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PREFACE TO THE SECOND EDITION

To the various critics who reviewed unfavourably the first edition of this
work, and to those also who wrote and published replies to it, my thanks
are due and now respectfully tendered. They pointed out several matters
which, on proper examination, were not, as evidence, entirely
satisfactory; and as my object is to discover and hold to that only which
Is true beyond doubt, | have omitted them in the present edition. The
true business of a critic is to compare what he reads with known and
provable data, to treat impartially the evidence he observes, and point
out logical deficiencies and inconsistencies with first principles, but
never to obtrude his own opinions. He should, in fact, at all times take
the place of Astrea, the Goddess of Justice, and firmly hold the scales, in
which the evidence is fairly weighed.

I advise all my readers who have become Zetetic not to be content with
anything less than this; and also not to look with disfavour upon the
objections of their opponents. Should such objections be well or even
plausibly founded, they will only tend to free us from error, and to purify
and exalt our Zetetic philosophy. In a word, let us make friends, or, at
least, friendly and useful instruments of our enemies; and, if we cannot
convert them to the better cause, let us carefully examine their
objections, fairly meet them if possible, and always make use of them as
beacons for our future guidance.

In all directions there is so much truth in our favour that we can well
afford to be dainty in our selection, and magnanimous, charitable, and
condescending towards those who simply believe, but cannot prove, that
we are wrong. We need not seize upon every crude and ill-developed
result which offers, or only seems to offer, the slightest chance of
becoming evidence in our favour, as every theorist is obliged to do if he
would have his theory clothed and fit to be seen. We can afford to
patiently wait, care-fully weigh, and well consider every point advanced,
in the full assurance that simple truth, and not the mere opinions of
men, is destined, sooner or later, to have ascendancy.

"IN VERITATE VICTORIA."
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CHAPTER 1. ZETETIC AND THEORETIC DEFINED
AND COMPARED

THE term Zetetic is derived from the Greek verb Zeteo; which means to
search, or examine; to proceed only by inquiry; to take nothing for
granted, but to trace phenomena to their immediate and demonstrable
causes. It is here used in contradistinction from the word "theoretic,"” the
meaning of which is, speculative--imaginary--not tangible,--scheming,
but not proving.

None can doubt that by making special experiments, and collecting
manifest and undeniable facts, arranging them in logical order, and
observing what is naturally and fairly deducible therefrom, the result
must be more consistent and satisfactory than the contrary method of
framing a theory or system--assuming the existence and operation of
causes of which there is no direct and practical evidence, and which is
only claimed to be "admitted for the sake of argument,” and for the
purpose of giving an apparent and plausible, but not necessarily truthful
explanation of phenomena. All theories are of this character. "Supposing,
instead of inquiring, imagining systems instead of learning from
observation and experience the true constitution of things. Speculative
men, by the force of genius may invent systems that will perhaps be
greatly admired for a time; these, however, are phantoms which the force
of truth will sooner or later dispel; and while we are pleased with the
deceit, true philosophy with all the arts and improvements that depend
upon it, suffers. The real state of things escapes our observation; or, if it
presents itself to us, we are apt either to reject it wholly as fiction, or, by
new efforts of a vain ingenuity to interweave it with our own conceits,
and labour to make it tally with our favourite schemes. Thus, by blending
together parts so ill-suited, the whole comes forth an absurd composition
of truth and error. * * * These have not done near so much harm as that
pride and ambition which has led philosophers to think it beneath them
to offer anything less to the world than a complete and finished system of
Nature; and, in order to obtain this at once, to take the liberty of
Inventing certain principles and hypotheses from which they pretend to
explain all her mysteries."
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"Theories are things of uncertain mode. They depend, in a great
measure, upon the humour and caprice of an age, which is sometimes in

love with one, and sometimes with another.”
h The system of Copernicus was admitted by its author to be merely an
assumption, temporary and incapable of demonstration. The following
L are his words:--"It is not necessary that hypotheses should be true, or
even probable; it is sufficient that they lead to results of calculation

which agree with calculation. * * * Neither let anyone, so far as
hypotheses are concerned, expect anything certain from astronomy,
since that science can afford nothing of the kind, lest, in case he should
adopt for truth, things feigned for another purpose, he should leave this
science more foolish than he came. * * * The hypothesis of the terrestrial
L motion was nothing but an hypothesis, valuable only so far as it
explained phenomena, and not considered with reference to absolute
truth or falsehood."

The Newtonian and all other "views" and "systems" have the same
general character as the "hypothesis of the terrestrial motion," framed by
Copernicus. The foundations or premises are always unproved; no proof
Is ever attempted; the necessity for it is denied; it is considered sufficient
that the assumptions seem to explain the phenomena selected. In this
way it is that theory supplants theory, and system gives way to system,
often in rapid succession, as one failure after another compels opinions
to change. Until the practice of theorising is universally relinquished,
philosophy will continue to be looked upon by the bulk of mankind as a
vain and mumbling pretension, antagonistic to the highest aspirations of
humanity. Let there be adopted a true and practical free-thought
method, with sequence as the only test of truth and consistency, and the
philosopher may become the Priest of Science and the real benefactor of
his species. "Honesty of thought is to look truth in the face, not in the
side face, but in the full front; not merely to look at truth when found,
but to seek it till found. There must be no tampering with conviction, no
hedging or mental prevarication; no making 'the wish father to the
thought;' no fearing to arrive at a particular result. To think honestly,
then, is to think freely; freedom and honesty of thought are truly but
interchangeable terms. For how can he think honestly, who dreads his
being landed in this or that conclusion? Such an one has already

|
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predetermined in his heart how he shall think, and what he shall believe. 1
Perfect truth, like perfect love, casteth out fear." .’

Let the method of simple inquiry--the "Zetetic" process be exclusively
h adopted--experiments tried and facts collected--not such only as
corroborate an already existing state of mind, but of every kind and form
L bearing on the subject, before a conclusion is drawn, or a conviction
affirmed.

"Nature speaks to us in a peculiar language; in the language of
phenomena. She answers at all times the questions which are put to her;
and such questions are experiments."

"Nature lies before us as a panorama; let us explore and find delight, she
L puts questions to us, and we may also question her; the answers may
ofttimes be hard to spell, but no dreaded sphinx shall interfere when
human wisdom falters." ‘

A

We have an excellent example of a "Zetetic" process in an arithmetical
operation, more especially so in what is called the "Golden Rule,"” or the
"Rule of Three." If a hundredweight of any article costs a given sum,
what will some other weight, less or more, be worth? The separate
figures may be considered as the elements or facts in the inquiry; the
placing and working of them as the logical arrangement of the evidence;
and the quotient, or answer, as the fair and natural deduction,--the
unavoidable or necessitated verdict. Hence, in every arithmetical or
"Zetetic" process, the conclusion arrived at is essentially a quotient;

which, if the details are correctly worked, must of necessity be true, and +
beyond the reach or power of contradiction.

We have another example of the "Zetetic" process in our Courts of
Justice. A prisoner is placed at the bar; evidence for and against him is
demanded: when advanced it is carefully arranged and patiently
considered. It is then presented to the Jury for solemn reconsideration, .,
and whatever verdict is given, it is advanced as the unavoidable
conclusion necessitated by the whole of the evidence. In trials, for
justice, society would not tolerate any other procedure. Assumption of 1
guilt, and prohibition of all evidence to the contrary, is a practice not to

be found among any of the civilised nations of the earth--scarcely indeed,
among savages and barbarians; and yet assumption of premises, and
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selection of evidence to corroborate assumptions, is everywhere and
upon all subjects the practice of theoretical philosophers!

The "Zetetic" process is also the most natural method of investigation.
Nature herself always teaches it; it is her own continual suggestion;
children invariably seek information by asking questions, by earnestly
inquiring from those around them. Fearlessly, anxiously, and without
the slightest regard to consequences, question after question, in rapid
and exciting succession, will often proceed from a child, until the most
profound in learning and philosophy, will feel puzzled to reply; and often
the searching cross-examinations of a mere natural tyro, can only be
brought to an end by an order to retire--to bed --to school--to play--to
anywhere--rather than that the fiery "Zetetic" ordeal shall be continued.

If then both Nature and justice, as well as the common sense and
practical experience of mankind demand, and will not be content with
less or other than the "Zetetic" process, why is it ignored and constantly
violated by the learned in philosophy? What right have they to begin
their disquisitions with fanciful data, and then to demand that, to these
all surrounding phenomena be moulded. As private individuals they
have, of course, a right to "do as they like with their own;" but as authors
and public teachers their unnatural efforts are immeasurably pernicious.
Like a poor animal tied to a stake in the centre of a meadow, where it can
only feed in a limited circle, the theoretical philosopher is tethered to his
premises, enslaved by his own assumptions, and however great his
talent, his influence, his opportunities, he can only rob his fellow men of
their intellectual freedom and independence, and convert them into
slaves like him-self. In this respect astronomical science is especially
faulty. It assumes the existence of certain data; it then applies these data
to the explanation of certain phenomena. If the solution seems plausible
it is considered that the data may be looked upon as proved--
demonstrated by the apparently satisfactory explanation they have
afforded. Facts, and explanations of a different character, are put aside
as unworthy of regard; since that which is already assumed seems to
explain matters, there need be no further concern. Guided by this
principle, the secretary of the Royal Astronomical Society (Professor De
Morgan, of Trinity College, Cambridge), reviewing a paper by the author,
in the Athenaeum, for March 25th, 1865, says: "The evidence that the
earth is round is but cumulative and circumstantial; scores of

A




phenomena ask, separately and independently, what other explanation 1
can be imagined except the sphericity of the earth?" It is thus candidly .’
admitted that there is no direct and positive evidence that the earth is
h round, that it is only "imagined" or assumed to be so in order to afford
an explanation of "scores of phenomena.” This is precisely the language
of Copernicus, of Newton, and of all astronomers who have laboured to
L prove the rotundity of the earth. It is pitiful in the extreme that after so
many ages of almost unopposed indulgence, philosophers instead of
beginning to seek, before everything else, the true constitution of the
physical world, are still to be seen labouring only to frame hypotheses,
and to reconcile phenomena with imaginary and ever-shifting
foundations.

L Their labour is simply to repeat and perpetuate the self-deception of
their predecessors. Surely the day is not far distant when the very
complications which their numerous theories have created, will startle ‘

A

them into wakefulness, and convince them that for long ages past they
have but been idly dreaming!

Time wasted, energies thrown away, truth obscured, and falsehood
rampant, constitute a charge so grave that coming generations will look
upon them as the bitterest enemies of civilisation, the heaviest drags on
the wheels of progress, and the most offensive embodiment of frivolity,
pride of learning, and canting formality; worse than this--by their
position, their standing in the front ranks of learning, they deceive the
public. +

They appear to represent a solid phalanx of truth and wisdom, when in
reality they are but as the flimsy ice of an hour's induration--all surface,
without substance, or depth, or reliability, or power to save from danger
and ultimate destruction.

Let the practice of theorising be abandoned as one oppressive to the
reasoning powers, fatal to the full development of truth, and, in every -’
sense, inimical to the solid progress of sound philosophy.

If, to ascertain the true figure and condition of the earth, we adopt the 1
"Zetetic" process, which truly is the only one sufficiently reliable, we

shall find that instead of its being a globe--one of an infinite number of
worlds moving on axes and in an orbit round the sun, it is the directly
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contrary--a Plane, without diurnal or progressive motion, and
unaccompanied by anything in the firmament analogous to itself; or, in
other words, that it is the only known material world.
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CHAPTER 2. EXPERIMENTS DEMONSTRATING THE

h TRUE FORM OF STANDING WATER, AND ﬁ
PROVING THE EARTH TO BE A PLANE

————————— R
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INTRODUCTION ﬁ

h IF the earth is a globe, and is 25,000 English statute miles in
circumference, the surface of all standing water must have a certain
degree of convexity--every part must be an arc of a circle. From the

L summit of any such arc there will exist a curvature or declination of 8

inches in the first statute mile. In the second mile the fall will be 32
inches; in the third mile, 72 inches, or 6 feet, as shown in the following
diagram:

FIG. 1.

Let the distance from T to figure 1 represent 1 mile, and the fall from 1 to
A, 8 inches; then the fall from 2 to B will be 32 inches, and from 3 to C,
72 inches. In every mile after the first, the curvature downwards from the
point T increases as the square of the distance multiplied by 8 inches. *
The rule, however, requires to be modified after the first thousand
miles. ! The following table will show at a glance the amount of
curvature, in round numbers, in different distances up to 100 miles.

Curvatureinl statute mile 8 inches.

" "2 " 32 " -’
" 3 " " 6 feet.

" "4 " " 10 " 1

1 Any work on geometry or geodesy will furnish proofs of this declination.
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" R 16 "
" "6 " 24 "
" Y 32 "
8 " " 42
" 9 " 54 "
" " 10 " " 66 "
'20 " " 266
" " 30 " " 600 "
" " 40 " " 1066 "
" " 50 " " 1666 "
" " 60 " " 2400"
70 " " 3266 "
" " 80 " " 4266 "
" " 90 " " 5400 "
" " 100" " 6666
" " 120" " 9600"2

It will be seen by this table that after the first few miles the curvature
would be so great that no difficulty could exist in detecting either its
actual existence or its proportion. Experiments made on the sea shore
have been objected to on account of the constantly changing altitude of
the surface of the water, and of the existence of banks and channels
which produce a "crowding" of the waters, as well as currents and other
irregularities. Standing water has therefore been selected, and many

2 To find the curvature in any number of miles not given in the table, simply square the number,
multiply that by 8, and divide by 12. The quotient is the curvation required.
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Important experiments have been made, the most simple of which are
the following:--

In the county of Cambridge there is an artificial river or canal, called the
"Old Bedford." It is upwards of twenty miles in length, and (except at the
part referred to at page 16) passes in a straight line through that part of
the Fens called the "Bedford Level." The water is nearly stationary--often
completely so, and throughout its entire length has no interruption from
locks or water-gates of any kind; so that it is, in every respect, well
adapted for ascertaining whether any or what amount of convexity really
exists.

A
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EXPERIMENT 1

A boat, with a flag-staff, the top of the flag 5 feet above the surface of the
water, was directed to sail from a place called "Welche's Dam" (a well-
known ferry passage), to another called "Welney Bridge." These two
points are six statute miles apart. The author, with a good telescope,
went into the water; and with the eye about 8 inches above the surface,
observed the receding boat during the whole period required to sail to
Welney Bridge. The flag and the boat were distinctly visible throughout
the whole distance! There could be no mistake as to the distance passed
over, as the man in charge of the boat had instructions to lift one of his
oars to the top of the arch the moment he reached the bridge. The
experiment commenced about three o'clock in the afternoon of a
summer's day, and the sun was shining brightly and nearly behind or
against the boat during the whole of its passage. Every necessary
condition had been fulfilled, and the result was to the last degree definite
and satisfactory. The conclusion was unavoidable that the surface of the
water for a length of six miles did not to any appreciable extent decline
or curvate downwards from the line of sight. But if the earth is a globe,
the surface of the six miles length of water would have been 6 feet higher
in the centre than at the two extremities, as shown in diagram fig. 2; but
as the telescope was only 8 inches above the water, the highest point of
the surface would have been at one mile from the place of observation;
and below this point the surface of the water at the end of the remaining
five miles would have been 16 feet.
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Let A B represent the arc of water 6 miles long, and A C the line of sight.

The point of contact with the arc would be at T, a distance of one mile
from the observer at A. From T to the bridge at B would be 5 miles, and
the curvature from T to B would be 16 feet 8 inches. The top of the flag
on the boat (which was 5 feet high) would have been 11 feet 8 inches
below the horizon T, and altogether out of sight. Such a condition was
not observed; but the following diagram, fig. 3, exhibits the true state of
the case--A, B, the line of sight, equi-distant from or parallel with the
surface of the water throughout the whole distance of 6 milts:

From which it is concluded that the surface of standing water is not
convex, but horizontal.
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EXPERIMENT 2

Along the edge of the water, in the same canal, six flags were placed, one
statute mile from each other, and so arranged that the top of each flag
was 5 feet above the surface. Close to the last flag in the series a longer
staff was fixed, bearing a flag 3 feet square, and the top of which was 8
feet above the surface of the water--the bottom being in a line with the
tops of the other and intervening flags, as shown in the following
diagram, Fig, 4.

A L OIS, . B

On looking with a good telescope over and along the flags, from A to B,
the line of sight fell on the lower part of the larger flag at B. The altitude
of the point B above the water at D was 5 feet, and the altitude of the
telescope at A above the water at C was 5 feet; and each intervening flag
had the same altitude. Hence the surface of the water C, D, was
equidistant from the line of sight A, B; and as A B was a right line, C, D,
being parallel, was also a right line; or, in other words, the surface of the
water, C, D, was for six miles absolutely horizontal.

If the earth is a globe, the series of flags in the last experiment would
have had the form and produced the results represented in the diagram,
Fig. 5.
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The water curvating from C to D, each flag would have been a given
amount below the line A, B. The first and second flags would have
determined the direction of the line of sight from A to B, and the third
flag would have been 8 inches below the second; the fourth flag, 32
inches; the fifth, 6 feet; the sixth, 10 feet 8 inches; and the seventh, 16
feet 8 inches; but the top of the last and largest flag, being 3 feet higher
than the smaller ones, would have been 13 feet 8 inches below the line of
sight at the point B. The rotundity of the earth would necessitate the
above conditions; but as they cannot be found to exist, the doctrine must
be pronounced as only a simple theory, having no foundation in fact--a
pure invention of misdirected genius; splendid in its comprehensiveness
and bearing upon natural phenomena; but, nevertheless, mathematical
and logical necessities compel its denunciation as an absolute falsehood.

The above-named experiments were first made by the author in the
summer of 1838, but in the previous winter season, when the water in
the "Old Bedford" Canal was frozen, he had often, when lying on the ice,
with a good telescope observed persons skating and sliding at known
distances of from four to eight miles. He lived for nine successive months
within a hundred yards of the canal, in a temporary wooden building,
and had many opportunities of making and repeating observations and
experiments, which it would only be tedious to enumerate, as they all
involved the same principle, and led to the same conclusions as those
already described. It may, however, interest the reader to relate an
instance which occurred unexpectedly, and which created such a degree
of con-fusion, that he was repeatedly tempted to destroy the many
memoranda he had previously made. Up to this time all his observations
had been made in the direction of Welney, the bridge there affording a
substantial signal point; but on one occasion, a gentleman who resided
within a few miles of the temporary residence already alluded to, and

A
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with whom conversations and discussions had been repeatedly held, 1
insisted upon the telescope being directed upon a barge sailing in an .’
opposite direction to that previously selected. Watching the slowly
h receding vessel for a considerable time, it suddenly disappeared
altogether! The gentleman co-observer cried out in a tone of exultation,
"Now, sir, are you satisfied that the water declines?" It was almost
L impossible to say anything in reply. All that could be done was to "gaze
in mute astonishment” in the direction of the lost vessel-- compelled to
listen to the jeers and taunts of the apparent victor. After thus
wonderingly gazing for a considerable time, with still greater
astonishment the vessel was seen to suddenly come again into view?
Obliged to admit the reappearance of the vessel; neither of us could fairly
L claim the victory, as both were puzzled and equally in an experimental
"fix." This condition of the question at issue lasted for several days,
when, one evening conversing with a "gunner" (a shooter of wild fowl),
upon the strange appearance referred to, he laughingly undertook to ‘

A

explain the whole affair. He said that at several miles away, beyond the
ferry-house, the canal made a sudden bend in the shape of the letter V
when lying horizontally, and that the vessel disappeared on account of its
entering into one side of the triangle, and reappeared after passing down
the other side and entering the usual line of the canal! After a time a
large map of the canal was found in a neighbouring town, Wisbeach, and
the "gunner's" statement fully verified.

The following diagram will explain this strange, and for a time
confounding, phenomenon. *

A, represents the position of the observer, and the arrows the direction
of the vessel, which, on arriving at the point B, suddenly entered the 1
"reach” B, C, and disappeared, but which, on arriving at C, became again
visible, and remained so after entering and sailing along the canal from C
to D. The ferry-house and several trees, which stood on the side of the
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canal, between the observer and the "bend," had prevented the vessel
being seen during the time it was passing from B to C. Thus the
"mystery" was cleared away; the author was the real victor; and the
gentleman referred to, with many others of the neighbourhood,
subsequently avowed their conviction that the water in the "Bedford
Level" at least, was horizontal, and they therefore could not see how the
earth could possibly be a globe.
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EXPERIMENT 3

L A good theodolite was placed on the northern bank of the canal, midway
between Welney Bridge and the Old Bedford Bridge, which are fully six
miles apart, as shown in diagram, fig. 7.

The line of sight from the "levelled" theodolite fell upon the points B, B,
at an altitude, making allowance for refraction, equal to that of the
observer at T. Now the points B, B, being three miles from T, would have
been the square of three, or nine times 8 inches, or 6 feet below the line
of sight, C, T, C, as seen in the following diagram, fig. 8.
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EXPERIMENT 4

On several occasions the six miles of water in the old Bedford Canal have
been surveyed by the so-called "forward" process of levelling, which
consisted in simply taking a sight of, say 20 chains, or 440 yards, noting
the point observed, moving the instrument forward to that point, and
taking a second observation; again moving the instrument forward,
again observing 20 chains in advance, and so on throughout the whole
distance. By this process, without making allowance for convexity, the
surface of the water was found to be perfectly horizontal. But when the
result was made known to several surveyors, it was contended "that
when the theodolite is levelled, it is placed at right angles to the earth's
radius--the line of sight from it being a tangent; and that when it is
removed 20 chains forward, and again 'levelled,’ it becomes a second and
different tangent; and that indeed every new position is really a fresh
tangent--as shown in the diagram, fig. 9, T 1, T 2, and T 3, representing
the theodolite levelled at three different positions, and therefore square
to the radii 1, 2, 3.

Hence, levelling forward in this way, although making no allowance for
rotundity, the rotundity or allowance for it is involved in the process."
This is a very ingenious and plausible argument, by which the visible
contradiction between the theory of rotundity and the results of practical
levelling is explained; and many excellent mathematicians and
geodesists have been deceived by it. Logically, however, it will be seen
that it is not a proof of rotundity; it is only an explanation or
reconciliation of results with the supposition of rotundity, but does not
prove it to exist. The following modification was therefore adopted by

N
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the author, in order that convexity, if it existed, might be demonstrated. 1
A theodolite was placed at the point A, in fig. 10, and levelled; it was then .’
directed over the flag-staff B to the cross-staff C--the instrument A, the
L flag-staff B, and the cross-staff C, having exactly the same altitude.

L The theodolite was then advanced to B, the flag-staff to C, and the cross-
staff to D, which was thus secured .as a continuation of one and the same
line of sight A, B, C, prolonged to D, the altitude of D being the same as ‘

A

that of A, B, and C. The theodolite was again moved forward to the
position C, the flag-staff to D, and the cross-staff to the point E--the line
of sight to which was thus again secured as a prolongation of A, B, C, D,
to E. The process was repeated to F, and onwards by 20 chain lengths to
the end of six miles of the canal, .and parallel with it. By thus having an
object between the theodolite and the cross-staff, which object in its turn
becomes a test or guide by which the same line of sight is continued
throughout the whole length surveyed, the argument or explanation
which is dependent upon the supposition of rotundity, and that each
position of the theodolite is a different tangent, is completely destroyed. *
The result of this peculiar or modified survey, which has been several

times repeated, was that the line of sight and the surface of the water ran
parallel to each other; and as the. line of sight was, in this instance, a
right line, the surface of the water for six miles was demonstrably
horizontal.

This mode of forward levelling is so very exact and satisfactory, that the .,
following further illustration may be given with advantage. In fig. 11, let
A, B, C, represent the first position, respectively of the theodolite, flag-
staff, and cross-staff; B, C, D, the second position; C, D, E, the third 1
position; and D, E, F, the fourth; similarly repeated throughout the
whole distance surveyed.
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The remarks thus made in reference to simple "forward" levelling, apply
with equal force to what is called by surveyors the "back-and-fore-sight"
process, which consists in reading backwards a distance equal to the
distance read forwards. This plan is adopted to obviate the necessity for
calculating, or allowing for the earth's supposed convexity. It applies,
however, just the same in practice, whether the base or datum line is
horizontal or convex; but as it has been proved to be the former, itis
evident that "back-and-fore-sight™ levelling is a waste of time and skill,
and altogether unnecessary. Forward levelling over intervening test or
guide staves, as explained by the diagram, fig. 11, is far superior to any of
the ordinary methods, and has the great advantage of being purely
practical§ and not involving any theoretical considerations. Its adoption
along the banks of any canal, or lake, or standing water of any kind, or
even along the shore of any open sea, will demonstrate to the fullest
satisfaction of any practical surveyor that the surface of all water is
horizontal.
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EXPERIMENT 5

Although the experiments already described, and many similar ones,
have been tried and often repeated, first in 1838, afterwards in 1844, in
1849, in 1856, and in 1862, the author was induced in 1870 to visit the
scene of his former labours, and to make some other (one or more)
experiment of so simple a character that no error of complicated
instrument or process of surveying could possibly be involved. He left
London (for Downham Market Station) on Tuesday morning, April 5,
1870, .and arrived at the Old Bedford Sluice Bridge, about two miles
from the station, at twelve o'clock. The atmosphere was remarkably
clear, and the sun was shining brightly on and against the western face of
the bridge. On the right hand side of the arch a large notice-board was
affixed (a table of tolls, &c., for navigating the canal). The lowest edge of
this board was 6 feet 6 inches above the water, as shown at B, fig. 12.

A train of several empty turf boats had just entered the canal from the
River Ouse, and was about proceeding to Romsey, in Huntingdonshire.
An arrangement was made with the "Captain” to place the shallowest
boat the last in the train; on the lowest part of the stern of this boat a
good telescope was fixed--the elevation being exactly 18 inches above the
water. The sun was shining strongly against the white notice-board, the
air was exceedingly still and clear, and the surface of the water "smooth
as a molten mirror;" so that everything was extremely favourable for
observation. At 1.15, p.m., the train of boats started for Welney. As the
boats receded the notice-board was kept in view, and was plainly visible
to, the naked eye for several miles; but through the telescope it was
distinctly seen throughout the whole distance of six miles. But on
reaching Welney Bridge, a very shallow boat was procured, and so fixed
that the telescope was brought to within 8 inches of the surface of the
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water; and still the bottom of the notice-board was clearly visible. The
elevation of the telescope being 8 inches, the line of sight would touch
the. horizon, if convexity exists, at the distance of one statute mile;. the
square of the remaining five miles, multiplied by 8 inches, gives a
curvature of 16 feet 8 inches, so that the bottom of the notice-board--6
feet 6 inches above the water--should have been 10 feet 2 inches below
the horizon, as shown in fig. 13-- B, the notice-board; H, the horizon; and
T, the telescope.
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EXPERIMENT 6

The following important experiment has recently been tried at Brighton,
in Sussex. On the new or Western Pier a good theodolite was fixed, at an
elevation of 30 feet above the water, and directed to a given point on the
pier at Worthing, a distance of at least ten statute miles. Several small
yachts and other vessels were sailing about between the two piers, one of
which was brought to within a few yards of the Brighton Pier, and
directed to sail as nearly as possible in a straight line towards the pier at
Worthing; when the top of the mast, which scarcely reached the
theodolite, was observed to continue below the line of sight throughout
the whole distance, as shown in fig. 14--A, representing the theodolite,
and B, the pier at Worthing.

From which it is concluded that the surface of the water is horizontal
throughout the whole length of ten miles. Whereas, if the earth is a
globe, the water between the two piers would be an arc of a circle (as
shown in fig. 15), the centre of which would be 16 feet 8 inches higher
than the two extremities, and the vessel starting from A, would ascend an
inclined plane, rising over 16 feet, to the summit of the arc at C, where
the mast-head would stand considerably above the line of sight.
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From this point the vessel would gradually descend to the point B, at
Worthing. As no such behaviour of the vessel was observed, the ten miles
of water between the two piers must be horizontal.

S
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EXPERIMENT 7/

The sea horizon, to whatever distance it extends to the right and left of
an observer on land, always appears as a perfectly straight line, as
represented by H, H, in fig. 16.

Not only does it appear to be straight as far as it extends, but it may
be proved to be so by the following simple experiment. At any altitude
above the sea-level, fix a long board--say from 6 to 12 or more feet in
length--edgewise upon tripods, as shown in fig. 17.

Let the upper edge be smooth, and perfectly levelled. On placing the eye
behind and about the centre of the board B, B, and looking over it
towards the sea, the distant horizon will be observed to run perfectly
parallel with its upper edge. If the eye be now directed in an angular
direction to the left and to the right, there will be no difficulty in
observing a length of ten to twenty miles, according to the altitude of the
position; and this whole distance of twenty miles of sea horizon will be
seen as a perfectly straight line. This would be impossible if the earth
were a globe, and the water of the sea convex. Ten miles on each side
would give a curvature of 66 feet (102 x 8 = 66 feet 8 inches), and instead
of the horizon touching the board along its whole length, it would be
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seen to gradually decline from the centre C, and to be over 66 feet below 1
the two extremities B, B, as shown in fig. 18. ﬁ

Any vessel approaching from the left would be seen to ascend the
inclined plane H, B, C, and on passing the centre would descend from C

L towards the curvating horizon at H. Such a phenomenon is never

observed, and it may be fairly concluded that such convexity or curvature

does not exist.
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EXPERIMENT 8

A very striking illustration of the true form of the sea horizon may be
observed from the high land in the neighbourhood of the head of
Portsmouth Harbour. Looking across Spithead to the Isle of Wight, the
base or margin of the island, where water and land come together,
appears to be a straight line from east to west, a length of twenty-two
statute miles. If a good theodolite is directed upon it, the cross-hair will

show that the. land and water line is perfectly horizontal, as shown in fig.

19.

If the earth is globular, the two ends east and west of the Isle of Wight
would be 80 feet below the centre, and would appear in the field of view
of the theodolite as represented in fig. 20. As a proof that such would be
the appearance, the same instrument directed upon any object having an
upper outline curved in the smallest degree, will detect and plainly show
the curvature in relation to the cross-hair a b; or the levelled board
employed in experiment 7, fig. 18, will prove the same condition to exist;
viz., that the margin of the Isle of Wight is, for twenty-two miles, a
perfectly straight line; and instead of curvating downwards 80 feet each
way from the centre, as it certainly would if convexity existed, it is
absolutely horizontal.
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From the lighthouse on Bidstone Hill, near Liverpool, the. whole length 1

of the Isle of Man, on a clear day and with a good telescope, is distinctly .’
visible, and presents the same horizontal base line as that observed in
h the Isle of Wight. ﬁ

From the high land near Douglas harbour, Isle of Man, the whole length
L of the coast of North Wales is often plainly visible to the naked eye--a

distance extending from the point of Ayr, at the mouth of the River Dee,
towards Holyhead, not less than fifty miles. Whatever test has been
employed, the line, where the sea and the land appear to join, is always
found to be perfectly horizontal, as shown in the following diagram; fig.
21.

Whereas, if the earth is spherical, and therefore the surface of all water
convex, such an appearance could not exist. It would of necessity appear
as shown in fig. 22.

R e

A line stretched horizontally before the observer would not only show the .,
various elevations of the land, but would also show the declination of the
horizon H, H, below the cross-line S, S. The fifty miles length of the
Welsh coast seen along the horizon in Liverpool Bay, would have a 1
declination from the centre of at least 416 feet (252 x .8 inches = 416 feet
8 inches). But as such declination, or downward curvation, cannot be
detected, the conclusion is logically inevitable that it has no existence.
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Let the reader seriously ask whether any and what reason exists in
Nature to prevent the fall of more than 400 feet being visible to the eye,
or incapable of detection by any optical or mathematical means
whatever. This question is especially important when it is considered
that at the same distance, and on the upper outline of the same land,
changes of level of only a few yards extent are quickly and unmistakably
perceptible.

If he is guided by evidence and reason, and influenced by a love of truth
and consistency, he cannot longer maintain that the earth is a globe.

He must feel that to do so is to war with the evidence of his senses, to
deny that any importance attaches to fact and experiment, to ignore
entirely the value of logical process, and to cease to rely upon practical
induction.
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EXPERIMENT 9

The distance across St. George's Channel, between Holyhead and
Kingstown Harbour, near Dublin, is at least 60 statute miles. It is not an
uncommon thing for passengers to notice, when in, and for a
considerable distance beyond the centre of the Channel, the Light on
Holyhead Pier, and the Poolbeg Light in Dublin Bay, as shown in fig. 23.

The Lighthouse on Holyhead Pier shows a red light at an elevation of 44
feet above high water; and the Poolbeg Lighthouse exhibits two bright
lights at an altitude of 68 feet; so that a vessel in the middle of the
Channel would be 30 miles from each light; and allowing the observer to
be on deck, and 24 feet above the water, the horizon on a globe would be
6 miles away. Deducting 6 miles from 30, the distance from the horizon
to Holyhead, on the one hand, and to Dublin Bay on the other, would be
24 miles. The square of 24, multiplied by 8 inches, shows a declination of
384 feet. The altitude of the lights in Poolbeg Lighthouse is 68 feet; and
of the red light on Holyhead Pier, 44 feet. Hence, if the earth were a
globe, the former would always be 316 feet and the latter 340 feet below
the horizon, as seen in the following diagram, fig. 24.
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The line of sight H, S, would be a tangent touching the horizon at H, and 1
passing more than 300 feet over the top of each lighthouse. .’

Many instances could be given of lights being visible at sea for distances
h which would be utterly impossible upon a globular surface of 25,000
miles in circumference. The following are examples:--

L "The coal fire (which was once used) on the Spurn Point Lighthouse, at
the mouth of the Humber, which was constructed on a good principle for
burning, has been seen 30 miles off." 1

Allowing 16 feet for the altitude of the observer (which is more than is

considered necessary, 2 10 feet being the standard; but 6 feet may be
added for the height of the eye above the deck), 5 miles must be taken

L from the 30 miles, as the distance of the horizon. The square of 5 miles,

multiplied by 8 inches, gives 416 feet; deducting the altitude of the light,

93 feet, we have 323 feet as the amount this light should be below the ‘

A

horizon.

The above calculation is made on the supposition that statute miles are
intended, but it is very probable that nautical measure is understood;
and if so, the light would be depressed fully 600 feet.

The Eger6 Light, on west point of Island, south coast of Norway, is fitted
up with the first order of the dioptric lights, is visible 28 statute miles,
and the altitude above high water is 154 feet. On making the proper
calculation it will be found that this light ought to be sunk below the
horizon 230 feet. +

The Dunkerque Light, on the south coast of France, is 194 feet high, and
Is visible 28 statute miles. The ordinary calculation shows that it ought to
be 190 feet below the horizon.

The Cordonan Light, on the River Gironde, west coast of France, is
visible 31 statute miles, and its altitude is 207 feet, which would give its .,
depression below the horizon as nearly 280 feet.

1" ighthouses of the World." Laurie, 53, Fleet Street, London, 1862. Page 9.
2 By all the figures given is meant "The minimum distance to which the light can be seen in clear
weather from a height of 10 feet above the sea level." Ibid., p. 32.
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The Light at Madras, on the Esplanade, is 132 feet high, and is visible 28
statute miles, at which distance it ought to be beneath the horizon more

S

than 250 feet.
h The Port Nicholson Light, in New Zealand (erected in 1859), is visible 35
statute miles, the altitude being 420 feet above high water. If the water is
L convex it ought to be 220 feet below the horizon.
The Light on Cape Bonavista, Newfoundland, is 150 feet above high

water, and is visible 35 statute miles. These figures will give, on
calculating for the earth's rotundity, 491 feet as the distance it should be
sunk below the sea horizon.

The above are but a few cases selected from the work referred to in the
L note on page 29. Many others could be given equally important, as
showing the discrepancies between the theory of the earth's rotundity
and the practical experience of nautical men. ‘

A

The only modification which can be made in the above calculations is the
allowance for refraction, which is generally considered by surveyors to
amount to one-twelfth the altitude. of the object observed. If we make
this allowance, it will reduce the various quotients so little that the whole
will be substantially the same. Take the last case as an instance. The
altitude of the light on Cape Bonavista, Newfoundland, is 150 feet,
which, divided by 12, gives 13 feet as the amount to be deducted from 491
feet, making instead 478 feet, as the degree of declination.

Many have urged that refraction would account for much of the elevation +
of objects seen at the distance of several miles. Indeed, attempts have
been made to show that the large flag at the end of six miles of the
Bedford Canal (Experiment 1, fig. 2) has been brought into the line of
sight entirely by refraction. That the line of sight was not a right line, but
curved over the convex surface of the water; and the well-known
appearance of an object in a basin of water, has been referred to in .,
illustration. A very little reflection, however, will show that the cases are

not parallel; for instance, if the object (a shilling or other coin) is placed
in a basin without water there is no refraction. Being surrounded with 1
atmospheric air only, and the observer being in the same medium, there

Is no bending or refraction of the eye line. Nor would there be any
refraction if the object and the observer were both surrounded with
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water. Refraction can only exist when the medium surrounding the
observer is different to that in which the object is placed. As long as the
shilling in the basin is surrounded with air, and the observer is in the
same air, there is no refraction; but whilst the observer remains in the
air, and the shilling is placed in water, refraction exists. This illustration
does not apply to the experiments made on the Bedford Canal, because
the flag and the boats were in the same medium as the observer--both
were in the air. To make the cases parallel, the flag or the boat should
have been in the water, and the observer in the air; as it was not so, the
illustration fails. There is no doubt, however, that it is possible for the
atmosphere to have different temperature and density at two stations six
miles apart; and some degree of refraction would thence result; but on
several occasions the following steps were taken to ascertain whether any
such differences existed. Two barometers, two thermometers, and two
hygrometers, were obtained, each two being of the same make, and
reading exactly alike. On a given day, at twelve o'clock, all the
instruments were carefully examined, and both of each kind were found
to stand at the same point or figure: the two, barometers showed the
same density; the two thermometers the same temperature; and the two
hygrometers the same degree of moisture in the air. One of each kind
was then taken to the opposite station, and at three o'clock each
instrument was carefully examined, and the readings recorded, and the
observation to the flag, &c., then immediately taken. In a short time
afterwards the two sets of observers met each other about midway on the
northern bank of the canal, when the notes were compared, and found to
be precisely alike--the temperature, density, and moisture of the air did
not differ at the two stations at the time the experiment with the
telescope and flag-staff was made. Hence it was concluded that
refraction had not played any part in the observation, and could not be
allowed for, nor permitted to influence, in any way whatever, the general
result.

In 1851, the author delivered a course of lectures in the Mechanics'
Institute, and afterwards at the Rotunda, in Dublin, when great interest
was manifested by large audiences; and he was challenged to a repetition
of some of his experiments--to be carried out in the neighbourhood.
Among others, the following was made, across the Bay of Dublin. On the
pier, at Kingstown Harbour, a good theodolite was fixed, at a given
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altitude, and directed to a flag which, earlier in the day, had been fixed at 1
the base of the Hill of Howth, on the northern side of the bay. An .’
observation was made at a given hour, and arrangements had been made
L for thermometers, barometers, and hygrometers--two of each--which

had been previously compared, to be read simultaneously, one at each
station. On the persons in charge of the instruments afterwards meeting,
L and comparing notes, it was found that the temperature, pressure, and
moisture of the air had been alike at the two points, at the time the
observation was made from Kingstown Pier. It had also been found by
the observers that the point observed on the Hill of Howth had precisely
the same altitude as that of the theodolite on the pier, and that,
therefore, there was no curvature or convexity in the water across Dublin
L Bay. It was, of course, inadmissible that the similarity of altitude at the

two places was the result of refraction, because there was no difference
in the condition of the atmosphere at the moment of observation.

A

The following remarks from the Encyclopadia Brittanica--article, ‘
"Levelling"--bear on the question:--

"We suppose the visual ray to be a straight line, whereas on account of
the unequal densities of the air at different distances from the earth, the
rays of light are incurvated by refraction. The effect of this is to lessen

the difference between the true and apparent levels, but in such an
extremely variable and uncertain manner that if any constant or fixed
allowance is made for it in formula or tables, it will often lead to a greater
error than what it was intended to obviate. For though the refraction

may at a mean compensate for about one-seventh of the curvature of the +
earth, it sometimes exceeds one-fifth, and at other times does not
amount to one-fifteenth. We have, therefore, made no allowance for
refraction in the foregone formulea."

It will be seen from the above that, in practice, refraction need not be
allowed for. It can only exist when the line of "sight passes from one

medium into another of different density; or where the same medium I’
differs at the point of observation and the point observed. If we allow for
the amount of refraction which the ordnance surveyors have adopted, 1
viz., one-twelfth of the altitude of the object observed, and apply it to the

various experiments made on the Old Bedford Canal, it will make very
little difference in the actual results. In the experiment, fig. 3 for
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instance, where the top of the flag on the boat should have been 11 feet 8
inches below the horizon, deducting one-twelfth for refraction, would
only reduce it to a few inches less than 10 feet.

Others, not being able to deny the fact that the surface of the water in the
Old Bedford and other canals is horizontal, have thought that a solution
of the difficulty was to be found in supposing the canal to be a kind of
"trough” cut into the surface of the earth; and have considered that
although the earth is a globe, such a canal or "trough™ might exist on its
surface as a chord of the arc terminating at each end. This, however,
could only be possible if the earth were motionless. But the theory which
demands rotundity of the earth also requires rotary motion, and this
produces centrifugal force. Therefore the centrifugal action of the
revolving earth would, of necessity, throw the waters of the surface away
from the centre. This action being equal .at equal distances, and being
retarded by the attraction of gravitation (which the theory includes),
which is also equal at equal distances, the surface of every distinct and
entire mass of water must stand equi-distant from the earth's centre,
and, therefore, must be convex, or an arc of a circle. Equi-distant from a
centre means, in a scientific sense, "level." Hence the necessity for using
the term horizontal to distinguish between "level" and "straight."
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EXPERIMENT 10

If we stand upon the deck of a ship, or mount to the mast-lead, or ascend
above the earth in a balloon and look over the sea, the surface appears as
a vast inclined plane rising up from beneath us, until in the distance it
reaches the level of the eye, and intercepts the line-of-sight.

If a good plane mirror be held vertically in the opposite direction, the
horizon will be reflected as a well defined mark or line across the centre,
as represented in fig. 25, H, H, the sea horizon, which rises and falls with
the observer, and is always on a level with his eye.

If he takes a position where the water surrounds him--as, on the deck or
the mast-head of a ship out of sight of land, or on the summit of an
island far from the mainland--the surface of the sea appears to rise up on
all sides equally, and to surround him like the walls of an immense
amphitheatre. He seems to be in the centre of a large concavity--a vast
watery basin--the circular edge of which expands or contracts as he takes
a higher or lower position. This appearance is so. well known to sea-
going travellers that nothing more need be said in its support; but the
appearance from a balloon is only familiar to a very few observers, and
therefore it will be useful to quote the words of some of those who have
written upon the subject.

"THE APPARENT CONCAVITY OF THE EARTH AS SEEN FROM A
BALLOON.--A perfectly-formed circle encompassed the visibly;
planisphere beneath, or rather the concavo-sphere it might now be
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called, for | had attained a height from which the earth assumed a 1

regularly hollowed or concave appearance--an optical illusion which .’

increases as you recede from it. At the greatest elevation | attained,

h which was about a mile-and-a-half, the appearance of the world around
me assumed a shape or form like that which is made by placing two

watch glasses together by their edges, the balloon apparently in the

L central cavity all the time of its flight at that elevation.”--Wise's

Aéronautics.

"Another curious effect of the aérial ascent was that the earth, when we
were at our greatest altitude, positively appeared concave, looking like a
huge dark bowl, rather than the convex sphere such as we naturally
expect to see it. . . . The horizon always appears to be on a level with our
L eye, and seems to rise as we rise, until at length the elevation of the
circular boundary line of the sight becomes so marked that the earth
assumes the anomalous appearance as we have said of a concave rather ‘

A

than a convex body."--Mayhew's Great World of London.

"The chief peculiarity of a view from a balloon at a consider-able
elevation, was the altitude of the horizon, which remained practically on
a level with the eye, at an elevation of two miles, causing the surface of
the earth to appear concave instead of convex, and to recede during the
rapid ascent, whilst the horizon and the balloon seemed to be
stationary."--London Journal, July 18th, 1857.

Mr. Elliott, an American aéronaut, in a letter giving an account of his
ascension from Baltimore, thus speaks of the appearance of the earth +
from a balloon:--

"l don't know that I ever hinted heretofore that the aéronaut may well be
the most sceptical man about the rotundity of the earth. Philosophy
Imposes the truth upon us; but the view of the earth from the elevation of
a balloon is that of an immense terrestrial basin, the deeper part of
which is that directly under one's feet. As we ascend, the earth beneath
us seems to recede--actually to sink away--while the horizon gradually
and gracefully lifts a diversified slope, stretching away farther and
farther to a line that, at the highest elevation, seems to close with the sky. 1
Thus, upon a clear day, the aéronaut feels as if suspended at about an
equal distance between the vast blue oceanic concave above and the
equally expanded terrestrial basin below."
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During the important balloon ascents, recently made for scientific 1
purposes by Mr. Coxwell and Mr. Glaisher, of the Royal Observatory, ﬁ
Greenwich, the same phenomenon was observed.

h "The horizon always appeared on a level with the car."--See Mr.
Glaisher's Report, in "Leisure Hour," for October 11, 1862.

L "The plane of the earth offers another delusion to the traveller in air, to
whom it appears as a concave surface, and who surveys the line of the
horizon as an unbroken circle, rising up, in relation to the hollow of the
concave hemisphere, like the rim of a shallow inverted watch-glass, to
the height of the eye of the observer, how high soever he may be--the
blue atmosphere above closing over it like the corresponding hemisphere
L reversed."--Glaisher's Report, in "Leisure Hour," for May 21, 1864.

The appearance referred to in the several foregoing extracts is
represented in the following diagram, fig. 26.
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The surface of the earth C, D, appears to rise up to the level of the
observer in the car of the balloon; and at the same time, the sky A, B,
seems to descend and to meet the earth at the horizon H, H.
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EXPERIMENT 11 1

h On the eastern pier at Brighton (Sussex) a large wooden quadrant was ﬁ
fixed on a stand, the upper surface placed square to a plumb line, and

directed towards the east, then to the south, and afterwards to the west.,
L On looking over this upper surface the line of sight in each case seemed
to meet the horizon, H, H, as shown in fig. 27.

The altitude of the quadrant was 34 feet; hence, if the earth is a globe,
the water would have curvated downwards from the pier, the horizon
would have been more than seven miles away, and 34 feet below the
surface immediately beneath the observer; which depression, added to
the elevation of the quadrant on the pier, would give 68 feet as the
amount the horizon H, H, would have been below the line of sight A, B,
as shown in the following diagram, fig. 28.
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To touch the horizon on a convex surface the line of sight, A C, C B,
would have to "dip" in the direction C, H; as no such "dip" of the eye line 1
IS required, convexity cannot exist.
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In the case of the balloon at an altitude of two miles, the horizon would
have been 127 miles away, and more than 10,000. feet below the summit
of the arc of water underneath the balloon, and over 20,000 feet below
the line of sight A, B, as shown in fig. 29; and the "dip" C, H, from C, B,
to the horizon H, would be so great that the aéronaut could not fail to
observe it; instead of which he always sees it “on a level with his eye,"
"rising as he rises," and "at the highest elevation, seeming to close with
the sky."”

The author has seen and tested this apparent rising of the water and the
sea horizon to the level of the eye, and to an eye-line at right angles to a
plumb-line, from many different places--the high ground near the race-
course, at Brighton, in Sussex, from several hills in the Isle of Wight;
various places near Plymouth, looking towards the Eddystone
Lighthouse; the "Steep Holm," in the Bristol Channel; the Hill of Howth,
and "lreland's Eye," near Dublin; various parts of the Isle of Man,
"Arthur's Seat," near Edinburgh; the cliffs at Tynemouth; the rocks at
Cromer, in Norfolk; from the top of Nelson's Monument, at Great
Yarmouth; and from many other elevated positions. But in Ireland, in
Scotland, and in several parts of England, he has been challenged by
surveyors to make use of the theodolite, or ordinary "spirit level," to test
this appearance of the horizon. It was affirmed that, through this
instrument, when "levelled," the horizon always appeared below the
cross-hair, as shown in fig. 30--C, C, the cross-hair, and H, H, the
horizon.
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In every instance when the experiment was tried, this appearance was
found to exist; but it was noticed that different instruments

gave different degrees of horizontal depression below the cross-hair. The
author saw at once that this peculiarity depended upon the construction
of the instruments. He ascertained that in those of the very best
construction, and of the most perfect adjustment, there existed a certain
degree of refraction, or, as it is called technically, "collimation,"” or a
slight divergence of the rays of light from the axis of the eye, on passing
through the several glasses of the theodolite. He therefore obtained an
iron tube, about 18 inches in length; one end was closed, except a very
small aperture in the centre; and at the other end cross-hairs were fixed.
A spirit level was then attached, and the whole carefully adjusted. On
directing it, from a considerable elevation, towards the sea, and looking
through the small aperture at one end, the cross-hair at the opposite end
was seen to cut or to fall close to the horizon, as shown at fig. 31. This has
been tried in various places, and at different altitudes, and always with
the same result; showing clearly that the horizon visible below the cross-
hair of an ordinary levelling instrument is the result of refraction, from
looking through the various glasses of the telescope; for on looking
through an instrument in every respect the same in construction, except
being free from lenses, a different result is observed, and one precisely
the same as that seen from a balloon, from any promontory, and in the
experiment at Brighton, shown in fig. 27.

These comparative experiments cannot fail to satisfy any unbiassed
observer that in every levelling instrument where lenses are employed,
there is, of necessity, more or less divergence of the line of sight from the
true or normal axis; and that however small the amount--perhaps
inappreciable in short lengths of observation--it is considerable in
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distances of several miles. Every scientific surveyor of experience is fully
aware of this and other peculiarities in all such instruments, and is
always ready to make allowances for them in important surveys. As a,
still further proof of this behaviour of the telescopic levelling
instruments, the following simple experiment may be tried. Select a
piece of ground--a terrace, promenade, line of railway, or embankment,
which shall be perfectly horizontal for, say, five hundred yards. Let a
signal staff, 5 feet high, be erected at one end, and a theodolite or spirit
level fixed and carefully adjusted to exactly the same altitude at the other
end. The top of the signal will then be seen a little below the cross-hair,
although it has the same actual altitude, and stands upon the

same horizontal foundation. If the positions of the signal staff and the
spirit level be then reversed, the same result will follow.

Another proof will be found in the following experiment. Select any
promontory, pier, lighthouse gallery, or small island, and, at a
considerable altitude, place a smooth block of wood or stone of any
magnitude; let this be "levelled.” If, then, the observer will place his eye
close to the block, and look along its surface towards the sea, he will find
that the line of sight will touch the distant horizon. Now let any number
of spirit levels or theodolites be properly placed, and accurately adjusted;
and it will be found that, in every one of them, the same sea horizon will
appear in the field of view considerably below the cross-hair; thus,
proving that telescopic instrumental readings are not the same as those
of the naked eye.

In a work entitled "A Treatise on Mathematical Instruments,” by J. F.
Heather, M.A., of the Royal Military College, Woolwich, published by
Weale, High Holborn, London, elaborate directions are given for
examining, correcting, and adjusting the collimation, &c.; and at page
103, these directions are concluded by the following words: "The
instrument will now be in complete practical adjustment for any distance
not exceeding ten chains (220 yards), the maximum error being only
1/1000 of a foot.

At this stage of the enquiry two distinct questions naturally arise: First, if
the earth is a plane, why does the sea at all times appear to rise to the
axis of the eye? and secondly, would not the same appearance exist if the
earth were a globe? It is a simple fact, that two lines running parallel for
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a considerable distance will, to an observer placed between them at one
end, appear to converge or come together at the other end. The top and
bottom and sides of a long room, or an equally bored tunnel, will afford a
good example of this appearance; but perhaps a still better illustration is
given by the two metallic lines of a long portion of any railway. In fig. 32,
let A, B, and C, D, represent the two lines of a straight portion of
horizontal railway.

If an observer be placed at G, he will see the two lines apparently
meeting each other towards H, from the following cause:--Let G
represent the eye looking, first, as far only as figs. 1 and 2, the space
between 1 and 2 will then be seen by the eye at G, under the angle 1, G, 2.
On looking as far as figs. 3 and 4, the space between 3 and 4 will be seen
under the diminished angle 3, G, 4. Again on looking forward to the
points 5 and 6, the space between the rails would be represented by the
angle 5, G, 6; and, as will at once be seen, the greater the distance
observed, the more acute the angle at the eye, and therefore the nearer
together will the rails appear. Now if one of these rails should be an arc
of a circle and diverge from the other, as in the diagram fig. 33, it is
evident that the effect upon the eye at G, would be different to that
shown by the diagram fig. 32.
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The line G, 4, would become a tangent to the arc C, D, and could never
approach the line G, H, nearer than the point T. The same may be said of
lines drawn to 6, opposite 5, and to all greater distances--none could rise
higher than the tangent point T. Hence allowing A, B, to represent the
sky, and C, D, the surface of the water of a globe, it is evident that A, B,
could appear to decline or come down to the point H, practically to a
level with the eye at G; but that C, D, could never, by the operation of any
known law of optics, rise to the line G, H, and therefore any observation
made upon a globular surface, could not possibly produce the effect
observed from a balloon, or in any experiment like that represented in .

From the foregoing details the following arguments may be constructed:-

Right lines, running parallel with each other, appear to approach in the
distance.

The eye-line, and the surface of the earth and sky, run parallel with each
other;

Ergo, the earth and sky appear to approach in the distance.
Lines which appear to approach in the distance are parallel lines.
The surface of the earth appears to approach the eye-line;

Ergo, the surface of the earth is parallel with the eye-line.

The eye-line is a right line.

The surface of the earth is parallel or equi-distant;

Ergo, the surface of the earth is a right line--a plane.
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EXPERIMENT 12

On the shore near Waterloo, a few miles to the north of Liverpool, a good
telescope was fixed, at an elevation of 6 feet above the water. It was
directed to a large steamer, just leaving the River Mersey, and sailing out
to Dublin. Gradually the mast-head of the receding vessel came nearer to
the horizon, until, at length, after more than four hours had elapsed, it
disappeared. The ordinary rate of sailing of the Dublin steamers was
fully eight miles an hour; so that the vessel would be, at least, thirty-two
miles distant when the mast-head came to the horizon. The 6 feet of
elevation of the telescope would require three miles to be deducted for
convexity, which would leave twenty-nine miles, the square of which,
multiplied by 8 inches, gives 560 feet; deducting 80 feet for the height of
the main-mast, and we find that, according to the doctrine of rotundity,
the mast-head of the outward bound steamer should have been 480 feet
below the horizon.

Many other experiments of this kind have been made upon sea-going
steamers, and always with results entirely incompatible with the theory
that the earth is a globe.

A




et

EXPERIMENT 13

The following sketch, fig. 34, represents a contracted section of the
London and North-Western Railway, from London to Liverpool, through
Birmingham.

The line A, B, is the surface, with its various inclines and altitudes, and C,
D, is the datum line from which all the elevations are measured; H, is the
station at Birmingham, the elevation of which is 240 feet above the
datum line C, D, which line is a continuation of the level of the River
Thames at D, to the level of the River Mersey, at C. The direct length of
this line is 180 miles; and it is a right or absolutely straight line, in a
vertical sense, from London to Liverpool. Therefore, the station at
Birmingham is 240 feet above the level of the Thames, continued as a
right line throughout the whole length of the railway. But if the earth is a
globe, the datum line will be the chord of the arc D, D, D, fig. 35, and the
summit of the arc at D, will be 5400 feet above the chord at C; added to
the altitude of the station H, 240 feet, the Birmingham station, H, would
be, if the earth is a globe, 5640 feet above the horizontal datum D, D, or
vertically above the Trinity high water mark, at London Bridge.

DATUM LIMNE 180 MILES.

FIG. 35
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It is found, practically, and in fact, not to be more than 240 feet; hence
the theory of rotundity must be a fallacy. Sections of all other railways
will give similar proofs that the earth is in. reality a plane.

The tunnel just completed under Mont Freéjus, affords a very striking
illustration of the truth. that the earth is a plane, and not globular. The
elevation above the sea-level of the entrance at Fourneaux, on the French
side of the Alps, is 3946 feet, and of the entrance on the Italian side,
4381 feet. The length of the tunnel is 40,000 feet, or nearly eight English
statute miles. The gradient or rise, from the entrance on the French side
to the summit of the tunnel, is 445 feet; and on the opposite side, 10 feet.
It will be seen from the following account, given by M. Kossuth, ! that
the geodetic operations were carried on in connection with a right line,
as the axis of the tunnel, and therefore with a horizontal datum which is
quite incompatible with the doctrine of rotundity. That the earth is a
plane is involved in all the details of the survey, as the following
guotation will show:--

"The observatories placed at the two entrances to the tunnel were used
for the necessary observations, and each observatory contained an
instrument constructed for the purpose. This instrument was placed on a
pedestal of masonry, the top of which was covered with a horizontal slab
of marble, having engraved upon its surface two intersecting lines,
marking a point which was exactly in the vertical plane containing the
axis of the tunnel. The instrument was formed of two supports fixed on a
tripod, having a delicate screw adjustment. The telescope was similar to
that of a theodolite provided with cross-webs, and strongly illuminated
by the light from a lantern, concentrated by a lens and projected upon
the cross-webs. In using this instrument in checking the axis of the
gallery at the northern entrance, for example; after having proved
precisely that the vertical plane, corresponding with the point of
intersection of the lines upon the slab, also passed through the centre of
the instrument, a visual line was then conveyed to the station at Lochalle
(on the mountain), and on the instrument being lowered, the required
number of points could be fixed in the axis of the tunnel. In executing
such an operation, it was necessary that the tunnel should be free from

! Daily News, September 18, 1871.
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smoke or vapour. The point of collimation was a plummet, suspended 1

from the roof of the tunnel by means of an iron rectangular frame, in one .’

side of which a number of notches were cut, and the plummet shifted

L from notch to notch, in accordance with the signals of the operator at the
observatory. These signals were given to the man whose business it was

to adjust the plummet, by means of a telegraph or a horn. The former

L was found invaluable throughout all these operations.

"At the Bardonnecchia (Italian) entrance, the instrument employed in
setting out the axis of the tunnel was similar to the one already
described, with the exception that it was mounted on a little carriage,
resting on vertical columns that were erected at distances 500 metres
apart in the axis of the tunnel. By the help of the carriage, the theodolite
L was first placed on the centre line approximately. It was then brought
exactly into line by a fine adjustment screw, which moved the eye-piece
without shifting the carriage. In order to understand more clearly the ‘

A

method of operating the instrument, the mode of proceeding may be
described. In setting out a prolongation of the centre line of the tunnel,
the instrument was placed upon the last column but one; a light was
stationed upon the last column, and exactly in its centre; and 500 metres
ahead a trestle frame was placed across the tunnel. Upon the horizontal
bar of this trestle several notches were cut, against which a light was
placed, and fixed with proper adjusting screws. The observer standing at
the instrument, caused the light to move upon the trestle frame, until it
was brought into an exact line with the instrument and the first line; and
then the centre of the light was projected with a plummet. In this way the +
exact centre was found. By a repetition of similar operations the vertical

plane containing the axis of the tunnel was laid out by a series of
plummet lines. During the intervals that elapsed between consecutive
operations with the instrument, the plummets were found to be
sufficient for maintaining the direction in making the excavation. To

maintain the proper gradients in the tunnel, it was necessary, at

intervals, to establish fixed levels, deducing them by direct levelling from "
standard bench marks, placed at short distances from the entrance. The

fixed level marks, in the inside of the tunnel, are made upon stone

pillars, placed at intervals of 25 metres, and to these were referred the 1

various points in setting out the gradients."
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The theodolite "was placed on a pedestal of masonry, the top of which
was covered with a horizontal slab of marble, having engraved upon its
surface two intersecting lines, marking a point which was exactly in the
vertical plane containing the axis of the tunnel.” This slab was the
starting point--the datum which determined the gradients. Its horizontal
surface, prolonged through the mountain, passed 445 feet below the
summit of the tunnel, and 435 feet below the entrance on the Italian
side. This entrance was 4381 feet above the sea, and 435 feet above the
horizontal marble slab on the French side. But, if the earth is a globe,
the datum line from this horizontal slab would be a tangent, from which
the sea-level would curvate downwards to the extent of 42 feet; and the
summit of the tunnel, instead of being 10 feet above the Italian entrance,
would, of necessity, be 52 feet above it. It is not so, and therefore

the datum line is not a tangent, but runs parallel to the sea; the sea-level
not convex, and the earth not a globe. This will be rendered plain by the
following diagram, fig. 36.

Let A represent the summit of the tunnel, and A, T, the axis or centre
determined by the theodolite T; S, the marble slab; and D, S,

the datum line, running parallel with the sea-level H, H. B, the Italian
entrance, at an elevation of 435 feet above D, S, and 4381 feet above the
surface of the sea, H, H; A, the summit of the tunnel, 445 feet above the
French entrance at T, the same above the datum line D, S; and 4391 feet
above the sea-line, H, H. If the earth is a globe, the line, D, S, would be a
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tangent to the sea at H, S, from which point the sea surface would
curvate 52 feet downwards, as shown in diagram, fig. 37.

Hence, the elevation of the tunnel at B,would be 52 feet higher above the
sea at H, than it is known to be; because taking D, S, as a tangent, and
the length of the tunnel being 8 miles--82 miles x 8 inches = 52 feet.

Thus, in a length of 8 statute miles of the most skilful engineering
operations, carried on by the most accomplished scientific men, there is
a difference between theory and practice of 52 feet! Rather than such a
reproach should attach to some of the most eminent practical engineers
of the day--those especially who have, with such consummate skill and
perseverance, completed one of the most gigantic undertakings of
modern times--let the false idea of rotundity in the earth be entirely
discarded, and the simple truth acknowledged, that the earth is a plane.
It is adopted in practice, why should it be denied in the abstract? Why
should the education given in our schools and universities include a
forced recognition of a theory which, when practically applied, must ever
be ignored and contradicted?

The completion of the great ship canal, which connects the
Mediterranean Sea with the Gulf of Suez, on the Red Sea, furnishes
another instance of entire discrepancy between the theory of the earth's
rotundity and the results of practical engineering. The canal is 100
English statute miles in length, and is entirely without locks; so that the
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water within it is really a continuation of the Mediterranean Sea to the
Red Sea. "The average level of the Mediterranean is 6 inches above the
Red Sea; but the flood tides in the Red Sea rise 4 feet above the highest,
and its ebbs fall nearly 3 feet below the lowest in the Mediterranean."
The datum line is 26 feet below the level of the Mediterranean, and is
continued horizontally from one sea to the other; and throughout the
whole length of the work, the surface of the water runs parallel with
this datum, as shown in the following section, fig. 38, published by the
authorities.

S, REDETA
e, .l_

A, A A A, is the surface of the canal, passing through several lakes, from
one sea to the other; D, D, the bed of the canal, or horizontal datum line
to which the various elevations of land, &c., are referred, but parallel to
which stands the surface of the water throughout the entire length of the
canal; thus proving that the half-tide level of the Red Sea, the 100 miles
of water in the canal, and the surface of the Mediterranean Sea, are a
continuation of one and the same horizontal line. If the earth is globular,
the water in the centre of the canal, being 50 miles from each end, would
be the summit of an arc of a circle, and would stand at more than 1600
feet above the Mediterranean and Red Seas (502 x 8 inches = 1666 feet 8
inches), as shown in diagram, fig. 39.
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A, the Mediterranean Sea; B, the Red Sea; and A, C, B, the arc of water
connecting them; D, D, the horizontal datum, which, if the earth is
globular, would really be the chord of the arc, A, C, B.

The bed of the Atlantic Ocean, from Valencia (western coast of Ireland)
to Trinity Bay, Newfoundland, as surveyed for the laying of the cable, is
another illustration or proof that the surface of the great waters of the
earth is horizontal, and not convex, as will be seen by the following
diagram, contracted from the section, published October 8, 1869, by the
Admiralty.

T

wedeal smilas
Dy

FIG. 40.

C, D, is the horizontal datum line, and A, B, the surface of the water, for
a distance of 1665 nautical, or 1942 statute miles. At about one-third the
distance from A, Newfoundland, the greatest depth is found--2424
fathoms; the next deepest part is 2400 fathoms; at about two-thirds the
distance from A, towards B, Ireland, while in the centre, the depth is less
than 1600 fathoms; whereas, if the water of the Atlantic is convex, the
centre would stand 628,560 feet, or nearly 120 miles, higher than the
two stations, Trinity Bay and Valencia; and the greatest depth would be
in the centre of the Atlantic Ocean, where it would be 106,310 fathoms,
instead of 1550 fathoms, which it is proved to be by actual soundings.
Fig. 41 shows the arc of water which would exist, in relation to the
horizontal datum line, between Ireland and Newfoundland, if the earth
Is a globe.

") HORIZONTAL DATUM LINE 3]

FIG. 41.
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Again, if the water in the Atlantic Ocean is convex--a part of a great
sphere of 25,000 miles circumference--the horizontal datum line would
be a chord to the great arc of water above it; and the distance across the
bed of the Atlantic would therefore be considerably less than the distance
over the surface. The length of the cable which was laid in 1866,
notwithstanding the known irregularities of the bed of the Ocean, would
be less than the distance sailed by the paying-out vessel, the "Great
Eastern;" whereas, according to the published report, the distance run by
the steamer was 1665 miles, while the length of cable payed out was 1852
miles.

It is important to bear in mind that all the foregoing remarks and
calculations are made in connection with the fact that the datum line, to
which all elevations and depressions are referred, is horizontal, and not
an arc of a circle. For many years past, all the great surveys have been
made on this principle; but that no doubt may exist in the mind of the
reader, the following extract is given from the Standing Orders of the
Houses of Lords and Commons on Railway Operations, for the Session
of 1862: 2 --

"The section shall be drawn to the same horizontal scale as the plan, and
to a vertical scale of not less than one inch to every one hundred feet;
and shall show the surface of the ground marked on the plan, the
intended level of the proposed work, the height of every embankment,
and the depth of every cutting, and a datum horizontal line, which shall
be the same throughout the whole length of the work; or any branch
thereof respectively; and shall be referred to some fixed point. ... near
either of the termini. (See line D, D; fig. 2.)"

On the page opposite that of the above Standing Order, a section is given
to illustrate the meaning of the words of the order--special reference
being made to the line D, D, as showing what is intended by the words
"datum horizontal line." The drawing of the section there given, and
which is insisted upon by Government, is precisely the same as the
sections recently published of all the great railways, of the Suez Canal, of
the bed of the Atlantic Ocean, taken for the purposes of laying the

2 publishers, Vacher & Sons, 29, Parliament Street, Westminster.
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Electric Cable, and of many other works connected with railways deep-
sea ordnance, and other surveying operations. In all these extensive
surveys the doctrine of rotundity is, of necessity, entirely ignored; and
the principle that the earth is a plane is practically adopted, and found to
be the only one consistent with the results, and agreeing with the plans
of the great surveyors and engineers of the day.
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EXPERIMENT 14

If a good theodolite is placed on the summit of Shooter's Hill, in Kent,
and levelled, the line of sight, on being directed to Hampstead Hill, will
cut the cross on St. Paul's Cathedral, and fall upon a part of Hampstead
Hill, the altitude of which is the same as that of Shooter's Hill. The
altitude of each of these points is 412 feet above the Trinity high water
mark, at London Bridge. The distance from Shooter's Hill to St. Paul's
Cathedral is 7 statute miles, and from St. Paul's to Hampstead Hill, 5
miles. If the earth is a globe, the line of sight from the "levelled"
theodolite would be a tangent, below which St. Paul's cross would be 32
feet, and Hampstead Hill 96 feet. The highest point of Hampstead Hill is
430 feet, which we find, on making the proper calculation, would be 78
feet below the summit of Shooter's Hill; whereas, according to the
Ordnance Survey, and as may be proved by experiment, the three points
are in the same direct line; again demonstrating that the earth is a plane.

The diagrams, figs. 42 and 43, will show the difference between the
theory of rotundity and the results of actual survey.

Fomiles_

A, represents Hampstead Hill; C, St. Paul's cross; B, Shooter's Hill; and
D, D, the datum line--the Trinity high water mark. In fig. 43, A, B, C, and
D, D, represent the same points respectively as in fig. 42.
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In the account of the trigonometrical operations in France, by M. M. Biot
and Arago, it is stated that the light of a powerful lamp, with good
reflectors, was placed on a rocky summit, in Spain, called Desierto las
Palmas, and was distinctly seen from Camprey, on the Island of lviza.
The elevation of the two points was nearly the same, and the distance
between them nearly 100 miles. If the earth is a globe, the light on the
rock in Spain would have been more than 6600 feet, or nearly one mile
and a quarter, below the line of sight.

"The length of some of the sides of the great triangles (in the English
survey) is upwards of 100 miles; and many means were employed to
render the stations visible from each other at such great distances. The
oxy-hydrogen, or Drummond's Light, was employed in some instances;
but a heliostat, for reflecting the sun's rays in the direction of the distant
observer, was more generally and successfully employed. Lieutenant-
Colonel Portlock, R.E., who observed the station on Precelly, a mountain
in South Wales, from the station on Kippure, a mountain about 10 miles
south-west of Dublin--the distance between the stations being 108 miles-
-says: 'For five weeks | watched in vain; when, to my joy, the heliostat
blazed out in the early beams of the rising sun, and continued visible as a
bright star the whole day.™ !

Many other very long "sights" have been taken by surveyors of different
countries, which upon a globe of 25,000 miles in circumference, would
have been quite impossible; but with the demonstrated fact that the
earth is a plane, are practical and consistent.

1 Handbook to the Official Catalogue of the Great Exhibition of 1851.
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EXPERIMENT 15

From the first floor of the "grand" hotel, opposite the new or western
pier, at Brighton, in Sussex, a well-constructed instrument, called a
"Clinometer," was "levelled," and directed towards the sea. The water
seemed to ascend as an inclined plane, until it intercepted the line of
sight at the point H 1, as shown in fig. 44.

On taking the instrument to a higher position, again "levelling,” and
looking over the sea, the surface seemed to ascend a second time, until it
met the eye-line at H 2. The instrument was then taken to the highest
room, and again directed to the sea, when the uprising surface was again
seen to meet the eye-line, as at the point H 3 As already shown, these
results are precisely those which an optical or perspective law produces,
In connection with a right line, or a plane surface. Upon a globular
surface, the appearance would necessarily be as seen in fig. 45.
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From the position A, the horizon would be seenatH 1, and at a
considerable angle downwards; from B, the horizon would be at H 2; and
from C, at Il 3; and the downward angle, or "dip," would increase as the
altitude of the observer increased. But as nothing of the kind is anywhere
to be seen, and the directly contrary at all times visible, we are compelled
by the force of practical evidence to deny the existence of rotundity, and
to declare that, "to all intents and purposes," absolutely and logically,
beyond doubt, THE EARTH IS A VAST IRREGULAR PLANE.
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CHAPTER 3. THE EARTH NO AXIAL OR ORBITAL
MOTION

IF a ball is allowed to drop from the mast-head of a ship at rest, it will
strike the deck at the foot of the mast. If the same experiment is tried
with a ship in motion, the same result will follow; because, in the latter
case, the ball is acted upon simultaneously by two forces at right angles
to each other--one, the momentum given to it by the moving ship in the
direction of its own motion; and the other, the force of gravity, the
direction of which is at right angles to that of the momentum. The ball
being acted upon by the two forces together, will not go in the direction
of either, but will take a diagonal course, as shown in the following
diagram, fig. 46.

The ball passing from A to C, by the force of gravity, and having, at the
moment of its liberation, received a momentum . from the moving ship
in the direction A, B, will, by the conjoint action of the two forces A, B,
and A, C, take the direction A, D, falling at D, just as it would have fallen
at C, had the vessel remained at rest.

It is argued by those who hold that the earth is a revolving globe, that if a
ball is dropped from the mouth of a deep mine, it reaches the bottom in
an apparently vertical direction, the same as it would if the earth were
motionless. In the same way, and from the same cause, it is said that a
ball allowed to drop from the top of a tower, will fall at the base.
Admitting the fact that a ball dropped down a mine, or let fall from a
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high tower, reaches the bottom in a direction parallel to the side of
either, it does not follow therefrom that the earth moves. It only follows
that the earth might move, and yet allow of such a result. It is certain
that such a result would occur on a stationary earth; and it is
mathematically demonstrable that it would also occur on a revolving
earth; but the question of motion or non-motion--of which is the fact it
does not decide. It gives no proof that the ball falls in a vertical or in a
diagonal direction. Hence, it is logically valueless. We must begin the
enquiry with an experiment which does not involve a supposition or an
ambiguity, but which will decide whether motion does actually or
actually does not exist. It is certain, then, that the path of a ball, dropped
from the mast-head of a stationary ship will be vertical. It is also certain
that, dropped down a deep mine, or from the top of a high tower, upon

a stationary earth, it would be vertical. It is equally certain that,
dropped from the mast-head of a moving ship, it would be diagonal; so
also upon a moving earth it would be diagonal. And as a matter of
necessity, that which follows in one case would follow in every other
case, if, in each, the conditions were the same. Now let the experiment
shown in fig. 46 be modified in the following way:--

Let the ball be thrown upwards from the mast-head of a stationary ship,
and it will fall back to the mast-head, and pass downwards to the foot of
the mast. The same result would follow if the ball were thrown upwards
from the mouth of a mine, or the top of a tower, on a stationary earth.
Now put the ship in motion, and let the ball be thrown upwards. It will,
as in the first instance, partake of the two motions--the upward or
vertical, A, C, and the horizontal, A, B, as shown in fig. 47; but because
the two motions act conjointly, the ball will take the diagonal direction,
A, D.
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By the time the ball has arrived at D, the ship will have reached the
position, 13; and now, as the two forces will have been expended, the ball
will begin to fall, by the force of gravity alone, in the vertical direction, D,
B, H; but during its fall towards H, the ship will have passed on to the
position S, leaving the ball at H, a given distance behind it.

The same result will be observed on throwing a ball upwards from a
railway carriage, when in rapid motion, as shown in the following
diagram, fig. 48.

While the carriage or tender passes from A to B, the ball thrown
upwards, from A towards (2, will reach the position D; but during the
time of its fall from D to B, the carriage will have advanced to S, leaving
the ball behind at B, as in the case of the ship in the last experiment.

The same phenomenon would be observed in a circus, during the
performance of a juggler on horseback, were it not that the balls
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employed are thrown more or less forward, according to the rapidity of 1
the horse's motion. The juggler standing in the ring, on the solid ground, .’
throws his balls as vertically as he can, and they return to his hand; but
when on the back of a rapidly-moving horse, he should throw the balls
vertically, before they fell back to his hands, the horse would have taken
him in advance, and the whole would drop to the ground behind him. It
Is the same in leaping from the back of a horse in motion. The performer
must throw himself to a certain degree forward. If he jumps directly
upwards, the horse will go from under him, and he would fall behind.

Thus it is demonstrable that, in all cases where a ball is thrown upwards
from an object moving at right angles to its path, that ball will come
down to a place behind the point from which it was thrown; and the
distance at which it falls behind depends upon the time the ball has been
Iin the air. As this is the result in every instance where the experiment is
carefully and specially performed, the same would follow if a ball were ‘

A

discharged from any point upon a revolving earth. The causes or
conditions operating being the same, the same effect would necessarily
follow.

The experiment shown in fig. 49, demonstrates, however, that these
causes, or conditions, or motion in the earth, do not exist.

Bl

|

A strong cast-iron cannon was placed with the muzzle upwards. The

barrel was carefully tested with a plumb line, so that its true vertical 1
direction was secured; and the breech of the gun was firmly embedded in
sand up to the touch-hole, against which a piece of slow match was
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placed. The cannon had been loaded with powder and ball, previous to
its position being secured. At a given moment the slow match at D was
fired, and the operator retired to a shed. The explosion took place, and
the ball was discharged in the direction A, B. In thirty seconds the ball
fell back to the earth, from B to C; the point of contact, C, was only 8
inches from the gun, A. This experiment has been many times tried, and
several times the ball fell back upon the mouth of the cannon; but the
greatest deviation was less than 2 feet, and the average time of absence
was 28 seconds; from which it is concluded that the earth on which the
gun was placed did not move from its position during the 28 seconds the
ball was in the atmosphere. Had there been motion in the direction from
west to east, and at the rate of 600 miles per hour (the supposed velocity
in the latitude of England), the result would have been as shown in fig.
49. The ball, thrown by the powder in the direction A, C, and acted on at
the same moment by the earth's motion in the direction A, B, would take
the direction A, D; meanwhile the earth and the cannon would have
reached the position B, opposite to D. On the ball beginning to descend,
and during the time of its descent, the gun would have passed on to the
position S, and the ball would have dropped at B, a consider-able
distance behind the point S. As the average time of the ball's absence in
the atmosphere was 28 seconds--14 going upwards, and 14 in falling--we
have only to multiply the time by the supposed velocity of the earth, and
we find that instead of the ball coming down to within a few inches of the
muzzle of the gun, it should have fallen behind it a distance of 8400 feet,
or more than a mile and a half! Such a result is utterly destructive of the
iIdea of the earth's possible rotation.

The reader is advised not to deceive himself by imagining that the ball
would take a parabolic course, like the balls and shells from cannon
during a siege or battle. The parabolic curve could only be taken by a ball
fired from a cannon inclined more or less from the vertical; when, of
course, gravity acting in an angular direction against the force of the
gunpowder, the ball would be forced to describe a parabola. But in the
experiment just detailed, the gun was fixed in a

perfectly vertical direction, so that the ball would be fired in a line the
very contrary to the direction of gravity. The force of the powder would
drive it directly upwards, and the force of gravity would pull it directly
downwards. Hence it could only go up in a right line, and down or back

A
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to its starting point; it could not possibly take a path having the slightest 1
degree of curvature. It is therefore demanded that, if the earth has a .’
motion from west to east, a ball, instead of being dropped down a mine,
L or allowed to fall from the top of a tower, shall be shot upwards into the

air, and from the moment of its beginning to descend, the surface of the
earth shall turn from under its direction, and it would fall behind, or to
L the west of its line of descent. On making the most exact experiments,
however, no such effect is observed; and, therefore, the conclusion is in
every sense unavoidable, that THE EARTH HAS NO MOTION OF
ROTATION.

L EXPERIMENT 3.

A

When sitting in a rapidly-moving railway carriage, let a spring-gun ! be
fired forward, or in the direction in which the train is moving. Again, let ‘

the same gun be fired, but in the opposite direction; and it will be found
that the ball or other projectile will always go farther in the first case
than in the latter.

If a person leaps backwards from a horse in full gallop, he cannot jump
so great a distance as he can by jumping forward. Leaping from a moving
sledge, coach, or other object, backwards or forwards, the same results
are experienced.

Many other practical cases could be cited to show that any body
projected from another body in motion, does not exhibit the same +
behaviour as it does when projected from a body at rest. Nor are the
results the same when projected in the same direction as that in which
the body moves, as when projected in the opposite direction; because, in
the former case, the projected body receives its momentum from the
projectile force, plus that given to it by the moving body; and in the latter
case, this momentum, minus that of the moving body. Hence it would be .,
found that if the earth is a globe, and moving rapidly from west to east, a
cannon fired in a due easterly direction would send a ball to a greater
distance than it would if fired in a due westerly direction. But the most 1
experienced artillerymen--many of whom have had great practice, both

1 The barrel containing a spiral spring, so that the projecting force will always be the same, which
might not be so with gunpowder.
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at home and abroad, in almost every latitude--have declared that no 1
difference whatever is observable. That in charging and pointing their .’
guns, no, difference in the working is ever required, notwithstanding that
the firing is at every point of the compass. Gunners in war ships have
noticed a considerable difference in the results of their firing from guns
at the bow, when sailing rapidly towards the object fired at, and when
firing from guns placed at the stern while sailing away from the object:
and in both cases the results are different to those observed when firing
from a ship at perfect rest. These details of practical experience are
utterly incompatible with the supposition of a revolving earth.

During the period of the Crimean War, the subject of gunnery, in
connection with the earth's rotation, was one which occupied the
attention of many philosophers, as well as artillery officers and
statesmen. About this time, Lord Palmerston, as Prime Minister, wrote
the following letter to Lord Panmure, the Secretary for War:-- ‘

A

"December 20th, 1857.
"My dear Panmure.

"There is an investigation which it would be important and at the same
time easy to make, and that is, whether the rotation of the earth on its
axis has any effect on the curve of a cannon-ball in its flight. One should
suppose that it has, and that while the cannon-ball is flying in the air,
impelled by the gunpowder in a straight line from the cannon's mouth,
the ball would not follow the rotation of the earth in the same manner

which it would do if lying at rest on the earth's surface. If this be so, a +
ball fired in the meridional direction--that is to say, due south or due
north--ought to deviate to the west of the object at which it was. aimed,
because during the time of flight, that object will have gone to the east
somewhat faster than the cannon-ball will have done. In like manner, a
ball fired due east, ought to fly less far upon the earth's surface than a
ball fired due west, the charges being equal, the elevation the same, and -’
the atmosphere perfectly still. It must be remembered, however, that the
ball, even after it has left the cannon's mouth, will retain the motion
from west to east which it had before received by the rotation of the earth 1
on whose surface it was; and it is possible, therefore, that, except at very
long ranges, the deviations above mentioned may in practice turn out to
be very small, and not deserving the attention of an artilleryman. The
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trial might be easily made in any place in which a free circle of a mile or 1

more radius could be obtained; and a cannon placed in the centre of that .’

circle, and fired alternately north, south, east, and west, with equal

h charges, would afford the means of ascertaining whether each shot flew
the same distance or not.

L "Yours sincerely,

"PALMERSTON."

The above letter was published, by Lord Dalhousie's permission, in the
"Proceedings of the Royal Artillery Institution for 1867."

It will be observed that Lord Palmerston thought that firing eastwards,
L or in the direction of the earth's supposed rotation, the ball would "fly
less far upon the earth's surface than a ball fired due west." It is evident
that his Lordship did not allow for the extra impulse given to the ball by
the earth's motion. But the answer given by the advocates of the theory ‘

A

of the earth's motion is the following: Admitting that a ball fired from the
earth at rest would go, say two miles, the same ball, fired from the

earth in motion, would go, say three miles; but during the time the ball is
passing through the air, the earth will advance one mile in the same
direction. This one mile deducted from the three miles which the ball
actually passes through the air, leaves the two miles which the ball has
passed in advance of the cannon; so that practically the distance to
which a ball is projected is precisely the same upon a moving earth as it
Is upon the earth at rest. The following diagram, fig. 50, will illustrate the

path of a ball under the conditions above described. *

Let the curved line A, B, represent the distance a ball would fly from a 1
cannon placed at A, upon the earth, at rest. Let A, C, represent the
distance the same ball would fly from the conjoint action of the powder

St
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in the cannon, A, and the earth's rotation in the direction A, C. During
the time the ball would require to traverse the line A, C, the earth and the
cannon would arrive at the point D; hence the distance D, C, would be

h the same as the distance A, B.

S

The above explanation is very ingenious, and would be perfectly

L satisfactory if other considerations were not involved in it. For instance,
the above explanation does not prove the earth's motion--it

merely supposes it; but as in all other cases where the result of

supposition is explained, it creates a dilemma. It demands that during

the time the ball is in the air, the cannon is advancing in the direction of

the supposed motion of the earth. But -this is granting the conditions
required in the experiments represented by figs. 47, 48, and 49. If the

L cannon can advance in the one case, it must in the other; and as the

result in the experiment represented at fig. 49, was that the ball, when

fired vertically, essentially returned to the vertical cannon; that cannon ‘

A

could not have advanced, and therefore the earth could not have moved.

EXPERIMENT 4.

Take a large grinding stone, and let the whole surface of the rim be well
rubbed over with a saturated solution of phosphorus in olive oil; or cover
the stone with several folds of coarse woollen cloth or flannel, which
saturate with boiling water. If it be now turned rapidly round, by means
of a multiplying wheel, the phosphoric vapour, or the steam from the
flannel, which surrounds it and which may be called its atmosphere--
analogous to the atmosphere of the earth--will be seen to follow the +
direction of the revolving surface. Now the surface of the earth is very
irregular in its outline, mountains rising several miles above the sea, and
ranging for hundreds of miles in every possible direction; rocks, capes,
cliffs, gorges, defiles, caverns, immense forests, and every other form of
ruggedness and irregularity calculated to adhere to and drag along
whatever medium may exist upon it: and if it is a globe revolving on its

axis, with the immense velocity at the equator of more than a thousand I’
miles an hour, it is exceedingly difficult if not altogether impossible to
conceive of such a mass moving at such a rate, and yet not taking the 1
atmosphere along with it. When it is considered, too, that the medium

which it is said surrounds the earth and all the heavenly bodies, and
filling all the vast spaces between them, is almost too ethereal and subtle
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to offer any sensible resistance, it is still more difficult to understand
how the atmosphere can be prevented being carried forward with the
earth's rapidly revolving surface. Study the details of pneumatics or
hydraulics as we may, we cannot suggest an experiment which will show
the possibility of such a thing. Hence we are compelled to conclude that
if the earth revolves, the atmosphere revolves also, and in the same
direction. If the atmosphere rushes forward from west to east
continually, we are again obliged to conclude that whatever floats or is
suspended in it, at any altitude, must of necessity partake of its eastward
motion. A piece of cork, or any other body floating in still water, will be
motionless, but let the water be put in motion, in any direction whatever,
and the floating bodies will move with it, in the same direction and with
the same velocity. Let the experiment be tried in every possible way, and
these results will invariable follow. Hence if the earth's atmosphere is in
constant motion from west to east, all the different strata which are
known to exist in it, and all the various kinds of clouds and vapours
which float in it must of mechanical necessity move rapidly eastwards.
But what is the fact? If we fix upon any star as a standard

or datum outside the visible atmosphere, we may sometimes observe

a stratum of clouds going for hours together in a direction the very
opposite to that in which the earth is supposed to be moving. See fig. 51,
which represents a section of a globe, surrounded with an atmosphere,
moving at the rate of 1042 miles an hour at the equator, and in the
direction of the arrows 1, 2, 3, while a stream of clouds are moving in the
opposite direction, as indicated by the arrows, 4, 5, 6. Not only may a
stratum of clouds be seen moving rapidly from east to west, but at the
same moment other strata may often be seen moving from north to
south, and from south to north. It is a fact well known to aeronauts, that
several strata of atmospheric air are often moving in as many different
directions at the same time.

S

A
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Fig. 51.

It is a knowledge of this fact which leads an experienced aeronaut, when
desiring to rise in a balloon, and to go in a certain direction, not to
regard the manner in which the wind is blowing on the immediate
surface of the earth, because he knows that at a greater altitude, it may
be going at right angles, or even in opposite and in various ways
simultaneously. To ascertain whether and at what altitude a current is
blowing in the desired direction, small, and so-called "pilot-balloons" are
often sent up and carefully observed in their ascent. If during the passage
of one of these through the variously moving strata, it is seen to enter a
current which is going in the direction desired by the aéronaut, the large
balloon is then ballasted in such a manner that it may ascend at once to
the altitude of such current, and thus to proceed on its journey.

On almost any moonlight and cloudy night, different strata may be seen
not only moving in different directions but, at the same time, moving
with different velocities; some floating past the face of the moon rapidly
and uniformly, and others passing gently along, sometimes becoming
stationary, then starting fitfully into motion, and often standing still for
minutes together. Some of those who have ascended in balloons for
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scientific purposes have recorded that as they have rapidly passed 1
through the atmosphere, they have gone though strata differing in .’
temperature, in density, and in hygrometric, magnetic, electric, and

other conditions. These changes have been noticed both in ascending
and descending, and in going for miles together at the same altitude.

"On the 27th November, 1839, the sky being very clear, the planet Venus
was seen near the zenith, notwithstanding the brightness of the meridian
sun. It enabled us to observe the higher stratum of clouds to be moving
in an exactly opposite direction to that of the wind--a circumstance
which is frequently recorded in our meteorological journal both in the
north-east and south-east trades, and has also often been observed by
former voyagers. Captain Basil Hall witnessed it from the summit of the
Peak of Teneriffe; and Count Strzelechi, on ascending the volcanic
mountain of Kiranea, in Owhyhee, reached at 4000 feet an elevation
above that of the trade wind, and experienced the influence of an ‘

A

opposite current of air of a different hygrometric and thermometric
condition. . . . Count Strzelechi further informed me of the following
seemingly anomalous circumstance--that at the height of 6000 feet he
found the current of air blowing at right angles to both the lower strata,
also of a different hygrometric and thermometric condition, but warmer
than the inter-stratum."2

Such a state of the atmosphere is compatible only with the fact which
other evidence has demonstrated, that the earth is at rest. Were it
otherwise-if a spherical mass of eight thousand miles in diameter, with

an atmosphere of only fifty miles in depth, or relatively only as a sheet of *
note paper pasted upon a globe of one yard in diameter, and lying upon a
rugged, adhesive, rapidly revolving surface, there is nothing to prevent
such an atmosphere becoming a mingled homogeneous mass of vapour.

Notwithstanding that all practical experience, and all specially instituted
experiments are against the possibility of a moving earth, and an

independent moving and non-moving atmosphere, many I’
mathematicians have endeavoured to "demonstrate" that with regard to
this earth, such was actually the case. The celebrated philosophic divine, 1
Bishop Wilkins, was reasoned by the theorists of his day into this belief;

and, in consequence, very naturally suggested a new and easy way of

2"South Sea Voyages," p. 14, vol. i. By Sir James Clarke Ross, R.N.




73

travelling. He proposed that large balloons should be provided with 1
apparatus to work against the varying currents of the air. On ascending .’
to a proper altitude, the balloon was to be kept practically in a state of
L rest, while the earth revolved underneath it; and when the desired
locality came into view, to stop the working of the fans, &c., to let out the
gas, and drop down at once to the earth's surface. In this simple way New
L York would be reached in a few hours, or rather New York would reach
the balloon, at the rate, in the latitude of England, of more than 600
miles an hour.

The argument involved in the preceding remarks against the earth's
rotation has often been met by the following, at first sight, plausible
statement. A ship with a number of passengers going rapidly in one
L continued direction, like the earth's atmosphere, could nevertheless have
upon its deck a number of distinctly and variously moving objects, like
the clouds in the atmosphere. The clouds in the atmosphere are ‘

A

compared to the passengers on the deck of a ship; so far the cases are
sufficiently parallel, but the passengers are sentient beings, having
within themselves the power of distinct and independent motions: the
clouds are the reverse; and here the parallelism fails. One case is not
illustrative of the other, and the supposition of rotation in the earth
remains without a single fact or argument in its favour. Birds in the air,
or fish and reptiles in the water, would have offered a parallel and
illustrative case, but these, like the passengers on the ship's deck, are
sentient and independent beings; clouds and vapours are dependent and
non-sentient, and must therefore of necessity move with, and in the +
direction of, the medium in which they float.

Everything actually observable in Nature; every argument furnished by
experiment; every legitimate process of reasoning; and, as it would seem,
everything which it is possible for the human mind practically to
conceive, combine in evidence against the doctrine of the earth's motion
upon axes. -,

ORBITAL MOTION.--The preceding experiments and remarks, logically
and mathematically suffice as evidence against the assumed motion of 1
the earth in an orbit round the sun. It is difficult, if not impossible, to
understand how the behaviour of the ball thrown from a vertical gun
should be other in relation to the earth's forward motion in space, than it
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Is in regard to its motion upon axes. Besides, it is demonstrable that it
does not move upon axes, and therefore, the assumption that it moves in
an orbit, is utterly useless for theoretical purposes. The explanation of
phenomena, for which the theory of orbital and diurnal motion was
framed, is no longer possible with a globular world rushing through
space in a vast elliptical orbit, but without diurnal rotation. Hence the
earth's supposed orbital motion is logically void, and non-available, and
there is really no necessity for either formally denying it, or in any way
giving it further consideration. But that no point may be taken without
direct and practical evidence, let the following experiment be tried.

Take two carefully-bored metallic tubes, not less than six feet in length,
and place them one yard asunder, on the opposite sides of a wooden
frame, or a solid block of wood or stone: so adjust them that their centres
or axes of vision shall be perfectly parallel to each other. The following
diagram will show the arrangement.

Now, direct them to the plane of some notable fixed star, a few seconds
previous to its meridian time. Let an observer be stationed at each tube,
as at A, B; and the moment the star appears in the tube A, T, let a loud
knock or other signal be given, to be repeated by the observer at the tube
B, T, when he first sees the same star. A distinct period of time will
elapse between the signals given. The signals will follow each other in
very rapid succession, but still, the time between is sufficient to show
that the same star, S, is not visible at the same moment by two parallel
lines of sight A, S, and B, C, when only one yard asunder. A slight
inclination of the tube, B, C, towards the first tube A, S, would be
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required for the star, S, to be seen through both tubes at the same
instant. Let the tubes remain in their position for six months; at the end
of which time the same observation or experiment will produce the same
L results--the star, S, will be visible at the same meridian time, without the
slightest alteration being required in the direction of the tubes: from
which it is concluded that if the earth had moved one single yard in an
L orbit through space, there would at least be observed the slight
inclination of the tube, B, C, which the difference in position of one yard
had previously required. But as no such difference in the direction of the
tube B, C, is required, the conclusion is unavoidable, that in six months a
given meridian upon the earth's surface does not move a single yard, and
therefore, that the earth has not the slightest degree of orbital motion.

S

L Copernicus required, in his theory of terrestrial motions, that the earth
moved in an extensive elliptical path round the sun, as represented in the
following diagram, fig 53, where S is the sun, A, the earth in its place in ‘

A

June, and B, its position in December; when desired to offer some proof
of this orbital motion he suggested that a given star should be selected
for observation on a given date; and in six months afterwards a second
observation of the same star should be made.

The first observation A, D, fig. 53, was recorded; and on observing again
at the end of six months, when the earth was supposed to have passed to 1
B, the other side of its orbit, to the astonishment of the assembled

astronomers, the star was observed in exactly the same position, B, C, as
it had been six months previously! It was expected that it would be seen
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in the direction B, D, and that this difference in the direction of 1
observation would demonstrate the earth's motion from A to B, and also .’
furnish, with the distance A, S, B, the elements necessary for calculating
h the actual distance of the star D.

The above experiment has many times been tried, and always with the

L same general result. No difference whatever has been observed in the
direction of the lines of sight A, D, and B, C, whereas every known

principle of optics and geometry would require, that if the earth had

really moved from A to B, the fixed star D, should be seen in the

direction B, D. The advocates of this hypothesis of orbital motion,

instead of being satisfied, from the failure to detect a difference in the
angle of observation, that the earth could not possibly have changed its

L position in the six months, were so regardless of all logical consistency,

that instead of admitting, and accepting the consequences, they, or some

of them, most unworthily declared that they could not yield up the ‘

A

theory, on account of its apparent value in explaining certain
phenomena, but demanded that the star D, was so vastly distant, that,
notwithstanding that the earth must have moved from A to B, this great
change of position would not give a readable difference in the angle of
observation at B, or in other words the amount of parallax (" annual
parallax,” it was called) was inappreciable!

Since the period of the above experiments, many have declared that a
very small amount of "annual parallax™ has been detected. But the
proportion given by different observers has been so various, that nothing

definite and satisfactory can yet be decided upon. Tycho Brahe, Kepler, +
and others, rejected the Copernican theory, principally eon account of
the failure to detect displacement or parallax of the fixed stars. Dr.
Bradley declared that what many had called "parallax,"” was merely
"aberration.” But "Dr. Brinkley, in 1810, from his observations with a
very fine circle in the Royal Observatory of Dublin, thought he had
detected a parallax of 1” in the bright star Lyra (corresponding to an -’
annual displacement of 2”). This, however, proved to be illusory; and it
was not till the year 1839, that Mr. Henderson, having returned from
filling the situation of astronomer royal to the Cape of Good Hope, and 1
discussing as series of observations made there with a large "mural
circle," of the bright star, a Centauri, was enabled to announce as a
positive fact the existence of a measurable parallax for that star, a result
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since fully confirmed with a very trifling correction by the observations 1
of his successor, Sir T. Maclear. The parallax thus assigned a Centauri, is *
so very nearly a whole second in amount (0”.98), that we may speak of it
as such. It corresponds to a distance from the sun of
18,918,000,000,000 British statute miles.

"Professor Bessel made the parallax of a star in the constellation Cygnus
to be 0”.35. Later astronomers, going over the same ground, with more
perfect instruments, and improved practice in this very delicate process
'of observation, have found a somewhat larger result, stated by one at
0”.57, and by another at 0”.51, so that we may take it at 0”.54,
corresponding to somewhat less than twice the distance of a

Centauri;" 3 or to nearly 38 billions of miles.

It might seem to a non-scientific mind that the differences above
referred to of only a few fractions of a second in the parallax of a star,
constitute a very slight amount; but in reality such differences involve
differences in the distance of such stars of millions of miles, as will be

seen by the following quotation from the Edinburgh Review for June,
1850:--

A

"The rod used in measuring a base line is commonly ten feet long; and
the astronomer may be said only to apply this very rod to measure the
distance of the fixed stars! An error in, placing a fine dot, which fixes the
length of the rod, amounting to one five-thousandth part of an inch, will
amount to an excess, of 70 feet in the earth's diameter; of 316 miles in
the sun's distance, and to 65,200,000 miles in that of the nearest fixed *
star!

"The second point to which we would advert is, that as the astronomer in
his observatory has nothing to do with ascertaining length as distances,
except by calculation, his whole skill and artifice are exhausted in the
measurement of angles. For it is by these alone that spaces inaccessible
can be compared. Happily a ray of light is straight. Were it not so (in -’
celestial spaces at least) there were an end of our astronomy. It is as
inflexible as adamant, which our instruments unfortunately are not. Now
an angle of a second (3600 to a degree), is a subtle thing, it is an 1
apparent breadth, utterly invisible to the unassisted eye, unless

3 Sir John F. W. Herschel, Bart., in "Good Words."




|
|
|
|

78

accompanied by so intense a splendour (as in the case of the fixed stars)
as actually to raise by its effect on the nerve of sight a spurious image,
having a sensible breadth. A silkworm's fibre subtends an angle of one
second at 3V~ feet distance. A ball 2%% inches in diameter must be
removed in order to subtend an angle of one second, to 43,000 feet, or
about 8 miles; while it would be utterly invisible to the sharpest sight
aided even by a telescope of some power. Yet it is on the measurement
of one single second that the ascertainment of a sensible parallax in any
fixed star depends; and an error of one-thousandth of that amount (a
guantity still immeasurable by the most perfect of our instruments)
would place a fixed star too far or too near by 200,000,000,000 of
miles."

Sir John Herschel says:--

"The observations require to be made with the very best instruments,
with the minutest attention to everything which can affect their
precision, and with the most rigorous application of an innumerable host
of ‘corrections,’ some large, some small, but of which the smallest,
neglected or erroneously applied, would be quite sufficient to overlay
and conceal from view the minute quantity we are in search of. To give
some idea of the delicacies which have to be attended to in this inquiry, it
will suffice to mention that the stability not only of the instruments used
and the masonry which supports them, but of the very rock itself on
which it is founded, is found to be subject to annual fluctuations capable
of seriously affecting the result.”

Dr. Lardner, in his "Museum of Science," page 179, makes use of the
following words

"Nothing in the whole range of astronomical research has more baffled
the efforts of observers than this question of the parallax. * * * Now,
since, in the determination of the exact uranographical position of a star,
there are a multitude of disturbing effects to be taken into account and
eliminated, such as precession, nutation, aberration, refraction, and
others, besides the proper motion of the star; and since, besides the
errors of observation, the quantities of these are subject to more or less
uncertainty, it will astonish no one to be told that they may en-tail upon
the final result of the calculation, an error of 1”; and if they do, it is vain
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to expect to discover such a residual phenomenon as parallax, the entire
amount of which is less than one second.”

The complication, uncertainty, and unsatisfactory state of the question of
annual parallax, and therefore of the earth's motion in an orbit round the
sun, as indicated by the several paragraphs above quoted, are at once
and for ever annihilated by the simple fact, experimentally
demonstrable, that upon a base line of only a single yard, there may be
found a parallax, as certain and as great, if not greater, than that which
astronomers pretend to find with the diameter of the earth's supposed
orbit of many millions of miles as a base line. To place the whole matter,
complicated, uncertain, and unsatisfactory as it is, in a concentrated
form, it is only necessary to state as an absolute truth the result of actual
experiment, that, a given fixed star will, when observed from the two
ends of a base line of not more than three feet, give a parallax equal to
that which it is said is observed only from the two extremities of the
earth's orbit, a distance or base line, of one hundred and eighty millions
of miles! So far, then, from the earth having passed in six months over
the vast space of nearly two hundred millions of miles, the combined
observations of all the astronomers of the whole civilized world have
only resulted in the discovery of such elements, or such an amount of
annual parallax, or sidereal displacement, as an actual change of position
of a few feet will produce. It is useless to say, in explanation, that this
very minute displacement, is owing to the almost infinite distance of the
fixed stars; because the very same stars show an equal degree of parallax
from a very minute base line; and, secondly, it will be proved from
practical data, in a subsequent chapter, that all the luminaries in the
firmament are only a few thousand miles from the surface of the earth.
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CHAPTER 4. THE TRUE FORM AND MAGNITUDE
OF THE EARTH

THE facts and experiments already advanced render it undeniable, that
the surface of all the waters of the earth is horizontal; and that, however
irregular the upper outline of the land itself may be, the whole mass,
land and water together, constitutes an IMMENSE NON-MOVING
CIRCULAR PLANE.

If we travel by land or sea, from any part of the earth in the direction of
any meridian line, and towards the northern central star called "Polaris,"
we come to one and the same place, a region of ice, where the star which
has been our guide is directly above us, or vertical to our position. This
region is really THE CENTRE OF THE EARTH; and recent observations
seem to prove that it is a vast central tidal sea, nearly a thousand miles in
diameter, and surrounded by a great wall or barrier of ice, eighty to a
hundred miles in breadth. If from this central region we trace the outline
of the lands which project or radiate from it, and the surface of which is
above the water, we find that the present form of the earth or "dry land,"
as distinguished from the waters of the "great deep," is an irregular mass
of capes, bays, and islands, terminating in great bluffs or headlands,
projecting principally towards the south, or, at least, in a direction away
from the great northern centre.

If now we sail with our backs continually to this central star, "Polaris," or
the centre of the earth's surface, we shall arrive at another region of ice.
Upon whatever meridian we sail, keeping the northern centre behind us,
we are checked in our progress by vast and lofty cliffs of ice. If we turn to
the right or to the left of our meridian, these icy barriers beset us during
the whole of our passage. Hence, we have found that there is a great
ebbing and flowing sea at the earth's centre; with a boundary wall of ice,
nearly a hundred miles in thickness, and three thousand miles in
circumference; that springing or projecting from this icy wall, irregular
masses of land stretch out towards the south, where a desolate waste of
turbulent waters surrounds the continents, and is itself engirdled by vast
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belts and packs of ice, bounded by immense frozen barriers, the lateral
depth and extent of which are utterly unknown.

"The storm rampant of nature's sanctuary;
The insuperable boundary raised to guard
Her mysteries from the eye of man profane.”

The earth's surface is represented by the diagram, fig. 54, and a sectional
view in fig. 55. N, the central open sea, I, I, the circular wall or barrier of
ice, L, L, L, the masses of land tending southwards, W, W, W, the "waters
of the great deep," surrounding the land, S, S, S, the southern boundary
of ice, and D, D, D, the outer gloom and darkness, in which the material
world is lost to human perception.

DIAGRAM OF EARTH'S SURFACE.
FIG. 54.
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SECTIONAL VIEW OF EARTH'S SURFACE.
FIG. 55.

How far the ice extends; how it terminates; and what exists beyond it,
are questions to which no present human experience can reply. All we at
present know is, that snow and hail, howling winds, and indescribable
storms and hurricanes prevail; and that in every direction "human
ingress is barred by unsealed escarpments of perpetual ice," extending
farther than eye or telescope can penetrate, and becoming lost in gloom
and darkness.

The superficial extent or magnitude of the earth from the northern
centre to the southern circumference, can only be stated approximately.
For this purpose the following evidence will suffice. In laying the Atlantic
Cable from the Great Eastern steamship, in 1866, the distance from
Valencia, on the south-western coast of Ireland, to Trinity Bay in
Newfoundland, was found to be 1665 miles. The. longitude of Valencia is
10° 30" W.; and of Trinity Bay 53° 30" W. The difference of longitude
between the two places being 43°, and the whole distance round the
earth being divided into 360°. Hence if 43° are found to be 1665 nautical,
or 1942 statute miles, 360° will be 13,939 nautical, or 16,262 statute
miles; then taking the proportion of radius to circumference, we have
2200 nautical, or 2556 statute miles as the actual distance from
Valencia, in Ireland, to the polar centre of the earth's surface.

Another and a very beautiful and accurate way of ascertaining the earth's
circumference is the following:--

The difference of longitude between Heart's Content Station,
Newfoundland, and that at Valencia or, in other words, between the
extreme points of the Atlantic) Cable--has been ascertained by Mr.
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Gould, coast surveyor to the United States Government, to be 2 hours, 51
minutes, 56.5 seconds."!

S

The sun passes over the earth and returns to the same point in 24 hours.
h If in 2 hours, 51 minutes, and 56.5 seconds, it passes from the meridian
of the Valencia end of the cable to that of its termination at Heart's
L Content, a distance of 1942 statute miles, how far will it travel in 24
hours? On making the calculation the answer is, 16,265 statute miles.
This result is only three miles greater distance than that obtained by the
first process.

Again in the Boston Post, for Oct. 30th, 1856, Lieut. Maury gives the
following as the correct distances, in geographical miles, across the

! Liverpool Mercury, January 8th, 1867.

L Atlantic by the various routes (circle sailing).
Nautical Statute 1
Miles. Miles. ‘
h Philadelphiato 3000 = 3500
Liverpool
New York " 2880 = 3360
Boston " 2720 = 3173
New York to 2980 = 3476
Southampton
" to 2800 = 3266 +
Glasgow
Boston to 2520 = 2940
Galway
Newfoundland 1730 = 2018 .,
h to Galway
F Boston to Belfast 2620 = 3056 1
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If we take the distance (given in the above table) between Liverpool and 1
New York as 3360 statute miles, and calculate as in the last case, we find .’
a nearly similar result, making allowance for the detour round the south
L or north of Ireland.

"The difference of time between London and New York which the use of
L the electric cable makes a matter of some consequence, has latterly been
ascertained afresh. It is 4 hours, 55 minutes, 18.95 seconds."?

The results of these several methods are so nearly alike that the distance
16,262 statute miles may safely be taken as the approximate
circumference of the earth at the latitude of Valencia.

If the distance from Valencia to the Cape of Good Hope, or to Cape Horn,
L had ever been actually measured, not calculated, the circumference of
the earth at these points could, of course, be readily ascertained. We
cannot admit as evidence the calculated length of a degree of latitude, ‘

A

because this is an amount connected with the theory of the earth's
rotundity; which has been proved to be false. We must therefore take
known distances between places far south of Valencia, where latitude
and longitude have also been carefully observed. In the Australian
Almanack for 1871, page 126 3, the distance from Auckland (New
Zealand), to Sydney, is given as 1315 miles, nautical measure, which is
equal to 1534 statute miles. At page 118 of the Australian Almanack for
1859, Captain Stokes, H.M.S. Acheron, communicates the latitude of
Auckland as 36° 50” 05”, S., and longitude 174° 50" 40”, E.; latitude of
Sydney, 33° 51" 45”, S., and longitude 151° 16" 15”, E. The difference in *
longitude, or time distance, is 23° 34" 25”, calculating as in the case of
Valencia to Newfoundland, we find that as 23° 34" 25” represents 1534
statute miles, 360° will give 23,400 statute miles as the circumference of
the earth at the latitude of Sydney, Auckland, and the Cape of Good
Hope. Hence the radius or distance from the centre of the north to the
above places is, in round numbers, 3720 statute miles. Calculating in the

same way, we find that from Sydney to the Cape of Good Hope is fully ',
8600 statute miles.

2 Liverpool Mercury, June 3rd, 1867.
3 Published by Gordon and Gotch, 121, Holborn Hill, London; and 281, George Street, Sydney, and 85,
Collins Street West, Melbourne, New South Wales.

St




85

The above calculations receive marked corroboration from the practical
experience of mariners. The author has many times been told by captains
of vessels navigating the southern region, that from Cape Town to Port
h Jackson in Australia, the distance is not less than 9000 miles; and from
Port Jackson to Cape Horn, 9500 miles; but as many are not willing to
give credit to such statements, the following quotation will be useful, and
L will constitute sufficient evidence of the truth of the foregoing
calculations:--

S

"The Great Britain steamer has arrived, having made one of the best
voyages homeward that has yet been effected, viz., 86 days; 72 only of
which were employed in steaming; and the remaining 14 days being
accounted for by detentions. She left Melbourne on January 6th, and
L arrived in Simon's Bay on February 10th, or 35 days. She then went
round to Cape Town, whence she sailed on the 20th of February; and
was afterwards detained for four days at St. Michael's and Vigo. The ‘

A

distance she steamed per log was 14,688 miles; which for the 72 days,
gives an average of 204 miles a day." 4

If we multiply the average rate of sailing by the thirty-five days occupied
In running between Melbourne and St. Simon's Bay (near Cape of Good
Hope), we find that the distance is 7140 nautical miles, From Melbourne
to Sydney is 6 degrees of longitude further east, or about S40 nautical
miles. Hence 7140 added to 340 give 7480 nautical miles, equal to 8726
statute miles; which is 126 miles in excess of the distance given at p. 94.

The following extract furnishes additional evidence upon this important *
point:--

"EXTRAORDINARY VOYAGE.--Every yachtsman (says the Dublin
Express), will share in the pride with which, a correspondent relates a
brilliant, and, we believe, unexampled exploit which has just been
performed by a small yacht of only 25 tons, which is not a stranger to the
waters of Dublin Bay. The gallant little craft set out from Liverpool for -’
the antipodes, and arrived safely in Sydney after a splendid run,
performing the entire distance, 16,000 miles, in 130 days. Such an
achievement affords grounds for reasonable exultation, not more as a 1

4 Australian and New Zealand Gazette, for April 9th, 1853. Published by A. E. Murray, Green Arbour
Court, Old Bailey, London. A copy may be seen in the Liverpool Free Library, in "No. 10 Section."
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proof of the nautical skill of our amateurs, than of their adventurous 1
spirit, which quite casts in the shade the most daring feats of Alpine .’
climbers." 5

h A s the distance from Melbourne to Cape of Good Hope is 7140 nautical
miles, as shown by the log of the Great Britain, and as the whole
L distance from Melbourne to Liverpool was 14,688 nautical miles, it
follows that, deducting 7140 from 14,688, that the passage from the Cape
of Good Hope to Liverpool was 7548 nautical miles. If we take this
distance from the 16,000 miles, which the above mentioned yacht sailed
to Sydney, we have as the distance between Cape of Good Hope and
Sydney, 8452 nautical, or 9860 statute miles.

L In a letter from Adelaide which appeared in the Leeds Mercury for April
20th, 1867, speaking of certain commercial difficulties which had existed
there, the following incidental passage occurs:--

A

"Just as our harvest was being concluded, the first news arrived of ‘
anticipated dearth of breadstuffs at home. The times. were so hopelessly

dull, money was so scarce, and the operation of shipping wheat a
distance of 14,000 miles so dangerous, that for a long time the news had
no practical effect.”

From England to Adelaide is here stated as 14,000 nautical, or 16,333
statute miles; and as the difference of longitude between Adelaide and
Sydney is 23 degrees, equal to 1534 statute miles, we find that from
England to Sydney the distance is 17,867 statute miles. Taking from this

the 7548 nautical, or 8806 statute miles, we have again 9061 statute +
miles as the distance between the Cape of Good Hope and Sydney.

From the preceding facts it is evident that the circumference of the earth,
at the distance of the Cape of Good Hope from the polar centre, is not
less in round numbers than 23,400 miles. Hence the radius or distance
in a direct line from the polar centre to Cape Town, to Sydney, to .,
Auckland in New Zealand, and to all the places on the same arc, is about
3720 statute miles. And as the distance from the polar centre to Valencia
in Ireland is shown to be 2556 statute miles, the direct distance from 1
Valencia to Cape Town is 1164. statute miles. Should it ever be shown by

actual direct measurement to be more than this distance, then the

5 Cheltenham Examiner (Supplement), for November 29th, 1865.
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distance from Cape Town to Sydney must be more than 8600 statute
miles. It is a subject which must be kept open for rectification. What has
already been given in the foregoing pages may be considered as the
approximate minimum distances.

Having seen that the diameter of the earth's surface--taking the distance
from Auckland in New Zealand, to Sydney, and thence to the Cape of
Good Hope, as a datum arc--is 7440 statute miles; we may inquire how
far it is from any of the above places to the great belt of ice which
surrounds the southern oceans. Although large ice islands and icebergs
are often met with a few degrees beyond Cape Horn, what may be called
the solid immovable ramparts of ice seem to be as far south as 78
degrees. In a paper read by Mr. Locke before the Royal Dublin Society,
on Friday evening, November 19th, 1860, and printed in the Journal of
that Society, a map is given representing Antarctic discoveries, on which
Is traced a "proposed exploration route," by Captain Maury, U.S.N.; and
in the third paragraph it is said: "l request attention to the diagram No.
1, representing an approximate tracing of the supposed Antarctic
continent, and showing the steamer track, about twelve days from Port
Philip, the chief naval station of the Austral seas, to some available
landing point, bight, or ravine, under shadow of the precipitous coast."
The steamer track is given on this map as a dotted line, curving
eastwards from 150 degrees to 180 degrees longitude, and from Port
Philip to 78 degrees south latitude. If we take the chord of such an arc,
we shall find that the direct distance from Port Philip to 78 degrees south
would be about nine days' sail, or ten days from Sydney. No ordinary
steamer would sail in such latitudes more than 150 statute miles a day;
hence, ten times 150 would be 1500 miles; which added to the previously
ascertained radius at Sydney, would make the total radius of the earth,
from the northern centre to the farthest known southern circumference,
to be 5224 statute miles. Thus from purely practical data, setting all
theories aside, it is ascertained that the diameter of the earth, from the
Ross Mountains, or from the volcanic mountains of which Mount Erebus
Is the chief, to the same radius distance on the opposite side of the
northern centre, is more than 10,400 miles; and the circumference,
52,800 statute miles.

A
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CHAPTER 5. THE TRUE DISTANCE OF THE SUN

IT is now demonstrated that the earth is a plane, and therefore the
distance of the sun may be readily and most accurately ascertained by
the simplest possible process. The operation is one in plane
trigonometry, which admits of no uncertainty and requires no
modification or allowance for probable influences. The principle
involved in the process may be illustrated by the following diagram, fig.
56.

Let A be an object, the distance of which is desired, on the opposite side
of a river. Place a rod vertically at the point C, and take a piece of strong
cardboard, in the shape of a right-angled triangle, as B, C, D. It is evident
that placing the triangle to the eye, and looking along the side D, B, the
line of sight D, B, H, will pass far to the left of the object A. On removing
the triangle more to the right, to the position E, the line E, F, will still
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pass to the left of A; but on removing it again to the right, until the line of
sight from L touches or falls upon the object A, it will be seen that L, A,
bears the same relationto A, C, L, as D, B, does to B, C, D: in other
words, the two sides of the triangle B, C, and C, D, being equal in length,
so the two lines C, A, and C, L, are equal. Hence, if the distance from L to
C is measured, it will be in reality the same as the desired distance from
C to A. It will be obvious that the same process applied vertically is
equally certain in its results. On one occasion, in the year 1856, the
author having previously delivered a course of lectures in Great
Yarmouth, Norfolk, and this subject becoming very interesting to a
number of his auditors, an invitation was given to meet him on the sea-
shore; and among other observations and experiments, to measure, by
the above process, the altitude of the Nelson's Monument, which stands
on the beach near the sea. A piece of thick cardboard was cut in the form
of a right-angled triangle, the length of the two sides being about 8
inches. A fine silken thread, with a pebble attached, constituted a plumb
line, fixed with a pin to one side of the triangle, as shown at P, . The
purpose of this plumb line was to enable the observer to keep the
triangle in a truly vertical position; just as the object of the rod C, in fig.
56 was to enable the base of the triangle to be kept in one and the same
line by looking along from E and L towards C. On looking over the
triangle held vertically, and one side parallel with the plumb line P, from
the position A, the line of sight fell upon the point B; but on walking
gradually backwards, the top of the helmet D, on the head of the figure of
Britannia, which surmounts the column, was at length visible from the
point C. On prolonging the line D, C, to H, by means of a rod, the
distance from H to the centre of the Monument at O, was measured, and
the altitude O, D, was affirmed to be the same. But of this no proof
existed further than that the principle involved in the triangulation
compelled it to be so. Subsequently the altitude was obtained from a
work published in Yarmouth, and was found to differ only one inch from
the altitude ascertained by the simple operation above described. The
foregoing remarks and illustrations are, of course, not necessary to the
mathematician; but may be useful to the general reader, showing him
that plane trigonometry, carried out on the earth's plane or horizontal
surface, permits of operations which are simple and perfect in principle,
and in practice fully reliable and satisfactory.
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The illustrations given above have reference to a fixed object; but the sun
Is not fixed; and therefore a modification of the process, but involving
the same principle, must be adopted. Instead of the simple triangle and
plumb line, represented in fig. 57, an instrument with a graduated arc
must be employed, and two observers, one at each end of a north and
south base line, must at the same moment observe the under edge of the
sun as it passes the meridian; when, from the difference in the angle
observed, and the known length of the base line, the actual distance of
the sun may be calculated.

The following case will fully illustrate this operation, as well as its results
and importance:

The distance from London Bridge to the sea-coast at Brighton, in a
straight line, is 50 statute miles. On a given day, at 12 o'clock, the
altitude of the sun, from near the water at London Bridge, was found to
be 61 degrees of an arc; and at the same moment of time the altitude
from the sea-coast at Brighton was observed to be 64 degrees of an arc,
as shown in fig. 58.
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The base-line from L to B, 50 measured statute miles; the angle at L, 61
degrees; and the angle at B, 64 degrees. In addition to the method by
calculation, the distance of the under edge of the sun may be ascertained
from these elements by the method called "construction." The

diagram, fig. 58, is the above case "constructed;" that is, the base-line
from L to B represents 50 statute miles; and the line L, S, is drawn at an
angle of 61 degrees, and the line B, S, at an angle of 64 degrees. Both
lines are produced until they bisect or cross each other at the point S.
Then, with a pair of compasses, measure the length of the base-line B, L,
and see how many times the same length may be found in the line L, S,
or B, S. It will be found to be sixteen times, or sixteen times 50 miles,
equal to 800 statute miles. Then measure in the same way the vertical
line D, S, and it will be found to be 700 miles. Hence it is demonstrable
that the distance of the sun over that part of the earth to which it is
vertical is only 700 statute miles. By the same mode it may be
ascertained that the distance from London of that part of the earth where
the sun was vertical at the time (July 13th, 1870) the above observations
were taken, was only 400 statute miles, as shown by dividing the base-
line L, D, by the distance B, L. If any allowance is to be made for
refraction--which, no doubt, exists where the sun's rays have to pass
through a medium, the atmosphere, which gradually increases in density
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as it approaches the earth's surface--it will considerably diminish the
above-named distance of the sun; so that it is perfectly safe to affirm that
the under edge of the sun is considerably less than 700 statute miles
above the earth.

The above method of measuring distances applies equally to the moon
and stars; and it is easy to demonstrate, to place it beyond the possibility
of error, so long as assumed premises are excluded, that the moon is
nearer to the earth than the sun, and that all the visible luminaries in the
firmament are contained within a vertical distance of 1000 statute miles.
From which it unavoidably follows that the magnitude of the sun, moon,
stars, and comets is comparatively small--much smaller than the earth
from which they are measured, and to which, therefore, they must of
necessity be secondary. and subservient. They cannot, indeed, be
anything more than "centres of action,” throwing down light, and
chemical products upon the earth.
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CHAPTER 6. THE SUN'S MOTION, CONCENTRIC
WITH THE POLAR CENTRE

As the earth has been proved to be fixed, the motion of the sun is a
visible reality. If it be observed from any latitude a few degrees north of
the line called the "Tropic of Cancer," and for any period before or after
the time of southing, or passing the meridian, it will be seen to describe
an arc of a circle. The following simple experiment will be interesting as
demonstrating the fact that the sun's path is concentric with the centre of
the earth's surface. Let the observer take his stand, half-an-hour before
sunrise (in the month of June, or any of the summer months will be
better than winter, as the results will be more striking), on the head of
either the old or the new pier at Brighton, in Sussex. Let him draw a line
due north and south; and a second line due east and west, across the
first. Now stand with his back to the north. Being thus at his post and
ready for observation, let him watch carefully for the sun's first
appearance above the horizon; and he will find that the point where the
sun is first observed is considerably to the north of east, or the line
drawn at right angles to north and south. If he will continue to watch the
sun's progress until noon, it will be seen to ascend in a curve southwards
until it reaches the meridian; and thence to descend in a westerly curve
until it arrives at the horizon, and to set considerably to the north of due
west, as shown in the following diagram, fig. 59.
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An object which moves in an arc of a circle, and returns to a given point 1
In a given time, as the sun does to the meridian, must, of necessity, have .’
completed a circular path in the twenty-four hours which constitute a
h solar day. To place the matter beyond doubt, the observations of Arctic
navigators may be referred to. Captain Parry and several of his officers,
on ascending high land near the arctic circle repeatedly saw, for twenty-
L four hours together, the sun describing a circle upon the southern
horizon. Captain Beechy writes

"Very few of us had ever seen the sun at midnight; and this night
happening to be particularly clear, his broad red disk, curiously distorted
by refraction, and sweeping majestically along the northern horizon, was
an object of imposing grandeur, which rivetted to the deck some of our
L crew, who would perhaps have beheld with indifference the less
iImposing effect of the icebergs. The rays were too oblique to illuminate
more than the irregularities of the floes, and falling thus partially on the ‘

A

grotesque shapes either really assumed by the ice, or distorted by the
unequal refraction of the atmosphere, so betrayed the imagination, that
it required no great exertion of fancy to trace in various directions,
architectural edifices, grottos, and caves, here and there, glittering as if
with precious metals.

In July, 1865, Mr. Campbell, United States Minister to Norway, with a
party of American gentlemen, went far enough north to see the sun at

midnight. It was in 69 degrees north latitude, and they ascended a cliff
1000 feet above the arctic sea. The scene is thus described:-- *

"It was late, but still sunlight. The arctic ocean stretched away in silent
vastness at our feet: the sound of the waves scarcely reached our airy
look-out. Away in the north the huge old sun swung low along the
horizon, like the slow beat of the tall clock in our grandfather's parlour
corner. We all stood silently looking at our watches. When both hands
stood together at twelve, midnight, the full round orb hung triumphantly
above the wave--a bridge of gold running due north,, spangled the waters
between us and him. There he shone in silent majesty which knew no
setting. We involuntarily took off our hats--no word was said. Combine 1
the most brilliant sunrise you ever saw, and its beauties will pall before

the gorgeous colouring which lit up the ocean, heaven, and mountains.
In half an hour the sun had swung up perceptibly on its beat; the colours
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had changed to those of morning. A fresh breeze had rippled over the
florid sea; one songster after another piped out of the grove behind us--
we had slid into another day." !

S

N

1"Brighton Examiner," July 1st, 1870.
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CHAPTER 7. THE SUN'S PATH EXPANDS AND
CONTRACTS DAILY FOR SiXx MONTHS
ALTERNATELY

Tins is a matter of absolute certainty; proved by what is called, in
technical language, the northern and southern declination, which is
simply saying that the sun's path is nearest the polar centre in summer,
and farthest away from it in winter.

At noon, on the 21st of any December, let a rod be so fixed that on
looking along it, the line of sight touches the lower edge of the sun. For
several days this line of sight will continue nearly the same, showing that
the sun's path for this period is little changed; but on the ninth or tenth
day to touch the sun's lower edge, the rod will have to be lifted several
degrees towards the zenith. Every day afterwards until the 22nd of June,
the rod will have to be raised. On that date there will again be several
days without any visible change; after which, day by day, the rod must be
lowered until the 21st December. In this simple way it may be
demonstrated that the sun's path gets larger every day from December
21st to June 22nd; and smaller every day from June 22nd to December
21st, of every year.

From a number of observations made by the author during the last
twenty-five years, it is certain that both the minimum or June path of the
sun, and maximum or December path have been gradually getting
farther from the northern centre. The amount of expansion is very small,
but easily detected; and if it has been going on for centuries, which
seems consistent with known phenomena, it explains at once and
perfectly, the fact that England as well as more northern latitudes have
once been tropical. There is abundant evidence that the conditions and
productions now found within the tropics, have once existed in the
northern region, which is now so cold and desolate, and inimical to
ordinary animal and vegetable life. Hence it is a proper and logical
conclusion that the sun's path was once very near to the earth's arctic or
polar centre.
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The following diagram, fig. 60, will show the sun's peculiar path, N
represents the polar centre, A the sun in its path in June; which daily
expands like the coils of the mainspring of a watch, until it reaches the
outer and larger path B, in December, after which the path gradually and
day by day con-tracts until it again becomes the path A, on the 21st of
June.
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That such is the sun's annual course is demonstrable by actual
observation; but if it is asked why it traverses such a peculiarly
concentric path, no practical answer can be given, and no theory or
speculation can be tolerated. At no distant period perhaps, we may have
collected sufficient matter-of-fact evidence to enable us to understand it;
but until that occurs, the Zetetic process only permits us to say:--"The
peculiar motion is visible to us, but, of the cause, at present we are
ignorant.”
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CHAPTER 8. CAUSE OF DAY AND NIGHT, WINTER
AND SUMMER; AND THE LONG ALTERNATIONS
OF LIGHT AND DARKNESS AT THE NORTHERN
CENTRE

IT is a well-established fact that light and heat radiate equally in all
directions. When the sun is on the outer circle, B, fig. 60, as it is on the
21st of December, it is known that the light gradually diminishes, until at
or about 20 degrees from the northern centre, it shades almost
imperceptibly into twilight and darkness. If, then, we take from B (fig.
60), to the arctic circle, 1, 2, 3, as radius, and describe the circle 4, 5, 6,
we have represented the whole extent of sun or daylight at a given
moment on the shortest day. When, as on the 21st of June, the sun by
gradually contracting its path, has arrived at the inner circle, A, the same
length of radius will produce the circle 7, 8, 9, which represents the
extent of daylight on the longest day. It will be seen by the diagram that,
on the shortest day, the light terminates at the arctic circle 1, 2, 3, leaving
all beyond in darkness; and as the sun moves forward in the direction of
the arrows, the edge of the circle of light continues, during the whole of
its course, to fall short at this circle. Hence. although it is daylight all
over the rest of the earth in twenty-four hours, the centre, N, is left in
continual darkness. But when, in six months afterwards, the sun is on
the inner circle, A, the light extends beyond the arctic circle, 1, 2, 3; and
as it moves in its course, the centre, N, is continually illuminated. These
changes will be better understood by reference to the diagrams, figs. 61
and 62.
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FIG. 61.

In fig. 61, the circle A, A, A, represents the sun's daily path on December
21st, and B, B, B, the same on June 21st; N, the northern centre; S, the
sun; and E, the position of Great Britain; the figures, 1, 2, 3, the arctic
circle; and 4, 5, 6, the extent of sun-light at noon of that day.
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FIG. 62.

The sun, S, describes the circle A, A, A, on the 21st of December in one
day, or twenty-four hours. Hence, in that period, mid-day and midnight,
and morning and evening twilight, occur to every part of the

earth except within the arctic circle, 1, 2, 3. There it is more or less in
darkness for several months in succession, or until the sun, by gradually
coming nearer to the inner circle, throws his light more and more over
the centre. The arc of light at 4, is the advancing or morning twilight, and
6, the receding or evening twilight. At every place underneath a line
drawn across the circle of the sun’'s light, 4, 5, 6, through S, to N, it is
noonday; and beyond the northern centre, on the same line, it is
midnight.

It will now be readily understood that as the sun moves in the direction
of the arrows, or from right to left, and completes the circle, A, A, A, in
twenty-four hours, it will produce in that period, and where its light
reaches, morning, noon, evening, and night, on all parts of the earth in
succession. As the sun's path now begins to contract every day for six
months, or until the 21st of June, when it becomes the circle, B, B, B, it is
evident that the same extent of sunlight as that which radiates from the
outer circle, A, A, A, will reach over or beyond the northern centre, N, as
shown in the diagram, fig. 62; when morning, noon, evening, and night,
occur as before; but the light continuing, during the daily motion of the
sun, to reach over the northern centre, that centre will, be continually
illuminated for several months together, as before it was in constant
darkness. It will be seen also by reference to the diagram that when the
sun is on the outer path, A, the portion of the disc of light which passes
over England is much smaller than when it is on the inner path, B.
Hence, the short days and winter season from the first position, and the
longer days and summer season from the second. Thus day and night,
long and short days and nights, morning and evening twilight, winter
and summer, the long periods of alternate light and darkness at the
northern or polar centre of the earth, arise from the expansion and
contraction of the sun's path, and are all a part of one and the same
general phenomenon.
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The whole of these explanations have reference only to the region 1
between the sun and the northern centre. It is evident that in the great .’
encircling oceans of the south, and the numerous islands and parts of
L continents, which exist beyond that part of the earth where the sun is
vertical, cannot have their days and nights, seasons, &c., precisely like
those in the northern region. The north is a centre, and the south is that
L centre radiated or thrown out to a vast oceanic circumference,
terminating in circular walls of ice, which form an impenetrable frozen
barrier. Hence the phenomena referred to as existing in the north must
be considerably modified in the south, For instance, the north being
central, the light of the sun advancing and receding, gives long periods of
alternate light and darkness at the actual centre; but in the far south, the
L sun, even when moving in his outer path, can only throw its light to a
certain distance, beyond which there must be perpetual darkness. No
evidence exists of there being long periods of light and darkness
regularly alternating, as in the north. In the north, in summer-time, ‘

A

when the sun is moving in its inner path, the light shines continually for
months together over the central region, and rapidly develops numerous
forms of animal and vegetable life.

"Beyond the 70th degree of latitude not a tree meets the eye, wearied
with the white waste of snow; forests, woods, even shrubs have
disappeared, and given place to a few lichens and creeping woody plants,
which scantily clothe the indurated soil. Still, in the farthest north,
Nature claims her birthright of beauty; and in the brief and rapid
summer she brings forth numerous flowers and grasses, to bloom for a +
few days, to be again blasted by the swiftly-recurring winter." !

"The rapid fervour of an arctic summer had already (June 1st) converted
the snowy waste into luxuriant pasture-ground, rich in flowers and grass,
with almost the same lively appearance as that of an English meadow."?2

Wrangell tells us that "Countless herds of reindeer, elks, black bears,

foxes, sables, and grey squirrels, fill the upland forests; stone foxes and I’
wolves roam over the low grounds; enormous flights of swans, geese, and
ducks, arrive in spring, and seek deserts where they may moult, and 1
build their nests in safety. Eagles, owls, and gulls, pursue their prey

1"Arctic Explorations.” By W. & R. Chambers. Edinburgh.
2 1bid.
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along the sea-coast; ptarmigan run in troops among the bushes; little

snipes are busy among the brooks and in the morasses; the social crows

seek the neighbourhood of men's habitations; and when the sun shines

L In spring, one may even sometimes hear the cheerful note of the finch,
and in autumn, that of the thrush."

S

L Thus it is a well ascertained fact that the constant sunlight of the north

develops, with the utmost rapidity, numerous forms of vegetable life, and
furnishes subsistence for millions of living creatures. But in the south,
where the sunlight never dwells, or lingers about a central region, but
rapidly sweeps over sea and land, to complete in twenty-four hours the
great circle of the southern circumference, it has not time to excite and
stimulate the surface; and, therefore, even in comparatively low southern
L latitudes, everything wears an aspect of desolation.

A

"On the South Georgias, in same latitude as Yorkshire in the north, Cook
did not find a shrub big enough to make a toothpick. Captain Cook

describes it as 'savage and horrible. The wild rocks raised their lofty

summits till they were lost in the clouds, and the valleys lay covered with
everlasting snow. Not a tree was to be seen; not a shrub even big enough
to make a toothpick. Who could have thought that an island of no greater
extent than this (Isle of Georgia), situated between the latitude of 54 and
55 degrees, should, in the very height of summer, be in a manner wholly
covered many fathoms deep with frozen snow? The lands which lie to the
south are doomed by Nature to perpetual frigidness--never to feel the
warmth of the sun's rays; whose horrible and savage aspect | have not

words to describe.' The South Shetlands, occupying a corresponding +
latitude to their namesakes in the north, present scarcely a vestige of
vegetation. Kerguelen, as low as latitude 50 degrees south, boasts
eighteen species of plants, of which only one, a peculiar kind of cabbage,
has been found useful, in eases of scurvy; while Iceland, 15 degrees
nearer to the pole in the north, boasts 870 species. Even marine life is
sparse in certain tracts of vast extent, and the sea-bird is seldom -,
observed flying over such lonely wastes. The contrast between the limits
of organic life in arctic and antarctic zones is very remarkable and
significant. Vegetables and land animals are found at nearly 80 degrees 1
in the north; while, from the parallel of 58 degrees in the south, the
lichen, and such like plants only clothe the rocks, and sea-birds and the
cetaceous tribes alone are seen upon the desolate beaches.” "M‘Clintoch
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describes heads of reindeer--a perfect forest of antlers, moving north in 1
the summer. . .. The eider duck and the brent goose through the air; the .’
unwieldly family of the cetacea through the waters; the arctic bear upon
L the ice; the musk ox and reindeer along the land--all wend their way
northward at certain seasons. . . . Now these indications are absent from
the southern zone, as is also the inhabitation of man. The bones of musk
L oxen, killed by the Esquimaux, were found north of the 79th parallel;
while in the south, man is not found above the 56th parallel of latitude.”3

These differences in the north and south could not exist if the earth were
a globe, turning upon axes underneath a non-moving sun. The two
hemispheres would at the same latitudes have the same degree of light
and heat, and the same general phenomena, both in kind and degree.
L The peculiarities which are found in the south as compared with the
north, are only such as could exist upon a stationary plane, having a
northern centre, concentric with which is the path of the moving sun. ‘

A

The subject may be placed in the following syllogistic form.

The peculiarities observed in the south as compared with the north,
could not exist upon a globe.

They do exist, therefore the earth is not a globe.
They are such as could and must exist upon a plane.
They do exist, therefore the earth is a plane.

It will also be seen by a careful study of the diagram fig. 61, that, as the +
sun-light has to sweep over the great southern region in the same time,

24 hours, that it takes to pass over the smaller region of the north, the
passage of the light must of necessity be proportionably more rapid; and
the morning and evening twilight more abrupt. In the north the light on
summer evenings seems as it were unwilling to terminate; and at
midsummer, for many nights in succession, the sky is scarcely darkened.
The twilight continues for hours after visible sunset. In the south, "
however, the reverse is the case, the day ends suddenly, and the night
passes into day in a few seconds. A letter from a correspondent in New

Zealand, dated, "Nelson, September 15th, 1857," contains the following 1
passages:

3"Polar Explorations.” Read before the Royal Dublin Society.
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"Even in summer, people here have no notion of going without fires in

the evening; but then, though the days are very warm and sunny, the

nights are always cold. For seven months last summer, we had not one

L day that the sun did not shine as brilliantly as it does in England in the
finest day in June; and though it has more power here, the heat is not

nearly so oppressive. . . But then there is not the twilight which you get

L in England. Here it is light till about eight o'clock, then, in a few minutes,

it becomes too dark to see anything, and the change comes over in

almost no time."

S

In a pamphlet by W. Swainson, Esq., Attorney General for New Zealand,
(Smith, Elder, & Co., Cornhill, London, 1856,) among other peculiarities
L referred to, it is said that at Auckland, "of twilight there is little or none."

A

Captain Basil Hall, RN., F.R.S., in his narration says:

sooner does the sun peep above the horizon, than all the gorgeous
parade by which he is preceded is shaken off, and he comes in upon us in
the most abrupt and unceremonious way imaginable."

"Twilight lasts but a short time in so low a latitude as 28 degrees, and no ‘

The motion of the sun over the vast southern region, wherein lies
Australia and New Zealand, would also give shorter days in the south
than in the north, and this is fully corroborated by experience. In the
pamphlet above referred to, by Mr. Swainson, the following words occur:

"The range of temperature is limited, there being no excess of either heat
or cold; compared with the climate of England, the summer of New +
Zealand is but very little warmer though considerably longer. . .. The
seasons are the reverse of those in England. Spring commences in
September, summer in December, autum in April, and winter in June. . .
. The days are an hour shorter at each end of the day in summer, and an
hour longer in the winter than in England.”

—

From a work on New Zealand, by Arthur S. Thompson, Esq., M.D., the
following sentences are quoted:---

"The summer mornings, even in the warmest parts of the colony, are 1
sufficiently fresh to exhilarate without chilling; and the seasons glide
imperceptibly into each other. The days are an hour shorter at each end
of the day in summer, and an hour longer in winter than in England."
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In the Cook's Strait Almanack for 1848, it is said:

"At Wellington, New Zealand, December 21st, sun rises 4 h. 31 m., and
sets at 7 h. 29 m., the day being 14 hours 58 minutes. June 21st, sun rises
at 7 h. 29 m., and sets at 4 h. 31 m., the day being 9 hours and 2 minutes.
In England the longest day is 16 hours 34 minutes, and the shortest day
Is 7 hours 45 minutes. Thus the longest day in New Zealand is 1 hour and
36 minutes shorter than the longest day in England; and the shortest day
in New Zealand is 1 hour and 17 minutes longer than the shortest day in
England."

Another peculiarity is, that though the days are "warm and sunny, the
nights are always cold:" showing that although the altitude of the sun is
greater, and therefore calculated to give greater heat, its velocity and
mid-night distance are much greater than in England, and hence the
greater cold of the nights. It is again insisted upon that these various
peculiarities could not possibly exist in the southern region, if the earth
were a globe and moved upon axes, and in an orbit round the sun. If the
sun is fixed, and the earth revolves underneath it, the same phenomena
would exist at the same distance on each side of the equator; but such is
not the case! What can operate to cause the twilight in New Zealand to
be so much more sudden, or the nights so much colder than in England?
The southern "hemisphere" cannot revolve more rapidly than the
northern! The latitudes are about the same, and the distance round a
globe would be the same at 50° south as at 50° north, and as the whole
would revolve once in twenty-four hours, the surface at the two places
would pass underneath the sun with the same velocity, and the light
would approach in the morning, and recede in the evening in exactly the
same manner, yet the very contrary is the fact! The differences are
altogether incompatible with the doctrine of the earth's rotundity; but
"the earth a plane,” and they are simple "matters of course.” Upon a fixed
plane underneath a moving sun, these phenomena are what must
naturally and inevitably exist; but upon a globe they are utter
impossibilities.

Some have objected to the conclusion here drawn, on the ground that the
latitude of New Zealand is considerably less than that of England; but
the objection falls before. the fact that the abruptness of twilight and the
coldness. of the summer nights are observed far out south beyond New
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Zealand. The author cannot here quote from any recognised work, but he 1

has often been assured that this, is the common experience of navigators, .’

and especially of whaling crews, who often wander over the vast waters

h beyond the latitude of 50 degrees. A remarkable illustration of this
experience occurred some years ago in Liverpool. At the termination of a

lecture, in which this subject had been discussed, a sailor requested leave

L to speak, and gave the following story:--

"1 was once confined on an island in South Tasmania, and had long been
very anxious to escape; one morning | saw a whaling vessel in the offing,
and being a good swimmer, | dashed into the sea to reach it. Being
observed from the ship, a boat was sent out to pick me up. Immediately |
got on board, we sailed away directly southwards. There happened to be
L a scarcity of hands, and | being able-bodied, was at once put to work. In
the evening | was ordered aloft, and the captain cried out 'Be quick, Jack,
or you'll be in the dark!" Now the sun was shining brightly, and it seemed ‘

A

far from the time of sunset, and | remember well that I looked at the
captain, thinking he must be a little the worse for grog. However, | went
aloft, and before I had finished the order, which was a very short time, |
was in pitch darkness,--the sun seemed all at once to drop behind or
below the sea. | noticed this all the time we were in the far south,
whenever the sun was visible and the evening fine; and | only mention it
now as corroborating the lecturer's statement. Any mariner, who has
been a single season in the southern whaling grounds, will tell you the
same thing."

The question, "how is it that the earth is not at all times illuminated all +
over its surface, seeing that the sun is always several hundred miles
above it?" may be answered as follows:--

First, if no atmosphere existed, no doubt the light of the sun would
diffuse over the whole earth at once, and alternations of light and
darkness could not exist. .,

Secondly, as the earth is covered with an atmosphere of many miles in
depth, the density of which gradually increases downwards to the
surface, all the rays of light except those which are vertical, as they enter 1
the upper stratum of air are arrested in their course of diffusion, and by
refraction bent downwards towards the earth; as this takes place in all
directions round the sun--equally where density and other conditions are
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equal, and vice versa--the effect is a comparatively distinct disc of sun-
light.
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CHAPTER 9. CAUSE OF SUNRISE AND SUNSET

ALTHOUGH the sun is at all times above the earth's surface, it appears
in the morning to ascend from the north-east to the noonday position,
and thence to descend and disappear, or set, in the north-west. This
phenomenon arises from the operation of a simple and everywhere
visible law of perspective. A flock of birds, when passing over a flat or
marshy country, always appears to descend is it recedes; and if the flock
IS extensive, the first bird appears lower or nearer to the horizon than the
last, although they are at the same actual altitude above the earth
immediately beneath them. When a balloon sails away from an observer,
without increasing or decreasing its altitude, it appears to gradually
approach the horizon. In a long row of lamps, the second--supposing the
observer to stand at the beginning of the series---will appear lower than
the first; the third lower than the .second; and so on to the end of the
row; the farthest away always appearing the lowest, although each one
has the same altitude; and if such a straight line of lamps could be
continued far enough, the lights would at length descend, apparently, to
the horizon, or to a level with the eye of the observer, as shown in the
following diagram, fig. 63.

Let A, B, represent the altitude throughout of a long row of lamps,
standing on the horizontal ground E, D; and C, H, the line of sight of an
observer at C. The ordinary principles of perspective will cause an
apparent rising of the ground E, D, to the eye-line C, H, meeting it at H;
and an apparent descent of each subsequent lamp, from A, to H, towards
the same eye-line, also meeting at H. The point H, is the horizon, or the
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true "vanishing point,” at which the last visible lamp, although it has
really the altitude D, B, will disappear.

Bearing in mind the above phenomena it will easily be seen how the sun,
although always above and parallel to the earth's surface, must appear
to ascend from the morning horizon to the noonday or meridian
position; and thence to descend to the evening horizon.

In the diagram, fig. 64, let the line E, D, represent the surface of the
earth; H, H, the morning and evening horizon; and A, S, B, a portion of
the true path of the sun.

......

St Ow
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An observer at 0, looking to the east, will first see the sun in the
morning, not at A, its true position, but in its apparent position, H, just
emerging from the "vanishing point,” or the morning horizon. At nine
o'clock, the sun will have the apparent position, 1, gradually appearing
to ascend the line H, 1, S; the point S, being the meridian or noonday
position. From S, the sun will be seen to gradually descend the line S, 2,
H, until he reaches the horizon, H, and entering the "vanishing point,"
disappears, to an observer in England, in the west, beyond the continent
of North America, as in the morning he is seen to rise from the direction
of Northern Asia. An excellent illustration of this "rising" and "setting" of
the sun may be seen in a long tunnel, as shown in diagram, fig. 65.
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The top of the tunnel,1, 2, and, the bottom, 3, 4, although really equi-
distant throughout the whole length, would, to an observer in the centre,
C, appear to approach each other, and converge at the points, H, H; and
a lamp, or light of any kind, brought in, and carried along the top, close
to the upper surface 1, 2, would, when really going along the line, 1, S, 2,
appear to ascend the inclined plane H, S, to the centre, S, and after
passing the centre, to descend the plane S, H; and if the tunnel were
sufficiently long, the phenomena of sunrise and of sunset would be
perfectly imitated.

A very striking illustration of the convergence of the top and bottom, as
well as the sides, of a long tunnel, has been observed in that of Mont
Cenis. M. de Porville, when in the centre of the tunnel, noticed that the
entrance had apparently become so small that the daylight beyond it
seemed like a bright star. "Before us, at an apparently prodigious
distance, we beheld a small star at the entrance of the gallery. Its vivid
light contrasted strangely with the red glare of the lamps. Its brightness
increased as the horses dashed on the way. In a short time its
proportions were more clearly defined, and its volume increased. The
illusion was quickly dispelled as we got over some kilometres. This soft
white light is the extremity of the gallery." 1

We have seen that "sunrise" and "sunset” are phenomena dependent
entirely upon the fact that horizontal lines, parallel to each other, appear
to approach or converge in the distance.

The surface of the earth being horizontal, and the line of sight of the
observer and the sun's path being over and parallel with it, the rising and

1"Morning Advertiser," September 16th, 1871.
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setting of the moving sun over the immovable earth are simply
phenomena arising necessarily from the laws of perspective.
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CHAPTER 10. CAUSE OF SUN APPEARING
LARGER WHEN RISING AND SETTING THAN AT
NOONDAY

IT is well known that when a light of any kind shines through a dense
medium it appears larger, or rather gives a greater "glare," at a given
distance than when it is seen through a lighter medium. This is more
remarkable when the medium holds aqueous particles or vapour in
solution, as in a damp or foggy atmosphere. Anyone may be satisfied of
this by standing within a few yards of an ordinary street lamp, and
noticing the size of the flame; on going away to many times the distance,
the light or "glare" upon the atmosphere will appear considerably larger.
This phenomenon may be noticed, to a greater or less degree, at all
times; but when the air is moist and vapoury it is more intense. It is
evident that at sunrise, and at sunset, the sun's light must shine through
a greater length of atmospheric air than at mid-day; besides which, the
air near the earth is both more dense, and holds more watery particles in
solution, than the higher strata through which the sun shines at
noonday; and hence the light must be dilated or magnified, as well as
modified in colour. The following diagram, fig. 66, will show also that, as
the sun recedes from the meridian, over a plane surface, the light, as it
strikes the atmosphere, must give a larger disc.

Let A, B, represent the upper stratum of the atmosphere; C, D, the
surface of the earth; and 1, 2, 3, 4, 5, the sun, in his morning, forenoon,
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noon, afternoon, and evening positions. It is evident that when he is in
the position 1, the disc of light projected upon the atmosphere at 6, is
considerably larger than the disc projected from the forenoon position,
2, upon the atmosphere at 7; and the disc at 7 is larger than that formed
at 8, when the sun, at 3, is on the meridian; when at 4, the disc at 9 is
again larger; and when at 5, or in the evening, the disc at 10 is again as
large as at 6, or the morning position. It is evident that the above results
are what must of necessity occur if the sun's path, the line of atmosphere,
and the earth's surface, are parallel and horizontal lines. That such
results do constantly occur is a matter of everyday observation; and we
may logically deduce front it a striking argument against the rotundity of
the earth, and in favour of the contrary conclusion, that it is horizontal.
The atmosphere surrounding a globe would not permit of anything like
the same degree of enlargement of the sun when rising and setting, as we
daily see in nature.
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CHAPTER 11. CAUSE OF SOLAR AND LUNAR
ECLIPSES

A SOLAR eclipse is the result simply of the moon passing between the
sun and the observer on earth. But that an eclipse of the moon arises
from a shadow of the earth, is a statement in every respect, because
unproved, unsatisfactory. The earth has been proved to be without
orbital or axial motion; and, therefore, it could never come between the
sun and the moon. The earth is also proved to be a plane, always
underneath the sun and moon; and, therefore, to speak of its
intercepting the light of the sun, and thus casting its own shadow on the
moon, is to say that which is physically impossible.

Besides the above difficulties or incompatibilities, many cases are on
record of the sun and moon being eclipsed when both were above the
horizon. The sun, the earth, and the moon, not in a straight line, but the
earth below the sun and moon--out of the reach or direction of both--
and yet a lunar eclipse has occurred! Is it possible that a "shadow" of the
earth could be thrown upon the moon, when sun, earth, and moon, were
not in the same line? The difficulty has been met by assuming the
influence of refraction, as in the following quotations:--

"On some occasions the horizontal refraction amounts to 36 or 37
minutes, and generally to about 33 minutes, which is equal to the
diameter of the sun or moon; and, therefore, the whole disc of the sun or
moon will appear above the horizon, both at rising and setting, although
actually below. This is the reason that the full moon has sometimes been
seen above the horizon before the sun was set. A remarkable instance of
this kind was observed at Paris, on the 19th of July, 1750, when the moon
appeared visibly eclipsed, while the sun was distinctly to be seen above
the horizon." 1

1"Astronomy and Astronomical Instruments,” p. 105. By George G. Carey.
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"On the 20th of April, 1837, the moon appeared to rise eclipsed before
the sun had set. The same phenomenon was observed on the 20th of

S

September, 1717." 2

h "In the lunar eclipses of July 17th, 1590; November 3rd, 1648; June 16th,
1666; and May 26th, 1668; the moon rose eclipsed whilst the sun was

L still apparently above the horizon. Those horizontal eclipses were
noticed as early as the time of Pliny." 3

On the 17th of January, 1870, a similar phenomenon occurred; .and
again in July of the same year. 4

The only explanation which has been given of this phenomenon is the
refraction caused by the earth's atmosphere. This, at first sight, is a

L plausible and fairly satisfactory solution; but on carefully examining the

subject, it is found to be utterly inadequate; and those who have recourse

to it cannot be aware that the refraction of an object and that of a shadow ‘

A

are in opposite directions. An object by refraction is bent upwards; but
the shadow of any object is bent downwards, as will be seen by the
following very simple experiment. Take a plain white shallow basin, and
place it ten or twelve inches from a light in such a position that

the shadow of the edge of the basin touches the centre of the bottom.
Hold a rod vertically over and on the edge of the shadow, to denote its
true position. Now let water be gradually poured into the basin, and the
shadow will be seen to recede or shorten inwards and downwards; but
if a rod or a spoon is allowed to rest, with its upper end towards the light,
and the lower end in the bottom of the vessel, it will be seen, as the water *
is poured in, to bend upwards--thus proving that if refraction operated
at all, it would do so by elevating the moon above its true position, and
throwing the earth's shadow downwards, or directly away from the
moon's surface. Hence it is clear that a lunar eclipse by a shadow of the
earth is an utter impossibility.

The moon's entire surface, or that portion of it which is presented to the -’
earth, has also been distinctly seen during the whole time of a total lunar
eclipse. This also is entirely incompatible with the doctrine that an

2 McCulloch's Geography, p. 85.

3 "Illustrated London Almanack for 1864," the astronomical articles in which are by James Glaisher,
Esq., of the Greenwich Royal Observatory.

4 See "Daily Telegraph,"” July 16th, 1870.
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eclipse of the moon is the result of a shadow of the earth passing over its 1
surface. .’

Mr. Walker, who observed the lunar eclipse of March 19th, 1848, near
Collumpton, says:--

"The appearances were as usual till twenty minutes past nine; at that
period, and for the space of the next hour, instead of an eclipse, or the
shadow (umbra) of the earth being the cause of the total obscurity of the
moon, the whole phase of that body became very quickly and most
beautifully illuminated, and assumed the appearance of the glowing heat
of fire from the furnace, rather tinged with a deep red. . . . The whole
disc of the moon being as perfect with light as if there had been no
eclipse whatever! . . .. The moon positively gave good light from its disc
during the total eclipse." 5

A

The following case, although not exactly similar to the last, is worth
recording here, as showing that some other cause existed than the earth's
shadow to produce a lunar eclipse:--

"EXTRAORDINARY PHENOMENA ATTENDING THE ECLIPSE.--On
Saturday evening, February 27th, 1858, at Brussels, the eclipse was seen
by several English philosophers who happened to be present. It was
attended by a very remarkable appearance, which Dr. Forster said was
wholly inexplicable on any laws of natural philosophy with which he was
acquainted. The moment before contact a small dusky spot appeared on
the moon's surface, and during the whole of the eclipse, a reddish-brown

fringe, or penumbra, projected above the shadow of the earth. Another +
thing still more remarkable was the apparent irregularity of the edge of
the shadow. Three persons, one of them an astronomer, were witnesses
of these curious phenomena, which no law of refraction can in any way
explain."®

"LUNAR ECLIPSE OF FEBRUARY 6TH, 1860.--The only remarkable .,
feature in this eclipse was the visibility--it might almost be termed the
brilliancy of Aristarchus. Kepler, and other spots, were comparatively
lost, or at most, barely discernible, as soon as they became enveloped in 1

5 "Philosophical Magazine," No. 220, for August, 1848.
6 "Morning Star," of Wednesday, March 3rd, 1858.
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the shadow; but not so Aristarchus, which evidently shone either by 1

intrinsic or retained illumination." 7 .’
"The moon has sometimes shone during a total eclipse with an almost
h unaccountable distinctness. On December 22nd, 1703, the moon, when

totally immersed in the earth's shadow, was visible at Avignon by a

L ruddy light of such brilliancy that one might have imagined her body to
be transparent, and to be enlightened from behind; and on March 19th,

1848, it is stated that so bright was the moon's surface during its total

immersion,, that many persons could not be persuaded that it was

eclipsed. Mr. Forster, of Bruges, states, in an account of that eclipse, that

the light and dark places on the moon's surface could be almost as well

L made out as in an ordinary dull moonlight night.

"Sometimes, in a total lunar eclipse, the moon will appear quite obscure
In some parts of its surface, and in other parts will exhibit a high degree
of illumination. . .. To a certain extent | witnessed some of these

phenomena, during the merely partial eclipse of February 7th, 1860. . .. |
prepared, during the afternoon of February 6th, for witnessing the.
eclipse, without any distinct expectation of seeing much worthy of note. |
knew, however, that upwards of eight-tenths of the. disc would be
covered, and | was anxious to observe with what degree of distinctness
the eclipsed portion could be viewed, partly as an interesting fact, and
partly with a view of verifying or discovering the weak points of an
engraving (in which I am concerned) of a lunar eclipse. After seeing the
increasing darkness of the penumbra softly merging into the true

shadow, at the commencement of the eclipse (about 1 o'clock a.m., *
Greenwich time), | proceeded with pencil and paper, dimly lighted by a
distant lamp, to note by name the different lunar mountains and plains
(the so-called seas), over which the shadow passed. . . . During the first
hour and ten minutes | had seen nothing unexpected. . . . | had
repeatedly written down my observations of the remarkable clearness
with which the moon's eclipsed outline could be seen, both with the -,
naked eye and with the telescope. At 1 hour 58 minutes, however, |
suddenly noted the ruddy colour of a portion of the moon. | may as well
give my notes in the original words, as copied next day in a more 1
connected form:

A

7Norman Pogson, Esq., Director of the Hartwell Observatory, in "Monthly Notices of the Royal
Astronomical Society," March 9th, 1860.
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"1 hour 58 minutes, Greenwich time.--1 am suddenly struck by the fact 1
that the whole of the western seas of the moon are showing through the .’
shadow with singular sharpness, and that the whole region where they
h lie has assumed a decidedly reddish tinge, attaining its greatest
brightness at a sort of temporary polar region, having 'Endymion’ about
the position of its imaginary pole. | particularly notice that the 'Lake of
L Sleep' has disappeared in this brightness, instead of standing out in a
darker shade. And I notice that this so-called polar region is not parallel
with the rim of the shadow, but rather west of it.

"2 hours 15 minutes.--Some clouds, though very thin and transparent,
now intervene.

L "'2 hours 20 minutes.--The sky is now clear. How extra-ordinary is the
appearance of the moon! Reddish is not the word to express it; it is red--
red hot! I endeavour to think of various red objects with which to
compare it, and nothing seems so like as a red-hot penny--a red-hot
penny, with a little white-hot piece at its lower edge, standing out against
a dark blue background; only it is evidently not a mere disc, but
beautifully rounded by shading. Such is its appearance with the naked
eye; with the telescope, its surface varies more in tint than with the
naked eye, and is not of quite so bright a red as when thus viewed. The
redness continues to be most perceptible at a distance from the shadow's
southern edge, and to be greatest about the region of ‘'Endymion.' The
‘Hercynian Mountains' (north of 'Grimaldus') are, however, of rather a

A

bright red, and ‘Grimaldus’ shows well. ‘Mare Crisium' and the western
seas, are wonderfully distinct. Not a trace to be seen of 'Aristarchus' or +
'Plato.’

"'2 hours 27 minutes.--1t is now nearly the middle of the eclipse. The red
colour is very brilliant to the naked eye. . . . After this, | noticed a
progressive change of tint in the moon.

"2 hours 50 minutes.--The moon does not seem to the naked eye of so -’
bright a red as before; and again | am reminded by its tint, of red-hot
copper, which has begun to cool. The whole of ‘Grimaldi' is now
uncovered. Through the telescope | notice a decided grey shade, at the 1
lower part of the eclipsed portion, and the various small craters give it a
stippled effect, like the old aqua-tint engravings. The upper part is
reddish; but two graceful blueish curves, like horns, mark the form of the
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'Hercynian Mountains,' and the bright region on the other limb of the 1
moon. These are visible also to the naked eye. .’
"At 3 hours 5 minutes the redness had almost disappeared; a very few

h minutes afterwards no trace of it remained; and ere long clouds came on.

| watched the moon, however, occasionally gaining a glimpse of its disc,

L till a quarter to 4 o'clock, when, for the last time on that occasion, | saw it
faintly appearing through the clouds, nearly a full moon again; and then

| took leave of it, feeling amply repaid for my vigil by the beautiful

spectacle which | had seen.™8

At the time of totality (the lunar eclipse of June 1st, 1863), the moon

presented a soft, woolly appearance, apparently more globular in form

L than when fully illuminated. Traces of the larger and brighter mountains
were visible at the time of totality, and particularly the bright rays

proceeding from 'Tycho," ‘Kepler," and 'Aristarchus." . . . . At first, when

the obscured part was of small dimensions, it was of an iron grey tint,

but as it approached totality, the reddish light became so apparent that it

was remarked that the moon 'seemed to be on fire;' and when the totality

had commenced, it certainly looked like a fire smouldering in its ashes,

and almost going out.” °

A

In ordinary cases the disc appears, during a total eclipse, of a reddish
hue, the colour being, indeed, of the most various degrees of intensity,
passing, even when the moon is far removed from the earth into a fiery
glowing red. Whilst | was lying at anchor (29th of March, 1801), off the
Island of Baru, not far from Cartagena de Indias, and observing a total *
lunar eclipse, | was exceedingly struck by seeing how much brighter the
reddened disc of the moon appears in the sky of the tropics than in my
northern native land." 10

"The fiery, coal-glowing colour of the darkened (eclipsed) moon. ... The
change is from black to red, and blueish." 1

8 The Hon. Mrs. Ward, Trimleston House, near Dublin, in "Recreative Science," p. 281. 1
9 "lllustrated London Almanack for 1864," by Mr. Glaisher, of Royal Observatory, Greenwich. A
beautiful tinted engraving is given, representing the moon, with all the light and dark places, the so-
called mountains, seas, &c., plainly visible, during the totality of the eclipse.

10 "pPhysical Description of the Heavens," p. 356. By Humboldt.

1 Plutarch ("De Facia in Orbe Luna"), T. iv., pp. 780-783.
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"Great was the confusion created in the camp of Vitellius by the eclipse 1
which took place that night; yet it was not so much the eclipse itself-- .’
although to minds already disturbed this might appear ominous of
misfortune--as it was the circumstance of the moon's varying colours--
blood-red, black, and other mournful hues--which filled their souls with
uneasy apprehensions." 12

The several cases above advanced are logically destructive of the notion
that an eclipse of the moon arises from a shadow of the earth. As before
stated, the earth is proved to be a plane, without motion, and always
several hundred miles below the sun and moon, and cannot, by any
known possibility come between them. It cannot therefore intercept the
light of the sun, and throw its own shadow upon the moon. If such a
thing were a natural possibility, how could the moon continue to shine
during the whole or any considerable part of the period of its passage
through the dark shadow of the earth? Refraction, or what has been ‘

A

called "Earth light," will not aid in the explanation; because the light of
the moon is at such times "like the glowing heat of firer tinged with deep
red.” "Reddish is not the word to express it, it was red--red hot." "The
reddish light made it, seem to be on fire." "It looked like a fire
smouldering in its ashes." "Its tint was that of red-hot copper.” The sun
light is of an entirely different colour to that of the eclipsed moon; and it
Is contrary to known optical principles to say that light when refracted or
reflected, or both simultaneously, is thereby changed in colour. If a light
of a given colour is seen through a great depth of a comparatively dense
medium, as the sun is often seen in winter through the fog and vapour of +
the atmosphere, it appears of a different colour, and generally of such as

that which the moon so often gives during a total eclipse; but a shadow
cannot produce any such effect, as it is, in fact, not an entity at all, but
simply the absence of light.

From the facts and phenomena already advanced, we cannot draw any
other conclusion than that the moon is obscured by some kind of semi- -,
transparent body passing before it; and through which the luminous

surface is visible: the luminosity changed in colour by the density of the
intervening object. This conclusion is forced upon, us by the evidence; 1
but it involves the admission that the moon shines with light of its own--

12 Dion Cassius (Ixv., 11; T., iv.; p. 185. Sturz.)
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that it is not a reflector of the sun's light, but absolutely self-luminous.
Although this admission is logically compulsory, it will be useful and
strictly Zetetic to collect all the evidence possible which bears upon it.

1st. A reflector is a plane or concave surface, which gives off or returns
what it receives:--

If a piece of red hot metal or any other heated object is placed before a
plane or concave surface, heat is reflected.

If snow or ice, or any artificial freezing mixture is similarly
placed, cold will be reflected.

If light of any given colour is placed in the same way, the same colour of
light will be reflected.

If a given sound is produced, the same tone or pitch will be reflected.

A reflector will not throw off cold when heat is placed before it; nor heat
when cold is presented. If a red light is received, red light will be
returned, not blue or yellow. If the note C is sounded upon any musical
instrument, a reflector will not return the note D or G, but precisely

the same note, altered only in degree or intensity.

If the moon is a reflector of the sun's light, she could not radiate or throw
down upon the earth any other light than such as she first receives from
the sun. No difference could exist in the quality or character of the light;
and it could not possibly differ in any other respect than that of intensity
or quantity. It has been asserted in opposition to the above, that the
moon might absorb some of the rays of light from the sun and reflect
only the remaining rays. To this it is replied that absorption means
speedy saturation: a piece of blotting paper, or a lump of hard sugar, or a
sponge when brought into contact with any fluid or gaseous substance,
would only absorb for a short time; it would quickly become saturated,
filled to repletion, and from that moment would cease to absorb, and
ever afterwards could only reflect or throw back whatever was projected
upon it. So the moon, if an object without light of her own, might at the
beginning of her existence absorb the sun's ray's, and, fixing some, might
return the others; but as already shown, she could only absorb to
saturation, which would occur in a very short time; and from this point

A
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of saturation to the present moment she could not have been other than
a reflector--a reflector, too, of all which she receives.

We have then, in order to know whether the moon is a reflector, merely
to ascertain whether the light which we receive from her is, or is not the
same, in .character as that received from the sun.

1st. The sun's light is generally, and in an ordinary state of the
atmosphere, of an oppressive, fierce, semi-golden, pyro-phosphorescent
character; while that of the moon is pale, silvery and gentle; and when
shining most brightly is mild and non-pyrotic.

2nd. The sun's light is warm, drying, and preservative, or antiseptic;
animal and vegetable substances exposed to it soon dry, coagulate,
shrink, and lose their tendency to decompose and become putrid. Hence
grapes and other fruits by long exposure to sunlight become solid, and
partially candied and preserved; as instanced in raisins, prunes, dates,
and ordinary grocers' currants. Hence, too, fish and flesh by similar
exposure lose their gaseous and other volatile constituents and by
coagulation of their albuminous and other compounds become firm and
dry, and less liable to decay; in this way various kinds of fish and flesh
well known to travellers are preserved for use.

The light of the moon is damp, cold, and powerfully septic; and animal
and nitrogenous vegetable substances. exposed to it soon show
symptoms of putrefaction. Even living creatures by long exposure to the
moon's rays, become morbidly affected. It is a common thing on board
vessels going through tropical regions, for written or printed notices to
be issued, prohibiting persons from sleeping on deck exposed to full
moonlight, experience having proved that such exposure is often
followed by injurious consequences.

"It is said that the moon has a pernicious effect upon those who, in the
East, sleep in its beams; and that fish having been exposed to them for
only one night, becomes most injurious to those who eat it." 13

13 "Wanderings in the East," p. 367. (Edit. 1854). By Rev. J. Gadsby.
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"At Peckham Rye, a boy named Lowry has entirely lost his sight by 1
sleeping in a field in the bright moonlight."14 .’

"If we place in an exposed position two pieces of meat, and one of them
h be subjected to the moon's rays, while the other is protected from them
by a screen or a cover, the former will be tainted with putrefaction much
L sooner than the other."15

Professor Tyndall describing his journey to the summit of the Alpine
Mountain, Weisshorn, August 21st, 1861, says:--

"I lay with my face towards the moon (which was nearly full), and gazed
until my face and eyes became so chilled that | was fain to protect them
L with a handkerchief."16

3rd. It is a well known fact, that if the sun is allowed to shine strongly
upon a common coal, coke, wood, or charcoal fire, the combustion is
greatly diminished; and often the fire is extinguished. It is not an
uncommon thing for cooks, housewives, and others to draw down the
blinds in summer time to prevent their fires being put out by the

R

continued stream of sun-light pouring through the windows. Many

philosophers have recently attempted to deny and ridicule this fact, but 4
they are met, not only by the common sense and every-day experience of

very practical people, but by the results of specially instituted ‘

experiments.

It is not so well known perhaps, but it is an equally decided fact, that
when the light of the moon is allowed to play upon a common +
carbonaceous fire, the action is increased, the fire burns more vividly,
and the fuel is more rapidly consumed.

4th. In sun-light a thermometer stands higher than a similar
thermometer placed in the shade. In the full moon-light, a thermometer
stands lower than a similar instrument in the shade.

5th. In winter when ice and snow are on the ground, it is patent to every
boy seeking amusement by skating or snow-balling, that in the sun light
both ice and snow are softer and sooner thaw than that behind a wall, or 1

14 Newspaper Paragraph.
15" ectures on Astronomy," p. 67. By M. Arago.
16 "Illustrated London News," of September, 7th, 1861.
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in the shade. It is equally well known that when, in frosty weather, the

night is far advanced, and the full moon has been shining for some

hours, the snow and ice exposed to the moon-light are hard and crisp,

h while in the shade, or behind any object which intercepts the moon's rays
it is warmer, and the ice and snow are softer and less compact. Snow will

melt sooner in sun-light than in the shade; but sooner in the shade than

L when exposed to the light of the moon.

S

6th. The light of the sun reflected from the surface of a pool of water, or

from the surface of ice, may be collected in a large lens, and thrown to a

point or focus, when the heat will be found to be considerable; but

neither from the light of the moon reflected in a similar way, nor direct
L from the moon itself, can a heat-giving focus be obtained.

A

7th. The sun's light, when concentrated by a number of plane or concave
mirrors throwing the light to the same point; or by a large burning lens,
produces a black or non-luminous focus, in which the heat is so intense ‘

that metallic and alkaline substances are quickly fused; earthy and
mineral compounds almost immediately vitrified; and all animal and
vegetable structures in a few seconds decomposed, burned up and
destroyed.

The moon's light concentrated in the above manner produces a focus so
brilliant and luminous that it is difficult to look upon it; yet there is no

Increase of temperature. In the focus of sun-light there is great heat but
no light. In that of the moon's light there is great light but no heat. That
the light of the moon is without heat, is fully verified by the following +
guotations:---

"If the most delicate thermometer be exposed to the full light of the
moon, shining with its greatest lustre, the mercury is not elevated a
hair's breadth; neither would it be if exposed to the focus of her rays
concentrated by the most powerful lenses. This has been proved by
actual experiment."17 -’

"This question has been submitted to the test of direct experiment. . . .
The bulb of a thermometer sufficiently sensitive to render apparent a 1
change of temperature amounting to the thousandth part of a degree,

was placed in the focus of a concave reflector of vast dimensions, which,

17 "All the Year Round," by Dickens.
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being directed to the moon, the lunar rays were collected with great 1
power upon it. Not the slightest change, however, was produced in the .’
thermometric column; proving that a concentration of rays sufficient to
h fuse gold if they proceeded from the sun, does not produce a change of

temperature so great as the thousandth part of a degree when they
proceed from the moon."18

"The most delicate experiments have failed in detecting in the light of the

moon either calorific or chemical properties. Though concentrated in the

focus of the largest mirrors, it produces no sensible heating effect. To

make this experiment, recourse has been had to a bent tube, the

extremities of which terminate in two hollow globes filled with air, the
one trans-parent, the other blackened, the middle space being occupied

L by a coloured fluid. In this instrument, when caloric is absorbed by it, the

black ball takes up more than the other, and the air it encloses increasing 1

in elasticity, the liquid is driven out. This instrument is so delicate that it ‘

indicates even the millionth part of a degree; and yet, in the experiment
alluded to, it gave no result."19

"The light of the moon, though concentrated by the most powerful
burning-glass, is incapable of raising the temperature of the most
delicate thermometer. M. De la Hire collected the rays of the full moon
when on the meridian, by means of a burning-glass 35 inches in
diameter, and made them fall on the bulb of a delicate air-

thermometer. No effect was produced though the lunar rays by this glass
were concentrated 300 times. Professor Forbes concentrated the moon's

light by a lens 30 inches in diameter, its focal distance being about 41 +
inches, and having a power of concentration exceeding 6000 times. The
image of the moon, which was only 18 hours past full, and less than two
hours from the meridian, was brilliantly thrown by this lens on the
extremity of a commodious thermopile. Although the observations were
made in the most unexceptional manner, and (supposing that half the
rays were reflected, dispersed and absorbed), though the light of the -,
moon was concentrated 3000 times, not the slightest thermo effect was
produced."20

18 *"Museum of Science,” p. 115. By Dr. Lardner.
19*] ectures on Astronomy," p. 66. By M. Arago.
20 "Lectures on Chemistry," p. 334. By Dr. Noad.
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In the "Lancet" (Medical Journal), for March 14th, 1856, particulars are 1
given of several experiments which proved that the moon's rays when .’
concentrated, actually reduced the temperature upon a thermometer
h more than eight degrees.

It is the common experience of the world that the light of the sun heats
L and invigorates all things, and that moon light is cold and depressive.

Among the Hindoos, the sun is called "Nidaghakara," which means in
Sanscrit "Creator of Heat;" and the moon is called "Sitala Hima," "The
Cold,"” and "Himéan’su," "Cold-darting," or "Cold-radiating."

Poets, who but utter in measured words the universal knowledge of
mankind, always speak of the "Pale cold moon," and the expression is
L not only poetically beautiful, but also true philosophically.

A

"The cold chaste moon, the queen of Heaven's bright Isles;
Who makes all beautiful on which she smiles: ‘

That wandering shrine of soft yet icy flame
Which ever is transformed, yet still the same;
And warms not but illumes."

The facts now placed in contrast make it impossible to conclude
otherwise than that the moon does not shine by reflection, but by a light

peculiar to herself--that she is in short self-luminous. This conclusion is ‘
confirmed by the following consideration. The moon is said by the
Newtonian philosophers to be a sphere. If so, its surface could not
possibly reflect; a reflector must be concave or plane, so that the rays of

light may have an "angle of incidence." If the surface is convex, every ray +
of light falls upon it in a line direct with radius, or perpendicular to the
surface. Hence there cannot be an angle of incidence and therefore none
of reflection. If the moon's surface were a mass of highly polished silver,
it could not reflect from more than a mere point. Let a silvered glass ball
of considerable size be held before a lamp or fire of any magnitude, and
it will be seen that instead of the whole surface reflecting light there will -’
only be a very small portion illuminated. But during full moon the whole
disc shines intensely, an effect which from a spherical surface is
impossible. If the surface of the moon were opaque and earthy instead of 1
polished like a mirror, it might be seen simply illuminated like a dead
wall, or the face of a distant sandstone rock, or chalky cliff, but it could
not shine intensely from every part, radiating brilliant light and brightly
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illuminating the objects around it, as the moon does so beautifully when 1
full and in a clear firmament. If the earth were admitted to be globular, .’
and to move, and to be capable of throwing a shadow by intercepting the
h sun's light, it would be impossible for a lunar eclipse to occur thereby,
unless, at the same time, the moon is proved to be non-luminous, and to
shine only by reflection. But this is not proved; it is only assumed as an
L essential part of a theory. The contrary is capable of proof. That the
moon is self-luminous, or shines with her own light, independently. The
very name and the nature of a reflector demand certain well-defined
conditions. The moon does not manifest these necessary conditions, and
therefore it must be concluded, of necessity, that she is not a reflector,
but a self-luminous body. That she shines with her own light
L independently of the sun, thus admits of direct demonstration.

As the moon is self-luminous, her surface could not be darkened or
"eclipsed" by a shadow of the earth--supposing such a shadow could be ‘

A

thrown upon it. In such a case, the luminosity instead of being
diminished, would increase, and would be greater in proportion to the
greater density or darkness of the shadow. As the light in a bull's-eye
lantern looks brightest in the darkest places, so would the self-shining
surface of the moon be most intense in the umbra or deepest part of the
earth's shadow.

The moon shining brightly during the whole time of eclipse, and with a
light of different hue to that of the sun; and the light of the moon having,
as previously shown, a different character to that of the sun; the earth

not a globe, and not in motion round the sun, but sun and moon always *
over the earth's plane surface, render the proposition unavoidable as it is
clearly undeniable that a lunar eclipse does not and could not in the
nature of things arise from a shadow of the earth, but must of sheer
logical necessity be referred to some other cause.

We have seen that, during a lunar eclipse, the moon's self-luminous

surface is covered by a semi-transparent something; that this I’
"something" is a definite mass, because it has a distinct and circular
outline, as seen during its first and last contact with the moon. As a solar 1
eclipse occurs from the moon passing before the sun, so, from the

evidence above collected, it is evident that a lunar eclipse arises from a
similar cause--a body semi-transparent and well-defined passing before

|
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the moon; or between the moon's surface and the observer on the surface
of the earth.

That many such bodies exist in the firmament is almost a matter of
certainty; and that one such as that which eclipses the moon exists at no
great distance above the earth's surface, is a matter admitted by many of
the leading astronomers of the day. In the report of the council of the
Royal Astronomical Society, for June 1850, it is said:--

"We may well doubt whether that body which we call the moon is
the only satellite of the earth."

In the report of the Academy of Sciences for October 12th, 1846, and
again for August, 1847, the director of one of the French observatories
gives a number of observations and calculations which have led him to
conclude that,--

"There is at least one non-luminous body of considerable magnitude
which is attached as a satellite to this earth."

Sir John Herschel admits that:--
"Invisible moons exist in the firmament."2!

Sir John Lubbock is of the same opinion, and gives rules and formule for
calculating their distances, periods, &c.22

At the meeting of the British Association for the Advancement of
Science, in 1850, the president stated that,---

"The opinion was gaining ground, that many of the fixed stars were
accompanied by companions emitting no light."

"The 'changeable stars' which disappear for a time, or are eclipsed, have
been supposed to have very large opaque bodies revolving about or near
to them, so as to obscure them when they come in conjunction with
us.'23

"Bessel, the greatest astronomer of our time, in a letter to myself, in July
1844, said, 'l do indeed continue in the belief that Procyon and Sirius are

21"Herschel's Astronomy,” pp. 521 and 616.
22 "Philosophical Magazine" for 1848, p. 80.
23 "Encyclopadia Londinensis." Art., "Fixed Stars."
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both true double stars, each consisting of one visible, and one 1
invisible star.". . A laborious inquiry just completed by Peters at .’
Konigsberg; and a similar one by Schubert, the calculator employed on
h the North American Nautical Almanack, support Bessel."24

"The belief in the existence of non-luminous stars was prevalent in

L Grecian antiquity, and especially in the early times of Christianity. It was
assumed that 'among the fiery stars which are nourished by vapours,

there move other earthy bodies, which remain invisible to

us!" Origenes."25

"Stars that are invisible and consequently have no name move in space
together with those that are visible." Diogenes of Appollonica.26

L Lambert in his cosmological letters admits the existence of "dark
cosmical bodies of great size."?7

A

We have now seen that the existence of dark bodies revolving about the
luminous objects in the firmament has been admitted by practical

observers from the earliest ages; and that in our own day such a mass of
evidence has accumulated on the subject, that astronomers are
compelled to admit that not only dark bodies which occasionally obscure
the luminous stars when in conjunction, but that cosmical bodies of large

size exist, and that "one at least is attached as a satellite to this earth.” It ‘
Is this dark or "non-luminous satellite," which when in conjunction, or in
a line with the moon and an observer on earth, IS THE IMMEDIATE
CAUSE OF A LUNAR ECLIPSE. *

Those who are unacquainted with the methods of calculating eclipses
and other phenomena, are prone to look upon the correctness of such
calculations as powerful arguments in favour of the doctrine of the
earth's rotundity and the Newtonian philosophy, generally. One of the
most pitiful manifestations of ignorance of the true nature of theoretical
astronomy is the ardent inquiry so often made, "How is it possible for .,
that system to be false, which enables its professors to calculate to a
second of time both solar and lunar eclipses for hundreds of years to
come?" The supposition that such calculations are an essential part of 1

24 "Physical Description of the Heavens." By Humboldt, p. 183, 1867.
25 |bid., p. 184.

26 "Comos," p. 122. By Humboldt.

27 |bid. Notes, p. 71.
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the Newtonian or any other theory is entirely gratuitous, and exceedingly

fallacious and misleading. Whatever theory is adopted, or if all theories

are discarded, the same calculations can be made. The tables of the

L moon's relative positions for any fraction of time are purely practical--
the result of long-continued observations, and may or may not be

connected with hypothesis. The necessary data being tabulated, may be

L mixed up with any, even the most opposite doctrines, or kept distinct

from every theory or system, just as the operator may determine.

S

"The considered defects of the system of Ptolemy (who lived in the
second century of the Christian era), did not prevent him from
calculating all the eclipses that were to happen for 600 years to come."?28

L "The most ancient observations of which we are in possession, that are
sufficiently accurate to be employed in astronomical calculations, are
those made at Babylon about 719 years before the Christian era, of three
eclipses of the moon. Ptolemy, who has transmitted them to us,
employed them for determining the period of the moon's mean motion;
and therefore had probably none more ancient on which he could
depend. The Chaldeans, however, must have made a long series of
observations before they could discover their 'Saros,’ or lunar period of
6585'5 days, or about 18 years; at which time, as they had learnt, the
place of the moon, her node and apogee return nearly to the same
situation with respect to the earth and the sun, and, of course, a series of
nearly similar eclipses occur."29

A

"Thales (B.C. 600) predicted the eclipse which terminated the war *
between the Medes and the Lydians. Anaxagoras (B.C. 530) predicted an
eclipse which happened in the fifth year of the Peloponnesian War."30

"Hipparchus (140 B.C.) constructed tables of the motions of the sun and
moon; collected accounts of such eclipses as had been made by the

Egyptians and Chaldeans, and calculated all that were to happen for 600
years to come."3! -’

28 Smith's "Rise and Progress of Astronomy.

29" ectures on Natural Philosophy,” p. 370. By Professor Partington.
30 Professor Barlow, in "Encyclopaedia Metropolitana,” p. 486.
s1"Encyclopadia Londinensis," vol. if., p. 402.
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"The precision of astronomy arises, not from theories, but from 1
prolonged observations, and the regularity of the motions, or the .’
ascertained uniformity of their irregularities."32

h "No particular theory is required to calculate eclipses; and the
calculations may be made with equal accuracy independent of every
L theory."33

"It is not difficult to form some general notion of the process of
calculating eclipses. It may be readily conceived that by long-continued
observations on the sun and moon, the laws of their revolution may be so
well understood that the exact places which they will occupy in the
heavens at any future times may be foreseen, and laid down in tables of
L the sun and moon's motions; that we may thus ascertain by inspecting
the tables the instant when these bodies will be together in the heavens,
or be in conjunction."s34

A

The simplest method of ascertaining any future eclipse is to take the ‘
tables which have been formed during hundreds of years of careful

observation; or each observer may form his own tables by collecting a
number of old almanacks one for each of the last forty years: separate the
times of the eclipses in each year, and arrange them in a tabular form.

On looking over the various items he will soon discover parallel cases, or
"cycles" of eclipses; that is, taking the eclipses in the first year of his
table, and examining those of each succeeding year, he will notice
peculiarities in each year's phenomena; but on arriving to the items of
the nineteenth and twentieth years, he will perceive that some of the *
eclipses in the earlier part of the table will have been now repeated--that
is to say, the times and characters will be alike. If the time which has
elapsed between these two parallel or similar eclipses be carefully noted,
and called a "cycle," it will then be a very simple and easy matter to
predict any future similar eclipse, because, at the end of the "cycle,” such
similar eclipse will be certain to occur; or, at least, because such

repetitions of similar phenomena have occurred in every cycle of ',
between eighteen and nineteen years during the last several thousand
years, it may be reasonably expected that if the natural world continues 1

32"Million of Facts.” By Sir Richard Phillips. Page 358.
33 Somerville's "Physical Sciences," p. 46.
34 "Mechanism of the Heavens," p. 191. By Professor Olmstead, U.S. Observatory.
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to have the same general structure and character, such repetitions may
be predicted for all future time. The whole process is neither more nor
less--except a little more complicated--than that because an express train
had been observed for many years to pass a given point at a given
second--say of every eighteenth day, so at a similar moment of every
cycle or eighteenth day, for a hundred or more years to. come, the same
might be predicted and expected. To tell the actual day and second, it is
only necessary to ascertain on what day of the week the eighteenth or
"cycle day" falls.

Tables of the places of the sun and moon, of eclipses, and of kindred
phenomena, have existed for thousands of years, and were formed
independently of each other, by the Chaldean, Babylonian, Egyptian,
Hindoo, Chinese, and other ancient astronomers. Modern science has
had nothing to do with these; farther than rendering them a little more
exact, by averaging and reducing the fractional errors which a longer
period of observation has detected.

As an instance of the complicated process into which modern theorists
have allowed themselves to "drift," the following formula is here
introduced:--

"RULES TO FIND ALL PARTICULARS OF A LUNAR ECLIPSE.
"1st.--Find the moon's true hourly motion at the full moon by means.

"TO FIND THE TIME, MAGNITUDE, AND DURATION OF A LUNAR
ECLIPSE.

"Let A, B, R, (in the following diagram) be a section of the earth's shadow
at the distance of the moon; S, n, the path described by its centre, S, on
the ecliptic; M, n, the relative orbit of the moon; M, n, S, n, being
considered straight lines.

A
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Draw S, o, perpendicular to S, n, and S, m, to M, n; then o, and m, are in
the places, with respect to S, of the moon in opposition, and at the
middle of the eclipse.

"Leta =S, B = h + it - 0, the radius of the section of the shadow.
A =S, 0, the moon's latitude in opposition.

f = the relative horary motion in longitude of the moon in the relative
orbit, M, n.

h = the moon's horary motion in the relative orbit.
g = the moon's horary motion in latitude.

u = the moon's semi-diameter;

"Let M, and N, be the place of the moon's centre at the time of the first
and last contact; therefore

SM =SN =a + L.

"Now S m = A cos n;

S Mym= ) (6 + )t — A% cos® n=N, m,

and m, o = A sin n.

A
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"If, therefore, t, and t”, be the times from opposition of the first and last 1
contact, .’
M m-0 i
h E=L&£={me+ﬁﬂj—lﬂ cos? -\ gin ﬂ}ﬂf:;ﬂ-.
"“E‘E‘;D ~= { W (@ + ) =A% cos® n+ A gin n}m;ﬂ'
L S, the duration=2 ./ (+ p)®— A? cos? n, b

"The time from opposition, of the middle of the eclipse

O m Asin®n

—_ =

kg
"The magnitude of the eclipse, or the part of the moon immersed,
L =Su-Sv. 1
=Su-Sm+m,v.
=a-Acosn+ L. ‘

"The moon's diameter is generally divided into twelve equal parts, called
digits;

therefore the digits eclipsed =12 ::a-A, n+p:2p

=§. {a— A cog n, +p)

"COR. 1.--If A cos n, be greater than a + y, tand t” are impossible, and no
eclipse can take place, as is also evident from the figure. *

"COR. 2.--In exactly the same manner it may be proved, if tand t” be the
times from opposition, of the centres of the shadow and moon being at
any given distance c,

t=(,/ c? = A? cos? i — A sin n), ail;n:

t'={ \/ ¢ — A% cos® n + A sin n), Bi;n. I’
"COR. 3.--If c = h + p + 0 + u = the radius of the penumbra, + the radius 1
of the moon, the times of the moon entering and emerging from the

penumbra are obtained.

|
|
|
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"The horary motion of the moon is about 322", and that of the sun
212" ; therefore the relative horary motion of the moon is 307 ; and as the
greatest diameter of the section at the distance of the moon is 1° 31" 44",
a lunar eclipse may last more than three hours." 35

S

The formula above quoted are entirely superfluous, because they add
nothing to our knowledge of the causes of eclipses, and would not enable
us to predict anything which has not hundreds of times already occurred.
Hence all the labour of calculation is truly effort thrown away, and may
be altogether dispensed with by adopting the simple process referred to
at page 153, and calling that which eclipses the moon the "lunar
eclipsor,"” or the moon's satellite, instead of the "earth's shadow," just as
the moon is the sun's eclipsor.

A

35 "Elements of Astronomy," p. 309, by W. Maddy, M.A., Fellow of St. John's College, Cambridge.
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CHAPTER 12. THE CAUSE OF TIDES

IT has been shown that the doctrine of the earth's rotundity is simply a
plausible theory, having no practical foundation; all ideas, therefore, of
"centre of attraction of gravitation," "mutual mass attraction of earth and
moon," &c. &c., as taught in the Newtonian hypothesis must be given up,
and the cause of tides in the ocean sought in some other direction. Before
commencing such an inquiry, however, it will be useful to point out a few
of the difficulties which render the theory contradictory, and therefore
false and worthless.

1st. The intensity of attraction of bodies on each other is affirmed to be
proportional to bulk.

2nd. The earth is affirmed to be much larger than the moon ("The mass
of the moon according to Lindenau is 1/87 of the mass of the earth" 1),
and therefore to have much the greatest attractive power. How then is it
possible for the moon with only one eighty-seventh part of the attractive
power of the earth, to lift up the waters of the ocean and draw them
towards herself? In other words, how can the lesser power overcome the
greater?

3rd. It is affirmed that the intensity of attraction increases with
proximity, and vice versa.

How, then, when the waters are drawn up by the moon from their bed,
and away from the earth's attraction,--which at that greater distance
from the centre is considerably diminished, while that of the moon is
proportionately increased--is it possible that all the waters acted on
should be prevented leaving the earth and flying away to the moon?

If the moon has power of attraction sufficient to lift the waters of the
earth at all, even a single inch from their deepest receptacles, where the
earth's attraction is much the greater, there is nothing in the theory of
attraction of gravitation to prevent her taking to herself all the waters
which come within her influence. Let the smaller body once overcome
the power of the larger, and the power of the smaller becomes greater

1"Physical Description of the Heavens," p. 352. By Humboldt.
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than when it first operated, because the matter acted on is nearer to it.
Proximity is greater, and therefore power is greater.

4th. The maximum power of the moon is affirmed to operate when on
the meridian of any place.

How then can the waters of the ocean immediately underneath the moon
flow towards the shores, and so cause a flood tide? Water flows, it is said,
through the law of gravity, or attraction of the earth's centre; is it
possible then for the moon, having once overcome the power of the
earth, to ] et go her hold upon the waters, through the influence of a
power which she has conquered, and which therefore, is less than her
own? Again, if the moon really draws the waters of the ocean towards
herself, can she take them to her own meridian, and there increase their
altitude without depressing or lowering the level of the waters in the
places beyond the reach of her influence? Let the following experiments
be tried, and then the answer given:--

1st. Spread out on a table a sheet of paper of any size, to represent a body
of water; place an object or mark at each edge of the paper, to represent
the shores. Now draw the paper gently upwards in the centre, and notice
the effect upon the objects or marks, and the edge of the paper.

2nd. Take a basin of water, and carefully note the level round the edge.
Now place the bottom of a small lift-pump upon the surface of the water
in the centre of the basin. On making the first stroke of the pump, the
water will be slightly elevated in the centre, but it will recede or fall in at
the sides.

In both the above experiments it will be seen that the water will be
drawn away from the sides representing the shores when it is elevated in
the centre. Hence the supposed attraction of the moon upon the waters
of the earth could not possibly cause a flood-tide on the shores which are
nearest her meridian action, but the very contrary; the waters would
recede from the land to supply the pyramid of water formed immediately
underneath the moon, and of necessity produce an ebb tide instead of
the flood, which the Newtonian theory affirms to be the result.

The above and other difficulties which exist in connection with the
explanation of the tides afforded by the Newtonian system, have led
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many, including Sir Isaac Newton himself, to admit that such
explanation is the least satisfactory portion of the "theory of gravitation."

From this point we may proceed to enquire: "What is the real cause of
the tides? The process must be purely Zetetic--first to define the leading
term, or terms employed; secondly, to collect all the facts we can which
bear upon the subject; and thirdly, to arrange the evidence, and see what
conclusion necessarily appears.

The tide is either the rising and falling of the water in relation to the
land; or the rising and falling of the land in relation to the water; but as it
IS not at this stage decided which is the case, the following must be the
definition of the word tide:

DEFINITION.--Tide is the relative change of level between land and
water.

FACT 1.--There is a constant but variable pressure of the atmosphere
upon the surface of the earth and all the waters of the seas and lakes
which lie upon and within it, and upon all the oceans which surround it.

PROOF.--The workings of an air-pump, and the readings of the
barometer wherever experiments have been made. During storms at sea
it has been found that the commotion is almost confined to the surface,
and seldom extends to a hundred feet below: at which depth the water is
always calm, except in the path of currents and local submarine
peculiarities.

The following quotations, gathered from casual reading, fully
corroborate the above statements:

"It is amazing how superficial is the most terrible tempest; divers assure
us that in the greatest storms calm water is found at the depth of 90
feet.?

"This motion of the surface of the sea is not perceptible to a great depth.
In the strongest gale it is supposed not to extend beyond 72 feet below
the surface; and at the depth of 90 feet, the sea is perfectly still."3

2"Chambers' Journal," No. 100, p. 379.
3"Penny Cyclopcedia," Art. "Sea."

A
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"The people are under a great mistake who believe that the substance of 1

the water moves to any considerable depth in a storm at sea. It is only .’

the form or shadow which hurries along like a spirit, or like a thought

h over the countenance of the 'great deep,' at the rate of some forty miles
an hour. Even when the 'Flying Dutchman' is abroad, the great mass of

water continues undisturbed and nearly motionless a few feet below the

L surface."#

"The unabraded appearance of the shells brought up from great depths,
and the almost total absence of the mixture of any detritus from the sea,
or foreign matter, suggest most forcibly the idea of perfect repose at the
bottom of the deep sea.">

L "The sea may roll and shriek for woe,
And kiss the clouds with spray;
Yet all is calm and bright below,
Down where the fishes play.” ‘

A

FACT 2. Water is (except to a very small degree), incompressible.

PROOF. Globes of metal--of gold and silver, of lead and of iron, the last a
large bomb-shell, have been filled with water, and subjected to the force
of powerful hydraulic machinery, and in every instance it was found
Impossible to make them receive any appreciable addition. In some
Instances, when the hydraulic pressure became very great, the water,
instead of exhibiting any signs of compression, was observed to ooze
through the pores of the metal, and to appear on the outer surface like a

fine dew or perspiration. *

FACT 3. The atmospheric air is very elastic and greatly compressible.

PROOF. The condensation of air in the chamber of an air-gun; and
numerous experiments with an air-pump, condensing syringe, and
similar apparatus.

FACT 4. If a raft, a buoy, a ship, or any other structure which floats on
the open sea, is carefully observed, it will be seen to have a gentle and
regular fluctuating motion. 1

4"London Saturday Journal," p. 71, for August 8th, 1840:
5 "Physical Geography of the Sea," p. 265. By Lieut. Maury, U.S
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PROOF. However calm the water and the atmosphere, this gradual and
alternate rising and falling of the floating mass will generally be visible to
the naked eye. But a telescope (which magnifies motion as well as bulk)
will show its existence invariably.

FACT 4. Floating masses of different sizes and densities, being in the
same waters, and acted upon by the .same influences, fluctuate with
different velocities.

PROOF. Observation with the naked eye and with the telescope.

FACT 6. The largest and heaviest floating masses fluctuate less rapidly
than the smallest and lightest.

PROOF. Observation as above. A very striking illustration of the facts 4,
5, and 6, was observed by the author and many friends in Plymouth Bay,
in the autumn of 1864. He had previously .delivered a course of lectures
in the hall of the Athenaeum in that town; during which these and other
phenomena had been referred to. At the same period the triennial yacht
race was advertised, and as many as chose to do so were invited to meet
him on the rocks near the bay, early on the morning of the race. There
had assembled almost every form and size of vessel, from the smallest
yacht to the largest, as well as merchant and war ships. Among the latter
was observed laying alongside and within the great Breakwater, the large
iron-clad ship, the Warrior. The various phenomena were observed by
the whole party of ladies and gentlemen, not one of whom expressed a
doubt as to their reality.

The Warrior, being farthest away, and very large and heavy, was an
object of more special scrutiny. With telescopes her long black hull was
seen against the grey stone of the breakwater, to slowly fluctuate, and
almost with the regularity of a pendulum.

FACT 7. Wherever the general pressure of the atmosphere is greatest or
least, so are tides in the ocean less or greater than usual.

PROOF. The records of self-registering barometers in use in various
parts of the world.

FACT 8. The velocity of a flood-tide increases as it approaches land.

A
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PROOF. Actual experiment. It is also a fact well known to sailors 1
engaged in coasting service. .’

FACT 9. If we go out in a boat with an ebb tide, we find the velocity
h decreasing as we leave the shores and channels, until we reach a certain
point where the water is found to merely rise and fall but not to progress.

L PROOF. Actual experiment, often tried by, and well known to, pilots and
masters of tug steamers.

"The tide never ebbs and flows beyond 40 miles from land."6

"Tides are great only on coasts and funnel-shaped rivers; in the centres
of wide seas, as the Pacific or Atlantic, the tides are trifling, the whole is
L like water librating in a basin."”

A

"When a ship is well out at sea, she is not affected by the tide, as it
creates no stream in the open sea, the tidal wave sweeping along, but
causing no more current than an ordinary billow."8

It is recorded, that an ancient philosopher in a small boat allowed
himself to be carried to sea by an ebb tide, hoping thereby to discover the
source of the tides. After drifting many miles, the boat came to a state of
rest; and after a short time he found himself being carried back to the
shore. He had only been taken out by the ebb, and brought again to land
by the flood. He had discovered nothing, and seeing no hope of doing so
by repetitions of such a voyage, he destroyed himself by jumping into the
sea. +

FACT 10. The times of ebb and flood tide at any given part are not
regularly exact, often being from half-an-hour to one hour or more
before and after the "Port Establishment time."

The times of ebb and flood and the altitude of the tides all over the

known world are very various and irregular. Sometimes running up at

one end of a river and down at the other, as in the river Thames. "
Sometimes the flood tide returning shortly after the usual and expected

tide, as in Southampton waters, the St. Lawrence, the Amazon,, and

other rivers. 1

6 "Million of Facts," p. 271. By Sir Richard Phillips.
7 Ibid.
8 "Treatise on Navigation," p. 11.
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PROOF. The hydrographic records of various governments--notably the 1

English and American. .’
"At Holyhaven, near the mouth of the Thames, the tide is actually falling
h and running down rapidly, when at the same moment it is running up

rapidly at London Bridge, and still rising. The first steamer that ever

L hoisted a pennant under. the Admiralty, namely the Echo, was
commissioned under Lieutenant, now Admiral, Frederick Bullock, to

survey the river Thames and prove the above fact. Captain George

Peacock, second in command, was stationed in one of the ship's boats

from 8 o'clock to 3 o'clock, both night and day, on the day before the full

moon up to the day after, from June to September, and the same of the
new moon of October, 1828, with a tide pole; another assistant being

L stationed at the same time in the entrance of Holyhaven, with a tide pole;

and each having a pocket chronometer to note the exact times of high- 1

water and rise of the tide from low-water mark. The result was that it ‘

was found the tide had fallen at Holyhaven six feet, and was running
rapidly down while at the same moment it was, at London Bridge still
rising and running rapidly up.”

"There are four high waters and three low waters in the river St.
Lawrence (North America) at the same time; and in the river Amazon
(South America) there are no less than six high-waters and five low-
waters, at the same time; and in the dry season as many as seven high-
waters and six low-waters at the same time have been known."?

On many occasions a third tide has flooded the Thames in 24 hours; and +
some of these extra tides have been higher than the normal tides.

At Southampton there is always a second flood tide two hours after the
first.

"The first high water is caused by the eastern current up the Solent and
the inset from the English Channel, through St. Helen's and Spithead, .,
meeting near the Brambles. There is a second tide two hours after the
first, caused mainly by the stream setting to the westward through the
Solent at a rapid rate, assisted by the first quarter's ebb from Chichester, 1
Langston, and Portsmouth harbours, until it meets with a check in the

9"Is the World Flat or Round?" A pamphlet, by Captain George Peacock, F.R.G.S. Second Edition.
Published by Bellows, Gloucester, 1871.
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Narrows of Hurst, causing the second rise at Lymington Leap, 1
Southampton, &c. Low water is about 3 hours and 20 minutes after the .’

second high water."10

h "The tidal water-mark at Portishead (mouth of the Avon), on the 16th of
August, 1871, at 7 o'clock in the morning, will be about 50 feet higher

L relatively, than the tidal mark at London Bridge. At Cape Virgin (the
eastern entrance of the Straits of Magellan), at half-past eight the same

morning, the tidal mark will be about 51 feet higher than at York Roads,
(English Reach) towards the Western end of the Straits. At 2 o'clock of
the same afternoon the tidal mark at Panama will be about 21 feet higher
than at Colon, on the opposite side of the Isthmus; at Noel Bay, in the
Bay of Fundy (North America), at 1 o'clock of the same day, the tidal
L mark will be about 53 feet higher than at Picton, on the opposite side of
the Nova Scotian Isthmus, in the Gulf of St. Lawrence. At 5 o'clock the
same evening, at Boisee Island, in the Corea, the tidal mark will be about ‘

A

49 feet higher than at Hong Kong, and about 42 feet higher than at
Cumsingmoon, at the mouth of the Canton river.

"At Christchurch, and at Granville, nearly opposite and across the
channel at 7 o'clock on the same morning, the water-mark will be 34 feet
higher at the latter part than at the former. At Piel Harbour (Lancashire),
at half-past 11 o'clock in the morning of the same date, the water-mark
will stand about 40 feet higher than at the same moment at Rathwollen,
Lough Swilly, on the N.E. coast of Ireland, nearly opposite. The tide
water-mark at Hull at half-past 6 a.m. or a little later p.m. will be about

28 feet higher than at Berwick-on-Tweed, at the same moment (16th or +
31st), and about 32 feet higher than at Margate. At Ballycastle Bay, N.E.
coast of Ireland, the tide at the highest springs never exceeds 3 feet,
whilst at Piel Harbour and Southerness it rises 28 feet, and at Liverpool
26 feet, independent of forced tides by the wind. At Poole it never

exceeds 7 feet; whilst at Hastings it rises 24 feet, at Tenby 27 feet, and at
Wexford, opposite, only 5 feet; at Ark-low 4 feet, and Waterford 13 -,
feet." 11

HEIGHT OF TIDES IN VARIOUS PARTS OF GREAT BRITAIN 1
AND IRELAND.

10 "Gutch's Southampton Almanack and Tide Tables.” Standing note.
11 Captain George Peacock, F.R.G.S., in a Pamphlet referred to at p. 166.
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feet
Mouth of Severn 60
Off entrance to Milford Haven 36
At Holyhead 24
Entrance to the Wash 22
Entrance to Solway Frith 21
Off Brighton 21
South-west Coast--Cornwall 19
Mouth of the Thames 19
Mouth of the Humber 18
Portsmouth 17
Mouth of Plymouth Sound 16
Mouth of the Mersey 16
Mouth of the Tyne 15
Entrance of Dublin Bay 12
Yarmouth 712

In these extracts abundant proof is given of the irregular character of the
tides, both in respect to times and altitudes.

FACT 11. Every ship, raft, or other floating mass, in addition to its visible
fluctuation, has a tremulous motion or tremor of the whole body.

PROOF. On the deck of any vessel or other floating body let the most
delicate instruments be placed, such as spirit-levels, poised compasses,
&c., and the tremulous motion will easily be recognised.

12"iverpool Almanack."

A




St

145

FACT 12. The earth has a tremulous motion more or less at all times. 1

PROOF. If a delicate spirit-level be firmly fixed on a rock or on the most "
solid foundation it is possible to construct, and far away from the
influence of any railway, or blasting or mining operations, the curious
phenomenon will be observed of continual but irregular change in the
position of the air bubble. However carefully the level may be adjusted,
and the instrument protected from the atmosphere, the "bubble” will not
maintain its position long together. A similar effect is noticed in the most
favourably situated astronomical observatories, where instruments of
the very best construction, and placed in the most approved positions,
cannot always be relied upon. without occasional and systematic
readjustment.

The following quotation affords a good illustration of the tremour above
described:---

A

"MARCH 12TH, 1822, in Adventure Bay, Island of South Georgia, we ‘
anchored in seven fathoms water, latitude 54° 2” 48” S., longitude 38°

8~ 4” W. The head of this Bay being surrounded with mountains, I
ascended the top of one of them for the purpose of taking the altitude of
the sun when at some distance from the meridian; but after planting my
artificial horizon, | was surprised to find that although there was not a
breath of wind, and everything around perfectly still, yet the mercury
had so tremulous a motion that | could not get an observation." 13

FACT 13. Tides in the extreme south are very small, and in some parts
are scarcely perceptible.

PROOF. "The rise and fall of tide in Christmas Harbour, latitude 48° 41~
S, longitude 69° 3" 35” E., is remarkably small; not on any occasion
amounting to more than 30 inches and the usual spring tides are
generally less than two feet. The neap tide varies from four to twelve
inches, and the diurnal inequality is, comparatively, very considerable."4 .,

"Auckland Islands, latitude 50° 32" 30” S., longitude 166° 12" 34" E.,
high water at full and change of moon took place, at 12 o'clock, and the
highest spring tides scarcely exceeded three feet. A remarkable 1

13 "Voyage towards the South Pole," p. 52. By Captain James Weddell, F.R.S.E. 2nd Edition, 1827.
London: Longman, Rees & Co.
14 "South Sea Voyages." By Capt. Sir Jas. Clarke Ross. Vol. i., p. 96.
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oscillation of the tide when near the time of high-water was observed,; 1

after rising to nearly its highest, the tide would fall two or three inches, .’

and then rise again between three and four inches, so as to exceed its

L former height rather more than an inch. This irregular movement
generally occupied rather more than an hour, of which the fall continued

L about 20 minutes, and the rise again upwards of 50 minutes of the
interval."

"The same was observed at Campbell Island, South Harbour, latitude 52°
337 26” S., longitude 169° 8” 41” E." 15

Along the whole length of southern land discovered by Lieut. Wilkes,
near the antarctic circle, and which extended upwards of 1500 miles,
L very little tide was discovered.

A

"During the whole of our stay along the icy coast we found no perceptible
current by the reckoning and current log. Tides on such an extent of

coast there undoubtedly must be, but of little strength, or we should have ‘
perceived them. In many of the icy bays we were stationary for a

sufficient time to perceive them if they had been of any magnitude, and
where the current was repeatedly tried."16

FACT 14. The tide generally turns a little earlier below than it does
above.

PROOF. Colonel Pasley, when operating on the "Royal George," the war-
ship which sunk at Spithead, was the first 'who observed and recorded

this peculiarity, which has also been noticed during diving operations in *
Liverpool Bay and other places.’

FACT 15.--Many large inland seas or lakes are entirely without tide,
while several wells of only a few feet in diameter have a considerable rise
and fall in the water corresponding in times to the tide in a distant tidal
sea.

PROOF---Many cases may be found in works on geography and geology.

15 "South Sea Voyages." By Capt. Sir Jas. Clarke Ross. Vol. i., p. 153.

16 Appendix to "Narrative of the United States' Exploring Expedition,” p. 366. By Lieut. Charles
Wilkes, U.S.N.

17 In "Household Words" for October 18th, 1856, the subject is referred to.
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FACT 16.--1f, at any hour of the night, a telescope is firmly fixed, securely
lashed to any solid object, and turned to the pole-star, it will be found on
continuing the observation for some hours that the star "Polaris"” does
not maintain its position, but seems to slowly rise and fall in the field of
view of the telescope. The line-of-sight will be sometimes above it; in
about twelve hours it will be below it; and in another twelve hours it will
again be above the star.

This peculiar motion of either the star or the earth is represented by the
following diagrams

In fig. 67, the line of sight, T, L, is represented as above the pole-star, P;
and in fig. 68, the same line is below it.

That such a peculiar phenomenon exists may be proved by actual
experiment on any clear night in winter, when it is dark sufficiently long
to observe for twelve hours together.
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Many more facts could be added to the foregoing collection, but already
the number is sufficient to enable us to form a definite conclusion as to

S

what is the real cause of the tides.

h The facts 1 to 7 fully enable us to establish syllogistically the groundwork
of the reply. All bodies floating in an incompressible medium, and

L exposed to atmospheric pressure, fluctuate, or rise and fall in that
medium.

The earth is a vast irregular structure, stretched out upon and standing
or floating in the incompressible waters of the "great deep."

Ergo--The earth has, of necessity, a motion of fluctuation.

L Hence, when by the pressure of the atmosphere, the earth is depressed
or forced slowly down into the "great deep," the waters immediately

close in upon the receding bays and headlands, and produce the flood

tide; and when, by reaction, the earth slowly ascends, the waters recede, ‘

A

and the result is the ebb tide.

Facts 8, 9, 11, 12, and 16, show results that must necessarily follow this
fluctuation of the earth. The velocity of the flood is greatest as it
approaches land. If the waters were put in motion by the moon, the
velocity would be greatest where the altitude was greatest or nearest the
moon, and least the farthest from it or nearest the shores. The reverse is
the case in nature.

The line of sight being at a given time above the pole-star, as shown in +
fact 16 (fig. 67), and in twelve hours afterwards below it, as shown in fig.

68, is exactly the result which must follow a slowly rising and falling
earth.

Facts 11 and 12 are also consistent with and necessarily attach to a slowly
fluctuating elastic mass like the earth.

In fact 10 we see the irregularity of time in flood and ebb, which arises "
from the irregular form of the bed of the waters. The submarine
channels, banks, and depressions which exist in all directions, the action

and reaction, mounting and "back-lashing" of the waters, produce the 1
irregular times and altitudes of the tides observed and recorded in the
hydrographic offices of different nations.

|
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In fact 13 we see that out of the reach of the great bulk of the fluctuating
earth the waters are but little disturbed; but if the waters were lifted up
by the moon they would flow towards and flood the southern or antarctic
lands as readily and to as great an extent as the land in the equatorial
and northern regions.

In fact 14 we have a phenomenon which could not possibly exist if the
tides arise from the action of the moon upon the water; for as the action
would first be on the surface, that surface would be the first to show
change of motion, and the bottom the last.

In fact 15 we see what could not be possible if the moon were the cause of
tidal action by lifting the waters underneath her from their normal
position. If the moon's attraction operates in one place, what can
possibly prevent its action in all other places when and where the relative
positions are the same? No direct explanatory answer has yet been given.
If, however, the great inland lakes and seas are simply indentations in
and upon the land, the water contained in them of course rises and

falls with the earth on which they lie; there is no change in the relative
level of land and water, and therefore no tide. Just as the fluctuations of
a ship would show rising and falling, or ebb and flood tide outside the
hull, any vessel on the deck, filled with water, would rise or fall with the
ship, and would therefore exhibit no change of level--no tide.

Thus we have been carried forward by the sheer force of evidence to the
conclusion that the tides of the sea do not arise from the attraction of the
moon, but simply from the rising and falling of the floating earth in the
waters of the "great deep.” That calmness which is found to exist at the
bottom of the great seas could not be possible if the waters were
alternately raised by the moon and pulled down by the earth. The rising
and falling motion would produce such an agitation or "churning" of the
water that the "perfect repose,” the growth of delicate organic structures,
and the accumulation of flocculent matter called "ooze,"” which has been
so generally found when taking soundings for deep-sea cables, could not
exist. All would be in a state of confusion, turbidity, and mechanical
admixture.

The question: What has the moon to do with the tides? need not entirely
be set aside. It is possible that in some at present unknown way this
luminary may influence the atmosphere, increasing or diminishing its
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barometric pressure, and indirectly the rise and fall of the earth in the
water; but of this there is not yet sufficient evidence, and therefore the
answer remains for the future.
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CHAPTER 13. THE EARTH'S TRUE POSITION IN
THE UNIVERSE, COMPARATIVELY RECENT
FORMATION; PRESENT CHEMICAL CONDITION;
AND APPROACHING DESTRUCTION BY FIRE

IT has been demonstrated that the earth is a plane, the surface-centre of
which is immediately underneath the star called "Polaris,” and the
extremities of which are bounded by a vast region of ice and water and
irregular masses of land, which bear evidence of Plutonic or fiery action
and origin.

"In the geological structure of extreme northern regions, the
sedimentary strata are abundant and of vast extent; while the
constitution of Antarctic strata seems, on the contrary, as far as yet
examined, entirely igneous."!

The whole terminates in fog and darkness, where snow and driving hail,
piercing sleet and boisterous winds, howling storms, madly-mounting
waves, and clashing icebergs, are almost constant.

"The waves rise like mountains in height; ships are heaved up to the
clouds, and apparently precipitated by circling whirlpools to the bed of
the ocean. The winds are piercing cold, and so boisterous that the pilot's
voice can seldom be heard, whilst a dismal and almost continual
darkness adds greatly to the danger."?2

"The sea quickly rising to a fearful height, breaking over the loftiest
bergs. . .. Our ships were involved in an ocean of rolling fragments of ice,
hard as floating rocks of granite, which were dashed against them by the
waves with so much violence that their masts quivered as if they would
fall at every successive blow. The rudders were destroyed, and nearly
torn away from the stern-posts. . . . Hour passed away after hour,
without the least mitigation of the awful circumstances in which we were
placed. . . . The loud crashing noise of the straining and working of the

1"Polar Exploration;" p. 2. By W. Locke, of the Royal Dublin Society.
2"Voyage to the South." By Vasco de Gama.
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timbers and decks, as she was driven against some of the heavier pieces, 1
was sufficient to fill the stoutest heart with dismay. . . . Our ships still .’
rolling and groaning amidst the heavy fragments of crushing bergs, over
h which the ocean rolled its mountainous waves, throwing huge masses
one upon another, and then again burying them deep beneath its
foaming waters, dashing and grinding them together with fearful
L violence. The awful grandeur of such a scene can neither be imagined
nor described, far less can the feelings of those who witnessed it be
understood. . . . The ships were so close together that when the "Terror’
rose to the top of one wave, the 'Erebus' was on the top of that next to
leeward of her; the deep chasm between them filled with heavy rolling
masses; and as the ships descended into the hollow between the waves,
L the main-top-sail-yard of each could be seen just level with the crest of
the intervening wave from the deck of the other. Night cast its gloomy
mantle over the scene, rendering our condition, if possible, more
hopeless and helpless than before.”3 ‘

A

The cold was severe, and every spray that touched the ship was
immediately converted into ice. . . . The gale was awful. . . . A seaman, in
endeavouring to execute the order to furl, got on the lee yard-arm,
remained there some time, and was almost frozen to death. Several of
the best seamen were completely exhausted with cold, fatigue, and
excitement, and were sent below. . . . All was now still, except the distant
roar of the wild storm that was raging behind, before, and above us; the
sea was in great agitation, and both officers and men were in the highest
degree excited."4 *

So great had been the sufferings of the crew, that the ward-room officers
joined the medical officers in petitioning the commander of the
expedition not to continue the voyage on account of the “"extreme
hardships and exposure they had undergone during the last gales of

wind."

"The general health of the crew is decidedly affected. . . . We feel I’
ourselves obliged to report that, in our opinion, a few days more of such
exposure as they have already undergone would reduce the number of 1

3 "Antarctic Voyages." By Sir James Clarke Ross.
4 "Exploring Expedition." By Commander Wilkes, U.S.N.

St




et

153

the crew by sickness to such an extent as to hazard the safety of the ship
and the lives of all on board.">

How far in the gloom and darkness of the south this wilderness of storm
and battling elements extends there is at present no evidence. All we can
say is that man, with all his mightiest daring and power of endurance,
has only succeeded in reaching the threshold of this restless, dark, and
forbidding region of the material world.

The earth rests upon and within the waters of the "great deep." Itis a
vast "floating island,” buoyed up by the waters, and held in its place by
long "spurs” of land shooting into the icy barriers of the southern
circumference. Geological researches demonstrate that it was originally a
stratified structure, definite and regular in form and extent, and that all
the confused and irregular formations observable in almost every part
have resulted from internal convulsions.

Chemical analysis proves to us the important fact that the great bulk of
the earth--meaning thereby the land, as distinct from the waters--is
composed of metallic oxides, or metals in combination with oxygen, and
also with sulphur, chlorine, carbon, and other elements. When means
are taken to remove the oxygen, it is found that many of these metallic
bases are highly combustible.. Experiments with electric and other subtle
powers of Nature, render it obvious that all the elements of the earth
were originally in a state of gaseous solution, or dissolved in the great
menstruum of the material world--electricity. That by a sudden
abstraction of this great and universal solvent, the elements were
liberated; and owing to the different affinities and relative densities
which had been attached to them, combination, precipitation,
stratification, crystallization, and concretion, successively occurred,
giving rise to all the rocks, minerals, ores, deposits, and strata, which
now constitute the material habitable world. That by the action of
unconcrete or gaseous unprecipitated elements, and free electric and
actinic forces upon pre-existing germs, all the numerous forms of animal
and vegetable life were brought into being, and are now maintained.

However great such operations may seem to the mind of present man, all
the vast structure of the physical world, and its innumerable myriads of

5 Ibid, p. 142.
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organic beings, were the work of only a few hours. It is easily
demonstrable that so rapid and intense were the processes and chemical
changes, that a few days--such as we now understand by the word--were
ample time to bring out of invisible, imponderable chaos, all the tangible
and varied elements which now exist, and to develope every possible
form of beauty and elegance, and every condition of happiness and
wisdom. All opinions to the contrary which are held by philosophers of
the present day, are the result of insufficient perception of the whole
subject, which insufficient perception is again the result of self-imposed
hypotheses, which bias the judgment and confuse the understanding. No
man, however learned and accomplished he may be, is able to
understand the simple processes of creative effort unless he is himself a
simple and humble observer of phenomena, free from the prejudices of
education, and anxious only for a knowledge of the truth as it exists in
reality, and not in desire and imagination.

Not only is it readily demonstrable that the material world was brought
into being rapidly, perfect in structure, and fully sufficient in all its
conditions--but that only a few thousand years have elapsed since it
began to change in form and character. Mental and moral confusion,
followed by decomposition and chemical and electric action, sufficient to
ignite a great portion of the earth, and to reduce it to a molten,
incandescent state. Hence, for ages the earth has been on fire. The
volatile products of this internal fire being forcibly eliminated, and
occasionally accumulating and exploding, have broken up the stratified
formations, and produced the irregular confused condition which we
now observe. Hence have arisen earthquakes, volcanoes, and other
convulsions of Nature. The products of volcanic action enable us to
ascertain the character of the internal fire, and what are the elements
concerned in the combustion. Some of these products are of a poisonous
character, and being thrown out in immense volumes from craters in
various parts of the earth, are dispersed by the winds, and diffused
through the atmosphere, often in such proportions as to act as deadly
poison on both animal and vegetable life. Hence, blight and pestilence in
various forms, destroying crops and inferior animals, and affecting
numbers of human beings to suffering and death.

That the internal parts of the earth are still on fire is. evident from the
following facts:--

A
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"At the depth of 50 feet from the sea-level, the temperature of the earth 1
Is the same winter and summer. . . . At the Killingworth coal mine, the .’
mean annual temperature at 400 yards below the surface is 77 degrees
Fahrenheit, and at 300. yards, 70 degrees; while at the surface it is but
48 degrees, being about one degree of increase for every 15 yards. Hence,
at 3300 yards, the heat would be equal to boiling water, taking 20 yards
to a degree. This explains the origin of hot springs. The heat of the Bath
waters is 116 degrees; hence they would appear to rise from a depth of
1320 yards. By experiments made at the Observatory at Paris, for
ascertaining the increase of temperature from the surface of the earth
towards the interior, 51 feet, or 17 yards, correspond to the increase of
one degree Fahrenheit's thermometer. Hence the temperature of boiling
water would be at 8212 feet, or about one and a half English miles, under
Paris."¢

A

obtained is probably that of the salt-works of New Salzwerk, near
Minden, in Prussia. This was 1993 feet. . . . The temperature of water at
the bottom was 90.8 Fahrenheit, giving a mean increase of one degree
Fahrenheit for every 53.8 feet."”

The greatest depth below the surface of the sea that has yet been ‘

The coal mine at Rosebridge, near Wigan, is now the deepest in England,
having a depth of 808 yards; and it was stated by Mr. Hall, before the
Royal Society, in January 1870, that the average temperature at the
bottom of the shaft was 93%2 degrees.

Sir Charles Lyell, in his address to the British Association at Bath, in *
September, 1864, speaking of hot springs generally, said:

"An increase of heat is always experienced as we descend into the
interior of the earth. . . . The estimate deduced by Mr. Hopkins from an
accurate series of observations made in the Monkwearmouth shaft, near
Durham, and in the Dukenfield shaft, near Manchester, each of them
2000 feet in depth. In these shafts the temperature was found to rise at -’
the rate of 1 degree Fahrenheit for every increase of depth of from 65 to
70 feet."

6 "Million of Facts." By Sir Richard Phillips.
7"Analysis of Newton's Principia," p. 175. By Henry Lord Brougham, F.R.S.
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"The observations made by M. Arago, in 1821, that the deepest Artesian 1
wells are the warmest, threw great light on the origin of thermal springs, .’
and on the establishment of the law that terrestrial heat increases with
h increasing depth. It is a remarkable fact, which has but recently been
noticed, that at the close of the third century, St. Patricius, probably
Bishop of Partusa, was led to adopt very correct views regarding the
L phenomenon of the hot springs at Carthage. On being asked what was
the cause of boiling water bursting from the earth, he replied: 'Fire is
nourished in the clouds, and in the interior of the earth, as Atna and
other mountains near Naples may teach you. The subterranean waters
rise as if through syphons. The cause of hot springs is this: Waters which
are more remote from the subterranean fire are colder, whilst those
L which rise nearer the fire are heated by it, and bring with them to the
surface which we inhabit an insupportable degree of heat.™ 8

A

Professor Silliman, in the American "Journal of Science," says:-- ‘

"In boring the Artesian wells in Paris, the temperature increased at the
rate of one degree for every 50 feet downwards; and, reasoning from
causes known to exist, the whole of the interior part of the earth, or, at
least, a great part of it, is an ocean of melted rock, agitated by violent
winds."

"The uppermost strata of the soil share in all the variations of
temperature which depend upon the seasons, and this influence is
exerted to a depth which, although it varies with the latitude, is never
very great. Beyond this point the temperature rises in proportion as we +
descend to greater depths; and it has been shown by numerous and
often-repeated experiments that the increase of temperature is on an
average one degree (Fahrenheit) for about every 54.5 feet. Hence it
results that, at a depth of about 12 miles from the surface, we shall be on
the verge of an incandescent mass."®

"So great is the heat within the earth, that in Switzerland and other -’
countries where the springs of water are very deep, they bring to the

surface the warm mineral waters so much used for baths and medicine
for the sick; and it is said that if you were to dig very deep down into the 1

8 Humboldt's "Cosmaos," p. 220.
9 "Rambles of a Naturalist." By M. de Quatrefages.
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earth, the temperature would increase at the rate of one degree of the
thermometer for, every 100 feet; so that at the depth of 7000 feet, or one
and a half miles, all the water that you found would be boiling; and at the
depth of about 10 miles, all the rocks would be melted.

.. A day will yet come when this earth will be burned up by the fire.
There is fire, as you have heard, within it, ready to burst forth at any
moment. . . . This earth, although covered all round with a solid crust, is
all on fire within. Its interior is supposed to be a burning mass of melted,
glowing metals, fiery gas, and boiling lava. . . . The solid crust which
covers this inward fire is supposed not to be much more than from 9 to
12 miles in thickness. Whenever this crust breaks open, or is cleft in any
place, there rush out lava, fire, melted rocks, fiery gases, and ashes,
sometimes in such floods as to bury whole cities. From time to time we
read of the earth quaking, trembling, and sometimes opening, and of
mountains and small islands (which are mountains in the sea) being
thrown up in a day." 10

"The conclusion is inevitable that the general distribution all over the
earth of volcanic vents, their similarity of action and products, their
enormous power and seeming inexhaustibility, their extensiveness of
action in their respective sites, the continuance of their energies during
countless years, and the incessant burning day and night, from year to
year, of such craters as Stromboli; and lastly the apparent inefficiency of
external circumstances in controlling their operations, eruptions
happening beneath the sea as beneath the land, in the frigid as in the
torrid zone--for these and many less striking phenomena, we must seek
for some great and general cause, such only as the central heat of the
earth affords us." 11

"It is a fact well ascertained by scientific researches, that the whole inside
of the earth is one mass of fire, and what we call terra firma nothing
more than a crust or rind by which that mass of fire is inclosed. It is
certain that by the action of this central fire the earth's crust is
perforated in many places with large conduits, which act as chimneys to
the internal furnace. Of these chimneys as many as seven hundred have
been actually counted; and out of these three hundred are at this time in

10"The World's Birthday," p. 42. By Professor Gaussen. Geneva.
11 "Recreative Science," article "Volcanoes."
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active operation, emitting not only smoke and vapour, but at intervals 1

masses of burning liquefied matter. How many more there may be in .’

unexplored regions of the dry land, and how many more beneath the

L hundred and eleven millions of square miles of water which form the
ocean, it is impossible to say.

L "Besides these regular outlets, the number and condition of which is
subject to constant changes--some falling in and ceasing to act, while
new ones are forming elsewhere--the action of the central fire manifests
itself in the rocking motion imparted from time to time to large portions
of the crust, which are tossed up and down, as it were, by the angry
billows of the molten sea beneath them. In numerous instances the crust
Is broken altogether, vast fissures being made in its surface; while at.
L other times large tracts are literally swallowed up by the yawning gulph,
the surface closing over them after their disappearance, or submerged by
the sea which rushes in to cover the. void that has been created."” 12 ‘

A

"The earth contains within it a mass of heated material;, nay, itis a
heated and incandescent body, habitable only because surrounded with a
cool crust, the crust being to it a mere shell, within which the vast
internal fires are securely inclosed--and yet not securely perhaps, unless
such vents existed as those to which we apply the term volcanoes. Every
volcano is a safety valve, ready to relieve the pressure from within when
that pressure rises to a certain degree of intensity; or permanently
serving for the escape of conflagrations which, if not so provided with
escape, might rend the habitable crust to pieces.” 13 *

The investigations which have been made, and the evidence which has
been brought together, render its undeniable that the lower and inner
parts of the earth are on fire. Of the intensity of the combustion no
practical idea can be formed; it is fearful beyond comparison. The lava
thrown out from a volcano in Mexico "was so hot that it continued to
smoke for twenty years, and after three years and a half a piece of wood

took fire in it, at a distance of five miles from the crater.” In different I’
parts. of the world islands of various magnitudes have been thrown up
from the depths of the sea, in a red-hot glowing condition, and so 1
intensely heated, that after being forced through many fathoms of salt

12"The Quiver," for October 5, 1861.
13 "Recreative Science," article "Volcanoes."
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water, and standing in the: midst of it, exposed to wind and rain for 1
several months, have not been sufficiently cooled for persons to .’
approach and remain upon them." Cotopaxi threw its fiery rockets 3000
h feet above its crater; the blazing mass roared like a furnace, so that its
awful voice was heard at a distance of 600 miles. Tanguragun flung out
torrents of mud which dammed up rivers, opened new lakes, and in
L valleys of 1000 feet wide made deposits 600 feet deep. Vesuvius has
thrown out more than forty millions, and Etna nearly one hundred
millions of cubic feet of solid matter; some of it was not thoroughly
cooled and consolidated ten years after the event. A block 100 cubic
yards in volume has been projected a distance of 9 miles, and Sumbawa,
in 1815, sent its ashes as far as Java, a distance of 300 miles."14

L "During the eruption of Timboro Mountain, in 1814, Mr. Crawford
witnessed some of the effects. At a distance of 300 miles it was pitch
dark for three days. The ashes were carried by the monsoon to a distance ‘

A

of 1200 miles from the mountain, and for ten days he was obliged to
write by candle light." 15

Thus it is certain from the phenomena connected with earthquakes,
submarine and inland volcanoes, which exist in every part of the earth,
from the frozen to the tropical regions, hot and boiling springs, fountains
of mud and steam, lakes of burning sulphur and other substances, jets
and blasts of combustible destructive gases, the choke and fire-damps of
our coal mines--that at only a few miles below the surface of the earth
there exists an extensive region of combustion; a vast fiery gulph

extending in all directions for thousands of miles: and the intensity and *
power of the chemical and electric action going on in this almost
boundless subterranean furnace are utterly indescribable, and cannot be
compared with anything within the range of human experience.

This condition of the earth is represented in diagram 69, which may be
called a sectional view, supposing it to be cut through the centre of its

whole length, and the water in the front cleared away. N, the northern I’
centre, S. S. the usual sea level, and the figures 1, 2, 3,4, 5, 6,
representing volcanic craters, or outlets of the great fiery gulph below. 1

14 "Recreative Science," article "Volcanoes."
15 "Times" newspaper, June 10, 1863.
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Fig. 69

Having shown that the earth is a large and irregular floating mass,
having within it a vast region of fire burning with a fierceness and
intensity utterly immeasurable, we have now to inquire respecting its
position in relation to the rest of the Universe.

FIRST. The earth floats on the waters of the "great deep."

That it thus floats is concluded from the fact that it is surrounded with
water, in which it fluctuates; and that if limited in extent, water could not
surround it without also gathering underneath it. If not limited in extent,
then it extends downwards for ever. If so, it could not fluctuate in a
limited mass of water. It does fluctuate, therefore it floats, and hence
there must be "waters under the earth."

SECONDLY. What supports the waters?

If the waters are limited in extent there must be some-thing below them;
iIf not limited in extent then they extend downwards for ever. Then
indeed would the "great deep" be the "mighty deep," the "fathomless
deep™ the "great abyss of waters," the "illimitable depths;" and further
inquiry would be useless, for the earth simply floats on the surface of the
illimitable fathomless deep. It is in fact and literally

"Founded on the seas, and
Established on the floods."
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Just as at present we fail to learn anything respecting the lateral extent of
the south; we only know that frost, destroying storm, and darkness, bar
the progress of the most daring navigators, so are we incapable, by direct
inquiry, of knowing anything as to the downward extent of the "great
deep."” Does it extend southwards and downwards ad infinitum? Is it, in
fact, a mighty, an infinite world of waters, an aqueous "world without
end?" Or is "the cloud the garment thereof; and thick darkness its
swaddling band?"

As "with all our getting to get understanding” is one of our greatest
privileges, we may, with advantage and satisfaction, seek to know that
which at first sight may seem an impossibility. The Zetetic process will
never fail us if we can gather sufficient facts to form, as it were, a
fulcrum, or resting place for the lever of investigation and logical
induction. The following facts will help us to an answer:--

1st. Sea water consists of chlorides of sodium, potassium and
magnesium; carbonates of lime and magnesia; sulphates of lime,
magnesia and potash; bromides and iodides of sodium, &c., &c.

2nd. Immense volumes of sulphuretted hydrogen gas abound in many
parts of the ocean, extending for hundreds of miles, which cannot be
traced to local causes.

3rd. The water nearest the beds of different seas contains more saline
matter than that of the surface.

4th. The water of open seas is not saturated with saline ingredients.

5th. The chlorine, sulphur, iodine, and bromine, found in combination
with magnesia, potash, soda, lime, &c., are not found, except in mere
traces, in our atmosphere, nor, in a free state, in the compounds of which
the earth is formed, nor to any extent in the numerous elements detected
in the sun and stars by the beautiful and delicate process of spectrum
analysis; hence we are driven to seek for their source, not in the
luminaries of our firmament, nor in the higher, or middle, or lower
regions of the air, nor in the sea itself--the compounds only of these
elements entering into the composition of sea water.
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6th. The union of chlorine, sulphur, iodine, and bromine, with oxygen,
hydrogen, sodium, potassium, magnesium, and calcium, would of
necessity constitute intense pyrogenous or fiery action.

7th. Such action is not to be found in the atmosphere, nor in the earth--
not even in the volcanic combustion which exists in almost every part of
it--nor in the sea. It is not above, nor upon, nor within, but still it exists.
Where? Above, upon, within, and below, are all that can possibly exist;
but since it is not above, nor upon, nor within, below only remains.
Therefore it exists below the lowest depths of the great stratum of waters
which constitute the "foundations of the earth.” This terrible subaqueous
world of fire, acting upon the under surface of the water, decomposes or
separates its elements, fixing its oxygen, and liberating its hydrogen,
which holding in solution sulphur and other elements, forming
sulphuretted hydrogen, permeates the waters, and in many parts of the
world escape into the atmosphere, thus rendering vast regions, otherwise
fertile and agreeable, unfit for the habitation of man.

8th. When chemical action is so intense as to constitute combustion, it is
repulsive to aqueous compounds, water in bulk cannot come in direct
contact with it--partial decomposition and volatilisation will occur. And
thus below the ocean there must be a stratum of watery vapour, and
oxygen and hydrogen gases, holding in solution and combination the
elements which are seeking to unite, and which are afterwards found in
combination, and dissolved as the constituents of ordinary sea water.

A simple experiment will convey an idea of the manner of the sea's
suspension over a region of elemental fire. Partially fill a long glass tube
with water, and invert the open end over an intense fire; the water will
trickle down the tube, but as it approaches the fire it will be converted
into steam and thrown upwards, where it will again con-dense, again
descend, and again volatilise, as long as the experiment is continued.
There will always be a given space, between the upper stratum of water
and the fire, filled with watery vapour.

Another illustration is furnished by the large smelting furnaces in action
during rain. The drops of rain, snow, or hail, as they approach the fire
suddenly boil away, with loud explosive sounds, and are driven back in
the form of steam; or if, on account of the rain being unusually heavy,
any portion of it reaches the flames, it is quickly decomposed, and its
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elements--its oxygen and hydrogen gases, instead of diminishing--
greatly increase the intensity of the combustion.

During a great conflagration also it is often observed that a small supply
of water instead of extinguishing the fire is partly driven off as steam,
and in part decomposed, and, as well known to firemen, its oxygen and
hydrogen increase the combustion.

If we are anxious to inquire into the nature of the region above the earth,
we find sufficient evidence to force us to definite conclusions. As we
ascend we find the atmosphere becoming more and more attenuated,
caloric decreasing, and cold rapidly increasing; moisture gradually
diminishing, and absolute dryness prevailing; sound becomes more
Intense, and as we ascend higher and higher positive electricity is more
and more abundant.

As there is no heat and no moisture, everything remains in a state of
preservation, decomposition and decay cannot take place. Electricity
more and more prevailing, all bodies at a great altitude are
iImponderable; and as the sun and other luminaries are constantly
eliminating metallic and other elements in a state of electric solution, it
Is evident that every object in the higher regions, peculiar conditions
excepted, must glow with electric many-coloured light, as shown by
metallic spectra, and by the variable and brilliantly-coloured stars which
shine so beautifully in every part of the firmament.

"By the aid of the telescope, have been discovered in the starry vault, in
the celestial fields which light traverses, as in the corollas of our
flowering plants, and in the metallic oxides, almost every gradation of
prismatic colour, between the two extremes of refrangibility. ... Ina
cluster near the Southern Cross, above a hundred small stars of different
colours--red, green, blue, and blueish green--appear in large telescopes
like gems of many colours, like a superb piece of fancy jewellery."16

As the sun and moon, as well as comets and stars of every kind, can be
proved by direct trigonometrical processes, to be within a few hundred
miles of the earth's surface, and, as we have seen, in such a region bodies
must be without gravity self-luminous and self-sustaining; we cannot
refrain from asking "How far above the earth, and laterally, does such a

16 Humboldt.
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region extend?" So also in reference to the region of fire below the earth
and ocean, the same question must obtrude itself. The only answer,
however, which can here be given is, that whereas the region above may
and must, for aught man can at present prove to the contrary, extend
upwards and laterally without end; so must the region below extend
downwards and laterally ad infinitum. Can the earth and the southern
external or outer cold and darkness stretch out for ever like an endless
diaphragm between the infinitely extending worlds above and below?

The actual position of the earth in the universe, as evolved by the Zetetic
process of investigation, is represented in the following diagram, fig. 70.

Fig. 70.

Were it not that this work is avowedly astronomical and philosophical, it
could easily be shown here that far above the sun, moon, and stars, and
beyond the region of electric, magnetic, and other active subtleties, there
Is a fountain, an infinite conservatory of realities, as much more subtle
than electric and magnetic entities, as these are than, the solid elements
of the earth; and from which man receives all that makes him better than
a demon, and enables and helps him to a god-like existence, whilst below
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the concrete world of earth and water, a region of fiery decomposition 1
and destruction exists, and whence originate realities--subtleties more .’
subtle than gaseous and electric elements, and which pollute and ruin
L the great bulk of humanity. The author is inexpressibly sorry to leave this
mighty subject undeveloped in the pages of this work. 17 He has entered
upon a scientific disquisition, and as scientific men in general have
L allowed themselves to sink down to the idea that science and philosophy
have only to do with the dead and beggarly elements of the world, and
that all inquiries into the nature and source of the quickening, ennobling,
and perfecting subtleties, which can be proved to exist, are but the
dictates of superstition, he will not pursue the subject further--in these
pages at least--lest the scientific critics who dread the advent of true and
L vivifying philosophy should charge him with inconsistency or
unwarrantable digression.

A

precipitated, ponderable elements between infinity above and infinity
below, the subject demands, and is incomplete without an inquiry as to
its possible and probable duration. That its origin is comparatively
recent is deducible from the fact that all its constituent elements are in a
secondary state, that is, thrown out of solution in the all-pervading
subtlety which we have agreed to call electricity; and that the processes
of precipitation, concretion, and stratification, must of necessity have
been rapid and symmetrical, and all the confused conditions now visible
to us quickly subsequent to and sequent upon abnormal changes, is
evident from the manner in which we can experimentally imitate such *
changes by urging the electric and chemical forces with which every

philosopher is or ought to be familiar. The comparative sluggishness of
growth, development, and change of elementary conditions which now
exists, is not to guide us in our judgments of the intensity of the forces
and processes of the past.

Having shown that this earth is but a stage, a platform of concrete, ‘

When we consider the composition of the earth, and its aqueous -,
foundations--that it is a vast structure of metallic oxides, sulphurets, and
chlorides, intermingled with immense strata of compounds of carbon

and hydrogen; and that, as we have already shown, a great portion of the 1
lower parts of the earth is in a molten incandescent state, the earth itself

17 See his work on the "Life of Christ Zetetically Considered," which is preparing for publication.
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an extended plane, resting in and upon the waters of the "great deep," 1
fitly comparable to a large vessel or ship floating at anchor, with its hold .’
or lower compartments beneath the water-line filled with burning
materials, our knowledge of the nature and action of fire does not enable
us to understand in what way the combustion can be prevented from
extending when these burning materials are known to be surrounded
with highly inflammable substances. Wherever a fire is surrounded with
heterogeneous materials--some highly combustible and others partially
or indirectly so--it is not possible, in the ordinary course of nature, for it
to remain continually in the same condition, nor to diminish in extent
and intensity, it must necessarily increase and extend itself. That this is
the case is corroborated by many phenomena. The total of volcanic
action is greater than it has ever been since man commenced to observe
and record his observations.

A

"In the caves beneath the Paris observatory, during the last seventeen
years, the thermometer standing there has risen. very nearly 0°-4."18 ‘

"Bonssingault found in 1823 that the thermal. springs of Las Trincheras
(Venezuela) had risen 12° during the twenty-three years that had
intervened since my travels in 1800." 1°

"The perpetual fire in or near Deliktash, in Lycia, was recently found to
be as brilliant as ever, and even somewhat increased."20

"The Paris papers state that the temperature of the waters flowing from
the great Artesian wells at Grenelle and Passy, has increased from 82° to
85° Fahrenheit."2

The millions of gallons of petroleum "struck™ and drawn from numerous
places, indicating increasing heat and therefore increasing distillation of
solid carbonaceous matter into combustible oils, and the fearful and
increasing explosions in our coal mines also indicate increased and
advancing combustion in the earth, giving rise to greater quantities of .,
"choke" and "fire-damps," and the lamentable increase in the loss of life
which has occurred within the last few years.

18 Humboldt's "Cosmos," p. 166.

19 Ipid., p. 219.

20 |bid., p. 220.

21"English Mechanic," January 4, 1867.
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That the fire in the earth is increasing is evident; and that it is
surrounded with inflammable materials is matter of certainty. The
hundreds of millions of tons of coals which are known to exist in
England, America, India, China, Japan, Australia, New Zealand, and
many other parts of the earth, the vast quantities of peat, turf, mineral
oils, rock tar, pitch, asphalte, bitumen, petroleum, mineral naptha, and
numerous other hydro-carbons to be found in all directions, and the
great bulk of these combustible carbon compounds existing far down
below the earth's surface, prove this condition to exist. The immense
volumes of carbon in combination with hydrogen and with oxygen,
forming carbonic acid, carbonic oxide, and carburetted hydrogen gases
which escape during volcanic action, prove also that these carbon
compounds are already in a state of intense combustion.

As the fire is gradually increasing and creeping upwards towards the
thousands of miles of veins and strata filled with carbonaceous fuel, it is
not possible, unless the "course of nature” is arrested by some special
interference, for the earth to remain in its present concrete condition.
The day is not far distant, nay, even now at any moment some sudden
convulsive upheaving of the fiery gulph below, until it reaches and lays
bare some of the lower beds of hydro-carbon, which "dip" at various
angles from the general strata, may set them on fire. The flames would
then rapidly extend; and the fiery action swiftly run along the various
and innumerable veins of combustible matter which ramify in every
direction throughout the whole earth.

Should such an action once commence, knowing as we do that the rocks
and minerals and general constituents of the earth are only oxides of
inflammable bases, or of substances directly combustible, and that the
affinities of these are greatly altered in the presence of highly-heated
carbon and hydrogen, we see clearly that such a chemical action or fire
would rapidly increase in intensity, and fiercely rush in all directions,
until the whole earth, with everything entering into its composition and
dwelling upon and within it, would perish, decompose and volatilise, and
burst into one vast indescribable annihilating conflagration; the
elements "burning with fervent heat" again dissolving in the great
solvent medium, electricity, there to remain until some creative mandate
shall liberate, and again precipitate and stratify them for the formation
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of another world--perhaps less discordant, and more enduring than the 1
present. .’

"If we saw a number of persons on some huge raft, tossed up and down
on the surface of the ocean, we should naturally feel alarmed for their
safety. And if we were told that so far from being apprehensive of danger
they fancied their position one of eminent security, that they pointed
with pride to the thickness and solidity of the timber under their feet,
laughing to scorn every suggestion that their footing might by-and-bye
prove less sound than they imagine, we should conclude that their minds
must be strangely constituted. Does it not seem extraordinary then that
so little should be thought of a position far more perilous, in which all
the inhabitants of the earth are continually placed? . . Their position
resembles, more nearly than we most of us think, that of persons floating
on the surface of the sea--on a raft of great strength and thickness it is
true, but yet not proof against the fury of the waves, and liable to sudden ‘

A

disruption of its parts. The only difference is that the sea on which we are
floating is a sea of liquid fire, the molten elements of the main substance
of the earth."22

22"The Quiver," October 5, 1861.




CHAPTER 14. EXAMINATION OF THE SO-CALLED
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WHY A SHIP'S HULL DISAPPEARS BEFORE THE MAST-
HEAD

IT has already been proved that the astronomers of the Copernican
school merely assumed the rotundity of the earth as a doctrine which
enabled them to explain certain well-known phenomena. "What other
explanation can be imagined except the sphericity of the earth?" is the
language of Professor de Morgan, and it expresses the state of mind of all
who hold that the earth is a globe. There is on their part an almost
amusing innocence of the fact, than in seeking to explain phenomena by
the assumption of rotundity, another assumption is necessarily involved,
viz., that nothing else will explain the phenomena in question but the
foregone and gratuitous conclusion to which they have committed
themselves. To argue, for instance, that because the lower part of an
outward-bound vessel disappears before the mast-head, the

water must be round, is to assume that a round surface only can produce
such an effect. But if it can be shown that a simple law of perspective in
connection with a plane surface necessarily produces this appearance,
the assumption of rotundity is not required, and all the misleading
fallacies and confusion involved in or mixed up with it may be avoided.

Before explaining the influence of perspective in causing-the hull of a
ship to disappear first when outward bound, it is necessary to remove an
error in its application, which artists and teachers have generally
committed, and which if persisted in will not only prevent their giving, as
it has hitherto done, absolutely correct representations of natural things,
but also deprive them of the power to understand the cause of the lower
part of any receding object disappearing to the eye before any higher
portion--even though the surface on which it moves is admittedly and
provably horizontal.

In the first place it is easily demonstrable that, as shown in the following
diagrams, fig. 71, lines which are equi-distant.
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FIG. 71

"The range of the eye, or diameter of the field of vision, is 110°;
consequently this is the largest angle under which an object can be seen.
The range of vision is from 110° to 1°. . . . The smallest angle under which
an object can be seen is upon an average, for different sights, the sixtieth
part of a degree, or one minute in space; so that when an object is
removed from the eye 3000 times its own diameter, it will only just be
distinguishable; consequently the greatest distance at which we can
behold an object like a shilling of an inch in diameter, is 3000 inches or
250 feet." !

The above may be called the law of perspective. It may be given in more
formal language, as the following:. when any object or any part thereof is
so far removed that its greatest diameter subtends at the eye of the
observer, an angle of one minute or less of a degree, it is no longer
visible,

From the above it follows:--

1.--That the larger the object the further will it require to go from the
observer before it becomes invisible.

2.--The further any two bodies, or any two parts of the same body, are
asunder, the further must they recede before they appear to converge to
the same point.

3.--Any distinctive part of a receding body will be-come invisible before
the whole or any larger part of the same body.

The first and second of the above propositions are self-evident. The third
may be illustrated by the following diagram, fig. 73.

1"Wonders of Science," by Mayhew, p. 357.
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Let A represent a disc of wood or card-board, say one foot in diameter,
and painted black, except one inch diameter in the centre. On taking this
disc to about a hundred feet away from an observer at A, the white centre
will appear considerably diminished--as shown at B--and on removing it
still further the central white will become invisible, the disc will appear
as at C, entirely black. Again, if a similar disc is coloured black, except a
segment of say one inch in depth at the lower edge, on moving it forward
the lower segment will gradually disappear, as shown at A, B, and C, in
diagram fig. 74.

If the disc is allowed to rest on a board D, the effect is still more striking.
The disc at C will appear perfectly round--the white segment having
disappeared.

The erroneous application of perspective already referred to is the
following:--1t is well known that on looking along a row of buildings of
considerable length, every object below the eye appears

to ascend towards the eye-line; and every thing above the eye appears
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to descend towards the same eye-line; and an artist, wishing to represent
such a view on paper, generally adopts the following rule:--draw a line
across the paper or canvas at the altitude of the eye. To this line, as a
vanishing point, draw all other lines above and below it, irrespective of
their distance, as in the diagram 75.

Let A, B, and C, D, represent two lines parallel but not equi-distant from
the eye-line E, H. To an observer at E, the vanishing point of C, D, would
be at H, because the lines C, D, and E, H, would come together at H, at
an angle of one minute of a degree. But it is evident from a single glance
at the diagram that H cannot be the vanishing point of A, B, because the
distance E, A, being greater than E, C, the angle A, H, E, is also greater
than C, H, E--is, in fact, considerably more than one minute of a degree.
Therefore the line A, B, cannot possibly have its vanishing point on the
line E, H, unless it is carried forward towards W. Hence the line A, W, is
the true perspective line of A, B, forming an angle of one minute at W,
which is the true vanishing point of A, B, as H is the vanishing point of C,
D, and G, H, because these two lines are equidistant from the eye-line.

The error in perspective, which is almost universally committed, consists
in causing lines dissimilarly distant from the eye-line to converge to one
and the same vanishing point. Whereas it is demonstrable that lines
most distant from an eye-line must of necessity converge less rapidly,
and must be carried further over the eye-line before they meet it at the
angle one minute, which constitutes the vanishing point.

A very good illustration of the difference is given in fig. 76.
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False or prevailing perspective would bring the lines A, B, and C, D, to
the same point H; but the true or natural perspective brings the line A, B,
to the point W, because there and there only does A, W, E, become

the same angle as C, H, E. It must be the same angle or it is not the
vanishing point.

The law represented in the above diagram is the "law of nature.” It may
be seen in every layer of a long wall; in every hedge and bank of the
roadside, and indeed in every direction where lines and objects run
parallel to each other; but no illustration of the contrary perspective is
ever to be seen in nature. In the pictures which abound in our public and
private collections, however, it may too often be witnessed, giving a
degree of distortion to paintings and drawings--otherwise beautifully
executed, which strikes the observer as very unnatural, but, as he
supposes, artistically or theoretically correct.

The theory which affirms that all parallel lines converge to one and the
same point on the eye-line, is an error. It is true only of lines equi-
distant from the eye-line; lines more or less apart meet the eye-line at
different distances, and the point at which they meet is that only where
each forms the angle of one minute of a degree, or such other angular
measure as may be decided upon as the vanishing point. This is the true
law of perspective as shown by nature herself; any idea to the contrary is
fallacious, and will deceive whoever may hold and apply it to practice.

In accordance with the above law of natural perspective, the following
illustrations are important as representing actually observed
phenomena. In a long row of lamps, standing on horizontal ground, the
pedestals, if short, gradually diminish until at a distance of a few
hundred yards they seem to disappear, and the upper and thinner parts
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of the lamp posts appear to touch the ground, as shown in the following
diagram, fig. 77.

The lines A, B, and C, D, represent the actual depth or length of the
whole series of lamps, as from C to A. An observer placing his eye a little
to the right or left of the point E, and looking along the row will see that
each succeeding pedestal appears shorter than the preceding, and at a
certain distance the line C, D, will appear to meet the eye-line at H--the
pedestals at that point being no longer visible, the upper portion of each
succeeding lamp just appears to stand without pedestal. At the point H
where the pedestals disappear the upper portions of the lamps seem to
have shortened considerably, as shown by the line A, W, but long after
the pedestals have entered the vanishing point, the tops will appear
above the line of sight E, H, or until the line A, W, meets the line E, H, at
an angle of one minute of a degree. A row of lamps such as that above
described may be seen in York Road, which for over 600 yards runs
across the south end of Regent's Park, London.

On the same road the following case may at any time be seen.
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Send a young girl, with short garments, from C on towards D; on
advancing a hundred yards or more (according to the depth of the limbs
exposed) the bottom of the frock or longest garment will seem to touch
the ground; and on arriving at H, the vanishing point of the lines C, D,
and E, H, the limbs will have disappeared, and the upper part of the body
would continue visible, but gradually shortening until the line A, B, came
in contact with E, H, at the angle of one minute.

If a receding train be observed on a long, straight, and horizontal portion
of railway, the bottom of the last carriage will seem to gradually get
nearer to the rails, until at about the distance of two miles the line of rail
and the bottom of the carriage will seem to come together, as shown in
fig. 79.

The south bank of the Duke of Bridgewater's canal (which passes
between Manchester and Runcorn) in the neighbourhood of Sale and
Timperley, in Cheshire, runs parallel to the surface of the water, at an
elevation of about eighteen inches, and at this point the canal is a
straight line for more than a statute mile. On this bank eight flags, each 6
ft. high, were placed at intervals of 300 yards, and on looking from the
towing path on the opposite side, the bank seemed in the distance to
gradually diminish in depth, until the grass and the surface of the water
converged to a point, and the last flag appeared to stand not on the bank
but in the water of the canal, as shown in the diagram fig. 80.
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The flags and the bank had throughout the whole length the altitude and
the depth represented by the lines respectively A, B, and C, D.

Shooting out into Dublin Bay there is a long wall about three statute
miles in length, and at the end next to the sea stands the Poolbeg
Lighthouse. On one occasion the author sitting in a boat opposite "Irish
Town," and three miles from the sea end of the wall, noticed that the

lighthouse seemed to spring from the water, as shown in the diagram fig.

81.

The top of the wall seemed gradually to decline towards the sea level, as
from B to A; but on rowing rapidly towards A the lighthouse was found
to be standing on the end of the wall, which was at least four feet vertical
depth above the water. as seen in the following diagram, fig. 82.

3 MILES LoNG
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From the several cases now advanced, which are selected from a great
number of instances involving the same law, the third proposition (on
page 203) that "any distinctive part of a body will become invisible
before the whole or any larger part of the same body," is sufficiently
demonstrated. It will therefore be readily seen that the hull of a receding
ship obeying the same law must disappear on a plane surface, before the
mast head. If it is put in the form of a syllogism the conclusion is
inevitable:--

Any distinctive part of a receding object becomes invisible before the
whole or any larger part of the same object.

The hull is a distinctive part of a ship.

Ergo, the hull of a receding or outward bound ship must disappear
before the whole, inclusive of the mast head.

To give the argument a more practical and nautical character it may be
stated as follows:

That part of any receding body which is nearest to the surface upon
which it moves, contracts, and becomes in-visible before the parts which
are further away from such surface--as shown in

figs. 63, 64, 65, 66, 67, 68, 69, and 70.

The hull of a ship is nearer to the water--the surface on which it moves--
than the mast head.

Ergo, the hull of an outward bound ship must be the first to disappear.

This will be seen mathematically in the following diagram, fig. 83.
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The line A, B, represents the altitude of the mast head; E, H, of the
observer, and C, D, of the horizontal surface of the sea. By the law of
perspective the surface of the water appears to ascend towards the eye-
line, meeting it at the point H, which is the horizon. The ship appears to
ascend the inclined plane C, H, the hull gradually becoming less until on
arriving at the horizon H it is apparently so small that its vertical depth
subtends an angle, at the eye of the observer, of less than one minute of a
degree, and it is therefore invisible; whilst the angle subtended by the
space between the mast-head and the surface of the water is considerably
more than one minute, and therefore although the hull has disappeared
in the horizon as the vanishing point, the mast-head is still visible above
the horizon. But the vessel continuing to sail, the mast-head gradually
descends in the direction of the line A, W, until at length it forms the
same angle of one minute at the eye of the observer, and then becomes
invisible.

Those who believe that the earth is a globe have often sought to prove it
to be so by quoting the fact that when the ship's hull has disappeared, if
an observer ascends to a higher position the hull again becomes visible.
But this, is logically premature; such a result arises simply from the fact
that on raising his position the eye-line recedes further over the water
before it forms the angle of one minute of a degree, and this includes and
brings back the hull within the vanishing point, as shown in fig. 84.

The altitude of the eye-line E, H, being greater, the horizon or vanishing
point is formed at fig. 2 instead of at fig. 1, as in the previous illustration.

N




et

180

Hence the phenomenon of the hull of an outward bound vessel being the
first to disappear, which has been so universally quoted and relied upon
as proving the rotundity of the earth, is fairly, both logically and
mathematically, a proof of the very contrary, that the earth is a plane. It
has been misunderstood and misapplied in consequence of an erroneous
view of the laws of perspective, and the unconquered desire to support a
theory. That it is valueless for such a purpose is now completely
demonstrated.
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PERSPECTIVE ON THE SEA

We have now to consider a very important modification of this
phenomenon, namely, that whereas in the several instances illustrated
by diagrams Nos. 71 to 84 inclusive, when the lower parts of the objects
have entered the vanishing point, and thus disappeared to the naked eye,
a telescope of considerable power will restore them to view; but in the
case of a ship's hull a telescope fails to restore it, however powerful it
may be. This fact is considered of such great importance, and so much is
made of it as an argument for rotundity by the Newtonian philosophers,
that it demands in this place special consideration. It has been already
shown that the law of perspective, as commonly taught in our schools of
art, is fallacious and contrary to every thing seen in nature. If an object
be held up in the air, and gradually carried away from an observer who
maintains his position, it is true that all its parts will converge to one and
the same point--the centre, in relation to which the whole contracts and
diminishes. But if the same object is placed on the ground, or on a board,
as shown in diagram 74, and the lower part made distinctive in shape or
colour, and similarly moved away from a fixed observer, the same
predicate is false. In the first case the centre of the object is the datum to
which every point of the exterior converges; but in the second case the
ground or board practically becomes the datum in and towards which
every part of the object converges in succession--beginning with the
lowest, or that nearest to it.

INSTANCES.--A man with light trowsers and black boots walking along
a level path, will appear at a certain distance as though the boots had
been removed and the trowsers brought in contact with the ground. On
one occasion the author and several friends witnessed a kind of review or
special drill of infantry in the open space behind the Horse Guards, at
Whitehall. It was in the month of July, and the soldiers had on their
summer clothing, all their "nether garments" were white, and when near
to them the black well-polished boots were visible to the depth of three
or four inches, standing distinctly between the white cloth of the
trowsers, and the brown or yellowish gravel and sand of the parade
ground. On moving a few hundred feet away, along one of the walks in
St. James's Park, the three or four inches depth of black boots subtended
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an angle at the eye so acute that they were no longer visible, and the 1
almost snow white trowsers of a line of men seemed to be in actual .’
contact with the ground. Every man when turned away or whose back
was towards the spectators, seemed to be footless. The effect was
remarkable, and formed a very striking illustration of the true law of
perspective. After observing the manceuvres for a short time. a party of
soldiers were "told off" to relieve guard at St. James's and Buckingham
Palaces, and on following then, down the avenue of the park we again
noticed the perspective phenomenon of a line of soldiers marching
apparently without feet.

A small dog running along will appear to gradually shorten by the legs,
which at a distance, of less than half-a-mile will be invisible, and the
body or trunk of the animal will appear to glide upon the earth.

A

Horses and cattle moving away from a given point upon horizontal
ground, will seem to lose their hoofs, and to be walking on the bony
extremities or stumps of the limbs.

Carriages similarly receding will seem to lose that portion of the rim of
the wheels which touches the earth. The axles also will seem to get lower,
and at the distance of one or two miles, according to the diameter of the
wheels, the body of the carriage will appear to drag along in contact with
the ground.

A young girl, with short garments terminating ten or twelve inches above
the feet, will, on walking forward, appear to sink towards the earth, the

space between which and the bottom of the frock will appear to gradually +
diminish, and in the distance of half-a-mile or less the limbs which were
first seen for ten or twelve inches will be invisible--the bottom of the
garment will seem to touch the ground. The whole body of the girl will, of
course, gradually diminish as she recedes, but the depth of the limbs, or
the lower part, will disappear before the shoulders and head--as
illustrated in diagram 78. !

These instances which are but a few selected from a great number which
have been collected, will be sufficient to prove beyond the power of 1
doubt, or the necessity for controversy, that upon a plane or horizontal
surface the lowest parts of bodies receding from a given point of
observation necessarily disappear before the highest.
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This would be a sufficient explanation of the disappearance of a ship's 1
hull before the rigging and mast-head; but as already stated in every one .’
of the instances given, except that of the ship at sea, a telescope will
h restore to view whatever has disappeared to the naked eye. It would be
the same in the case of the ship's hull were all the conditions the same. If
the surface of the sea had no motion or irregularity, or if it were frozen
L and therefore stationary and uniform, a telescope of sufficient power to
magnify at the distance, would at all times restore the hull to sight. On
any frozen lake or canal, notably on the "Bedford Canal," in the county of
Cambridge, in winter and on a clear day, skaters may be observed several
miles away, seeming to glide along upon limbs without feet--skates and
boots quite invisible to the unaided eye, but distinctly visible through a
L good telescope. But even on the sea, when the water is very calm, if a
vessel is observed until it is just "hull down," a powerful telescope turned
upon it will restore the hull to sight. From which it must be concluded
that the lower part of a receding ship disappears through the influence of ‘

A

perspective, and not from sinking behind the summit of a convex
surface. If not so it follows that the telescope either carries the line of
sight through the mass of water, or over its surface and down the other
side. This would indeed be "looking round a corner,” a power which, nor
that of penetrating a dense and extensive medium like water, has never
yet been claimed for optical instruments of any kind.

Upon the sea the law of perspective is modified because the leading
condition, that of stability in the surface or datum line, is changed.
When the surface is calm the/ hull of a vessel can be seen for a much +
greater distance than when it is rough and stormy. This can easily be

verified by observations upon fixed objects at known distances, such as
light-ships, light-houses, sea walls, head-lands, or the light-coloured
masonry of batteries, such as are built on the coast in many parts of the
world.

In May, 1864, the author, with several gentlemen who bad attended his -,
lectures at Gosport, made a number of observations on the "Nab" light-
ship, from the landing stairs of the Victoria Pier, at Portsmouth. From an
elevation of thirty-two inches above the water, when it was very calm, the 1
greater part of the hull of the light vessel was, through a good telescope,
plainly visible. But on other occasions, when the water was much
disturbed, no portion of the hull could be seen from the same elevation,
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and with the same or even a more powerful telescope. At other times, 1
when the water was more or less calm, only a small portion of the hull, .’
and sometimes the upper part of the bulwarks only, could be seen. These
h observations not only prove that the distance at which objects at sea can
be seen by a powerful telescope depends greatly on the state of the water,
but they furnish a strong argument against rotundity. The "Nab" light-
L ship is eight statute miles from the Victoria pier, and allowing thirty-two
inches for the altitude of the observers, and ten feet for the height of the
bulwarks above the water line, we find that even if the water were
perfectly smooth and stationary, the top of the hull should at all times be
fourteen feet below the horizon. Many observations similar to the above
have been made on the north-west light-ship, in Liverpool Bay and on
L light-vessels in various parts of the sea round; Great Britain and Ireland.

A

It is a well known fact that the light of Eddystone lighthouse is often
plainly visible from the beach in Plymouth Sound, and sometimes, when ‘

the sea is very calm, persons sitting in ordinary rowing boats can see the
light distinctly from that part of the Sound which will allow the line of
sight to pass between "Drake's Island™ and the. western end of the
Breakwater. The distance is fourteen statute miles. In the tables
published by the Admiralty, and also by calculation according to the
supposed rotundity of the earth, the light is stated to be visible thirteen
nautical or over fifteen statute miles, yet often at the same distance, and
in rough weather, not only is the light not visible but in the day time the
top of the vane which surmounts the lantern, and which is nearly twenty
feet higher than the centre of the reflectors or the focus of the light, is out +
of sight.

A remarkable instance of this is given in the Western Daily Mercury, of
October 25th, 1864. After lectures by the author at the Plymouth
Athenzum and the Devonport Mechanics' Institute, a committee was
formed for the purpose of making experiments on this subject, and on
the general question of the earth's form. A report and the names of the -,
committee were published in the Journal above referred to; from which
the following extract is made.

"OBSERVATION 6TH.--On the beach, at five feet from the water level, 1
the Eddystone was entirely out of sight.”

|
|
|
|
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At any time when the sea is calm and the weather clear, the light of the 1
Eddystone may be seen from an elevation of five feet above the water .’
level; and according to the Admiralty directions, it "maybe seen thirteen
L nautical (or fifteen statute), miles," ! or one mile further away than the
position of the observers on the above-named occasion; yet, on that
occasion, and at a distance of only fourteen statute miles,
L notwithstanding that it was a very fine autumn day, and a clear
background existed, not only was the lantern, which is 80 feet high, not
visible, but the top of the vane, which is 100 feet above the foundation,
was, as stated in the report "entirely out of sight." There was, however, a
considerable "swell™ in the sea beyond the breakwater.

That vessels, lighthouses, light-ships, buoys, signals, and other known
L and fixed objects are sometimes more distinctly seen than at other times,
and are often, from the same common elevation, entirely out of sight
when the sea is rough, cannot be denied or doubted by any one of ‘

A

experience in nautical matters.

The conclusion which such observations necessitate and force upon us is,
that the law of perspective, which is everywhere visible on land,

Is modified when observed in connection with objects on or near the sea.
But how modified? If the water were frozen and at perfect rest, any
object on its surface would be seen again and again as often as it
disappeared and as far as telescopic or magnifying power could be
brought to bear upon it. But because this is not the case--because the
water is always more or less in. motion, not only of progression but of
fluctuation and undulation, the "swells" and waves into which the +
surface is broken, operate to prevent the line of sight from passing
absolutely parallel to the horizontal water line.

At page 60 it is shown that the surface of the sea appears to rise up to the
level or altitude of the eye; and that at a certain distance, less or greater,
according to the elevation of the observer, the line of sight and the

surface of the water appear to converge to a "vanishing point," which is ',
in reality "the horizon." If this horizon were formed by the apparent
junction of two perfectly stationary parallel lines, it could, as before 1
stated, be penetrated by a telescope of sufficient power to magnify at the
distance, however great, to which any vessel had sailed. But because the

1" ighthouses of the World," p. 36.
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surface of the sea is not stationary, the line of sight must pass over the 1

horizon, or vanishing point, at an angle at the eye of the observer .’
depending on the amount of "swell" in the water. This will be rendered
L clear by the following diagram, fig. 85.

A

Let C, D, represent the horizontal surface of the water. By the law of ‘
perspective operating without interference from any local cause, the
surface will appear to ascend to the point B, which is the horizon, or
vanishing point to the observer at A; but because the water undulates,
the line A, B, of necessity becomes A, H, S, and the angular direction of
this line becomes less or greater if the "swell" at H increases or
diminishes. Hence when a ship has reached the point H, the horizon; the
line of sight begins to cut the rigging higher and higher towards the
mast-head, as the vessel more and more recedes. In such a position a

telescope will enlarge and render more visible all that part of the rigging *
which is above the line A, H, S, but cannot possibly restore that part
including the hull, which is below it. The waves at the point H, whatever
their real magnitude may be, are magnified and rendered more
obstructive by the very instrument (the telescope), which is employed to
make the objects beyond more plainly visible; and thus the phenomenon
Is often very strikingly observed, that while a powerful telescope will -,
render the sails and rigging of a ship beyond the horizon H, so distinct
that the different kinds of rope can be readily distinguished, not the
slightest portion of the hull, large and solid as it is, can be seen. The 1
"crested waters" form a barrier to the horizontal line of sight as
substantial as would the summit of an intervening rock. And because the
watery barrier is magnified and practically increased by the telescope,
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the paradoxical condition arises, that the greater the power of the
instrument the less can be seen with it.

Thus have we ascertained by a simple Zetetic process, regardless of all
h theories, and irrespective of consequences, that the disappearance of the
hull of an outward bound vessel is the natural result of the law of
L perspective operating on a plane surface, but modified by the mobility of
the water; and has logically no actual connection with the doctrine of the
earth's rotundity. All that can be said for it is, that such a phenomenon
would exist if the earth were a globe; but it cannot be employed as a
proof that the assumption of rotundity is correct.

et
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ON THE DIMENSIONS OF OCEAN WAVES 1

h If it is argued that "there are times when the surface of the sea is
perfectly calm, and that at such times at least, if the earth is a plane, the

telescope ought to restore the hull of a ship, irrespective of distance,

L providing its power is great enough to magnify it," the reply is that

practical experiments have proved that during what is called a "dead

calm,"” the undulations or waves in the water amount to more than 20

inches, as will be seen from the following extracts:--

"This interesting subject was very fully entered into at a recent meeting
L of the Academy of Sciences, by Admiral Coupvent de Bois:

"It is not easy to ascertain the height of the waves of the ocean;
nevertheless, the method adopted for the purpose is capable of affording
sufficiently exact results. The point in the shrouds corresponding with a ‘

A

tangent to the tops of the highest waves is ascertained by gradually

ascending them, and making observations until it is reached. That point
being determined, the known dimensions of the ship give the height of
the waves above the line of flotation, which corresponds with the horizon
of the sea, in the trough of the wave. In this way the following results
were obtained:--

With asmoothsea the waves were 1.97 feet.

fair weather " 3.28 " *

aslightswell " 4.921

" a full swell " 7546 "
" a great swell " 10.827 "

averygreat " 1542 " -’
swell

" a heavy sea " 20.67 " 1

avery heavy " 28.543
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Sea

"The lengths of the waves have also been measured, and it has been
found that, for example, waves of 27 feet in height, are about 1640 feet in
length."!

It is well known that even on lakes of small dimensions and also on
canals, when high winds prevail for some time in the same direction, the
ordinary ripple is converted into comparatively large waves. On the
"Bedford Canal,"” during the windy season, the water is raised into
undulations so high, that through a powerful telescope at an elevation of
8 inches, a boat two or three miles away will be invisible; but at other
times, through the same telescope the same kind of boat may be seen at a
distance of six or eight miles.

During very fine weather when the water has been calm for some days
and become as it were settled down, persons are often able to see with
the naked eye from Dover the coast of France, and a steamer has been
traced all the way across the channel. At other times when the winds are
very high, and a heavy swell prevails, the coast is invisible, and the
steamers cannot be traced the whole distance from the same altitude,
even with a good telescope.

Instances could be greatly multiplied, but already more evidence has
been given than the subject really requires, to prove that when a
telescope does not restore the hull of a distant vessel it is owing to a
purely special and local cause,

1"Scientific Review." April, 1866. Page 5.
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How THE EARTH IS CIRCUM-NAVIGATED 1

h Another "proof" of the earth's rotundity is supposed to be found in the
fact that mariners by sailing continually due east or west, return home in

the opposite direction. This is called "The Circum-navigation of the

L Globe." Here, again, a supposition is involved, viz., that on a

globe only can a ship continue to sail due east and come home from the

west, and vice versa. But when the process or method adopted is

understood, it will be seen that a plane can as readily be circum-

navigated as a sphere.

In the following diagram, fig. 86, let N, represent the. northern centre,
L near to which lies the "magnetic pole."

N

- ..w ...... memam

A‘j——%s

Then the several arrows marked A, S, are all pointing northwards; and 1
those marked E, W, are all due east and west. It is evident from the
diagram, that A, S, are absolute directions--north and south; but that E,
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W, east and west, are only relative, that is they are directions at right
angles to north and south. If it were not so then, taking the line N, A, S,
as representing the meridian of Greenwich, and W, E, on that meridian
as due east and west, on moving due west to the meridian 3, 4, N, it is
evident that a vessel represented by the arrow 1, 2, would be at angle
with the meridian 3, 4, N, much greater than 90 degrees, and if it
continued to sail in the same straight line 2, 1, 5, it would get farther and
farther away from the centre N, and therefore could never complete a
path concentric with N. East and west, however, are directions relative to
north and south. Hence, on a mariner arriving at the meridian 3, 4, N, he
must of necessity turn the head of his vessel in the direction indicated by
the arrow 6, 7, and thus continuing to keep the vessel's head square to
the compass, or at right angles to north and south, he will at length
arrive at 90 degrees of meridian from N, A, S, when the head of the
vessel will be in the direction of E, W, 8. Continuing his course for 90
degrees more his path will be E, W, 9. The same course continued will in
the next 90 degrees become E, W, 10, and on passing over another 90
degrees the ship will have arrived again at the meridian of Greenwich N,
A, S, having then completed a circle.

Hence it is evident that sailing westerly, or in a direction square to the
compass, on passing from one meridian to another, the path must of
necessity be an arc of a circle. The series of arcs on completing a passage
of 360 degrees form a circular path concentric with the magnetic pole,
and necessarily, on a plane surface, brings the ship home from the east;
and on the contrary, sailing out east, the vessel cannot do otherwise than
return from the west.

A very good illustration of the circum-navigation of a plane will be seen
by taking a round table, and fixing a pin in the centre to represent the
magnetic pole. To this central pin attach a string drawn out to any
distance towards the edge of the table. This string may represent the
meridian of Greenwich, extending due north and south. If now a pencil
or other object is placed across, or at right angles to the string,

at any distance between the centre and the circumference of the table, it
will represent a vessel standing due east and west. Now move the pencil
and the string together in either direction, and it will be seen that by
keeping the vessel (or pencil), square to the string it must of necessity

A
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describe a circle round the magnetic centre and return to the starting
point in the opposite direction to that in which it first sailed.

S

If it is borne in mind what is really meant by sailing due east or due west,
h which practically is neither more nor less than keeping the head of a ship
at right angles to the various meridians over which it sails, there can be
L no difficulty in understanding how it is that the path of a
circumnavigator is the circumference of a circle, the radius of which is
the latitude or distance of the ship from the centre of a plane. But if, in
addition to this, the leading facts connected with the subject are
considered, it will be seen that the circumnavigation of a globe by the
mariners' compass is an impossibility. For instance, it is known that the
"dipping needle" is horizontal or without "dip" at the equator; and that
L the "dip" increases on sailing north and south: and is greatest at the
magnetic centre.

A

Let C, fig. 87, represent a dipping needle on the "equator” of a globe. ‘

A mere inspection of the diagram is sufficient to make it demonstrated
that the needle C cannot be horizontal, and at the same time pointing 1
towards the north pole N. If a ship sailed east or west on the equator

where the compass is horizontal, it is evident that its north or south end
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would describe a circle in the heavens equal in magnitude to the
circumference of the earth at the equator--as shown by D, E, F.

If any small object to represent a ship is placed on the equator of an
artificial globe and kept at right angles to the meridian lines, it will at
once be seen that it cannot be otherwise than as above stated; and that
the two facts that the compass always points towards the pole and yet on
the equator lies without dip, cannot possibly co-exist on a globe. They do
co-exist in nature, and are well ascertained and easily proved to do

so, therefore the earth cannot possibly be a globe. They can co-exist on a
plane with a northern or central region: they do beyond doubt co-

exist, therefore, beyond doubt the earth is a plane. So far, then, from the
fact of a vessel sailing due west coming home from the east, and vice
versa, being a proof of the earth's rotundity, it is simply a result
consistent with and dependent on its being a plane. Those who hold that
it is a globe because it has been circumnavigated, have an argument
which is logically incomplete and fallacious. This will be seen at once
when it is placed in the syllogistic form:--

A globe only can be circumnavigated.
The earth has been circumnavigated.
Ergo--The earth is a globe.

It has been shown that a plane can be circumnavigated, and therefore
the first or major proposition is false; and being so, the conclusion is
equally false.

This part of the subject furnishes a striking instance of the necessity of at
all times proving a proposition by direct and independent evidence,;
instead of quoting a given result as a proof of what has previously been
only assumed. But a theory will not admit of this method; and therefore
the Zetetic process--inquiry before conclusion--is the only course which
can lead to simple unalterable truth. Whoever creates or upholds a
theory, claims or adopts a monster which will sooner or later betray and
enslave him, and make him ridiculous in the eyes of practical observers.

A




Loss OF TIME ON SAILING WESTWARD

h Captain Sir J. C. Ross, at p. 132 of his "Antarctic Voyages," says:--

"November 25th. Having by sailing to the eastward gained 12 hours, it
became necessary, on crossing the 180th degree, and entering upon west
L longitude, in order to have our time correspond with that of England, to
have two days following of the same date, and by this means lose the
time we had gained, and still were gaining as we sailed to the eastward!"

The gaining and losing of time on sailing "round the world" east and

west, is generally referred to as another proof of the earth's rotundity.

L But it is equally as fallacious as the argument drawn from
circumnavigation, and from the same cause, namely, the assumption

that on a globe only will such a result occur. It will be seen by reference

to the following diagram, fig. 88, that such an effect must arise equally

upon a plane as upon a globe.

e —
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Let V, represent a vessel on the meridian of Greenwich V, N; and ready
to start on a voyage eastward; and S, represent the sun moving in an
opposite direction, or westward. It is evident that the vessel and the sun
being on the same meridian on a given day, if the ship should be
stationary the sun would go round in the direction of the arrows, and
would meet it again in 24 hours. But if, during the next 24 hours, the
ship has sailed to the position X, say 45 degrees of longitude eastward,
the sun in its course would meet it three hours earlier than before, or in
21 hours--because 15 degrees of longitude correspond to one hour of
time. Hence three hours would be gained. The next day, while the sun is
going its round the vessel will have arrived at Y, meeting it 6 hours
sooner than it would have done had it remained at V, and, in the same
way, continuing its course eastward, the vessel would at length meet the
sun at Z, twelve hours earlier than if it had remained at V; and thus
passing successively over the arcs 1, 2, and 3, to V, or the starting point,
24 hours, or one day will have been gained. But the contrary follows if
the ship sails in the opposite direction. The sun having to come round to
the meridian of Greenwich V, S, N, in 24 hours, and the ship having in
that time moved on to the position fig. 3, will have to overtake the ship at
that position, and thus be three hours longer in reaching it. In this way
the sun is more and more behind the meridian time of the ship as it
proceeds day after day upon its westerly course, so that on completing
the circum-navigation the ship's time is one day later than the solar time,
reckoning to and from the meridian of Greenwich.

A
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DECLINATION OF THE POLE STAR

Another phenomenon supposed to prove rotundity, is thought to be the
fact that Polaris, or the north polar star sinks to the horizon as the
traveller approaches the equator, on passing which it becomes invisible.
This is a conclusion fully as premature and illogical as that involved in
the several cases already alluded to. It is an ordinary effect of perspective
for an object to appear lower and lower as the observer goes farther and
farther away from it. Let any one try the experiment of looking at a light-
house, church spire, monument, gas lamp, or other elevated object, from
a distance of only a few yards, and notice the angle at which it is
observed. On going farther away, the angle under which it is seen will
diminish, and the object will appear lower and lower as the distance of
the observer increases, until, at a certain point, the line of sight to the
object, and the apparently uprising surface of the earth upon or over
which it stands, will converge to the angle which constitutes the
"vanishing point"” or the horizon; beyond which it will be invisible.

What can be more common than the observation that, standing at one
end of a long row of lamp-posts, those nearest to us seem to be the
highest; and those farthest away the lowest; whilst, as we move along
towards the opposite end of the series, those which we approach seem to
get higher, and those we are leaving behind appear to gradually become
lower.

This lowering of the pole star as we recede southwards; and the rising of
the stars in the south as we approach them, is the necessary result of the
everywhere visible law of perspective operating between the eye-line of
the observer, the object observed, and the plane surface upon which he
stands; and has no connection with or relation whatever to the supposed
rotundity of the earth.

A
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THE "DIP SECTOR" 1

h One of the most plausible and yet most fallacious arguments for the

earth's rotundity is that supposed to be drawn from observations with an
instrument called a "Dip Sector.” Sir John F. W. Herschel, ! considers it
L one of the most important proofs afforded by geometry; and therefore it
must be specially examined. The following are his words:--

"Let us next see what obvious circumstances there are to help us to a
knowledge of the shape of the earth. Let us first examine what we can
actually see of its shape. . . . If we sail out of sight of land, whether we
stand on the deck of the ship or climb the mast, we see the surface of the
L sea--not losing itself in distance and mist, but terminated by a sharp
clear, well-defined line, or offing as it is called, which runs all round us
in a circle, having our station for its centre. That this line is really a circle ‘

A

we conclude, first, from the perfect apparent similarity of all its parts:
and, secondly, from the fact of all its parts appearing at the same
distance from us, and that evidently a moderate one; and, thirdly, from
this, that its apparent diameter, measured with an instrument called
the dip sector, is the same, in whatever direction the measure is taken,
properties which belong only to the circle among geometrical figures. If
we ascend a high eminence the same holds good. . . From Atna,
Teneriffe, Mowna Roa, in those few and rare occasions when the
transparency of the air will permit the real boundary of the horizon, the
true sea-line to be seen--the very same appearances are witnessed, but *
with this remarkable addition, viz.: that the angular diameter of the

visible area, as measured by the dip sector, is materially less than at a
lower level; or in other words, that the apparent size of the earth has
sensibly diminished as we have receded from its surface, while yet

the absolute quantity of it seen at once has been increased. The same
appearances are observed universally in every part of the earth's surface
visited by man. Now the figure of a body which, however seen, appears "
always circular can be no other than a sphere or globe. A diagram (which
Is here simplified from the original) will elucidate this. Suppose the

.earth to be represented by the sphere L, H, N, Q, fig 89. Let A, B, be two 1
different stations at different elevations.

1 "Treatise on Astronomy," pp. 15 to 18.
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From each of them let lines be drawn, tangents to the surface, as A, H,
and A, N; B, L, and B, Q; then will these lines represent the visual rays
along which the spectators at A, and at B, will see the visible horizon;
and as the tangent A, H, sweeps round from H, through O, to N, the
circle formed is the portion of the earth's surface visible to a spectator at
A, and the angle H, A, N, included between the two extreme visual rays,
Is the measure of its apparent angular diameter. This is the angle
measured by the dip sector. Now it is evident, that as A, is more elevated
than B, the visible area, and the distance of the visible horizon A, H, or A,
N, are greater than the area and horizon represented by B, L, or B, Q,
and that the angle H, A, N, is less obtuse than L, B, Q, or in other words
the apparent angular diameter of the. earth is less, being nowhere so
great as 180°, or two right angles, but falling short of it by some sensible
guantity; and that more and more the higher we ascend."

The above gquotation involves two distinct phenomena. First, that "from
the deck of a ship we see the surface of the sea, and the sharp, clear, well-
defined line called the offing running round us in a circle, having our
station for its centre;" and secondly, that the "dip" to the offing or
horizon increases with increase of altitude. The first statement is simply
a truism; but as it has been shown by several experiments that the
apparent rising of the water to a level of the eye is the result of a law of
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perspective operating in connection with a plane surface; it is logically
and geometrically a proof that the water is horizontal, and a disproof of
convexity. The second statement is the very reverse of all the practical
observations recorded in experiments 10 and 11, pp. 35 to 40, and in
experiment 15, p. 60 of this work. At every altitude where special
observations have been made, the sea surface has been found to ascend
to a line of sight at right angles to a plumb line; and that unless some
telescopic instrument is used no dip whatever is required to meet the
sea horizon. Here then are two directly antagonistic statements; and it
would be well if all the affirmations found in scientific works were
brought to the same condition face to face with fact and experiment.
Truth and falsehood are always of this distinctly opposite character; and
it only requires that practical as against theoretical evidence be obtained
to distinguish one from the other.

A
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VARIABILITY OF PENDULUM VIBRATIONS

Many contend that because a pendulum vibrates more rapidly in the
northern region than "at the equator, the earth is thereby proved not
only to be a globe, but to have axial motion, and because the variation in
the velocity is that of gradual increase as the north pole is approached, it
Is concluded that the earth's true shape is that of an oblate spheroid--the
diameter through the poles being less than that through the equator. The
difference was calculated by Newton to be the 235th part of the whole
diameter; or that the polar was to the equatorial diameter as 680 to 692.
Huygens gave the proportion as 577 to 875, or a difference of about one-
third of the whole diameter. Others have given still different proportions;
but recently the difference of opinion, each the result of calculation, has
become so great that many have concluded that the earth is really
instead of oblate, an oblong spheroid.

It is argued that as the length of a pendulum vibrating seconds at the
equator is 39,027 inches, and at the north pole 39,197 inches, that the
earth, like an orange, has a globular form, but somewhat flattened at the
"poles.” But this so-called argument proceeds and depends upon

the assumption that the earth is a globe having a "centre of attraction of
gravitation," towards which all bodies gravitate or fall, and as a
pendulum is essentially a falling body under certain restraint, the fact
that when of the same length it oscillates or falls more rapidly at the
north than at the equator is a proof that the northern surface is nearer to
the "centre of attraction,"” or centre of the earth, than the equatorial
surface: and of course if nearer the radius must be shorter, and therefore
the "earth is a spheroid flattened at the poles.”

The above is very ingenious and very plausible, but unfortunately for its
character as an argument, the evidence is wanting that the earth is a
globe at all; and until proof of convexity is given, all questions as to its
being oblate, oblong, or entirely spherical, are logically out of place.

It is the duty of those who, from the behaviour of a pendulum at different
latitudes, contend that the earth is spherical, to first prove that no

other cause could operate besides greater proximity to a centre of gravity
in producing the known differences in its oscillations. This not being

A
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done, nor attempted, the whole matter must be condemned as logically 1
insufficient, irregular, and worthless for its intended purpose. .’

M. M. Picart and De la Hire, two celebrated French savans, as well as
h many other scientific men, have attributed the variations of the
pendulum to differences of temperature at different latitudes. It is
L certain that the average changes of temperature are more than sufficient
to bring about the variations which have been observed. The following
guotation will show the practical results of these changes:--

"All the solid bodies with which we are surrounded are constantly
undergoing changes of bulk, corresponding to the variations of
temperature. . . . The expansion and con-traction of metals by heat and
L cold form subjects of serious and careful attention to chronometer
makers, as will appear by the following statements:--The length of the
pendulum vibrating seconds, in vacuo, in the latitude of London (51° 31'
8" north) at the level of the sea, and at the temperature of 62° ‘

A

Fahrenheit, has been ascertained with the greatest precision to be
39.13929 inches; now, as the metal of which it is composed is constantly
subject to variation of temperature, it cannot but happen that

its length is constantly varying, and when it is further stated that if the
'bob’ be let down 1-100th of an inch, the clock will lose ten seconds in
twenty-four hours; that the elongation of 1-1000th of an inch will cause
it to lose one second per day; and that a change of temperature equal to
30° Fahrenheit will alter its length 1-5000th part, and occasion an error
in the rate of going of eight seconds per day, it will appear evident that +

some plan must be devised for obviating so serious an inconvenience."!

"The mean annual temperature of the whole earth at the level of the sea
Is 50° Fahrenheit. For different latitudes it is as under:--

Latitude (Equator) 0=  Lengthof 39.072
84.2° Pendulum

" " 0= " "
82.6°

" " 20 " " " 1

1 Noad's "Lectures on Chemistry," p. 41.
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78.1°

71.1°

" " 40= " " 39.139
62.6°

London 50= " " "
53.6°

60 =
45.0°

" " 0= " " "
38.1°

" " so= " " "
33.6°

Pole 90= " " 239.197
00.0°

From the above table it is seen that the temperature gradually decreases
from the equator towards the pole, which would of necessity contract the
substance of the pendulum, or starting it and cause it to vibrate more
rapidly.

Besides the temperature of a given latitude the pressure and density of
the air must be taken into account. In numbers 294 and 480 of the
"Philosophical Transactions,” Dr. Derham records a number of
experiments with pendulums in the open air, and in the receiver of an
air-pump, which he summarises as follows:--

"The arches of vibration in vacuo were larger than in the open air, or in
the receiver before it was exhausted; the enlargement or diminution of
the arches of vibration were constantly proportional to the quantity
of air, or rarity, or density of it, which was left in the receiver of the air-
pump. And as the vibrations were longer or shorter, so the time were

2"Million of Facts," by Sir Richard Phillips, p. 475.
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accordingly; viz., two seconds in an hour when the vibrations were 1
longest, and less and less as the air was re-admitted, and the vibrations .’
shortened.”

h Thus it is evident that two distinct and tangible causes necessarily
operate to produce variability in the oscillations of a pendulum at
L different latitudes, without having recourse to a flattening at the poles of
an imaginary globe. First the gradual diminution of temperature as the
pendulum is carried from the equator to the polar region, tends to
shorten its length, and thus to increase its number of vibrations per hour
or day; and secondly, as the polar centre is approached the air is colder,
therefore denser, and therefore the "arches of vibration" shorter, and the
times of oscillation less, or in other words the number of vibrations
L greater in a given period. It has also been ascertained that the pendulum
Is influenced--other conditions being the same, by electric and magnetic
states of the atmosphere. When intense electric conditions exist the ‘

A

arches and times of vibration are less than during the existence of
opposite conditions. Hence if in different latitudes pendulum
experiments are made in vacuo, at the same temperature, and always at
the level of the sea, different electric and magnetic conditions prevailing,
will induce variable results. The attention of some of the most accurate
and patient observers has been directed to this mode of proving the
oblate spheroidal form of the earth, but the results have never been
satisfactory, nor such as were expected, or that the theory of rotundity
should produce. The following remarks upon this subject are interesting:

"Newton was the first person who made a calculation of the figure of the *
earth on the theory of gravitation. He took the following supposition as
the only one to which his theory could be applied. He assumed the earth
to be fluid. This fluid matter he assumed to be equally dense in every
part. . . . For trial of his theory he supposed the fluid earth to be a
spheroid. In this manner he inferred that the form of the earth would be
a spheroid in which the length of the shorter is to the length of the longer
or equatorial diameter, in the proportion of 229 to 230."3

—

"The following table comprises the results of the most reliable pendulum 1
experiments which have thus far been made, and. among which the
extensive series of observations by General Sabine holds the first place."

3 Professor Airey's "Six Lectures on Astronomy." Edit. 4, p. 194.

et




204

(Particulars are here given of sixty-seven experiments made in every 1
latitude north of the equator, from 0° 1° 49” north to 79° 49" 58” north; .’
and of twenty-nine experiments in the south from latitude 0° 1' 34”
h south, to Cape Horn, 55° 51° 20” south, and South Shetland. 62° 56" 11”
south.) We have here before us the results of fifty-five observations of the
seconds pendulum, and of seventy-six observations of the invariable
L pendulum; in all 131 experiments; which number, however, includes
eight of the former and fifteen of the latter kind, differing to a
remarkable extent, as compared with the results generally from the
computed values. General Sabine observes of these discrepancies that
‘they are due in a far greater degree to local peculiarities than to what
may be more strictly called errors of observation.' And already Mr. Bailey
L (in Memoirs of the Royal Astronomical Society, vol. 7), had expressed
the opinion 'that the vibrations of a pendulum are powerfully affected, in
many places, by the local attraction of the substratum on which it is
swung, or by some other direct influence at present unknown to us, and ‘

A

the effect of which far exceeds the errors of observation."

"General Sabine himself relates:--'Captain Foster was furnished with two
invariable pendulums of precisely the same form and construction as
those which had been employed by Captain Kayter and myself. Both
pendulums were vibrated at all the stations, but from some cause, which
Mr. Bailey was unable to explain, the observations with one of them
were so discordant at South Shetland as to require their rejection™4

From the foregoing remarks and quotations it is obvious that the
assumption of Sir Isaac Newton that the earth is an oblate spheroid, is +
not confirmed by experiments made with the pendulum.

4 "Figure of the Earth," by Johannes Von Gumpach; 2nd Edit., pp. 229 to 244. Hardwicke, London,
1862.
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ARCS OF THE MERIDIAN 1

h The discrepancies and anomalies so often observed in pendulum

experiments, have led the followers of Newton to seek the desired
evidence in measurements of arcs of the meridian; but here again they
L are even more unfortunate than in their efforts with the pendulum. It is
certain that the question when attempted to be answered by such
measurements, is less satisfactory than was expected, and in many
respects the results are contradictory.

"The determination of the exact figure of the earth (M. Biot remarks)

has, for the last century and a half, been one of the constant aims of the
L labours of the French Academy of Sciences. From the time of the first

measure of a degree by Picard, which enabled Newton to establish the
law of universal gravitation, the highest efforts of astronomy and
analysis have been directed to the consolidation of all the elements of
that great phenomenon; and to the development of all the consequences,
which they allow us to draw, not only as to the figure, but also as to the
interior condition of the terrestrial spheroid.”

R

Notwithstanding that every possible phase of human ingenuity has been
brought to bear on this operation, which was expected to furnish positive
proof of the Newtonian assumptions, the whole has been, geodetically
and mathematically, a provoking failure. This will be evident from the
following explanation of the process adopted, and quotations of opinions
respecting it:-- *

"If we conceive a great circle in the heavens, the 360 radii of which
converge towards and meet in the centre of the earth, this will be the
normal circle by which true degrees are, and alone can be, determined on
the terrestrial surface, intersected by those radii. Practically the points of
intersection are determined by the plumb-line. Supposing now the earth
to be a perfect sphere, . . . all plumb-lines or normals prolonged would "
meet in the earth's centre, and consequently coincide with the radii of
the normal circle, determining in a direct manner true degrees on the

terrestrial surface; and therefore assuming the figure of the earth to 1
slightly deviate from that of a perfect sphere, it is natural to conclude,
without a positive proof or reason to the contrary, that the plumb-lines

|
|
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would continue to be directed to the earth's centre all the same. 1
Astronomy, however, not only without any proof or reason .’
whatever, assumes that they do not; but, moreover, starting on
L the assumption that the imaginary shape lent to the earth by Sir Isaac
Newton's theory, is its real shape, gives to the plumb-lines such
Imaginary directions as are needed in order to adopt the empirical
L results of geodetic measurements to the earth's imagined form. . . . That
the direction of the plumb-lines or normals to any given point on the
earth's surface is perpendicular to a tangent to that point, or to the plane
of its horizon is, as | have already shown, and as appears also distinctly
from Sir John Herschel's own words, a mere assumption, unsupported
by even the shadow of a reason; for what possible connection can there
L be between the positive force or 'law of nature' which determines the
directions of the plumb-line, and the imaginary line and plane, which
astronomers term 'a tangent' and ‘the horizon?""!

A

The actual results. of these repeated efforts will be seen in the following ‘
guotations. In the ordnance survey of Great Britain, which was

conducted by the Duke of Richmond, Colonel Mudge, General Roy, Mr.
Dalby and others, base lines were measured on Hounslow Heath and
Salisbury Plain, with glass rods and steel chains; "when these were
connected by a chain of triangles and the length computed, the result did
not differ more than one inch from the actual measurements--a
convincing proof of the accuracy with which all the operations had been
conducted. The two stations of Beachy Head in Sussex, and Dunnose in
the Isle of Wight, are visible from each other, and more than sixty-four +
miles asunder, nearly in a direction from east to west, their exact

distance was found by the geodetical operations to be 339,397 feet (sixty-
four miles and 1477 feet). The azimuth, or bearing of the line between
them with respect to the meridian, and also the latitude of Beachy Head,
were determined by astronomical observations. From these data the

length of a degree perpendicular to the meridian was computed, and

this, compared with the length of a meridional degree in the same "
latitude, gave the proportion of the polar to the equatorial axis. The

result thus obtained, however, differed considerably from that obtained

by meridional degrees. It has been found impossible to explain the want 1

of agreement in a satisfactory way. . . . By comparing the celestial with

1"Von Gumpach," pp. 38-53.
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the terrestrial arcs, the length of degrees in various parallels was 1
determined as in the following table: .’

Latitude of Middle Fathoms.
Point.

Arbury Hill and 52° 50~ 29.8” 60.766

Clifton

Blenheim and 52 38 56.1 60.769

Clifton

Greenwich and 52 28 5.7 60.794

Clifton

Dunnose and 52 2 19.8 60.820 1
Clifton

Arbury Hill and 51 51 4.1 60.849 ‘
Greenwich

Dunnose and 51 35 18.2 60.864

Arbury Hill

Blenheim and 51 13 18.2 60.890

Dunnose

Dunnose and 51 2 54.2 260.884 +
Greenwich

Notwithstanding the "accuracy with which all the operations had been
conducted," the skill and ingenuity and perfection of the instruments
employed were such that after measuring base lines far apart and
triangulating from summit to summit of the hills, between the stations
the actually measured and the mathematically calculated results "did not
differ more than one inch.” Such exactitude was never scarcely
contemplated, and certainly could not be surpassed, if at all equalled, by
the ordnance officers or practical surveyors of any other country in the 1
world; and yet they failed to corroborate the assumption of polar

—

2"Encyclopedia of Geography," by Hugh Murray, and several Professors of the University of
Edinburgh.
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depression or diminution in the axial radius of the earth. "For instead of
the degrees increasing as we proceed from north to south, they appear
to decrease, as if the earth were an oblong instead of

h an oblate spheroid."3

S

The fallacy involved in all the attempts to prove the oblate spheroidal

L form of the earth, is, that the earth is first assumed to be a globe, the
celestial surface above it to be concave, and the plumb-lines to be radii. If

this were the true condition of things, then all the degrees of latitude

would be the same in length; and if the earth were really "flattened at the

poles," the degrees would certainly shorten in going from the equator

towards the north. If, however, the celestial surface is not concave, but
horizontal, two plumb-lines suspended north and south of each other

L would be parallel, and would indicate equal length in all the degrees of

latitude, thereby spewing the earth to be parallel with the celestial

surface, and therefore a plane. The differences required by a globe are ‘

A

not found in practice, but such as a plane would produce are invariably
found. Hence the failure of geodesy becomes evidence against rotundity,
but demonstrating that the earth is parallel to the horizontal heavens,
and therefore of mathematical and logical necessity A PLANE. It is ever
the case, when falsehood is tested in the crucible of experiment, that its
value is diminished or destroyed, whilst the contrary is the case with
truth, which, like gold, the more intense the fire of criticism the more
brilliant it appears.

"When we come to compare the measures of meridional arcs made in

various parts of the earth, the results obtained exhibit discordances far *
greater than what we have shown to be attributable to error of
observation, and which render it evident that the hypothesis (of flattened
rotundity) in strictness of its wording is untenable. The lengths of the
degree of the meridian were astronomically determined from actual
measurement made with all possible care and precision, by
commissioners of various nations, men of the first eminence, supplied by
their respective governments with the best instruments, and furnished
with every facility which could tend to ensure a successful result.” 4

3 "Encyclopadia of Geography," by Hugh Murray, &c.
4 "Treatise on Astronomy," by Sir J. F. W. Herschel.
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The first recorded measurement of a degree of latitude is that by 1
Eratosthenes, 230 B.C. .’

h Toises.

Ptolemy A.D. 137, measured a
L degree and made it 56.900.

Fennel in 1528, measured a
degree near Paris, and found it
to be 56.746

The Caliph Abdallah

Almamoran made a degree to be
L 56% miles, of 4000 cubits each.
How much is the cubit?

A

Snell, in 1617, made it 55.100 ‘

Picard, in 1669, made it 57.060
Maupertius, in 1729, made it 57.183

Others at different times made a

degree in France to be 56.925

respectively 57.422

The arc measured by Picard in +
1669, between Paris and

Amiens, was again measured in
1739, and found to be instead of

57.060 toises 57.138
The arc 56.925 measured in
1752 was again measured some -’
years afterwards, and found to
be 56.979

English Feet. 1
The measurement by the 365.782

|
|
|
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Swedish Government, in 1
latitude 66° 20~ 10” was *

L By the Russian Government, in
latitude 58° 17~ 37” 365.368

L By the English, in latitude 52°
35" 45" 364.971

deg. min. sec. English

Feet
The French, in 46 52 2 364.872
L er 44 51 2 364.535 1
The Roman, in 42 59 O 364.262
h The American, United 39 12 0 363.786 ‘
States, in
Peruvian 1 31 O 362.808
Indian 16 8 22  363.044
" 12 32 21 363.013
Africa (Cape of Good Hope) 35 43 20 364.059 +
deg. min. sec.
The arc measured by Swedenwas 1 37 19
Russia 3 35 5 .,
h England 3 57 13
F France, 1st. 8 20 0 1
L " 2nd. 12 22 13
|
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Rome 2 9 47 1
America 1 28 45 I’
Peru 3 7 3
India, 1st. 15 57 40

" 2nd. 1 34 56
Africa (Cape of Good Hope) 3 34 35

It may be interesting to state here a few of the instances of the great care
and accuracy manifested by the English ordnance surveyors; from which
we may conclude that their published results may be implicitly relied on.

A

"A base on Salisbury Plain was measured in 1794 with steel chains, and ‘
was found to be 36574.4 feet long, and the length, as obtained by

triangulation from the Hounslow Heath base, being 36574.3, exhibited
therefore a difference of little more than an inch in a length of nearly
seven miles."s

"The measurement of this base (on Belhelvie Sands in 1817) occupied
from May 5 to June 6, and Ramsden's steel chain was again the
instrument used. Its length, when compared with the unit ordnance
standard bar O, is found to be 26.516.66 feet, and the length as

deduced (in 1827) from the Lough Foyle base, is 26.518.99 feet." +

"Hounslow Heath base, measured with glass rods, when reduced to the
ordnance standard, 1784, was 27.405.06 feet; the same measured with
steel chains, in 1791, gave 27.405.38 feet. Deduced by computation from
Lough Foyle base, in 1827, was 27.403.83 feet."

"Salisbury Plain base, measured by steel chains (1794), was 36.575.64 .,
feet. By Colby's compensation bars (1849), it was found to be 36.577.95
feet. Computed from Lough Foyle base (1827), 36.577.34 feet."¢

5 "Professional Papers of the Corps of Royal Engineers." By Major General Colby; vol. iii., p. 10.
6 "Professional Papers of Royal Engineers," new series; vol. iii,, p. 27.
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Thus it will be seen that the least error between actual measurement of
base lines, and the results by triangulation and computation from distant
bases was 0.1 foot, a shade more than 1 inch, and the greatest error 2.33
feet.

S

"These measurements are the most correct that, perhaps, have ever been
made on the face of the earth. Men of the greatest skill have been
employed; instruments of the most perfect construction have been used;
every precaution has been adopted to avoid error, and all that science
could do has been done."”

How strange it appears, that one of the most ingenious mathematicians
the world ever produced, assumed for certain purposes that the earth
was a globe, that it revolved, that its revolutions caused the fluid and
plastic matter of its substance to determine towards the equator--
causing it to "bulge out" to a greater extent than the diameter in the
direction of the axis, and therefore the circumference .at the equator

must be greater than the circumference at right angles, or in the

direction of latitude; or, in other words, that the degrees of latitude must
diminish towards the poles, and yet "men of the greatest skill," with
"instruments of the most perfect construction,” having availed
themselves of "all that science can do," have succeeded in making
measurements the most exact "ever made on the face of the earth," have
found results the very reverse of all that the Newtonian theory deemed
essential to its consistency and perfection! Instead of the

degrees diminishing towards the pole they were found to increase; as if

the earth were egg-shaped or prolonged through its axis, and not, like an +
orange, flattened at the sides--"as if;" to use more scientific language,
"the earth were an oblong instead of an oblate spheroid."

A

Well may such language as the following be used by practical writers!

"The geodetic operations carried out during the last century and a half
for the purpose of determining the figure and the dimensions of the -’
earth have, up to this time, led to no satisfactory results. Having been
performed by the most eminent astronomers, with the most perfect

Instruments, in short with all the resources of modern science, it would 1
seem that they ought to have led to a final solution of this most

7"The Earth," p. 20, by Captain A. W. Drayson, Royal Artillery.
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interesting problem; such, however, is by no means the case. Every new 1
measure of a meridian arc has but added, and adds, to the existing .’
doubts, and want of concordance, nay to the positive contradictions

which the various operations exhibit, as compared with one another." 8

"The remarkable circumstance to which | would direct attention is, that
in the middle of the nineteenth century, and at a time when astronomy
and analysis celebrate their most brilliant triumphs, the ground itself on
which the truth of all their practical observations and theoretical
deductions mainly rests, continues a subject of doubt and perplexity as
much as ever it was in the almost forgotten days of Sir Isaac Newton.
After 150 years of unceasing efforts astronomy has yet to discover
whether the terrestrial equator forms an ellipse or a circle. After a
century and a half of unsuccessful calculation, analysis is still seen toiling
to invent empirical formulas for the purpose of establishing a tolerable
accordance between the geodetic measurements of to-day and those of ‘

A

yesterday." 9

Had it been seen in the days of Newton, or even a century ago, that the
surface of standing water was not convex, and therefore that the earth
could not be a globe at all, the great expense and labour, and the
inconceivable anxiety which astronomers have experienced through the
contradictions and inconsistencies developed during their attempts to
reconcile the facts of nature with the fancies of speculative
mathematicians, would have been avoided, and society saved from the
infliction of an education which, in the most confused manner, includes

a system of astronomy at variance with every perception of the senses, +
contrary to every day experience, and demonstrably false both in its.
groundwork and in its principal ramifications.

8 "Memoirs of the Imperial Academy of Sciences of St. Petersburg.” By General Von Schubert. St.
Petersburg, 1859.
9 "Figure of the Earth," p. 3, by von Gumpach.




214

SPHERICITY INEVITABLE FROM SEMI-FLUIDITY 1

h An argument for the earth's rotundity is thought, by many, to be found in
the following facts:

"Fluid or semi-fluid substances in a state of motion invariably assume
L the globular form, as instanced in rain, hail, dew, mercury, and melted
lead, which, poured from a great height, as in the manufacture of small
shot, becomes divided into spherical masses."

"There is abundant evidence, from geology, that the earth has been a
fluid or semi-fluid mass, and it could not, therefore, continue in a state of
L motion through space without becoming spherical.”

A

In the first place, in reply to the above, it is denied that hail is always
globular. On examination immediately after or during a hail-storm, the ‘

masses present every variety of form, and very few are found perfectly
globular. Rain and dew cannot so well be examined during their fall, but
when standing on hard surfaces in minute quantities, they generally
appear spherical, a result simply of "attraction of cohesion.” The same of
mercury; and in reference to the formation of shot, by pouring melted
lead from the top of a very high tower into cold water, it is a mistake to
suppose that all, or even a large proportion, is converted into truly
spherical masses. From twenty to fifty per cent. of the masses formed are
very irregular in shape, and have to be returned to the crucible for re-
melting. In addition to which it may be remarked, that the tendency in *
falling fluids to become globular is owing to what, in chemical works, is

called "attraction of cohesion™ (not "attraction of gravitation "), which is
very limited in its operation. Its action is confined to small quantities of
matter. If, in the manufacture of shot, the melted metal is allowed to fall
In masses of several ounces or pounds, instead of being divided (by
pouring through a sieve or "cullender" with small holes) into particles
weighing only a few grains, it will never take a spherical form. Shot of an "
inch diameter could not be made by this process; bullets of even half an
inch can only be made by casting the metal into spherical moulds. In

tropical countries the rain, instead of falling in drops, or small globules, 1
often comes down in large irregular masses or gushes, which have no
approximation whatever to sphericity. So that it is manifestly unjust to

|
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affirm, of large masses like the earth, that which attaches only to minute
portions, or a few grains, of matter.

Without denying that the earth has been, at some former period, or was,

when it first existed, in a pulpy or semi-fluid state, it is requisite to prove

beyond all doubt that it has a motion through space, or the conclusion
that it is therefore spherical is premature, and very illogical. It should
also be proved that it has motion upon axes, or it is equally contrary to
every principle of reasoning to affirm that the equatorial is greater than
the polar diameter, as the inevitable result of the centrifugal force
produced by its axial or diurnal rotation. The assumption of such
conditions by Sir Isaac Newton, as we have seen when speaking of the
measurement of arcs of the meridian, was contrary to evidence, and led
to and maintains a "muddle of mathematics" such as philosophers will,
sooner or later, be ashamed of. The whole matter, taken together,
entirely fails as an argument for the earth's rotundity. It has been
demonstrated that axial and orbital motion do not exist, and, therefore,
any argument founded upon and including them as facts is necessarily
fallacious.

A
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DEGREES OF LONGITUDE 1

h Another argument for the globular form of the earth is the following:--
The degrees of longitude, radiating from the north, gradually increase in
extent as they approach the equator; beyond which they again converge,
L and gradually diminish in extent towards the south. To this it is replied,
that no actual, direct, or trigonometrical measurement of a degree of
longitude has ever been made south of the equator: therefore, no
geodetic evidence exists that the degrees are either less or more. The
following is the true state of the question:--If the earth is a globe, it is
certain that the degrees of longitude are less on both sides of the equator
than upon it. If the degrees of longitude are less beyond, or to the south
L of the equator, than upon it, then it is equally certain that the earth is.
globular; and the only way to decide the matter, and place it beyond all
doubt, is to actually measure a distance, to the south of the equator, at ‘

A

right angles to a given meridian, with non-expanding rods or chains,
such as are used by the English Ordnance surveyors, and between two
points where the sun is vertical at an interval of four minutes of solar
time. Or, in other words, as one degree is a 360th part of the sun's whole
path over the earth, so is the period of four minutes a 360th part of the
whole twenty-four hours which the sun requires to complete its course:
therefore, whatever space on the earth is contained between any two
points, where the sun is on the meridian at twelve o'clock and at four
minutes past twelve, will be one degree of longitude. If we know the *

proximate distance between any two places, in the south, on or about the
same latitude, and have the difference of solar time at these two places,
we can calculate, accordingly, the length of a degree of longitude at that
latitude. Such elements we have from the map, recently published, of
New Zealand, in the "Australian Handbook, Almanack, and Shippers'
and Importers' Directory, for the Year 1872." 1 It is there stated that the
distance (mail route) between Sydney and Nelson is 1400 miles (sea .,
measure), equal to 1633 statute miles. From this distance it is proper to
deduct fully 50 miles for the distance in rounding Cape Farewell and
sailing up Tasman Bay, at the head of which Nelson is situated. But if we 1
allow 83 miles, which is more than sufficient, we have the straight-line

1 Published by Gordon & Gotch, 85, Collins Street West, Melbourne, and 121, Holborn Hill, London.
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distance, from the meridian of Sydney to the meridian of Nelson, as 1550 1
statute miles. The two places are nearly on the same latitude, and the .’
difference in longitude is 22° 2" 14”. 2 The whole matter now becomes a
mere arithmetical question: if 22° 2" 14” give 1550 statute miles, what
will 360° give? The answer is 25,182 miles. Hence, a 360th part of this
distance is one degree; and the length of such degree is nearly 20 miles.
But upon a globe, such as modern astronomers affirm the earth to be,
the length of a degree at the latitude of Sydney would be 49.74 nautical
miles, or 58 statute miles. Hence we find that the actual length of a
degree of longitude at the latitude of Sydney is nearly 12 miles

longer than it could possibly be if the earth is a globe of 25,000 miles'
equatorial or maximum circumference; and the distance round the earth,
at that latitude, is 25,182 statute miles, instead of 20,920, the difference
between theory and fact being 4262 miles.

A

and Bluff Harbour, South New Zealand--1400 nautical, or 1633 statute
miles--and take the difference of longitude between the two places,
allowing 50 statute miles for the angular or diagonal direction of the
route to Bluff Harbour, we find the degrees of longitude fully 70 statute
miles; whereas, at the average latitude of the two places, viz., 42° S., the
degrees, if the earth is a globe, would be less than 54 statute miles; thus
showing that in the south, where the length of a degree of longitude
should be 54 miles, it is really 70 miles, or 16 miles longer than would be
possible according to the theory of the earth's rotundity.

If, now, we take, from the same map, the distance between Melbourne ‘

From the above two cases we also find that the degrees of longitude at +
the latitude of Bluff Harbour, on the southern point of New Zealand, are
somewhat longer than the degrees between Sydney and Nelson, where
they ought to be--if the earth is globular--several miles less; and also
that, according to the same doctrine, there is an excess of 7466 statute
miles in the whole circumference.

The following table of longitudes at different latitudes will be useful, to I’
enable the reader to make calculation; for himself:--

Degrees. Nautical 1

2 Communicated by Captain Stokes, of H.M.S. Albion, to the "Australian Almanack for 1859," p. 118.
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Latitude O
" 1
10
" 20
" 30

(Cape 34
Town)

Latitude 40
" 45
" 50

(Cape 56
Horn)

Latitude 60

65

86
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Miles.

Longitude = 60.00

= 59.99

= 59.09

= 56.38

= 51.96

= 49.74

= 459G

= 42.45

= 38.57

= 33.55

= 33.00

= 25.36

= 20.52

= 15.53

= 10.42

5.53

= 4.19

= 3.14

= 2.09
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" 90 " = 0.00

That the above calculations are proximately correct, is corroborated by
the results obtained from the datum furnished by the Atlantic Cable
between Valencia and Newfoundland. In Chapter IV. of this work it is
shown that the earth being a plane, the circumference at the latitude of
Cape Town, South Africa, must be 23,400 statute miles. Now, the
latitude of Cape Town is 34 °, of Sydney 33%2°, and of the entrance to
Tasman Bay, going to Nelson, about 40°. If we take the average latitude
of the mail steamer route between Sydney and Nelson, we find the
distance round the earth at such latitude to be 24,776 miles; and, at the
average or medium latitude between Melbourne and Bluff Harbour, still
farther south, 25,200. The proximate agreement between these results of
calculation, from given base-lines north and south of the equator, is
perfectly consistent with the fact that the earth is a plane. The following
diagrams, figs. 90 and 91, will show the difference, in regard to degrees
of longitude, between theory and fact

According to fig. 90, the circumference at the latitude of Bluff Harbour,
south end of New Zealand, shown by the line N, Z, should be about
17,600 statute miles; but it is practically ascertained that the distance
round, as shown by the dotted line N, Z, in fig. 91, P being the polar
centre, is 25,200 statute miles--a difference between fact and theory of
7600 statute miles.

FIG. 91.
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The above calculations are, as already stated, only proximate; but as
liberal allowances have been made for irregularities of route, etc., they
are sufficiently accurate to prove that the degrees of longitude, as we
h proceed south-wards, do not diminish, as they would upon a globe, but
expand or increase, as they must if the earth is a plane; or, in other
words, the farthest point, or greatest latitude south, must have the
L greatest circumference and degrees of longitude. But actual
measurement--in Australia, or other southern lands, of the space
contained between two points east and west of each other, where the
difference in the solar time amounts to four minutes, can alone place this
matter beyond dispute. The day is surely not far distant when the
scientific world will undertake to settle this question by proper geodetic
L operations; and this not altogether for the sake of determining the
magnitude of the southern region, but also for the purpose of
ascertaining the cause of the many anomalies observed in its navigation,
and which have led to the loss of many vessels and a fearful sacrifice of ‘

S

A

life and property.

"In the southern hemisphere, navigators to India have often fancied
themselves east of the Cape when still west, and have been driven ashore
on the African coast, which, according to their reckoning, lay behind
them. This misfortune happened to a fine frigate, the Challenger, in
1845." 3

"How came Her Majesty's Ship Conqueror, to be lost? How have so
many other noble vessels, perfectly sound, perfectly manned, perfectly
navigated, been wrecked in calm weather, not only in a dark night, or in *
a fog, but in broad daylight and sunshine--in the former case upon the
coasts, in the latter, upon sunken rocks--from being 'out of reckoning,’'
under circumstances which until now, have baffled every satisfactory
explanation." 4

"Assuredly there are many shipwrecks from alleged errors in reckoning

which may arise from a somewhat false idea of the general form and I’
measurement of the earth's surface; such a subject, therefore, ought to be
candidly and boldly discussed."> 1

3"Tour through Creation,” by Rev. Thomas Milner, M.A.
4Von Gumpach. "Figure of the Earth," p. 256.
5"The Builder." Sept. 20th, 1862.
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Surprise at the frequency and the sadness of such losses will naturally 1
subside when it is seen that the degrees of longitude beyond the .’
equatorial region gradually increase with the southern latitude. A false
h hypothesis, a merely supposed sphericity of the earth and of gradually
diminishing lines of longitude on each side of the equator is the true
cause of the greater number of these sad catastrophes which have so
L often startled and appalled the public mind. To this fallacious doctrine of
rotundity may be traced not only the source of these terrible losses and
.sufferings, but also of the fact that mariners are unable to see the true
cause of the disasters, and are therefore unable to benefit by experience,
and to guard against them in future voyages. They have been led to
attribute all the fearful dangers of southern waters to imaginary causes,
L the chief of which is the prevalence of direct and counter currents. One
of the most common peculiarities in these regions is the almost constant
confusion in the "reckoning;" as will be seen by the following
guotations:-- ‘

A

"We found ourselves every day from 12 to 16 miles by observation in
advance of our reckoning." 6

"By our observations at noon we found ourselves 58 miles to the
eastward of our reckoning in two days. "7

"February 11th, 1822, at noon, in latitude 65.53. S. our chronometers
gave 44 miles more westing than the log in three days. On 22nd of April
(1822), in latitude 54.16. S. our longitude by chronometers was 46.49,
and by D.R. (dead reckoning) 47° 11" : On 2nd May (1822), at noon, in *
latitude 53.46. S., our longitude by chronometers was 59° 277, and by
D.R. 61° 6”. October 14th, in latitude 58.6, longitude by chronometers
62° 467, by account 65° 24" . In latitude 59.7. S., longitude by
chronometers was 63° 287, by account 66° 42", In latitude 61.49. S.,
longitude by chronometers was 61° 537, by account 66° 38”." 8

The commander of the United States exploring expedition, Lieutenant -’
Wilkes, in his narrative, says that in less than 18 hours he was 20 miles
to the east of his reckoning in latitude 54° 20~ S. He gives other

Instances of the same phenomenon, and, in common with almost all 1

6 "South Sea Voyages." By Sir J. C. Ross, p. 96, vol. i.
7"South Sea Voyages," by Sir J. C. Ross, p. 27.
8 "\/oyages towards the South Pole," by Captain James Weddell.

et




et

222

other navigators and writers on the subject, attributes the differences 1
between actual observation and theory to currents, the velocity of which, .’
at latitude 57° 15" S., amounted to 20 miles a day. © The commanders of
these various expeditions were, of course, with their education and belief
in the earth's rotundity, unable to conceive of any other cause for the
differences between log and chronometer results than the existence of
currents. But one simple fact is entirely fatal to such an explanation, viz.,
that when the route taken is east or west the same results are
experienced. The water of the southern region cannot be running in two
opposite directions at the same time; and hence, although various local
and variable currents have been noticed, they cannot be shown to be the
cause of the discrepancies so generally observed in high southern
latitudes between time and log results. The conclusion is one of
necessity--is forced upon us by the sum of the evidence collected that the
degrees of longitude in any given southern latitude are larger than the
degrees in any latitude nearer to the northern centre; thus proving the ‘

A

already more than sufficiently demonstrated fact that the earth is a
plane, having a northern centre, in relation to which degrees of latitude
are concentric, and from which degrees of longitude are diverging lines,
continually increasing in their distance from each other as they are
prolonged towards the great glacial southern circumference.

9 "Condensed Navigation," p. 130. Whittaker and Co., London.
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"SPHERICAL EXCESS."

As a proof of the earth's rotundity, many place great reliance upon what
is called the "spherical excess,” which has been observed on making
trigonometrical observations on a large scale.

"The angles taken between any three points on the surface of the earth by
the theodolite are, strictly speaking, spherical angles, and their sum must
exceed 180 degrees; and the lines bounding them are not the chords as
they should be, but the tangents to the earth. This excess is inappreciable
In common cases, but in the larger triangles it becomes necessary to
allow for it, and to diminish each of the angles of the observed triangle by
one-third of the spherical excess. To calculate this excess, divide the area
of the triangle in feet by the radius of the earth in seconds, and the
guotient is the excess:" !

"The theodolite used to measure the angles (in the English survey)
surpassed in its dimensions and elaborate workmanship, every
instrument of the kind that had been seen in Europe; it measured angles
with such precision, that it became necessary, in the calculation of the
triangles, to take into consideration the excess of three spherical angles
above two right angles, a quantity that had hitherto been too minute to
be ascertained by any instrument, and was only known by theory to have
any existence. The amount of the total error in the sum of the three
angles never exceeded three seconds, so that the angles. generally must
have been measured to the nearest second." 2

In this so-called argument for rotundity we have another instance of the
manner in which the most practical men of science are led astray. Just as
the differences observed in the reading of chronometers as compared
with those of the logs and dead reckonings when sailing in the southern
regions, navigators, having had an education which involved the doctrine
of rotundity, could not possibly see the real explanation which
demonstrable truth afforded, but were forced to adopt the idea that
ocean counter currents existed, overlooking altogether, and not daring to
face the obvious fact that the differences were observed whether sailing

1"Treatise on Levelling." By Castle.
2Dr. Rees's "Cyclopcedia," article "Degree."
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east or west, and therefore that they were parties to the contradictory
notion that the currents of the sea were moving in contrary directions
carrying ships right and left, or backward and forward, at the same time;
h so the most skilful observers connected with the ordnance survey of
Great Britain and Ireland, could not see that the angles which were too
large for agreement with their general operations were the result of slight
L divergence in the rays of light passing through the lenses of their
telescope; but, contrary to every principle of reasoning, assumed that the
tops of the high places on and to which observations were made, were
divergent from the common centre of a globular earth, and hence the so-
called "spherical excess," for which they made such allowances as were
necessary to make their observations agree with the theory of rotundity.
L Had they known that such a theory was contrary to fact, and that th