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Abstract—This paper focuses on description of the opera-
tion principle inherent to the Adams' electric motor-generator
fitted with permanent magnets made of rare earth (NdFeB).
There is a certain part dedicated to distribution of the magnetic
field within the magnetic circuit of rotor and stator monitoring
by means of the Ansys Workbench software. The Adams' mo-
tor generator is basically assembled with slight deviations from
the original patent with respect to the stator magnetic circuit
design. The resultant speed-torque characteristics obtained by
measurement and the input power values have been processed
to determine the machine's efficiency.

Keywords—Adams  motor-generator,  electric  motor-
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I.  INTRODUCTION

The electric machinery field has not has any major ad-
vances in development since Nikola Tesla made his first
successful inventions. Nevertheless, there are still numerous
sources of instructions and patents for electric machinery
published online; their authors even claim this equipment
would work at efficiency levels exceeding the 100% mark.
More precisely, if any of these machines were really func-
tioning, it would have to be supplied with some kind of en-
ergy from the outside to undergo transformation into a
directly usable form of energy. That happens in heat pumps,
for example. This is not about efficiency yet rather the effi-
ciency factor COP>1 in this respect. That is actually the ratio
of power coming into the system from the ambient environ-
ment and the power used for control of the system. The said
process is illustrated by the block diagram in Fig. 1.

Input of power into the system from ambient environ-

ment. ¢

System

3 Output power.

Feedback - power required for system control.

Fig. 1.
ment.

Process for utilisation of power from the ambient environ-
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The emerging hazard represented by the lack of main
power source fuels in form of coal and natural gas is defined
in the Hubbert Peak Theory, for example, also known as the
"peak oil". [1]

When searching for power sources that may be able to
outrank the ones currently used in many aspects, one may

encounter the term "Zero point energy (ZPE)". [2]

ZPE is apparently indicated by electromagnetic fluctua-
tions in vacuum, which is also at 0 K theoretically. [3]

There are numerous printed materials dealing with exis-
tence of ZPE and events associated with it. [3], [4].

One of the phenomenons to be mentioned is the space-
filling high-frequency electromagnetic noise. [5]

The nature of ZPE has initiated implementation of the so-
called "virtual particles". [2]

The occurrence can be proven by the so-called "Casimir
effect", for example. [6]

The question is, whether, how and to what extent this
source can be utilised as far as the volume of usable energy
is concerned. One of the literary resources addressing this
issue is the [9].

II.  OPERATION OF THE ADAMS' MOTOR-GENERATOR IN
DETAIL

Fig. 2. (a) is the pole of rotor R1 right in between the sta-
tor poles S1 and S2.

Fig. 2. Mutual positions of rotor and stator poles during rotation of the

rotor.
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Imagine that it inclines towards S2, being attracted to the
latter until setting at the position indicated in Fig. 2. (c). It is
aligned with the stator core now, current beginning to pass
through its coils with such polarity to induce repulsion of the
rotor pole from the position with aligned axes of the rotor
salient pole and the stator core. It is therefore accelerated
pursuant to strong interaction of magnetic fields of the rotor.
The current will keep entering the stator coils until the stator
has reached the position shown in Fig. 2. (e). The opposite
stator core will be aligned with the rotor salient pole now.

Let us look what happens on the opposite side of the ro-
tor during this process.

Rotor pole R4 in Fig. 2. (a) is currently aligned with the
stator core S5. That is why the winding in core S5 is sup-
plied with electric current the effects of which induce poten-
tial repulsion of the pole R4. The current is passing through
winding of the core S5 till the moment illustrated by the Fig.
2. (c), when the core of stator S2 is de-magnetised.

The rotor is spun by the following force contributions:

a) The rotor pole is attracted to the magnetic stator cores
by magnetic forces produced by permanent magnets
protruding into the air gap and closed over the stator
cores.

b) Once aligned with the rotor salient pole, the rotor is
further spun by repulsive forces between rotor poles
and the stator core. Coils in stator cores are supplied
with electric pulses depending on the position of rotor
with respect to the stator. The magnetic field within the
air gap will reach its maximum intensity once the poles
of both rotor and stator have been aligned.

III. COMPLETION OF NON-CONVENTIONAL ADAMS' ELECTRIC
MOTOR-GENERATOR

My choice for operational testing focused on Adams'
electric D.C. motor-generator with permanent magnets in-
side its rotor. The description of motor-generator provided
by Robert George Adams from new Zealand and Harold
Aspen from the United Kingdom talks about its ability to
draw ZPE through the air gap between magnetic poles of the
rotor and stator. [8]

R. Adams has compiled his manual for a test sample of
this machine to calculate its efficiency using the ratio of
power on the supply lead battery for commissioning of the
machine and voltage of the battery being charged at the
machine output side. [7] However, the efficiency figure
obtained from this calculation does not consider any power
consumed by mechanical work of the rotor, the charging
characteristics of the lead battery employed and the efficient
of the re-charging process itself. That is why the resultant
efficiency figure is distorted by these factors. The machine
described in this paper still differs from the original patent in
some aspects that may have a significant impact on its resul-
tant efficiency. The main difference lies in shapes of mag-
netic stator cores.

A. Machine Magnetic Circuit Analysis

The right side of Fig. 3. shows the lateral view of one
core in the stator and the rotor salient poles with the perma-
nent rotor magnet highlighted in yellow, this colour corre-
sponds to the value of approximately 1.1 T. The greatest

induction values are evident in the stator core shoulder. The
vertical line of induction values (in the centre of this figure)
describe the air gap.

For illustration of the magnetic induction using a vector,
see Fig. 4. that clearly shows the induction curves forming
closed paths evidenced by the third Maxwell's equation.

Fig. 3. View of the magnetic induction distribution within magnetic field
of circuits in the rotor (right) and the stator (left) at the zero point energy
(not shown).

Fig. 4.
circuits of the rotor (left) and the stator with zero current passing through
coils.

Top view of the magnetic vector distribution inside magnetic

B. Machine Electronic Section

The machine was initially connected as a motor benefit-
ing from the wiring shown in the Fig. 5. The performance
section is actuated upon interruption of an infrared beam
landing on the phototransistor in the optocoupler. The beam
passes through the transparent foil part at the moment, when
the rotor salient poles are in the front position together with
stator cores with the magnetic induction flow initiated by
coils; this flow is opposite to the power flow coming out of
the rotor poles. The rotor is spun by forces acting between
magnetic fields of the rotor and the stator.
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Fig. 5. Wiring diagram of the electric circuit for motor control. The

circuit in the right side of the figures behind dashed line is repeated 4 times
in total. The figure shows one quarter of the wiring only to save space.

The electric circuit can be divided into the output part
separated from the low input power section by means of a
control electrode MOSFET on IRF540N transistors. The left
side of this diagram shows the connection points of supply
voltage. The positive pole of 5-31 V direct current supply
voltage is linked with stator coils via connectors L1 to LS.
The voltage of 10 — 35 V DC is connected via the voltage
regulator 7808. This diagram shows the optocoupler TCST
2103 represented by outlets marked EM1 and DET1. The
resistance values are determined in order to limit the current
in control circuit to the lowest value, while preserving cor-
rect operation of the circuit. The beam passes through trans-
parent part of the commutator, as it is interrupted by the
piece printed with black colour. Schmitt trigger circuits are
connected behind detectors to invert the voltage at the input
point. One enclosure of the integrated circuit 40106 includes
6 investing gates. The parallel connection of three gates in
each batch helps reduce the gate resistance to one third of its
initial value. That is followed by the N-MOSFET type out-
put IRF560N transistor with low-resistance electrode transi-
tion DS in actuated state equal to 44 mQ. Once the transistor
opens, the current will be passing through the relevant wind-
ing linked with the connector. Connection of contacts K3
ensures engagement of the transistor overvoltage protection
in terms of serial connection of rectifier diodes D1 and D2.

The patent claim of Robert Adams describes coils con-
nected in series and situated on mutually opposite magnetic
cores of the stator. Fig. 6. shows one of the possible configura-
tions of the machine indicating serial connections of coils
situated mutually opposite.

Fig. 6.  Machine configuration with 6 stator poles and 7 rotor poles.
Magnetising winding of opposite poles of the stator are connected in series.

According to the patent author, the connection shown in
Fig. 6. enables this machine to connect the motor and gen-
erator functions within, provided it has been spun to a cer-
tain speed using an external motor that is subsequently
disengaged, for automatic generation of torque or electric
power on the shaft. It may be drawn from the auxiliary coils
in the stator (not shown) from any couple of drive stator
coils or a conventional generator connected with the shaft of
Adams' motor-generator.

IV. PRACTICAL IMPLEMENTATION OF ADAMS' MOTOR-
GENERATOR

Fig. 7. shows the front view of the implemented ma-
chine. When working as an electric motor, the machine is
supplied with direct current impulses depending on the posi-
tion of the rotor salient poles with respect to the stator poles.
The ratio between rotor and stator poles is 7:8. This ratio
always helps the rotating rotor align axes of rotor poles and
stator cores at a single salient pole of the rotor and one mag-
netic core of the stator. The axis of stator core is situated in
the middle of the gap between the rotor salient poles on the
opposite side.

Fig. 7.

Front view of the finished model of the implemented Adams'
motor-generator.

A. Rotor

The rotor is fitted with 7 permanent magnets NdFeB with
magnetisation rating of N38 and 15 mm in diameter and 13
mm in height. These magnets are situated between two sec-
tions made of stratified metal laminations made of steel
M600-50. These laminations are cut with a water jet into a
gear shape with alternating 7 gaps and 7 teeth forming sali-
ent poles supported by magnetising of magnets. The Fig. 8.
shows an assembled rotor.

B. Stator

Foundation for the rigid stator structure is made of two 8
mm thick perspex pads fitted with ball bearings and wooden
holders for attachment of magnetic cores of the stator con-
taining the cores glued in with epoxy resin. The magnetic
circuit of stator comprises 8 soft C-shaped magnetic cores
coiled from the material M150-30 S and provided with a pair
of excitation coils connected in series. The cores are spaced
evenly around the rotor circumference and they were origi-
nally designed for core-type transformers.
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Fig. 8. View of a rotor comprising a shaft, fixing flanges, a magnet enclo-
sure, rotor sections and stratified laminations and side perspex panels with
brass bolts to tighten the rotor body

C. Commutator

Fig. 9. Shows the commutator comprises a transparent
foil printed with a pattern of alternating black and transpar-
ent spots. When the optocoupler beam passes through the
transparent foil, electric current supply will be actuated for
the relevant pair of coils on one of the eight stator cores.
Location of eight optocouplers around the circumference of
the black commutating foil is evident from Fig. 9. The foil
can be tilted within the range between -12.85° and 12.85°
with respect to its default position to achieve the optimal
moment of current switching for the relevant coils.

Fig. 9. Setting the lead angle of commutating foil to -12.85° with respect
to the default position.

D. Difference from Original Patent

The configuration of implemented machine is shown in
Fig. 10. and it differs from the original patents by the shape
of stator cores. The author makes use of soft magnetic cores
of block shape. The implemented machine makes use of C-
shaped oriented cores due to lack of block-shaped cores of
the desired material M150-30S.

Fig. 10. Structural view of the rotor from original patent (left). View of the
rotor with stator cores fitted with coils connected in series (brown) and the
commutating foil attached to the machine shaft (right).

V. ELECTRIC MEASUREMENTS ON MACHINE

Time paths of voltage and current shown in the Fig. 11.
have been measured on one of the eight stator coils at the
voltage level of 30V and under the mechanical load of
Mz = 0.15 Nm. The paths were measured using a profes-
sional two-channel USB oscilloscope Handyscope HS3.

A AL

| |-

0.000s

45.946 ms

9.189 ms 18.378ms 27.568 ms 35.757ms.

Fig. 11. Measured paths of voltage and current on stator coils when subject
to the torque load of 0.15 Nm.

The average resistance of the coil pairs connected in se-
ries inside the stator core is 20.34 Q.

Fig. 11. shows a high-voltage peak with opposite polarity
with respect to the supply voltage, reaching the value of -
79.96 V. That occurs due to sudden interruption of power
supply into the coil circuit. The magnetic field created within
the magnetic circuit attempts to prevent its changes after an
interruption of the initiating power supply and keeps current
within the electric circuit to induce high voltage with re-
versed polarity back to the electric circuit. This event is
expressed by the second Maxwell's equation dealing with the
magnetic induction rule in differential form defined by the
formula (2). [10]

]

?}:E=—E ?)

Fig. 11. shows the evident endurance range at the end of
the negative voltage peak. This endurance range is caused by
the parasitic coil capacity. The time constant of the event
fading is determined by RLC parameters of the circuit.

A. Measurement of Essential Characteristics of the Machine

Fig. 12. shows a diagram of the load cell and motor for
measurement of the motor torque characteristics at various
rotation angles of the commutating foil.

The machine served as a motor with separately excited
load cell. The option for control of reaction torque by change
in resistance of the load cell armature and the magnitude of
the excitation current enabled measurement of the course of
speed-torque characteristic. Linkage of the shaft and a speed-
voltage generator enabled measurement of voltage induced
during individual measurements to calculate the relevant

speed.
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Fig. 12. Assembly for measurement of the motor load characteristics
comprising the speed-voltage generator (TD) for measurement of speed, the
separately excited load cell (DM) and the machine implemented as motor
(M). Where: Ua — load cell armature voltage (V), Rb — variable resistor
within the separate excitation circuit (), Umot — supply voltage to the
machine operated as motor (V).

Fig. 13. shows a speed-torque characteristic of the ma-
chine operated as motor for rotation of the commutating foil
to said angles.

Fig. 14. shows a Dependence between the motor effi-
ciency and mechanical output, for individual rotation angles
of the commutating foil.
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Fig. 13. Speed-torque characteristic of the machine operated as motor for
rotation of the commutating foil to said angles.
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Fig. 14. Dependence between the motor efficiency and mechanical output,
for individual rotation angles of the commutating foil.

B. Efficiency of Machine Operated as Motor

The example of efficiency calculation was based on the
existing formulas supplied with values of quantities corre-
sponding with the maximum motor efficiency.

As the current flowing into coils is direct, the input
power of the motor will be determined as a product of the

constant supply voltage of 31 V and the current flowing

BE=UJ 3)
through
R =310.86 =26.66W 4)

the circuit. The input power is defined by the formula (3)

= 2
6 = 2w pes )
Entering the maximum speed will produce the rotor circular
orbit speed

= 2 22 = 4712 vad—* (6)

B
The circular orbit speed expressed by means of speed
Entering of the angular speed values produces the resul-
B=Mw (7)
tant output on the machine shaft
The motor efficiency is equal to the product of torque
E=0d-47li=04dW ®)
produced and the circular orbit speed

Entering of the angular speed values produces the result-
ant output on the machine shaft

The motor efficiency, excluding the negligible losses in-
side the electric circuit, is determined by the ratio of output
and input power

The resultant efficiency of the implemented machine, with
optimal timing for switching of current into coils after enter-

B
=— 9
| B 100 9)
ing of the relevant values, is equal to (10).
W2
n=——-100=3533% (10)

26.66

C. Characteristic of Machine Implemented as Motor-
Generator

Linkage of shafts of the implemented machine with a di-
rect-current motor will enable us to use such assembly to
drive the machine implemented as motor-generator. If the
implemented machine showed characteristics stated by the
author of patent, it should prove its self-supplying ability
once it has reached a certain speed level. That would reduce
the current in armature of the driving direct-current motor.

There were two measurements performed to enable com-
parison of change in reaction torque expressed as a change to
the current in armature of the direct-current motor. The first
measurement was conducted with coils on opposite stator
cores disengaged; those were connected in series during the
second measurement.
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The measurement was performed under constant excita-
tion of the direct-current motor using the voltage Up=2.2 V
(I,=1.16A).

The armature voltage on direct-current motor was con-
trolled to achieve a speed change of assembly. The magni-
tude of current induced within the circuit with opposite coils
of stator cores connected in series had no significant impact
on the path of current increase within the armature perimeter
when the speed rises. The paths of current increase in the
armature [, for both cases, depending on the controlled in-
creasing armature voltage Ua on the direct-current motor, are
shown in the Fig. 15.

1,=f(U.)

I3 [A]

1,1

0,9

0,8

0,7

# Coils - connected

M Coils - disconnected

0,4 T T T T T T T T T T T T T
15 20 25 30 35 40 45 50 55 60 65 70 75 80

g5 UV

Fig. 15. Comparison of paths of the current in armature of the direct-current
motor, depending on the change of armature supply voltage for connected
and disconnected opposite stator coils.

VI. CONCLUSION

The patent author, Robert Adams, determined the effi-
ciency of his motor-generator using a five-day long meas-
urement. He measured paths of voltage on the input battery
powering the machine, together with the voltage on batteries
being connected to the electric output of the machine in
progressive order. The machine in operation also re-charged
the output batteries. The voltage values obtained by meas-
urement during continuous measurement are certainly an
indicator of machine efficiency, yet the calculation of accu-
rate efficiency defined by the ratio of output and input power

would require inclusion of currents passing through the cir-
cuit.

As the magnetic stator cores differ in shape, one cannot
surely consider the Adams' motor generator described by the
author as unable to draw ZPE.

The maximum efficiency measured on the implemented
machine operated in motor mode has been set to 35.33 %.
Owing to the significant dispersion of magnetic flow beyond
effective routes within the magnetic circuit, the efficiency
value is appropriate and compliant with the classic theory on
electromagnetic fields. According to the patent author, the
machine working as motor-generator is able to continue with
independent operation without any evident external supply
of voltage once commissioned by means of a separate motor.
This condition has not occurred, as evidenced by the Fig. 15.
Verification of the described self-charging function shall be
addressed during future activities seeking non-conventional
environment-friendly sources of electric power.
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