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A modification to relativity theory places clocks in two categories: light-clocks and matter-clocks. 
The former, based on beams of light, can yield null results in experiments made to measure 
relative speed due to induced atomic distortion. Matter-clocks, however, are predicted to give 
increased frequency shifts for the same speed induced atomic distortion. Such clocks depend on 
mechanical vibrations. 
 
In consequence it is shown that a new instrument could be developed that, for the first time, is 
able to measure speeds relative to some local frame of reference. 
‘Another null result would give further support for the theory of general relativity by eliminating 
a long-held uncertainty. 
 
The “Dark Energy” now postulated for explaining the accelerating expansion of the universe 
could have re-introduced the concept of a background medium through which the Earth could be 
moving. 
 
Such motion was discounted after the Michelson-Morley experiment of 1887 failed to measure 
significant speeds. However, this was not conclusive since, as suggested by Lorentz, if absolute 
speed could cause atoms to shorten in the proportion 0.5(v/c)2 , in the direction of motion, the  
signal being sought would be cancelled. 
 
The initial assumptions of special relativity according to Lawson (1952) and Blanchard (1969) are 
consistent with any observer forming the frame of reference. Unfortunately special relativity then predicts 
that a mass increase will occur for an object in motion relative to any observer. 
 
This implies that two observers in relative motion each see themselves as having only rest mass but the 
other as having increased mass. No two observers can each see the other as more massive that themselves. 
If A sees B as heavier then B must see A as lighter. 
 
Furthermore, although special relativity was made to be consistent with Maxwell’s equations of 
electromagnetism, another inconsistency remains. Two charged objects moving side by side interact by a 
mutual a magnetic force proportional to speed. So an observer moving with these charges sees no magnetic 
interaction but another observer in relative motion sees this interaction. 
 
By having all speeds measured from a common frame of reference this paradox can be eliminated. This, to 
be called a “local frame”, needs to be agreed upon by all observers. Such a modification to both special and 
general relativity, now to be called, “Exact Classical Mechanics” (ECM) was published by Pearson (1991) 
and was shown to match all the relevant experimental checks just as well as an unmodified theory of 
general relativity. 
The modification has the advantage of providing a new insight that can allow the provision of a new kind 
of measuring instrument. This should be able to discover where the local frame lies. It is possible that the    
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local frame relevant to mass increase may differ from that of electromagnetism so the latter will be 
designated the EM frame. 
 
According to Dingle (1972), Fitzgerald provided an alternative to the Lorentz explanation, which had the 
advantage of being theoretically based. Fitzgerald realised  that a pair of electric charges in motion side by 
side relative to the EM frame would create interacting magnetic fields causing a tendency to repel one 
another. This would reduce the electric force of attraction that binds electrons of atoms to their nuclei. He 
then showed atoms could be stretched sideways in the proportion 0.5(v/c)2 due to magnetic forces: so 
providing an alternative to the Lorentz explanation for the null results of the Michelson Morley experiment. 
 
This experiment had two arms of equal length mounted perpendicular to each other. The effect of absolute 
speed would cause light to take longer to travel forward and back along the arm pointing forward than for 
light going sideways. But if the latter was stretched by magnetic force in the proportion 0.5(v/c)2 the time 
difference would be exactly cancelled. 
 
To provide a completely general theory for the matter-clock both the possibility of a Lorentz 
contraction, a Fitzgerald lateral expansion or any combination of the two needs to be incorporated. 
Therefore the derivation introduces an arbitrary proportion hL of the Lorentz contraction and a 
proportion hF of the Fitzgerald effect. The ratios hL and hF are arbitrary “distortion coefficients” to be 
found from experiment. 
 
It is readily shown that when hL + hF = 1 then null results will be returned from any experiment 
depending of beams of light such as the Michelson and Morley experiment. This cancelling effect would 
apply equally to atomic clocks such as the caesium beam type. As will now be shown, however, clocks 
depending on mechanical vibrations will not be affected in this way. Consequently it is now necessary to 
place clocks in two classifications: light clocks and matter-clocks. 
 
The simplest matter-clock to analyse could be called an “electrostatic pendulum clock” as illustrated in 
FIG.3.  It consists of an electrically charged sphere attracted to an earthed flat plate, with the sphere 
hanging from an insulting chord. The pendulum is so small and the charge so high that gravity has a 
negligible effect. 
 
For analysis a mirror image pendulum can be considered that can be either real or virtual. 
 
In the mathematical derivation the final equation shows that it makes no difference whether the distortion 
is a longitudinal contraction or a lateral expansion but it is easier to explain the principle as if only a lateral 
expansion occurred. 
 

The clock is moving at a speed v with the mean position of the 
pendulum chord oriented at angle q  to the  direction of motion. It is 
readily shown from the known laws of electromagnetism, as given by 
Hammond (1969), that the magnetic force acting between such a 
charge-pair is proportional to v2sinq acting in a direction perpendicular 
to the direction of v. 
 
When v is horizontal i.e. q  = 0, there is no magnetic force between 
the charge-pair and so there is no distortion. The electrostatic charge, 
the values of R and y and the mass of the spherical bob determine the 
clock rate. 
 
When v is vertically upwards the line of centres is perpendicular to 
motion corresponding to q  =  90o and so the velocity v now affects 
the clock rate due to magnetic forces. 
Values of y and R are increased in the proportion 0.5hF(v/c)2 noting 
that the increase also applies to a containing structure that is not 
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shown. This slows the rate of oscillation.  
 
But a magnetic force is now exerted between the two charges. It is repulsive and opposite the attractive 
electrostatic force. So the net force governing clock rate is reduced. This further reduces the clock rate. 
 
Hence unlike the light-clock in which the increase in clock rate for the q = 90o orientation is cancelled by 
speed induced atomic distortions, when hL + hF = 1 with the matter clock the effects are additive. 
 
It should be noted that atomic distortion occurs due to magnetic forces acting on every charged particle in 
every atom and the combined forces are huge as compared with the electrostatic force on the spherical 
bobs. Consequently the latter force and the associated magnetic force cannot affect distortion. 
 
The full derivation shows that there will be an average frequency shift proportional to only v2 but could not 
be utilised, at least in first experiments, owing to random drift. Fortunately there is a second component of 
the solution that appears as: 
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For light clocks the equation is: 
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Here Df is the change of frequency from that at zero speed f0 and suffices OM and OLC mean the oscillating 
component of the matter-clock and light-clock respectively. 
 
So when hL + hF = 1  the light clock gives no frequency shift but the matter-clock  gives a shift 2.5 times 
that for zero distortion.  
 
Indeed the full analysis shows that with both light and matter  
 
clocks built into the same orbiting instrument the values of these distortion coefficients can be measured as 
well as the absolute speed. This potential depends, however, on eliminating random drift that matter-clocks 
of the quartz type are subject. 
 
The quartz clock has been analyzed mathematically and shown to have the same characteristic. Now, 
however, Poisson’s ratio needs to be incorporated. This means that when the crystal is stretched it also 
contracts laterally. So a Fitzgerald expansion will induce a proportionate Lorentz contraction. 
 
Equation [1] shows that two almost identical matter-clocks having their axes of vibration arranged 
perpendicular to one another would vibrate at different rates if a speed relative to the EM frame exists. In 
this way they are arranged to beat against each other so that when mounted in a spinning satellite a 
frequency difference signal will be transmitted that increases and then decreases as the satellite spins. 
Consequently these “matter clocks” can be used to invent a new instrument capable of detecting velocities 
with respect to the EM frame. They need to be flown in orbit to obtain speeds high enough to be measured 
in this way. 
 
It is possible that the EM frame could lie in an Earth-trapped bubble moving within a larger Sun-trapped 
bubble. Such an instrument would be able to discover the boundary between them if it exists. Either way 
this represents new experimental physics and could lead to a new form of space exploration: measuring the 
velocity structure of dark energy throughout the solar system. 
 
Referring to FIG.5.8 when no speed induced atomic distortion occurs; as in the upper figure where 
hL = hF = 0 is assumed, then both light and matter clocks  
 
give equal signals based on frequency shifts df/f where f is the frequency of vibration. This was 
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based on the electrostatic pendulum clock theory. Note that the frequency shifts for the two types 
are in opposite phase. 
 
When the Lorentz and Fitzgerald distortions sum to unity the signal from the light clock falls to 
zero. This seems the most probable solution since atomic clocks and interferometer experiments 
match this solution by returning null results. Examples are the Michelson and Morley (1887) 
experiment and that of Brillet and Hall (1979). The latter used laser beams in a clock type of 
experiment that could have responded to any absolute speed. 
 
For the remaining plots the theory for the quartz crystal clock was applied. It now becomes clear 
the signal of the quartz matter-clock is increased by speed induced atomic distortion. 
 
As distortion is further increased, as in the lowest figure, the light clock again shows a weak 
oscillating signal whilst that of the quartz clock is further increased. 
 
The STRV (Space Technology Research Vehicle) according to DERA (1997) is a cube of 450 
mm side used by the military as a test satellite that normally houses 14 experiments. A quote from 
them in 1997 said the cost would be £10,000/kg for an orbital flight. Since the experiment 
proposed could weigh only a fraction of a kilogram a very cheap experiment was projected.  
 
Unfortunately no support could be attracted at that time. 
The STRV operates in a highly elliptical orbit that takes it from an altitude of 300 km to 36,000 
km.  FIG.5.8 is based on the speed at perigee of 10,160 m/s based on the assumption of an Earth-
centred EM frame.  
 
The peak to peak frequency difference signal between two identical but mutually perpendicular 
quartz clocks can be deduced from FIG.5.8 to be only 10-9 of the frequency of crystal vibration. 
The latter, operating at a high harmonic, has a maximum value of about 0.46 GHz. It follows that 
a beat frequency of 0.46 Hz should appear when the vibration axis of one crystal is pointing a few 
degrees from the direction of motion. As the axes turn this beat frequency will fall becoming zero 
after turning 45o and then rising again to a maximum after 90o of turn. The spin speed of the 
satellite would need to be reduced to about 1 RPM to give adequate time for beat frequencies to be 
measured. 
 
Accurate measurement would not be easy but nevertheless this instrument has the unique 
potential for measuring absolute speeds. In PART II of CREATION SOLVED? (see website) a 
detailed study is given showing the instrument is also able to measure atomic distortions: 
something else that has not so far been attempted. New physics is promised! 
 
Conclusion 
 
Speed induced atomic distortions could be responsible for the null results of all attempts so far 
made to measure the absolute speed of the Earth.  Consequently only motion relative to the 
observer has so far been considered applicable. Unfortunately inconsistencies then need to be 
accepted. 
 
However, when clocks operate by mechanical vibrations any atomic distortions can no longer 
cancel any signal and so provide a new experimental check. Two similar matter-clocks arranged 
with vibration axes mutually perpendicular and slowly rotating should beat against each other if 
any absolute speed exists. This needs to be flown in a space probe in Earth orbit to obtain a 
measurable frequency shift. 
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If null results are again returned then 
general relativity will have been provided 
with still further experimental support: 
 
 
Light-clocks and the Quartz matter-clock 
compared 
FIG.5.8 shows the oscillating frequency 
shifts for clocks rotating at a low speed as 
when mounted in a S.T.R.V. orbiting 
satellite, so that q is always steadily 
increasing. 
 
 
The ratios hL and hF are the proportions of 
the “Lorentz contraction” and the 
“Fitzgerald lateral expansion” respectively 
that have been assumed in the calculation 
and which define atomic distortion. A light 
clock would use laser beams, such as the 
caesium beam atomic clock, but a matter-
clock would be best represented by a quartz 
crystal clock in an accurately temperature 
controlled oven. 
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