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Royal Raymond Rife was a scientific pioneer in the 1920’s and 1930’s whose work was suppressed after the late 1930’s. With the benefit of private funding from an industrialist, Rife enjoyed academic freedom to explore new ideas. His earliest work was the development of a new type of microscope which allowed fluorescent images and high magnification images. Unfortunately Rife kept secrecy about its design. Rife used the microscope to study the behaviour of micro-organisms exposed to a variety of conditions such as X-ray, Ultraviolet, static electric fields and electromagnetic frequencies (EMFs).

Rife claimed that some micro-organisms were killed or disabled by the application of EMFs at precise frequencies that matched a natural resonant frequency within the organism, or perhaps of particular molecular structures in the organism. Rife named the resonant frequency as the “Mortal Oscillatory Rate” (MOR).

Rife utilized low pressure noble gas tubes (e.g. Helium or Argon) as a type of broadcasting antenna or dipole which had EMF output. Circuits known as oscillators could be tuned to produce particular frequencies. Signals from more than one oscillator could be used simultaneously to allow delivery of mixed frequencies. Although Rife’s work was never published, today we still have historical archives including photographs, film and lists of disease-causing micro-organisms and their MOR frequencies.

In the early 1930’s two biologists, Rosenow and Kendall, were studying unknown micro-organisms that were pleomorphic, i.e. they underwent changing shape or morphology when grown or cultured in nutrient medium. Rife began to use Kendall’s nutrient media to study organisms isolated from cancer biopsies which he named BX. Because they were small enough to pass through filters that excluded most bacteria, Rife used the term “filter-passing virus”, a term commonly used in the early and mid-20th century before the true differences between virus and bacteria were understood. Rife mistakenly concluded that BX was an infective agent that was a cause of cancer. Today many people who have read about Rife’s ideas still believe that treatment with the MOR for BX can cure cancer.

My research has led me to believe Rosenow, Kendall and Rife were growing Mycoplasma species. These species colonise human skin, and are well-known as a common culture contaminant in modern laboratories. In about 17% of cancer biopsies, mycoplasma have been detected by PCR assay, but it is unknown whether they originate from the skin, or as a secondary infection in the tumour, as blood-borne infections, or, less likely, as a cause of cancer. Many species of true virus are also involved in initiation of cancer, and new ones are still being discovered.

Commencing around 1938, it is known that the U.S. military undertook a national “survey” of all the Research and Development projects involving high-frequency electronics that were being undertaken in the nation. It is known that in many cases, prototypes were removed from their owners’ possession and taken away for analysis. Top secret military projects focussed on innovations such as sonar and radar which proved to be important weapons that turned the advantage in the war against Germany and Japan. At about the same time, the American Medical Association became involved in suppression of Rife’s therapy as an unproven therapy. Rife’s laboratory in San Diego would have been a source of radiofrequency interference from his plasma tube prototypes. The Pacific Naval Fleet based in San Diego would have experienced this interference as a type of “signal jamming”. Plasma tube radiofrequency devices may have had potential military applications including radio jamming. In the 1990’s the Australian military developed a gas plasma antenna that was claimed to have the ability to be invisible to radar detection.

It may be that Morris Fishbein, who headed the AMA suppression, was instructed by Government agents to suppress any further experimentation by medical practitioners, and to obtain court orders to destroy equipment in medical use.

The historical archives mention that Rife spent time in Europe in the years of WWI, and was working in Germany probably in the years of US neutrality. Rife did some work with Carl Zeiss Company, and developed time lapse motion photography for microscopy applications. There are also photographs of early microscope prototypes that used a long optical path of about 3 meters.

My own research turned up an interesting fact that between 1924 to 1927 Carl Zeiss developed the world’s first aspheric lens (non-spherical surface). This was a secret project, and the method was unknown in UK and USA till 1948. The timing of this secret innovation co-incided with the years international conflict. Rife’s first “Virus microscope” was dated at 1928, and a second model in 1933. The type of aspheric lenses may have been ideally suited to single-colour or monochromatic images, which are produced in fluorescent microscopy. It seems likely that Rife may have had access to aspheric lens technology, but may also have been bound by a non-disclosure agreement. 

The historical archives indicate that medical trials were undertaken in 1934 under the leadership of Dr Millbank Johnson. It was claimed that 14 cases of cancer showed short-term improvement. However no original documents exist today. Even though the theory of a “BX virus” resonance is probably incorrect, it is now well-known that radiofrequency tissue heating to 43 degrees C will induce death of cancer cells in patients, whereas normal cells can tolerate up to about 45 degrees C. It is believed that the output tube (with 50 Watt output) was held very close to the patient, which could allow inductive coupling in the area near the tube (“near-field exposure”). 

When I commenced my research career in 1996, I was interested in Rife’s original idea that bacteria of one species might be susceptible to applied EMFs at some unknown resonant frequency. I hoped that with the advantages of modern resources, the types of experiments Rife worked on could be reproduced. In practise, the plasma tube devices generate radiofrequency interference. To prevent interference with communications networks, they need to be operated within metal shielded enclosures. I took Rife’s hypothesis back to “first principles” of resonance, and I have proposed a means to apply resonant EMFs that do not rely on the old gas plasma tubes, and therefore do not require shielding. These ideas are discussed below in my Research Proposal.

In about 1988, Barry Lynes published the book “The cancer cure that worked: A history of suppression”. This re-ignited a wave of interest, particularly with amateur electronics enthusiasts and alternative medical practitioners. Rife was forced into retirement in the late 1930’s, mainly due to the death of his benefactor. In 1939 he was called to testify in a court case involving an equity dispute over the “Beam Rays Company” which had been set up to manufacture gas plasma therapy devices. It is reported that Rife became a chronic alcoholic from about this time onwards. Much of the source material of Lyne’s book came from John Crane, who formed a friendship with Rife in the 1950’s. Crane did not have the expertise to properly understand the technology. He advocated the use of contact electrode electrotherapy using audio frequency square waves (i.e. without any gas tube). The method is still popular today, with lists of frequencies for many diseases. However there is no formal scientific evidence to support the efficacy of these frequencies.

In the years after 1988, James Bare developed a design that utilized a CB radio and a square wave generator to produce an amplitude modulated (AM) or pulse modulated  RF signal (known as Rife/Bare or R/B device). The amplified signal drove a gas plasma tube via a conventional impedance matching circuit The AM design was based on Crane’s information. 

The so-called Rife devices have led to anecdotal evidence for “Herxheimer reactions” in patients who have undergone experimental treatments. This is a transient reaction of patient unwellness believed to arise from toxicity in the bloodstream, or perhaps from an immune reaction such as transient proliferation of neutrophils or other white blood cells excited by electrical currents. Toxicity is attributed to tumor cell die-off, but again no substantiated evidence exists to support such a claim.

In 2008, Jeff Garth and James Peters made a breakthrough in interpretation of schematics of the “Beam Rays” design, and the production of a modern prototype. They discovered that this 1937-38 design by Rife’s engineer Phillip Hoyland did not use Amplitude Modulation, but rather simply mixed two frequencies into a gas plasma tube. No impedance matching circuit was required. Earlier, in 2007, they released photographs and interpretations for an earlier Rife device c. 1934. The photos showed two off-the-shelf low voltage oscillator sources connected to a bank of triode amplifiers which drove the plasma tube. Both designs have a capacity for simple frequency mixing.

This recent new information has led me to combine the idea of frequency mixing with a simple type of output system known as “capacitative coupling” for new research, as outlined in the Research Proposal below.

Rife stated that his method involved the use of a known MOR frequency which was “modulated onto” a radiofrequency carrier. The evidence seems to suggest that the method of modulation was not the type of Amplitude Modulation used in most radio transmitters, but rather a “superimposition” of the MOR frequency and the RF carrier frequency. This opinion is not shared (or understood) by many people who are interested in Rife. Despite the potentially confusing information, the Research Proposal below is presented from “first principles” of resonance theory. 

RESEARCH PROPOSAL: APPLICATION OF RESONANT FREQUENCIES FOR DESTRUCTION OF MICRO-ORGANISMS

ALAN BLOOD  B.Sc, PhD

HYPOTHESIS: Some macromolecular structures may possess natural resonance characteristics. For example it is known that enzyme systems may alternate between two structural states as they process substrate molecules. In many cases a natural “turnover rate” of substrate molecules per unit of time has been measured, implying a fixed frequency of conformational change. Other types of natural resonance phenomena are also likely to exist, such as “spring” or “twist” in coiled structures, or “damped pendulum oscillation” in large branched bacterial cell wall macromolecules. Some macromolecules possess uneven distributions of electrical charge that create a “dipole moment”. For example some bacterial cell wall components possess large dipole moments due to the presence of multiple negative charges on polysaccharide residues. The application of an external electromagnetic field to a system that has a dipole moment can exert forces such as attraction or rotation upon charged regions of macromolecules. In some cases an external field of a fixed frequency may couple to a natural resonance leading to exaggeratedly large motions. It may be that if one region of a macromolecular system undergoes excited resonant motion adjacent to a region of relative rigidity, disruption of weak structural cohesive forces may occur, eg hydrophobic forces and hydrogen bonds, leading to an alteration of conformation, or disruption of intermolecular association. For example the anchor region of bacterial cell wall components in the plasma membrane may be subject to dislocation of local cohesive forces if induced resonant motions are generated in distal regions of the macromolecule. Weakening or killing of bacteria by means of applied resonant frequency electromagnetic fields, if demonstrated in vitro, could become a useful clinical tool, particularly as an adjunct to therapy for drug resistant and antibiotic resistant strains.

INTRODUCTION TO PULSE PROTOCOL

Some physical models of resonance would have a requirement for precise matching of an external field to the natural resonant frequency. Therefore any basic research that attempts to discover resonant frequencies by trial and error is faced with the problem that there are an infinite number of possible frequencies to test. A novel pulse train protocol is proposed that would effectively induce resonance while allowing frequency matching errors of up to 5%. For example a ten minute exposure sweeping from 100 kHz to 105 kHz would effectively induce any natural resonance within that spectrum window for the full ten minutes. This would allow the entire spectrum from 1 kHz to 1 MHz to be covered in less than 60 sweep windows. The scheme is explained in detail in the following section.

In practise the research would aim to detect any effect on population increase in cultured bacteria in a suitable period after exposure, compared to a sham-exposed control. This assumes that any clinically useful resonance effect would cause slower population recovery.

THE SWING ANALOGY

Consider the analogy of a child on a swing. In this example let the natural resonance be 1.0 Hz. We can apply a train of 5 pushes at a mismatched frequency of 0.95 Hz. If the swing is pushed for only 20% of each arc, the swing will be a little further along its arc at each push, but all of the 5 pushes are “constructive”, i.e. no pushes are applied when the child is swinging in the wrong direction (See Fig. 1). But if the pushes are applied for the full length of the arc, they will begin to be "destructive" (out of phase) as the swing falls back down. Similarly, resonant motion will become damped if we increase the short pushes from 5 to 20 pushes, because the later pushes will begin to be applied “destructively”, i.e. when the swing is travelling in the wrong direction. The most effective outcome can be achieved if the force applied at each consecutive push is increased. Because the swing is already travelling rapidly in wide arcs after 4 pushes, the last push can be at high force.
[image: image1.jpg]— e a




Fig. 1 In a train of 5 short pushes, the applied frequency can be slightly out of phase with the natural rate of pendulum oscillation

When applying a mismatched frequency, over a period of time the probability increases that the resonant motion will become out of phase with the external field, which tends to dampen the resonance due to destructive interference of the two frequencies. In a case where the frequency mismatch is in the range up to 5%, destructive interference can be avoided by applying pulses of electric field force for only a fraction of each oscillation period as illustrated in Fig. 1 and Fig. 2. The second strategy to avoid destructive interference is to apply trains of short pulses with a limited number of pulses per train, followed by a rest period to allow the resonating macromolecular system to return to equilibrium before re-applying the external field. The examples in this proposal use a train of 5 pulses, or 10 “half-pulses” (see Fig.2)
PULSE PROTOCOL FOR SINUSOIDAL RESONANCE

Just as a child on a swing can be pushed by two adults behind and in front of the swing, a sinusoidal resonance system can have alternating pulses of electric field applied in the forward and reverse phase of oscillation. The following example assumes a resonance of 100 kHz. It is proposed to apply pulses that last for 20% of one oscillation. When applied to both positive and negative phase, this scheme is known as 40% duty cycle (See Fig. 2).
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Fig. 2  A train of 5 alternating electric field pulses with 40% duty cycle (= 10 half-pulses turned on for 20% of each oscillation). In this example the applied frequency is 5% out of phase with the sine wave. The arrows never cross the zero potential line; therefore the applied forces are always constructive.


The period of one oscillation at 100 kHz is 10 microseconds, and of course 20% of that is 2 microseconds. The aim is to apply half-pulses of 2 microseconds duration, followed by a rest of 3 microseconds, etc (positive phase 20%, then 30 % off, then negative phase 20 %, then 30 % off). Only ten half-pulses are applied (over 50 microseconds), after which a rest period of 50 microseconds (or more) is applied. In this example with a 50 microsecond off-cycle, the scheme is described as having an “outer gating layer” of 50% duty cycle, with a 10 kHz repetition rate (see fig. 3)
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Fig. 3  Simple pulse train protocol with 40% duty cycle. There is also an outer gating layer which provides “rest” periods.

A more sophisticated scheme can use pulses with each successive pulse at exponentially increasing field strength. The final pulse is at a high intensity. This is the “punch pulse” which attempts to break hydrogen bonds (or hydrophobic attractive forces) at some vulnerable point in the system. The final pulse is followed by a rest time of at least 5 times the period of one oscillation of the test frequency (in this example about 50 microseconds) to allow any oscillating macromolecular systems to fall back to the equilibrium state before a new train of pulses is applied (see Fig. 4). 
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Fig. 4  Waveform with exponentially increasing amplitude. Curved lines above and below the waveform correspond to applied pulses with 40% duty cycle. The outer layer of gating at 50% duty cycle creates a rest time allowing the macromolecular system to fall back to equilibrium between pulse trains. 

It is possible to consider the first 3 pulses as “entrainment pulses” that begin to induce oscillation, and also begin to align target macromolecular oscillation along the direction of the applied field. Once aligned and oscillating, the motion of target biological system can more effectively resonantly couple to increasingly strong applied fields. 
In a case of a target biological system, any excited resonant motion would tend to be damped e.g. by thermal interactions with water. This limitation would apply in particular to any putative pendulum-like induced motion. The application of a final strong pulse would be damped in its effect, but would obviously be more effective than a flat amplitude protocol. Moreover, the use of interrupted protocols helps minimize bulk heating effects compared to a continuous wave protocol.

IN VITRO EXPOSURE CHAMBER DESIGN

It is proposed to modify an electroporation cuvette chamber to act as a capacitive coupling device to deliver alternating pulsed electric fields. The system uses insulated parallel conductive plates which are vertically placed inside a tube of liquid medium (cuvette) (see Fig.5). It is possible to insulate the plates by dipping in polyurethane / solvent solution followed by drying. A volume of bacterial suspension is pipette-injected into the chamber. Triplicate experiments can be achieved using six chambers, 3 active and 3 shams. 
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Fig. 5  A simple capacitative coupling cuvette.
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