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these days of unrest, when the alignment of nations, 
no less than their own internal machinery, is so seri
ously threatened with disarrangement that the es
tablished order of thousands of years runs risk of 
being utterly annihilated, it is no wonder that science 
also should be made to feel the new Zeitgeist and be 
shaken to its very foundation. Of all the dicta of 
science there would seem to have been none more 

firmly established than Newton’s theory of gravity, according 
to which all bodies in the universe attract each other with a 
force proportional directly to the product of their masses and 
inversely to the square of the distance between them. Now even 
this venerable thesis, loaded down with the highest mathematics 
and the endorsement of the last three most enlightened centuries, 
is brought before the bar of modern scrutiny to show its cre
dentials and to vindicate its right to exist. And with its usual 
avidity for news, the more startling the better, the press has 
taken up the cause and given it world-wide publicity. As pros
ecutor it presents to us an Italian scientist who declares that 
experiments he has himself performed have “ upset the hither
to accepted laws governing the motions of celestial bodies.”  

Personally, I am never frightened by such sensational ar
raignments, and I generally treat such episodes with silent 
oblivion. But as editors of both the World-Herald and the Bee, 
together with several professors and many students, have spoken 
to me about the matter and expressed some fear that all our old 
learning on the subject might be fundamentally wrong, I take 
the opportunity to express myself at greater length and with
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greater preparation than I could in an ordinary impromptu 
conversation. The subject is rather theoretical and mathe
matical, and I am afraid many that have read so far will not 
finish this article to the end.

WHAT IS GRAVITATION?

To begin with, what is gravitation? Even the most learned 
amongst us will have to answer we do not know. How then can 
we talk about it? Just as easily as both the producer and con
sumer of electricity can agree on the amount delivered and used, 
although neither knows what electricity is. So about gravitation. 
We know by the observation of the heavenly bodies on a gigantic 
scale, and by the observation of minute bodies in our laboratories 
on an infinitesimal scale, that all bodies manifest an attraction for 
for one another which varies as the product of their masses divid
ed by the square of the distance between their centers, and this 
attraction we call gravitation. Gravitation is thus exactly like 
magnetism and electricity as far as the law just given is con
cerned, but is unlike them in that it is not selective in regard to 
certain bodies only, but applies to all bodies whatsoever.

THE MEDIUM OF TRANSMISSION

So far things are easy, but the first great difficulty 
comes in when we examine the medium that gravity uses in at
tracting bodies. In a machine shop power is transmitted by 
steel shafting and the direction of transmission is at right angles 
to its application, so that a crank or a belt pulling towards the 
north transmits its power along the shaft to the east or west or 
up or down. Light, electricity and magnetism use a most subtle 
medium that permeates all bodies and even fills what we call a 
perfect vacuum, since the incandescent filament of our electric 
lamps is generally in as good a vacuum as we can produce 
commercially, and light and heat and magnetism readily act 
across this empty space. Reason demands a medium for trans
mission, and as we have tried our best to take away every vestige
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of matter in our vacua and find that light, heat, electricity and 
magnetism rather gain by the operation, we say there must be 
a subtler medium than the matter we know. There must surely 
be some medium, for how can a commander issue an order to a 
body of troops unless he has some way of reaching them, by 
the bodily carriage of a letter, by the vibrations of air in sound, 
by the electric current in a wire, or the wireless vibration of the 
ether, or some other medium.

Now what is the medium that gravity uses? Is it the same 
ether? As light, heat and electricity cause the ether to vibrate 
at right angles to the direction of propagation, may the vibra
tion caused by gravitation be longitudinal, as is the case with the 
air in sound?

MORE DIFFICULTIES

If gravity uses the ether at all we run up against an
other difficulty. It is proved by reason and by experiment 
that the rapidity of propagation depends upon the medium 
and is independent of intensity and frequency. Thus all 
the musical sounds produced by a brass band at a distance 
travel with equal speed, for if they did not, the high and low 
notes would not keep time and the result would be discord. Now, 
as the speed of sound waves depends upon the density of the 
air, so the speed of light, heat and electricity in the same ether 
is the same, about 186,000 miles a second. This is fast speed, 
but it is not only measurable but is finite, and is very small 
compared to the distances between the heavenly bodies. As it 
takes light eight minutes to come to us from the sun, it would 
take gravitation equally as long if it uses the ether, and then the 
sun would attract the earth where it was eight minutes ago and 
not where it is now. The result would be disastrous, because 
the earth would slip away from the sun and be lost in space, 
so that it would soon become utterly unfit for life.

Mathematics demands an instantaneous transmission of 
gravity, that is, an infinite speed. This is contradicted by the
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nature of created things, which is essentially finite, as God alone 
is strictly infinite in anything and everything. Here is the 
contradiction. Can anybody solve the riddle? The infinite 
speed of gravitation is tacitly assumed in all our calculations 
as to the movements of the heavenly bodies, and our predicted 
and observed places do not differ more than our observing 
powers can give us data because, while the mathematics is with
out a flaw, we cannot predict a future position unless we have 
given an observed former position with an observed velocity 
and an observed direction, and these last are only physically 
certain and subject to human errors of measurement.

DIFFICULTIES INCREASING

What is the nature of the ether? It is either spirit or matter. 
Surely, not spirit. Therefore matter. If matter, is it itself sub
ject to gravitation? If so, it must be denser near large bodies like 
the sun and the stars, and then light passing near these bodies 
and just grazing them, must be refracted just as sunlight is re
fracted by our air when the sun is low down. This was the 
problem astronomers hoped to solve at the last total eclipse of 
the sun, which occurred May 29th. Stars on opposite sides of 
the eclipsed sun were to be photographed and their displacements 
measured. This displacement was only a hundredth of an inch 
in a telescope thirteen feet long. Then the party remained a 
couple of months at the place to photograph the same stars when 
the sun had moved away from them. But according to accounts, 
the weather at the time of the eclipse was so poor that accurate 
results were scarcely attainable.

NO END OF DIFFICULTIES

We said that bodies attract each other with a force propor
tional to the product of their masses divided by the square 
o f the distance between their centroids. The numerator, the 
product of the masses, is evident to simple analysis and 
reason. But the denominator, the square of the distance, is
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not so evident. Instead of the square, that is, the power 2, 
might it be 2 and one-millionth more or less? This last would 
readily be accepted by reason, but might prove almost im
possible to observe in practice. The change of the 2 into 2 plus 
or minus one-millionth would complicate our extremely ac
curate results enormously, and would, in the sensational news
paper phraseology of the day, upset all our previous theories. 
Yes, but to say that our theory of gravitation was all wrong is 
putting the case too strong. It is really making a mountain out 
of a mole-hill, the more so as this possibility was foreseen even 
by Newton.

PICKING FLAWS

In this way it is easy for a tenth-class scientist to pick 
flaws in any theory advanced by the greatest minds. These 
great minds are the first to see the limitations of their own 
theories. Nothing that proceeds from finite intelligence can, in 
the strict sense, be perfect. It is the same with our great inven
tions. The electric lamp is certainly a great invention, but it 
has its limitations. Shall we, therefore, put our whole soul in 
decrying these limitations!

Quite a number of writers point to the shifting perihelion 
point of Mercury’s orbit as a sure proof of the inadequacy of our 
old law of gravitation. Others dilate on the principle of relativ
ity. One even proclaims that he has solved the mystery of 
gravitation itself. But while it is easy to pick flaws and to de
stroy, it always will be impossible in this world to establish a 
perfect theory, and none such has ever been brought forward 
by any critics.

PROFESSOR MAIORANO’S PRONOUNCEMENT

Let us conclude by examining Professor Maiorano’s pro
nouncements. He says that “ Newton’s theory, while hitherto 
considered absolute, is only an approximate hypothesis. ’ ’ This 
has long been conceded, but it is certainly doing violence to this
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expression to say that the theory is all wrong. That 4 ‘ a hall of 
lead floating on mercury becomes slightly lighter”  will not be 
accepted upon his mere assertion. The fact will have to be 
verified by other scientists the world over.

From this the professor deduces four things. “ First, that 
bodies have both a true and an apparent mass, the true mass of 
the sun being double the apparent mass.”  That may be true 
provided we know what meaning the professor attaches to these 
phrases.

4 4 Second, the stars attract other bodies with forces entirely 
different from those thus far admitted to exist. ’ ’ As the words 
stand the sentence must be rejected until we know what they 
mean.

I
< < Third, the solar heat of stars is generated by the force of 

gravitation emanating from interior strata. From this we argue 
that the solar system has an immensely larger life than has been 
defined.”

“ Fourth, the evolution of the world has been closely linked 
to the phenomena which he has discovered. This means that all 
stars are more or less luminous.”

Finally, he claims that “ his theory will bring about a revolu
tion in astrophysical science. ’ ’

As practically all of these words are pure assertions, we 
must wait until the professor’s views are set forth at greater 
length in technical journals.

Is our old theory of gravitation all wrong? Professionals 
will wait until the case is duly presented in court, and the un
professionals need not worry about the verdict whatever it may 
be. According to present appearances it looks as if some one 
was trying to court notoriety by bold assertions. In justice to 
Maiorano let us hope the whole story is only a newspaper ex
aggeration.


