlenstofl' bei

den Kondensationsprodukien von Athylen
und Acetylen

yonu

Milorad Z. Jovitschitsch.

Aus dem Laboratorium der Bergbau-Akademie in Beigrad. - .

{Vorgelegt in der Siczung am 10. Oktober 1907.)

Der zu wiederholtem Mate bedeutend geringer gefundene
Kohienstoffgehalt bei diesen Produkten dringte mich, hieraber
Aufklarung zu erhalten. Vor allem beobachtete ich die grofite
Sorgfalt bei der Darsteliung. Das Athyvien sowohi als auch
das Acetylen wurden vollkommen trocken in den Synthetisator
eingefithrt, dessen Inhalt kaum lber 50 bis 50 cme® betrug. Das
kondensierte Athyten wurde auf Schwefeigehalt zepriift, das
kondensierte Acetylen auf Phosphor, beidemal mit negativem

Eriolge. .
Dann schritt ich mit allen zu Gebote stehenden Vorsichts-

mitteln zur Verbrennung. Die Verbrennungen wurden zuerst
mit Kupferoxyd ausgefithrt, indem die Substanzen innig mit

diesem. zusammengemischt waren; das Kupferoxyd. ist von-

Kahlbaum bezogen. Dann fithrte ich die Verbrennung im
Sauerstoffstrom und schlieflich mit Bleichromat aus, welches
ebenfalls von Kahibaum herrihrte. in allen diesen Fiillen
waren die Resultate dieselben.

Hier Jie Grenzwerte jener zwei Analysen des konden-
sierten Athylens, zwischen denen Jdie Werte aller anderen
Wasserstoff- und Kohlenstoffzaklen einer und derselben Por-

tion variierten:?!

1 Ieh erwarte, dal je nach der Stromstdrie und Finwirkzrosdacer ver-

schiedene Werte fir Kohiensioff gefunden werden.

Chemia-Heft Xr. 1. 1
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U0 1147 7 Suhstanz eruaben 001425 = 1,0 und 33384 ¢ €O, oder
oL Hound so-4407, O
T4 Substanz ergaken 002062 g Hau und 13108 g CO,y oder
a-1me Hound Tues40, O

um G, oo

Hier die Resultate von drei Ana'vsen kondensierten Ace-
tylens, von welchen je eine mit Kupferoxyd allein, im Sauer-
stoffstrom und mit Bleichromat ausgefiihrt wurde.

o100 g Substanz ergaben 00818 ¢ Hy0 und 0-3432 g COy oder
Grusey, Hoond 71-969, €. Iée Substanz wurde direkt nach der Dar-
stellung mit Alkohol auspgekocht. sodann im Exsikkator getrocknet.

H. Absichtlich dnppeltes Gewicht abgewogen.

0-260 g Substanz ergaben 0-1628 ¢ HoO und 0-884 ¢ CO, oder
6-040, H und 71-98%, C,

01490 ¢ Substanz ergahen 00919 ¢ HoO und 03905 ¢ CO, oder
G877, H und V1-23%, C. Dic Substanz ist lingere Zeit vor der Ver-
brennung der atmosphdrischen Luft ausgesetzt warden, wobei sie an
Gewicht nicht zugenommen hat. Einige Millizramm \Vasser nimmt sie
wohl dabei auf, verliert es aber im Exsikkator wieder,

Die Summe von Kohlenstoff und Wasserstoff ist hier um
22%,, zweiundzwanzig Prozente, geringer als 100. So oft
die Verbrennung unter welchen Bedingungen immer aus-
gefithrt wurde, bekam man nie mehr Kohlenstof.

Das sind Tatsachen, welche vorliufig keine Erklirung
finden. An die Berthelot'sche Angabe, daB diese Kondensa-

tionsprodukte begierig Sauerstoff aufnehmen, ist gar nicht zu

denken. Kondensiertes Athylen wird beim Stehen an der Luft
zwar dickflissiger, verliert dabei aber von seinem Kohlenstoff-
gehalte kaum etwas. Kondensiertes Acetylen aber &ndert sich
auch bei wochenlangem Stehen an der Luft nicht im geringsten
dulertich. Ob Berthelot zu jener Angabe durch eventuell
konstatierte Verluste an Kohlenstoff mittels einer Elementar-
analyse, woriiber er keine Mitteitung macht, gebracht worden
ist oder durch irgend eine andere Beobachtung, weiB ich
nicht. Die Angabe ist fiir meine Prdparate, die in hermetisch
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grachinssenen Gefafien aufbewahrt wurden, da ich dieser
Heetn-'at hen Anpabe Rechnung trug, ausgeschlossen, wenn
arp aucie -onet zutrife. Ubrigens, wie gesagt, zeichnen sich
div Anatlvsen Jes an der Luft ausgesetzten von dem im
die.o oo 5iB aufhewahrten Priparate durch nichts aus.
F~ ~onnte nur noch eine Maplichkeit vorhanden sein, nédmlich
Lo dan der Sauerstoff withrend des Herausnehmens der Sub-
prarate hinzukam, Dies scheint mir aus-
tne~en: ersiens deshalh, weil kein Unterschied, keine
Jdabei zu beobachien ist, und zweitens, weil ein
siger umd nirpends auflislicher Korper eine
hieit ~chweilich besitzen kdnnte.

sinchy. Jdatd wir durch diese experimentellen
n groties wissenschaftliches Ritsel gebracht

sanT omis Jdem

Lover
woarden sind Als Schiltzenberger?! vor 25 Jahiren bei den
Liementaranalvsen kaukasischen Petroteums hiufig 101 bis
Tap hvrs Kohlen- und Wasserstofl statt 100 erhalten  hatte,
glaubte er den Grund dafiir »in der Unsicherheit der Grund-
lapre unseres wissenschaftlichen GebAudes finden zu kiinnene,
:ndem er noch hinzufiigte, dafl es diese Fihigkeit durch
tieiichtung verliere, im Dunkeln aber behalte. Damals bezeich-
nete man diese Angabe als eine chemische Anomalie.

Meine experimentellen Beweise aber sind keine Ano-
malien. Denn wenn bei einer chemischen Reaktion, in diesem
Falle einer Synthese aus einem bekannten Kohlenwasserstoffe,
wieder nur ein Kohlenwasserstoff resultiert, dessen Summe
von Bestandteilen aber um 7, beziehungsweise 22 ¢/, von dem
normalen Werte von 100 differiert, so kdnnen da nur zwei
Mbglichkeiten vorhanden sein. ‘Entweder hat man mit einem
analytischen Fehler oder mit einer Transformation von
Elementen zu tun. Etwas Drittes ist vollig ausgeschloszen.

Mag die Ansicht tiber die Transformation von Flementen
bei der Einwirkung dunkler elektrischer Entladung auf Athylen
und Acetylen noch so unglaublich erscheinen, sie ist der tat-
sdchlichen Sachlage gemiB die einzig gestattete. Ich bin ven
ihr um so mehr liberzeugt, als beide _.T._:Lc:m.u:o:mm:,:g

! Ber. der deutschen chem. Ges., 13, 988 (1352).
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sesonders Jas Jes Acetvlens, stark radioaktive Eigenschaften
hesizen, Somit wiren Jiese Kondensationsprodukte keine ein-
tachen Kohlenwasserstoffe. sondern Verbindungen mit noch
vinem entweder bekannten oder unbekannten Elemente, zu
dessen Dilduny die Finwirkung dunkler elekirischer Entladung

aul pasformeoes Athylen und .,,.:.aJ;o.: den Anlaffl gegeben
hatte. Der obise Mangel bis 100 mufi also diesem dritten
Elermente zuiiomnien.

Trifft diese Vermuuing zu, so sind selvstverstindlich die
experimentellen Resultate der’ vorhergehenden Ahbandiung
anders zu deuten. Aber nicht nur sie, sondern das ganze
- chemische Gebiude wird dann in neuem lichte erscheinen.

Zum Schlusse soll noch erwihnt werden, daff die in der
zitierten ersten Arbeit ausgesprochene Vermutung iiber erfolg-
reiche Finwirkung des stark wechselnden sogenannten Tesla-
schen Stromies auf chemische Reaktionen in dem Syntheti-
sator sich nicht bewahrheitete. Als ich in ein einige Zentimeter

breites, beiderseits offenes, mit Korken gut verstopftes Glas,

durch welches zwei parallele Driihte gingen. diesen Strom dem
darin befindlichen Aceivlen zuflbrte, spaltete sich Wasserstoff
unter Ablagerung von Kohle an den Drihien ab. Es scheint
somit diese Tesla’sche Elektrizitit der Funkenelektrizitat, be-
treffend die chemischen Reaktionen, gleichzukommen.

i e ¢t U
AL ﬁma _,A. mﬁomwv

{iber die Kondensationsprodukte von Athylen
und Acetylen mittels der dunklen elektri-
schen Entladung

von

Milorad Z. Jovitschitsch.

{Vorgelegt in der Sitzung am 10. Oktober 18075

Vor etwa 45 Jahren studierte Berthelot die Einwirkung
Junkler elektrischer Entladung auf die chemischen Reaktionen
:n seinem Ozonizator und erhieft das Ozon, das Schwefelhepta-
uxyd und noch einige andere Korper. Vor zehn Jahren?! fithrien
l.ozanitsch und ich eine Reihe von Synthesen in demselben,
durch einen Manometeransatz modifizierten Apparat aus, den
wir Elektrisator nannten, fiir den ich aber infolge der syntheti-
schen Prozesse, die in ihm verlaufen, den Namen Synthetisator
vorschlage. Unter anderem wurde die Einwirkung dunkler
elektrischer Entladung auch aul die ungesittigten Koblen-
wasserstoffe gepriift, flir welche wir wegen der physikalischen
Eigenschaften der erhaltenen Produkte Polymerisation zu
Verbindungen von hohem Molekulargewicht annahmen. Vor
uns schon studierte Thenard im Jahre 1874 diese Elektrizitat,
aber nur auf Acetylen, und fand ebenfalls, daf es sich dabet zu
einem von der Zusammensetzung Jdes Acetylens #uflerst
bestindigen Produkt polymerisiert.?

Gleich nach unserer Publikation ergriff Berthetot von
neuem die Arbeit auf diesem Gebiet® und bewies, da8 bei der
Einwirkung dunkler elektrischer Entladungen sowohl auf
Eesiittigte als auch ungesittigte Kohlenwasserstoffe sich Wasser-

W 1 Ber. der Deutschen chem. Ges., 70, 135 (1897).
¥ 2 Ber. der Deutschen chem. Ges, 7, 180 (1874},
* Comptes Rendus (1898), I, 581.
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stoffl in vercehiedenen Quantitiiten abspalte. somit keipe
Polvnterieations. sondern Kondensationsprodukte sich bitden.
Yer zu dic<emn Zwecke durch le 24 Stunden Javernde Strom
war von Jder Stiirke 2 Ampére und 12 Volt.

Ioh bediente mich diesmal eines noch kriftigeren Stromes,
als fiir die ersten derardigen Versuche angegeben wurde, und

zwar Gher 3 Ampére und acgen 100 Volt. Iy dem Synthetisator

el il dwnch 3 Tage und 2 Niichte fast ununterbrachen diesen
Strom aut Jdas trockene .M:ﬂd_o:,‘ dargestellt aus Alkohol und
Schwefelsiture, sinwitken, Das Athvlen gelangte aus eipem
Cuasomerer in Jen Synthetizaior in dem Mafle, in welchem es
in diesem s erbraucht wurde, Fs entstanden 36 g von dem schon
frither Unwc::mrmsn? dickMiiss<igen gelbritlichen, Gher 2000
siedenden  Produkte. Auf dieselbe  Weise (Versuchsdauer
30 Stunden) stellte ich geoen 4 ¢ vom festen Rondensati s
rrodukfe des Acetviens dar, Das Acetylen wurde avs Caicivm-
carbid gewonnen und vellstindig trocken  der Finwirky

Al
dunkicr elektrischer Entladung ausgesetzy,

Untersuchungen iiber kondensiertes Athylen.

Es interessierte mick, zuniichst die GroBe des Motekular-
gewichtes Jdieser beiden Kérper zu ermitteln, Das aus Acetylen
erhaitene, beim Erhitzen stark zu verpuffende Produkt ist aber
S0 gut wie unlislich, dagegen das aus Athylen in Ather und
Alkehol Teicht listich. Dureh die Freundtichkeit des Herrn
Prof. Siegfried aus Leipzig wurde das Molekulargewicht

mittels  der mmm,_mn::Emm}a:::m hestimmt und auf 419-7
gefunden.

Gewicht des Alkohols | e 1970,
Gewicht der Substanz . ceew... 0-46888.
,M.m_ﬁﬁm_.m”:am}@:c:m Ceve... 00085

Die Formej CraHey, deten Molekulargewicht 420 betragt,
ist ausgeschlossen, weil, wie schon erwihnt, bei der Reaktion
keine Polvmerisation stattfindet. \uf Grund seiner analytischen
Daten, dufi aus 100 Volumen Aihyien 25- 15 Volumen Wasses-
stoff uind 1-45 Volumen Athan entstehen, hat Berthelot das

Atomverhiitnis  des Kohlenstafles zy Wasserstoff in  dem

Kondensationsprodukte von Athylen.

Koendensationsprodukte zu C, 0 H, _um:uns:mm und n:mawya_,m
Forme 8T oMo Ow splter die Formeln (CoH, )y oder (€ H |,
stpuers et . .

T,.. ;.:m”.,?:u:_nqu:s_..a.mm:N:m:“mn:m_um?:.n_n_._mo_:ﬁn:mﬂm
Forme! den Koadensationsprodukt zukommt. stiel aufl ::”
siwva lele Sioawvierigkeiten, e fir den Kohlenstoff w:?..o:_ bei
SreoAathaGenverhindung wls auch bei der Acetyienverbindung

wnuvdenen Zahlen bringen mich zu der Ansicht, daf eine

toshor v beranete Pehtorquelie vorliegt.

oo ocich nter aut Grund der Berthelot'schen Zahlen
- , Wassorstoffwerten dann doch eine Be.
P srette o n MY D nroew ohie von rund 420 passen
N TI wnt UL ven den Molekular-
LR TP tesonders Jdie erste und dritte.

werte nehanerer . Verbrennungen  variierten

swmchen T8 und 14 und sins im Mittel 1&-45%,.

. Die Formel Cy, My, fordert nur 12-20% H, die m.,c_._:rw._
b 12-73 L Sie sind nlso auszuschlicBen. Es d_.a_g. somit
als wahrecheinlichste Formel C,, H, . welche 13-04%/, Wasser-
Zur Emtscheidung. ob man es mit einem den
alyphatisehen oder zyklischen Verbindungen gehdrigen Kéarper
@ iun huaite, studierte ich die Einwirkung von wqoa...

Lie dtherische Lisung wurde mit Brom im Uberschuf
versetzt. Es schied sich nichts aus. Nach Verdunstung des
Athers blieb eine braune, zihe Masse zurlick, die sich in
warmem Alkohol nicht auflést, sondern nur schmilzt und heim
Erkallen asphaltahnlich wird. Um darin Brom zu bestimmen,
erhilzte ich es in zugeschmolzenem Rohre mit konzentriertor
Salpetersdure in Gegenwart von Siltbernitrat bis 100°. Es
entstand reichlich eine gelblich-weiie Substanz, die sich aber
nicht als Silberbromid, sondern als eine bromfreie Verbindung
erwies, welche auf Zusatz von wenigen Nubikzentimetern
Salpetersdure in Lasung ging. 1as durch Brom entstandene
Praune Produkt, degsen Gewicht aus 0-32 7 kondensierten
Athylens nur etwas fiber 0-213 & betrup, st deshalk wahr-

stoff ertorde

! Comptes Rendus (JRO8, 770




Lo M. Z. Jovitschitseh,

scheintich em .ﬂ.?u.%:e:.ﬂ,aa:_ﬂ. und Jas durch m_.:.,.a.:w::m
von Salpetersiiure auf ducse[pe erhaltene gelblich-weiBie Silper-
calz, in svelchem Stickstoff nachzuweisen ist, ein Nitrifikations-
frroduke

Wiive Jdre Binduns der Koblenstoffatome in dem Konden-
sntionsprodukie eipe geiadlinige, so miilte dje Bromaddition

relativ leicht vor s
aus -3 bis 35 ¢ angewandter Substanz einige Milligramme
eines  Brom enthaltenden, celblich ausschenden  Karpers
austallen: nach seiper geringen Menge ist er wohl aber als
ein Produkt sinep sekundiren Reaktion zu betrachten. Dieses
Ausbleiben einer Promadditing I8t auf eine zykiische Bindung
der Kohlensteffatome im Molekul des xo:a»:mm:o:nﬁqoacﬁmm
schiiefien.

Dafiir spricht auch das Verhalten der konzentrierten
Ralpetersiiure gegentiiber. Von dieser wird es sofort braun, wie
wenn man diese zu Anilin oder Benzol hinzufiigt. Es entsteht
ein dem bei der w_,oamis,_,_,r.:nu erhaltenen dhnlicher Karper-
Auch beim lingeren Stehen tritt keine weitere a,mam:ach:m
€in; es trennt sich nur dje Saure von der an deren Oberfliche
mn::_mS:_c:am:_uam::@:non_q_:mm_.m_ﬁm:.mqwa:an: Erwirmenayf
dem Wasserbade aur 50 bis 60° tnitt stiirmische Reaktion ein,
welche man durch Wegnehmen des Gefiiles vom Wasserbade
miBigen kann. Das Glasrohr, in welchem am besten die Reaktion
Auszufiitren ist, fillt sich mit einer schaumigen Masse und die
Flissigkeit wird gelblich klar, Nach Zusatz von Wasser erstarrt
die schaumige Masse zu einem plastischen, volumindsen, gelb
gelirbten Korper, welcher, mehrere \lale mit viel Wasser,
schlieSlich mit Alkohol ausgewaschen, fast unslislich und im
Exsikikator bis Zum konstanten Gewicht getrocknet wird. Dabej
wird er hart, von rétlichem Aussehen. Aus 0-53 £ des Konden-
mmzosmnqoa:rﬁmm. die mit 5 bis Bem? roammnq_.mnn_,Mm_ﬁn»mammca
behandatlt wurden, entstanden 0-552 g von diesem letzteren und
aus der sauren Flissigkeit samt Waschwasser und Alkohol,
beim Eindampfen bis zur Trockene, blieben noch Q-065 ¢
zurtick, im ganzen also 0617 g

Beim Knchen mit Alkohol liste sich bis auf 0-123 ¢ alles,
die auch beim wiederholten Behandeln mit diesem unlgslich

h gchen. Dann ung wann sah ich zwar

=1 0
Rondensationsprodukte von Athyien

tieren. dus Jlem noch warmen Filtrat schied sich zuerst sin
vromo ot oher Rirper im Gewichte von 00007 ¢ mc.n.,::a :hwq:
wor Ahkithiung des  Alkohols  eine  sirupartige
w.r"...un_.:_.,:. “ie Haupimasse des durch die Einwirkung von
suonsoetocorn - Splpetersdure erhaltenen Produktes ab, .;.n_.n:m.m

tovassen des Alkohols im Exsikkator zu einem
fichen, anfangs kiebrigen. spiter aber voll-
: witre-tindigen Korper erstarrte.

EAC

co0 by abhener Teil
: TRt i und G0 3040 £ GO, )
o . H K “men N bei Tod mm, [z 23% ader
] N %
) IR T
A Seeatienecoanet sich etnfaches Atomverhiltnis
[N g .
. e Gefunden
' Nmat——" i —— e
L HILE %1 54901
[ S T8 514
N 03 10-46

In hewem Alkohol unlsslicher Teil.
Cr1il gz Sohetanz ergaben 0-0749 & HaO und 0-22828 o CO,.

"I 1o Tetlen:
Berechnet fiir

ﬁn:_.ZCm Gefunden
S r— o ———— ot p——
C.oo.. . H6-68 5623
H.o. .. ..., 709 7 4M

Die beiden Oxydations- oder vielmehr Nitrifikationsprodukte
unterscheiden sich voneinander um eine CH,-Gruppe, «ind
somit homologe Verbindungen. .

- 1 Infolge Mangels an der Substanz konnte” eine Stickstoffbestimmung
- nicht vorgenommen werden, Da das Atomgewicht des Stickstoffs beinahe dem
= dos Sauerstoffs entspricht, sa LBt sich, vordusgesetzt, dal der Rest his 10,
X _oollQ.Aw:Tum.uww = 36:28%, dem Saucrsto zukomme. folgendes Atom-
K verhlltnis herleiten: CgHyOy, und daraus die Zuh! der Stickstoffatome berechnen,
= nimlich CcHy NO,.
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Um die
suwvie auch jene =einer Derivate, bedarf man ihrer

Konstitution  des Kondensationsproduktes zu
lhsen
griferer Mengen. Diesmal zontigt festzustellen:

I. dall das reine Athvien bei der Einwivkung dunkler
elektiischer  Entladung  sich  nicht polvmerisiert, sondern
kondensiert, und

2. daB diese Kondensation der Klasse zvklischer Ver-

bindungen cehirt

Untersuchungen ther kondensiertes Acetvlen.
¢ Thenard? hat

gefunden, daf} es unlislich in allen
beliannten Losangsmittein ist,

Sein Molekularzewicht konnte
hekannten

deshath mittels  keiner der Methoden bestimmt
werden: ich war gezwungen, mich ciner Analomiemethode zu
bedienen.

el der Elementaranalyse fand ich noch arifiere Anomalien
al= heim hondensatinnsprodulit des Athylens, Man kann aber in
folgender Weise sich doch eine bestimmite Ansicht bilden,

Berthelot hat nach der kicinen Menge des bei der Ein-
witkung dunkler elektrischer Entladung  auf Allylen ab-
gespalteten Wasserstoffs fiir das entstandene Kondensations-
rrodukt Jdie Forme! 1C H,,), ader ¢, H, berechnet.! Er hat
weiter gefunden, dafi die Menge des abgespalteten Wasser-
stoffs bei der Einwirkung dunkler elektrischer Entladung auf
Acetylen ehenso gering ist, woraus sich Hir das Kondensations-
produkt des Acetylens auf die Formel C,,H,, oder CooHsg
schliefien 1iBt. Die Annahme des Fintritts von 30 Kohlenstoff-
atomen beim kondensierten Allvlen und Acetylen stimmte
somit mit den gefundenen 30 Atomen beim kondensierten
Athylen fiiberein sowie mit der Tatsache, daB -auch die in
der Natur vorkommenden héchsten Kohlenwasserstoffe bis
30 Atome in ihren Molekiilen enthalten. Die Elementaranalysen
ergaben iibereinstimmende Werte fiir Wasserstoff, weiche
zwischen 6-5 bis 7-00%, variierten. Die Formel Cyotlyy
erfordert 7-220/ und die Coa Hyg nur 6-74% | somit ist diese
letztere wahrscheinlich die richtigere. Der Kohlenstoffgehalt war

i Comptes Rendus (1808), 573.
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ater immer ein bedeutend geringerer, als sich fiir diese Formeln
bterechnete. Ich legle anfangs aufl diese merkwiirdige Tatsache
mcht = - oennderes Gewicht, da doch aus einer reinen Kohlen-
;bmmnq_...«o_._......_,Zzac:n wieder nur eine Kohienwasserstoff-
verbindune entstehen kann.

" e yrirte das Verhalten gegen Brom. Das hornartige
~Neadonsatiorsprodukt verhdlt sich duflerst widerstandsfihig.
Wenn mar G vom uneren Rohre Jdes Synthetisators ahb-
Produrt mit Alkohol wWorin nur  ein

cekratzie auswiischt,

Aiconer Ted seloswird, und mit Brom direkt versetzt, so tritt

Pualvert man aber zu feinem Mehle
Lo L sootnitt momentan erhebliche Wiarme-
Mehrere VL ceosttten fest, dafl dabel nur
W Breenatiere addient uer vt owar nach dem den zwet
rrechenden Jduwachs oo Geovicht der angewandten
wlt

Substans sowce auch nach Jdem Brame

eratar und Druck, erpraben 05 1987 ¢ siatt 0-206 g Bromverhindung,
01262 o Suhstang ket denseiben Bedingurgen ergaben 0- 1600 & slatt
Uit
Substanz  ergaben G- 1426 ¢ ApPr oder ZE-BTO, Broostatt
n 10t Cn HogBr.

{2240 & Substanz ergaben 0 OB6R g [latt und O 4858 COy oder 4-7657, 11 und
S LA HLLUPE O

Wird das in wenig Ather odor Atkohnl suspendierte
Kondensationsprodukt in einem 2 bis 4 Jnz langen offenen Robr
mit Brom auf 100" auf dem Wasserbade erhitzt, hinterbieibt
nach Verdunstung des Lisungsmittels und nach mehrmaligem
Auskochen mit Alkohol ein Produkt, dessen Bromgehalt <o
ziemlich drei Bromatomen entspricht, Wahrscheinlich liegt ein
Gemisch von wenig Dibrom- und viel Trihromderivat vor. Bei
der Einwirkung war Auftreten von Bromwasserstoff bemerkbar.

0-38 g Substanz ergaben aul dicac Weise 0600 ¢ Bromderivat. Davon ergahen
0-350g, im zugeschmolrenen Rebr erhitzt, (- 307 £ ApBir oder 37 44, Br.
Die Formel CgaHy, Biy fordest 383307,

In einem zugeschinnlzonen Rohre, in welchem konden.
siertes Acetylen auf 100° wit einem Promitberschuf # Stunden
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fang erhitzl wurde, beobachtete ich beim Offnen des Rohres
starken Druck van reichlich gebildetem Bromwasserstoff, Der
Zuwachsan dem angewandien Kondensatinnsprodulkt entsprach
dem Eintritt von vier Brematomen. Fine Brombestimmung des
=0 ernaitenen Bromderivates bestiitigte dies.

0200 ¢ Sehstanz cozaben 0°2055 0 Av i oder 450010, Br statt 43-330% fur

stavz ermaben 00002 0 HLO und o> 1733 & €Oy oder w.mﬂoo H
und A5 .

Doe-Bi-und Tribromderivat, behandelt im zugeschmolzenen
Kahre nut Brom, geht in das Terrabromderivat (ther.

Was die Tatsache anbelangt, dafl die Addition ven nur
“wei Bromatomen sowie auch die Substitution von nur zwej
weiteren Biomatomen stattfindet, so kdnnte das fiir folgende
Nonstitution sprechen:

H, B H H W H

TR VAN AN

. : _ .; //
R R i _
N N A e NN e
H

Ha 1 H H

obwahl Jdurch sie das Ausbleiben weiterer Substitution nicht
erklirt wird Vielleicht daf bei tiber 100° gesteigerter Tempe-
ratur noch weitere Substitution erfolgt.

Die Bromderivate diineln duferlich im aligemeinen der
Mustersubstanz, mit dem Unterschiede aber, daB sie beim Er-
hitzen nicht verpuffen.

Wie Thenard hervorhob, widersteht das kondensierte
Acetylen der Einwirkung rauchender Salpetersiure. Wie ich
heobachtet habe, wird sie aber in gepulvertem Zustande selbst
von gewdhnlicher konzentrierter Salpetersdure verdndert, von
rauchender =ogar sehr heftig angegriffen, selbst bei gewdhn-
licher Temperatur, Mit einem Dezigramm (0-1g) gelang mir
die Reaktion auch mit rauchender Salpetersiiure trefflich. Als
ich 0-7 g verarbeiten wollte, war die Einwirkung so stirmisch,
dafl das Robr erglithte ‘und von reichlichen Mengen eines
Rauches erfiillt wurde, deswen Geruch deutlich an den

S Kindensationsprodukte von Athvien. o 13

. .matischer Verbindungen erinnerte.? [ie ven der abge-
| edener Kohle abfiltrierte saure Flilssigkeit, ohne weiteres
s = He ckene abgedampft, hinterliefl einen lackdhnlichen,

aviersl ; arictlichen, braunen, in Wasser schr leicht lostichen
s mpors er war stickstoffhallig. Mehrere Male in Wasser gelivst,
; ”_..":m: und bis zur Trockene eingedampft. dann im Exsik-
..“;M.;. ti~ ~um Konstanten {iewicht getrocknet, gelangte er zur

v UST0 g Substanz erpaben 0101212 0 HyO omd 00495 g COL oder 4-69 5 H und
4_..w. onn,, C. Fiir Stickstoff bestimmung hatte ich leider keine Substanz meh:-
Weiter verarbeitete ich O 387 ¢ fein zermabhlenen Produktes

s gewdohlicher konzentrierter Salpetersiure. Bei gewdhnalicher

tomperatur tritt keine Veriinderung auch bei lingerem Stehen
cirn Beim Erwidrmen auf dem Wasserbade, am besten in einem
wohire, das in ein gerdumiges, auf RO bis 90° crhitztes Waseer
~athaltendes Becherglas taucht, tritt die Reaktion bald ein. Nach
ciwa 20 Minuten 10st sich das Produkt unter Stickstoffoxyd-

n:..:.mn_ﬁm::.n volikemmen klar auf; kocht man das Wasser im
lecherglas noch eine Zeit lang auf, so “scheidet sich durch
Zusatz von Wasser zu der Reaktionsflissighkeit gewohnlich
nichts aus oder aber es entstcht in geringer Menge ein geiber,
feiner Niederschiag.

Die abfiltrierte saure Flissigkeit, bis zur Trockene ein-
sedampft, hinterlie einen gelben, in Wasser und Alkohod
duflerst leicht [0slichen, stickstoffhaltigen Korper in einer Me:ce
von 00449 g Ohne weitere Reinigung gelangte er zur Analvse,

1. 0-2050 g Substanz ergaben 0-052 g HoO und 0-2064¢ CO, olur

2870/ Hund 39-560, C.

H. 0+1278 g Substanz srgaben 56 Volumen N bei 740mim und £ = 22° ole-

4-850/, N.

N

- Nach Auflgsen dieser Substanz in Wasser und Eindamy
- hinterbleibt sie mit dunklerer Farbe, doch mit densclben nif-

lichen Eigenschaften.

= 0115 ¢ Substanz ergaben 0°1637 g CO, oder 40° 160, C. Die Waszer-tofl-
bestimmung mifgliickte.
! Berthelot wies beim Erhitzen dieses Kirpers flir sich Has S
enter anderem nach,



14 \f. Z. Jovitschitseh, Kondsnsationsprodikte von Athyien.

Aus diesen Zahlen berechnet sich die Formel CyoHasN3Oso
weiche fir & = 39-890, fur H = 2-750, und fir
N = 4-637/, fordert. L

Auffallend ist der so hohe Sauerstoffgehalt und der sehr
geringe Kohlenstoffgehalt. : ) -

Nachdem ich auch bei der Murtersubstanz, dem konden-
sierten Acetylen, sowie auch bei dessen Bromderivaten, Di- und
Tetrabromid, ebenfails ein Manko an Kohlenstoff beobachtet
habe, giaube ich nicht, Jaf analytische Fehler vortiegen, sondern
daBl diese Differenzen auf einer bisher nicht beobachteten Tat-
sache beruhen. {ber diese duere ich mich in der folgenden
Mitteilung.

Y
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MAGNA CULTURE

This issue is dedicated to agriculture in hopes
that the combined information will be of help to the
farmers of the future, of which we feel will be ever-
yone.

With the increase in our population throughout
the world and a decrease in the farming, it will be-
come necessary for approximatly 40%Z of the people to
grow their own vegetables, that is if they want to
survive,

From the beginning of time on earth, man has had
the privilage of working with plants and the discrip-
tion of the first so called garden that was placed
here came with the instructions of how to keep it in
good shape and let it produce 1007 for the benefit of
mankind. '

Yes, we are talking about the GARDEN OF EDEN.
All of the exposed surface of the earth was covered
with plants and the Eden that it existed in was the
atmosphere; the air, moisture, and frequency that
these plants grew into and in the middle of all of
this was a special kind of tree that was different
than the rest of the plants, and it was called the
TREE OF THE KNOWLEDGE OF LIFE. Why was 1t called
this and why was it different?

We feel that it was a system that helped disper-
se the many thousaads of micro frequencies that are in
motion throughout the atmosphere, thus giving each
plant a close relation with the count of frequency it
needed. This is referred to as the R.F. count 1n most
professions that are working along these lines today.
It is a known fact today that each plant has its own
R,F. factor, even though they might yeild the same kind
of fruit they have a different count. This we refer to
as each plant with 1ts own knowledge.

Let us review some of the facts that have been
recorded for the past 70 or so years from the research
in this direction.



RADIOFREQUENCY CATALYST FOR INSECT CONTROL

One of the greatest boons to our society would
be insect control by nonchemical or semichemical me-
thods lacking polluting side effects. It is episo-
dic pollution that captures public attention, The
recent deaths of thousands of sheep in the vicinity
of a military testing ground are an example, How-
ever, within the context of the problem, perhaps
more important are long-range cumulative effects pro-
duced by chlorinated organic pesticides such as ald-
rin, DDT, dieldrin, methoxychlor, and others. The
dangerous phllosophy prevails that if one cannot see,
feel, smell, or taste a pollutant, it does not exist.
Nuclear hazards for example, were frequently over-
looked until obvious cases of radiation sickness were
reported. Here it took inventors to provide advan-
ced instrumentation that replaced the old spinthari-
scope in this critical field.

Fossil records indicate that insects are the
oldest inhabitants on earth. Ninty percent of all
animals are insects. Silk, cochineal, honey, and
lac are 1insect products. A few hundred of the 500,
000 species known are harmful. Selective insect con-—
trol 1n agriculture and peripheral fields is impor-
tant to effective plant growth and yeild. Although
the intrinsic nature of 1insects is not fully under-
stood, it appears that electronics could emerge as
a controlllng agent.

Insects are susceptible to ultrasonic waves
and electromagnetic fields. If dense energy trains
are directed at a specimen, internal heating effects
tend to occur, and the animal might boil and explode.
However, if gains are evaluated against costs, the
fact emerges that the use of electronic methods alone
is too expensive for practical applications.

By contrast, chemicals are cheap. This invites
us to consider combinations of low~cost electronics
with inexpensive chemicals, possibly in a catalytic
sense, Enzymes, for example, act as catalysts in
water, since many life sustaining compounds react
only in solutions. Thus, electronic pulse trains
might be directed at insect populations that have
eaten catalyst-type chemicals responsive to relati-
vely weak eletromagnetic stimulation. Here, the
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catalyst would give rise to abnormal endergonic
states resulting in death. A normal endergonic
event 1s the combination of carbon dioxide and water
to form sugar within a living system.

A basic approach is shown in Fig. 1-1. The end-
ergonic-type organic catalyst is applied to crops in
the form of a spray. Aften the catalyst is taken up
by insects 12 or more hours later, radiofrequency
energy triggers it into action inside the body of the
insect. Lethality will result from metabolistic ano-
malies in populations thus radiated. The ideal spray
would function as a catalyst only in small animal
life forms. It would have no effect on plants per se,
nor would i1t be harmful if not irradiated by R.F.

The'following references provide a basic introdu=~
tion:

A. Hollaender, ed., Radiation Biology, Vols. I,

IT, ITI, (New York; McGraw—-Hill Book Company,

1956) .

G. G. Simpson, Life: An Introduction to Bio-

logy (New York: Harcourt, Brace and Co., 1957).

ENDERGONIC CATALYST

SPRAY DISPENSER
RF
SOURCE Q:\\
APPLICATOR ..., N0 N CHEMICAL
AN
2 :\ ~
NN

N

Fig. 1-1.
Radio-frequency catalyst for insect suppression.



PLANT ELECTROCULTURE

In conjunction with environmental pollution
attention is directed to the nitrate pollution of
agricultural fertilizers. New nethods, preferable
electrical, are desired to stimulate plant growth
and yeild.

Historically, attempts to increase the growth
of plants date back to the 18th century. Dr. Mam-
bray of Edinburgh, Scotland, apparently was the first
to conduct experiments in 1746. Major experiments
were conducted by Dr. S. Lemstroem in Finland in
1903. Exellent results were obtained.

Dr. Lemstroem, a professor of physics at Hel-
singfors, came to the belief that very rapid growth
of vegetation in polar regions during the short arc-
fic summer was to be ascribed to special electrical
conditions of the atmosphere in these high latitudes.
He duplicated these assumed conditions by increasing
the atmospheric current, which normally passes from
the air to the plant, by the use of atenna-type wires
placed above the crop. An electrostatic Wimshurst
machine was used for his purpose. Results were given
in Dr. Lemstroem's book, Electricity and Agriculture
and Horticulture, (London, 1904).

_ Lemstroem's work and results gave rise to exper-
iments on an international scale, as 1s reflected in
the following literature:

F. Basty, Nouvaux Essais d'Electroculture (Paris:
C. Amat, 1910).

V. H. Blackman, et al, "The Effect of an Elec~-
tric Current of Very Low Intensity on the Rate
of Growth of the Coleoptile of Barley,' Proc.
Roy. Soc. B., 95, 214-28, 1923,

K. Stern, Elektrophysiologie der Pflanzen (He1-
delberg-Berlin: J. Springer, 1924).

The various methods are known under the combin-
ing term "electroculture," Fig. 1-Z shows a typical
electroculture system. The DC exciting voltages are
determined by the height of the feeding antenna, but
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Fig. 1-2 Electroculture System.

usually are between 2000 and 70,000 volts. The foll-
owing observations have been made:

1. The true percentage of yield increase for
a good field is 45 percent maximum.

2. The better a field has been plowed, the
greater is the yield obtained through elec-
troculture., If the soil is too lean, no
pronounced increase in yield can be obser-
ved.

3. Some plants do not respond to treatment un-
less watered. If they are watered, the
yield can be extremely high. Peas, carrots,
and cabbage are typical.

4, Electroculture treatment is detrimental to
many, probably all, plants if conducted on
warm, sunny days.

5. Overhead antenna wires should be arranged
high enough to permit convenient plowing.

_ In the vicinity of the plant, current densities
radiated by overhead discharge systems range approx-

imately from 10-12 A/cm2. Natural electrical current
densities peak out between 10-16 to 10-15 A/em2. Al-
though these current densities might appear to be |
extremely low, note that electroculture provides cur-—
rent that are about 1000 to 10,000 times higher than
those given by nature., Electrometers may be used in

the field to establish proper current levels, High-
er drive voltages are needed to compensate for in-
creased antenna height.

The domain of electroculture is wide open for
new inventions because experiments are not complete.
Specific needs for improvements reside in the area
of in-field high-voltage generation and application.

It is of interest to realize that plant elec-
troculture, in spite of its excellent promise, was
relegated to dormancy by the advent of inexpensive
nitrate fertilizers. Here we have a typical case
in which a once-fabulous invention in chemistry com-
menced to dig its own grave (and perhaps ours, too!)

e



PSYCHOGALVANIC EFFECTS IN LIVING PLANTS

Although living plants normally are not regarded
as more than edibles or raw material for construction
purposes, new inventions and experiments are needed to
determine their sentient properties.

Early in 1966, polygraph expert Cleve Backster of
New York created the background for an entirely new sci-
ence by accidental discovery. Employing the same kind
of polygraph (lie detector) that is used to test emot-
ional stimulation in human subjects, Backster found that
plant specimens register fear, apprehension, pleasure,
and relief. Futher, by using simple electronic methods,
it was found that plants react not only to overt threats
to their state of well-being, but even more stunningly,
to the intentions and feelings of other living creatures,
animal as well as human, with which they are closely as-
soclated.

It could be shown, for example, that simple house
plants, such as the Dracaena Massangeana or philodendron,
register apprehen31on when a dog goes past them, react
violently when live shrimp are dumped into boiling water
and apparently receive signals from dying cells in the
drying bolld of an accidentally cut finger. Plants even
appear to respond to distress signals over a consider-
able distance.

The immense importance of what is now referred to
as the "'Backster effect'" need not be underlined. The
phenomenon offers entirely new possibilities to inven-
tors and research scientists, typically in areas of
communications heretofore closed to us.

The overall aspects of the '"Backster effect' were
profiled in the following publications:

C. Backster, "Evidence of a Primary Perception in
Plant life," International Journal of Parapsycho-
logy, Vol. 10:4, Winter 1968, pp. 329-48.

Anon., "ESP: More Science, Less Mysticism,' Medi-
cal World News, Vol. 10:12, March 21, 1969, pp. 20-
21,

L. G. Lawrence, "Electronics and Parapsychology,"
Electronics World, April 1970, pp. 27-29.
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L. G. Lawrence, "Electronics and the Lining
Plant,'" Electronic World, October 1969, pp.
25-28.

The effect continues to be verified both here
and abroad. Its action cannot be blocked by Fara-
day screens, screen cages, lead-lined containers,
or other shielding structures positioned between
the plant and external test objects. Therefore,
the phenomenon cannot be added to the inventory of
electromagnetic domains established by classical
physics.

How does the effect come about? Unfortunately,
there are no concise answers at this time. The
field is too new. However, the effect has a psych-
ogalvanic character and can be varified by instrumen-
tation batteries. A typical test system 1s composed
of a variable Wheatstone bridge, a dc amplifier, a
Faraday cage for the plant specimen, and graphic re-
corder for collecting data in a permanent manner.

In operation, the cage-contained plant is con-
nected by a simple, leaf-attached clamp electrode
to the Wheatstone bridge, and the readout system 1s
energized., Then, by mentally projecting physical
harm against the plant, response curves may be elic-
ited. However, if the treat is not followed up by
physical action (like burning, for example), the
plant tends to adjust to these 'idle threats' and
ceases to respond. Response profiles are not uni-
form, changing from one specimen to the next. No-
responses and/or delayed reactions occur in many
cases, all of which are imperfectly understood.

As a guide to inventors, the following equip-
ment systems, approaches, and scientific consider-
ations are offered as practical aids:

1. To avoid industrial and domestic electri-
cal interference, electronics-oriented ex-
periments with plants should be conducted
in shielded enclosures such as metallic
greenhouses. If, however, such a structure
is too costly, an inexpensive wooden design
may be used. Here, interference can be at-
tenuated by attaching metallic screen wire
to the walls, bottom, and ceiling of the
greenhouse. Note that light must be permi~



tted to enter, since it is vital to photo-
synthesis. If a given Faraday~type enclo-
sure is totally opaque, artificial illum-
ination must be provided. If lamps of the
fluorescent type are imployed, light must
enter through a meshed metal screen secur-
ely grounded to a water pipe. For informa-
tion on lamps designed explicitly for liv-—
ing plants, contact:

Commercial Engineering Department

Lighting Division

Sylvania Electric Products Inc.

Salem, Massachusetts
Request bulletins 0-262 ("Gro-Lux'" fluor-
escent lamp), 0-285 and 0-286. The visible
light spectrum required by plants for suc-
cessful chlorophyll synthesis is between
4000 and 4800 angstroms, effective values
peaking out at about 4500 angstroms.

For field operation involving testing of
plants, psychogalvanic equipment must be
housed in rugged, shielded containers.

This requirement is especially stringent

in those cases in which susceptibility

tests are performed adjacent to power lines,
populated areas, or automotive service sta-
tions generating voltage transients. Elec-
trically, plants may be regarded as organic
semiconductors and, regardless of size, have
orthodox antenna functions.

For dependable experimental results, new
virgin plants may be used. Fresh cultures
may be started conveiniently from packaged
growth kits such as "Punch''n Grow' provided
by Northrup, King & Co., Minneapolis, Minn-
esota. The kit contains seeds and soil mat-
erial in a plastic container. Its cover may
be punched with a blunt tool, and water may
be added for seed activation.

In conjunction with item 3, seeds may be
stimulated and raised into the seedling
stage under the influence of weak radio-
frequency fields. Apparatus for this pur-
pose should operate below a wavelength of
10 meters. For information on RF stimula-
tion of seeds, perusal of the following re-
ports is suggested.
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P. A. Ark, "Application of High-Frequ-
ency Electrostat1c Fields in Agricult-
ure, " Quarterly Review of Biology 1940,
15:172-191.

_—]_ APPLICATION PLATELS}

PLASTIC SACK
SEEDS

RF
GENERATOR

-

(A} Basic method.

STIMULATED (SHORT TEME BASE)

CONTROL

(8) Yield patterns.
STIMULATED (LONG TIME BASE} € patierns

Fig. 1-3.
Stimulation of seeds by RF methods.

In the high- power stimulation phase, RF en-
ergy is applied for fractions of a second.
According to the scheme shown in Fig. 1-3,
seeds are contained in a plastic sack or
bowl and placed between application plates
connected to the RF generator tank circuit.
This process is most critical and should
not be attempted without background studies,



Courtesy Electro-Physics Co.

Fig. 1-4
Composite RF stimulator for seeds and seedlings.

In the low-power stimulation phase, RF cur-
rents in the micro-ampere or milli-ampere
range are applied to a planted seed speci-
men. Apparatus 1s shown in Fig. 1-4. The
blower-cooled RF generator to the left feeds
energy into an interval switch at the bottom
of the quasi-Faraday cage. A nutrient feed-
er for seedlings, seen at the upper right of
the illustration, furnishes weak auxin-type
solutions or other growth hormones.,

Because of its radio-frequency character,
equipment of this type must always be oper-
ated within an electromagnetically shield-
ed facility such as those outlined in item
1.,

As an experimental adjunct to RF methods,
seeds also can be stimulated successfully
by ultrasonic processes. A research paper
on the ultrasonic treatment of corn seeds
is available from:
U. S. Department of Agriculture
Washington, D.C. 20250
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A piezoelectric-type ultrasonic generator
is shown in Fig. 1-5. Operating at fre-
quency of 165 kHz, the instrument requires
no rectifier and drives the crystal at a
power of 17 watts,

In the ultrasonic mode, seeds to be treated
are placed in a sieve-type metal container
and placed in a water bath agitated by ultra-
sonic waves. Frequencies up to 900 kHz have
been used. According to reports, ultrasonics
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INTERLOCK 1w CONNECTION
PINS __ Ay
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LINE VOLTS|CONNECT LINE[ JOIN

TAS 1103
Wsouowm) LANDZ 1h7g¢
196710 | LANDA _|2703
716230 | LANDS |2103

S55250 | TANDS J2709 25VARN
{B} Schematic.

Courtesy L & R Manufacturing Co.

o ~ Fig. 1-5.
"Minisonic" ultrasonic system.

.are yeild-stimulating; i.e., seeds treated
by this method germinate better than cont-
rols and render more produce. However,
within the context of the current problem,
the method is suggested primarily in order
to grow virgin plants fast for experimental
purposes, As in the case of RF methods, no
information 1is available on the RF or ultra-
sonically stimulated plant properties differ
in the expression of psychogalvanic pheno-
mena in connection with the '"Backster Effect."
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{A) Current-controlled oscillator.

CLAMP ELECTRODE

(8) Use of clamp electrode. (C) Wheatstone-bridge detector.

Fig. 1-6.

Basic acoustical plant response detector.

To commercialize an invention in this area,
given equipment should be small and funct-
ional. Being a '"discovery tool" for others
(including students, engineers, gardeners,
hobbyists, etc.), new psychogalvanic cirsu-
itry should be developed to display plant
reactions with the least possible expense.

 Fig. 1-6 shows one approach. A current-

controlled oscillator (Fig. 1-6A) forces

a weak excitation current through a plant
leaf via a clamp electrode (Fig. 1-6B).
Variations in the conductance properties of
the plant, which may be regarded as an or-
ganic semiconductor, will "steer'" current-
sensitive oscillator stage Ql. Thus, over-
all action is similar to that of Fig. 1-6C
a Wheatstone-type detector principle, ’

-12-



Arranged’on a tripod, the plant response detec-
tor might feature an elevated clamp electrode
mounted on an extension inserted into the ins-
trument proper. Thus, plant structures can be
reached and observed as desired. During oper-—
ation it is imperative that the electrode fix-
ture does not move. Movements or bending of
leaves inserted into the clamp electrode pro-
duce undesirable strain-gauge effects and im-
pair the quality of psychogalvanic data.

In conjunction with this and related equip-
ment, the inventor should realize that plant
reactions, if any, cannot be predicted in
advance. Fire (injury by acts of burning)
1s the most powerful stimulant a plant can
experience. It was the mental projection of
this very threat that led Mr. Backster to the
discovery of the effect named after him. By
contrast, the act of cutting can bring some-
what delayed reactions. Electrical plant be-
havior triggered by direct application of force
produces well-known responses, typically as
investigated in a specimen like the Mimosa
Pudica. Data and directions for experiments
may be found in the following reference:

J. Bures, et al, Electrophysiological

Methods 1in Biological Research (New York:

Academic Press Inc,. 1967).

The function of organic semiconductors, if
considered alone, 1s discussed in good depth
in:
F. Gutmann, Organic Semiconductors (New
York: John Wiley & Sons, Inc. 1963).

The behavior of living systems exposed to

stimulus and excitation is given in the book:
G. Ungar, Excitation (Springfield, Ill,:
Charles C. Thomas, Publisher, 1963).

An excellent description of electron trans-
port systems in plants has been given by
Walter D. Donner, Jr. of the University of
Pennsylvania. His contribution may be found
in:
W. A. Jensen and L. G. Kavaljian (ed),
Plant Biology Today: Advances and Chal-
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lenges (2nd ed., Belmont, Calif.: Wads-
worth Publishing Company, Inc., 1967).

All things considered, the psychogalvanic effe-
ct in plants is one of the very best vehicles
for dramatic new discoveries and instumants
available to inventors today. The effects of
these phenomena on science and industry no
doubt will be considerable and of immense value
to society at large. To that end, it is hoped
that definitions of the various aspects invol-
ved point ways from which to start.
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GROW IT YOURSELF

The enthusiasm for home gardening that sprang
up in America three or four years ago amid fast-
rising food prices has taken firm root.

For the first time since World War II, more
than half of all U.S. households, 51 percent, plan
to have a vegetable garden in 1976. That's the find-
ing of the Gallup Poll.

Again this spring, business is booming in seeds
and fertilizer, with supplies of both reported plant-
iful. Tools, such as mechanical soil tilers, are
readily available, sometimes at bargain prices.

All signs indicate, too, that there will be
plenty of lids for canning jars this season. A
survey by the Department of Agriculture finds that
the industry expect to double its production in 1976.

FAVORITE VEGETABLES

In many parts of the country, tomatoes appear
to be the most popular vegetable, followed by leaf
lettuce and squash of all varieties.

William Foos, president of Ferry-Morse Seed
Company in Mountain View, Calif., reports that early
shipments of all kinds of seeds are up "a little
over last year, when we had record sales.”

At the Northrup King Company, in Minneapolis,
Vice President Howard Schuler says inquiries about
gardening are running 5 percent higher than last
year, He estimated that home gardening will expand
by about 2 percent this year.

A shift from days gone by is noted by Mr. Sch-
uler, who says that those gardening now are not pri-
marily the impoverished people trying to save money,
but middle class suburbanites who want a hobby.

W. Stanley Stuart, Jr., vice president of Ball
Corporation, at Muncie, Ind., estimates that there
will be about 35 million home vegetable gardens dur-
ing 1976, up from 32.5 million last year.
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Moreover,'Mr. Stuart says, about 41 percent of
all American households will do some home canning in
1976, up from 37 percent a year ago.

To meet this expected increase, Ball officials
have geared manufacturing operation to produce 65
percent more replacement caps and liks than were
shipped out last year. The company's plants will
continue to operate three shifts a day, seven days
a week, as they have since January, 1975.

Supplies of gardening equipment are reported
plentiful, with some at lower prices this year.

A. A, Malizia, president of McDonough Power
Equipment, Inc., at McDonough, Ga. explains:

"There are plenty of soil tillers. The indus-
try overproduced by 30 to 35 percent last year, so
there are a good many carry-overs on the market,
You can make some good buys.

FRESH DIRECTIONS

Among the latest trends in back-yard gardening
cropping up this spring:

Built-up gardens are gaining advocates. Rail=
road ties or bricks are often used as a low wall to
raise the soil level by a foot or two. Advantage:
It's easier to work, the drainage is usually impro-
ved, and it easier to build the soil to the desi-
red richness in such a confined area.

Drip irrigation, in which moisture is slowly
metered out to plants by means of a drip hose system,
is becoming more popular.

Soil testing is becoming a standard procedure
for most new home gardens, oftem through county or
State agricultural offices for a small fee of $3 or
so. However, says Huey Whitehurst of Texas A & M's
Dallas experimental station: 'These are not really
necessary, particularly after a couple of years,
when you've gotten your soil built up with organic
matter and fertilizer."
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Moisture meters, used initially .for indoor
plants, are being ¥nstalled in some outdoor gardens
to measure the amount of moisture in the ground and
indicate when watering 1s needed.

Container gardening is catching on with apart-
ment dwellers. Instead of flowers, these gardeners
are raising vegetables in hanging baskets, in con-
tainers on stairways, on trellises and in window
boxes.

Gardening in a bucket is among the more origi-
nal concepts. Milton Smith Burgess, Sr., a retired
meat packer in Little Rock, Ark., last year planted
22 different vegetables in 90 containers, ranging
from 5-gallon paint buckets to big garbage cons.

Mr. Burgess's technique is simple., He filled
the buckets with leaves, threw in some lime and
fertilizer, and topped it all off with about two
inches of peat moss. '"It's really easy,” he explains.
"All you have to do is add about a quart of water
each evening and then just sit back and watch things
grow. With peat moss, there are no weeds. Also, I
don't have to spray for insects."”

From 12 buckets of plants, he produced about
1,600 tomatoes last year. Another 16 buckets with
five stalks of corn in each yielded enough to last
all summer. His wife canned 50 quarts of cucumber
pickles. This spring he is increasing his garden
to 110 buckets.
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The WORLD %EDERATION OF SCIENCE & ENGINEERING
has, as one of its major projects for the past two
years, been doing quite an extensive bit of experi-

menting with what we have named MAGNA CULTURE.

The head of the project is Dr, Norman Kellogg
and due tohis dedication to the project we have had
some very outstanding results from the various ar-
rangements for plant environment, and we have proven
to ourselves and to a few other interested parties,
that each plant is a living creature with 1ts own
type of intelligence and that the greatest restric-—
tion to life is its inability to move around and
seek out the type of suroundings that would help it
have a better environment to exist in.

There are three things that are very important
to all types of plants: First is nutrition, make
sure the soil has all the normal nutrients that are
needed. Second is moisture, now when you are water-
ing your plants make sure that you do not over do
it, or that you do not under do it, make frequent
checks to see if the moisture is up to about an inch
from the top of the seed bed, if it 1s dry deeper
than one inch it should be watered.

The third is frequency, if a plant does not re-
ceive enough R.F, count from the ground and the at-
mosphere, (and it takes both), then it will not ma-
ture properly it will only yeild around 30% of its
potential. That is why most farmers only expect
about 30% to 40% of the potential of each plant,
quite a waste, don't you agree.

Our research has proven that by putting Anten-
naes up at certain locations, we can enhance the en-
viornment enough to allow the plant maximum R.F,
count to draw from thus giving us close to 100% yeild
from all types of bearing plants.

Have you ever wondered why plants grow larger
and faster along a wire fence. The fence is acting
as an antenna. The fence will enhance the frequency
up to four or five feet on each side of it and if
you dig down below the surface of the soil on each
side of the fence you will also find that the mois-
ture count in the soil is greater for about the same
distance. Yet about 15 or 20 feet from the fence
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you will have to go down five or six times as deep
to find the same kind of moisture.

Another observation that gives you some idea
of what higher concentration of frequency can have on
the hydro count is to set a car next to the metal
poles that hold the high tension wires that run as-
ross country, and park another car about two blocks
away. When you come back in the morning the car
under the high tension wires next to the pole will
have moisture on the windows, which the one two
blocks away will not. :

This should give you some idea of what freque-
ncies can do. The atmosphere is loaded with mill-
ions of frequencies and they are being used daily.
The funny thing is, that we are totally unaware of
how much traffic i1s going on all around us. Anot-
her thing that is amazing, is that we are only us-
ing about 27% of this traffic.

With MAGNA CULTURE, we can use a small amount
of these frequencies, we do not need them all, as
long as we can attract some of them it will give
the plants a much stronger flow to draw from and
since each plant is a knowledge in its own, it will
only use what it needs,

Some of the drawings and pictures on the next
few pages will give you some 1idea as to how you can
get better results from your plants, of course, it
does not mean that this 1is the total answer. If
you can experiment with your own arrangements and
get better results, please do so and let us know
what your results are.
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The MAGNA CULTURE antennae recharge the minerals
in the soil used Py the plants or trees, using the fre-
quency of the EARTH'S ETHER FIELD.

PLANTS AND VEGETABLES

GROUND L
LEVEL \

Prepare ground as for normal
planting, fertilizing evenly.

Regular metal coat hangers may
be used or any other type ofmetal

wire. All paint or coating should
be removed.

Reshape coazc hangers
for antennae, as above.

Insectisides should not be needed as much, as destru-
ctive insects do not like the frequency put out by the coils.
Constructive insects, such as Bees and Earth Worms are not
bothered. In fact, Earth Worms thrive under MAGNA CULTURE
conditions, as our experiments have proven.
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FRULT TREES
When watering
? also fill pipe
9 turn ith water.
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POTTED PLANTS OR PLANTER BOXES

Conical

Coil \\\§

/

.L--------------V

Ground
level €

Planter box may be any size convienent for area
available. Trellises can be attached for climbing
plants - Peas, beans, tomatoes, etc. They may also
be used indoors with Grow Lights.

Coils should be cleaned
twice yearly. To do this
imerse in a pail of hot
water in which % box of
soda has been disolved.

9 turns

of wire

to form

a conical

coil. North of the Equator the
coils should be COUNTER
CLOCKWISE.

South of the Equator
=22~ CLOCKWISE.



We do not recommend that you use commercial ferti-
lizers, they are loaded with artificial junk. Plants
are living cells of their own and 1t 1s not natural
from a common sense direction for us to feed our plants
something that we know is unhealthy.

If you will look at the labels on any of your com-
mercial artificial plant fertilizers you will see that
they give you a danger precautlon that 1t 1s dangerous
to your health, but we don't seem to realize that even
after we feed 1t to our plants and then we eat the fruit
of that plant, that it may still be dangerous to our
health. :

Take these three items and run them through your
mind. NITROGEN, PHOSPHORUS, and POTASSIUM. That 1is
the main ingredients of artificial fertilizers, would
you sit down to a table with a plate full of these so
called life giving items?

For the past 30 to 40 years, our agriculture sys-
tems have grown to depend on the commercial fertilizers
to the point that 987 of our farming is artificial.

Now let us take some figures from another direction and
see 1f we can still add 2 + 2 and come up with 4.

During this same period of time we find that ‘there
has been a tremendous 1ncrease in three of the most dis-
abiliting diseases that are known to man. Number one
is Heart Conditions, number two is Arthritis Conditions,
and the third is the most baffling of all - CANCER, I
am not a medical doctor, but I do feel that once medical
research finds a way to counteract the effects of what
the chemical reactions of these artificial poisons are
" to the human body, they just might come up with an anti-
dote.

Through our research we have proven to our own sat-
isfaction that by getting back to basics and using nat-~
ural organic fertilizers we have much healthier plants
and feel healthier ourselves,

There is more waste that comes out of the kitchens
of most homes than it would take to farm half the land
the country has. To name some of the items that could
be reused: old breas, coffee or tea, vegetable waste,
citrus peels, old shopplng bags or newspapers, yes old
newspapers, just shred it up and mix it into the soil
with all the rest of the left overs.
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With a good system of recycling your normal or-
ganic waste and using the MAGNA CULTURE system of en-
hancing the frequency count around your garden, you can
get back on the right track to good health.

One of our Service Members just brought us a book
that is an outstanding piece of research. We recom-
ment you read it, not only is it a good book on plant
life but it is very good on basically what life 1s all
about. Read it:

Title: "THE SECRET LIFE of PLANTS",

By: Peter Tompklns & Christopher
Bird.
Pub.: AVON.

Found in most Bookstores.

We also recommend, "ORGANIC GARDENING & FARMING",
a monthly magazine found . usually at the local News tands
or Drugstores.

We have talked quite a bit about what the freque-
ncies that we exist in can do for plants. So be pre-
pared, because in our next issue we will cover what
frequenc1es can do for the human body.

The next issue will be in September 1976. If this
is the first issue of the NEW AGE SCIENCE JOURNAL that
you have read, then you may be interested in the first,
i1t was publlshed in March '76.

The NEW AGE SCIENCE JOURNAL is a quarterly publi-
cation of the WORLD FEDERATION OF SCIENCE & ENGINEERING
THE COST IS $3.00 an issue or $9.00 for a one year sub-
scription.

]

We publich a Newsletter that goes to our Service
Members each quarter in addition to the JOURNAL. There
is no charge for the Newsletter. To become a Service
Member there is a life fee of $2.00.

WORLD FEDERATION OF

SCIENCE & ENGINEERING

Dept. S. M.

5842 McFadden Suite ''J"
Huntington Beach, Ca. 92649

i /8 09
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REX RESEARCH
PO BOX 19250
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M23-mue

TITLE:
MUELLER

MoLa net Metor

M23-MUE  MUELLER, Wilhelm: Current & background info about a controversial
unipolar high-freq. motor-alternator-(utilizing 165 NdFeB magnets & 30
coiis with FET heat sinks, linear ramp generator, encoder wheel, and
impulse moter) that allegedly produces "free energy”: 44 KW in one test in
1987..  However, others disclaim this, while otehr claim that the
disclaimers are spreading intelligence-agency disinformation.. Decide for
yourself, & build one if necessary: here are several pages of engineering
diagrams, plus a 1982 test report that indicates only 28% efficiency for an
early prototype!?.. 30 pp..
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~ Free Energy From Revolutio

" The siories on these pages were
authored by Tom Valentine, a Cali-
Sfornia-baved free-lance journglist and
Jfrequent cortributer to The SPOT-
LIGHT.

EACLUMIYE TO THE BPOTLICHT

“Move over, Joe MNewman' -
there's a new star on the magnetic
motor horizon.

Wwilthelm Muller [rom Pendicion, Brit-
ish Columbia has constructed a proto-
type magnetic motor -generalor that pro-
duces more electricity than is rcqulred to
run the equipment,

The underiving concepl- is ﬂl[cd
Hover-unity™ by Multler,

While such a motor has long been
called “impossible perpetual motion’
by Establishmeni physicists, the use of
new materials makes the equipment not
only possible but cost effective.

Muiter has theorized about over-unity
for several years, but it wasn't utitil he
obtained very powerful neodymium-
iron-boron magnets—the most powerkul
permanent magnels yei manufactured
for indusiry—that he produced a ma-
chine capable of generating much more
electricity than it takes to run the drive-
shaft motor,

Inventor Joe Newman of Mississippi
has been involved in 8 protracted light
against the U.S. Patent Office, which
conlinyes 10 deny him a patent. for &
. jigilar machine. . The basie diffesence.,
between Muller's 5encra|or and New-
man’senergy machine is that Newman’s
machine produces & greal deal of radio
frequency (RF) energy rather than prac-
tical aliernating or direct electrical cur-
rent. .

The AF energy musi then be converted
to usabie electricity, and there are con-
siderabie losses of energy invoived in the
process, making Newman's device inef-
ficient by comparison 1o Mulker's,

PUMP ELECTRICITY . )

- Traditionally electric current is pro-
duced by “pumping’' it cut of & mag-
netic field, A ¢oil or conductor wirg 13
either passed through a magnetic ficld,
or has a magnctic field passed by it,
causing electricily to race out of the held
and down the coil windings snd into wire
ing systems.

+ 1t is anajogous to pumping water from
2 well. The more electficity one wanis,
the harder the pump must work.

Because work is required 0 pump
ebectricity oul of the magnetic field, and
because of heat Josses due [0 resistance,
it has been “impossible’’ 1o penerate
more electricity than the amount of
encrgy used to operate the pump.

Ever since Michael Faraday pumpcd
the Ffirst eleciric current out
magnetic field [56 years g0, science has
“known'’ that it will always lake more
kinétic energy input than the amount of
electricity output by any generator.

However, had Faraday, Thomas Edi-
son or Nikola Tesla, the greatest electri-
cal geniuses in history, been able 1o work
with some of today's materials, the con-
cept -of .over-unily might have become
part of tradition and magnels, rather
than oil, might then have become the
dominant energy source of the 201h cen-
tury.

Mulier's concept is brilliant in ity

of a-

Kide view of the simple Muller motor- geneulm {teft photo). The second rotary device is
an old prototype made with oider maieriaia, which was displayed for contrast. 1n tha
right photo, Clinton Milier of the National Health Federation (left), poaders ihe interior
of the Muller device while Muller, center bachground, checks some figures with an
wnidentifind enginest.

simplicity. First he ignored what tne
textbooks have 10 say aboul magnetism,
The textbooks siress that magnels “‘do
no real work.””

Muller and many others, such as Les
Adam of AZ Industries, who manufac.
tured the magnets for Multer's proto-
type, have proved over and over thal
magneLs can do a tremendous amount of
work
DEYICE DETAILS

Muiler’s device consists al 163 neo-
dymium-iren-boron permanent magnets
arranged on & flywhee! of ““micarter,’’ a
nmu;ughcucipla.slic matenial, The toag-
hets aré 2 by 2 by 0.9 Inthes nwine and -
protrude from both sides of the fly-
wheel.

The magnets produce a Nux ficld of
4,700 oersieds per side, or a combincd

Muller Wasn't Alone in Fiel

EXCLUMYE TO THE SFOTLRGHY

While the Muller magneti¢ motor
is perhaps the most promising of all
the ‘‘over-unily’” motor-genecalor
concepts being circulated in the
underground of alternative enetgy
today, there are numerous others.

Joe Newman’s energy device, which
slso s claimed lo use permanenl mag-
nels to generale more energy than re-
quired 10 run the equipment, has gained
considerable fame becanse of the U5,
Paleni Office refusal to grant him a pa-
tent.

rating of 9,400 ocrsleds. By comparison,
the Earth's magnetic field 5 0.7 oer-
sleds, on average.

One problem is that moving such
powerful magnets past iron coils would
require a iremendous amount of power
due to the atiractive forces of the
magnets.

Muller's coils are cored with a sub-
stance called "'metgiass,” which accepts
electric current readily withoul hystere-
sis losses, or heat losses caused by resis-
tance to eleclricity.

Even with the unique coils, the fiy-

_wheel does hot spin easily, bul it can be
aveved by hand despite the |6 potenl

magnets aligned lo pass 30 coils—15%
¢oils mounted opposiie the magnets on
sach sice of the Nywheel,

Initial tests in February, monitored by

The probiem is not one of semantics,
o paten! protection or government inel-
ficiency—the problem for all of the
many such ideas coming forward {or the
past several decades, many with patents
granted, is a problem @f power—not
electric power, but financial and poli-
lical and economic monopely power.

L.as1 year the book “Power Siruggle,”
by Richard Rudoll and Scott Ridiey,
was published by Harper and Row, It
has not received 2 great deal of media al-
lention, but it tells the Ktory of the last
100 yeaes of struggle belween those-who
would monopelize electric power and

| For Those Who Say: ‘Impossible’ |

EAGLAMYE TO THE SFOTUIGHT

The following, taken from the En-
cyclopaedia Britannica (F9RBS), is for
those who argue *‘perpetnal motion
—impossible’’ when the subject of
magnetic motors and “ovcr-unity"
comes up.

‘Under the subheading of “‘work re-
quired to move a magnelic pole’* lhe
noted reference says:

When 3 magneik pole b moved, work
mast be done againgt uny lorce acting om It

1 H s wmoved Iy the dicection opponite the '

terce, pud conversely, work will be dont (o1

. eap be extracied] by the mugnelhc pole when

W moves in the Torce direction.

T\u.n"dhhu In moving a Mag-

wetic poke around & cloasd path in w mag.
metic Tieid, 14 Toliows i the work some s
moving Lee pole . . . from s poinl A io &
poini B s lmkpcldul ol the rowie fol-
lowed. Otberwine [ihe pole] could be
reiurmed (0 A by Easiber rouie sa whick
more work by cxtracted than wa n.’ﬂld
' In the inttinl movement 10 A,
The nai effect would be that work cauid
be extracied by mavemens around the com-
piete path without any other chanpe in he
1pstems, preing 1he possibidity of & perprinal
" motan machune thet it coatrary to the lews

of mechanics. [Emphasis sided. |

wilhelm Mulier's invention has ‘'no
work required to move a potbe from a
pole” —in other words, he has the “'ncl
effect’”’ mentioned by the encyclope-
dia. [ ]

a competent engineer, nofed Lhat an
electric molor using a total of 4,400
watts of pawer drove the Nywheel a1
2,000 rpm.

HIGH QUTPUT

Each coil of the prototype is different-
1y wound as part of Muller’s ongoing
research, so each coil's clectrical cutput
measured diffcrently, The lowest coil
outpul measured 784 walls per hour; the
highest outpul was metered &1 1,776
watls per hour.

The variations in the coils allowed
Mulier 1o determing the opltitnum wind-
ings required ta build the machine Lo run
itself once siarted. Conceivably with 30
coils producing more than 1,700 walts
(1.7 kilowalis), it will take onh four
coils to drive the motor, Jeaving 26 imes
1.7 kilowalts available for outpul
energy—a “*[ree’” energy producuon of
44.2 kilowalls.

One machine could easily provlde att
the electricity requirements of eght
three-bedroom homes. In production,
the Mulicr generator should cost less
than $1,000.

“The magnetic field dossn’t wear out
over thousands of years,”” Adam noied,
s0 the only mainterance would be on the
bearings of the flywhesl shalt.

The genermtor is so  econdmically
feasible it poses a tremendous threat to
the sterus g o of the world’s most
power(ul monopoly: the electfic power
monopoly. i

Muller pians to demonstirate a work-

ing model tof nheseif-prapelied -mwrsdo-,

type al the '"Meeiing of the Minds'
sponsored by ‘'Magacts” magazine and
AZ Industries this October B.}0 in
Temecula, Califoinia. |

those who must us¢ it.

The nuclear power game—the monop-
oly's mast tucrative scam in 100 yeass of
elecirical generation schemes—is  Lhe
pridrity of the financial and economc
pOWETMONgers.

Any over-unity idvention that proves
feasible and cost effective would surcly
wreak havoc with the monopoty,

Ta get a glimpse of the kind of power
talked about, here are a few paragraphs
from “'Power Struggle''s -

“Today the electric industry is a
patchwork of contiguous monopelies.

1t consists af 2,194 municipal ard
public utility district sysiems, which
range in sizz from the cily of Los
Angeles 10 the namiet of Readsboro,
Yermont, 870 rural cooperatives strung
throughout 46 slales, Puerta Rico and
the Virgin lslands, 210 privale com-
panies That supply power in most ma)or
cities, and six federat agencies that pio-
vide power 1o public and private systems
from federal dams.

““These power systems are $irufg to-
gether by more than 600,000 mikes of
overhead transmission lines and some 4
million miles of distribution wires, car-
rying Eleclncny from 10,499 power
plants.

*‘Unlike most major indpstrialized na-
tions, where electricity is provided as a
service by public agencies, the private
companies are the dominating force in
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the United States; supplying 78 percent
of the nation's eleciricity and controlling

the transmission grids, and infjuencing

much of the government’s power poli-
cies.

“Within the transmission grids, the
smail municipal and rural electric
syslems are overshadowed by the private
companes and the federal power agen-

cies are surtounded by them. State

reguigtory commissions, which were es-
1ablished in ap atiempt to control the
priyate companies if the early 1900s, are
highlyis influenced  by- “their political

clout.”

Alter more deseription of the power -

companies”clout, there is this Lelling ¢n-
try: R .

“The biggest secret is Wall Stroet's in-
volvement io this empire, Producing and
Iransmitting  electricity i the most
capital-intensive industry in the world,
and the power companics have long been
known as the dividend machines of Wall
Street.

tionally issue haff of all the new com-
mon industrial stock every year and ab-
sorb-a third of sll corporate financing.
As much as 40 percenl of a coffsumer’s
bilt goes 1o pay for financing charges.
Thus, 1 large number of major bankers
and brokers such as Chase Manhattan
and Merrill Lynch are alfected by deci-
siors cONCErming Ppower companies.

“The ptivate power companies tradi-

.
£ Ve
‘],].Qn’ 4
| i, . "
'

oty

i

WILHELM MULLER
+ . . Inventior lalls his story.

“Half of ithe income of major nvest-
ment bankers is estimated 10 come from
financing private power companies.”” @

- It Won't Be Monopolized

" ENCLUBIYE TD THE SPOTLIGHT

Wilhelm Muller has been interested in magnetism ever since he was a youth in
Germany. However, he became obsessed with the porential power inherent in per-
manen! maghetism about 3 years ago when a bl bearing he had placed in 2
moderately large Tlux field between two permanent magncts shol across & room
and through a wall. - '

As new and more powerful magnet materials were developed, beginning with
the tare earth materials such as the samarium-cobalt gengration, Muller ex-
perimenied with ways lo get more powér out wilh less work mvolved.

Finally, after modest success in several areas (he holds numerous Canadian
patents on magnetic devices}, Muller was able to construct a generator unit with
speclacular “'over-ynity'' power oulput, in his words, thanks to the newest
generation of magnet materials. -

Neodymium is a lanthanide metal, in the same family as samarium. in [983
both General Motors and Sumitemo Metals of Japan announced the duscovery of
a potert magnetic alley of neodymium, iron and horon.

This new material has the poiential of producing ficids double the strength of
the strongest samarium-coball fields,

“In the 1830s,” Muller told The SPOTLIGHT in an exclusive interview,
*'Michael Faraday set the standards that we still go by ‘oday. Bul permanent
magnets of up to 60,000 oersteds are now possible, and magnets of 20.000
oersieds are on the shell.

“The atiractive and repulsive forces of these new magnels open the door for
changes in the potential of the unipolar motor generalors. '

“Used in the old motor design, the static positioning becomes a force, which
requires enormous torque to move. This is where my system of using the best-
suited new materials shows the advantage.

"By using an odd and even number of rotor-stator poles, and because of the
special characteristics of these new matenals, the magnelic attraction within the
360 degrees will batance magnetically 1o a zero torque on the rotor shafl.

“The rotor will move at the slightest impulse, and continue to meve with no
slatic positioning. The possibilities are mind boggling ™

Muller provided The SPOTLIGHT with & set of dzawings and has promised to
do everything in his power to keep his research from being covered up or

“monopolized’* out of the hands of the people,
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' Devermmn (NATION o€ EFFICIEncy OF CANADIAN AMPLIF(E)
MAGNETIC PRGPUL SION sy STEM  (camPs ) Genenun
ETEIRMINATICN CF EFFICIENCY OF

CANADIAN AEMFLIFIED MAGNETIC PROPULSION

]

ME (CAMPS) GENERLTC

Dec. 22 ‘8

Introduc+icern

The purpcse of these tests was to determine the efficiency of a

Hh

generator invented and develcped by Mr. Eill Muller and
Mr. Mark Brander. It was hcped, by the inventors, the machine

would have an efficiency greater than cr egqual to 100%, and was

Penticton, B.C. on Nocvember 29 and 20 1682.

Descrirtion of Generater

A
The generator consists ¢f an alumirum rotor with 15 poles spaced

stateor poles. The statcr poles and windings are encacsed
epoxy-type material., The generatcr is hcoused in an open aiuminunm

frame.

For this series of tests, the generatcr was driven by a 3 HP

Baldor single-phase motcr.

S 4. Heover P.s.\, NovA,

tp/d-11 -1 - W ﬂ(&ff\
<l &b S;C QA Man G"S!:s 1:0‘0‘ ! .



Theorv of Opera+tion

As mentioned in the descripticn, there are 16 egually spaced

-

pairs of stator poles each of which has field windings and

laminated iron paddles cn the periphery. 2s& the rotor turns, the

roter paddles progressively pass the pairs of statcr poles and

Hh

change the macnetic field intensities. These changes in mzagnetic

field intensities incuce voltazges in the asscciated field

wincdings. The difference in rotor-sta+or pcle numbers results in

50% of the paddle being attracted in the directicn of rotation

and 50% in the oppcsite directicn. The ret COnsSecuences are as

follows:

(a) The 'iceal' hypcthetical generaztor with nc lcad znd no edd
cr hysteresis losses will reguire zerc net tcrgue and zero
horsepcwer to operate.

(b) If a loacd is apclied tc the pcie windings, the rssulting
currents will be such that magnetic attraction will ke
reduced when a paddle is apprcoaching a pcle set and
increased when leaving a pole set. In this way mecharical
work is transferrsd proporticnately to electrical work.

This phenomencn obevs Fzrazdav's law and Lenz's law of
eilectrcmagnetic incductiocn.

(c) Lecsses in the form of eddy losses or hvsteresics will affect
magnetic field sctrength in 2 similar fazshicn to that of (&),



Test Procedure

The objective cf the tests was tc calculate the efificiency of the
gererater. To do thils, power cut as well as power into tre

generator hacd tc be der:ived.

The motor and generatcr confi

guraticn used during the test is

shown in the apperdix. Ncte due to fzulty coils on the generazcr
4

stator, coills %8 zand 7% were pa:alleledf’ A purely resistive
heatinc element was uveed for lcad across the genarator coils.
All ccils in the stztcr are electrically independent freom ezch
other. Therefore, 2 cortinucus heating element could be used
acress all cclils as shown, without affecting the individual coil

measurements.

Voltace and current Zcr each ccil was measured., Since the lead

i1s purely resistive, pcwer factcr will be unity and pewer can be

Voltage and current MEaSUrements were alsc taken on t-e INDUT tC

the moter. The series resistor, acrcss which Vl 1s taken, i1z a
small resistor in the order of 1 ohm, and is ncrmally shorced
out. Ecwever, when the input measurements were being taken, the

short circuit across that resistor was removed. The reason for

this is calculations can be performed using VT’ V, arna V, to give

Fh

it

an appreoximate verificaticn of power factor. Power factcor on the

>~
s

input to the meotor is

>
-

§—

itic in the lveils.

}
m
)
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Measurements were taken using a TI

ammeter
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Tes<~ # rzwer In (wWates) Power Out (Wattg)
M,m‘m‘

. - ~
1 ‘:.‘..:Ei 5_ o C247
2 1354 2672

3 1085 177

4 £33 {open circuith
5 1114 (shcrt circuit)

(843
L
n
[}
(e}

If the power into the motor during & nc-lcad cendition (Test =§)
s subtracted from power intc she motor during the cther
conditions, power irntc and cut of the Jenerator can be ceocrpared,
The generator efficiency can ther be calculzted as fcllows:
Generator = (Power int:z Mctcor) - (Power inte Unloaded Mooor)
Efficiency (Pcwer cut c©f Genera+tor)

4
\;

Waveform of the generator cutput was examined durirg Test #4,

T

o g

€ cutpul was & sine wave with little distortien ard a Ireguency

Hh
£
[o4]
o
e s
(8]

@)



Conclusions

Based on the test results, the Cernierator does not have an

efficiency greater than 100% and, inde

M

d, dces not approach 100%.
It is believed significant lcsses éue to eddy currents in the

rotor and sta*cr ani overall frictieral losses account for the

less than ideal, however, it is felt trais aralysis gives a fair
estimate cf the generztor's elficiency,

Recommendaticns

We believe a further reduction of the amount cf petal in the

machine and a increzsed use cf lamirnatiorns would significantly
reduce ecéy and hvsteresic losses. Frictieral losses will be

-

lowered by utilizing greater ccontrol during the machirne

v

construction stage in order to reduce tolerances.

It 1s our belief, wi+th tre precper develcpment, this machine could
be a2 relatively hnigh eililciency gererator and Le cf a very simple

coenstruction. Note we do nct believe efiiciercy will ever be

greater than or ecual to 100%, The attractiveness of the machine

by

iz in 1ts simple censtructicn.

&)

e

fu

use of its high frecuerncy

generaticn, it would prokbably be mere useful i

f the output were
rectified and employed as DC power. Ore gpplicaticn that comes

to mind, beczuse of the machire's sirple construc+tion, low

starting torgue and zpparent irncdependence cn speed, is remcre
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» CONFIGURATION
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CONFIGURATION -

DATE 82-i\-2o

LOAD (NCRLEASED FRem <gsT %4

TEST NO. =
INPUT QUTPUT
LOAD ; ‘
Vel Vil Vo [RPEL T L Pl vl V| Vol PR T | P
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‘ CONFIGURATION :
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March 1, 1983

The disadvantage of an oprosing field called the Back E.M.F. can be elim-
inated by not MOViNG a magTet past & ¢oil or a eoil past a magnet as is described
in U.S. Patent # granted tc John Ecklin. The Eckiin design however
does not have a very suhstantial cutput as it is limited t¢ a2 mirimal amount of
Rotor Poles and Stator Coils because of the static pressure cf the pcle pleces
Wanting to atiract to their Tespective macnets, We hkave been akle to eliminate
this pressure by increasing tc an odd number a plurality of Stator Magnets
positioned around an even number of Retor Pcles and thus creating 2 staggerment
of Stator Magnets andneutralizing magnetic pregsure so that the rotor me
freely with minimal effort. This is mentioned in caveat # 32,351 issued
September 15, 1982,

Minimal hysterisis lcsses in the Rotor Pecles is achieved by utilizing the
same polarity of all Statcr maZnets, so that a complete magnetic change fraom
North to South Poles Coes not ocroir thus eliminating half of z nerma: hysteriei
locp that would occur should the Staser Mzcnets ke polarized in an alternating
north and south fashion.

™e unicue design ¢f the gerneratsr when constructed with electro magnets
to the rear and beside each Stztar Output Coil and connected in series wi<h
each cther by means of bi-polar capaciters will alsc provide its own motive
force. This occurs when the Stator Magniets are grouped close encugh to each
cther at the rotors edce so that when a Roter Pole has caused current +c flow
in an Exciting or Driving Coil cn the rear of the Stator Magnet it can be trans—
ferred to the adjacent Driver Coil through & capacitor and thus causing & movement
of the rotor. The rotor has to be initially rotated and the Exciting Coils
momentarily energized to permit internal motive force to begin. The roter
caninitially be brought to speed by utilizing Micro Processars and Micre Switches
suitably programmed to use the Qutput Coils to act as moter windings and then
turn them back into Output Coils. The Driver Coils can be momentar:ly
energized by discharging an apprepriate DL C, capaciter inte the Eclting Coils,
by means c¢f Dicdes connected in series between all Drivers,
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PLEASE NOTICE

No recommendation wes giver by NOVA on the coil's size and

nunber of turns,

Our generator has guess wound 200-250 turns of #16 wire
which is not an optimum ccil. Tke best coil ocutput was read
at 15 veolts, 10 amps which is 150 watt power, That meaps if
we calculate the proper coil winding and size it sheulid
increase the outpus subsvantially. VWire size and ccil

turns and coil numbers and ccres can Eroduce any cutput

desired.

We beleive that ccnventional generator colil windings that
make a flux change through a &,000 B(gauss) magnet, could
be Turns of any size wire on 2 cne inck ecbalt magnetic

core the

ot

C . o
is the stazndard rnorm.

ot
)

It would create the optimur amnperage and vcltage output

if we adheared 4o the oo

al

venticnal generatcr coil's output!

No reference to Newton's law was made on Kinetic Eners
o

stored in a f1 neel retor.  (Mass ingmotion tends to stav
" /

in motion)

(L d
V=

/
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Permanent and/cr electrc magnetically imbalanced infin:

laxzinated even ircn segments arsund & rotor

-
i
ct
Y]
ch
'
(]
by
P)
=

el

uneven nmagnets and cecils,

fmT T mm pTTmTTe T mArTTT TURNTNG ETTTY
SINZILE 7 MUITIZIT UELZ RETURY HFrITY
IN ATT EETUDTANTE MOTCRS AND/IR GENTRLIMIRS
= T et - 4+ 3 A ;<
Magnetic eliminzticn arcund 2 shaft is explained fer

gll non reluctant mcior generatcrs which is acrhieved by
erplcying an even nuzber ¢f rotor segments and an uneven
runber of siaticnary permanent and/cr electirc magnets and
coils. Therefore, magnetically eliminating all static and
dynamic pressure cr all reluctant motor generaters, in 2

forward and returning nelix properly spaced arcund, and/or
al
and/cr air bearings in a turtine rctary fashizn.

Cdd end evern, indefinitely returning cives ¥iu & zerc

rgue input, and this is achieved by unegualizing maznetic

rressures, called mazrnetic moiolr and magy
RZFZR TO:

Fischer ecirenics Zo., Engirneering Rejpert
Jrawings Cne and Two

Inecl,, Letter, Resume, and Irawings



TEY ROTCRE ZX
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The rotor hes even segments of fine laminations of
brass and iron alterrnately and/cr cther meagrnetis materizls
would darpen the eddie currents ard hysiterisis, These
segments are imbedded in a ncon-magnetic or ncon-ccnductive
material,

The rotor can be in any direction indefinitely, along
an axel, vertlical cr heriecental, or any cimtinatiocn *rerec”,

Rotor core material shcould te ZLUAL in mass to the

material ¢of stator cocils in a

The purpose cf

changes through ccil

(&R

Feretic Znergy is stored in the fly wheel Totor
assemtly at anry eize, Circumirences resceonds T pecrticnately
to mass and speed. (Aptly Newton's Zaws of rhysics)

Moter force - no mcre torgue input necessary.

@ f
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TET GENERATCR CCILS ANWD

A TV pE T TAATme mar——
HOw THZY ART EOSTITICNTD

‘ire should be wound ir the proper directicn, turns
and size equal tc coils ¢f conventional generators around a

s -

2
ot
&
r‘.
&

m

core maverial of ccbalt rare ezrih maznets char
amount of 8-10,000 E(gsuss) or Hci 16-18,000 Ce, ¢r cf an
electro magnetic nature &t ary volume E(zauss).

Using an odd nutber of 4,0, ccils, wound on magnetic
cores, they are then placed arcund an even numtered ircrn and
brass segmented rcic
gyroscopiec, ¢ylindriczl, lin
vertical, sphericel,

ringed and/or any con

d

REFZR TO:

An IZlementary 3ock on Zlectricity and Magneiism ané The:
rDUll“at'OﬁS.

horwood “ress / J.S. C’shing & Co. = Berwick & Smith / Norwood
Maszs., ! S A,

The MacM;llan Company; Icndon: MacMillan & Co., Ltd. CCry-
Page 139 / 1st Paragrath / Chapter 10 / Faraday's & Tenz's

Law

NOVA's Determination ¢f Tfficiency of Canadian fmplified
Magnetic Frcpulsicn 3ystems {(CAMPS) Generater,
Fage 2 - Theory of lperazticn / Peragraph Z.

hysics Parts I & II / Authors, David Hallidey & Robert
Iesnick

cohn wiley & Scns, nc. - New Yerk - Zonder - Sydney / copy-
right 196u 1962, 13<c.,
Page 874 / Chap 23 / Faraday's law / Zrd rarzgraph

oF 8



Making 2 £l change in ANY manner in a magnetic field,
that is, not moving 2 maznet cr a coil., We make our flux

change by mevin

m

segmented lrom or ferrite material, and set
up corresponding magnetic field in a coil that is energized
by a flux change, dces nct seem to explain the back E.M.F

Fay
when we are in the sare direction with the csutput coils,
As the permanernt magnet which is stationary and when cur
flux chenge comes through the cocil and we short circuit iz,
it will only make the magnet stironger!, bus not crrcsing,
These two sentences cf FParaday and Herry on raze 132% zre in
peradcx with each cther because thes tack

when we move a magnet ¢r a coil

the wrong direction cn a mazrne+t.

Please inves=i
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Back T.M.F, is explained zway by NOT moving & magnet
through a coil or & coil through a magretic field., Therefcre
we make a flux chenge by rctating laminated iron and trass
segments and/or other magnetic materials, gcnly past & coil
on a magnet, staticnary on the outside of the rctor. The
electrical current vroduced in the coil while the flux change
haes taken place with a mcving rotor, is in the same directic
as the original permanent mégnetic flux direction which it Iis
on. Therefore, they are KOT oppecsing, as in a conventicnal
dynanic generator, DIRZOTIONAL EBlectron Motor Force)

To any change, wnich refers to making glectricizy Ty
flux change any w&y ycu want, CGCES Nol apply to the wcrd

anv, only to the steiement ¢of moving & magnet thrcugh, or
———— f=3

past a2 coil. Coniradicting 1t '{. !
) i I! i
!

THEE EIECTRC MAGNETIC MOTOE
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Two coils on each ccre (onme A,C., - one D.C.) self energized
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controlled by micro processcrs and/cr cthers,capacit
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charge which in turn will give ug cagnetizm on the ¢

re,

whi < 1 ] ] -~ - 3 1
(’ hich in turn will give us puised maznetic rctaticn of the
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Test~ results of the
¥uller- ganerator 1n Canada
Aug./Sept. 97

For the past eight months Active Marketing Ltd. has
supperted thas development of a magnetic genarator by Mr.
Wilhelm Muller of the cocuntry Canada.

Prior to Active Marketing's involvament Bany prominent
setentists from around ths world hed viewed Muller's
technolesy and expressed tremendous cptimiem that over unity
sould Da echtieved 1f the project was properly fundad.

2o thie aim Active Markesting provided PFurndimg and
professional personnel required to determine tha Feasibility
of tha taehnology. Punding for the project exceedsd one
miliion Zollarse.

The machine was constructed in acoosrdancs to Mr.
puller's wishee with etate of the art ocmpeoneatry. IXtensive
teoting was conducted by Nr. Charles Clark (Chief Sciemtific
Offieow) and his staff. A pameral sutline of the Fresslts is
provided bDalow!

teese TWOo Muller hamopolar genarators smploying the odd/even
prisaiple were testsd during the menth of August, 1887. The
#iweT configuratien consisted of 16 Beotinium-Irsn-Berue
meznets and 30 copper wire sleetrical ceils (13 per side) for
the ganeration of elsctrical output power. The second
configuration was a smaller wheel using & Samerium -~Cobailt
magnets and 7 aluninum hest axchasnger cselils for induetively
naating water or sinilar fluids.

Bath AC and C drive motors were usad te previde thae
input powar needed to meintain a rovor apeed of 2000 to 3009
RFM. A DC ocutput rectifier cagable of 18 XM was desigred,
rabrisates and tested on the generator scafigurssion.
Addicionally & s0lid atate DC pulse motor was constructed
using four driver coils and the 16 rotor Bagnets to power the
slectrical gensrator.

The tast eguliprmant usad to verify perferuanca, consistad
cof & Ritachi Aual tracs 50 Miz oscilicsrcope, & Fluks KRS volt
aster, Ancd an Amprode-1000 AC/DC hall affect ampers meter.



Over thirty tests ware eoncluded with the eleciric
genarator. The output ¢olls werc matched electrieally in
pairs prior to testing to maximize powar output and minimize
pulse transiasnt losses. Both DC rectified and AC output poser
Deasurements ware conducted uaing var.ed non-induetive teat
ljoads. Input power was corpectead for powar factor while using
AC drive motors. The results of the tests vevealsd s maxisum
~utput to input power ratio of 0.56 for both AC and DC
rectifiad measurements. Testing with the #0lid state pulse
motor was not successful dus to extensive transient spikes
produoced by the colilapaing magnetic field in the dariver
ccils. Preseatly tha solid ztate system is deing replaced
a more conventional bruah and commutator systea.

Pifteen tests wars completed with the inductien heating
configuration. Transient as well as stealdy state tests wars
conduetad. Results indicated that the design rens Rear unity
auring the transiant teat. However. the stouveesy of the sats
1s suspsct sines stersup moter werk could net be invegrated
to soourstely datermine input power. Steatty stats tesdn
indicatad ocutput td input ratics ranging from 0.%6 to 0.68,
sliightly higher than the generater testing. The industion
mashine was alsse run with an eved amount of poles and
magitets. STarting terqie wes eignifisantly i(noreneall wish ¢the
axtra pele imdissting an sdvenisge with the edd/oven
prineiple during startup. Sowever., onee suaning the
output/input power ratio wes the same.

In eonclusion the present system &S configured does not
operats over-unity end ths cdd/even princlipssl d4oss notr prove
0o bDe beneficial during convimuous cparation, sa s as e

Based on the acove resvlits, Active Marketing has
guspensad funding for the project until further scientifie
e 1d49nce indicates the technology can be developed
succeasfully.

Astive Mmrheting Ltd. would like to exprass their
sinesre appPeciation to the maay selentigts and the hundreds
of imdiviguais who exsressed support for Sthe projasct. The
shove individeals wers fros every BajaT ares of the world.

In clasing, I would like to express wmy gratitude to the
many businsessen and gevernIents from around the world who
were Dreapared to standly to Ssvalop the technsology if oroven
suvcoadslul. The Malerity of THAeS DUsinesemen and govermments
»osame invelvod Dased e thse evedinility of the individuale
pehing Active Marketing and thelir past business expearisnces.
Thank yeu for yeur open mindedness, confidance and support.

..
Asseciaste/Astive Marketing
Ltd.
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Scientists Express Amazement

at Muller Demonstration

Copyright © 1990 by Jeane Manning

“You're violating the Laws of Conservation of Energy,” a scientist
SJrom Maryland exclaimed to Bili Muller of Penticton, B.C., Canada.
He was among a group of participants, at the Society for Scientific
Exploration (SSE) me.....g in August, gathered around a small
experimental apparatus. It was sitting on the sidewalk outside a
building on the Stanford University ca mpus, where the SSE meeting

was held.

T he smallscale experiment had
been devised by Muller to test
what is happening in his larger ma-
chine. The experimental apparatus
contained two of the specially-wound
“driver” coils (which go into Muller's
magnet motor) stacked face-to-face,
two electrolytic capacitors and a full
wave bridge for DC (direct currert!, a!;
on a strip of Plexigias.

The researchers had brough: testing
equipment — a multimemeter and cur-
rent probe — and showed onlockers
what happened when the cord on the
apparatus was plugged into an electr:
cal outlet cutside the building.

The equipment showed 2.9 amperes
of the 115olt current going into the
little demonstration apparatus. Mult-
plied, that means the input was 333 3
watts AC. But the output was mea-
sured at 2.5 amps and 153 volts —
382.5 watts DC — which caused heac-
scratchingand amazement among SSE
members and guests.

Muller and his engineer Gerald Diel
came up with the experiment in order
to prove that the materials they use do
“boost” — orin other words amplify —
the power flowing through them. Usu-
ally the power comes from the process
of moving super-powerful magnets past
the special coils. the researchers ex-
plain. The experiment was to try using

AC (altematng current} on a lineup of
components, instead of hawng the
magnets passing by the coils

Eliminates Core Losses

The matenals include amorphous metal
coresinside the coils. Muller was one of
the first independent researchers to
work with amorphous metals. other-
wise known as metaliic glasses. The
alloy was developed to cut down on
heat losses in transformers for utility
companies. In Muller's machine, the
benefit is that the amorphous-metal

core doesn't oppose the next oncom-
ing magnet.

Muller invented the brushiess magnet
motor and generator in which a fly-
wheel rotates super strong magnets.
spaced along its penphery, past coris
containing amorphous metal cores. Tre
machine ceniains an odd-number/
even-number configuration of poies/
magnets so that the wheel is never
stuck in one position. Over the years
Muller refined his concept into a so-
phisticated device that has no static
(stopped) position and therefcre tums
easily despite the powerfut holding force
of the new magnets. A further refine-
ment has been the addition of an elec-
tromagnet which periodicaliy kicks a
flywheei magnet forward just after 1t
passes the electiromagnet This spii-
second timing 15 dene by elecironmic

swilching: a microprocesser controb
the process of flashing currentinto the
coil which then briefly becomes an
activated electromagnet, of a polarity
to repel the flywheel magnet and this
keeps the wheel rolling.

Displayed Magnet Motor

When Bill and {lona Muller and Muller
Technologies engineer Gerald Dielwere
nvited 1o the SSE meeting, they in tum
asked associates in California, Ray
Camaano and James Warthan, tobring

2 sample of the Muller motor/genera-
tor.

Drving a van from their homes in San
Jose to Stanford, Camaano and
Warthan hauled the 80-pound version
which they had buiit. The van was
parked near the SSE meeting place.
and there Muller and associates dem-
onstrated their hardwezre to scores of
SSE participants, in small groups.

Regarding whether his machine can be
both a moter and a generator at the
same time, Muller says, “ultra-fast
switching ability — nanosecond tim-
ing” is a key to its being both. It can
“generate when a magnet approaches
a coil, and “motor” as the magnet
passes the coils. A computer controls
when the device is operating as a mo-
tor tuming its shaft, and when it is
generating electricity. The generated
electricity is stored momentarily in ca-
pacitars to be used when the machine
switches to being a motor.

Muller said his own machine has tested
at between eight to one and five to one
“over unity” (more power out than
goes into a device).

What about the machine demonstrated
to SSE participants? Is it “over unity™?
Camaano replied that the Muller model
reproduced in San Jose by himself and
Warthan “hasn't been tested under
load But Bill's {machine) has.”
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San Jose Innovators

Design New Machine

Copyright @ 1990 by Jeane Manning

ay Camaano and James Warthan
R of San Jose have already built a
version of the maotor/generator, in co-
operation with its inventor, Bill Muller
of Penticton, B.C., Canada, When
Muiler was invited to the SSE meeung,
he asked his two San Jose associales to
bring their machine to Stanford. Oth-
erwise, Muller would have hadteo trans-
port his own demonstration model
through the bureaucracy of the inter.
national border,

Camaano, a 27 vear old machinisy/
mechanic, and Warthan a 45 vear old
computer programmer, say they would
be only about six months away from
running a car wath the magnet motar
“if we had the funds." They figure they
need $20,00 3 to camy out their plan of
Powenng a standard VW Rabbit pickug
with a device that any auto mechanic
could install into a vehicle in a day or
two,

"We could have two batteres — one
that the magnet motor-generator
charges and cne that it runs off of
Timing woukd be controiied by a micre-
Processor control circuit “Braking the
car to a dead stop would be no prob-
lem,” Camaano says. “The coils weuld
actasbrakes.” A “cogging effect ™ would
slow down the car. As in the incurrent
machine, the microprocessor would
switch the motor/generater tothegen-
erator mode, inducing a braking effect

OWN a5 “regenerative braking” on
the car.

Microprocessor Control
Circuit

The switching is centrolled by a my-

croprocessor control circuit which re-
ceives data from an optical encoder as
to the magnet/coi] pair relationships,
then activates mosfer {metal oxide sili-
con field effect transistor) switches to
energize the electromagnets.

Regarding the Muller magnet motor,
which uses powersyl necdyrmium-iren-
boron permanent magnets, Camaano
says, “We're hamessing vortexes. ~ He
also commented on matching capaci-
tance and inductance, and tuned cir-
cuits: "Tesladid almost everything with
resonant circuits. When you make a
magnetic field resonate. the power of
the field goes way up. "

So far the San Jose duo has spent
thousands of dollars on researching
and building the machine. On their
wish-list is a $5.000 dymameter for
testing. Realisticaily, however, their
next purchase was to be the new
mosfets which can handle 1.000 volts
at 50 amps. The powerful magnets.
inducing current as they tum past the
coils, arg responsible for spikes of
current which Previously bumed oyt
components before the new mosfets

were available and Protection devices
used.

Their microprocessor controf circuit
was designed and developed by Jack
Masterman for Light Enganeermg
{Camaano and Warthan's company),
and the Prototype control unit was
developed by the same company.

The microprocessor can be interfaced
with a personal cemputer, Camaane
explains. "Through the personal
CoMputer we can control all functions

of the motor/generator while it is run-
ning. Therelore, duty cycle. iming
advance, moter/generator mocz are
alt adjustable while the machine ks run-
ning — a feat that is impossible for
conventional commutators!*

“The status of ail functions can be
continuously monitored by the per-
sonal computer, and once the opti-
MU ocperating parameters are estab-
lished, this data can be permanently
programmed into the microprocessor
for production models.”

The two researchers say that powering
2 car would be fairly straight-forward.
The existing clutch, flywheel and rans-
mission can be used. “An adapter plat
would need to be made tg mount the
motor to the transmission, and the
shaft of the motor would need to be
machined (g accept the existing fly-
wheel. Meotor speed can also be con-
trolled by microprocessor ™

"Then we would have 2 free energy
electric car!

On QOct. 15, 1990, the innowators
from San Jose gave raem&xeit a
further update on activities of Light
Engineenng: “We have a Bew motor/
generator under construction that uti-
lizes all the principles we know of, ang
should produce free enemy ratios far
in excess of that which is known at this
time. We are using twin caunter-rotat-
ing discs, with the motor section down
toward the cent-r of the dies ard the
generating section out on the periph-
ery.

"What is required to genewmte power is
a fluctuating magnetic fied. The con-
ventional way to generate electricity is
by moving magnets past coils. The
problem with this is tha the more
Power you take out of the generator,
the more torque is requirad to turn the
shaft, due to Lenz's law. What happens
is, the ceil repeis the magnet coming
in, and helds onto it going away {in a
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Researchers Share
Information

Muller has cooperated ieng distance by
sharing information with the two San
Jose men as they built their model of
his motor. Both the Canadians and the
Californians are experimenting to find
the best balance between voltage and
amperage for doing work, Camaano
said. He and Warthan have built eoils in
which they aim for higher voltage and
lower amperage. “Maybe 100 volts at
ten amps.”

In the Muller motor/generator model
they took to Stanford, the San Jose
researchers were using fewer magnets
— eight magnets tuming past seven
coils — in their {lywheel than Mulier
As they leamed from Muller, Camaano
and Warthan were using neodymium-
iron-boron (NdFeB) magnets, of a size
two inches square and one inch thick.
which Camaano said are 37 megagauss
in strength. This means, said Muller.
that each magnet has a holding force of
2,000 times its own weight.

Over the years of his research, Muller
has informed thousands of people that
& permanent magnet is a perpetual
energy scurce, camrying “encormous
ampoere pressures within itseif.” Un-
like a battery, the new breed of super-
powerful permanent magnet doesn't
fose strength over decades, or with use.

Muller Educates

As for the Law of Conservation of
Energy, Muller joins leading-edge
physicists in describing the universe as
an open system. A more-output-than-
input device would break the Law if
operating within a closed system.

[n addition to new materials such as
permanent magnrets and amorphous
metals making it possible for Muller to
do what formerly was not possivle.
new advancements in electronics aisc

make new machines feasible. High
curren: can be switched in whatever
direction desirec. Muler explaims, "so
we are now atie 1o conslnuct perma-
nent magnet mclors, large ©r smai.,
that are also generators at the same
time.”

“We can now direct back mative forces
— that are normally against the mag-
net — back into the samme direction as
the motor Withou: the use of brushes

Muller began his career as an
electromechanic {or the giant Siemens
electncal company of West Germany,.
with training in high-frequency work
Later challenges inciuded bringing
power to mines 1n nerthern Canaca
and then starting his own appliance
repair business in Brush Columbia
His experimentation with magnets goes
back to 1966.

Increasing Recognition

August of 1990 was 2 step forward in
public recogrition of Muller Technole-
gies. Muller is stiil receiving letters and
phone calis from pecple who saw his
demonstrations at Stanford and. on
August 11 and 12. at the Solar Energy
Expo and Rally (SEER) in Willits, Cali-
fornia. Mulier made two of those letters
avaiiable to raum&zeit.

Forexample, onescientistwithaPh D .
director of a center for leading-edge
research, wrote Muller: ... | was :m-
pressed with your demonstrations at
the SSE meeting this August.”

An engineer from Berkeley writes to
Muller: =... about your fantastic ma-
chine. The simplicity of hardware
coupled with complexity of control
makes your dynamo appreach the de-
sign of nature.”

llona Muller repors :nat at the Solar
Energy Exposiicr. ney stowed tre
Muller motorgenerator to many sciar

car innovators{including those with the
Stanford Uniwersity car, which, inci-
dentally, won first prize). At the SEER
gathering "we also met with Dr.
Kincheloe again.” Dr. Robert Kincheloe
is a Stanford University researcher who
has in the past demonstrated willing-
ness to examine selected unorthodox
energy-generating hardware.
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conventional design)

*Our new machine does not do this.
We keep the magnets and ¢oils station-
ary in relationship to each other, and
move Metglas {amorphous metal) pole
pieces in between, thus causing a Nue-
tuating magnetic field which in tum

PaS oo =13 Pt

nergy Conference Reports

produces power But very itle torgue
is required 10 generate power with this
design.

“The motoring section is unigque also
\We have an arrangement of perma:
nent magnets that produce a shght

motorning effect, and we only use very

Little current to enhance the motoring
of the discs.”

"1t 15 computer<ontrolled and the dr-
cuits are now in development and should
be completed within two months.”

A
.“!I Just a
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Researchers Share
Information

Muller has cooperated iong distance by,
sharing information with the two San
Jose men as they built their mode! of
his motor. Both the Canadians and the
Californians are experimenting to find
the best balance between voltage and
amperage for doing work, Camaanc
said. He and Warthan have built cails in
which they aim for higher voltage and

lower amperage. “Maybe 100 volts at
ten amps.”

Ir the Muller motor/generater model
they tock to Stanford, the San Jose
researchers were using fewer magnels
— eight magnels tumning past seven
coils - in their fliywheel than Muller
As they learned from Muller, Camaanc
and Warthan were using neodymium-
iron-boron (NdFeB) magnets. of a size
two inches square and one inch thick.
which Camaano said are 37 megagauss
in strength. This means, said Muller.
that each magnet has a holding force o
2,000 tmes its own weight.

Over the years of his research, Muller
has informed thousands of people that
a3 permanent magne! is a perpetual
energy source, carrying “encrmous
ampoere pressures within itself. * Un-
like a battery, the new breed of super-
powerful permanent magnet doesn't
lose strength over decades, or with use.

Muller Educates

As for the Law of Conservation of
Energy, Muller joins leading-edge
physicists in describing the universe as
an open system. A more-output-than-
input device would break the Law if
operating within a closed system.

In addition to new materials such as
permanent magnets and amorphous
metals making it possible for Muller to
do what formerly was not possible.
new advancements in electronics aisc
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make new machines feasible. High
current can be switched in whatever
direction desired. Muller explaing, 7so
We are Now atie 10 Consull perma-
rent meagne! mclors, large or sma..
that are also generators at the same
time.”

"We can now direct back motive forces
— that are normally agamnst the mag-
net — back into the same cirection as
the motor Without the use of brushes

Muller began his career as an
electromechanic for the giant Siemens
electrical company of West Germary,
with training 1n migh-frequency work
Later challenges inciuded bringing
power 16 mines 1 noerthern Canada,
angd then starung his own applance
repair business in British Columb:a

His expenimentation with magnets goes
back to 1966.

Increasing Recognition

August of 1990 was a step forward in
public recognition of Muller Technolo-
gies. Muller is stiil recenving letters and
phone calls irom people who saw his
demonstrations at Stanford and. on
August 11and 12, at the Solar Energy
Expo and Rally (SEER) in Willts, Cali-
fornia. Muller made two of those letters
available to raum& xeit.

Forexample, one scientistwithaPh.D |
director of a center for leading-edge
research, wrote Muller: ", | was im-
pressed with your demonstrations at
the SSE meeting this August.”

An engineer from Berkeley writes to
Muller: ... about your fantastic ma-
chine. The simplicity of hardware
coupled with complexity of control
makes your dynamo approach the de-
sign of nature.”

liona Muller reports that at the Solar
Energy Exposiien. they showed the
Muller motorgeneratar to many scisr

car innovators {including those with the
Stanford University car, which, inci-
dentally, won first prize). At the SEER
gathering “we also met with Dr.
Kincheloe again.” Dr. Robert Kincheloe
isa Stanford University researcher who
has in the past demonstrated willing-
ness to examine selected uncrthodox
energy-generating hardware.

Say

NO!
to
DRUGS

it's
such

an
easy
word

NO!




