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1. Introduction.

Although Newton’s Laws cannot be proven mathematically, it was shown through numerous (millions) examples, that his three laws do hold Universally. All Physicists (including the first author of this paper), accept Newton’s Laws as applicable for any mechanical system. What more is there to be learned from anybody else? If we accept these Laws, the very important Law of Conservation of Momentum for isolated systems follows automatically. This also sets the limit for propulsion systems, such as motorcars (the car goes in the forward direction, whereas the road is pushed backwards – action-reaction), rockets and aeroplanes (the vehicle goes forwards, whereas the air or rocket fuel is ejected backwards). The net momentum therefore remains zero (momentum conservation). Those in Mechanical Engineering and Chemistry will know that the Laws of Thermodynamics and the Law of Conservation of Momentum are also closely tied together.

It is highly unlikely that any Scientist (Physicist, Chemist or Engineer) will ever start with a research project to investigate the Universality of Newton’s Laws. Furthermore, it is also quite unlikely that any National funding organisation for scientific research anywhere in the world will ever fund a project, which attempts to find flaws in these Laws, or, attempt their luck at new propulsion systems, which attempts to exploit possible loopholes in Newton’s Laws. Only technical people, such as the second author of this paper, Mr. H. du Preez, who was never brainwashed into the Paradigm of Newton’s Laws, and who have the tenacity for endurance, continue with experimentation until either broken, or, stumble upon something, as revealed sometime ago in the South African Press and Carte Blanche (M-NET) on television. Revealing any new findings to the Press, before acceptance by an accredited refereed Scientific Journal, also goes against the modus operandi of any Scientist. 

This paper, although not refereed, presents the first attempt in revealing the results of scientific investigation into the “Dup-Drive” (patented by Mr. Hannes du Preez in South Africa), which forces us to think about the observations. The basic results (though without details) will be revealed in this paper. The reader is invited to send his/her comments to the Editor. A second paper (next issue), because of length considerations, will reveal the operational details, with associated interpretation of the measurements. 

2. The “Dup-Drive” and interpretation of Newton’s Laws.
As revealed on Carte Blanche, nearly fifty prototypes of various designs and concepts were built and tested, until model number 47 (Figure 1) emerged, which appears to be successful. The purpose was to find a prototype, driven by any source of energy (compressed air, fuel, batteries, solar power etc.), which would be able to propel forward without any net external force acting on the system This is where we find problems with the interpretation of the Laws of Newton, since 

· Newton’s Second Law states that the change in momentum of any system is equal to the sum of all external forces acting on the system, plus the sum of all internal forces acting within the system.

· Newton’s Third Law states that for each action force, there will be an oppositely directed reaction force of equal magnitude. 

· Combining the Second and Third Laws, we find that the sum of the internal forces cancel, leaving us with the net sum of the external forces, but if there is a more general interpretation of the Third Law (not understood at present), it may be possible to operated propulsion mechanisms from internal forces.

Note also that the “Dup-Drive” is not a perpetual motion machine! Many viewers of the M-NET program thought that this was another attempt at perpetual motion. This is not true, since energy must be continuously put into the system to drive it at its “resonant” mode. Note also that this machine should already have been built during the 19th Century, given the basic technology involved!
Briefly, it should be mentioned that an external compressor (2 to 5 atm.) supplies air by pipes to the oscillating units. The outlet from the system is a faint breeze of air and faint traces of lubricant (with thrust well below 0.1 newtons) sideways, or towards the preferred direction of motion! The last test resulted in a replacement of the external compressor with a bottle filled with compressed CO2 to satisfy the condition for an “isolated system”, but since the effect of the forward breeze was measured to be unimportant, we changed the title of the paper to ...Isolated 3-Body Oscillating System…
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3. Measuring the displacement versus time on a flat surface.
The system, as shown in Figure 1, placed on extremely hard, but free-running plastic wheels, was placed on a smooth glass surface to reduce the effects of friction. The time it took for the car to accelerate from rest to a distance of 5 meter on this level surface was about 3.5 seconds from several runs (measurements in Klerksdorp during filming by Carte Blanche of M-Net). This translates to an acceleration of about 0.82 m/s2 for a system mass of M=2.55 kg. The net force is then 0.82 m/s2x2.55 kg=2.1 newtons. If we assume for the moment that the system does generate a net force by whatever mechanism, the observed net force would be given by the expression:

Fnet = 2.1 N = Fsystem - (Mg

The rolling friction was measured to be (Mg ( 0.2 newtons, so that we have an apparent “system net force” of 

Fsystem(2.1 N + 0.2 N = 2.3 N.



(1)

This type of measurement is immediately met with scorn, since the friction force between the rigid wheels and the glass surface may result in such an acceleration, even if the system does not produce any net internal force: Suppose that the wheels “kick” into the ground, resulting in a “hopping” effect: In this case we can produce a forward acceleration. This effect was tested by tilting the propulsion mechanism (line of force), such that the rear end of the master cylinder is lifted with a few degrees.  In this case the front wheels should dig into the ground, resulting in a reversed direction/acceleration of the system, resulting in a backwards hopping of the car. The car however still accelerated towards the preferred forwards direction of motion, as shown in Figure 1. The rear end was then dipped downwards (front of master cylinder upwards), which should increase the friction against the rear wheels, resulting in improved hopping in the forward direction. The rate of change in momentum with time did not increase as a result of this bias towards additional or less friction against the surface. It therefore appears as if the forward acceleration cannot be explained as friction between the wheels and glass surface. 

The first author still did not accept this result, even though the tests for forward acceleration were positively in favour of the “Dup-Drive”. de Jager then requested that the system should be sent to KENTRON, where accurate high resolution load cell measurements could be made. As a matter of fact, some of the KENTRON load cell tests did measure a net force of up to 2.6 newtons (more than given by Equation (1)). This net force appears to be depending on the pressure and frequency settings.

4. Testing the “Dup-Drive” on calibrated high bandwidth load cells.
KENTRON, as a company with an ISO 9001 accreditation (www.kentron.co.za), was contracted by de Jager to measure the forces on the “Dup-Drive”. This was done on three occasions, with the checks on calibration becoming more stringent each time, given the controversial nature of this investigation. From these forces, the possible velocity over time was calculated. The test equipment involved 

(1) (see also www.kentron.co.za/Dynamics/Default.asp?Type=Test#stress)

(2) a HBM U2A 1kN load cell with accuracy better than 0.2%. Its natural frequency is 6 kHz (15%. It can be assumed its response is acceptable up to 5 kHz. 

(3) During some of the later tests, a 1 kHz analog filter on the amplifier was used. This Vishay amplifier was set to 1 kHz to prevent aliasing. 

(4) A computer with Data Translation DT2801 A/D Card (12 bit resolution) 1 kHz sample rate was used. The A/D conversion at (1 bit  20 volt/4096 = 0.00048 volt = 0.05 N.

The noise in the system is 20 mV = 0.2 N. Two independent methods of measurements was used:

(1) PC with A/D card, and

(2) INSTRON 8500 with IST MAX data acquisition software. As the result was exactly the same, only the results from the PC, was given where applicable. 

The “Dup Drive was suspended hanging from a thin wire longer than 0.5 meter. The load cell was placed between the rigid vertical wall and the “Dup Drive”. A 500 mm stinger was used to reduce any potential moments that could be transferred to the load cell. The load cell was checked against calibration masses. After hanging the “Dup Drive” from a frame using a thin wire, it was checked using a level to be at least (2(. To prove the load cell was properly zeroed, a dry run was done with the “Dup Drive” turned off. The recorded data were integrated and only if the results of this test were zero, the test would resume. 

(i) After an initial test sequence at KENTRON to sort out potential problems, the Dup Drive was returned for a set of 20 runs under identical conditions, except that the Dup Drive was turned around (180 degrees) between the first ten and last ten measurements, to make sure that the load cells do not measure a bias. Figure 2 shows the graph of force (in newtons) versus time, as well as momentum (or impulse) versus time of a typical run. The details and attempts at interpretation of the results will be discussed in Paper II. 

Figure 2: Solid line (spikes): Graph of force versus time (measured in newtons) – correct vertical scale (negative to 80+ N). Dotted line: Time integrated force (impulse measured in newtons.sec) times 10, representing the expected momentum change since start. The maximum expected momentum is ∫F(t)dt=8.2 N.s, corresponding to a net force of 1 N, averaged over 8 s for this run. The error on this net force is negligible.
Repeating the load-cell observations ten times in each direction (as discussed above), resulted in the measurement of a net force of (0.94 ( 0.11) N in one direction, and (1.06 ( 0.29) N in the reverse direction, with the preferred direction of net force pointing each time towards the front end of the base, as shown in Figure 1. The error on each average number represents the spread of net forces (each detection with negligible error) between independent runs. It is thus clear that there appears to be a net force from this Dup Drive, when it is coupled to an external air compressor.
5. Isolating the Dup-Drive

Having seen the KENTRON results, as discussed above, the first author was still not satisfied, since all internal forces should in principle cancel for any isolated system, no matter what happens on the inside of the isolated system (?) The inventor was asked to replace the external compressor with a bottle of compressed CO2 on top of the Dup Drive. This was achieved and the inventor was also asked to allow all air to escape towards the front – the direction of preferred motion, so that no argument of thrust can be thrown against the Dup Drive. The load cells still did not detect the slight breeze of CO2.  

Having isolated the system with compressed CO2 in a bottle on top of the Dup Drive (thus isolating the system with only a weak gas breeze escaping in the direction of the apparent net force), and stepping down the CO2 pressure from over 100 atm, to a few atm, using an on-board pressure regulator, resulted in the following: 

The momentum increased with the typical step-like features at the beginning, similar to Figure 2, with only 30% of the total increase in momentum per cycle “cancelled by Newton’s Third Law” (thus an “efficiency of 70%”). This “efficiency” however reduced after each successively cycle to a value of 8% after 10 cycles, which corresponds to 92% cancellation of the maximal momentum increase per cycle. After 10 such cycles, the Dup-Drive was frozen all over because of the rapid expansion of the compressed CO2. Since oil lubricant in the moving parts are essential, we can expect that the amplitude of the piston motion is somewhat inhibited by the increased viscosity of oil at very low temperatures. However, the damage was already done: The net momentum change for this isolated system was 6.3 N.s (again with a very small error on this number) after nearly ten cycles of oscillation (corresponding to about 10 seconds, giving about 0.64 N.)

6. The Certificate from the Mechanical Engineering Group at KENTRON.

“ From the measurements we do get a net force from the system as provided. From the integrated graphs, one can calculate the slope to get the average force the machine produces. This calculates to 0.644 N” (for the isolated frozen system as discussed above). Dated: 30 May 2003.
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Figure 1: Schematic diagram of the “Dup-Drive”, with preferred direction of motion to the right, showing the base (marked “(1)”, representing the vehicle), which is connected rigidly to the slave cylinder (also marked “(1)”). The master cylinder (marked “(2)”) is allowed to run freely on the base. It pushes against the front end (right side) at certain selected times, but should not be allowed to collide on the stopper at the rear end (left side of picture). A piston, which fits tightly into the slave cylinder, is also fixed rigidly to the master cylinder as shown. See Paper II for details.
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