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PREFACE.

............

JorN StuArT MILL, in his valuable work On Liderty, says this:—
“It is the fashion of the present time to disparage megative logic —that
which points out weaknesses in theory or errors in practice, without estab-
Uishing positive truths. Such megative criticism would indeed be poor
enough as an ultimate result; bul as a means to altaining any positive
knowledge or conviction worthy the name, it cannot be valued too highly ;
and until people are again systematically trained to i, there will be few
great thinkers, and a low general average of intellect, in any but the mathe-
matical and physical departments of speculation. On any other subject, no
one’s opinions deserve the name of knowledge, except so far as he has either
had forced upon him by others, or gone through of himself, the same mental
- process which would have been required of him in carrying on an active
controversy with opponents. That, therefore, which, when absent, it is so
indispensable but so difficult to create, how worse than absurd it is to forego,
when spontaneously offering dtself! If there are any persons who contest
a recewed opinion, or who will do 8o if law or opinion will let them, let us
thank them for i, open our minds to listen to them, and rejoice that there
13 some one to do for us what we otherwise ought, if we have any regard for
either the certainty or the vitality of our convictions, to do with much greater
labour for ourselves.”

There are, truly, people who  contest™ certain “ received opinions;”
and, people, also, who have great ‘“‘regard” for the * vitality of their
convictions.” * Theoretical Astronomy Ezamined and Exposed™ is sent
forth to the world by one of the former class, especially for those of the
latter. But he who thus throws out his little book upon the turbulent
waters of Literature—and who does so with the conviction that it will
never sink—belongs to both of these classes : ke regardsthe vitality of his
convictions as of great moment—remembering that where there is no
life there is no power. The author is convinced that mere *opinions”
are of very little use in Physics or Metaphysics: and, that the chief aim
should be to arrive at the FACTS. He desires the Reader to test his
OWN convictions—to put a strain upon them—to try them as to their vi-
tality ; and, this done, to heap all the weight which will thus be gained
upon those of *“ CommoN SENSE” as laid down in the book before him :
recollecting that the more absurd or outrageous a man’s convictions may
happen to be, with so much the greater ease can they be overthrown.
If, then, thou be not a Zetetic Philosopher already—and de not fearful of
the name, which only means One who *proves’ things, and ¢ holds fast
to the good,'—take this book, Reader : and, if thou canst not overthrow
it, be content—nay, be * thankful”—to be overthrown by it: since no
harm can ibly result from the adventure, but, it may be, that
positive and well-grounded * convictions” shall take the place of mere

baseless or ill-founded * opinions.”
« COMMON SENSE."
Greenwich, London, 8.E., June, 1866.



THEORETICAL ASTRONOMY EXAMINED AND EXPOSED.
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OPINIONS OF THE PRESS.

PYTTYTTIIN saesecee

THE Volume to which these Reviews are now prefixed originally appeared in Parts,
each part comprising a Chapter. These were, in due course, f ed to the Editors
of the principal Metropolitan Newspapers and Magazines; and the following Opinions
which soon afterwards a%pea.red—an which are the whole of those which came under
our notice—are given word for word as we find them. We give them a place, consider-
ing it to be possible that theg may be interesting to those who wish to weigh the sub-
ject and to see at a glance what the people have presented to them for their edification.
%Ve betghleave to thank each Reviewer for his opinion of sundry Parts, and, also, to re-
quest the favour of a careful consideration of the subject in its more complete form.

PUBLIO OPINION, APRIL 23, 1864.
‘“ Theoretical Astronomy Examined and Exposed. By ‘Common Sense® London :
F. Pitman,— ‘Uommon Sense’ is smart at the expense of the modern astronomers,
whoge conflicting statements about the distance of the sun from the earth are 8o nume-
rous. He ridicules modern astronomy, and caustically comments on the unreliahle
character of the views its professors advance for our guidance.”

GREENWICH FREE PRESS, MAY 7, 1864.
¢ Theoretical Astronomy Examined and Exposed : by CoMmMoN SENSE. Dedicated
to ‘Parallax’ London: F. Pitman, 20, Paternoster Row. Price Sixpence. The
author of this clever pamphlet is well known to our readers, It has been said by many,
‘How is it that Professor Airy and his galaxy of assistants have never attempted to
answer this pungent pamphlet, especially as the author is a native of Greenwich, and
lives within a few hundred yards of Flamstead House! ‘Common Sense’ argues his
osition in a very able manner: the highest authorities are quoted, and, to our minds,
gemolished like a pack of cards. We do not commit ourselves to every statement our
author makes: but justice compels us to say, his remarks on the views propounded b,
the Astronomer Royal, ¢ Daily Telegraph,’ Rev. C. Pritchard, Rev. R. Main, Dr. Lard-
ner, Mr. Glaisher, Mr. Burchett, Lord Brougham, Sir D. Brewster, Rev. D. Olmstead,
are telling in the extreme : while the crude and uncertain statements made by the pro-
fessors of the ‘exact’ science of Astronomy, are shattered to the winds by the author’s
powerful pen. The book is beautifully Prinbed, and will no doubt command a large
circulation, in these days of free enquiry.”

THE NEWS OF THE WORLD, MAY 8, 1864.

_ ““Theoretical Astronomy Examined and Exposed. By ‘Common Sense’ Part I.
[Pitman.] This is a novel and curious attempt to show that astronomers are all wrong,
‘not only in their calculations of distances, but also about the shape of the earth; an
it will obtain the notice which &l such curious attempts engage. The author takes
great pains to show that he is right; and his readers will admire, at least, his own
confidence in the new theory which he promulgates, and the vigorous manner of his
onslaught upon the astronomers.”

THE ILLUSTRATED LONDON NEWS, MAY 28, 1864.

A gamphlet by a Protestant divine has lately been issued, in which the Cardinal
mightfind some comfort. Itistermed ‘Theoretical Astronomny Examined and Exposed,’
" and it insists that Astronomy is no exact science, because the sun’s distance varies in

astronomical calculation from three millions and a half, to four hundred millions of
miles, and that 122,000,000 miles have been cut off Neptune’s distance at one stroke!
Emboldened by these little facts, the author cites Messrs, Glaisher and Burchett to
prove that, judging from a balloon view, the earth is flat, and, by an ingenious reading
of perspective, determines that the distant view of ships at sea does not prove the
earth’s rotundity, Nor, says he, does our planet—which, in fact, is NoT a planet—
move round the sun. The sun moves; Galileo was wrong; Copernicus a driveller.
The earth is a huge, flat plain, over the edge of which any one may peep. The stars
and the moon are merely its lights; the sun travels over it, but what he does to get
back to the east every morning, and how the calculation of eclipses and the rotaticn
of the seasons in a system of Astronomy which is all a supposition and a delusion
happen to be right, it is hard to say.”



OPINIONS. vii

THE FAMILY HERALD, JUNE 25, 1864.

‘ SPHEROID sends us the first part of a book called Theoretical Astronomy, in which
the modern science of Astronomy is utterly turned upside down. Here is some portion
of his book :—*‘ Since Copernicus lived, ¢ followers’ have feasted and revelled upon the
strength of the poor old man’s legacy. We—the people—are taught that Astronomy is
an ezact gcience! Let us be certain. Copernicus computed the distance of the sun
from us to be 3,391,200 miles; Kepler reckoned it to 12,376,800 miles; Ricciola,
27,360,000 miles ; Newton gaid it did not matter whether we reckoned it 28 or 54 mil-
lions of miles, for he said that either would do well; Benjamin Martin, in his Jntroductivn
to the Newtonian Philosophy, in 1754, says that its distance is between 81 and 82 millions
of miles; fifty years aﬁ, schoolboys were taught that it was just 81 millions; in Orr's
Circle of the Sciences, Mr. Breen says that it 18 more than 82 and a half millions; in
1784, Thomas Dilworth says 93,726,900 ; modern school-books, over which children now
spend their plnﬁf ul energies and enfeeble their bodies, give us the distance as 95,000,000
of miles; Mr. Hind has stated that, positively, it is 95,298,260 ; and, according to a
writer in the Telegraph of November the 80th, 1863, Gilliss and Gould state that it is
more than 96 millions, and Mayer, more than 104 millions of miles! 8o much for
‘ Knowledge’ falsely 80 called.” ~The author then endeavours to prove the round world
flat; the stars not planets but lights; the sun lgoes round—or, he should say, under and
over—the earth; and that astronomers are donkeysand not clever men. Hissuggestion
about the rotundity of the earth being scarce proved by the apparent convexity of the
ses, is skilful, and shows much thought; but what does he say to the other proofs of
the rotundity of the earth, especially that one which is, we think, not ummgorta.nt,-—
the circular shadow cast by the earth on the moon during the eclipse of the latter?
How is it again, if the principles of Geodesy be altogether wrong, that calculation of
eclipses is perfect to the second, and that these eclipses may be calculated for twenty
or a handred years forwards or reckoned backwards? We quite agree with SPHEROID
when he blames knowledge, ‘‘falsely so called,” and we y agree with Cardinal
Wiseman when he tells us that Science will have to restudy her deductions, and will
have to make them more consonant with the Word of God. e algo may be obliged to
ma:lka&?:tﬁgterpretaﬁon of that sacred volume more consonant with Science, Charity,
an

THE SPIRITUAL TIMES, AUGUST 6, 1864.
“Theoretical Astronomy, by Common SEnsr. (F. Pitman.) We have the first
two parts. They are full of striking arguments, and not a few ideas that cause us to
ask ourselves—dyo we stand on our head or feet? The modern ideas of astronomy are
critically examined, and would appear to be found wanting—but as we are not sufliciently
enlightened in Astronomical knowledge to judge the matter fairly, we can only recome
mend & perusal of the numbers as they appear.

THE LONDON READER, AUGUST 20, 1864.

“ Theoretical Astronomy Examined and Exposed. By ¢Common Sense.’ Parts L
end TI. London: F. PitMaN.—There is no doubt that, in the ordinary affairs of the
world, common sense is the one quality chieflyneeded ; but it is, unfortunately, as rare
as it is desirable. If people were only endowed with common sense, say tﬁlilosophers,
what a world it would be! How merrily this good old globe would spin ugh space
and circle through the spheres! But stay—here is a philosopher—an astronomical
philosogher—-the author writing under the pseudonym above—who states solemnly that
the world is not round, and that it does not move through space at all. According to
the dictum of ‘Common Sense,” the so-called exact science of astronomy, as at present
understood, is all wrong, and astronomers, one and all, are mad as March hares. There
is no truth in their science, and no science in themseives; and ‘Common Sense’ tells
them so flatly, and in good set phrase. They are men before their age—that is to say,
they should have lived in the times of Ptolemy, and tanght the Ptolemaic theory of the
stars, That is what ‘Common Sense’ proposes, as far as we can discover ; for he utterly
renounces—we had almost written denounces—Copernicus and Galileo, and will have
nought to do with their astronomical dicta ; and, as forthe ©lesser lights’ of the science,
Herschel and Hind, the astronomer royal himself, and all other astronomers whom-
soever, why, Hanwell is the only fitting ’place for them. Our author proclaims aloud
that they are fulse teachers, every man of them, and looks hopefully for the time when
the doctrine they propouad ¢ will be saluted by the peogle at large as the most stupen-
dous absurdity that ever entered the mind of man.” There is no certaintv as to what
will or will not happen ; still, we venture to say that we doubt the arrival of this period 3
and, meanwhile, we feel pretty sure that ‘the people at large’ will believe in Galileo
and his disciples, and exclaim, us the great astronomer did, when carried, bruised and
bleeding, from the rack, for daring to publish the theory of the earth’s rotation,
‘K pur ce, muove ! ’—* it moves, nevertheless.’”

-



-viil OPINIONS.

THE MORNING ADVERTISER, JANUARY 21, 1865.

¢‘Theoretical Astronomy Examined and Exposed. By *Coumon Sknsr.” Parts
I, II, and III.—London : Job Caudwell, Strand. SINCERE conviction earnestly
and resulting not from hasty prejudice or um-euoninﬁ obstinacy, but from a pecul
and exceptional mental bias, is deserving of respect and consideration, not the contempt
and ridicule which is too often its fate. We had all thought that the system of
Copernicus, and the discoveries of Galileo, Tycho Brahe, and Newton, were received as
matters no lon‘ﬁzr to be discussed, much less disputed. Here we have, however, no
brainsick speculator or rapt stargager, but a sane, sober, hard-thinking, reasoning, well-
informed man, adducing ents, a{:, and plausible uiumentl too, to show thatthe
world is a plane surface, and not a globe, as man and youth have been taught ; that the
sun goes round, or rather over and under, the earth; in short, that error and delusion
have blinded the mental vision of the scientific men whom we have worshipped with
unreagoning idolatry. Pope said— . .

¢ Natare and nature’s laws Ia'y hid in night—
God said, ¢ Let Newton be,” and all was h'ﬁht."
““The little Queen Anne’s man” it seems was wofully misled, and the millions of
Europe, Asia, Africa, and America, have been equally boozled, The writer, who
has adopted the pseudonyme ‘“ Common Sense,” displays certainly uncommon abili?
in support of his thesis—or gkill in riding hishobby, asit may be more properly termed.
¢ Common Sense” proposes as his axiom of investigation Dr, Beattie’s axiom, ‘‘ When
men are once satisfied to take things as they find them; when they believe Nature uﬁon
her bare declaration, without suspecting her of any design to impose upon them; when
their utmost ambition is to be her servants and interpreters; then, and not until then,
willphiloaoghy prosper.” QOur author next appeals, certainly rather to our ‘‘senses’
than to our ‘sensel' as to whether the earth is round. - He arrives at the conclusion of
Byron’s excellent ¢ Cot%ma.nder of the Faithful,” and lord of the unfaithfal Gulbeyaz,
who wag— ¢¢Sure the moon wasround,
And also was convinced the earth was sq
For he had travelled sixty miles, and found
Nosign that it was circular anywhere.”

“ Our author, however, is not to be classed with the ignorant—far from it. He has
examined‘, weighed, and considered all the ‘‘ proofs” of the astronomers, and, by his
balance, “found them wanting.”” Whether he will find others to approve of his balance,
or able to see through his spectacles, is anotherquestion. He puts his case ingenioualy.
One little point amused us, and though it does not convince us of the earth’s flatness
any more than of its actual concavity, suggests a reflection that may serve to humble a
too arrogant assumption of facts admitted without enquiry.

‘¢ ¢ Another curious effect of the aerial ascent was, that the Earth, when we were
‘“ at our greatest altitude, sitiveli appeared concave, looking like a huge dark bowl,
‘‘rather than the convex sphere such as we naturally expect to seeit. . . The horizon
““always appears to be on a level with our eye, and seems to rise as we rise, until at
““‘length the elevation of the circular boundary of the sight becomes 8o marked that the
¢‘ earth assumes the anomalous appearance, as we have said, of a concave, rather than
““a convex body.’—Mayhew’s Great World of London.

¢¢¢ Mr. Elliott, an American aeronaut, in a letter giving an account of hisascension
‘“from Baltimore, thus speaks of the appearance of the earth from a balloon :—“I don’t
‘“ know that I ever hinted heretofore that the aeronaut may well be the most sceptical
‘‘man about the rotundity of the earth. Pbilo:gfhy 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. Thus, upon a clear day,
*¢ the aeronaut feels as if suspended at about an equal distance between the vast blue
““ oceanic concave above, and the equally expanded terrestrial basin below.’

¢“¢The chief peculiarity of the view from a balloon, at a considerable elevation,
¢‘ was the altitude of the horizon, which remained practically at a level with the eye at
‘‘an elevation of two miles, 'ca.nsini 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 18, 1857.”

““These extracts are followed by others from Burchett's LINEAR PEKRSPECTIVE, the
Leisure Hour, &c. Indeed the writer a.p&)ears to have ransacked every modern pub-
lication for passages to confute the received theory of our solar system, and indeed our
Geodesy in bulk and in detail. Qur author is never dull, and his onslaughtson what he
believes to be error are hearty and trenchant. Without endorsing his arguments, or
holding hia peculiar theories, we can commend these little pamphlets to the reading
and thoughtful public.”



OPINIONS. ix

THE ENQGLISH LEADER, AUGUST 13, 1864.

. *“Theoretical Astronomy. By Common Sense. Parts I & II. (Pitman.) Either
this author has not common sense, or we have not; for the greater part of what he
writes we do not understand, and the part we do understand we disbehiove. The work
is dedicated to Parallax, a writer who must smile at the credulity of any one who takes
his view upon any subject.”

THE STANDARD, MAY 26, 1864.
¢ Mr. Pitman has just published the first part of a little work, the author of which
endeavours to prove that our present system of astronomy is entirely wrong. If not
profound, the work promises to be, at least, amusing. The author wi]f have 1t that the
world is not round ; this may be taken as a fair specimen of his opinions.”

THE OBSERVER, JANUARY 15, 1865.

**Theoretical Astronomy, examined and exposed by Common Sense. (Job Candwel
Strand.) The writer of these brochures undertakesto show that the earth is notvroum;:
even though ships may sail to the west by Cape Horn, and return by the east round the
Cape of Good Hope, because no “round world” is spoken of in the Bible; because the
standing order of the House of Commons has put & stop to the allowance of curvature
in railway surveys; and for sundry other reasons of an equa]ly weighty description.”

THE CHURCH TIMES, FEBRUARY 11, 1865.

“ Theoretical Astronomy Examined and Exposed. By *Common Sense.” Lon.
don: F. Pitman. THERE is hardly anything more offensive than the ignorance which
affects superior wisdom and learning. To hear men who have never studied politics
laying down political principles ; men who have never given twenty consecutive minutes
to the examination of theology and Church history, dogmatising upon the mysteries of
the Faith; men who have never read a legal book through asserting their views of
jurisprudence; men who have never studied any science attempting to teach the whole
cycle of the sciences, is remarkably unpleasant, but it is one of the penalties we pay
for the spread of ‘‘ civil and religious liberty :"” one of the fines imposed upon us by the
progress of what is amusingly called *‘ education.” It was but the other gay we heard
an argument between a cultivated theologian and one who frankly admitted thata theo-
logical training had not formed a portion of his education. The former used arguments
wEiloh were perfectly unanswerable, but that did not matter. He could not get hold of
his adversary, who slipped away from him like an eel in the hands of an inexperienced
fisher. Let him prove as much as he liked the truth of the sacramental system of the
Church, the other had always a way of escape; and at ome point of the conversation a
dialogue something like this occurred :—‘‘ Thus, you see, from Scripture alone—the
authority of which you admit—I have shown the fact of the Real Presence. The next
thing is to show how the Real Presonce affects the question of reverence.” * Oh, yes,
but wait awhile,” quoth the other, ‘“‘you haven’t shown that there’s anything about a
chancel or a surglioe mentioned in Scripture.” We are bound to say that the gentleman
in question tried his best to prove these things also; but when he had succeeded in
showing the resemblance between the Sanctuary and the Holy of Holies, and between
the ephod and the surplice, his opponent closed all argument by saying ¢ Well, you
have it all at your fingers’ ends: but I expect there’s SOME answer to what you say.”
What need, for further controversy, when one of the reasoners takes refuge in the sup-
position that no doubt there is some way of escape from an obvious conclusion ? Now
this is just what *“ Common Sense” istrying to do with Astronomy, and what Protestants
endeavour to do with Theology. “‘ A little knowledge is a dangerous thing”—but it
carries its own shield in itsself-complacency. Have men, whose lives have been devoted
to the consideration of the subject, arrived at an unanimous conclusion upon it? Wh,
should that affect John Smith ¢ Ho hasa right, or 8o he says, to believe just as muc]
or as little as he pleases. He won’t take the trouble to study the matter—he has some-
thing else to do, he will tell you. But he takes a section of the subject, reads a
“‘populaxr” book about it, picks out a few things which are in perfect harmony when
considered with others as a great whole, and because they appear to *‘ the thing he calls
his mind” to clash, he begins to ridicule the whole affair ; and, if in conversation, with,
many emphatic thumps on the table; if in writing, with many italics and small and
large capitals, he expresses his scorn for the entire business as utterly unworthy the
attention of a man of ‘‘ common sense.” What a mach abused term is that! They
who habitually use it are usually the most profound asses, the most insane parrots, the
most utter drivellers of the entire community. The odds are, that when a man avers
his *‘common sense” revolts at something, that something is beyond question true.
Sense is not perhaps, a very plentiful article at any time; but there is plenty of
¢* common sense’” and it would be well for the world if there were a good deal less of it
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THE CHURCH TIMES,—Continued.

““We wish, however, to this particular *Common Sense,” that his shadow may
never grow less. He is one of the most amusing of his tribe. We all know of
Goldsmith’s dog which— .

. .« . *“togain some private ends

Went mad, and bit the man.”
and thisis just what ““Common Sense” supposes astronomers to have done, and what
Protestants hold the Catholic Church does continually. “®Common Sense” insists that
the world is flat and that the sun goes round it. ‘‘ Whatever seems to be, is,”” may be
taken as his motto. We don’t feel the earth moving, therefore the earth doesn’t move.
The sun appears to rise and set, therefore he does move. A few astronomers have dif-
fered considerably as to the sun’s distance from the earth, therefore all astronomers are
wrong, and for their private ends have bitten the public with the same idea. We cannot

ive a better specimen of ‘‘Common Sense’s” argument than this, which we take the

berty of putting in our own words. Messrs. Glaisher and Coxwell have gone up in a
balloon to the height of two miles. When at that altitude the horizon appeared at the
level of their eyes, and the space within the horizon seemed concave instead of convex.
Therefore, says ‘“ Common Sense,” the world is not round but flat—and Scripture is
vindicated from the aspersions of Modern Science! Well, to tell truth, we never began
to despair of Scripture untjl we discovered that ‘‘Common Sense” had taken up the
cuadgels in 1ts defence.

““We beg the reader to believe that we should not have devoted so much of our

e to ““Theoretical Astronomy Examined and Exposed,” but that we think it an apt
illustration of a prevailing principle. ‘Commeon Sence,” we gather from the notice of
a contemporary, reprinted on the cover of one of the three ‘‘parts” before us, is a
clergyman—or at least a Dissenting minister, for the use of the words * Protestant
Divine” by the ILLUSTRATED NEWS proves nothing either way. He is the only even
partially logical Protestant we have ever come across—for what is a Protestant but one
who protests at whatever he does NoT understand ? Now ‘‘ Common Sense’’ certainly
does not understand astronomy. .

‘‘ But how many writers are every Week ‘‘ instructing the people” on theology, and
the base efforts of ritualists, and the glorious effects of Protestantism, and the deplor-
able results of Puseyism, who know just as much of these questions as *‘ Common Sense’
does of Astronomy! It is their cue to run eomethini down—and what better than
that which they have studied, if studied at all, only that they may pick holes in it ?
Macaulay in his Essay on Milton has a ps.ssaﬁe which fits well in this place. He says:
—“In ever{lvenemble precedent”’ a certain class of men ‘‘ pass by whatis essential and
take only what is accidental, they keep out of sight what is beneficial, and hold up to
public imitation all that is defective. If, in any part of any great example there is any-
thing unsound [in their eyes] these flesh flies detect it with an unerring instinct, and
dart upon it with a ravenous delight. If some good end has been attained in spite of
them, they feel, with their prototype, that

¢ Their labour must be to pervert that end
And out of good still to find means of evil.’”

We do think that all the Protestant journals ought to give *‘ Common Sense” a lift. He
is quite of thexr kidney—and though his publication amounts to a reductio ad absurdum,
they ought not to forget their friend because he has brought their principles to a logicai
test. e MOKNING ADVERTISER, we are happy to know, has already recognized the
obligation by puflin him. Cannot Mr. Whalley use his influence to get this ‘‘Pro-
testant Divine”’ well noticed ?

. THUS have we r?iproduced every Opinion which we have seen in print respecting this
little Volume: and we now ask, in common fairness, is there oNE amongst the number
which—opposing the matter—comes near enough to an ARGUMENT so as even to touch
it? No! 'The fact is, it is necessarily as hard to fight against ‘ Common Sense” as it
is to ““ kick against the pricks.” The shafts of ridicule are powerless against a coat of
mail; and wit and sarcasm are poor things where people expect wisdom. It will be
seen that the ILLUSTRATED LonDoN NEWS started the idea—which was caught hold of
by the CHurcH TiMES—that the author is *‘a Protestant divine:” but how this came
to be imagined it is difficult even to guess. But then, how came the writer in the NEws
to imagine that ‘Common Sense” ever said that the SBun’s distance, according to as-
tronomical observation, has varied ‘‘four hundred millions of miles.”!! How, indeed!
But we look forward hoping to see better things from the hands of the Reviewers;
and we trust that these gentlemen may be inspired by the spirit of genuine English
‘ Fair Play’ with a desire rather to attempt the pulling to pieces of the Facts a,mf the
Arguments which have been brought forward than with a desire merely to pick need-
less holes in the Author’s coat. “C, 8>
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INTRODUCTION.

TiME was, they said the Earth was flaf; but now they say it’s round !

But strange enough, though true, it is, no PROOF has yet been found.

Astronomers will tell you, if you ask them, o'er and o'er,

Proofs are by no means wanting, by the dozen or the score.

CorERNIOUS has told us this, and NEWTON, and the rest :

And people say ¢ These are the men who, surely, should know best !’

HERsoHEL, indeed, says, in his book, ¢ Well take it all for granted ;’

But “ COMMON SENSE” says, now-a-days, that something else is
wanted.

GLAISHER the bold, we have been told, has been far above the ground ;

But bold enough are we to say that proofs e ne’er has found.

Anud if’t be true the Earth’s a globe, who better off than he

To say, when looking down upon "t, The globe I plainly see I’

But, has he said so? No, not he : he knows his duty better

Than to utter such a falsehood, in the spirit or the letter.

‘Wken we take his Oorrespondence and his other publications,

‘We can find no mention of a globe in all his * Observations!”

And here 'tis well to notice, that, if the Earth’s a plane,

To all who view it from above, 't is concave, in the main,

As though it were a wassail bowl, so large and yet so true,

The horizon for its edges, and its depths all tinged with blue.

Thus we find that terra firma, if we take it as it looks,

Is very far from being as ’t is shown to us in Books :

For in them is nothing that would seem, if look’d at, like a cup,

But a circle, with a man on it, and a ship, perhaps, sailing up !

A globe this is to represent, having bottom, sides, and top,

And people all around it, there, by some means, made to stop !

And, all the while, ’tis spinning on its axs, like a toy!

At least, such is the theory : and it’s taught to girl and boy.

Sia hundred miles an hour, at London, is the rate it ’s going,

Heedless alike of thunder’s roar, or winds that may be blowing.

Professor AIRY, in his Lectures, says, ¢ young men,” “ Do you believe it 2™

‘We answer, ‘ No!® and tell him, he himself need not conceive it.

Baut this rofation is as naught compared with what we 're told

Of its revolution in its orbit round the Sun so bright and bold :
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For, although we are so wicked as to say * there 's nothing in it,’

The astronomers assure us 't is a thousand miles a minute !

All evidence that we may get from the senses that we own

Is nothing more (they tell us) than were we stick or stone!

They have long since failed fo trust them, a$ ArRAGo plainly tells us;

And yet, to trust these very men, old Etiguette compels us!

Trust them ! of course we will, when Nature ’s represented ;

But from putting faith in ¢heories may we ever be prevented.

And then, again, ’tis very plain that Nature 's always taught her

Sons to seek a level surface on the top of water.

But Nature and her sons must learn of the savans who will teach them :

For of theories they have enough, and who shall dare impeach them 2—

‘ The Earth a globe, and having on its surface lake and sea,

* What other form than globular can the surface of them be?’

But water must be LEVEL !'—* O, well then, never mind !

‘That’s but a trifling circumstance, some opening we shall find :

¢ Just say that level 's convex; and convex, say 't is level;

¢ And, then, all the mean objectors, we can send them to the

‘ Books we publish far and wide, just to have our views in,

¢ And they will find them, one and all, instructive and amusing.’

‘We have been told, in language bold, that the distance of the Sun

From Earth, in 64, is millions NINETY-ONE !

In '63, and years gone by, "t was taught in every school,

And who forgot "twas NINETY-FIVE was considered as a fool !

But trace the figures further back, and see the great variety

That has been taught for sober truth in respectable society :—

There’s EIGHTY-ONE, and FIFTY-FOUR, and TWELVE,—it is a
fact,— .

Have all been told, in earnest, in the science called * exact!”

But "tis not only here, indeed, that error has been found ;

One wrong begets a thousand, till the error runs its round:

The planets, one and all, have size and distance altered,

According to astronomers, who never yet have faltered!

In fact, the last mistake that's found in the distance of the Sun

Is considered to be progress—as a battle nobly won !

Four million miles is ¢ nothing® when "tis told of Earth or Mars,

And when million million millions is the distance of the stars!

The velocity of Light 's been told to the millionth of a second :

As though 't were possible, by man, that such could e’er be reckoned !

The Sun itself, 'tis said, has been clearly weighed and measured ;

And the figures of the reck’ning have been kept and dearly treasured.

But “ CoumoN SENsE” and REAsON will never fail to show
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That this is mere assumption, let who will pretend to know:

That real proofs there are none (or they never have been found),
And, this massive theory, undermined, must topple to the ground ;
The “ proofs™ of the astronomers have sound but little sense,

And those with Reason in their minds must banish them from thence.
TRUTH is no more nor less than in itself persistent ;

And he who urges aught beside must needs be inconsistent.

The Truth is mighty, and shall win the crown, and then shall wear it,
No matter who shall scoff and frown, and say they cannot bear it.
Reform begins outside the Institutions that require it,

And springs of honest hearts that love the Truth and most desire it.
A change is coming o’er the minds of men who have been slaved ;
And from piteous delusions many spirits shall be saved.
Astronomers who say ¢ the Earth 's a globe’ must prove it,

Or else for ever from the books for youth must they remove it.

Here, then, we have a riddle, to the wise to be propounded :
And let it not be cast aside till its depths be fairly sounded : —

Come! tell us, first, then, how i is, whatever else betide,

That WATER can be LEVEL and yet OONVEX beside !
How ’tis that rivers always flow to the level of the sea,

And yet the Earth, o’er which they run, in form a globe can be !
Then tell us how it is that—having sides and bottom—

This “ globe” retains the people who are elsewhere than the fop on !
How ships, a few miles off, behind the water aught can be,

When telescopes ten times the distance will enable us to see !

How ’t is that ““lights” in distance can at night be truly seen
‘When, if the Earth were globular, deep space would intervene,
And they could not be seen at all, as they may be, in the gloaming,
On a level with the eye, in the distance faintly looming!

How 't is that sailors, bound to sea, with a * globe” would never start,
Baut, in its place, will always take Mercator's LEVEL chart !

How 'tis that language always tells of the motion of the Sun,

If really 'tis the Earth that speeds her journey ever on!

How 'tis—but, there !—or soon or late there’ll come an end to 't,

- And so we bid, in friendship, one and all attend to't.

And if to solve each mystery you should be inclined to try it,

You will gain a prize so valuable that money shall not buy it.
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CHAPTER L

“ KNOWLEDGE is Power.” There can be no doubt about this.

But the question is, Where are we to look for Knowledge ? Knowledge!
‘We should not breathe the word unless it be representative of FACTS
—those immutable and eternal,—those stubborn things. But it is quite
possible that a hundred thousand people have read words like these:
—-*The whole of the assumed distances in astronomy must be altered.”
If we had lived but 300 years ago, we should have learned that the
earth was a level plain, motionless, and alone in all its terrestrial
glory and majesty. We should have been taught that the moving
un did move, and that the moving Stars were not fixed,—that what
we saw we did see, and that Revelation was NOT false. This would
have been taught us had we lived when Joshua lived, or when, in 1543,
Copernicus died. But Copernicus, in the words of the historian, * was
not satisfied with these ideas: ™ so he thought, and wrote, and left his
ideas behind him. In the Telegraph of Nov. 27, 1863, a Greenwich
astronomer tells us that  Astronomy can depend upon its followers:”
—much better would it have been if no “ followers” had ever been
allowed! For, since Copernicus lived, *followers” have feasted and
revelled upon the strength of the poor old man’s legacy. We—the
people—are taught that Astronomy is an Ezact Science! Let us be
certain. Copernicus computed the distance of the Sun from us to be
8,391,200 miles: Kepler reckoned it to be 12,376,800 miles; Ricciola,
27,360,000 miles ; Ngwton said it did not matter whether we reckoned
it 28 or 54 millions of miles, for he said that either would do well;
Benjamin Martin, in his Introduction to the Newtonian Philosophy, in
1754, says that its distance is between 81 and 82 millions of miles;
fifty years ago, schoolboys were taught that it was just 81 millions; in
Orr's Qircle of the Sciences, H. Breen, Esq. says it 1s more than 82 and
a half millions; in 1784, Thomas Dilworth says 93,726,900 ; modern
school-books, over which children now spend their playful energies and
enfeeble their bodies, give us the distance as 95 millions of miles; Mr.
Hind bas stated that, positively, it is 95,298,260; and, according to
a writer in the Telegraph of November the 30th, Gilliss and Gould
state that it is more than 96 millions, and Mayer more than 104 mil-
lions of miles! So much for *“ Knowledge” falsely so called. But,
rhaps, it will be imagined by some fond parent who is desirous that
is children may be educated in this very ‘“exact science,” Astronomy,
that, in 1863, there cannot be much mistake about its fundamental
principles ; and that, now, school-books may be thumbed with perfect
assurance. Those who are mindful of their children’s best interests
will see to this matter, and not take it for granted! There are two
and a half columns of print in the Telegraph of November 25th, on *“ The
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Velocity of Light,” which, according to “ E. D.,” the Greenwich as-
tronomer before-mentioned, form a *‘very interesting and elaborate
article,” in which is given an account of the astronomical conclusion
which has lately gone unblushingly forth to the world through the public
press, namely, that we are ““ several millions of miles nearer the sun
than we have been accustomed to imagine.” How suitable the word,—
* imagine!” We are also reminded of the well-known fact that * The
“distance from the sun to the earth is the MEASURING ROD used by
“the astronomer tn determining all other distunces.” Here, also, we
find details of experiments by Foucault, by means of which he * proved
‘““that the rays of light occupied the 15-millionth part of a second in
“travelling twenty-two yards.” And then follow, in the most calm
and business-like style, these words :—* By a simple matter of calcu-
lation this is seen to be 185,177 miles in a second.” First, then, we see
that the measuring-rod of the astronomer is millions of miles in length,
in number from three and a half to a hundred and four, and next,
that the starting-point of the optician is the 15-millionth part of a
second of time! What, then, do we read in this * interesting” article?
Why, certainly—that ¢ the whole of the assumed distances in astronomy
must be altered.” How very * interesting” to the astronomer!

But thisalteration issaid to be needed in consequence of M. Foucault’s
experiments. Not at all, says the Greenwich astronomer,—though not
Jjust in these words,—we knew all about it years ago; the credit is
ours; “astronomy can depend upon its followers:” for, he says, ‘the
“great discovery of the necessity of an alteration of the hitherto
“received value of the solar parallax rests from astronomical investi-
“ gations, though these researches have been confirmed by Foucault’s
“brilliant experiments.” Here, of course, our worthy astronomer
means to say, that this ‘“great discovery” rests upon astronomical
observations, and not ¢ from” them :—if ““discovery” that can be called
which is no discovery at all: for how, in reason, could the alterations
have been so repeatedly made, if the “necessity” had not been known
and felt beforehand? It becomes our duty to be precise in dealing
with statements of so important a nature as these.

«“All is not gold that glitters;” neither is all “ Knowledge” that
is put down as such. The first step towards REFORM is the know--
ledge that it is wanted. If this be just breaking out in the minds of
astronomers as a mere spark, a door is open, and the spark shall
be fanned into a flame fierce and destructive to that gigantic edifice
which is even now trembling before the breath of public opinion:
and theoretical astronomy, the baseless fabric of human ingenuity and
folly and infidelity, shall be forgotten; and in its stead there shall
be a system as beautiful as true, and which ds in perfect harmony with
practice, with reason, with nature, and with GOD. _

England is, professedly, a Christian country. God only knows to
what extent the hearts of the people are in consonance with their lips:
but certain it is that it is of no use repeating, Sunday after Sunday,
the words—* From all false doctrine, and contempt of Thy Word,
goud Lord, deliver us,” if we do not endeavour to free ourselves from these
evils; and this effort will never be made except upon a full conviction of
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its necessity. This is easily obtained. 'We have seen that the distance
of the Earth from the Sun has increased, in theory, at least ninety
millions of miles since Kepler's time; and that the accredited distance
has been, for the past few years, <95 millions of miles:"—the distance,
diameter, circumference of orbit, and other matters relating to the
planets, as well as the stars, being in strict accordance with it; and the
whole mass of figures accepted by whatever people read English books,
—the Zulu Caffres amongst the number.

It must now, however, be borne in mind that the very latest intelli-
gence from the astronomical world concerning the distance of the Sun
from the Earth is that it is ninety-one millions, three hundred and twenty-
eight thousand, siz hundred males; and this is on the authority of Mr.
Hind: a reduction of 4,036,000 miles having been made. At a meeting
of the Royal Astronomical Society, the first of the season, an account
of which we may find in the Astronomical Register for December, 1863,
the Rev. C. Pritchard, the Secretary, spoke of this alteration as a
subject of congratulation instead of confusion. In fact, so contempt-
uously insignificant is this avowed error of four millions of miles in
the length of the *“ measuring rod” of these gentlemen considered to be,
by the Secretary, that his words must be quoted, or the measure of
indifference would not be believed. It must be premised that Mr.
Pritchard read a Paper by M. Hansen, which, according to the report,
showed that ‘‘ the distance of the sun from the earth required to be
reduced by about 4 millions of miles.” Of course, the writer intended
to say that they, the astronomers, ““ required” that their assumptions con-
cerning this distance should be reduced that small amount,—which is
a very different matter. The words of the Report are as follow : —
¢ Mr. Pritchard observed that many persons had taken occasion to
“ridicule the labours of astronomérs from this circumstance. *Four
¢millions of miles !—what donkeys the astronomers are to make such
“‘a mistake: we took astronomy to be absolutely accurate. Down
‘¢ ¢ goes astronomy, up goes theology: the astronomers confess to a
“ ¢ mistake of four millions of miles!” But let us look at this distance
¢ of four millions of miles a little more closely. The Sun’s Parallax is
““ eight seconds and a half; four tenths of a second are to be added.
“ How can this be represented 2 Take a hair and measure it, and yon
“ will find that the correction amounts to this—that we have to look
““at & hair at a distance of 125 feet! That is the correction astrono-
“mers have made. Or let us look at asovereign at a distance of eight
“miles—it amounts to about the same thing. Instead, therefore, of
« :?inf ‘ down with astronomy and up with theology,” Mr. Pritchard
“ added, we ought to be thankful that we are able to calculate and
“ correct such nearly inappreciable quantities.”

Fiddle-de-dee ! 'We are to be thankful that there are men who can
calculate and correct certain ‘‘ quantities:” but what have they done, by
their own showing, but mis-calculate, and *correct” their mis-caleu-
lations? But, concerning the “hair,” Mr. Pritchard! Why measure a
hair, except it be for length 7—when we all know that the best term for
the breadth of a hair must be—a hair's-breadth ? You say * take a hair
and measure it, and you will find that the correction amounts to this—
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that we have to look at a hair at a distance of 125 feet!™ And you say
“ That is the correction.” 'Why, every one knows that to look at anything
at any distance has in it nothing of the nature of a correction. That
which a man sets up for himself fo look af can be nothing more than a
thing to call forth the use of his eyes. Really, this language s sound
enough :—but where is the sense? In looking at hairs, or sovereigns,
is there any art?—any merit? Why, working-men earn sovereigns
and split hairs at the same time! No, no. That is not the correction,
Mr. Pritchard: this is it,—on page 162 of the Astronomical Register,
in the words of Mr. Hind. The “ diminution” in the hitherto accepted
“velocity of light per second” is 8,000 miles;” in the * diameter of
the sun, 38,000 miles;”. and in the “ circumference of the earth’s orbit,
25,360,000 miles.” Mr. Hind continues:—‘‘ The distances, velocities,
““and dimensions of all the members of the Planetary system of course
‘““require similar corrections,”—*in the case of Neptune, the mean dis-
tance i8 diminished by about 122,000,000 miles!!” But Mr. Hind has
left us here—here, on the dim boundary of this theoretical Solar System
—standing in Neptune's track. He has not ventured even to wgisper
what may be the correction necessary in the figures which express the
circumference of Neptune'sorbit. And what is there beyond our present
imaginary position—2,860 millions of miles from the Sun? Herschel
speaks of Stars whose light takes 350,000 years to reach us, and of
other stars at fen times the distance of these!! All—all these theoretical
statements must be corrected. Ths, then, is the correction, Mr.
Pritchard. But, the worst hasyet to be seen. The Reverend Secretary
says, ‘“ instead of saying ‘ down with astronomy, and up with theology,’
we ought to be thankful,” and so on:—in fact, it is the modern tale,
wrapped in fine language, telling us that we must be still more proud
of astronomy ; that God’s Word must be bent to man’s masterly dis-
coveries; and that still more must theology go down !'—Never! at,
for a science like this 7—a science which shall be proved to have no foun-
dation in fact? Never! The crisis has past. The sun, surely, can
never again go so far from us—though but in theory; as the pale moon
belongs to us, so shall the Sun be our Sun—as Our Father has told us
—*“to rule over the day and over the night”; and the time shall come
when “TEKEL: thou art weighed in the balances, and art found
wanting,” shall not be found, as it now s, inscribed over the forehead of
Astronomy.

But the question may be asked, * What, then, are we to believe, if the
common doctrines are false?” The answer is,—All that remains of
Theoretical Astronomy when every known error shall be blotted out :—
better to believe that we know but little, than to know that we believe
a mass of questionable theories. Perhaps, however, the most popular
essay on the subject is in the first number of Chambers's Information for
the People : this may be accepted as being near the truth, until we find,
as we certainly shall, that the writer begins to contradict what he has
previously asserted,—it is then prudent to put the book on the shelf, and
‘ gearch” another. The Biblical accounts of the Earth and the Heavenly
Bodies present no such difficulties to the enquirer, since they maintain
that strict uniformity which is the badge of Truth. One popular error
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must here be noticed, and, so far as our influence extends, erased. It is
this :—that the Bible speaks of the round world. The Prayer Book
does, indeed : but Cranmer’s Prayer Book and Gop's Revealed WoRrD
are not one in effect any more than they are one in their origin.

‘We have seen that Theoretical Astronomy has no just claim to be con-
sidered as a branch of Knowledge, unless, indeed, a rotten one be worth
considering : and, if that be fit to hang a man’s faith on, a small amount,
indeed, must he possess. 'We have seen that the star-spangled banner
of Theory has been unfurled in defiance of the noble army whose stand-
ard is Theology. It may appear as though successes had been achieved.
Truly, there are Astronomical Theologians,—men who, after fighting
down the antagonistic principles of others, have taken them into their
own breasts, that there the warfare may be carried on. 'We have stated
that we are not free from the taint of “ false doctrine,” and the crime
of ““ contempt of Gop’s holy Word.” We have shown, thus far, that
these evils are the Satellifes of Theoretical Astronomy. And we have
promised that the Theoretical Astronomy of the present day shall be
proved to have no foundation n fact. )

Now, then, to our task : and may Gop defend the Rianr! Chambers’s
Information for the People says:—‘‘ ASTRONOMY teaches whatever is
known of the heavenly bodies.” This is well said. * Whatever is
known.” But it pretends to teach us a great deal more. Chambers’s In-
Jormation, for example, says, in continuation,—* The earth itself it re-
gards only as one of them,”—the heavenly bodies; and it seems, at the
present day, to excite no surprise that this should be considered to be
true!! Let us examine, then, what astronomy %as taught us; what
it would teach us; and the mamner in whieh these teachings are held out
tous. We have already ‘“ broken the ice,” and thrown out, rather
than cleared away, one or two difficulties, of which, perhaps, not the
least in magnitude is * parallax.” What isit? Parallax is the dis-
placement which seems to be occasioned by viewing a distant object from
different points : just as the colours of things appear to change with the
colour of the glass through which they are seen. An astronomer, the
Rev. D. Olmsted, says that ““The errors to which instrumental measure-
‘“ments are subject, arising from the defects of instruments themselves,
" from refraction, and from various other sources of inaceuracy, are such,
‘‘that the angular determinations of arcs of the heavens cannot be relied
“on to less than one second, and therefore cannot be appreciated by
¢ direct measurement.” But we have seen that *four tenths” of a
second,—four tenths of a three thousand six hundredth part of a degree
—have been added to the parallax of the sun, thereby reducing its sup-
posed distance. This will explain the * nearly inappreciable quantities™
spoken of by the Rev. C. Pritchard ; and impress upon our minds the
conviction that ‘* parallax” is a thing which astronomers WILL see, in
some way or other! But the ofher « Parallax,” — the living, thinking,
speaking, man,— he who opens the eyes of the public,—is far too small
to be seen by astronomers, though he has many times asserted his
presence in tieir very midst! Happily, we know that all Reform
originates outside of the institutions that require it : there is, therefore,
hope for the future even now.
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‘We sometimes hear people say, when speaking of some great move-
ment slowly creeping on and on,—* O, it’s all nonsense: it's a most
absurd thing!” These people forget, if ever they knew, that the greater
the absurdity the more easy would it be for them to hit it, if they
chose to try. No: we strike the blow, and let who will oppose.

There is a volume written by Rev. Robert Main, when First Assist-
ant at the Royal Observatory, Greenwich, called Rudimentary Astron-
omy, which contains the following observation. ‘ As it isevident that
‘ the earth must ultimately be our basis for measuring everything ex-
“ternal to itself, we will begin by inquiring by what means we derive
‘ our ideas respecting its size and figure.” e are then favoured with
the assertion that  The earth is, roughly speaking, round or spherical,
like a ball or an orange.” And then follow “ the ordinary proofs.” We
will take one and look at it. The Reverend astronomer says,—* Lastly,
“ships have actually and repeatedly made the circuit of the globe;
“ that is, by sailing out from a certain port in a westerly direction, they
““ have returned to it in an easterly direction, or vice versa.” We see,
by this language,—given for the express purpose of teaching us Low the
astronomers’ ‘‘ idea,” that the earth ¢z a globe, is obtained,—that it i a
globe because ships have sailed round the globe!! This is the plain
English of that “ proof” which is given  Lastly,” as though it was a
positive wind-up of the whole affair! This is something, indeed, for
those whose cry is — absurd ! and, unfortunately, this 1s the kind of
reasoning which is to be found plentifully scattered along the shores of
that rich, rough Ocean of Trutg which it is our duty and our privilege
to explore; and the approaches to which it shall be our earnest and
continuous endeavour to free from those obstacles which are so common
and so out of place.

Dr. J. Beattie, in his Fssay on Truth, says:—“ When men are
““once satisfied to take things as they find them; when they believe
“ Nature upon her bare declaration, without suspecting her of any de-
*gign to impose upon them; when their utmost ambition is to be her
“ gervants and humble interpreters; then, and not till then, will philo-
““sophy prosper.” But would-be philosophers dictate to Nature, and
impose their ‘ theories” upon the people, till the people are in a com-
plete mental fog, and are ignorant of what they do know. Is there
anything more valuable than TrurE? Its value is enhanced a thou-
sand-fold since it has become so rare. Is the Earth a globe, or is it not 7
Is it spinning through space, like a huge top,—rotating on its axis at
the rate of 1,000 miles an hour,—revolving in an orbit round the Sun
at 68,000 miles an hour,—and being dashed along ‘towards the con-
stellation Hercules at more than 154 millions of miles a year,” or is
it not 7 1Is this Earth a “heavenly body,” or is it not /—a planet or
not? Is it one amongst millions of inhabited worlds, or is 1t “ THE
WorLp?” Is it likely, as PAINE asks, derisively though logically, in
consequence of astronomical teachings, in his Age of Reason, ‘‘that
every world in the boundless creation had an Eve, an apple, a serpent,
and a Redeemer ?"—or is it not 7 Or is it likely, as Dr. CHALMERS
suggests, that this world was the worst of all, and that we—being the
only lost sheep—alone required a Redecmer, or is it not 7 Is water level,
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and yet “convex” at one and the same time, or is it not? Are there
people with feet to our feet—antipodes—or are there not 7 Do astron-
omers regard the Law of Perspective, or do they not? Do surveyors
really allow anything whatever for “the earth’s rotundity,” or do they
not? Do all nations and tongues speak falsely in saying—* The Sun
rises ! "—* The Sum sets ! "—or do they not? All these questions, and
a hundred others, appear like giants in the fog: but whence come they?
‘We shall see; and, if people will but cease to be the slaves of other
men’s minds, and think for themselees, we promise that they shall reap a
rich reward.

Every sharp English youth knows, or might, could, would, or should
know, that to reduce a thing to an intelligible form is neither to add
to it nor to take from it: in fact, that Reduction is not Addition or
Subtraction. 'We have seen that one of the Rev. R. Main's ¢ Proofs™
that the Earth is *‘round or spherical, like a ball or an orange,” is
that “ships have actually and repeatedly made the circuit of the globe ;"
and we have seen that, in plain English, this is—the Eurth s a globe
because ships have sailed round the globe! But we must reduce this into
still plainer English, just as we reduce a large number of farthings
into a small number of pounds, that we may take a more comprelensive
view of the matter. It will then stand thus:—The earth is a globe,
because ships have sailed round #. Now we can see, more clearly,
the nature of the supposed *proof.” If the sailing of ships round a
thing proves that thing to be a globe, then the Isle of Wight, for
example, can be proved to be a globe: for ships have sailed round .
But this is absurd. Yes: and so is the other. But, as though the
Reverend gentleman felt that this proof, which he gives * Lastly,” had
some weak point about it, he straightway props it up with another
 Lastly,” and we read as follows :— “ Lastly, the ¢ phenomena with
“regard to the heavenly bodies, which ought to take place on such a
* supposition, actually do take place.” “On such a supposition !™
Mark the word! This, following, as it does, the other proof, undoubt-
edly refers to it: so that the assertion that ‘ships have actually and
repeatedly sailed round the globe” s, on the Reverend gentleman’s own
showing, a supposition, and, therefore, cannot be a proof! What more
conclusive evidence do we require that the whole * theory”-is a scien-
tific delusion #—and this from the pen of one who is engaged in up-
holding it! For, if a “ proof ” given be admitted to be but a suppo-
sition, what can we expect that to be which it is intended to prove ?

But the Reverend Astronomer has given us “ ordinary proofs™ other
than those which we have quoted, and which we have shown to be rather
e.vtmordinmm. The first is this :—* A person standing on the sea-shore,
*“and watching the approach of a ship under sail with a telescope, would
¢“first see the top-masts and upper sails, next the mainmast and lower
‘gails, and lastly the hull.” This is a fact. And there are a great
many other facts which have in them no more evidence that the Karth
is a globe than this has. Mr. Glaisher, for instance, has, many times,
been with Mr. Coxwell into the higher regions of the atmosphere: but
as to there being a single cobweb of testimony, resting on Mr. Glaisher's
evidence, that the Earth is a globe, we say no—positively, no:—quite
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the reverse. The language used by Mr. Main, while it expresses a
fact, implies that which is not a fact :—it implies that when ships are
coming in sight they are coming up. If ships really came up to us, we
should have to look, really and apparently, DOWN to them : but, as these
ships do Nor, really or apparently, come up to us, but come across or over
the water, they come, really, on a level, as is the water, and, therefore,
by virtue of the Law of Perspective, apparently, DowN to us. Hence the
popular phrase,—* The ship bore down upon us.” Therefore, the lan-
guage used in this so-called * proof” must not be allowed to IMPLY that
which is delusive,—for this delusive implication alone it is that has been
as dust in the eyes of thousands, causing them to be led away from
the main fact—as stafed in words—that the masts appear first and the
hull last. But we hear it said “ If it be a fact that the masts are seen
first and the hull last, what does it prove?” This is a question to be
attended to, in its proper order. All we have to show, here, is that
it does NoT prove that which it has been said to prove.

Away, now, to the sea-side: and let us look Nature full in the face!
How beautiful ! No sophistry furrows her brow. List to her teachings.
they require no * proof,” since nothing can be plainer. As we stand
at her feet, where the briny waves bid us keep respectful distance,
we begin to learn the lesson that we would not dare to doubt. As we
look over the outstretched waters, we see the horizon, on a level with our
eyes; and yonder ships are homeward-bound! Are they coming up?
1t does not appear so. We ascend the cliff; and we have a still more
extended view. Is it further down? No! We see more ships. Are
they coming up? No! The horizon is still level with our eye. We
will ascend yonder light-house,—on the highest crag. Still more ex-
tended is the view ! Still more ships are visible! Are they coming up?
NO! This is enough. The horizon is always on a level with the eye.
It rises on and on as we rise on:—it is the horizon. But this is not
enough for all. Mr. Glaisher ascends far above the light-house. What
says he? We will learn of him. Why, though he computes that he went
above the Earth for five or six miles,—*“The horizon always appeared
on & LEVEL WITH THE CAR.” Mr. Glaisher has not seen anything like
a globe! Shall we be led away, then, by this delusion, that when we
stand on the sea-shore, we can see the ships coming up? It is im-
possible. Then away goes another “proof " of the Earth’s rotundity.

But the Reverend Mr. Main has given us another. His second
« proof,” —the only one we have not quoted, is this:—* Two ships
« approaching each other under sail, in like manner, first become visible
“to each other from their respective mast-heads, the lower portions
* coming successively into sight.” This “proof” is nothing more than
the first one doubled. The only observation to be made is that, the
first proof having been thrown overboard, the second, like unto it but
doubled, may, to all intents and purposes, be considered as having
been thrown overboard, too. Learn we, then, a lesson, from Dr.
James Beattie, that, unless we be * satisfied to take things as we find
them,” philosophy will never prosper.

It will be said that the errorsinto which a man may fall, in defending
a cause, do not prove his cause to be a bad one; but that ke is unfit te
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be its defender. This is true, so far as it goes. But what shall we
say if the errors are common to those advocates who are the most
popular? What can we think when each in his turn falls? One con-
clusion, only, can be arrived at:—that not only is the cause a bad one,
but that its exponents make it worse. But this is speaking in general
terms: is it so with astronomy in particular? Yes. But we are bound
to prove this. 'Who has not heard of Dr. Lardner? In his Museum of
Science, he says:—‘ Of all the objects which compose the universe,
‘ one of the most difficult of which to obtain a complete and accurate
““knowledge is the planet which we inhabit.” ¢ The planet!™ Aud
this is the Doctor’s way of speaking, in the first sentence of a treatise
on The Earth; and, further on in his work, he says “ Is it, as it appears,
at rest?” Who ever heard of a planet being at rest! But why call
it a planet? For this plain reason :—Dr. Lardner was born in an age
and in a country in which the prevailing opinion of the so-called edu-
cated classes was to this effect. He found the Newtonian Philosophy
ready to his hand, and he took it up. He, like most others, has been
drifted along with the tide of popular opinion: a fair wind and a
_pleasant prospect offering inducements which but few are inclined to
resist. Respecting the fixedness of the Earth, Dr. Lardner continues,
—For several thousand years in the history of the human race, it
““was not only so considered, but he that would have ventured to call
““in question 1ts stability and quiescence would have been deemed in-
“sane.” Would Doctor Lardner have lost his reputation, had he lived
in those days? We know not: but the natural conclusion is that Dr.
Lardner, then, would have been as popular as is Dr. Lardner now. It
is clear that when men start with a conclusion, and that a mere popular
opinion, there is no telling where we may be led, if we be so blind as
to wce;it: of their guidance.

Dr. Lardner distinctly asserts that the chief difficulty in obtaining
knowledge respecting this “ planet,” as he calls it, is that of our  prox-
imity” to it, and ‘““intimate connexion” with it. He says, «“ We are
““ confined upon its surface, from which we cannot separate ourselves;”
and, also, that “ We cannot obtain a bird’s-eye view of it, nor at any
“one time behold more than an insignificant portion of its surface.”
Just, therefore, in proportion to the sresumed difficulty experienced,
should be the amount of pains bestowed upon the investigation. Facts
are either self-evident or demonstrable. Just, therefore, we repeat,
as the evidence is weak, should the arguments be strong.

Dr. Lardner's “ proofs” of the rotundity of the Earth bear a striking
family resemblance to some which we have seen before. Dressed up,
indeed, they are, in & manner which, while it serves to keep their
true bearing from the scrutinizing glance of the people, brings forcibly
to mind the old proverb that * Whilst craft must be veiled, truth goes
naked.” Dr. Lardner says, when speaking of ships coming in sight
masts first and hull last,—* Since this takes place on all sides around
““us,”—and we must now imagine ourselves to be out on the sea,—it
“will follow that when the ship is at a distance, there must be some-
““ thing interposed between the eye and it which intercepts the view of
“it; but as the surface of the water is generally uniform, and not subject
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““to sudden and occasional inequalities like that of the land, we can
“only imagine its general form to be convex, and that its convexity is
““ interposed between the eye and the object so as to intercept the view.”

Now, Doctor Lardner, we differ: and we are in a capital place to
settle antagonistic views,—the sky above; the sea below. e are
deeply in earnest. Our craft is alongside of your craft: and, if we
don’t sink yow, you shall sink ns! First of all, then, we shall attack

ou upon what you say : so that, getting rid of this difficulty, we may
1ave a clear stage upon which to attack your meaning, for that is the
vital point. Ships are around us; some claim our attention more than
others: they are, in nautical phraseology, “hull down,”—in common
language, the hull is out of sight. Take one for example. You say,
‘there must be something interposed between the eye and it which in-
tercepts the view of it.” If this be true, for what reason do you say
that this “something” is convexity?—since *convexity” is nothing—
that can be interposed! If a man stood before you, and his hat was
mterposed between you and an object that you wished to see, he would
think it very strange if you requested him to remove his hat's rotund:ty !
But, Doctor Lardner, respecting this convexity, you say that you can
‘ only imagine™ that the surface of the water ¢sconvex! So that, from
your words, it amounts to this: that there must be something existing
as an obstructive to our vision; and that you can only imagine it to
be—nothing! But you say ¢there must be something interposed,”
since the phenomenon in question “takes place on all sides around
us.” Now, Doctor, you can no more infend to say this than you in-
tended to say that something was nothing. For, if there be something
really interposed between us and the ships, all around us, we must, for
that very reason, be in a hollow, or a concavity! Now, you have told
us that you can only imagine the surface of the water to be convex. How,
then, can we be tn a concavity, when we are on this very water? It
is absurd. We may consider, then, that your words are out of the
question altogether : since contradiction and absurdity are obstructives
to the realization of Truth.

We have now, Doctor Lardner, to deal with your meaning,—which
we have arrived at by an intuitive process similar, it may be, to that
exercised by a mother whilst listening to her child’s unintelligible

rattle: a process more nearly allied to instinct than to reason. We,
1 our turn, “can only imagine” that you mean this:—That, between
our eye and the ships which are hull-down, WATER is interposed;
that a straight line, passing from us to a ship, would cut through
the water; and that, therefore, our view is obstructed by—and we are
surrounded with a wall of—wafer : the word *convexity” being made
use of, by you, instead of the word water, for reasons quite out cf the
power of our imagination to conceive. Now, Doctor, we intend to get
at the plain, straightforward facts, by some means. And, just as, in
warfare, the powder and shot used are not made by those who use them,
50 would it be unjust to demand that all the facts which we bring for-
ward shall be of our own personal observation: especially as it is well
known that documentary evidence must necessarily constitute an import-
ant clement in human affairs. We know that opticians advertise,
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for sale, telescopes to be used for objects at distances varying from five
miles to fifty: and we are justified in believing that these instruments
are really available for the purpose for which they are intended. But
documentary evidence is not wanting to show that the matter has been
tested, over and over again, that if one telescope will not answer a
purpose, another one may. Now, Doctor Lardner, the ocean is, as you
justly observe, ‘““not subject to sudden and occasional inequalities,”
as is the land: it must be, therefore, the best of all possible places
where observations may be made, with telescopes of greater or less value.
Such observations have been made. But how will it be if we direct
these telescopes, though they be for distances varying from five to five
hundred miles, towards that ship, yonder, the hull of which is, as you
would have us imagine or believe, behind a hill of water? What
difference would felescopes make in_our attempts to see the ship’s hull,
if the ship be, with respect to us, in the position which you say it is?
‘What should we be trying to do with them ?—trying to see over the
hill of water, or thiough the hill of water! It is clear that no instru-
ment on earth, or on-board ship, can help us to perform an impossiility !
Well, then, Doctor Lardner, as ships are seen, by the aid of telescopes,
which, without them, appear hull down, as it is called,—as telescopes do
answer their intended purpose,—as the limit of your vision over the
ocean is owing to the strength of your eyes and the ““power” of your
telescope,—your hill of water stands before you a monument of those
miserable shifts and subterfuges and contradictions and absurdities to
which people are obliged to resort when they presume to dictate to
Nature; and, from all of which evils, we say, from our inmost heart,—
“ Qood Lord, deliver us.”

Perhaps it would be impossible to over-estimate the importance of
that action of the mind which we call observation. 'What would be the
condition of man without it, no one can imagine. Observation—the
faithful monitor in many branches of science—is found, too often, to
be a slave in the keeping of Theoretical Astronomy: bending and
yielding in every direction in obedience to the iron will of prejudics,
self-interest, or pride. From this point of view, we will examine ong
or two specimens of astronomical teaching which are, probably, familiar
to thousands of seekers after Truth, Wae are still searching for inform-
ation respecting the Earth; and it shall not be said that we take an
insignificant view of the matter before us, or skip over those authors
whose arguments would outweigh ours. We will turn, then, to Dr,
Comstock’s work on Astronomy. In his ¢ Dictionary of Terms,” we
read as follows:—* EArTH, or TERRA. One of the planets: its
“ orbit lies between Venus and Mars. Its diameter is 7914 miles,
‘“and observation proves it to be inhabited.” As Mr. Hind, in his
Introduction to Astronomy, has given us a pictorial representation of the
‘¢ Probable appearance of the Earth as seen from the Moon,” may it not,
reasonably, be imagined that this *“ observation” was made in the Moon,
or some other ultramundane position? Perhaps, however, “observa-
tion” was simply playing the Fool, for his owner’s pastime, when so
startling a decision was arrived at as that the Earth is inhabited! Be
this as it may, we turn to another source for proof of the Earth's
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planetary nature, which is, certainly, not forthcoming here. We will
avail ourselves of the evidence afforded by Mr. Glaisher's observation :
and, we shall expect to find it conclusive, in consequence of the splendid
opportunities with which Mr. Glaisher has been favoured. But, first of

1, in order that Mr. Glaisher's observation shall be fully appreciated,
we must give some of the results of the observation of men who have
had no “ theory” tied about their necks to bind them as to a mill-
stone. 'We quote the following passages—for which we are indebted to
“ Parallax:" as we copy them from a paper, which he has published, on
Zetetic Astronomy—just as we would give an illustration of the blessings
of freedom before we would picture the horrors of slavery.

* The apparent Concavity of the Earth as seen from a Balloon.

¢¢ ¢ A perfectly formed eircle encompassed the visible planisphere beneath, or rather
the eoneavo-sghere, it might now be called, for I had attained a height from which
the surface of the Earth assamed a regularly hollowed or concave ap; ce—an
optical illusion, which increases as you recede from it. At the greatest elevation I at-
tained, 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 f»lacing two watch crystals together
by their edges, the balloon apparently in the central cavity all the time of its flight at
that elevation.’—W1IsE’s AEKONAUTICS.

¢ ¢ Another curious effect of the aerial ascent was, that the Earth, when we were
at our greatest altitude, positively appeared conNcave, looking like a imge dark bowl,
rather than the convex sphere such ag we naturally expect to seeit. . . The horizon
always appears to be on a level with our 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 Karth assumes the anomalous appearance, as we have said, of a CONCAVE, rather
than a coNvex body.’—MaYHEW'S GREAT WORLD OF LONDON.

¢ Mr. Elliott, an American Aronaut, in a letter giving an account of his ascension
from Baltimore, thus speaks of the appearance of the Earth from a balloon :—*‘ I don’t
know that I ever hinted heretofore that the seronaut may well be the most sceptical
man about the rotandity of the Earth. Philosophy imposes the trath 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 awa.i farther and farther toa fine that,
at the highest elevation, seems to close with the eky. Thus, upon a clear day, the
seronaut feels as if suspended at about an equal distance between the vast blue oceanic
concave above, and the equally expanded terrestrial basin below.’

¢¢ ¢ The chief peculiarity of the view from a balloon, at a considerable elevation, was
the altitude otpe the horizom, which remained practically on a level with the eye at an
elevation of two miles, c‘m:mnfl the surface of the earth to appear CONCAVE instead of
eonvex, and to recede during the rapid ascent, whilst the horizon and the balloon seemed
to be stationary.’—LoNDoN JOURNAL, July 18, 1857.”

‘We must just give one extract from a work on Linear Perspective, by
R. Burchett, Esq, Head Master of the Training Schools for Art
Masters, of the Science and Art Department,—a work which proves its
author to be a man of no ordinary freedom of thought, and to possess
‘¢ observation” fitted to be his guide and our model.

““If we have an unobstructed view of a level plain, or of the sea, we shall observe
that such plain or sea will appear to rise as it recedes, until, at the extreme limit of
vision, the plain or sea will appear to meet the sky, in a line immediately opposite to
our eye, such line coinciding with the HoRrIZONTAL LINE. . . . So, in ascending
a hig] hill in the midst of & plain, as we rise, the view expands, and its limiting
distance appears to rise also; in ascending in a balloon, the lan&soa.pe appears to
rise in the form of a basin until the whole view is lost.” .

And, now, what says Mr. Glaisher. In the Leisure Hour, No. 563,—
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the number which contains an account of the labours of G. B. Airy, Fsq.,
Astronomer Royal, accompanied with his portrait,—there is an article
on Balloon Ascents, which, at first sight, appears to be, entirely, from
the pen of Mr. Glaisher himself, as one half of the said article, avowedly,
is: and, to show that this is the common impression, we may state that
the words which we shall quote have been held forth to us, by intelligent
men, as Mr. Glaisher’s own words, overthrowing the evidence of the non-
rotundity of the Earth gained by taking an elevated view of it. That
part of the article, from which we have to quote, consists of more than
three columns of very minute observations, and will be found to be
taken from “a local paper:"” the neighbourhood of Wolverhampton
being referred to. Just as, however, the poor, hard-working reporter
for a country paper has something else to do than to invent a mass of
technicalities,—just as, in the nature of things, it is right to suppose
that the article cut from the “ local paper” was carefully revised before
being reprinted in the pages of the Leisure Hour,—and just as it has
not, in our knowledge, been disowned by Mr. Glaisher,—so we decline,
with abundance of reasons, to father it upon *reporter,” “ editor,”
«¢ printer,” or any one else in the world but Mr. Glaisher. And here
is the extract, word for word :—

“ Among other observations it may be added that the earth did not
“ present a concave or cup-shaped appearance, according to the popular
‘belief, but the horizon always appeared on a level with the car.”

Here we find a statement which is, perhaps, unparalleled in the
scientific literature of the nineteenth century. ¢ Observation,” in this
case, was amongst a crowd of other observations; and, so far from
being a slave to another’s will, was but as an idiot, having no sense of
justice, rectitude, or truth; uncared for by the world, and caring not
for it. “ Observation™ has aimed a senseless blow at a ** popular belief”
which has been correctly founded on the experience of zronauts, tra-
vellers, artists, and all who have had their eyes open or their wits
about them. And the blow has told. Societg 18 made up, in part, of
good, innocent people, who are easily won by the appearance of respect-
ability or high-standing ; and who allow their share of the thinking part
of the world’s business to be done by proxy, and it pleases them well :
—people who delight in sounds harmonious or discordant if they do
but rank as Music. With these people, the blow has told. But,
Thinking Men: you have suffered no harm. You can discriminate
between the notes of falsity and the sounds of truth. < The Earth
DID NOT present a concave or cup-shaped appearance, according to
the popular belief ! This is the first part! ¢ BUT the horizon alwoys
oppeared on a level with the car.” his is the second part! And,
to see that the two parts of the statement clash with each other, you
require no consideration. The fact of the horizon always appearing on
a level with the car, or with the eye of a spectator in the car, of a
balloon ; and the fact that this could not be the case without a CONCAVE
appearance of the Earth being presented; is sufficient to satisfy any
man of common sense that the Earth, on the particular occasion alluded
to, must have presented that CONCAVE appearance which * observation”
says it did not!
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On the 31st of March, 1863, Mr. Glaisher ascended, from the Crystal
Palace grounds, in Mr. Coxwell's large balloon: this ascent taking
place at about nine months after the one which gave birth to the
“ observations” to which we have already referred. In Mr. Glaisher's
account of this ascent, published in the newspapers, at the time, we
may read as follows:— Taking a grand view over the whole visible
‘“plain beneath, I was struck with its regularity. The view did not
‘““seem natural; it was too even, apparently artificial.” Nature not
natural?  'What next? But we can sympathize with “ observation,”
here. We can see the load of ““theory” under which he laboured.
As the slave when first made free has been known to sigh to have back
again that artificial state which to him was natural, so ‘“ observation,”
when lifted above his * theories,” has complained,—* The view did not
seem notural!” Observation! Did you expect to find a Qlobe 7—and
did you find it—not? Did you think of those illustrations, which are
given in astronomical books, in which a spectator in -a balloon or on
some elevated position is represented as looking DOWN over the convex
surface of a globe, at an angle of forty-five degrees ?—Did you look for
these to be correct : and did you find them—not ? Sad disappointment !
You will have to take Nature as you find her, after all! The view
will not seem theoretical, certainly : but though Nature's facts and your
theories are at war, you may be sure that the facts are invincible, and
that the theories must, inevitably, be crushed.

“ Observation ! Take counsel. If you can help yourself, be neither
fool norslave. Get wisdom, and get rid of your jokes. Abuse not your
faculties, and you will retain them. Shake off the shackles of prejudice,
and be free. member that your master’s reputation is in your keep-
ing. Wash your hands, therefore, from all those impurities which lie
about your path: so that, in due season, that reputation may be handed
down, to those who value it, an unsullied testimony to the simlslicity
and beauty and harmony of the works of Him who is the God of Nature
and the God of Truth.

Lord Brougham, in speaking of the theories of the astronomers, has
used the following words:—“Of all the millions that thoroughly be-
“lieve these truths, certainly not a thousand individuals are capable
“of following any considerable portion of the demonstrations upon
“ which they rest ; and probably not a hundred now living have ever
“gone through the whole steps of these demonstrations.” And Sir
David Brewster, in reference to the same subject, says:—* To millions
“¢ of our species, then, the great Book of Nature is absolutely sealed.”

“Sealed2” Sir David! And does the seal bear no impress by which
we may arrive at a knowledge of the hand that affixed it? Is there no
sign that the seal is from the same Divine Hand as the Book? Is
there no mark of Omnipotence ?—no indication that an Omnific hand
has pressed it? How is this? Perhaps the seal is of human origin.
We must learn more about this matter! ¢ Sealed?” Sir David!
Shall the purest, the fairest, the most lovely of Books, the Book of
Nature, gilded with sunbeams, and radiant with dewy pearls from its
Author’s Hand, be sealed,—Dby its Author,—when the Book of Reve-
lation, which has been transcribed and translated by human hands, is
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bidden to be free? Impossible. Then, Man has done it. The seal is:
not coeval with the Book: it is of modern date; and it shall be shown
to be a counterfeit, doomed to be destroyed. By human hands has it
been affixed; and by human hands shall it be removed. We have
already examined a few of the * demonstrations” which compose the
basis of that seal which man has had the audacity and the arrogance to
place upon the Book of Nature, and we must proceed with the work
which we have begun. The Rev. D. Olmsted has written much that is
intended to set Nature before us, astronomically. We must now
examine his teachings concerning the Earth: and decide whether we
shall accept or reject them. We quote them from a work of a popular
description—the Family Tutor. They are as follow :—* We should
‘ contemplate the Earth as a huge globe, occupying a small portion of
“ space, and encircled on all sides, at an immense distance, by the
‘“starry sphere.” To this, we reply:—To “ contemplate™ that which
is neither self-evident nor demonstrable, neither probable nor possible,
is to contemplate an absurdity: and, though we plead guilty to the fact
of having done this very thing for years, we, knowing better, unhesi-
tatingly decline to do it, for the future. The Reverend gentleman con-
tinues :—* We should free our minds from their habitual proneness to
“ consider one part of space as naturally up and another down, and view
*“ ourselves as subject to a force (gravity) which binds us to the earth
“as truly as though we were fastened to it by some invisible cords or
‘“ wires, as the needle attaches itself to all sides of a spherical loadstone.”
There are some things more easily spoken of than done. It is not possible
to *“ free our minds” from any ‘ habitual proneness” whatever, if it be
in accordance with the dictates of Nature, without going out of our
minds to do so. As well attempt to free our minds from their “habit-
ual proneness” to consider eafing to be necessary to human -existence!
This would afford no plainer evidence of insanity than is shown by
the attempt to ignore the fact that there is one direction which we
call up, and another which we call down. Even our author himself
could not do this, as we shall presently see. His words are illustrated
by an engraving of a globe, with figures of men in different positions
on its surface,—at the top, the sides, and the bottom. This picture is,
of course, supposed to represent Nature. But a difficulty arises. Here
is the picture, certainly, with one figure of a man upright; two, in &
horizontal position, at the sides; and ome, hanging suspended, head
downwards, at the bottom. Now, every one knows that, on whatever
portion of the earth's surface man has yet been found, he stands upright.
And, although it may appear scientific to speak of man being as though
he were “ fastened” to the soil on which he treads ‘“ as the needle attaches
atself to all sides of a spherical loadstone,” yet, in some way or other,
it does not seem to be gquite as it should be, when we look at the picture.
There is something about the man who hangs with his head downwards
that makes one question both his comfort and his safety. But the
ingenuity of the astronomer knows no bounds. This is a matter of no
difficulty fo him! Let us see how easily the Reverend D. Olmsted has
mastered this subject! 'We must observe that, in the picture, the posi-
tion of the man who is standing upright on the globe is marked “a,”
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and the heaven above his head is marked with another “a;" and the
other figures, with their res}ifctive heavens, are distinguished with the
letters “ bd, cc, and dd.” The Reverend gentleman says, “ We should
““dwell on this point until it appears to us as truly up, in the direction
“BB, CC, DD, when one is at B, C, D, respectively, as in the
“direction A A, when he is at A.”

Now, what are we to say to this? We do not expect to find grain
without chaff : but this is all chaff. It is worse. It is an insult to the
common sense of Englishmen. It is not only giving us a stone when
we ask for bread: but it is telling us to look at the stone till we
think it 4s bread. Mr. Olmsted would not have dared to tell us, that,
by the act of *dwelling” upon a thing in a downward position, we
could make it Zruly UP: so he tells us to dwell upon it ““ until i¢ APPEARS
to us” to be so! We look upon this as the very height of impudence.
Thus, then, it is that Astronomers have arrogated to themselves the
right of putting their interpretation to the pages of Nature’s Book,—of
putting their seal upon that which God has spread open for the use of
common humanity. Thus, then, it is that ¢ the great Book of Nature
is absolutely sealed”—'‘to millions.” Thus, then, we show that the
very foundation of the * demonstrations” of which Lord Brougham
speaks is worth nothing: and that, therefore, the ‘truths” which he
says “ rest” upon these demonstrations are worth less. Thus, then, we
show that, if “ millions believe” these things, millions have been deluded.
Thus, then, it is that we show that the seal is a counterfeit and an
imposition and a snare.

NGLISHMEN ! as we value the stability of our minds; as we value
the foundation upon which our children’s minds are to be built up; as
we value Truth and beauty and harmony and consistency above their
opposites ;— we must examine this matter for ourselves. Let us see if
we can find, in the whole area of Theoretical Astronomy, a single point
where we may rest and say,—Thus far have we firmly advanced in the
right path. Let us see if we can discover anything in Theoretical As-
tronomy to render it worthy of the name of a Science; or to lead
us to imagine that the ideas upon which it is grounded are in conform-
ity with Nature. Let us endeavour to act with a will that the good
may always be free; and that the “great Book of Nature” shall be
stripped of human encumbrances and petty seals. And, if we do this,
we unhesitatinglz affirm that we shall find that Nature's Book is open
so that those who run may read; that the study of its pages—the
astronomical ones amongst the number—will inspire “millions™ of our
fellow men with feelings of delight instead of filling them with disgust ;
and that, though it IS “sealed,” in the minds of the people, the seal
has been affixed by the guilty hand of arrogance and pride and per-
verseness and human nature, and not by the ﬁand of the Divine Author,
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CHAPTER IIL

It must not be imagined, even by the most commiserating, that, as
the “proofs” of the Astronomers are severa.llg put down from their
roud position, the onus probandi, the burden of proof, is thereby taken
om the Astronomers’ shoulders. Not at all: the state of affairs is
quite the reverse. If the sculptor should be corrected by the mechanic
or the student, in some point of detail which he had overlooked or dis-
regarded, would the sculptor consign the marble and the chisel to him
who pointed out the error? No. If the father be put to his wit's end
by some question from the child whom he is teaching, would he thereby
be relieved from his duty to his child? No. In each case, additional
duties will be recognised, if there be but integrity of purpose. Shall
the astronomers, whose teachings we prove to be erroneous, be exempt
from the rule which governs other men? We know not why they
should. It is not too much for us to expect at their hands a system of
Astronomy which, while it answers the purposes of the navigator, and
the astronomer himself, shall likewise stand well for him who shall have
launched his tiny bark upon the troubled waters of Truth’s vast ocean.
It is not too much to expect that, if a system is professedly adequate
for the guidance of such a one, it.shall be what it is said to be. It is
not too much to expect that, when the teachings of the astronomers are
clearly and undenigbly proved to be insufficient and misleading, the
astronomers themselves slixould know that it is their duty to find some-
thing better. We would not have it understood for one moment that
the pathway to a better system has not yet been opened up, for we are
even now upon this well-beaten track, and while we travel we are just
sowing hemp seed by the way side, in order that, if we cannot build a
handsome edifice or even erect the scaffold for the builder, we may at
least be instrumental in providing the raw material for the ropes. It
is our duty to keep on pulling down the premises of the poor unfortunate
GALILEO GALILEI; and, though we are raising the dust about us, we
shall, by keeping the mouth well closed, get through the dirty work
uninjured, and leave a clear space for the erection of a new, albeit an
old-fashioned structure. Some idea may be formed of the magnitude
of the edifice which, though it is doomed, still exists, if we notice what
-Sir John Herschel says of it. In his work of more than four hundred
‘pages he distinctly informs the reader that he need expect nothing more
than to be placed “on the threshold of this particular wing of the
* temple of Science, or rather on an eminence exterior to it, whence he
‘* may obtain something like a general notion of its structure.” In fact,
Sir John Herschel thinks that he shall have rendered good service b
¢ dissipating” the “ obscurity” of the surrounding ‘‘ atmosphere” whic
-is spoken of as being * too sublime for vulgar comprehension.” It may,
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however, be found that some very dense clouds will yet have to be dis-
sipated, and that there are people who think more of a single grain of
truth than they would of a whole world of mere sublimity. It should be
remembered, then, that we do not presume to take the chisel and the
mallet from the hands of the sculptor, or to feach those who should
teach us: or, in other words, whatever we may do, we repudiate at
once and for ever the idea that because we promise to pull down a
‘false system of Astronomy we are bound by any tie whatever to build
up the true, whilst we pay the astronomers for the doing of .

‘We have been told by one who boasted of having had fourteen years’
study of the “ sublime” science, that < The Earth may be a many-sided
figure;” and this was said when we wanted to know the orthodox idea
concerning the properties of the surface of water. Is water level ? or is
it not? That was the question. It was natural to expect an answer,
though, certainly, difficult to obtain one. At last it came. It was as
follows :—* Practically, YES; theoretically, No.” Now, if we had heard
- this with anybody else’s ears, we should certainly have thought that it
was a mistake; but we heard it with our own. And this is a sample
of the teaching in * this particular wing of the temple of Science,”—a
sample calculated, we should imagine, to keep people as far as possible
from any desire to cross the  threshold.”

If there be one thing above all others with which practical men
are acquainted, it is the meaning of the word LEVEL. Every man, be
he an artisan, a mechanie, or a labourer, has, perhaps, as clear ideas on
this subject as upon any that it is possible to mention. Tell a man
that you want a level surface, and he will never give you a convez one.
He knows perfectly well that if water will run off from it it is not level ;
and that if, when he pours water on it, the water stays, it is level. A
working man knows, likewise, that the surface of water, when that water
is at rest, when it is in a state of equilibrium, or when it is in its place,
is, to all intents and purposes, perfectly level. He knows that trifling
inequalities of surface have nothing whatever to do with the levelness of
it, but only with its roughness and its smoothness. Let the Earth, for
instance, be what shape it may, the inequalities of mountains, if they be,
as we are told, about the same in proportion to its extent of surface as
the inequalities on the rind of an orange are to the extent of the surface
of the orange, will be beneath our notice, and out of the question alto~
gether. These things are, by the ordinary man, regarded as unques-
tionable facts, based upon the fundamental law, that liquids will find
their level. But it is not thus with the astronomers. ere a plain
man, knowing this law, regards it in its integrity, the astronomer has
the right (or takes the liberty) to set it up that it may be knocked down
again, as though it were a child’s ninepin. We have but to refer to
works on Hydrostatics to find that the authors of them show a similar
disregard of the laws of nature, and that, in fact, they row in the same
boat with the astronomers. As, then, this is the case, and we do not
know the leader in this matter, we must regard one and all as being in
the same predicament. If we take a work entitled The Principles of
Hydrostatics, by Thomas Webster, M.A., of Trinity College (18£7), we
shall find certain propositions there laid down. Here is one:—* T'he
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“* surface of a fluid of small extent af vest is horizontal.” Here is another :
—*“ The surface of a fluid at rest is a level surface.” Now, as between
“level” and * horizontal” there is not a shadow of difference, it becomes
a very natural enquiry why the surface of a fluid #o a “ small extent” only
is said to be ‘“horizontal,” while the surface of fluid genmerally is said
to be “level.” Perhaps we shall find the difficulty cleared up in the
body of the work. Let us see. In page 30, weread: “ A level surface
“is one every point of which may be considered as situated at the same -
‘ distance from the centre of the earth.” Well, then, if these words
mean anything at all, bearing in mind that the author believes the
earth to be globular, they mean that a level surface is the same as the
circumference of a globe. Now, everybody knows that such a surface
would be a conves surface, and not a flaf, level, or horizonial, one. So
that, although the surface of water has been said to be * horizontal™
or “level” (to make quite sure of the matter), it is now to be distinctly
considered” as Convex! The word “level,” as applied to the
surface of anything, means that it is flaf or horizontal —a surface
which does not fall from one direction on any side—a surface practically,
theoretically, and invariably one and the same thing—a plame surface, and
not a spherical one, just as a spade i a spade, and not a rake. Here,
then, lies the difference between plain men and astronomers—ordinary
and extraordinary men; the one class considering *“level” to be level,
and the other considering it to be level, conves, many-sided, practically
level and theoretically mot so; or, in fact, any other kind of surface
that the exigencies of the case may require. The earth is said to be a

lobe ; the surface of a globe must be convex ; water abounds on every

and, and is said to lie on the surface of this imaginary globe,—~there-
fore, water must be convexr. But water is level! Admit, then, that
level is comvez, and convex is level, and all will be right! But is it
really a fact (it may be said) that this kind of process is common with
astronomers! O, yes: it is impossible, under the existing state of things,
for it to be otherwise. If a theory be, inherently, as bad as we show that
the theory of the astronomers is, very many extraordinary and out-
rageous mental processes must necessarily be employed in order to
sustain it for even a brief period of existence. '

If we refer to a little work entitled The First Principles of Natural

Plilosophy, by Mr. W. T. Lynn, of the Royal Observatory, Greenwich,
we shall find a statement respecting the surface of water, at page 51,
which will be found to be interesting of itself, and doubly interesting
if we compare it with those statements which we have just referred to.
It is as follows:—

*The upper surface of a fluid at rest under the action of gravifglslone is a horizontal
plane, since otherwise, if a part of the surface were higher than the rest, those parts of
the fluid which were under it would exert a greater pressure upon the surrounding
qarts than they received from them, so that motion would take place amongst the
particles and continue until there were none at a higher level than the re t is,
until the upper surface of the whole mass of fluid became a horizontal plane.”

Thus, then, we are shown, very clearly, that the surface of *the whole
“ mass of fluid” is, of necessity, a horizontal plane.” And there is no
doubt about it. Ponds and lakes, seas and oceans, must, therefore, form
horizontal planes. .And this inference is legitimate. It is to be hoped



86 TIEORETICAL ASTRONOMY.

that Mr. Lynn will never attempt to prove the Earth to be a globe;
for, in such a case, the facts he E&s already published would certainly
rise up against him, and prove much too stubborn to be overthrown.
Therefore, we say, from such indiscretion may he be preserved.

In the Encyclopedia Britannica we find the following remarks on the
nature of a level surface :—* A line drawn at right angles, crossing the
¢ direction of the plumb-line, and touching the earth's surface, is a true
*level only in that particular spot; but if this line which crosses the
¢ plumb be continued for any considerable length, it will rise above the
‘ earth’s surface, and the apparent level will be above the true one, be-
* cause the earth is globular; and this rising will be as the square of
* the distance to which the said right line is produced ; that is to say,
““ however much it is raised above the earth’s surface at one mile’s dis-
‘“ tance, it will rise four times as much at the distance of two miles,
‘“ nine times at the distance of three, &. This is owing to the globular
‘figure of the earth; and this rising is the difference betwixt the true
‘“ and apparent levels; the real curve of the earth being the true level,
“and the tangent to it being the apparent level.”

It requires but little consideration and still less common sense to see
the inconsistency of these explanations with the true state of things. -
We find it stated that a line is a “ true level only in that particular
spot” where it touches the surface of the earth—a surface supposed to
be spherical. Now it is well known that a straight line can only touch
acircle in a point; and therefore “that particular spot” must not be
supposed to have length or breadth, for it can have neither. It is but
a point ; and to talk about a point or a “spot” being level, and a frue.
level into the bargain, is an absurdity which anyone would think too
glaring to be perpetrated and tolerated by geometricians. Again, we are
told, that “if this line which crosses the plumb be continued for any
“ considerable distance, it will rise,” and so on ; or, in other words, that
that which invariably maintains its direction will alfer it, which is at
once contradictory, impossible, and absurd; and this, too, if it be
* continued for any considerable distance,” which is, certainly, suggestive
of no conceivable distance whatever. Again: *the apparent level will
‘““be above the true one.” There are fwo levels, then, the ‘apparent™
and the “true!” But apparent is not the opposite of true. K thing
may be true and not apparent; or it may be true and apparent also.
If we imagine a person dividing a company of young people into boys
and children, it would just be a parallel case; for, certainly, whilst boys
may be children, it would be a great pity if all children were bov{rs.
Again: apparent is sometimes used by astronomers to mean ¢rue. e
have only to refer to the Astronomical Register for July, 1864, to find
an article by E. Hopkins, C.E., F.G.S., in which the cause of the Sun’s
variable diameter is so positively stated that the author asserts, upon

_the strength of it, that KEPLER himself was misled eoncerning the
« ellipticity of the earth’s orbit,” which, he says, is founded on an
* optical illusion :” and yet this article is headed : * The apparent Cause
~ “of the Sun’s Variable Diameter.” It has been said that words are

but wind : but, sometimes, momentous consequences result according
to the way in which this wind blows. One thing is quite certain:—
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The false alone can be ranged against the frue: so that if there be two
things, and one only be true, the other must be false. But we read:
* the real curve of the earth” is the *true level!” So that the ‘“level”
surface (which really maintains its character, though it has been said
to rise) is, consequently, made out to be a false level; and a convex
or spherical surface (maintaining its distinguishing characteristics
likewise) is distinctly said to be the * #rus level.” But we may glean
a little truth from this, after all. The level which everyone understands
as level is said to be the “apparent” level. And so it is. As to the
other one, the spherical level, that, of course, is, on the contrary, not
apparent. And, truly, it is not. For, if the frue level be not a plane,
it would puzzle all the lexicographers in the world (and the astronomers
to boot) to show that it may, by any possibility, be a sphere. The sur-
face of a sphere may be called ‘‘ the true level” till people really believe
it to be so; but, before it be demonstrated that such a thing can be
reasonable or true, reason must cease to be reason, and truth, truth.
Almost as familiar as household words are Joyce’s Scientific Dialogues.
In the work which bears this name, we find it stated, in page 76, that
“ the true level is not a straight line, but a curve which falls below it
“ eight inches in the first mile.” Now, as to what a false level is, the
work in question says nothing. But it is ridiculous to look for consist-
ency in papers on Astronomy. The Reverend author says: «“it is
“ necessary for those who are employed in cutting canals to make a
* certain allowance for convexity, since the true level is not a straight
“line,” and so on. Now, let us examine this, and take nothing for
granted that will not stand the test. First, then, as to what is to be
understood by ‘“ & certain allowance for convexity.” Practically speak-
ing, an “allowance” is an alteration made in a particular state of
things. Whether this alteration be to a * certain” extent or to a ver
uncertain extent, or whether it be really made at all, are matters whicﬂ
will be very clear by and by. It is the theory which concerns us now.
Theoretically speaking, then, an ¢ allowance” is that which would tend
to cause a deviation from any particular line of conduct. Very well.
Those who cut canals are on the surface of the earth, and a * true level”
lies before them. What more can they require? Is it ‘“necessary”
that they should deviate from the true level, for the purpose of finding
some level other than the true, just as it appears to be necessary, some-
times, to deviate from words that are true to others which are not? A
deviation, in the case before us, must be either for the purpose of finding
something not to be found on the surface, or, for the purpose of getting
rid of something found there. What, then, is the difficulty concerning
the surface of the earth, since, by the author’s own admission, it is a
¢ true level,” and this is just what is wanted ¢ As though it were likely
that men can be found, practically, to deviate from the very thing they
do want, to find something they do not! If we understand the words
of the author, the difficulty is nothing more nor less than * convexity!"
How, then, can this convex surface be a * true level 2" or, if the surface
is a “ true level,” how can it be “convex?” No answer can be given.
The Reverend gentleman's words are contradictory. If the Earth's
surface be convex, * those who are employed in cutting canals” would,
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certainly, find it quils * necessary to make a certain allowance,” and &
very liberal allowance too; but if, on the other hand, it is a trus lovel,
they can have to make no allowance whatever. There is a very common
notion amongst astronomers, and the people seem to be taking hold of
it, too, that if a thing has to be proved there must be a host of * proofs™
in order to do it. is is a very great mistake. One astronomer,
of whom we have not hitherto spoken, actually brings forward a
‘ proof” of the Earth’s rotundity which he calls ¢ perfect,” and then im-
mediately afterwards brings forward two or three others concerning
which no claim to perfection is put in: a sufficient hint that they are
all émperfect together, and altogether tmperfect ; and, therefore, that they
would not constitute one PROOF if they were all put together. Now,
on the other hand, no such difficulty is presented. For, while an
number of proofs that the Earth 18 NoT a globe can be easily obtained,
each one forming a separate link as perfect as any other link in the
chain, the whole of them, when they shall be united, will form a chain
which shall stand all the powers that can be leagued against it. Here,
then, we come to another link. We have seen that the frue level cannot
be convex; and that the surface of the Earth is a ¢rus Level; therefore,
the surface of the Earth cannot be conves, and the Barth cannot be a
globe. This single link is incomparably stronger than the whole chain of
argument on the opposite side of the question: it is of itself a proof;
and, if no other could be found, it would be quite sufficient.

But we have a little more to say about this allowance, and the asser-
tion that it is necessary. If it be mecessary, we need not add a single
word. This would be a PROOF of the Earth's rotundity; and we ask
for nothing more. Unfortunately for the people, Treatises on Land
Surveying are not much in requisition ; they are not household words ;
for the simple reason that the people are more labour-lords than land-
lords. Be this as it may, there is a work by Robert Thornton, Civil
and Practical Engineer, entitled Elementary Treatise on Land Surveying
and Levelling, (1863). This book is profusely illustrated, and printed by
the Queen's own printers. At page 99, we find a section headed thus*
—=Correction for Curvature.” It is here stated what the amount of
“ curvature” is; or rather, we would say, what it is supposed fo be. Of
course, this amount is made to agree with the supposition that the
Earth is a globe 24 or 25 thousand miles in circumference—a difference
of a thousand miles being incidental to the various ups and downs
of this * sublime” science, and a matter of very little moment. We
have seen, in Joyce's Scientific Dialogues, that it is eight inches in the
first mile. Now, as we do not intend, if we can help it, to have any
disputes about this “ eight inches,” we must dwell upon it for a moment.
In the volume before us, it is stated to be “ nearly eight inches.” Itis
possible, however, for this ‘ nearly” to be made a thing of great import
unless we prevent it. Well, then, how much short of eight inches is it 2
Qur author, Mr. Thornton, states that it is 7-965 inches, which is, in
plain English, seven inches and nine hundred and sixty-five thousandths
of an inch, or, in other words, thirty-five thousandths of an inch short
of eight inches. Bu. he has arrived at this amount by supposing the
Earth'to be a globe with a diameter of 7958 miles. We have seen,
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however, that Dr. Comstock has given us 7914 miles as the measure of
the Earth’s su posed diameter ; so that if, with ¢this diameter, we adopt
the system which has been followed by Mr. Thornton, we shall find
that, instead of the amount of curvature for the first mile being wnder
eight inches, it will be over it. So'that nothing whatever need be said
about this matter. It must now be distinctly understood that, according

to the scientific men of the day, from any place where we may happen -

to be situated, to any other place a mile off, there is a fall of eight
inches owing to the curvature of the Earth, irrespective, of course, of
accidental inequalities such as are compared to the dimples on an orange.
And it must also be understood that this curvation is always a fall, and
never a rise; for astronomers would not dare so much as to tell us that
we are not always on the top of the Earth, although they tell us that
the Earth is a globe, and are utterly at a loss for any explanation what-
ever as to how 1t is that, go where we will, we find ourselves as we are.
“ Well,” it may be said (for it has been said), * suppose that the Earth

“ does curvate eight inches in the first mile, why, the amount is a mere

“nothing compared with the vast extent of the Earth’s surface.” But,
we have seen what the Enoyclopedia Britannica says about this, namely,
that the amount of curvature increases ‘‘ as the square of the distance:”
so that, at the distance of two miles, the fall would be 32 inches, that is,
Jour times the amount of the fall in one mile, because the square of two
is four ; at three miles the fall would be 72 inches, or nins times the
amount, because the square of three is nine; at four miles, siwteen
times the amount, or 10 feet 8 inches ; and so on. It will be seen, then,
at once, that the objection that the amount is (or would be) a mere
nothing, falls to the ground. If we take the length of Great Britain as
600 miles, there would be a fall of more than forty miles from a straight
line at one end or the other! Well, then, as this amount is a very con-
siderable one, and as i cannot be discovered by the senses of man to have
any real existence at all, it will be seen that if anything could be found
to reduce it, it must tend to make the doctrine somewhat more feasible ;
and, we may depend upon it, the astronomers would hail as a great
boon something that would wipe it off altogether, and save them from
all further annoyance concerning a point of their theory which, like all
" the rest, can neither be understood nor explained. H{)wever, we find
that the total amount for curvature in any particular distance is said
to be reduced by one-seventh for refraction! We find this at page 100
of Mr. Thornton’s book :—* The correction varies with the state of the
“atmosphere, and it may generally be taken at about one-seventh of
“the correction for curvature, since refraction makes objects aggear
““higher than they really are.”” At page 101, however, we read thus:
—*To correct t{e error arising from refraction, we have only to
“diminish the effect of the earth’s curvature by one-sixth part.” And
as the whole subject is in sizes and sevens, it is but reasonable to expect
to be allowed a choice between a sixth and a seventh, especially when
we know perfectly well (and intend to prove it) that neither one nor
the other is of any practical service whatever except that of mystifying
and misleading a too credulous public. But when we read that ““we
“ have only to diminish the effect of the earth’s curvature,” we read that

.
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to which no meaning legitimately belongs, whatever meaning may by
some people be attached to it. 'Who can diminish an effect? An effect
is a fact, and we cannot diminish & fact; it must remain a fact through
all time, do what we may with it. But the *curvature of the earth”
is such a thing that with it all manner of tricks can be performed
save one of great importance, namely, that of making a FACT of 4t.
But we are reminded by Mr. Thornton that “ Refraction malkes objects
appear higher than they really are.” Just so. If we put one end of a stick '
into a pond, the end thus immersed will appear to be higher than it
really is; so that if we, for any practical purpose whatever, had to allow
for this, we should have to add to the distance if it were the apparent
one which we were considering ; and, if we had the means of g:tting at
the real distance of the end of the stick from the surface of the water,
irrespective of mere appearance, what would there be either to add or to
take away? Nothing at all. To take either step would be to take a
wrong one. And now for the case in point. The Earth is said to
curvate at a certain rate in accordance with its size; what, then, has
any appearance to do with the rate of curvature, if it be known to be a
certain amount, and this certain amount be known? But the fact is
that any port will do in a storm. The amount for * curvature” is so
monstrous and so evidently untrue on paper, that on paper must it be
reduced, whether it be right or whether it be wrong. So then we find
that the amount of the Earth’s supposed curvature, after having been
fixed at eight inches in the first mile, has one-seventh cut off from it
for no other purpose than that it shall be less. Mr. Thornton now gives
examples. Here is one, or, rather, the substance of one. The distance
of a certain visible point (the top of a rock) is four and a half miles
in a horizontal line from the eye of the observer: what is the « allow-
““ance” which it is supposed to be “ necessary” to make if the surface
of the ground has to be considered? We are told: thirteen and a half
feet for curvature, from which one-seventh or nearly two feet is taken
for refraction, which makes a little over eleven feet and a half for the
amount of ‘ curvature” as it stands after it has thus been * corrected™
for ““ refraction,” by taking from the amount instead of adding to & as
would unquestionably have been necessary if any alleration had been
needed at all. Once more we must urge this point, that there may be
no possibility of any misapprehension arising:—Is it not perfectl
clear that if, as in the case given, the top of an object appear level wit
the eye, and its base thirteen and a half feet down below this level in con-
sequence of the Earth’s ¢ curvature,” and, in consequence of something
else, distant objects appear higher than they really are, the object in view
must be, in fact, lower down than it appearsto be, and, therefore, that just
so much (whatever the amount may be) would have to be added to the
amount as it stood at first? But it does not matter to us that surveyors
and astronomers thus amuse themselves, except inasmuch as that
the amusement is being carried on at our expense, both material and
mental; so that, in this case, while it pleases them, we cannot say
that it is at all gratifying to us.

And now, just to show the immense power of “refraction,” in
the eyes of scientific men, we must refer to a paragraph which appears
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in Tallis’s Literary Newspaper for June 11, 1864, and which is as
follows :—

‘ TERRESTRIAL REFRACTION.—An extraordinary instance of this phenomenon wag
lately witnessed by a party of Portuguese philogophers in effecting the ascension of the
Peak of Teneriffe. On their reaching about sunrise the top of the volcano, which has
the shape of an enormous Eymmid, and an altitude of 2,000 metres above the level of
the sea, they were astonished to perceive at the horizon masses of mountaing which
could not but belong to some vast continent. The srohiqelago of the Canary Islands
was at their feet, asit were, and it was therefore impossible to mistake the appearance
at the horizon for these ; and one of the tourists, who had been in North America, at
length recognised the Allegha.ny mountains, which were at least 2,500 miles from the
spot. This spectacle was due to a singular effect of mirage, or terrestrial refraction,
produced b{ the moist W.S.W. wind which blew at the time, As the utmost extent of
vision which can be obtained from the top of the Peak of Teneriffe is not more than
150 miles, the distance supplied by refraction was in this case not less than 2,350 miles.”

It will at once be seen that, supposing this to be true, the Alleghany
mountains were really much lower down than they appeared to be; and
that, in fact, when “ refraction” gets a little stronger, we may reasonably
expect to hear that, in the event of some extraordinary South * wind™
springing up, the Australian continent itself will be brought entirely
“up” from its sugposed position, and our “antipodes” be antipodes no
longer. So much for theoretical “ refraction!” One practical experi-
ment in which two distinct media, such as the air and the water in the
case of the stick in the pond, are taken into account, will give rise
to ideas worth serious consideration, which is more than can be said of
such ¢ refraction” as that which we have been examining. Well, then,
what says Mr. Thornton concerning this ¢ correction for curvature”
which now stands corrected, in the accredited form, upon the erroneous
assumption that an appearance can be made to affect a reality? At
page 103, we read as follows:—* It will be proper to state, that the
“¢ corrections for curvature and refraction already explained are seldom
““applied in the practice of levelling (excepting in taking very long
*“ stations one way), the spirit level being placed midway between the
“stations; hence the resulting corrections for each station are equal,
“and therefore the difference of the levels of the two stations isas truly
“ shown by the difference of the readings of the two staves fixed thereon,
“ag if the corrections had been made. Thus the trouble of making
“ these corrections is avoided by simply placing the instrument midway
“ between the two staves.” Every one has heard of the cat that some-
how or other gbt out of the bag; but the opportunity of watching the
exit of the said cat is but rarely afforded. Here, then, is the cat in the
very act! After all this trouble about the Earth's * curvature,” and
then all the trouble of getting it correct—correct to the one thousandth
part of an inch—it is, we find, in_practice, *seldom applied;” and, in
fact, in consequence of a little of what will presently be seen to be sheer
hocus-pocus, Mr. Thornton says that “ the trouble of making these cor-
rections is avoided.” * To be, or not to be, that is the questionI" If th‘s
Earth be a globe, these allowances or correctiong must })e *“ necessary ;
if the Earth is not a globe, they are not. Which is it? If, now, we
just take, not the * bull” by the horns, but, the cat by ’t’he claws, we
shall find that in a few minutes it will be * out of the bag™ altogether.
The first thing we notice is a glaring fallacy which stares us in the
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face. 'We find it stated that the method adopted whereby “ the trouble
“of making these corrections is avoided,” is, *simply placing the
‘“instrument midway between the two staves.” A simple process, to be
sure; and simpls indeed must be the Simon who believes that any such
cause will be followed by any such effect. 'What wonderful instrument
¢s this which sweeps away so great a difficulty at so little cost? * Simply
“ placing the instrument between the two staves!” What would this do
A broom is useless without the motive power, and the thing to be done.
Let the housewife place her broom In some peculiar position, will
that sweep away the dust? What instrument isit, then?  Has it life ?
Can it think? or think, act? Is it of man’s construction, or God's
creation? If it involve some stern, uncompromising, sweeping principle,
it would be of great service, to remove the accumulations of centuries,
which are at present but marked with the finger of scorn or disgust.
But no: it is but a telescope—a telescope with spirit-level and other
mechanical appliances by which it can be adjusted with accuracy to the
required position ; it is mounted on three legs; and is known as the
theodolite. So much for the *instrument,” and now as to the staves.
A levelling staff is a rod commonly made about 6 feet long, and so that
it may be extended to 12 feet; with divisions marked throughout its
entire length, showing the number of feet and inches, beginning at the
bottom. If, now, we have to find the difference of level between a spot
of ground where we are situated, which we will call A, and a spot at
any distance off, which we will call B, we can erect the staff at B, look
through the telescope which has been fixed perfectly level at A, read
the figures on the staff, and the difference between the height seen on
the staff at B and the height of the telescope from the ground at A is
the difference of level between the two stations. This result is obtained
by looking in one direction. Suppose, now, we erect a staff at A,
retain the one at B, and place the theodolite *“ midway between the two
“¢ gtaves,” and look backwards at the one and forwards at the other, will
there be any difference in the result? Certainly not. Let us see this
clearly. If, in the first case, the height read off from the staff was 10
feet, and the height of the theodolite was 6 feet, there would clearly be
4 feet difference between the level of the two stations, B being lower
than A. If, in the second case, the theodolite were placed * midway,”
and at any distance below the original level, say two feet, then the
height on the staff at A, by what is called the “back sight,” being 4
feet, and the corresponding height on the staff at B being necessarily two
feet less, will likewise, by what is called the ¢ fore sight,” be 8 feet,
8o that the difference of level is again proved to be 4 feet, as at first.
And where, now, is the effect of ** simply placing the instrument midway
“between the two staves?” Clearly, nowhere. Therefore, as nothing
has been cleared away, as no alteration has been made, as no earthly
difference can be found between the results of looking one way and look-
ing two, under these plain circumstances, no difference whatever will be
made in any other such cases; and the practice of “simply placing
*“ the instrument midway between the two staves” is thus shown to be a
delusion or a cheat. It is evident, then, that this scheme of “ back and
“¢ fore sight,” as it is called, is not ealculated to save the ‘* trouble™ of
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making ¢ Corrections for Curvature,” ¢f there be any such * corrections™
to be mads at all. But we read in Mr. Thornton's book that these
“ corrections” ‘“are seldom applied” * excepting in taking very long
* stations ONE WAY.” We have heard a little about * one way™ before.”
In this case, however, there is no question as to which way the author
means; and we have already seen that there is no difference whatever
in the results obtained from using the theodolite in one way or in the
other way, and we may be sure ﬁmt Mr. Thornton himself would not
attempt to point out any. However, we will allow Mr. Thornton to
have his own way, and we will follow him, that he may show us whether
these “corrections” are ‘“applied™ under any circumstances whatever ;
for it is important that we should know. But there is a consideration
which forces itself upon us here. We have seen a grand distinction
made where no difference exists. How is this? It is owing to the wild
and incoherent theories which deluge the world, and through which the
grossest inconsistencies must necessarily arise. An educated man is
standing on some 1Pha.rt of the Earth’s surface, which we call A, and he
reasons thus:—‘The Earth is a globe; I, like everyone else, stand on
¢ the top, (for, certa.inl({, there is no earth above me); this globe, then,
. necessarily curvates downwards at a certain rate, say, in the first mile,
¢ 8 inches, in the second 32 inches, and so on. If, now, I travel half way
‘to a point, B, a mile off, I shall still be on the fop, and the extent of
¢ surface betwixt A and B will curvate 4 inches down to B, and 4 inches
*down to A!" Thus reasons the Surveyor; and, therefore, he says that
by “ simply placing the instrument midway between the two staves” the
“resulting corrections for each station are equal!” Beautiful theory
this! But what says Common Sense? If the Earth were a globe, and
a philosopher stood at any point, call it A, and the surface did in truth
curvate downwards to a point B, then might the philosopher travel
half the way or all the way to B, but ke must go powN. Let him go
down, then, and ke shall BE down; and, to the point A, be it never so.
short a distance, the surface must RISE. * But,’ sa{s the dphilosopher, ‘it
‘falls!” Ask him how this can be true or ible, and he can say no
more. It is utterly impossible for the Earth to be a globe, and for all
to be on the top; or for-a man to travel from a place, the top, to some
other place, the top likewise. As there is but one place on a small
globe which can be called the ToP, so there can be but one place which
can éruly be called the top be the globe never so large. Imagine man
to have the power to throw off globes of various sizes into space; see
them rise, larger and larger still! Is there a man to be found, except
he be labouring under strange delusions, who would imagine that when
these globes should attain a certain size one should be so large as to be
all Tor? Absurd. Is there a man to be found who would imagine
that although on the small globes living creatures could not exist be-
cause of the shape, that, as the globes grew larger, the difficulty would
et less 7 that because the size was more extensive the properties would
ge non-existant? Surely not. We might just as wisely talk about
increasing the size of a boy and making a man of him. Is there one to
be found who can imagine that just because the Earth is so large, it can
be a globe, without possessing the PROPERTIES of a globe, and that it is so
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very large—so * vast"—that wherever we go we shall find nowhere but
the ToP of it anywhere? Strange though it may seem, this is the very
assumption upon which Mr. Thornton’s arguments are founded! Let
us gee, then, how Mr. Thornton proceeds. It is in this wise. After
he has given us the rule, he favours us with examples. And sure enough
there is no ¢ allowance” whatever for “ curvature” in the several exam-
ples he lays before us! One of these examples, Mr. Thornton informs
us, is “ part of a contract section of a railway,” and ““ will,” he remarks,
“illustrate the whole process of levelling and plotting, as practised by
¢ the most scientific engineers.” More than seventeen miles is the extent
of this particular survey, and there is not a single inch allowed for this
much talked of ‘curvature!” And why is this? Because, forsooth,
the “dack and fore sight” plan has been adopted. But, as we have
already shown that this is sheer nonsense, it follows that there was no
““allowance” of any kind to be made, and, therefore, no curvature at all
in the whole seventeen miles! Whereas, if the Earth were a globe, in
seventeen miles, according to the accredited rate of curvature, there
would be a fall, af one end or the other, of mere than 192 feet! And now
Mr. Thornton gives us an illustration just to show us that, when the
straight-forward plan is carried out, the *“allowance” has to be made in
8o many figures, thus forming part of the surveyors’ arithmetical calcu-
lations. We must bear in mind that this example is to illustrate the
exception to the general rule, or, in other words, the method to be used
“ in taking very long stations ONE WAY.” Now, then, let us see. In the
first place, the distance is three quarters of a mile only: a distance not
80 “ very long,” after all. But let this pass, and we will describe the
case in detail, as though we were engaged in it. Here, then, we stand
with our theodolite placed at the margin of a pond which is ten feet in
depth ; the instrument itself being 4-8 feet (four feet and eight-tenths)
in height, in so far as the telescope is concerned, above the water. The
object, then, is to drain the water from this point, A, “ into a stream at
“ B at a distance of 60 chains.” As 80 chains go to a mile, the distance
is three quarters. Of course, yonder stream is lowér than this pond—
lower than the bottom of the pond,—or we need not attempt to drain the
water into it. The question is, how much lower is it? This we want
to know in order that a regular water course shall be made. Take Mr.
Thornton’s own words for it. He says, * What is the difference of level
“between the bottom of the lock or pond and the surface of the stream #”
A very simple matter, this. There is a staff being “ held upright, at
‘“the side of the stream at B.” The “line of sight,” Mr. Thornton
admits, is a “level line ;" and, as we look through the telescope at the
staff, we read from it 15:84, (fifteen feet and eighty-four hundredths of
a foot.) Now, then, we have it. The height of our telescope above the
water at our feet is 4'8 feet; and the depth of the water, 10 feet. Add
these two amounts together, and take the sum from the height shown
on yonder staff, and the difference shall be the answer to the question
put. So says Common Sense. Not 0, says Mr. Thornton. e know
what is said to follow ““ when Greek joins Greek ;" and, certainly, here
is antagonism fully developed. 'We shrink not, however : for * Truth is
“mighty, and will prevail.” What we say is this :—that the answer
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‘to the question is, 1'04 (one foot and four hundredths), and that there
is no reason why it should be said to be either more or less. But Mr.
Thornton says that it is 072 (seventy-two hundredths) only. And how
is this? “ Correction for curvature and refraction for 60 chains, 0-32"
(thirty-two hundredths), says Mr. Thornton, and straightway cuts it
off Kir. Thornton! how is it possible that you can alter a fact without
making a fiction of it? Why cut this amount off the other end of the
survey, when the fact is that if you stood there you would cut it off this
end ? just as in the youngsters’ game of seesaw, when Jack goes down,
Jill goes up, and vice versa. Why cut it off at all? why not put it on ?
If you alter the true statement of the case in any way whatever, the
result must be false. You have.altered it : and the consequence is that
your example falls to the ground ; no one can use it; and there it lies,
a creature of imagination, whilst the seventeen miles of levelling without
a fraction of an inch put on or cut off for “curvature” stands as a
recognised and established fact. We have seen, then, that all this
trouble about allowing for ““ curvature” is to no purpose, and amounts
to nothing: for it must be admitted that the evidence brought forward
by Mr. Thornton himself, to support his original proposition, is not
worth so much as the paper upon which it is printed; and so far is it
from being a fact that these * corrections” are affected in the smallest
degree (as Mr. Thornton says) by the state of the atmosphere, it is quite
evident that the most clear-sighted individual in the brightest sunshine
that ever warmed his heart would fail to discover the least sign of any
“ Correction for Curvature,” except in the fertile imagination of the
astronomers and surveyors. :

There is a work called A Treatise on Astronomy, by E. Henderson,
F.R.A.8, which treats, most fully, of the Arithmetical Architecture of
the Solar System, and in which we read as follows :—* A canal 5 milesin
“ length will have a depression of 16-531 feet; that is, the eye being

"« placed on a level with its water at one end, a pole 16} feet high erected
* perpendicular at the other end will just be visible; its top will appear
“like & point on the surface of the canal 5 miles off.” Here, then, is a

- case where (if we take the author’s meaning, and overlook his curious
language) we are plainly told that in a distance of five miles there will
be more than 16 feet of curvature or *depression,” at one end or the
other! A very natural question arises, namely, Which end ? since it is
impossible, and absurd to suppose, that both ends can be at one and the
same time 16 feet lower than each other! Now it is a fact that no
reasonable answer could Possibly be given: so that the answer which the

- showman gives to inquisitive juveniles would be quite appropriate here.

‘When this gentleman is asked for instance, which, out of a number of

figures, is intended to.represent the Duke of Wellington, he says, ¢ Which-

“ ever you liks, my lLittle dears : you pay your money, and you take your

‘ choice.” Mr. Henderson says, *“ A steam-boat, the top of whose funnel

“is 66 feet above the level of the sea, will, at the distance of 10 miles

* therefrom, appear on a level with the surface of the water.” What

Mr. Henderson intended to say, was, that the top of the funnel, if it be 66

feet high, will appear on a level with the surface of the water, at 10 miles

- distance: thereby endeavouring to show that, in 10 miles, the water
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curvates 66 feet. Mr. Henderson says, moreover, “ Under these cir-
¢ cumstances, Trigonometry can determine that the steam-boat must be
¢ gailing on part of a curve whose radii <& 4000 miles nearly.” Now,
Trigonometry may be very clever ; but what says Mr. J. C. Bourne, in
his magnificent work called The History of the Great Western Railway ?
He says, concerning this Railway, which is more than 118 miles long,
“ The whole line, with the exception of the inclined planes, may be
“regarded practically as level.” The truth, and the whole truth, is,
there 42 no * curvature,” or * depression,” or anything of the sort, to be
found, and, consequently, there is none to be allowed for, and surveyors
cannot, therefore, make any allowance whatever. We have but to look
around us to find proofs of this in abundance ; they exist everywhere.
Take, for example, the various lighthouses in all parts of the earth :
one illustration will, however, do as well as fifty. If we turn to a work
called Smeaton and Lighthouses, we may read as follows, concerning the
cast-iron lighthouse on Morant Point, in the island of Jamaica:—
 The Admiralty notice which announced the light for exhibition on
“ the 1st November, 1842, states that the centre of the light is ninety-
¢« gix feet above the level of the sea, and in clear weather the light can
* be seen from a distance of twenty-one miles.” Now, if the earth were
a globe, and of the size it is said to be, the amount of curvature in 21
miles would be 204 feet. This is the amount of * curvature” as regards
the surface of the earth. As the light is 96 feet high, we must take
96 feet from the amount of curvature, which gives 198 feet; and as
we may suppose that the light is seen from the deck of a vessel at sea,
say 20 feet above the water, we must take this amount, also, from the
original distance, and we shall have 178 feet as the distance which this
light would be * depressed” below the line of sight! But is this a fact ?
Not at all. There 13 no evidence in existence to show that from the
mast-head of the noblest vessel that ever sailed there is a “ depression”
of a single inch from the line of sight between the eye of the spectator
and the light of the most insignificant structure that ever bore the name
of lighthouse, even though it were distant fifty miles instead of twenty-
one. The light on Morant Point may be visible at a distance of twenty-
one miles; but it is on a level with the eye! In the fifth volume of the
Arcana of Science and Art, we find that, in February, 1830, J. A. Lloyd,
Esq., F.R.S,, received directions to survey the river Thames, to ascertain
the difference of level between certain parts of it and the main level of
the sea at Sheerness. In the account of this matter we read as follows:
—“By the kindness of Mr. Lubbock, the author was furnished with
¢ the results of 26 years’ observations on the tides at the London Docks ;
¢ from which it a s that the height of mean high water mark there,
“above that of gﬁ::gness, is 224 feet.” Two feet and twenty-four
hundredths of a foot! It is needless to make any observations upon a
fact so plain as this. Those persons who are in the neighbourhood of
the Metropolis have but to ascend the great Tower in the grounds of
the Crystal Palace, and look around on every hand, and mark well the
distant horizon which surrounds them, on & perfect level with the eye,
to be convinced that, if the earth be a globe, at all events the Tower is
situated in the centre of a section of it which, as far as the eye can reach,
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is level enough for anything. But, in order to be satisfied that this is
in no wise out of the regular order of things, a visit should be paid te
the noble old Park at Greenwich; and there, on the wall of the Royal
Observatory, may be seen a brass plate with an inscription—a capital
inscription! We read that a certain horizontal mark on the wall is
“ 1540 FEET ABOVE MEAN WATER AT GREENWIOH,” and * 1557
“ FEET ABOVE MEAN WATER AT LivErrooL.” Of course those by
whose authority this statement is exhibited have a theory all ready cut
and dried to explain it. But let us look at the facts, and understand
clearly the import of them. The horizontal mark in question is just
one foot and seven-tenths higher above the water at Liverpool than « s
above the water at Greenwich; or, in other words, the waler at Liverpool
€8 just one foot and seven-tenths lower tham the water af Greenwich! Ts
there any “ Correction for Curvature” heref we exultingly exclaim.
Not the shade of a fraction of an inch. And just compare this fact with
what Mr. Henderson, at page 139, says is the effect of the ‘‘ curvature”
of the earth. He says, “ Strictly speaking, the fronts of the houses on
* the opposite sides of a street are not parallel, being a minute fraction
“of an inch wider at their top than at the ground.” But let us not be
allured by such abominable trash as this: it is highly injurious to the
mental faculties of those who imbibe it. Again, the fall in the large
rivers on different parts of the earth’s surface is but a few hundred feet
in any case, though the river may be thousands of miles in length. If
we examine the reputed elevation of the immense lakes of America above
the level of the Atlantic, we shall find a gradual diminution from the
highest to the lowest : Lake Superior, for instance, being 627 feet, and
Lake Ontario 231 feet, above this level. And again, we read so much
about the water on the earth partaking of the shape of the earth. Of
course it does. But look at & pond on a heath: is there any curvature
there? Look at the lakes of Cumberland: are they not level? And
shall not the lakes of America be level? Shall not the mighty Atlantic

be level? He who speaks of curvature must poiné & oul, somewhere

—anywhere—everywhere,—for there is but one law about the surface of
fluids, from the water of Lake Ontario to the infusion in the tea-cu
But again, what isthe fact? If we look in the Times of May 13, 1865
in the Naval and Military Intelligence, we may read as follows :—
¢ On the 19th of April, in latitude 23.53, longitude 85.48, Captain Wilkins reports
that the Southern Cross and the Polar Star were both distinctly visible at midnight.”
In the event of this being considered as an error of some kind, we may
" state that we have heard from the lips of Captain Edward Gillett that
he has observed the same thing between the 12th and 13th degrees of
South latitude. 'Why, if there were any curvature such as that of which
we read so much, the whole thing would be an impossibility instead of
.a well-authenticated fact. But we have heard—and let it stand for no
more than hearsay is worth, though we have reasons for giving credence
to the assertion—that allowances %ave really been made for “ curvature”
in the construction of one of our railways, and that much labour was
thrown away in consequence. Be this fact or fiction, it matters little :
for certain it is that if such a thing were done, such results must follow.
But the law steps in! There is & *“ Standing Order,” for this matter,in

J
]
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both Houses of Parliament, which positively forbids the thing to be
done. Here it is:—

“QOrdered, by the Lords spiritual and temporal in Parliament assembled,—

¢‘That the section be drawn to the same horizontal scale as the .Slhn' 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 sroposed work, the height of
ever; emba.nkment.hand the deﬂth of every cutting, and a datam horizontal line, which
shall be the same throughout the whole length of the work, or any branch thereof res-
pectively, and shall be referred to some fixed point stated in writing on the section, near
some portion of such work, and, in the case of a canal, cut, navigation, turnpike or
other carriage road or railway, near either of the termini.”
Aye, this is—the poinf, we were going to say, but it is—the LINE to be
considered: the DaATuM HoRrizoNTAL LINE is that which puts a stop
to anything like an “allowance” being made for ¢ Curvature,” should
surveyors even attempt such a thing. And, to prevent any chance of
mistake arising, there is a diagram to render the whole matter plain to
the meanest capacity. And further, to show its importance, we may
remark that it 1s the only diagram in the book of * Standing Orders,”
and the “ Datum Line” 1s as perfectly level as it can possibly be made.
And further still, we must remark that, unless it be imagined that our
legislators framed this Standing Order because they’d nothing else to
do, it is quite certain that there must have been a cause for its intro-
duction ; and the only cause that can reasonably be imagined is, that,
before its introduction, at some time or other, surveyors allowed for
¢ curvature,” and thereby did that which they now know perfectly well
must not, cannot be done. Suppose, now, we turn to Joyce's Scientific
Dialogues, which we have not yet put upon the shelf, and refer to the
Conversation already quoted, for the reason why it is there stated that it
is “ necessary for those who are employed in cutting canals to make a
“ certain allowance for the convexity.” Here, then, we find the reason.
The words run thus :—* Another proof of the globular figure of the
‘“earth is, that it is necessary” and so forth,—necessary to do that
which we have shown is not done, and cannot truly and legally be dons!
The assertion is made, then, as a * proof™ that the ea.rti is a globe!
The theory of the earth’s rotundity goes begging for a proof, and this is the
very best that can be got! REAsoNING MAN! what think ye of it 2

‘What shall be said now? Say that right is wrong, for no one will
believe you; say that black is white, for you will deceive nobody ; say
that two and two is not four, and you will take nobody in ; say anything
so long as it be transparent one way or other—in its truth or fallacy ;—
but, until the time when the snake in the grass shall have become the
symbol of uprightness, and a wolf in sheep’s clothing, a true picture of
honesty, say not that the Theoretical system of Astronomy which is
taught in the nineteenth century is worthy to be adopted by the rising
generation whilst those who have grown old and grey-headed in the
advocacy of it know not how to prove it; say nof that the Earth is a
globe, until you know it to be one, for too many believe the delusion as
it is; say nof that a thing must be right because you have been taught
to believe it, for most people seem to think so; and let it not be said
that we are satisfied with error and delusion and inconsistency and
untruthfulness, whilst the light of Reason shines around our footsteps,
and whilst our motto is—** Bxcelsior !"



Digitized by GOOS[C



Digitized by GOOS[C



Digitized by GOOS[C



Digitized by GOOS[C



CHAPTER 1IV.

* Wr shall take for granted, from the outset, the Copernican system
“ of the world.” So says Sir John Herschel, at the commencement of
his celebrated work called Outlines of Astronomy, or, in another form,
4 Treatise on Astronomy. And a bold stroke, too, is this taking for
granted. The thing so taken may be right-it may be wrong. The
doing of this thing may be wise—it may be otherwise. Sir John
Herschel, however, having pledged his word, keeps to it. It would
have looked better had he broken it. The case is one which demands
investigation ; and taking ‘ for granted” is not enough. The Rev. W.
N. Molesworth, M.A., in his Plain Lectures on Astronomy, says: “ Few
‘¢ controversies have stirred men’s souls more deeply” than that, as to
whether the earth is fixed, or whether, on the other hand, it has
the various motions ascribed to it: rotation, revolution, and so forth.
He says, also, *“ There was a time, and that not very remote, when the
““ motion of the earth was as universally rejected as it is now universally
“ believed—when its immovability was regarded not merely as an es-
“ tablished fact of science, but as an article of religious faith.” It is,
however, quite certain that the belief in the Copernican theory is a long
way from being * universal.” John Bonnycastle, in his Inéroduction to
Astronomy, says, when speaking of the earth,  This vast body was long
* considered as a large circular plane, spreading out on all sides to an
‘*infinite distance ; and the heavens, above it, in which the sun, moon,
‘“and stars, appear to move daily from east to west, were imagined to be
‘“at no great. distance from it, and to have been created solely for the
* use and ornament of ourearth. Of this notion are the vulgar, and
‘“ those who are ignorant of Astronomy, to this day. But,” continues
Mr. Bonnycastle, “ it is now well known to mathematicians and philo-
‘ sophers, that the earth is of a round or spherical figure, nearly resem-
* bling that of a globe.” So then we find that the belief in this  theory™
is not with the * vulgar,” even now; and only the “ mathematicians and
philosophers” are imagined to possess a knowledge of it. And now if we
remember what Lord Brougham said, that probably “ not a hundred
“now living have ever gone through the whole steps of these demon-
“ strations,” we shall have a better idea concerning the universality of
the Copernican theory at the present day than we otherwise should.
So that it admits of no question that people are not yet nugrlseed respect-
ing the subject, and that it may probably stir men’s souls” yet again.
And what shall we say now that we find that one of the most renowned
of the astronomers of the present day has absolutely taken the thing
Jor granted—as a matter of course? Why, simply this, that what we
—the people—are supposed to believe, is nothing more than what our
teachers tﬂemselves have taken upon trust!
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-And what an old, old story is this. Throughout the whole world,
we find the son taking for granted that his father is right: so that the
Hindoo begets Hindoos; the Mahomedan, Mahomedans; the Mormon
begets Mormons ; and the Copernican, Copernicans. And what is the
consequence? Error is perpetuated instead of being eradicated. Here
is an 1llustration. The Rev. Woodville Woodman, a year or two ago,
took part in a discussion with ‘ Iconoclast,” the subject being, Is the
Bible a Divine Revelation. Mr. Woodman endeavoured to show that
the Bible and Nature both contained * apparent truths” and * genuine
‘“facts,” and that the *“apparent truths” were the ‘ reverse” of the
* genuine facts.” And why? Because he took it for granted that it
was a genuine fact that the earth moves, and only an apparent truth
that it does not; and, by a very easy shift, carried this train of ideas
to the Bible itself. The reverend gentleman appears to forget that what
is not true must be false; and that that which is merely an apparent
truth and not a real truth, is no truth at all. Besides, is not that
the very worst of all falsehoods which appears upon the face of it to
be true? Mr. Woodman has positively told us, in a very polite way,
that the Bible is one-half fa.lsell;oods of the wcrst description, whilst his
avowed intention was to prove it to be a divine revelation! The fact is
(whether the Bible contain false statements or not), Nature tells no
lies ; and if Mr. Woodman had not followed in Sir John Herschel's
steps, and taken the Copernican system for granted, he would not have
told us that she did. %ut, in the course of the second evening, the
reverend gentleman made use of these words:—‘ We have travelled
“more than & hundred thousand miles since we entered this room.”
And the probability is, that the whole of the audience, * Iconoclast™
and all,—took # for granted !

And now, whilst we are upon this stage of our proceedings, just one
word for “ Iconoclast,” prompted as we are to say it by the consideration
of our own position. We are doing that with regard to others, which
we would not that others should be doing unto us: namely, exposing
folly and error, or what may be worse than either. We should not
feel at all comfortable, were the shafts of ridicule or well-deserved
sarcasm directed towards us; and we do not intend, if we can help it,
to give any just cause for such a course of procedure. Are we, then,
carrying out the good old precept, ¢ Do unto others as ye would others
should do to you?" In one sense, No. But mark! * Iconoclast,” in
the course of the discussion already spoken of, gave forth a maxim
which may well be placed side by side with the old one:—*‘Do that
“ which is right, whether it is that which ye would that others should
“do unto you or not.” Now then, in another sense, we repl , Yes:
and for this reason :—We are doing that which we know is right, and
we say to others—to the world—Do ye even so unto us.

It will, however, be said that, after all, we must take some things for
granted. Yes: but what class of things? If a well tried friend give
us a piece of information, we have a right to take the substance of it
for granted, if it do not clash with some well known principle in con-
nection with the subject. 'We have a right to take it for granted that,
at certain times and in particular places, the sun may be seen revolving
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in the heavens in its horizontal course, necither rising nor setting in
the whole period of four-and-twenty hours, because the evidence con-
cerning it 1s indisputable. We have a right to take it for granted that
there is a place called Australia, because the thing is unquestionably
true ; no one denies that people have gone there, madé¢ fortunes there,
and come back from there; and it is patent to all who may never have
so much as seen the briny ocean. But is it so with the case in question ?
Is it evident that we are the inhabitants of a planet? Ts it clear that
we are spinning round, many hundreds of miles in an hour, besides
rushing round the sun at the rate of more than a thousand miles a
minute ? Is it even conceivable—not to say reasonable—that there
should exist people far down below us, with their heads away from our
heads, and their feet pointing upwards towards our feet; and yet these
very people teaching their children that they are on top, and we beneath ?
‘Why, if our children ask us about this matter, we are compelled to tell
them that we don’t understand it, but that it ¢s so, because the astron-
omers tell us that it is! And the most intelligent man living would
have no better reason to give than this.

And now let us see why Sir John Herschel has taken this “beautiful”
Copernican theory for granted. We must return to his book. The
volume before us is called A Treatise on Astronomy, by Sir John F. W.
Hersceer, Bart. K.H.,, M.A,, DCL., FRS. L.&E., MRIA,
F.RAS., F.GS, M.CU.PS., &c. &c. The words of such a man as
this we need not scruple to repeat. At page 4, then, we find them :—
*“ We shall take for granted, from the outset, the Copernican system
‘¢ of the world ; relying on the easy, obvious, and natural explanation it
«« affords of all the phenomena as the‘y come to be described,” and so on.
¢ Easy,” * obvious,” and “natural!” Never was a smarter joke than
this perpetrated by man of title, power, or wealth. Fasy? hy, the
Copernican theory of astronomy, as we now have it, is confessedly about
the most difficult theory ever invented by man to account for anything.
Sir John Herschel himself, in the next page of the volume hefore us,
after having given the *utmost pretension™ of the book, goes further
still into the subject, and says that, *“at most,” all the reader must
expect, if he wish to enter tﬁe astronomical temple, is, to have laid
before him ““ & ground plan of its accesses,” and to be put in possession
of “the Eass-word." d we venture to assert that, in all probability,
not one in a thousand who have begun Sir John Herschel’s book has
ever read through to the end of it. Obwvious, too! The fact is, there is
no possible chance for a thing to be obvious, when it is in opposition to
all the evidence of the senses, or, contrary to observation. It is only
saying that the thing is that which it is not: that is all. M. Araco
says, in his Lectures, when speaking of a certain part of the student’s
course, “ We have learned to distrust the evidence of our senses.” If
this is true, it is then easily understood how that the most outrageous
things can be called obvious, or the most impossible things be imagined
to be truths. And, above all, is the Copernican theory said to be -
natural! When it can be proved to be true, then let who will call it
natural, but not till then. No. Just as we are even now proving it to
be untrue, so do we prove it to be the opposite of what it 1s said to be.
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‘We must try, however, once more, to give the whole of the sentence.
* We shall take for granted, from the outset, the Copernican system of
“the world ; relying on the easy, obvious, and natural explanation it.
* affords of all the phenomena as they come to be described, to impress
* the student with a sense of its truth, without either the formality of
‘“ demonstration or the superfluous tedium of eulogy, calling to mind
“ that important remark of Bacon, ¢ The confirmation of theories relies on
‘“ ¢ the compact adaptation of their parts, by which, like those of an arch or
¢ dome, they mutually sustain each other, and form a coherent whole ;" not
“failing, however, to point out to the reader, as occasion offers, the
‘““contrast which its superior simplicity offers to the complication of
* other hypotheses.” How cruel it appears, at first sight, to dispel the
illusion afforded by a dream so comfortable as this: where things jog
along so simply and easily ; where all is so obvious and natural; where
we may take everything for granted; where eulogy is superfluous ;
where to make a theory square with nature is only to make it square
with itself, and to leave nature out of the question altogether; and .
where demonstration is formality—a mere piece of supererogation! But
the dreamer must not always be dreaming. At page 6, we are informed
that * it is always of advantage to present any given body of knowledge -
“ to the mind in as great a variety of different lights as possible.” Is it
not obvious that, of all the lights in the pathway of science, the light of
demonstration is the one most desired by the searcher after Truth?
Compared with every other, it is as the light of the sun to that of a
meteor. And yet Sir John Herschel is satisfied whilst he shuts it out.
The Copernican Theory of Astronomy has not been demonstrated : and, to
the minds of its votaries, it is as the dream to the dreamer, fascinating
and inthralling, while in truth it is but a baseless fabric. What then,
after all, is the reason that Sir John Herschel has taken it for granted ?
Until some better reason can be assigned, we must fall back upon that
which is the most natural, and conclude that this is of all reasons the
most probable. The elder Herschel, Sir William, was one of the most
enthusiastic followers of the Copernican theory that the world has ever
seen or ever will see; and, being a gifted musician, it is easily conceived
how that the key-note of this enchanting theory having been once struck
all else followed on easily and naturally ; how that the younger Herschel,
Sir John, enraptured with the melodious imagery of the spheres, lent
his powerful and unremitting aid in the developement of those theories
which have filled the world with amazement on account of their incom-
prehensibility : and how that in due time he who was leader gave place
to him who 1s even now so eminently qualified to fulfil the duties and to
receive the plaudits which necessarily arise in consequence of holding
the distinguished position to which he has so naturally and so honour-
ably attained. In fact, though we beat about the bush till doomsday,
we shall find, after all, that the reason is to be found in the proverb, to:
the shrill voice of which every farm-yard testifies, that ‘* As the old
“ cock crows, the young cock learns.”

But there is one consideration which must not be forgotten. Sir
John Herschel has promised to point out, * as occasion offers,” the
“ contrast” which the ** superior simplicity” of the Copernican system



THE “CENTRAL THREAD OF COMMON SENSE.” 53

offers to the *complication of other hypotheses.” It will be seen by
the very terms of this statement that the Copernican system is acknow-
ledged to be sheer hypothesis after all. But the point is this. The
occasion does not offer itself in the volume before us: so that neither the
superior simplicity nor the contrast has been pointed out. And how would
the thing be possible? The complication of some of the old systems of
astronomy is said to be owinf to what are called epicycles. hat says
the Atheneum.about this? In a Review in the number for January 3,
1868, concerning a volume entitled The Farth and its Magnetism, we
may read as follows:—* Lot Mr. Worms stand informed, not only that
“ Copernicus wsed epicycles, but that the astronomers of our day use twenty
*“ where Plolemy used one : but not under the old name, nor precisely in the
“ same way.” So much for simplicity!

‘We have now to look at the consequences which have arisen from
the fact that the Copernican theory has been taken for granted. Just
imagine a tailor making & coat, and having no measure save a question-
able one which ke takes for granted. The coat is finished, brought
home, and put to the test: and it willnot fit. ¢ Look,’ says the tailor,
¢ what beautiful work has been put in it ¢All to no purpose,’ replies
the customer, it won't fit." ‘But consider the trouble I have had to
* produce a compact adaptation of its parts" *Can't help it,’ says the
customer, ‘it won't it ¢ But, my dear sir,’ continues the tailor, *see
* how the parts mulually sustain eack other, and form a coherent whols, ag
¢ Bacon says is requisite!’ ¢ Extremely sorry,’ says the customer, ‘ but
¢ the fact 1s, Bacon or no Bacon, the thing WON'T FIT, so there 's an end
‘to it.” This would be the case to a nicety with Sir John Herschel
and his enormous bundle of elaborately worked Copernican theories,
but for one circumstance : namely, whilst it cannot be denied that the
tailor made his coat, at all events, a complete coat, it cannot be asserted
that the Copernican system has the smallest claim in the world to be
viewed in the same favorable light. Complete it is not. Stupendous
in its conception, elaborate in its details, not only is it out of all pro-
portion to nature, but it is, a3 we shall see by holding it up to the light
and discovering its defects, in every respect unworthy to be adopted by
us, or to serve, even as a misfit, the requirements of anybody else.

Sir John Herschel, however, promises to place under inspection a
central thread of common sense, which is su;xzsed to run through the
whole affair. Now this is very important. well might we expect a
man to stand upright having no backbone, as a theory to be what it
ought to be without common sense running through it in some form or
other, even though it be no thicker than a thread. We must have the
author’s own words. At page 8, the author says that the “ aim” of the
book is to place under the student’s inspection * that central thread of
*¢ common sense on which the pearls of analytical research are invariably
“ gtrung; but which, by the attention the latter claim for themselves,
“ is often concealed from the eye of the gazer, and not always disposed
* in the straightest and most convenient form to follow by those who
“ gtring them.” There is a true picture here, requiring only a little
shifting about to enable anyone to see it clearly enough. The * central
*¢ thread of common sense” spoken of is, indeed, so difficult to be caught
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sight of, and so crookedly di , that we are reminded of the silken.
gossamer in the summer’s sun! ; and Sir John Herschel attempting
to show it forth bedecked with pearls, is like a child endeavouring to
make the spider’s web the groundwork of a necklace.

Having now attended Sir John Herschel throughout his introductory
course, and become acquainted with his intentions, we stand as it were
on tiptoe to see how next he will conduct himself: to see if he take the
safe path of positive truth, or the treacherous ground of assumption.
He who takes the first step in the wrong road had better be called back
at once: it is easier far to point out error at the starting-point, than
to attempt to do so in the heat of the journey. Sir John Herschel
begins his first chapter. All his chapters are composed of paragraphs
which are numbered, and which we shall call sections : chapter one be-
ginning with section 11. In section 11, then, Sir John is just looking
round ; and he tells us what Astronomy is. Welearn that * the assem-
“ blage of objects to which the attention of the astronomer is directed”
is “ sufficiently” indicated by “ the term astronomy itself, which denotes
“ the law or rule of the astra, by which the ancients understood not only
“ the stars properly so called, but the sun, the moon, and all the visible
“ constituents of the heavens.” Very well. Now what is the first step
Sir John Herschel takes? We see it in section 12. He says, « But,
“besides the stars and other celestial bodies, the earth itself, regarded
« ag an individual body, is one principal object of the astronomer's con-
*¢ gideration, and, indeed, the chief of all.” Sir John then says, it is
‘ the station from which we see all the rest,” and, * the only one among
“ them to which we can, in the first instance, refer for any determinate
“marks and measures by which to recognize their changes of situation,
‘“or with which to compare their distances.” Behold the first step in
the chapter of accidents! The study of the keavenly bodies constitutes
astronomy, and yet, of these heavenly bodies, the Earth is, “indeed, the
“chief of all!” Why, we might just as well talk of a voyage being
made to America, the chief object of which was that the passengers
might stay at home. The earth 48 NOT a heavenly body: and Sir John
Herschel has no right whatever to say that it is. Let any man ask
himself the question whether, if an earthly body be a heavenly one,
virtue may not be vice; the light, darkness; and he himself when wide
awake, fast asleep and dreaming. But Sir John Herschel has crowned
the Earth king of the heavens at once. It was a bold stroke, but there
will come an end to it. “ The station from which we see all the rest,
says Sir John; and “ the only one among them to which we can refer,”
and so on! Why, if we are treated with such assumption as this at the
outset, and receive it meekly, what may we not expect by and by? In
theory, the earth is here ag completely indentified with all the heavenly
bodies, as though it were some particular orange shaken up amongst a
sackful : when, i» fact, nothing whatever in common between the earth
and the heavenly bodies can be shown to exist!

The author now makes a just remark. In section 13, we read as fol-
lows :—* To the reader who now for the first time takes up a book on
* astronomy, it will no doubt seem strange to class the earth with the
* heavenly bodies, and to assume any community of nature among things
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* apparently so different.” This is unquestionably true; but, more than
this, it is passing strange that Sir John Herschel should be blind to
the fact that this idea is perfectly natural and justifiable, and that to
assert a thing which will “ no doubt” give rise to such an idea must
be to assert something which stands so much the more in need of plain
and unequivocal evidence that the thing itself be not false. But Sir
John has either overlooked or disregarded this matter: for he tenders
first of all a bold assumption, and then, as we shall see, calls that
« prejudice” which, as a thoroughly natural and legitimate sentiment,
questions the assumption. After Sir John, in the next place, hasshown
the entire absence of any similarity whatever, as far as all appearances
g0, between the earth and the heavenly bodies, he speaks thus of the
instinctive tendency of the human mind to think it « strange” that they
should be classed together. He says, ““To get rid of this prejudice,
* therefore, is the first step towards acquiring a knowledge of what is
“ really the case; and the student has made his first effort towards the
* acquisition of sound knowledge, when he h&s learnt to familiarize him-
“gelf with the idea that the earth, after all, may be nothing but a great
“gtar.” Now, the fact is, this is only treating us all as children; and
saying as plainly as in so many words ¢ Open your mouth and shut your
‘ eyes,” and all the rest of it. y, you may do this sort of thing until
the bitter shall be sweet, and the sweet shall be you don't know what.
You may then famdliarize yourself with any idea that may be given to
you, and think it beautiful. But, that this is the way to learn anything,
(unless it be how to deceive one another), we emphatically deny. And
for Sir John Herschel to talk about acquiring ‘‘ sound knowledge” in
this way is not simply absurd but positively mischievous: his language
not only being tolerated, but enforced, by the adventitious weight of
his name. How would plain John Brown be scouted—and justly, too
—if he dared to print such trash as this:—That the first step tn the path
of science 18 to vmagine that any well known thing may, after all, be but
something else! But Sir JoEN HERSCHEL says so: and this makesall
the difference! With respect to the idea that the earth may be a great
star, Sir John says,  How correct such an idea may be, and with what
«limitations and modifications it is to be admitted, we shall see presently.”

In section 14, Sir John Herschel speaks of the importance of the
question “ whether the earth is in motion or at rest.” He throws out
a hint of the possibility of the earth being in motion * unperceived by
us,” and he says that the question is ‘ one on which depends our only
“ chance of arriving at true conclusions respecting the constitution of
¢ the universe.” In-the next section, then, (section 15), this important
question i8 considered. Sir John reminds us that it is of the motion
of the earth “ as a whole,” that he speaks: of *the ocean which flows
¢ around it, the air that rests upon it, and the clouds which float above
“jt in the air.” ‘ Such a motion,” he continues, ¢ which should
“displace no terrestrial object from its relative place among others,
¢ interfere with no natural processes, and produce no sensations of shocks
“ or jerks, might, it is very evident, subsist undetected by us.” Pure
astronomical reasoning, here! It is just as though we had presented to
us something like this:—‘Such an author, who should, by suavily of
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* language, by subtlely of speech, and by logical sophism, interfere with no
¢ preyudices, and shock no gentle soul, might, it is very evident, carry out
* his nefarious designs, mislead and enslave his readers, and subsist un-
* detected by us’ But, this no more proves that this supposititious
author was anything that he ought not to be, than does the assertion
that a motion, which should do this, that, and the other, ““ might subsist,”
Yrove such motion to be a fact. What does the assertion do, then?

t does much. It serves to stamp certain ideas upon the mind, and to
aid in the taking place of a mere * conception” in the mental womb of
the reader, which conception is all that Sir John Herschel pretends to
give us, though we look anxiously forward for the birth of a demonstra-
tion be it never so ugly. For, mark well this fact. After two pages
have been taken up with argumentative matter, and two sections more
have been brought to a close, Sir John says (section 18), “In order,
¢ however, to conceive the earth asin motion, we must form to ourselves
“a eoneegtion of its shape and size.” The fact is, Sir John sees clearly
enough that his arguments are valueless—not to say that he sees them
to be absurd, as anyone else may if he pleases to look—and so he
draws no conclusion w Jfrom them, but treats them as though they
never existed, and drives off to something else! And what is tﬁe next
thing? Why, forsooth, we have to * form to ourselves a conception”
of some other thing in order that we may conceive this—the one over
which two pages have been vainly spent. .

‘We must continue, then, to follow the author whithersoever he leads
us. In section 18, we read as follows :—* Now, an object cannot have
* shape and size, unless it is imited on all sides by some definite outline,
“ 80 as to admit of our imagining it, at least, disconnected from other
“ bodies, and existing insulated in space.” This is utterly erroneous,
Sir John; and we will satisfy you that it is so. You know, perfectly
well, the great difference between the definite and the indefinits article,
fn grammar. 'Now, when you say “an object,” you s tndefinitely :
hence, your proposition is true. But you cannot include the earth in
your indefinite category of objects, as though it were a mere gewgaw—
# child’s battle-door or top. The earth is sus generis—a thing standing
alone; there is naught else to be classed with it ; and it can, therefore,
only be spoken of as earth, or the earth, inasmuch as it is altogether
belyond the pale of generalization. Hence, then, your proposition, as it
relates to THE EARTH, is not true. The earth is nof necessarily limited
* 80 a8 to admit of our imagining it,” or *insulated in space” so that
we may gaze at it as though it were a soap-bubble. O, no, Sir John,
Thus, then, is the course of argument in section 18 ruthlessly, and, you
must admit, justly, destroyed. Say, rather, that man’s knowledge is
*limited on all sides,” and you will be giving utterance to that which
fs indisputable, Still we follow you, Sir John.

Quy author next says, “ The first rude notion we form of the earth is
# that of a flat surface, of indefinite extent in all directions from the
* gpot were we stand, above which are the air and sky; below, to an in-
# definite profundity, solid matter.” He then continues,—* This is a
¢ prejudice to be got rid of, like that of the earth’s immobility;” and
g0 on. Bt why does not Sir John prove these prejudices to be errors?
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If he do this, they would soon fall, never to rise again, But the thin
is impossible. we speak of proving something? Why, the wor
proof does not exist in the Contents of the volume before us; and, as for
the body of the work, consisting of 418 pages, it is somewhat hazardous
to assert that the word does not occur even once : but certain it is that
we know not where to find a sinﬁle passage where anything whatever—
concerning either the shape or the “motion” of the earth, or even the
smallest matter in connection with the whole subject—is said to be
demonstrated, or proved, or settled. In the Introduction, indeed, we
read as follows. ’Fhe author, when speaking in general terms of the
science of astronomy, says, * Almost all its conclusions stand in open
* and striking contradiction with those of superficial and vulgar observ-
¢ ation, and with what appears to every one, until he has understood
*“and weighed the proofs to the contrary, the most Yositive evidence of
“ his senses.” But, in the face of thus having been led to suppose that
¢ the proofs” are realities which may be understood and weighed, we
find them not. The fact is, it is, as we have seen, the astronomers of
the least note that make the greatest noise about ** proofs;” whilst such
men as Sir John Herschel, being, as may be supposed, somewhat wiser
than their * followers,” say very little, if anything, about them.

But is there nothing which bears even a distant resemblance to the
shadow of a proof that these prejudices are erroneous? O, yes. We
find, in section 18, a “ conclusion:” which, as it is based upon false
premises, cannot, therefore, be expected to be frue. The author speaks
of the sun rising and sefting : and he says that, since it does not travel
“through” the earth, it “ must,” therefore, go *‘under” it. Not a word said
about the sun going its round over the earth—not one! And yet this
is the view that has been taken of the matter by the earth's inhabitants
in every age.. It is not true, then, whilst there remains even a possible
mode which is omitted in the consideration of modes, that, of {wo which
are mentioned, if one is not right the other *“ must” be. There is clearly
no “must” in connection with any such circumstances as these. But
Sir John Herschel says,  The conclusion is plain: the earth cannot
“extend indefinitely 1n depth downwards, nor indefinitely in surface
- “laterally; it must have not only bounds in a horizontal direction, but

*“also an under side round which the sun, moon, and stars can S—
a conclusion which is false by reason of the omission already referred to.
It must not, however, be considered that Sir John himself has the
faintest notion in the world that this conclusion is & proof. O, no: we
should hear of it, if he had. Instead of this being the case, he ignores
his conclusion, and treats it—frhaps, the creation of his own brain—
with that silent contempt which it so well deserves. For, in the next
place, we come to section 19, which consists of two sentences, the first
of which is as follows :— As soon as we have familiarized ourselves with
“the conception of an earth without foundations or fixed supports—
* existing insulated in space from contact of every thing external, it
“‘ becomes easy to imagine it in motion—or, rather, difficult to imagine
*“it otherwise ; for since there is nothing to refain it in one place, should
‘“any causes of motion exist, or any forces act upon it, it must obey
“their impulse.” Here, then, it is plain that we have received all that
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we need expect in order to solve that question on the solution of which
Sir John says depends our only chance of arriving at true conclusions
respecting the constitution of the universe! We have been aided in the
formation of a conception ; and, with it having “‘ familiarized ourselves,”
we are told that it * becomes easy to imagine” that scientific conclusion
which, if you please, Sir John Herschel wishes us to arrive at! Look,
too, at the language :—* the conception of an earth!” If it be not the
deception of an earth, we know not what deception is. We must bear
in mind, now, that Sir John Herschel has made no advance, as yet,
towards the settlement of the question of ¢he earth’s motion, although,
heaven knows, there have been more schemes than enough made use of
- in the attempt. But, look again at the language : for who can be blind
to the nature of it? We dare to say that, in the whole domain of the
scientific literature extant in the English tongue, a more ﬂagrat.l‘%y
erroneous and reprehensibly delusive sentence is not to be found. e
read, concerning that which we are to understand as the earth—albeit
the earth is not spoken of at all—since there is nothing to retain it in
“ one place!” SINCE there IS néthing ! O, the power of a little word !
.0, the power—the weakness—of a falsehood! - Not that thisisone. No.
This is about “an” earth, not the earth,—some imaginary earth. of which
you may form any conception you please, and not ¢ie earth on which we
live and move. Mark, now, Sir John Herschel : all that you could or
would say about the motion of the earth, is, that, ¢ IF there BE nothing to
retain it in one place,” then, ‘“should any causes of motion exist, or
‘““any forces act upon it, it must obey their impulse.” And, then, who
would dare to oppose a thing so self-evident as this? .

But, the enunciation of #ruth will never aid the Theoretical Astronomy
of the nineteenth century, unless, indeed, it be in its destruction. And,
it is plain enough, that error does not serve this lame cause much better.
For we find that the wind-up of section 19 is as follows :—** Let us next
“ see what obvious circumstances there are to help us to a knowledge of
¢ the shape of the earth.” By all means. We even venture to think
that we can possibly kelp a little in this matter. In the first place, we
cannot err with regard to the object—the earth. 'We must keep in view,
however, the fact that, to the present moment, nothing whatever has
been given to us, by the author, in any wise worthy to be called know-
ledge respecting its shape. All this is yet to come.

‘We now arrive at section 20, of the volume before us, which begins
thus:—* Let us first examine what we can actually see of its shape.
¢ Now, it is not on land (unless, indeed, on uncommonly. level and ex-
* tensive plains) that we can see any thing of the general figure of the
¢ earth ;—the hills, trees, and other objects which reughen its surface,
*“and break and elevate the line of the horizon, though obviously bearing
‘‘a most minute proportion to the whole earth, are yet too considerable,

. ““ with respect to ourselves and to that small portion of it which we can
“see at a single view, to-allow of our forming any judgment of the form
*“ of the whole, from that of a part so disfigured. But with the surface
‘“of the sea, or any vastly extended level plain, the case is otherwise.”
Suppose, now, we stay for a moment, and see that we thoroughly under-
stand as far as this. We will leave the negative part of the business to.
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take care of itself, whilst we attend to the positive affirmation here given.
1t just amounts to this:—On “ uncommonly level and eatensive plains,”
ou ‘“ tha surface of the sea,” or, again, on * any vastly extended level plain,”
we can see something of “ the general figure of the earth.” So far, 'tis
good, and well said. Here is the same result obtained from the surface
of the sea as from any vastly extended level plain—the sea and the plain
in the same category—the plain, level, and the sea, level, too. This is
knowledge, indeed. We may twist and turn this about in any way,
and it will not affect it. Tt is in perfect harmony with all we really
know in natural science. So grateful is this oasis in the theoretical
desert that we fain would halt, and ruminate for aye. But is the
appearance of the surface which is now presented to us indicative of the
general figure of the earth? Yes, indeed: on the authority of Sir John
Herschel! And here we venture to assert, once for all, that, if the
writings of this gentleman be known in the future when men shall have
ceased to be deluded by vain theories about the earth moving through
space at a thousand miles a minute, so cleverly are they written that not
only do they serve their purpose now but they will serve even tken to be
quoted in evidence that their celebrated author believed in his inmost
soul that the earth was motionless and flat. But we must go on, and see
how Sir John gives his gentle and simple readers proofs—no, not proofs,
¢ conceptions”—that the earth—the eartb—is round, like a ball or an
orange. “ If we sail out of sight of land,™ continues Sir John, ‘* whether -
““ we stand on the deck of the ship or climb the mast, we see the surface
“ of the sea—not losing itself in distance and. mist, but terminated by a
* gharp, 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, we conclude, first, from the perfect 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 instru-
““ ment called the dip sector, is the same (except under some singular
¢« atmospheric circumstances, which produce a temporary distortion of
‘¢ the outline), in whatever direction the measure is taken,—properties
** which belong only to the circle among geometrical figures.” And
now, in order to make a long matter a short one, and to avoid all mys-
tification from diameters, dip sectors, temporary distortions, and geometrical
Jfiqures, what is the plain, unsophisticated fact? Simply this: that, if
there is nothing to obstruct our vision, we can see for the same distance
all round us. And, surely, no one can doubt it. Sir John concludes,
section 20 with the following remark :—** If we ascend & high eminence
“on a plain (for instance, one of the Egyptian pyramids), the same
““holds good.” And here it will be just as well to fortify the mind by
remembering a fact which has been known to the world ever since
people climbed hill. tops, but which, for some unaccountable reason, has
been ignored by Sir John Herschel : namely, that, go where we will,
the horizon always appears on a level with the eye. And we may also
bear in mind that Mr. Glaisher says, when speaking of his balloon
ascents, in the Leisure Hour, No. 563, * the horizon always appeared on
“a level with the car.” And, says the same gentleman, in the same
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riodical, for May 21, 1864, “ the line of the horizon" rises up “ to the
E:ight of the eye of the observer, how high soever he may be” A
fact of more importance than this is seldom met with in print: and to
have it uppermost in the mind just now, will be to have the right thing
in the right place.

And now, at the risk of being tedious, we must quote section 21
just a8 we find it. “(21.) Masts of ships, however, and the edifices
“erected by man, are trifling eminences compared to what nature itself
¢ affords; Atna, Teneriffe, Mowna Roa, are eminences from which no
“ contemptible aliguot part of the whole earth’s surface can be seen ; but.
“from these again—in those few and rare occasions when the trans-
« parency 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.” From the
matter of this section, then, we find that *the very same appearances
“are witnessed.” And we must not, in a crowd of words, lose sight
of what these * appearances” are. We must remember that they may
be very briefly summed up: namely, that, ascend as high as we please
—as high as we can—we shall see for the same distance all round us,
unless prevented by some accidental circumstance. Again: we have
seen that, according to Sir John Herschel, * the angular diameter of the
**visible area is materially less than at a lower level.” Now, if Mr.
Glaisher is right, Sir John Herschel is wrong : and all the evidence we
can glean from eeronauts shows that what Mr. Glaisher says is true, and
that there is no genuine appearance of the dipping of the horizon below
its level with the eye of the spectator even to the smallest imaginable
extent. According to this, then, the angular diameter of which Sir
John speaks is purely imaginary ; and any diameter whatever must be
a simple diameter, and, therefore, cannot be an angular one. In fact, a
diameter, the centre of which shall be at the spot where the eye of the
spectator is situated, and the ends of which shall touch the horizon on
either hand, must be a straight line. But Sir John evidently wishes to
make it ap that this line—this diameter—bends downwards on
each side of the spectator : and so he calls it, now, the ““ angular diameter.™
‘What angle is formed, then, by the two drooping radii which we will
imagine to exist just to please Sir John Herschel? It would be very
important to know. And, moreover, how much * less” is this angle to
be said to be when viewed from the summit of AEtna or of Teneriffe ¢
We have seen what Sir John says: does this satisfy us? Decidedly,
No! He says, it is ““ maferially less.” Who but himself can know
what this means? If the two parts of the diameter of the visible area
—the radii—droop downwards a single hair’s-breadth each, the dia-
meter would then be an angular diameter just so much less than 180
degrees in extent ; and #his would be “materially”less. How much does
he mean, then? Sir John Herschel is satisfied in telling us that which
cannot be understood, whilst, at the same time, he gives us a wood- cut,
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on the opposite page, which cannot be mistaken. If the illustration is
false, then, is not Sir John as much to blame as though he deliberately
misinformed us in so many words? Unquestionably, so, if not more:
for, whilst you cannot charge him with it, you may somebody else—the
artist, the engraver, or even (in one’s ignorance), the poor “devil” of a

rinter. The engraving is utterly false, and Sir John ought to know it.

1 this engraving, the depression of each of the two lines (the radii)
‘which go to make up the so-called angular diameter, and which are to
be supposed to be stretching downwards to the horizon on each side, is
40 degrees—not a second, (the ten-thousandth part of which is called a
material amount by astronomers,)—not a minute,—not a degree, but
Jorty degrees! But our author will not say by how much this diameter
is supposed to be diminished : it is ““materially less,” and that is enough.
And, again: we read that the *“ apparent size of the earth” is * sensibly
¢ diminished.” Pray, how much is this? How much or how little it
is to be imagined to be, we are not informed. The fact is, Sir John
clearly wishes us to believe—and people do, if they know no better—
that, when the earth is seen from some very great height, the spectator
lias to look downwards at the horizon, instead .of korizontally over to-
wards it ; that the earth appears, to the senses, to be of a globular form,
and that it may be seen to be gradually rounding off and becoming
diminutive as we rise above the level of the sea; and, in fact, that he’
. himself—Sir John Herschel—has all along been travelling the right

road instead of the wrong one. '

And now we have arrived at a portion of the volume before us where.
it seems as though the author contemplated with an air of satisfaction
the ground already gone over. Section 22 is short, and remarkably
clever. Again these ‘‘appearances” are mentioned: appearances, be:
it remembered, all relating to the most nearly level parts of the earth,’
or to the sea itself which 1s correctly classed with such portions of the
earth, and resolving themselves into one fact alone: namely, that,as we.
can see to a regular distance all round us, the line which bounds our
vision must form a circle. And now for Sir John Herschel's own words:
—*“(22.) The same appearances are observed universally, in any part
“of the earth’s surface visited by man. Now, the figure of a body
*“ which, however seen, appears always cireular, can be no other than a
¢ sphere or globe.” :

““There! there, now !" exclaims some enthusiastic disciple of Newton
and Copernicus, * I thought we should soon get to the place where Sir
John Herschel says that the earth is a globe !” Faith! yes: the precise
spot where, if ever it should be said, it ought to be said—the spot where -
it appears as though it were said. *“ What!” says our enthusiastic
friend, “is it not said plainly enough that the earth ‘ can be no other
‘than a sphere or globe!"” Lock again, friend: we have not seen it.
It appears to us to read very differently : but, as we now have to make
such curious distinctions between the apparent and the real, we must
look again. “ The figure of a body,” says Sir John, ¢ which, however.
¢« seen, appears always circular, can be no other than a sphere or globe.”
This is tndefinite language, and may have reference to anything. But,
as to the idea that it can have reference to the earth, it is the last thing
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to be dreamed of ; and, although it appears—in consequence of the close
relationship which it is made to sustain with the preceding sentence
which treats of the earth’s surface—as though it really does state that the
earth is a sphere or globe, it says nothing of the sort. Sir John, having
his wits about him, knows well enough that nothing which he has said
about the surface of the earth will justify such a conclusion as this!
O, no: he does not say that anyone should even ¢magine such a thing.
Hes of ““ a body which, HOWEVER SEEN, appears always circular :”
but this can only be said of a thing that may be seen from any position ;
whereas we can see the earth but from the fop. Truly, Sir Jl:)hu says
that the circular appearance is manifest ““in every part of the earth’s
“ surface visited by man:” but this is only as though the author had
said WHEREVER the earth is seen, and not, by any means, ‘‘ however"
seen ; and, surely, the philosophers ought to know the difference between
“HOWEVER" and WHEREVER! Who can imagine for a moment,
then, that Sir John Herschel is ignorant of this? However means—in
whatsoever manner. Take a ball into your hand, and look at it from
above, from below, and also from beside it: and then you may at once
philosophize with Sir John Herschel, and imagine that you have turned
the earth into a globe, whilst you exclaim, in the words of this renowned
author, *“ Now, the figure of a body which, however seen, appears always
* circular, can be no other than a sphere or globe.”

Sir John Herschel, then, does not say that the earth is a sphere or
globe ; but he knows, or ought to know, that his arguments are so laid
down, and his words so curiously managed, that his readers understand
them to mean, distinctly, this very thing. If Sir John wishes the people
to understand this, ke should be bold enough to say so, and then be
clever enough to prove it: but he has proved himself to be neither bold
nor clever, except in managing matters so that his readers shall imagine
that he says a thing and proves it, whilst, in reality, he does it not.
Again : the seeker after Truth has but to notice the manner in which Sir
John brings in the word “ circular,” to experience a sensation of disgust
in connection with the whole affair. * Circular!” And why circular ?
Because the horizontal line which beunds the s tor’s vision as he
looks over the surface of the earth, let him be situated where he may,
is in the form of a circle! Is not this a korizonfal circle, and its area
a plane? Does not Mr. Glaisher, in the account of his ninth balloon
ascent, speak, shrewdly enough, of  the visible plain beneath,” when at
a height of “ three and four miles?” Does he not in the Leisure Hour,
No. 647, speak in such a manner as, positively, to attach the downright
falsehood to the Copernican theory, %‘; speaking of ¢ the plane of the
« earth"—plane, that is, not spherical? Does he ever speak of a spherical
appearance being presented? or does he ever call the earth a globe?
Does not he say—and does not his testimony accord with that of all
other sronauts—that the surface of the earth appears CONCAVE, just as
it ought to appear if it were flat or horizontal ¢ and is not this the very
opposite of a thing spherical? And yet we find that Sir John Herschel
suddenly and gratuitously transforms the true horizontal plane circle
into a spherical one ; and a globe springs into existence based upon this
shameless and outrageous perversion; and, forsooth, this globe is sup-
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posed to be the earth, and Sir John Herschel is supposed to say so.
Unfortunately, it is of no use to point out error as far as our author
is concerned. The book has been written; the whole journey has been
gone through ; the chapter of accidents is completed. All that we can
do is to show that the book is useless; the journey, fruitless; and the
chapter of misfortunes and mistakes, a salutary warning to others. Tn
section 23, then, we find the first illustration introduced to the reader's
notice. The section begins thus:—“(23.) A diagram will elucidate
“this. Suppose the earth to be represented by the sphere LHNQ,
“ whose centre is C,” and so on. Here, then, indeed, Sir John’s words
are elucidated : light breaks in upon them at once—only, however, to
make the darkness more visible. }i‘(l)xe diagram illustrates the text; and
the text, the diagram. And in this manner does Sir John make up
what is to be understood as the ¢ coherent whole” which he has told
us is necessary to be formed. “Suppose,” then, *the earth to be
“represented by the sphere LHN Q:” what then? Why, it is clearly
a piece of supposition—a thing which has no bounds. The question is,
Does the sphere represent the earth? Decidedly not. There is no
necessity to suppose that the figure of a horse represents a horse, or that
the figure of a spade represents a spade: in either case, the figure repre-
seuts the actuality—it is a re-presentation, to the mind, of the thing
itself. Ay, and so well understood is this, that, in common speech, it
is not deemed necessary to speak of a picture being even a representation :
for we see a picture of & horse, and we immediately call it a horse; or
that of a spade, and we call it a spade. But when the diagram bears
no resemblance to the thing intended—as when a child makes his first
attempt to imitate some natural object, or when the astronomer draws
a spherical figure to stand for the earth—the case is different: and it
becomes necessary to suppose that the scratches or the figures represent
the things intended, just as Sir John Herschel has done with his first
illustration. Here, then, we find & circle, nearly two inches in diameter,
which is supposed to represent the earth. On the top, at the distance
of about a third of an inch above the circle, is the letter M, which is to
be supposed to be the elevated position occupied by an observer. From
this point, M, are drawn the two lines of which we have spoken, each
one being at an angle of 40 degrees from the horizontal position, so as
to touch the circle, and to form tangents to it, at points marked N and
Q. each being nearly an inch from the point M. As, then, these two
lines—which are supposed to represent (in Sir John's own words) ‘ the
* visual ray along which the spectator at M will see the visible horizon,”
—may be supposed to be made to sweep round the top of this circle, the
result would be, that a portion which Sir John calls a * spherical
“ segment or slice” would be cut off, the area of which would be supposed
to represent that portion of the earth visible to the spectator at M.
‘What says Sir Joﬁg? His words are these: and mark well the fact
that he has (so far as the reader ma ju%e) altogether forgotten the
real nature of his argument, and has left all  supposition” out of the
question. He says, “ The area of this circle is the portion of the earth’s
“ gurface visible to a spectator at M, and the angle NMQ included
“ between the two extreme visual rays is the measure of its apparent
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“angular diameter.” O, no, Sir John: it is not so. You may get the

eople to believe it; but you could never proveit. A teacher of natural
history would find many a child who, in his simplicity, would believe
that a giraffe was a great horse: but, when the child grew to years of
discretion, the probability is that he would believe his teacher to have
heen a great donkey. O, no, Sir John: it is getting too late in the day
for this. The spherical “slice” which you give us is not af all liks
the area seen by man from an eminence ; the angle NMQ is not af ol
like the measure of its diameter—and we promise to prove to you, by
and by, that, according to your own showing, it is seventy-siz degrees
wide of the mark ; the diagram you give us bears no more resemblance
to nature than the first scratchings of the child bear to the magnificent
form of the horse, and can no more be said to represent it than does the
‘* mark” of him who cannot write represent his name—representing as
it does as well Jones as Brown, and Robinson as well as either, but
that it is supposed in different cases to represent one or another; and
the whole thing is so egregiously out of all character with anything we
know to be true, that it is most difficult for us to keep down the idea
that, if you pleased, you could tell us all that we are t.eli.ling you, and a
great deal more.

And where, now, is the  central thread of common sense” that was
to be placed under our inspection? Where are the * pearls of analytical
¢ research” that were to be held up to our enchanted gaze? Alas!
we have even now had sufficient cause to banish all such pfeasm antici-
pations from the mind ; and we need look for little else to afford us any
gratification, save that which may be found, in the Indroduction to the
work, along with the “ proofs.” Sir John Herschel says—and here, for
oncs, in giving his words, we take the liberty to emphasize them as we
please—‘‘ The earth on which we stand, and which has served for ages
“ a8 the unshaken foundation of the firmest structures, either of art or
“ nature, IS DIVESTED BY THE ASTRONOMER of its attribute
“of fixity, and CONCEIVED BY HIM as turning swiftly on its

““centre, and at the same time moving onwards through s with
< great rapiditv. The sun and the moon . . become enlarged IN HIS
“IMAGINATION into vast globes. . . The planets . . are TO

“ HIM spacious, elaborate, and habitable worlds. . . The stars . .
“are TO HIM suns of various and transcendant glory—effulgent cen-
““tres of life and light to myriads of unseen worlds: so that when, after
« dila.ti:g his thoughts to comprehend the grandeur of those IDEAS
“HIS CALCULATIONS have called up, and exhausting his imagin-
‘““ation and the powers of his language to devise similes and metaphors
“illustrative of the immensity of the scale on which HIS UNIVERSE.
‘i3 constructed, he shrinks back to his native sphere; he finds it, in
‘ comparison, a mere point ; solost . . asto be invisible and unsuspected
“from some of its principal and remoter members.” There seems to
be a time when a certain measure of Truth must out: and we have this
measure—be it smal} or great—spread before us. Whilst, then, the
astronomers have promulgated a system the main stay of which is
IMAGINATION, may we seek a nobler and a better and a more
harmonious system which shall be founded on the rock of TRUTH.
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CHAPTER V.

Sir Riorarp PHiLLIPS, in his magnificent work entitled 4 Million
of Facts, says this:—‘ Nothing can be more impertinent than the
“ assertion of modern writers, that the accuracy of astronomical pre-
« diction arises from any modern theory. Theory may have suggested
* gome unexplored corner, and increased the tables; but astronomy is
“strictly a science of observation, and far more indebted to the false
“ theory of astrology, than to the equally false and fanciful theory of
“any modern.” It may be that the words of such a profound thinker
may strike home in some case where those of ‘“ Common Sense” fall
short of their object. One word more, then, from Sir Richard Phillips:
and sure we are he never said it idly or penned it carelessly. He says:
—= The execrable superstitions of Newton . . are defended even to the
“sword’s point, and woe to him who for another century shall oppose
“them.” Woe be to us, then, if this be the case. We will see what
can be done, however, for some of these * execrable superstitions,” which
even now permeate society. 'We have yet to do with Sir John Herschel,
—one of the most influential on the list of those who promulgate the
¢ false and fanciful theories” and the *‘ execrable superstitions” of Sir
Isaac Newton and Galileo and Copernicus in connection with modern
astronomical science; and we proceed, at once, with our examination of
his celebrated Treatise on Astronomy. We have seen how that Sir John
Herschel has given a diagram, in the 23rd paragraph or section of his
work, which is ¢ supposed "—and only supposed—to represent the earth.
This figure is in the form of a circle, and 1s to convey to the mind the
idea that the earth is round or spherical, like a ball or an orange, in
order that, in the author's words, we may form a “‘ conception” of its
shape and size, which * conception™ he says is necessary before we can
* conceive the earth as in motion.” So that we find, as we now stand,
we are just waiting for proof (and we wish we may get it) of the
earth's rotundity or mobility, or both. Sir John Herschel will supply
us with this, if he be able, we may be quite sure. Alas! the will and
the way, in this unfortunate matter, seem perfect strangers: and even
Sir John himself, though he knows the wil‘;, does not appear to know
the way. However, we shall see. To prove that the earth is a globe,
Sir John is, of course, naturally anxious to show that the surface of the
earth at a distance from us goes downwards, or that it falls or * dips,”
we being supposed to be always on the top—one of those ‘ execrable
szt;perstitions” which mars the fair face of astronomy. Hence, in section

, Sir John essays to give us information concerning what is called, in
astronomical phraseology, the dip of the horizon. He again refers to his
di : and surely the astronomers would be dumb if they had not
their pretty pictures to show us, and their scientific A, B, C to bore us
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with. Let us lend an ear to a litule more of that which evidently pleases
Sir John Herschel, even though it fail to instruct us. First, then, let
us look at hisdiagram. It consists of a circle : and beware of the magic
of a circle—that figure which binds as well the captive slave as the
fondest heart. On this circle are three protuberant angular figures—
oue at the top, and two towards the bottom—which are supposed™
to represent elevated positions in relation to the earth’s surface. Our
attention is, as a matter of course, invited to the one at the top, since
the members of the astronomical fraternity know full well that, if they
attempted to explain anything concerning matters at the bottom, the
struggle would be far too great for them: so, whilst they tell us that
there is no such thing as up and down in nature, and no such thing as
top or bottom, they show us both in their diagrams, and speak of one and
ignore the other. Through the middle of the topmost elevation, then,
a line is drawn in a vertical direction from the top to the bottom of
it. The top of the line is marked with a capital M, and the bottom
is marked with an dtalic ““m :” so that this line, which connects the two
points, is called the line “Mm.” And now, in section 24, Sir John
begins his explanation of the dip of the horizon as follows :—“M m,
““which is perpendicular to the general surface of the sphere at m, is
“also the direction in which & plumb-line would hang; for it is an
*“observed fact, that in all situations, in every part of the earth, the
¢ direction of a plumb-line is exactly perpendicular to the surface of
¢ still water ; and, moreover, that it is exactly perpendicular to a line
“ or surface truly adjusted by a spirit-level.” Now, all this is intended
to mean something or nothing; and is either sense or nonsense. Let
us see. ““ M m,” says Sir John, ““is perpendicular to the general surface
of the sphere at m.” Is this true?—Perpendicular to a sphere? A
plumb-line will hang in a direction perpendicular to still water or to
any other level surface ; because, hanging vertically, it forms an angle
of 90 degrees with a surface which is horizontal ; and a thing can be
perpendicular to any other thing only when this condition subsists. Is
there this perpendicular relationship, then, between the line “ M m™
and the top of the circle in the dfagram? Certainly not: and anyone
with no more than a smattering of Euclid’s Elements must know this.
But this line is said to be perpendicular to the * general surface of the
sphere.” What does this mean? Why, simply, that this line which
really cannot be perpendicular to the surface of a sphereat all, or under
any circumstances, is perpendicular to it altogether—anywhere—gene-
rally! Butstay! We read, “the general surface of the sphere at m.”
How is this? The general surface of the whole thing at some particular
spot! This is just as though a man were to say to another, * Beqa;o:tah
your money to the nation in general, only to me in particular.’ t
does Sir John mean? Why, if the plumb-line, which is in all places
vertical,—that is, straight up and down,—is perpendicular to the surface
at “m,” this surface must be level. And now we can just see what Sir
John means when he speaks about the * surface of still water,” and the
“line or surface truly adjusted by a spirit-level.” He means to say
that the line «“ M m” 1s perpendicular to the surface of a sphere if the
surfuce of the sphere be flat or level or horizontal! O, yes, Sir John,
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certainly! Why, the earth is a globe—if a globe be flaf! A beggar is
a king—if a king be but & beggar. But kings are not considereg to be
beggars, and globes are not flat: so, Sir John, if your line “ Mm"” is
perpendicular to the general surface, as you say it is, ““in all situations,
In every part of the earth,” the general surface to which it is related
must be level  in all situations, in every part of the earth ;" and, there-
fore, the surface of the earth is, generally speaking, a plane and not a
spherical surface, and the earth cannot be a globe; and your diagram
is just an illustration of one of the *false and fanciful theories” and
¢« execrable superstitions™ of which Sir Richard Phillips speaks,

“ Suppose, then,” continues our author, “ that at our station M we
“ were to adjust a line (a wooden ruler for instance) by a spirit-level,
“with perfect exactness; then, if we suggose—" Stay awhile, Sir
John. Suppose, for a moment, instead of adjusting a ¢ wooden ruler” to
such a nicetg, we adjust our intelligence to the level of human reason,
leave these flights of fancy to their fate, and look at the naked facts till
we make them blush again for very shame. The fact is, you point to
your diagram, and, with a rigmarole of X Y Z’s, you tell us that a
certain angle in that diagram is the angle to the extent of which the
“ visible horizon appears depressed below the direction of a spirit-level,”
and which is, therefore, the dip of the horizon. Here, then, again, you
fail to tell us of the miserably insignificant figure at which the extent
of this so-called * dip” is commonly estimated, and which is so minute
that Mr. Glaisher leaves it out of the question altogether when %e says
anything about the matter, whilst you point expressly to the angle in
the diagram, which we have spoken of before as being an angle of forty
degrees, just as though you said to us ¢ That’s the thing, but don’t say
I told you." Faith! you take good care nof to tell us! However, we
may read something about this in Thomas Bradley's Practical Geometry
which ought to set this matter completely at rest. The author of this
excellent work appears (as we shall see), when touching upon this sub-
ject, like a drowsy traveller, on & dark night, to whom a single light
in the distance appears as two, but who is anything but certain whether
one or both be real or delusive. Mr. Bradley says, in page 178, when
speaking of the difference between a “ vigible” horizon and & * real”
one, that the one “ would differ very perceptibly” from the other; but
that ““ the difference between them being but small,” when compared to
something else, “ they might be imagined to coincide ;" and, *“in the
case supposed,”—which is the very case which alone led to the fact of
the thing being mentioned at all, —our author says, * they would prob-
ably appear to be identical.” And now, let us mark well the fact, for
it is very important, that all this difference and no-difference is concern-
ing two things, the one said to be real and the other wisible: so that,
clearly, according to this, the unreal is the visible, and the real is the
snvisible. But the author has an astronomical foot-note at the bottom
of the page, and, of course, he puts his foot n it: it would be a wonder
if he didn't. He says, “ This difference between the real and imaginary
horizon is termed, astronomically, the dip of the horizon.” But, how
now! The difference is between the “ real” and the *‘ imaginary,” says
the author. Now, since the real has just been shown by the author to
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be the invisible, it follows that all this noise has been made about the
difference between the invisible and the ¢maginary. In a matter like this,
says “ Common Sense,” the invisible and the imaginary are one : there is,
consequently, no difference, and, therefore, as it is said to be nothing
more nor less than the * difference” which constitutes the “dip,” it
follows that, as there is no difference, there is no “ dip.” Again: since
there is no difference between an imaginary horizon and a horizon that
is not visible, there is no difference between the real horizon and the one
that ¢s visible. Mr. Glaisher is quite right, then, when he s|Peaks of
the horizon always appearing to be on a level with the eye of the ob-
server ¢ how high soever he may be,” and Sir John Herschel is quite
right in not attempting to tell us how much “dip” there is when there
is evidently none at all. How much better would it be, then, for him
to keep his false and fanciful diagram out of sight altogether, or bury
it, with the whole host of ‘“execrable superstitions,” in well-deserved
oblivion! So much, then, for the dip of the horizon; and so much for
Sir John Herschel's attempt to make stock-in-trade of it.
Section 25 begins thus:—* From the foregoing explanations it a|

« pears, 1st, That the general figure of the earth (so far as it can

¢ gathered from this kind of observation) is that of a sphere or globe.”
Now, there is not the slightest doubt that, from what Sir John Herschel
hgs said, and in consequence of the diagram which he has given, it does
‘APPEAR” that the earth is a globe. And there is not the slightest
doubt that, from the observations made by conjurers, and in consequence
of the clever manner in which conjurers take one's attention from the
real point at issue, some very curious things appear to be done, at times.
. But what have thinking, reasoning men and women to do with what
clever men can cause to appear to them! They have to do with that
which ¢s; with natural appearances, truly, as indicative of facts; and
with * the truth, the whole truth, and nothing bu¢ the truth.” But, in
the place of this, it must be acknowledged by the warmest enthusiast in
the astronomical world that all is, as yet, vague and visionary. Sir
John continues: “In this we also include that of the sea, which, where-
“ever it extends, covers and fills in those inequalities and local irregu-
“larities which exist on land, but which can of course only be regarded
« ag trifling deviations from the general outline of the whole mass, as
‘“ we consider an orange not less round for the roughnesses on its rind."
Now, let us examine this. In the first place, we find that *ws,"—the
astronomers—*‘ include,” “ in ¢his,” * that of the sea;” and what the
this and the that are it is impossible to be certain : but one thing we do
know,—and it is this,—that, whatever it be that is included in something
else, it can only be that the less is included in the greater. But Sir
John leads his readers to imagine, by his words, that the astronomers
include the body of the sea in fhat of the earth, making, therefore, all
we know of sea or ocean to be included in, or bounded by, earth or land.
But the converse is the case. All we know of earth or land is included,
its shores washed, and its bounds set, in and by, the unfathomable—
the “ mighty—deep.” We do not %now that those vast oceans which
are stretched out in southern regions are on land; but we do know that
land is in water. Do we want a witness? why not take an old one?
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‘What does “ Peter, an apostle of Jesus Christ,” say, when he speaks of
those whom he calls “ scoffers 2" He says, “ For this they willingly -
‘“are ignorant of, that by the word of God the heavens were of old, and
“the earth standing out of the water and in the water : whereby the
“ world that then was, being overflowed with water, perished.” {Vhy,
this is worth infinitely more than all the volumes of learned trash about
a globe being deluged. OQur ministers may well give the whole question
up in despair, and say that the Bible is not intended to teach Science
—and we may well hear the scoffer's voice,—when modern Theoretical
Astronomy is acknowledged to be the handmaid of Theology! The fact
is, one or the other must be wrong—Peter or Copernicus: and he who
says that otk are right, proclaims himself devoid of reason. Hence,
thinking men who accept the astronomical theories sneer at Peter and
the like of him just so much as their manliness and moral courage will
permit them to do; and hence, your philosophical Free-thinker is of men
most free—he is, of men, the man. And why do we assert this to be
the case? Because we are convinced that the language of a praise-
worthy author, the Rev. J. B. Dodds, is quite true: * He who cannot
“‘reason is a fool ; he who dares not reason is a coward; he who will
““not reason is a bigot ; but he who can and dares to reason is a man.”
‘Well, then : since the less cannot contain the greater ; since the oceans
are many times greater in extent than the land ; since Biblical authority
is clearly on the side of reason and experience (and who can forget the
words of the psalmist, *“ Him that stretched out the earth above the
waters!") ; since it is nothing but sheer absurdity on the part of Sir
John Herschel when he says In this we include that—as though the
astronomers really had the management of the universe, and the doing
of impossibilities to boot: we unhesitatingly declare ourselves justified
in subverting the gratuitous arrangement of Sir John Herschel, and in
asserting it to be a fact, which we challenge the world to deny, that, so
far as man's knowledge extends, it proves that earth is i the water, and
not that the water is in the ea.rtﬁ. Again: since we are professedly
examining and exposing what the astronomers teach us, and the way in
which they do it, it would be but a false delicacy that would prompt us
to overlook all the mere blunders which our author makes as he travels
along the road which is opposed to reason. If we see 8 man going
where he has no business to betake himself, our risibility is naturally
aroused at his difficulties, and we are apt to exclaim ‘ What! stuck in
the mud again, then!” Sir John Herschel has told us that “ the sea,”
“ wherever it extends, covers and fills in those inequalities and local
“ irregularities which exist on land.” Does it? Of course, our author
didn’t mean to tell such a fib as this: but if people will travel along the
swampy, unilluminated bye-ways of error instead of the sunny pavement
of truth, certain it is, though they may expect immunity from serious
consequences, danger and disgrace are at their heels.

Again: our author, in continuing to give the results of his * explan-
ations,” says that ¢ it appears”—* 2dly, That the appearance of a visille
““ horizon, or sea offing, is a consequence of the curvature of the surface,
“¢and does not arise from the inability of the eye to follow objects to a
¢« greater distance, or from atmospheric indistinctness.” Now, we must
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examine this little matter somewhat closely: for, although it is but one
of two things which are said to “ appear” in consequence of all that we
have been told, it passes current amongst the mass of readers as a genuine
and legitimate conclusion. Let us see, then, how wofully mistaken are
all such as believe this to be the case. *“ A wisible horizon, or sea offing,”
says the author: and this in a sentence which ought to be & model of
perspicuity. s this visible horizon (so emphatically expressed, too) in
contradistinction to the rational, the sensible, the true, the imaginary,
the real, or the invisible horizon? with all of which we have had-to do!
Surely, it must be visible, if it is an appearance. As to its being the
“ sea offing :" a more indistinct term could not be chosen. * Deep waler
off the shore,” says one Dictionary; ¢ the open gea,” says another. Sir
John himself, however, in section 20, has spoken of * a sharp, clear,
well defined line, or offing:" so that it is plain enough that our author
(whatever people in general understand it to be) uses the word offing as

synonymous with the horizon. Well then, we may do what our author
* should have done: we may throw aside all ambiguity—reject all words
that may stand for we know not what—and keep to the plain thing. We
have, then, simply, THE HORIZON: and we trust that this is exactly
what you mean, Sir John. And now we find “ the curvature of the
surface” mentioned. What is this!—a rise? Not a bit of it. We
have long ago seen that the astronomers unanimously agree that it is a
FALL of just so much in the first mile, four times as much in the second,
and so on. How, then, does Sir John Herschel’s conclusion read—with
the tinsel rubbed off one part, and a new face put upon the other?
—The appearance known as THE HORIZON is owing to the FALL of the
earth’s surface! How plainly absurd is this! But it is what Sir John
Herschel says: with this simple difference only, that it is unadorned
and intelligible in the form in which it is here shown. So that, in fact,
the conclusion is this: that The surface of the earth appears to RISE
because, in reality, it FALLS! Well done, Sir John! We are tempted
to exclaim, “ What next? and next 2° Our author continues as follows,
and thus concludes section 25 :—* It will be worth while to pursue the
« general notien thus acquired into some of its consequences, by which
““ its consistency with observations of a different kind, and on a larger
“ scale, will be put to the test, and a clear conception be formed of the
“manner in which the parts of the earth are related to each other, and
“ held together as a whole.”

“In the first place, then,” says Sir John Herschel (in section 26),
¢ every one who has passed a little while at the sea side is aware that
‘ objects may be seen perfectly well beyond the offing or visible horizon
¢ —but not the whole of them. We only see their upper parts. Their
“ bases where they rest on, or rise out of the water, are hid from view
“ by the spherical surface of the sea, which protrudes between them and
““ourselves.” Now, this language is careless, reckless language; and
utterly unworthy of that regard which should be the due of the words
of a teacher. ‘A teacher !’ Sir John? If this is thy work, thou art no
teacher. Young or old can glean nothing from the last sentence we have
quoted from the book which bears your name save the most wretched

idea of their mother tongue, or the most shabby display of truth that -
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they ever set eyes upon in any book with scientific pretentions on its
face—unless, indeed, they may have seen the Ewreter Hall Lecture on
Scientific Balloon Experiments, or have read Baron Munchausen. But
no one is decoived by reading such a book as Baron Munchausen, if even
he be not much profited thereby: can we say this of your production,
Sir John? We trow not. We cannot say, indeed, that the Treatise on
Astronomy is intended to be deceptive: but it appears so, and the fault
is not with us. He who has searched for the Truth and found much
of it needs but to glance at the words of our author to be satisfied. Let
the seeker after Truth go with us for a moment, and we will show him
that he need not look in this  Treatise” for what he seeks. - Ag nearly
as our author's words can be understood, then, they mean that the bases
of certain objects the tops of which appear above the horizon are hid
from our sight by a mass of water which intervenes between them and
us. We have already disposed of a proposition to this effect which was
presented to us by Dr. Lardner. But we must urge the truth again,
and, still again, if need be. We now address Sir John Herschel: so
that circumstances have somewhat altered. Now, Sir John—but, mark !
as surely as God 75, He knows our honesty of purpose, and is a witness
to the fact that, if you be blessed with superior powers of reasoning or of
simple perception, we conjure you to put us right, if we be wrong.—If
the earth be a globe, we are on the fop, and possess no knowledge what-
ever respecting sides or bottom. Ts this true? You must admit it to. be
so, for the simple reason that it is self-evident, and that you have no
plea upon which to ground a denial of it. The first step being true, we
take another. If we be on the fop of a globe, this globe must curvate
downwards—even as your philosophical books tell us, though they say
nothing of the consequences which would arise out of this if it were true.
Again: If this globe, then, curvate downwards, and we be on the fop,
no object could really be behind what you have called * a spherical slice™
of the said globe without being at the same time below us—and very far
down below us, too: all your vaunted “ refraction™ notwithstanding.
Bat, the horizon always appears on a level with the eye, no matter how
high you as end, and, consequently, no matter how far distant that
horizon may bLe from the place of observation. This you must also ad-
mit to be true, since it must appeal to your consciousness as being a
fact, and since all efforts to prove the contrary have signally failed.
‘What follows is just this:—There can be no * spherical surface”—no
“« spherical slice”—emisting between the eye of the spectator and the distant
horizon which he sces. The thing is absurd, and manifestly and demon-
strably untrue. However, let us look atin another light : aund this is one
great beauty of Truth—you can look at it in any light you please, and
it shall still be true; whereas every movement amongst Error makes
the maiter worse. If any portion of a sphere hide from us something
the top of which thing so hid shall be level with the eye, we could not be
on the top of the sphere, because it could ouly be the fop of the sphere
that would in such case intervene. But astronomers liken the earth to
a sphere, and tell us that the phenomenon of which we have spoken
takes place and that we are on the fop at the same time! Again: If we
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be on the top of & sphere, and there be something hid from our view
by a portion of it, the thing so hid—ay, even the topmost portion of it
—could not be level with the eye, because, in this direction, there would
be no part of the sphere to hide it. But Sir John Herschel says
(or, ratgner, would say, if he stated the case plainly) that the bases of
things the tops of which are positively above the horizontal line—above
the level of the eye—are ¢ hid from view by the spherical surface of the
sea, which protrudes between them and ourselves”! in which case the
“ spherical slice” must be standing above us like a huge mountain ;
and, it need also be absolutely transparent, in order that we might
see even the fops of the objects the bases of which are hid. This, of
course, is not the case: and thus the absurdity of the whole thing is
seen beyond the shadow of a doubt. Qur author gives a diagram, in the
section we are now speaking of, which exactly illustrates what we say,
whilst it condemns the theory which he himself brings before us! It
consists of an arc of a circle, with a figure of a man mounted on a ped-
estal and supposed to be looking at ships as they gradually disappear first
of all at the bottom. We have seen that if this disappearance were
caused by the intervention of a spherical segment, the observer could
not be on the top, nor could the horizon be level with the eye. And,
lo! as though this was seen clearly enough, the diagram in question
represents the man on one side instead of on the top, and the horizon
very far down on the opposite side into the bargain! By means of this
little bit of good management, the line of sight is rendered not quite so
outrageously opposed to the truth as it would have been in either one
extreme case or the other. But still it won't do, Sir John: for the
whole thing is utterly false, and, therefore, it is beyond the power of
any scheme to render it really true.

There is one point which must not be lost sight of, here. Our author
says, when speaking of the ship that is disappearing as it recedes from
the spectator (of course, in reference to the diagram), “ When it has
“reached a certain distance, as at C, its hull has entirely vanished, but
“‘the masts and sails remain, presenting the appearance c. But if, in
““ this state of things, the spectator quickly ascends to a higher station
“¢T, whose visible horizon 1s at D, the hull comes again in sight; and
“when he descends again he loses it.” Now, it must be clearly seen,
if we give this one moment’s consideration, that this fact is of itself an
all-sufficient proof that the hull of the vessel is not hid by a segment of
a circle which is said to be five-and-twenty thousand miles in circum-
ference! Just imagine a man flattering himself that he is playing at
hide-and-seek with the hull of a vessel behind a segment of such a circle
as this! The thing is ludicrous in the extreme. Fancy him * quickly”
ascending—there’s the hull, in sight! See him as * quickly” descendin
—the lull is gone! Where? Where? Sir John! If we were foolis
or knew no better, we might believe that it was down below—on its
Journey to the antipodes,—that it was really behind a mass of water—
as all the smaller astronomers teach us. But, mistake not. Sir John
Herschel does not say this—and it would never do for him to correct the
“false and fanciful theory” which he has “ taken for granted, from the
outset.” Certainly not. Truth seems to be as light as a feather when
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pride swaggers into the opposite scale. Our author says,  The ship still
* receding, the lower sails seem to sink below the water, as at d, and at
“length the whole disappears.” So the lower sails ‘“ SEEM to sink
below the water,” do they? Shilly-shally! Why, there is scarcely a
lain, matter-of-fact statement to be found in your book, Sir John.
he sails seem to sink below the water, we know: but they do nof sink.
‘What a pity it is that the conventionalities of society should load such
a man as you with chains so heavy, that you are compelled, in your
diagram, to show us the ship sinking down, down, down ; and, whilst
you dare not say that it is false, you dare not say that it is true!
Again: strange though it may seem, this diagram (in section 26) is
accompanied by a smaller one which, whilst it is intended to be a sort
of aid-de-camp, is just as much opposed to it as it can possibly be. This
_small diagram is intended to represent the sea in “plan,” as it would
be termed, whereas the other one is intended to give it in * section :"—
the one, in fact, a straight-forward view, and the other, a side view.
The sectional or side view is the one we have spoken of in which the
line of sight from the figure of the man to the horizon is ina downward
direction at a considerable angle—about forty-five degrees. This, of
course, pictures the surface of the sea as being on the surface of a globe.
The one we have now to consider, however, represents the surface as it
really is—as level as possible! There is the horizontal line as straight
as an arrow—a physical impossibility, if the earth be a globe! But
how remarkable 1t is that the truth will even come out side by side with
error. This straight-forward plan, then, shows the horizontal line ; -and
also two ships (marked “a” and “b") in sight, one (marked “¢") half
out of sight,and one (marked “ &™) with merely the top of the sail visible.
Sir John, with reference to this diagram, makes the following remark :
— the distinctness with which the last portion of the sail d is seen is
¢ such as to satisfy us that were it not for the interposed segment of the
“sea, ABCD E{ the distance T E is not so great as to have prevented
“an equally perfect view of the whole.” Now, these references allude,
in the last two cases, to the sectional diagram, whereas the first reference
is to the plan: thus identifying the false diagram with the true. But
that is not the point: it is this:—If the top of the sail be so distinctly
seen, how far can the ship be from us? Five?—six?— say ten miles!
There is the ship, then—at ten miles, we will say—going—it is gone !
Now, this would be a long distance to see * the last portion of the sail”
with anything like “distinctness.” But, say, it has disappearcd to the
unaided vision at ten miles; and we have a telescope that will < define”
an object at twenty! How is this? ‘O,’ says one, ‘the object seen
must be bigger, then!" ¢No," says another, ‘we must be higher up '
* Well,’ says a third, * I can’t understand it at all: if we alter the con-
¢ ditions, of course it will affect the'results—we may as well talk of
¢ going over to the thing, at once: we should see it, then, clearly enough.
¢ But, the fact is, a telescope is supposed to answer these several means
‘at once, and to enable us to attain the desired end by merely looking
“through <t. However, if that ship is behind the water, as our worthy
“astronomers tell us, all felescopes are useless.” Now this would just
be the case: but we know it ¢s the reverse. All we have to do is to-‘ try
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the experiment. There is a vessel, yonder, just going out of sight: all
we can see is a little bit of white sail. Never mind the distance: if
it be twenty miles off, we can get telescopes to * define” thirty; and if
it be thirty, we can get telescopes for forty. Now! get the right focus;
there is the vessel—the whole of W—even to the water line! And yet we
are told by Sir John Herschel, with seeming gravity and earnestness,
that a * spherical surface” positively “ protrudes,” and that the ¢ inter-
posed segment; of the sea” is that which hinders our vision! Why, the
people of Folkestone are responsible for the assertion that they can see,
on a clear day, through a good telescope, the hay-makers at their work
on the coast of France. And why not? We have not seen the kay-
makers: but we have seen that which anyone may see, as well in De-
cember as in June, ship after shiﬁ, many miles off, clear down to the
water’s edge—we could not learn how far beyond the limit of unaided
vision. The conclusion is inevitable and incontrovertible, and may be
arrived at by all who are willing to wipe prejudice from the eye and
uncleanness from the telescope, that there can be No * spherical segment”
enterposed, and that the bare mention of the thing is an absurdity.

Sir John Herschel commences section 27 as follows :—* In this man-
¢ ner, therefore, if we could measure the heights and exact distance of
* two stations which could barely be discerned from each other over the
““edge of the horizon, we could ascertain the actual size of the earth
“ itself: and, in fact, were it not for the effect of refraction, by which
“we are enabled to see in some small degree round the interposed seg-
* ment (as will be hereafter explained), this would be a tolerably good
* method of ascertaining it.” xl}f we bear in mind the object which our
author has had in view, namely, to enable us to form a * conception” of
the shape and size of the earth, preparatory to the formation of that
grand “ conception,” the earth’s motion, we shall understand, at once,
that he imagines he has settled the question of *“ shape,” and that he is
quite free to discuss the question of *“size.” Sir John begins, however,
(whether he feel satisfied or no), to discuss this second question. And
how does he set about it? Why, by presuming so confidently upon the
walidity of his previous arguments, and the soundness of his conclusion,
that he builds this second course of reasoning upon the first, and; in
fact, forms this out of the very substance of the other. The consequence
is that they are both rotten together. Miserable as is the task, still we
must show that this is truly the case. 'We have seen, then, that Sir
John talks of being enabled to ““see in some small degree round the
interposed segment” by, or in consequence of, «“ the effect of refraction.”
Refraction itself, then, is not a cause enabling us to see what we should
not see without it ; but “ the effect of refraction” ¢s. This is as though
our author had said that *the effect of alcohol produces intoxication!
instead of the alcohol itself producing it. We are so frequently put in
mind of the foggy, muddy path in which the astronomers feel their way,
it makes one imagine himself to be uncomfortably begrimed when he does
his best to be clean. But how the truth will slip out! What can this
“ refraction” do, then, if there is no refraction in the case? What in-
Jjury can alcohol do, if there be none to drink? We know well enough
that if we put a coin inside an empty basin, and stand just so far back
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from it as to lose sight of it behind the side of the basin which will then
be “ interposed” between the eye and the coin, the pouring of water into
that basin will cause the coin to make its appearance, as though it had
been lifted up. This is an example of what refraction is. In this case,
the object 18 UNDER the water. Are the ships which have been spoken
of, or the “ stations” now under consideration, under the water as well ?
Is there the smallest resemblance in the two cases? Can there be any
refraction where the essential conditions are wanting? Qur author may
well talk (with his usual clearness) about being enabled to see * in soms
small degree round the interposed segment”! Astronomers speak of
things nfinitely large: it would be well if, when they mean to speak of
something infinitely small, they would just say so; and then, if we were
none the wiser, we should, at all events, not suffer the thing to trouble
or deceive us. Qur author now gives a diagram, which he proceeds to
explain. It is, this time, an arc of a circle—and we know what this is
snéended to represent—with fwo “ eminences” thereon: one on each side
towards the top, and marked, respectively, ¢ A” and *“ B.” These two
eminences are 8o nicely arranged that a line drawn from the top “ A"
to the top * B” will exactly rest upon the top of the circular arc at a
int marked “D.” Let us see, now, how exactly this arrangement.
umours the necessities of the case without satisfying them. Here we
find a perfectly straight line—the horizontal line, of course—on the top.
of a spherical arc! This is certainly in harmony with nature, as far as.
the line goes. But, alas! for the straightforwardness of this diagram :.
there are no little figures to be seen perched on the top of the two
eminences (as there ought to be), looking towards their common horizon-.
tal point “D,” in the centre! O, no! Why, this would have made
the thing look ridiculous upon the face of it, whereas, now, it appears to
be quite natural. But any one may supply the deficiency in imagination.
Presto! see the little man, on the top of the left-hand mountain, looking
over towards the horizon at “ D,” and another doing the same thing on.
the other hand. See the two figures as they necessarily lean forwards
beyond their ¢ centre of gravity,” at the imminent risk of falling over
the face of the mountain! ’lzhey are now at right angles with the
horizontal line, just bearing that relationship to it which a plumb-line
sustains: but how frightful the situation! Again: quickly we can
imagine these little figures depicted as though they intended to maintain
their uniformity of direction with the centre of gravity of the mountain,
—=a feat which they are quite justified in attempting to accomplish!
But, lo! in order to see along the horizontal line, they have to look
straight down the noss! Truly, in the one case the thing is impossible,
and in the other case the thing is ridiculously absurd. Does Sir John
Herschel, then, twce one or the other horn of the dilemma, as he is in
duty bound to do, and throw the whole affair down with disgust? Not
likely. He sees that these little figures would appear so abominably
awkward in whichever manner they might choose to conduct themselves,
and, moreover, tell such ugly tales about the theory which they should
support, that they have been—left out altogether.
ut we must just describe Sir John's diagram as we find it. The are
of the circle with the two mountainous projections upon it is a complete.
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semicircular arch, with a point marked “ C” at the base of it as it
stands before us, which, of course, would be the centre of the circle if
it were completed. This point  C,” then, is the point of meeting of
three lines (radii of the circle): one drawn straight downwards from
¢ D" (the top of the arch), and two others, one on each side, from those
portions of the arch (marked ‘ a” and * 5”) which stand at the bases of
the two mountains. This, with the two mountains themselves and the
level line which connects them, completes the diagram: except, indeed,
that the two lines (the radii) connecting the bases of the two mountains
with the central point * C” are continued upwards through the moun-
‘tains from the bottom to the top, thus forming in each case a line which
instead of being called a radius is called a secant. All this descriptive
business is very dry work, we must admit: we promise, however, to get’
through it as quickly as possible. What would astronomers say were a
single point omitted 2—not that it was a matter of small moment, we
are quite sure. Sir John Herschel says this :—* Suppose A and B to
‘“ be two eminences, whose perpendicular heights Aa and Bb (which,
“ for simplicity, we will suppose to be exactly equal) are known, as well
‘“ as their exact horizontal interval a Db, by measurement; then it is
¢ clear that D, the visible horizon of both, will lie just half-way between
‘ them, and if we suppose a D b to be the sphere of the earth, and C its
¢ centre in the figure C Db B, we know Db, the length of the arch of
“ the circle between D and b,—viz. half the measured interval, and b B,
‘ the excess of its secant above its radius—which is the height of B,—
‘ data which, by the solution of an easy geometrical problem, enable us
‘“ to find the length of the radius D C. Tf, as is really the case, we sup-
““pose both the heights and distance of the stations inconsiderable in
‘‘ comparison with the size of the earth, the solution alluded to is con-
‘““tained in the following proposition:—The earth’s diameter bears the
““ same proportion to the distance of the vistble horizon from the eye as that
“ distance does to the height of the eye above the sea level.” Now, what is
to be understood by this? We find that the heights of the two stations
and the distances between them are known exactly; and yet, to find
the diameter of the supposed spherical earth, we have to ‘“ suppose both
the heights and distance of the stations inconsiderable in comparison™
with that very thing with which they are then immediately brought
into comparison! For we find that what Sir John has here been des-
cribing to us constitutes * DATA” which are to enable us to find some-
thing by the solution of a problem which is not given, but which solution
18 dtself contained in a proposition which only becomes a proposition when
we imagine that fo be of no tmportance -which nevertheless is made an
essential element in it ! The fact is, it may safely be asserted that ang
collection of words as heterogeneous as possible would contain as muc|
sense and convey as much information as the words which we have been
considering. gain: the interval “aDb” is called a *horizontal™
interval, whereas it is manifestly an arc of the circle; and our author
speaks, as we have seen, immediately afterwards, of supposing it to be
“ the sphere of the earth”! Sir John Herschel says, and thus concludes
the section, ‘“ When the stations are unequal in height the problem is a
“little more complicated.” Really, it would be a treat to see such a
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problem as this; but the amount of truth likely to be found in the
solution of it would be problematical indeed!

Sir John Herschel continues as follows :— (28.) Although, as we
‘“ have observed, the effect of refraction prevents this from being an
“ exact method of ascertaining the dimensions of the earth, yet it will
“ suffice to afford such an approximation to it as shall be of use in the
¢ present stage of the reader's knowledge, and help him to many just
“ conceptions, on which account we shall exemplify its application in
“pumbers. Now, it appears by observation, that two points, each ten
“feet above the surface, cease to be visible from each other over still
“water, and in average atmospheric circumstances, at a distance of
‘“ about 8 miles. But 10 feet is the 528th part of a mile, so that half
¢ their distance, or 4 miles, is to the height of each as 4 %528 or
«2112: 1, and therefore in the same proportion to 4 miles is the length
¢ of the earth’s diameter. It must, therefore, be equal to 4 x 2112
¢« =8448, or, in round numbers, about 8000 miles, which is not very
“far from the truth.” We have heard it said that ¢ A miss is as good
as a mile:’ certain it is that if one doesn’t A the truth, he misses it.
With astronomers—to whom a million of miles is & mere unit—what
““ not very far from thetruth” means, it is impossible to say : but, at least,
we have a tacit admission that i has not been hif. It matters not, then,
how far Sir John Herschel is from the truth; it is quite sufficient to
know that he is in error. The diameter of this fictitious earth (and it
would now be correct to call it *“ an” earth) is, we find, as arrived at by
Sir John Herschel's arithmetic, ¢ 8448, or, in round numbers, about
8000 miles.” Certainly, a more *round-about” statement it is seldom
one’s bad fortune to meet with. But the idea of cutting off 448 miles
to bring the figures to round numbers is so outrageous when found to
be part of an ezact science that it is enough to make the critic blush. It
is said by some astronomers that the ¢ diameter” is 7920 miles. And,
the fact 1s, if Sir John Herschel had been moderately cautious in the
use of his figures, he would have produced this result without the least
trouble whatever. The starting-point with Sir John was 10 feet: and
it must be clear to everyone that, in starting with so small a distance and
ending with thousands of miles by multiplication, it will never do to omdt
a fraction. Yet our author has done so! It is as bad as reckoning the
wages of an artisan for a number of years at so much an hour when the
accredited rate per howr is a fraction short of the true amount. We
could not look over such a thing as this in a small employer ; but is it not
outrageous in a great astronomer? This is just how the matter stands:
—If it be true that “an earth” curvates at the rate of eight inchesin a
mile, and this amount increases as the square of the distance in miles,
at FOUR miles (the distance of which Sir John speaks) it MUST BE 10 feet
and two-thirds. This amount, then, instead of being the *“ 528th part
of & mile,” is the 495th part of a mile; four times 495 differs from
“ four times 528" just as much as 1980 differs from ¢ 2112”; and four
times 1980, or 7920, is the exact diameter according to many astron-
omers : 80 that the whole business might have been transacted in strict
accordance with the theory of curvature, thereby saving Sir John the
trouble of cutting off four or five hundred miles to get to round numbers,
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and being “far” away from the truth afterall. Really, it seems as though
Sir John saw that this would provetoo much! The fact is, anybody may
see how one part of the Copernican theory is intended to fit every other ;
and this little matter of the diameter removes any lingering doubt.

But it may be said, * How is it that Sir John speaks of four miles
when he began with eight 77 The question may well be asked. It is,
in fact, just a case similar to that which is put to an inexperienced child
by one who knows a little more about things in general when he says
¢ Think of a number—double it—halve it and so on. The poor child
thinks that the process is very important, and does not see that in reality
it might as well have been left alone. Ay, but it leaves an impression
behind it—so does Sir John's doubling and kalving—and a wrong one,
too. Besides, what Sir John says i3 untrue: that is, it is unhar-
monious—out of gear—with his own theory; and serves only to throw
dust in the eyes of the reader respecting the nature of that theory, and
to keep him from seeing its hideous deformity. To speak of {wo objects
being 1nvisible ¢ from each other,” at double the distance, without keep-
ing in mind, on the other hand, the corresponding increase of curvature
which would exist according to the ratio of the accredited theory, can only
be placed on a par with tricks in trade—alas! so common. Forty-two
Jeet and two-thirds is the distance which “an earth” is supposed to
curvate in eight miles : so that what Sir John says about what appears
by observation is no more like the theory which he then works upon than
black is like white. If it “ appears” “ that two points, each ten feet
““above the surface, cease to be visible from each other” “at a distance
““ of about 8 miles,” as Sir John Herschel says, why, the fact of the
matter is (even allowing, for the sake of argument, that the disappear-
ance be owing to curvature, though it is not), Sir John then proves
no more than that “an earth” is a thing ¢mmensely larger than our
astronomers generally tell us it is. But Sir John Herschel surely
must know that there 1s no curvature at all to be found (except in theory),
and that the whole thing is either a shameless assumption or else one of
the “ execrable superstitions” spoken of by Sir Richard Phillips.

*“ Such,” says our author, *“is the first rough result of an attempt to
ascertain the earth’s magnitude.” It ¢s¢ “rough.” No sensible man,
however, would think a bit about the roughness, could he but believe
that the thing would pay for the polishing. Those who have kept by
our side during our little astronomical journey know better than this;
and they know, too, that all * attempts” to attain the object in view,
whether on the part of Sir John Herschel or anybody else, must in the
nature of things prove as rough, as unscientific, and as valueless as this.
* Such,” then, is the alpla and the omega of all distinctive attempts to
give us a bare “ conception” of the fundamental principles of that theory
which Sir John Herschel himself admits having taken for granted at
the outset of his investigations. Neither the shape nor the size of the
earth according to the Copernican theory has been laid before Sir John
Herschel's readers, although Sir John himself has told us that these
things are of primary importance. And thus, step by step, have we
gone over the root of the whole thing, and laid bare its rottenness to
every thinking man. Hence, it is proved to be utterly unworthy of the
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confidence that is reposed in it: for no reasonable man will believe for
a moment that a tree or its fruit can be sound when he knows that the
root is rotten. Shall we, then, go over every branch to examine its
leaves, when we must even now have a clear impression of their deadly
condition? No: it is enough. Those who desire to do so may examine
every leaf of Sir John Herschel's book, but we tell them beforehand
that they will not find one that is not spotted and ill-favoured by reason
of the radical unsoundness which is at the bottom of it. 'We are now
become quite tired of the author’s very name, and imagine that this
feeling must ere this have crept over the minds of all who may have
journeyed along with us. We drop Sir John Herschel’s book, then:
reserving the right to take it up as occasion may require us to allude to
it. Promises, however, must not be treated like pie-crust. We agreed
to show, before we left our author, that there is a wide discrepancy
between the so-called *dip of the horizon” according to the diagram
which he gives us and the words he uses much further on in the book. In
section 50, we read as follows—and we must now bear in mind that our
author assumes the earth to be in full swing without having so much
as thrown out a hint that the thing may be considered as having beep
proved :— A spectator on the earth’s surface is prevented, by the great
“mass on which he stands, from seeing into all that portion of space
*““ which is below him, or to see which he must look in any degree down-
““wards. It is true that, if his place of observation be at a great eleva-
“ tion, the dip of the horizon will bring within the scope of vision a little
“ more than a hemisphere, and refraction, wherever he may be situated,
¢ will enable him to look, as it were, a little round the corner; but the
* zone thus added to his visual range can hardly ever, unless in very
“ extraordinary circumstances, exceed a couple of degrees in breadth,
““and is always ill seen on account of the vapours near the horizon.”
Here, then, we find that, with refraction and all, the downward view is
said fo be ** a couple of degrees,” thus making a total “ depression™ be-
low the horizontal line of—four degrees instead of eighty! Comment is
needless. He who accepts modern astronomical theories after all that
we have even now said (and much yet remains) will accept anything.
And now that we have nearly arrived at another stage in our journey,
it will be well to look around and survey our position. Where are we #
‘What have we learned? We are on the highway of Truth; and we
have learned little or much just in accordance with our capacity to im-
bibe the truth when presented to us. Some will say ¢ Show us the new
system, then’; and nothing else will satisfy them but some elaborate
Treatise of four or five hundred pages just within the means of a select
few of God's well-to-do ereatures to purchase and peruse, whilst honest
John the ploughman is looked upon as an ignorant clodpole—something
beneath a man—because he knows nothing of * universal gravitation,”
or of ““ the accumulation of imperfectly compensated actions of the tan-
gential force,” or the thousand other * execrable superstitions” of the
Newtonian school. Tut, man!—we would say to one of such a class of
l»{ersons as this—you have been befogged long enough: get out of it.
e who follows the plough can be taught in an hour—and %erhaps
knows even yet—as much of the truths of Astronomy as you. The old
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Book of Nature costs nothing ; it has been given to man for his perusal ;
every page is beautifully illustrated with coloured scenes full of life and
motion ; whilst perfume and song invite us out to the study of it. Pore
over your musty, worm-eaten tomes, if you will: they were made by
man ; perhaps they’ll suit you. But for us! we want the strongest
proof that Nature lies, before we set aside her teachings. She says—
The earth is a level, extended plane. And proud enough are we to say
Amen to such a teacher as she—she, the Mistress of all Art and Science,
yet having no name, no title! She says—T he sun goes, daily, round the
earth, in horizontal circles, appearing to rise and sef whilst approaching
or receding. And however men may sputter forth their theories in
opposition to the fact, Dame Nature does but laugh full well whilst
they amuse themselves as they do. Nature says—The earth is motionless.
And man who boasts of reason—as well he might did he but use it—
says that Nature is deceiving him! He says that the earth moves;
then swears that it don’t; again says * It does move, though;” becomes
a martyr for the sake of his whim; and an admiring world would im-
mortalize GALILEO as it would CoPERNICUS and NEwWTON. But where
is the proof of the earth’s mobility—or rotundity? Not in Sir John
Herschel's book! Who will tell us where we may find it, before we give
the matter up? Astronomers! you make no sign. One of your num-
ber—fresh, fiery, from the Greenwich Observatory—says, 1n the first
number of a new Shilling Magazine which shone forth, like a meteor, in
the month of May, 1865, «“ We will assume that the reader is aware
‘ that the motions of the sun and stars round the earth are only appa-
‘““rent, and are produced by the 7eal motion of the earth.” Ministers!
you make no sign. One of your number says, in a tract published at
sixpence & hundred, under tfre banner of the Sword and Trowel, in the
glorious month of July, 1865, « This huge round earth is sustained in
“ its orbit without prop or pillar, by the unseen power of the Almighty
““God.” And there’s the picture of it, too !—a picture of by far the
most absurd of all the “ execrable superstitions” that have ever tickled
the fancy of modern man—the earth as a globe in mid-heaven! We beg
leave to commend to Astronomers the Gift of Reason, and, to Ministers,
* Revelation ;" - and to recommend the words of Peter of old to both the
one class and the other. But far above those of class or creed—those
fettered minds who hear of freedom but know not its charms—do we
esteem the independent, the fearless, the indubitable Truth-Seeker:
and we say—God speed to you! You know that we have not led you
from the right patﬁ, but rather into it, if influence we have had over
you at all. God speed to you! then: and search not amongst the fusty
book-stalls for some other System now that you are becoming disgusted
with Newton's : but out into the fields with you, and rustle amongst the
tinted leaves of the Book of Nature; pore over its pages and be true
to its teachings; be sure that what you see is especially adapted to
your comprehension, and that all you see is right and need deceive you
not ; continually bring your reason to bear upon what may appear to be
obscure ; and for ever hold in remembrance, as your bright, your omni-
present, guiding star, the fact that the Author is One who cannot err,
~—THE énzu, THE OMNIPOTENT GoD!
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CHAPTER VL

IN the year eighteen hundred and forty-eight, PROFEsSOR AIRY,
the present Astronomer Royal, delivered a course of lectures, to the
working men of Ipswich, on Astronomy. Since eighteen hundred and
thirty-five—at wgich time, says Sir Richard Phillips, he commenced
his d):lties “with a salary of £800., besides a pension of £300."—has
Professor Airy held the highest astronomical position in Great Britain.
What the Professor said to the working men of Ipswich is now before
the world not in the columns of some local newspaper but in the form
of a handsome volume of some 250 pages, upon which Professor Airy,
as he tells us, spent “ considerable labour.” Thus we see that it is no
longer from the stand-point of a little platform in Suffolk that we have
the words of the Astronomical Professor, but from a stage which has
the whole world before it, and the echo from which never dies. How
important it is, in all such cases, that ¢ considerable labour” should be
borne; and how natural to expect that the thing brought forth shall
be sublime, and not ridiculous. Let us see how it fares in the present
instance. Professor Airy says, in the volume before us, “I dare say
‘“ every person whom I see here has been brought up in the belief that
‘the earth does turn round. But I ask if they had not been brought
‘““up in that belief, whether they would believe it now from what I am
“telliug them? I do not think they would.” Again: *“ Amongst all
* the subjects of natural philosophy presented to the human mind, there
“is none that staggers it so effectually as the assertion that the earth
“moves.” And again: “To think that the solid earth moves—that
“ the solid ground is going round at the rate of one thousand miles an
‘ hour—do you believe 1t?” These are the words of Professor Airy,
in his Ipswich Lectures on Astronomy, addressed to working men!

Ifit was the intention of the Astronomer Royal to compliment working
men, then, indeed, did he carry it out—if, however, it was to magnify
Theoretical Astronomy and to honour its professors, then did he signally
fail—in his Ipswich Lectures. Working men have brains: and, though
these frequently seem to be out of use, they never get rusty. Working
men have, indeed, been *“ brought up in the belief that the earth turns
round,” but how was the Professor brought up? Why, precisely in
the same way : his own words bearing direct evidence of the fact. If
the highest authority in the land admits that he could tell us nothing
that would make us believe that the earth moves if we had not been
“ brought up” in the belief of it, the fact is, he, himself, can be in pos-
session of no such knowledge: it is, therefore, simply belief on his part,
as it is on that of other people. But it is imagined that Professor Airy
must know ; and this is just where people are wrong: for He does not!
Brought up as Professor Airy has been, in the same way that others
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have, lis prejudices are similar to fheir prejudices; and the theory
which “ staggers” those who only occasionally have it presented to them
fails to ““ stagger” those who deal it out because they are so wsed to f,
—that is all. It is like the tippler with his dram: he is able to drink,
at one draught, that which would well-nigh choke a decent man, and
think nothing of it! But who shall be the judge of the right or of the
wrong—the hardened devotee or the sensitive inquirer? He shall be
right whose cause needs no defence; he shall be wrong whose cause has
no defender. Professor Airy tells us that ‘‘ the human mind” be-
comes * effectually” staggered with ¢ the assertion that the earth moves.”
True! and here is the difference—for therve should be a wide one—
between the astronomer and the tippler: whilst the one appears as if
he could not say too much in praise of his favourite toddy, the other is
silent—he cannot say too little, or sing too small—about his pet theory !
Unless, then, our Astronomer Royal have a mind that is more than
* human,” he, like the rest of us, is * effectually” staggered. Let us see.
Professor Airy gives us a taste (and scarcely this) of the theory of the
earth’s mobility, and then says, timidly, “ Do you believe it?” “No, we
do not, Professor Airy: it is not true! 'We do not believe that we are
“ going round at the rate of one thousand miles an hour,” because the
“ agsertion” has never yet been proved to be in reason. But why talk
of “one thousand” miles an hour? It is like giving us a spoonful of
diluted liquor to try its effect upon the constitution, whilst strong, neat
spirit is in store for us when, perchance, we get a morbid appetite for it.

wwty-eight thousand miles an hour is the rate at which the earth is said
to travel in its journey round the sun! Professor Airy speaks about
this, certainly : but not until the Lectures are well-nigh concluded, and
a state bordering on bewilderment and intoxication is morally certain
to have been fairly brought about in the minds of his wonder-stricken
hearers! Look at the thing with sober-mindedness, Working men—

ou, the muscle and backbone of your country. Your own Astronomer

oyal pointedly asks you if you believe that the earth moves round at
the rate of one thousand miles an hour ; we ask you if you believe that
it travels round at the rate of sixty-eight thousand miles an hour, which,
of course, is considerably more than one thousand miles @ minute! This
is the dram which was given to the working men of Ipswich! Thisis
the potion which is now being given fo you from the astronomical gin-
palaces of England. And thus is the outrageous thing which is given
to your children! They will believe it, too, as a matter of course, unless
you put them right. Confiding, simple-minded people can be made
to believe anything which Ignorance or Wilfulness gives them with a
serene countenance or a scientific air. This question, then, you should
answer : not to an AIRY, not to us, but to yourselves. Put it to your
own minds, and wait for the reply: or, peradventure, your children
may find the Truth somewhere across their path, and you may unwit-
tingly chide them for their * foolish” acquirement! Do you believe,
then, that the earth on which you stand is whirling round through the
heavens at the rate of one thousand miles an hour “ on its awis,” and at
the rate of siaty-eight thousand miles an hour ““in is orbit?” Or, in
other words, Do you believe not only that the earth rofates at the rate of



PROFESSOR AIRY'S IPSWICH LECTURES. 83

“one” thousand miles an hour, but that it revolves at the rate of sizty-
eight thousand miles an hour, as the astronomers tell us? Professor
Airy thinks that you are too sensible to do anything of the sort, even
as to “ one” thousand out of the sixty-eight; and that he, your Astron-
omer Royal though he is, is too impotent to urge anything that would
compel you to believe this, unless you had first been * brought up” to it.

‘What says Professor Airy, in the next place? ‘I will endeavour to
~ “give you grounds for the belief.” Working men: does it not seem

incredible that a  Professor™ of an * exact” science, in the nineteenth
century, should employ such words as these? But the Astronomer
Royal is wise; he promises not more than he can perform: he can give
you grounds for the belief very easily—in fact, you scarcely need them :
you have had them, in some form or other, from your school-days—but
he can give you mo proof! Professor Airy, with all his mechanical
appliances and skilful Assistants, cannol prove the earth to be a globe;
and for him to prove that it moves is equally impossible : he, therefore,
promises to ‘‘ endeavour” to give us “ grounds for the belief.”

‘What, then, are these groundsf Professor Airy says, in page 56,
as follows :—*“ In the observations given in the former lecture, we found
“ that the whole of the Heavens appeared to revolve, and we say, either
« the Heavens revolve in the direction from east through south to west,
“or the earth revolves in the direction from west through south to east.
* Which of these is the more likely 2" What think you of this, good
Working men? What you have so long believed, and you are now
having drilled into you again, is only a matter of likelihood after all!
But let us see how it is that it can be said to be at all “likely.” Our
Astronomer Royal tells us that ¢ It appears that the system of heavenly
bodies which surrounds the earth is of considerable size.” Pray mark
this characteristic language! Does it mean anything at all¢ Why,
the term * considerable” can be applied as well to the size of the grain
of sand blown beneath the eyelid of the traveller as to anything else!
But here is the policy of using the word : though it means nothing, it
goes a long way. Professor Airy says: “ Now is it more likely that
* this large frame of things is turning one way, or that this small earth
“‘is turning the other way? Anybody must see at once from the mag-
“ nitude of things that it is most probable the earth is turning round.”
‘Working men, be not deceived! The term * magnitude” means just as
much as the term which we have already shown means nothing at all;
and the term * great” means no more than the other two put together :
but, by a most unwarrantable assumption, these three terms, which,
take them how we will, mean just nothing, are made to indicate a size
which is bigger than the eartl'x itself. The Astronomer Royal has an
unquestionable right to apply any adjectives he pleases to the heavenly
bodies so long as they mean nothing definite, because this is just the
extent of our knowledge of these bodies ; but when he calls these “ large”
and the earth *“small,” we say * Stop, Professor: this will never do!
Professor Airy s utterly al a loss for a proof that the heavenly bodies
are larger than the earth; but, by a little piece of verbal ingenuity,
. by which three nothings are made to mean something, working men, all
at once, have brought before their wondering minds—a specimen of the
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sort of “ grounds” which their own Astronomer Royal has prepared
for them, and which, we should imagine, * anybody must see at once”
are as specious and as untenable as they could possib% be.
But we have other “ grounds” given to us. The Professor says, in
33, * Inasmuch, therefore, as all the stars appear to revolve uni-
“formly round one axis, it follows that the stars keep their relative
* places or positions, that is to say, the Heavens turn as it were all of a
“ piece. Of course,” continues Professor Airy, ‘ there is no explanation
* of that, except one of these two—either that the Heavens are solid
*“ and go all of a piece, or that the Heavens may be assumed to be fixed
‘ or immoveable, and that we and the earth are turning instead of them.”
Now, when the Astronomer Royal says * of course,” working men be- -
lieve that it really must be * of course.” Not so is it, however! Here
we have presented to us a choice of two * assumptions” by way of an
¢ explanation” ,of something!—as though an assumption could ever be
an explanation! And of what? Why, of an assumption, positively!
Look well to this, Working men: be sure that we are not playing a
trick with you. It is evident that the Professor imagines that the
stars “ turn as it were all of a piece” because they appear fo revolve
uniformly : but Reason and Common Sense no more warrant this sup-
position than they would that of a regiment of soldiers turning * all of
a piece” should the men turn wniformly. But Professor Airy, as we
have seen, first makes the gratuitous assumption, and then, very con-
siderately, gives us a choice of {wo, namely, the original one’and a fresh
one, to explain ¢! The first assumption is this:—that *“ the Heavens
turn as it were all of a piece.” “ All of a piece!” T he idea of explaining
such a thing as this—a mere star-gazer's revery! Just as though the
stars were golden rivets in a huge revolving plate of steel; or, indeed,
as though the heavens themselves could be what Professor Airy. calls
them (in page 8), ““a shell in which the stars seem to be fixed.” Let
Professor Airy take the bare, undistorted fact, if he wish to explain
anything. The fact which stands before us is simply this:—* T'he stars
appear to revolve uniformly™ round one point, and, thus, to ‘“ keep their
relative places or positions.” What can the Astronomer Royal do for
us, however, by way of explaining a thing so plain as this? Nothing at
all: the fact is as clear to the ploughman as it is to the astronomer.
But Professor Airy was brouggt up in the belief that the earth turns
round:” he must, therefore, accommodate the facts to the theory, and,
peradventure, exclaim, with the would-be philosopher, “ So much the
worse for the facts!™ Accordingly, the Professor mystifies the fact in
question, then loses sight of it altogether, and attempts to explain
his own mysticism as though he were dealing with Gop’s Trurs.
And, just as it frequently happens when the further a man goes in the
wrong road the deeper he sinks into the mire, Professor Airy, in hic
attempts to explain his first assumption, only makes the matter worse
The two assumptions given by way of explanation are impossibilities and
absurdities: and yet we are to take unto ourselves either one or the
other '—* either that the Heavens ARE solid and GO ALL OF A PIECE
or that “we and the earth are turning I” And “ of course,” too! O, no,
Professor Airy: there is no “ of course” about this. Is it impossible,
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then, that the stars should revolve and maintain their relative positions
around the North Star, as it appearstheydo? Is regularity to be ignored,
whilst the most undeviating punctuality is admitted, in the motion of
the heavenly bodies? Certainly not. Now let us turn, for a moment,
- to page 11, in the volume before us. We read :—“I simply call atten-
tion to the fact, that the stars move all in a piece.” Here, then, in the
. guise-of a “ FACT,” we find one of the two assumptions which we have
Just had given to us; and, strange to tell, it is the very one of the two
which is rejected as being not at all  likely” when a choice comes to be
made! And the Professor continues :— either that they are connected
“ with. some one thing turning upon an axis, or that they stand still
"« while the earth turns round an axis of its own ; one or other of these -
“ things is certain.” Thus we find another mode of presenting the two
ezplanatory assumptions : one of the two is rendered ludicrously absurd,
in order that the other may be accepted as being trye'—either the
stars move just as the Professor indicates, that is, *“ in connection with
some one thing™ (of which he knows nothing), or they do not move at all!
All that can, with reason, be said, is, that the stars do move just as they
appear to move : and who has any right whatever to “ assume” anything
to the contrary 2 Prove that the earth moves—find one jot of evidence
of the truth of the supposition,—if i be possible; and then, and not till
then, begin to imagine that the stars be fixed although your senses tell
you that they revolve. But our Astronomer Royal promised to give us
¢ grounds for the belief” that the earth moves, and that the stars do
not : and so we have had assumption presented to us to place alongside of
Uikelihood and probability ! And now that these three things are put on
one side, let us see if our Astronomer Royal has any solid grounds at all to
give us. He says:—‘“ As regards the stars, the mere circumstance of
¢ their seeming to move all in a piece is a strong proof that they do not
““move sensibly, but that the earth moves.” Now, Professor Airy, it
would be a sheer piece of impertinence to throw out so much as a hint
that you knew no better than this: since it requires so small a measure
of intelligence to comprehend the fact that, if anything seem to move,
it moves ** sensibly,” without even a shadow of doubt—the only question
at all fit to be entertained being as to whether the thing moves really
and truly. But what you tell us amounts to this:—The fact that the
stars DO seem to move 18 a * strong proof™ that they DO'NT seem o move!
And, if anything more ridiculous than this is to be found, we should
like to see it. * But that the earth moves!” O, no, Professor Airy: at
least, not until some unforseen mental calamity happen unto us, which
Gob forbid !—not on the strength of such * reasoning” as this. Reason-
ing! Why, we should not know what to call it, if you had not advised
us, in the very next line, to *‘ apply the same reasoning to any ordinary
sublunary considerations.” Leaving the absurdity of the thing out of
the question, and putting it in a reasonable form,we ask you, Is the fact
that the stars seem to move as they do any evidence at all that they do
not move as they scem? Why, if we were to do as you propose—* apply
the same reasoning to any ordinary sublunary considerations,”—what a
muddle we should be in! The mere circumstance of a writer appearing
to state the whole truth would be a *strong proof” that he told a big



86 THEORETICAL ASTRONOMY.

falsehood ; and the mere circumstance of a lecturer appearing to make
egregious blunders would be a * strong proof” that he spoke nothing but
good sense. But, mark! Working men: when you hear of a ‘ strong
proof,” rest assured that it is no proof at all, but mere assumption still.
Did you ever hear of a school-boy working out a strong proof of his
arithmetical exercise? Never: unless the strength had left the boy's
wits. Professor Airy, having, then, no PROOF to give us, is determined to
make up this deficiency by giving us plenty of *“ grounds for the belief.”
In page 59, we read as follows :—* But when we have things of such an
“immoveable character as the system of the stars (like that of the banks
“ of a river or the solid erections which are there visible, as campared
¢ with our small sailing ships,) then the reason of man tells him at once
‘“that these things must be things of a fixed character ;"—Working
men : believe us, or believe us not, these are precisely the words which
your Astronomgr Royal addresses to you; and they are just these and
nothing more in sum or substance: When we have things of an immove-
able character, our reason tells us that they are things of a FIXED character!
‘Why, if you were to hear sach talk as this from one of your own class,
you would immediately exclaim, in your own peculiarly unmistakable
and characteristic language, ¢ The fellow is trying to hwmbug. us!’—
“and if these things,” continues Professor Airy, ‘ be things of a fixed
‘“ character, it is we who are turning and the earth which goes round.”
IF the stars BE fized, WE MOVE!! Positively, this takes away one’s
breath through sheer astonishment. Professor Airy cannot say that
the stars are fixed, and that we do move: but, IF they BE fixed, WE
MOVE! 1IF, then, the stars MOVE, WE ARE FIXED. Let the
Astronomer Royal assert the one thing, and it follows that he must
admit the other. The stars DO move, Professor Airy : and the Earth does
NOT! We have your own words to prove that you know it, too. Well,
indeed, may you ask working men, in your second lecture, if they be-
lieve that to be, which, in your first lecture, you show s not! In your
first lecture, then, you show that the stars DO move—that they revolve.
Here are the words. Working men: mark these words particularly;
let each sentence strike with its full force upon your minds. In page 5,
Professor Airy says:—*“ If we look out on any fine night, the first
« general fact that we observe is this—by watching that eastern horizon
“from time to time, through the whole extent from north to south, we
“ see stars are rising ; and by watching that western horizon from time
“ to time, through the whole extent from north to south, we see that
““stars are setting.” Again:—* The next general fact which you will
“ observe is this—that the stars do not rise perpendicularly: they rise
“ obliquely.” And again :—* If you look to the north, and give your
‘ attention to those stars which are fairly above the horizon, you find
“ the stars going round and deseribing a complete circle.” These words
are plain enough: but hear what Professor Airy says, in é)a.ge 7, as
though the fact could not be too firmly fixed upon the mind :— It is
‘“important that any person, who wishes to understand Astronomy,
‘“should look into the matter, and see with his own eyes that the stars
“really do partake of these motions; that the Polar Star does nearly
‘ stand still ; that the stars at various distances from the Polar Star,
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“do move round in the way I say, one in a circle of one size, and
““another in a circle of another size: that others do move round in
““circles still larger, so that at their lowest points they just touch the
““north horizon; that others move round in circles so large that the
“ lower part of these circles is lost whilst the higher part rises above
‘“the horizon. It is of importance that anybody, who wishes to under-
“gtand Astronomy thoroughly, should look out and see for himself that
“ these things do happen in the way I have attempted to describe; by
“the observations so made he will acquire a conviction of the truth far
¢ deeper and more lasting than from any thing that can be pointed out
‘“in a course of Lectures.” Working men! see what safe ground the
TRUTH is; see how firmly the Professor treads whilst he is on this
road ; and mark the striking contrast between the language which he
here makes use of, and that language which, in other places, seems to
make use of him. By looking out at the stars, and observing their
movements, you will * acquire a conviction of the TRUT'H far deeper and
more lasting than anything that can be pointed out in a course of Lectures :*
and yet, in pursuing the Lectures which the Professor gives you, you
find that he ‘* endeavours” to furnish you with ¢ grounds for the belief"
of a thing which is the very opposite of this very Truth. Again: in
page 15, Professor Airy says that, in consequence of experiments and
computations and corrections and observations, * it is proved that the
‘“ whole thing comes quite right—that the stars move exactly in circles,
“ not approximately, but (as far as the human eye and instruments can
¢ discover) exactly as if they turned uniformly round one imaginary
“axis. This" says the Professor—and don't forget if, Working men,—
This « is the grand fact, and which must be regarded as the foundation
“of astronomy.” IT IS “THE GRAND FAOT,” Professor Airy!
 And thus have we proved, from your words, that THE STARS MOVE,
and that you are not ignorant of the fact. And now, just to prove that
in Xour heart of hearts you know that the earth does NOT' move—
and although this conclusion follows as a matter of course after the
other one,—we give your ewn words as we find them in page 60. Here
they are :— Jupiter is a large planet that turns on his axis, and why
do not we turn?’ Mark, well, the words, Working men :—Why DO
NOT we turn? Here you see not only that your Astronomer Royal
knows that “ we” (meaning, of course, the earth and its inhabitants) do
not move, but that he would like to know * the reason Why I"—*Q, but,’
—you exclaim—* he don't mean to say this; he means to say—' Stay!
Friends ; how shall you know what the Professor means, except through
what he says? We admit, however, that this is a difficult matter; for
all through the book there runs a deep vein of contradiction which seems
almost interminable. Indeed, the greatest wonder in the world would
seem to be that the Astronomer Royal should know what he really
" infends to say ; and certainly it is no wonder that any ofher person than
he should be confounded with what he really does say. The Professor
says, in page 59, when speaking of the arguments we have brought
forward, * This is reasoning which ought to be received; and I cannot
*say why it was not received by those who were able to reason on the
¢ matter in more distant times.” Of course, no one would expect the
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Professor to say the “reason why;" but, surely, he must %now that
¢ those who were able to reason on the matter” would have been fools if they
HAD received such * reasoning” as he presents fo us. Besides, the very
fact of the Professor saying that his reasoning oujht to be received is
quite sufficient to show that there is no reason in i : for, reasoning MUST
be received, though it be not admitted ; it 18 received until it be overthrown.
How much more would it become a ¢ Professor™ to take the sure road,
and reason thoughtfully, carefully, and truly, come what may, so that
not only should his reasoning fell in the manner in which only true and
just reason can, but that he himself should know that his labour has not
been completely thrown away! It must now be sufficiently evident that
Professor Airy, in his endeavours to give us, in so many words, some
«grounds for the belief” that the earth moves, has signally failed;
and that, on the other hand, we have had the strongest assurance that
can possibly be afforded, as given to us by the Professor himself both
wittingly and unwittingly, that it is the HEAVENLY BODIES which
MOVE, and the EARTH which DOES NOT!

And now arises a question of some importance, and it is just this :—
If Professor Airy has given us no grounds for the belief of the earth's
mobility, where go we find them? Theanswer isready. We see them
in the fact that “ Professors” preach the doctrine: this is quite enough
for human nature, until some sharp collision takes place and rouses in-
dividuals from their lethargic state to one of inquiry and action. It kas
been thought to be quite sufficient that the matter be left in the hands
of those w%xo profess to ““see” to it, and to “ believe” implicitly all they
tell us concerning it, even though these professors themselves admit it
to be “hard” even for them to *‘receive” the conclusions which follow
their own train of “ reasoning,”—Heaven save the mark! But this is _
the century of cheap literature and of dear inquiry. Thinkers are
stirring, and balloons are in the wind ; steam puffs all over the earth,
and electricity flashes from beyond the seas, at the bidding of man.
Newton and Galileo and Copernicus are dead; and their superstitions
are beginning to die out too. One by one they go: a sly stab from a
snpposed friend, a heavy kick from an avowed enemy, and a noisy dis-
putation on the part of enthusiastic malcontents or would-be adminis-
trators, well-nigh put out the vitality of those even now dragging on a
useless existence. There is not a working man to be found who ever
was or who ever will be convinced that the earth is a globe or that it
moves, in consequence of any arguments in Professor Airy’s Lectures.
If so much as the weight of a feather be added to the force of anyone's
belief in these dogmas through the existence of the book in question, it
can only be because the Astronomer Royal wrote the book, and because
the believer has meglected fo read it. Read the book, then, Believer!
and mark that there are more  grounds for the belief” given to you on
its cover than in its pages; and learn, too, the fact that not even a
Professor can teach you anything worth knowing unless it be firmly
based upon the ‘“ grounds” of reason and of common sense.

And now, what says Professor Airy concerning the doctrine of the
earth’s rotundity? In the table of Conients of the volume before us,
we read that a *“ Proof of the Roundnese of the Earth” is to be found in
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page 47. To prove the earth to be a globe is the drift of the Lectures
from first to last; and it forms the difficulty which, above all others,
astronomers would fain get out of. Professor Airy says ¢ Refraction is
** @ thing which baulks us perpetually, and which- it is very desirable to
« get rid of as much as possible;” but * Refraction” is as nothing by
the side of ‘ Rotundity.” This is the incubus which * baulks” modern
astronomers much more than does anything else. But here is promise
of Proof held out to us! Here is the very page which contains the
precious document! Let it be printed in golden symbols, and let not
a word be lost! The Astronomer Royal says:—* I dare say that there
‘ are ‘many persons here who have come by sea from London to Ipswich,
*“ and have observed Walton Tower rising out of the edge of the waters.
¢ Many-persons too who have gone across the Irish Channel, have seen
¢ the mountains on one side disappear, as if they dipped into the sea,
*‘and they have also seen the mountains arise out of the sea on the other
* side, perfect in shape, coming out by degrees just as if seen rising over
*“the brow of a hill. The inference is, that the-water is curved to pro-
* duce these phenomena. These are to be seen in the course of ordinary
‘ expeditions ; but those who voyage further, those who have gone to
* the Cape of Good Hope, know that, as they .go on, every night they
“ lose sight of our stars by degrees, and other stars come up on the other
“side. In a southern latitude they lose the northern stars, and they
*“get more of the southern stars. All this leads us to the conclusion
** that the earth is something curved. Again, people have sailed round
“the earth. This was done for the first time by Magellan and his
““ successors in command, and for the second time by Sir Francis Drake.
* From the time of Sir Francis Drake this has been done every year;
* ships are indeed almost daily prosecuting such voyages. It is a com-
“mon thing for ships to sail in an easterly direction to Australia, and
*“ to return by continuing their eastward course, and not by coming back
‘ the same way they set out. The earth, therefore, roughly speaking,
*“ig something round, and there are limits to its extent.” Thus have
we brought out into the light of day this—gem, shall we call it? TIf
it be not a gem, it should be, direct from the Astronomer Royal's own
casket! Here it is,” however: we cannot alter it, or change it for
another,—we would not if we could: We can but show it forth in all
its purity and lustre—the astronomical Koh-i-noor. If it be the gem
it purports to be, we shall merit the approbation of the jeweller ; if,
however, we should prove it to be mere %a.ste—prove that it was got-up
in the workshop, and not formed in Nature’s own laboratory,—we
shall then deserve the thanks of those whom we shall have undeceived:
but, in the nature of things, we—wish we may get them. The truth is,
as a rule, pcople do not care to be undeceived: and, after all, it is but
one of the many curious phases of human nature.

Let us proceed, then, to put this gem into its most favourable light.
First of all, we read, that many persons have journeyed ‘ by sea from
London to Ipswich,” and have seen * Walton Tower rising out of the
edge of the waters!” Of course, these are nothing more nor less than
impossibilities and absurdities : but, then, is not astronomy full of such
things? Again: we read of persons having seen “ the mountains arise
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out of the sea!” but, then, no such thing isto be understood : and is not
this the peculiar mode in which astronomers habitually clothe their ex-
pressions ? and, if it trouble not astronomers, why should it be allowed
to chafe other people? We must understand (and consider it to be a
fortunate thing that we are able so to jump at the conclusion), simply,
that the mountains appeared as though they did rise. 'What, then, is the
cause of the phenomenon of Walton Tower and of the said mountains
appearing to rise from the water's edge? Professor Airy says, « the
water is curved to produce these phenomena.” Now, water, though it
may be curved to produce these phonomena—that is, curved, theoretically,
by Professor Airy,—is not curved naturally. O,no. It isa mere temp-
orary affair: as though the Astronomer were to say that it is curved fo
get over a difficulty,’ or, ° curved to fit the Newtonian theory,” that is all.

n fact, that Professor Airy can mean no more than this is evident from
his words, in page 26, which are these:—‘ As the quicksilver is per-
fectly fluid, its surface is exactly horizontal.” Professor Airy cannot
(or must not) forget what he has said about the guicksilver, when he is
speaking about the water. Waler is * perfectly fluid,” everyone knows :
therefore, tfs surface, like that of the quicksilver, is *“ exactly horizontal.”
So that we must not imagine that we have weighty words to deal with,
but words which, like snow-flakes, fall lightly and soon melt away.
But, the cause of the phenomenon: what is it? We will re-state the
fact, and then give the cause of it. First, then, the lofty object, what-
cver it may be, in the distance, appears to the observer with its base or
lower portion cut off by the horizontal line formed by the intermediate
land or water, or both, as the case may be. As we approach the object,
we see more and more of it—more of the base—until the whole is visible.
Thus the object appears to rise out of the “ edge of the waters,”—the
edge being, in fact, the horizontal line fronting the object, and extend-
ing right and left of it. As we leave the object behind us, the effect is
simply reversed. And now for the cause of the appearance described.
Level or horizontal surfaces, whether of land or water, appear to rise, in
the distance, to the height of the observer's eye. This is an incontro-
vertible fact, with the cause of which we have nothing to do (at least,
for the present). The observer, situated but a few feet above any sur-
face in question, is at an insignificant distance from the ground line, if
this distance be compared with that at which we imagine the distant
object to be situated : so that the line of his vision very soon becomes in
unison with the ground line, and, therefore, is carried along with it to
the horizon—the limit of the general range of vision. Now then, if
there be some lofty object behind or beyond the horizon—some object
which, being much larger than surrounding objects, does not appear to
be diminished as they do in consequence of their distance,—its base will
be hidden from view not because the intermediate land or water is really
between the eye of the spectator and the object in a straight line, but
because the line of sight—merged, as it may be said to be, in the ground
line—is carried onwards to the elevated object necessarily AT THE sAME
ANGLE as that of the apparent rise of the ground line itself: and thus is
CUT OFF from view a section of the base of the object proportionate to its veal
distance beyond that spot which is on the horizontal line af the general limi
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of vision. And, as a proof of this being the true cause of so much of
the object being cut off from view, and that it is not in consequence of
any curvature at all, the fact may be urged, that, if, by means of a
telescope, the horizon be magnified and apparently brought closer to
the eye of the observer, the object will then appear to have risen in the
field of view, in consequence of a greater portion of its base being visible.
And now it follows that, just as we approach the object, the same effect is
produced : so that the inference formed by Professor Airy, that *the
water is curved to produce these phenomena,” is refuted beyond even a
shadow of a doubt. In a word: the whole thing is fully explained by
the principles of PERSPECTIVE, concerning which the astronomers
appear to be utterly ignorant. , o
Again: we read of the fact that voyagers lose sight of the northern
stars as they journey southwards, and that they see more of the stars
belonging to the southern parts as they travel towards these stars. Is
there anything extraordinary in this? The very same principles of .
Perspective most ,completely and satisfactorily and undeniably account
for all this, without the necessity of inventing the utterly inexplicable and
romantic THEORY of the earth’s rotundity. But our Astronomer Royal
believes this theory (or, at least, his words make it appear so), and we |,

find that the fact is brought in as a * proof” of the theory—a “ proof,” =

indeed, if we take the * Oontents” for it! What are the words in the

gem before us? ¢ All this leads to the conclusion that the earth is some-

thing curved.” Something curved! What is your unbiassed opinion of
this language, Working men? You are led to expect a proof that the
earth is a globe, and what you get is not worth so much as the nams "
of a proof (and so it does not receive it) that the earth is even something
curved! We tell you, and you will admit the fact if you reflect for one
moment, that it is Professor Airy’s name which carries the weight, and
not his “ conclusions” given to you where proofs are wanted. Something
curved! We can’t forget it. If it be not a miserable burlesque, it is
closely allied to this sort of thing. One point there is, in this part of
the gem, which we particularly wish to be borne in mind, and the reason
will by and by be clear. It is this:—As travellers journey towards the
« Cape of Good Hope"—that is, as they go southwards,—* every night
they lose sight of our stars by degrees.” This is a fact of great value:
and be wise enough to retain it, Working men, although you reject the
Astronomer’s conclusions.

Once more—for the gem is a three-sided one :—** Peopls have sailed
round the earth.” And—People have walked round London. 'What of
it? Why, it only asserts a mere fact. It proves, most assuredly, that
1t is possible to walk round London : but this does not so much as prove
that London ¢ ROUND. And yet, the mere circumstance of “sailing
round the earth” is to"be taken as a proof not only that the earth is
round, though it may be “‘ as flat as a halfpenny,” but that it is round, in
the sense of being spherical, like a ball or an orange! And why! O,
foith, because the ships do not come back * the same way they set out.”
Just as though, if you walked round London, it would be at all likely
that you would come back the same way that you set out! Well, but we
rcad, that ships * sail in an easterly direction,” and, “ continuing their
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eastward course,” get back again. And what does this prove? Why,
only that they have sailed “round™ in a circle having the north point
in us centre: just as it would be possible to walk in the same way round
London, if, for example, the Cross of St. Paul's Cathedral represent the
North or Polar Star, and the compass always point towards it.. This
being the case, longitudinal meridians simply radiate on every hand
about this central spot like the spokes of a wheel towards its circum-
ference: the north end of each spoke being always in the centre of the
wheel, and the south point of each being at the opposite end—every
point in the compass being always merely relative to the central one, a circle
round which would necessarily be due east and west throughout the whole of

- . 4t course. 'We could then take an easterly or a westerly journey round

our ‘ guiding star,” and get back again, too (just as Professor Airy says
the ships do), without ‘‘ coming back the same way:"—and thés is ALL

" that has ever been done in this way by navigators! Again: according to

the distance at which we are from St. Paul's when we start out on our
supposed journey, so would be our lafitude. A walk round St. Paul’s
Churchyard would represent a journey round the ‘ North Pole” (as it
is called) in a very high latitude, with the North Star in close approx-
imation to the Zenith of the observer—the point immediately over his
head. In fact, this position would represent, completely, the position
in which arctic travellers find themselves when, in consequence of being
near the centre of the Sun’s daily course, they are enabled to see this luminary
throughout the whole of his horizontal journey! Again: awalk round the
outskirts of London would be a journey at a distance from our supposi-
titious North Star quite sufficient for this star to appear depressed by
a considerable angle : thus representing a journey round the earth in a
lower latitude. And again, a long walk round the environs would repre-
sent a voyage round the earth (in a “ great circle,” if you please), with the
North Star in the horizon, or, in a latitude as low as the amount of the
Star’s altitude. And now, a walk from St. Paul’s fo any point in the en-
virons would represent & journey on the earth from north to south ; and
at every step we took we should be losing sight of our *“ North Star—the
Cross at the top of St. Paul's—by degrees, unidl, at last, it would appear in
our horizon on a level with the eye, and then be lost to our vision altogether :
precisely in the same way as voyagers to the Cape of Good Hope lose
sight of stars which would be over their heads if they were to sail in the
opposite direction.

ell then: why not call London with its environs a globe at once,
since everything is possible with respect to it which has been predicated
concerning the earth ; and since each of these things has been thought
to be sufficient to make a globe of i¢? But, stay: we have only been led
to believe this! Professor Airy did not promise t,%oprove that the earth
is aglobe. O, no: ke only promised to prove the Foundness of the earth,
and has not even done this! What are the Professor’s final words in
the gem which we have been examining? Why, simply these :—** The
“ earth, therefore, roughly speaking, is something ROUND, and there are
“ limits to its extent.” hat do you think of this, Working men?
Something round ! s not a halfpenny, or the crown of a hat, something
round { and you know, well enough, that crowns and halfpence too are,
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certainly, limited. But, the earth is something round! Well, and so is
London * something round !"—“ something” round which it is possible
to travel : nothing more. Professor Airy proves no more than this, in
his very rich, very “rough” gem, concerning the earth which you have so
proudly maintained to be as round as a cricket ball! Thus has it been
shown that the astronomical gem given to us by our Astronomer Royal is
a thing of no value whatever. And we challenge Professor Airy—very
respectfully and deferentially, of course,—in the name of *Common
Sense,” and on behalf of the Working Men of England, to show, by any
means at his command, either that t%xe earth is a globe or that it bears
even the smallest resemblance to anythiniof the sort.

Professor Airy, after having given to the Working men of Ipswich a
thing which is supposed to be a proof of the earth’s rotundity, or, rather,
of its sphericity, proceeds to show, by perhaps the most unbefitting mode
ever devised by scientific skill, that the earth is round or spherical!
But what signifies the mode when the thing to be done defies all modes!
If we turn again to the Table of Confens of the volume before us, we
shall get at the pith of the next branch of the subject—the programme
of Professor Airy's next piece. ~We read as follows:— By the use
*“ of the Zenith Sector the direction of Gravity at any Station is found, and
““ by comparing the directions at two Stations, whose distance is known, the
“ semi-diameter of the Earth can be deduced.” This is, unquestionably,
& most promising affair! By the use of a nice little instrument, we are
to have the earth brought before our minds in its exact dimensions: so
that not only shall we be enabled to imagine it to be a globe, but also
to talk about the size of it. Alas! many a good ship has been sunk by
a small leak. We have a stately vessel before us; astronomers reckon
her A1; her Commander is bold, resolute, and skilful :—but she has a
leak in her hold! And, if she don’t go DOWN, never a ship went down.
‘Working men: if you go with us, we will show you the leak, and you shall
be satistied ; if you go with the ship, may good luck fall on you, for you
will be sure to stand in need of it. We will point out the leak at once.
Here it is, in page 49:—“The place of the star, however, which I
observe, is unaltered.” It will be said that there seems to be nothing
remarkable in such words as these. True: this is why we point them
out. It is the unforfunate situation in which these words are placed
which renders them fatal to Professor Airy’s argument. There is no
more to be feared in these words when standing alone, than there is in
a hole in a ship's bottom when the vessel is high and dry : but surround
these words with others with which they should be harmonious but with
which they are not, and your mere hole becomes a dangerous leak which
you cannot overlook. Working men: keep your eye upon these words
when they come across your path in the course of the argument. We -
see that an instrument called a Zenith Sector is brought into the service
of Professor Airy, to answer a certain purpose. This instrument is a
very simple one, and it shall be described in the Professor’s own words.
Referring to an engraving, Professor Airy says, “the Zenith Sector,
“ Figure 19,” is ““a telescope swinging ugon pivots A B, and having
«attached to it an arc CD E graduated into degrees and minutes.
« There is a plumb line B E connected with the upper end of the teles-
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“ cope, or with one of the pivots; it is a very fine silver wire, supporting
“a weight F, which weight is hanging in water to keep it steady.” Tt
will be seen at once that the instrument is, mainly, a telescope and a
lumb-line hanging side by side in such a manner that, by looking
upwards through the telescope, any star in the Zenith (or immediately
over head) will be seen. Tt must be distinctly observed, however, that
the ““arc” which is spoken of, and which is marked off into degrees, is
- fixed to the telescope very near to the eye-glass at the lower end. Move,
now, this telescope, in order to observe a star not in the Zenith, and the
- plumb-line then hangs.not in.the centre of the arc as it did before, but so
many degrees from it as the star is from the Zenith. Aund why? O,
clearly, because the telescope and the arc attached to it have been moved away
Jrom the plumb-line. And mark what the Professor himself says of the
plumb-line :—* It gives us the directionof gravity there, or the direction
of the perpendicular to the horizon.” And then, what he says of the
telescope : —** Assuming that we are observing & star G very nearly
“ overhead —it is plain if the telescope be directed to the star, then by
¢ obsgerving the ﬁoint of this divided arc CD E which is crossed by the
“ plumb-line, I have got a measure in degrees, minutes, and seconds, of
“ how far the star is from the vertical.” The whole thing is as clear as
daylight, that, by this instrument, we can ascertain just this:—‘* How
far” a “stur 18 from the vertical,”—the relative position of a star being
in accordance with the observer's place on the earth’s surface,—the
plumb-line being the STANDARD of comparison.

“ Now then,” says Professor Airy, ‘* the way in which this instrument
“is used, in order to ascertain the form of the earth, is as follows.”
‘We must here observe, the Professor has given us a sketch of a section
of the earth's surface—curved as he imagines it to be—as * Figure 18,
showing a Zenith Sector at one end, B, which indicates Balta, one of the
Shetland Islands, and another Zenith Sector at the opposite end, A, or
at Shanklin, in the Isle of Wight,—the two places being apart from
each other, in a direct north and south line, a distance (as the Professor
‘“supposes”) of *“ 830 miles.” In the diagram, the telescopes of the two
instruments (marked CD and ¢d) are parallel one to the other, and
the two plumb-lines are drawn one leaning to the right and the other to the
left I—one crossing the ““ arc™ at a place near to its centre, and the other
at a place some 12 degrees distant from it! ‘ We take our Zenith
¢« Sector” continues Professor Airy, ¢to Shanklin Down and to the
¢ Shetland Islands. Now consider for a moment. What doI mean by
“the earth and water being curved? The direction of gravity is per-
“ pendicular to the surface of water; and therefore if the water be
¢ curved, it is connected essentially with the circumstance that the di-
¢ rection of gravity is varied, or that the direction in which the plumb-
“line hangs is not the same at different places. Therefore if the earth,
¢ Figure 18, be curved, as we suppose, and as previous rough consider-
“ ations have given us reason to think, the plumb-line at A would hang
“in the direction CGF, and that at B in the direction cgf. The place
¢ of the star, however, which I observe, is unaltered. The telescope is
““ to be pointed in the same direction, whether we use it at Shanklin or
‘“at Balta: or the line CD is parallel tocd. Suppose therefore, I have
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“ gone through the observations in the way I have described, by observing
“ what part of the limb of the Zenith Sector is crossed by the plumb-
“line; I get different parts of the limb in the observations at these two
“points. When I am observing the star at Balta, the plumb-line
“““crosses at g; when I am observing it at Shanklin Down, the plumb-
“line crosses at G. Thus we obtain the difference of the direction of
‘ gravity at the two places.” Working men: the argument has been
fully brought before you! Did you observe the leak—big enough to
cause the largest ship to founder'!— The place of the star, however,
which I observe, is unaltered.”? Yes, Professor Airy, so i is! Go to
the Cape of Good Hope, on that journey in which, as you have told wus,
voyagers, ‘‘ as they go on, every night lose sight of our stars by degrees :"
and, though the *“ Polar Star” shall appear to sink from its elevated
position clear down to the horizon, stll you would be able to say— the
place of the star, however, which I observe, is unaltered.” Again: turn
your back to St. Paul’s, and walk from the spot until, by degrees, the
Cross appear to be low instead of higk, you could then say—: the place of
the Oross, however, which I observe, is unallered!’ O, yes, Professor
Airy: but be good enough to observe just this:—Working men are not
quite so ignorant as not to know the d)iﬁ'erence between relative position
and absolute position ! Absolute position is out of the question altogether :
and you wisely kept it out until some foreign expedient became absolutely
necessary to save a break-down. Although the absoluts  place of the
star,” with which you had nothing whatever to do, ‘s unaltered,” the
relative * place of the star,” which is the point in question, IS NOT
‘“ unaltered!” And as your argument depended entirely upon this
one thing, which we have proved to be utterly false, it falls to the
ground—and your ship is sunk! But, why did you stand in need of
something o keep the star fixed? O, because * The telescope 18 TO BE
pointed in the same direction whether we use it at Shanklin or ai Balta!"
For “ eight hundred and thirty miles,” then, we are to travel, directly
southwards, and yet point the telescope in the same direction at both of
the places of observation, to view a given star! IMPOSSIBLE!!
‘Why, the very nature and object of your Zenith Sector, by your own
words given at a time when you did not happen to be trying to prove
anything, is, to find *“ how far the star is from the vertical !” But now,
it seems as though you intend that we shall be made to believe that the
object of the instrument is to enable us to find out how far the vertical is
Jrom the star! Then, it was the telescope which was to move in ifs relative
position to the plumb-line ; now, it is the plumb-line which is to move in
its relative position to the telescope! This is very convenient, certainly.
First, you had such a beautiful instrument for getting “a measure 1
degrees, minutes, and seconds, of how far the star 18 from the vertical,” and
at last, when the thing is brought into use, its real purpose is forgotten,
and it is used as a lever to overthrow the very foundation upon which
it stands: but, like many a thing put to a use for which it was never
intended, it has turned out to be a miserable failure.

And now let us look at the object which Professor Airy had in view
when he started on his disastrous voyage. It is very clear. If we look
at the sketch of the earth’s surface (Figure 18) which has been given to

/7
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us, in that curved form in which the Professor * supposes” and * thinks"
the earth really s, and also at the two plumb-lines which this astron-
omer says hax:i Jjust as they “ would hang™  IF the earth BE a globe,”
we shall see that, if the two plumb-lines were continued downwards,
they would meef at a point which would be the centre of the earth, and,
then, (to use the Professor’s words) ** the whole thing comes quite right.”
Professor Airy did the wrong thing when he marked out his course on
the chart before he started the voyage. We see the exact course of the
astronomical ship as i would have been if the ship had not sunk. Alas!
the name of the ship was “ Error.” Professor Airy will never realize
his object. He cannot prove that the plumb-line varies its position, or
that the telescope maintains it, in two observations with the Zenith
Sector at different places on the same meridian. It is émpossible for him
to make even Working men believe that, when they travel southwards,
the North Star will “sink,” and that when the Astronomer travels in
the same direction with his magic Sector the star will not. It is useless
for him to think that he can teach Astronomy with success by employing
slipslop language, and fast and loose arguments. And, in the face of
every fact in science, it is absurd to attempt to prove the earth to be a
globe, rotating on its axis, and revolving about the sun.

Professor Airy says, “ If the water” (or the face of the earth) “ be
“ curved, it is connected essentially with the circumstance that the direction
“of gravity is varied, or that the direction in which the plumb-line
‘hangs is not the same at different places.” Well then, what says
““Common Sense?” Just this much:—As there is no such thing as the
¢ circumstance” spoken of, there can be nothing—** curvature” or what not
—*“ esgentially,” or in any other mamner, connected with it ; and, as there
i8 NO curvature of the surfuce of the earth, the earth remwins, in spite of
modern « philosophers,” the level extended PLANE which our forefuthers
held it to be.

‘Working Men! we have brought under your notice the groundwork
of Professor Airy’s Lectures to You: what think you of it? Professor
Airy! we have taken leave to point out a few inconsistencies, mistakes,
contradictions, sophistications, and delusions, as exhibited in these your
Lectures ; we have put them forth in language which a child may easily
understand ; we give them to the world in good faith, and with an
earnestness of purpose which no amount of blatant ridicule shall alter ;
we take it to be true that if your words were worth the expenditure of
¢ considerable labour” in the making, they are worth a little in the
mending; and we put it to your sense of honour, as the Astronomer
Royal in the service of the people of England, and, as a scientific man,
in the very zenith of your fame, whether you will stand this blow, and,
in sheer weakness, suffer us to strike the other cheek, or whether you
will attend to the call of a host of anxious minds aud accept the challenge
which we have given you, grove us to be fools and dull of comprehension
if it be in your power, confirm your statements if you be able, maintain
your dignity, and wipe off the unbecoming stain which is now seen upon
the face of your Lectures, and thus save your name from becoming a
bye-word amongst the millions who will follow on in the bright steps of
astronomical science under the guiding star of TRUTH.
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CHAPTER VIL

PermAPs no other science besides Theoretical Astronomy can, with
truth, be called a science of anticipation. Its professors anticipate the
beginning and the ending; and, throughout the whole of its course, from
first to last, it lives and grows on anticipations. Unlike its elder sister,
Practical Astronomy, whose meat and drink is observation and whose
destiny is to the end of time, Theoretical Astronomy, worn and wan with
its struggle for existence, is scarcely pleasing to look upon. Professor
Airy, in his Ipswich Lectures, even so soon as in the third paragraph in
relation to the subject in hand, speaks of “the globe.” This “ globe” is,
however, not a ferresirial but a celestial one; and the Professor is telling
us whereabouts on this manufactured globe to look for a particular star.
Here, then, whilst the subject is even in its swaddling clothes, we find,

resented to the mind and the hand of the learner, ideas and terms and
nstruments which are confessedly brought into use without foundation,
and which become established in the mind as being veritable represent-
ations of things in nature long before a thought is given as to their truth
or fallacy. The consequence is, familiarity puts suspicion out of the

uestion ; and, it becomes next to an impossibility to convince people of
the mistake into which they have been led, even if one gives his heart
and soul to the business. 'What matters it, then, to the ordinary
reader, when he comes to such words as these, which we find in page
782— Now our use of the celestial globe or sphere is founded on the
* agsumption, that it is & representation of the Heavens, on the suppo-
‘ sition that the eye of the observer is at the centre of the sphere.” It
would signify but little if * assumptions” and * suglpositions" overlaid
the case by the dozen, if the thing be valued through mere familiarity.
But, when we are able to see the small end of the wedge in the shaky
hand of Theorctical Astronomy, is it not enough to make us think
that we can discern something ominous? If we turn to page 72 of the
volume before us, we shall find that the small end of an enormous lever
is inserted into the case of the Zenith Sector with its moveable telescope
and its common plumb-line. We read as follows :—*‘ Inasmuch, there-
“fore, as the telescope, from being directed to the same star, which is
“ excessively distant, takes the same direction in different places; and
“inasmuch as the plumb-line takes different directions i different
 places; by means of these we get the variable positions of the plumb-
*line referred to the invariable position of the telescope.” Here we
find a fresh element of the greatest biearing on the subject introduced to
the reader’s notice in such a manner that, if he be not very careful, it will
escape his notice altogether, and, at last, through being common-place,
will sink into a contemptible, insignificant thing. As though it miykt,
however, strike someone as being rather strange that a telescope should
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be in the sams position when pointed at one star from two places on the
same meridian, the star is now just said (as though in ing) to be
* excessively distant; " and we are left to imagine (if we pm), or not,
whether this excessive distance may or may not be the cause of this very
singular affair! Why, the fact is, by and by, this star, which is here
Jjust said to be * excessively distant,” will be spoken of as being millions
of millions of miles away from us, at the very least; and we shall hear it
spoken of as being the cause without any question at all about it “ why™
the strange thing in question is to be considered to be a reality. In-
deed, we shall hear, by and by (when we shall have become quite used
to the thin end of the wedge), that the stars we look at so easily are
infinitely distant : so distant that though the earth carry us along with it
n i3 orbit in six months a distance of a hundred and ninety millions of
miles through space, THIS distance is as @ mere speck compared to the dis-
tance of the nearest star, and does not aller its position in relation to us!!
All this comes by and by. ¢ Excessively distant!” As though this
gave us the smallest piece of information! Why, Mr. Glaisher could
with more correctness of have been said to be *excessively” dis-
tant when he went out of his way and risked his life perhaps six miles
above the earth in Mr. Coxwell's balloon. But this is not all. What
does Professor Airy mean by the sentence we have taken from page 72,
if it be considered as to its main point? Just this :—Inasmuch as the
telescope takes the SAME direction at different places, and the plumb-line takes
DIFFERENT directions at different places, *‘ we get” the VARIABLE directions
of the plumb-line, and the INVARIABLE direction of the telescope! Now;
this is almost too much to tell us at one time! But, being the most indis-
g:r;sible thing—for the sake of Theoretical Astronomy—in the whole

k, we must not blame Professor Airy for trying to make it appear
to be true, at all events ; and, for the very same reason, he cannot, surely,
blame us for looking at it closely and making it comprehensible. Well,
then, to render it perfectly clear, it may be put in this form :—Inasmuch
as Ais B,and B1s A, “we get” A for B, and B for A. But, unfor-
tunately for the Professor’s argument, the placing of it in this light
exposes its real nature and enables us to see through it: for, inasmuch
as A is not B, and B is not A, Professor Airy does not ““ get” A for B,
nor B for A. Professor Airy's words, if remodelled to harmonize with
the facts, would stand thus:—* Inasmuch, therefore, as the telescope,”
through being * directed to the same star” from different parts of the
earth’s surface on the same meridian, has necessarily GIVEN TO IT
different directions in these places; ‘ and, inasmuch as the plumb-line”
* TAKES" the same direction ** in different places;” ‘ we get”—that is, if
Professor Airy will have the thing made stronger by adding mere words
unto it—* we get” the INVARIABLE position of the plumb-line, to
which we may, if we think fit, “ refer” the VARIABLE positions of the
telescope. ¢ Well, but,” it may be said, ‘ this is making black, whife!”
Of course it is: and it makes white appear black, too—uvery black, in-
deed. But we must not mince the truth to save a little labour on the
part of even our best friends: and why should not astronomers rumi-
nate just as they have set the world ruminating! But, the star has
been said to be ‘ ewcessively distant!” Well, for the present, at all
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events, we shall decline anticipation on this point, and reject the thin end
of the wedge!

Professor Airy, then, imagines, we may conclude, that he “gets,” by
the means he has made use of, @ globe! Well, does it satisfyhim? O,
no: how is it possible that it should? The Professor tells us of the
various expeditions which have been conducted at the expense of different
Governments to ascertain the figure of the earth: he speaks of two ex-
peditions, under the auspices of the French Government, one to Lapland,
and the other to Peru; and he says, ““ No two expeditions ever rendered
themselves more justly celebrated than these.” And he tells us how
that, in these expeditions, the Zenith Sector was used—the Zenith Sector
with its moveable telescope and its common plumb-line. He tells us,
“in La.%la.nd they had to go 69} miles, or something like that, in order
“ that the directions of the verticals should change one degree,” and,
“in Peru,” “only 69 miles.” And he tells us how that, in consequence
of all this, the earth was first sup ed to be oval and then to be neither
oval nor spherical but “spheroidal,”— neither egg-shaped nor ball-
shaped but turnip-shaped. He tells us how that Sir Isaac Newton
« predicted that the earth would be ascertained” to be * turnip-shaped ;" .
that * the rule which theory gave was, that the earth would be” turnip-
shaped ; and that, at last, “ the supgosition that the earth is” turnip-
shaped was positively adopted. And he tells us that it is found that a
line cut through this turnip-shaped earth in one direction is 39,800
Jeet less than one cut through it in an opposite direction! But we are
told by the greater number of astronomers that 26 miles—nearly four
times the amount given by the Professor—is the difference between
these two lines, or, between the longer and the shorter axis of the earth!
‘What is the consequence? Why, the major question is lost sight of in
considering a minor one: like a traveller debating as to which side of
the road he shall walk, and losing sight of the fact that he is on the
wrong road altogether. The astronomers forget that they have not yet
proved the earth to be anything like unto a globe, but they take up the
attention of the world at large by their discussions as to whether the
earth be spherical or spheroidal! Sir John Herschel says, in section
163, in his T'realise on Astronomy, when speaking of a spheroidal body,
“If a model of such proportions were turned in wood, and laid before
“ us on a table, the nicest eye or hand would not detect the flattening.”
Well then, Professor Airy continues the subject of the measurement of
the earth, not to learn if 1t be round or wof round, but, as to whether it
be spherical or spheroidal ; and, in bidding ‘ Farewell® to the business of
the Zenith Sector, the Professor makes a grand demonstration: and
we find the subjunctive mood displaced by the indicative one. It is no
longer “ If the earth be curved,” but, in all boldness, in page 53, these
words appear :—* In England, the arc from the Isle of Wight to the
¢ Shetland Islands,” * has been measured. In India, an arc extending
“ from Cape Comorin to the neighbourhood of the Himalaya mountains
has been measured under the direction of the East India Company. In
¢ Russia, the measurement of an arc is going on at the present time,
¢ extending from the mouth of the Danube to the North Cape.” But,
to call that an “ arc” which is nothing more than a straight line, is just
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—doing what? Making a mistake, if it be nothing else. If the spoke
of a wheel be an arc, then is the line from Shanklin to Balta an *arc:”
but what, then, should we call the wheel's tyre? Ifa walk from St.
Paul’s direct to a place in the environs of London be in the direction of
an aro of a circle, then shall a survey of the earth’s surface in a direet
north and south line wherever we please be in the direction of an *‘ arc:"
but we should have to find a name for a walk round St. Paul’s at any
distance from it! But the thing isa mistake: this being, perhaps, the
most gentle and fitting term to give it, since  the least that is said is
the soonest mended." The meridians on the earth’s surface are nothing
more than imaginary radis extending from a point where the North Star
is immediately over-head, or, * in the Zenith,” fo the very ends of the
earth in every direction: each radius or meridian diverging from the
centre, the North, to a point, in the circumference, which will be the
South : and, therefore, every meridian is a straight line and not an are.
But, if we travel round the north point in a direct circle, we shall then
be continually going to the East if we journey with the north point on
the left hand ; and we should be continually going towards the West if
we travel with the north point on our »ight hand. ¢ Well, but,’ it may
be said, ‘ we can travel (perhaps) to the North point, and we may arrive
‘ at a number of places which may be said to be in the South, but to get
‘ to a place that may be truly said to be East or West would be impossible.’
True: just as we speak of yesterday, T0-DAY, and to-morrow. * To-day”
18: but “ yesterday” is past; and, though we are continually travelling
towards *“ the morrow,” we can never say ‘ Hereitis!" FEast and West,
then, are relative terms, like yesterday and to-morrow. Now then: to
travel over the earth's surface westerly, or, towards the West, would be
to travel in an ‘‘ arc,” as a matter of course; and it would be to travel
round as do the hands of & watch over its face; and, just as we should
nmever expect one of the hands of a watch to be over any two of the sets
of figures at the same moment, 8o no reasonable man (we should think)
would ever expect any given star, as it travels in its westerly course,
to appear over any two points on the earth’s surface—or to cross two
meridians, or, two lines running directly north and south—at the same
moment of time! If we turn to the volume before us, Professor Airy’s
Ipswich Lectures, in page 54 we shall find something which will be said,
at once, to be remarkable, say the very least of it. The Astronomer
Royal says, ““ Suppose we place a transit instrument at Greenwich, and
“ observe the time when & star passes the meridian. Suppose we place
““a transit instrument on the t of Ireland, and observe the time
‘‘when the same star passes the meridian there. It will be found that
* they do not pass at the same time. Why?” Now, Working men:
—jyou to whom the Lectures were delivered :—Would you imagine that
the question “ Why 2” would ever have been asked? Hear, then, the
answer which follows immediately :—‘* Because the earth is curved.”
* Begause the earth is curved!"” Surely this answer must surprise you
more than did the question. It would have been just as pertinent if the
Professor had said, ¢ Because the earth is flat!" Flatness or curvature
has nothing whatever to do with the matter: it is only a question of
time! 1If the face of a watch were curved, and the hands bent, it would
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make no difference in the fimes that must necessarily elapse in the move-
ment of the hands from the figures which indicate one hour ¢ those
which indicate the next. Well then, so far as the passing of a star over
the meridian of & given place is concerned, it is clear that « may be quite
independent of anything like * curvature” in the sense in which a globe
is said to be curved ; and it must be perfectly clear that, until the earth
shall have been PROVED TO BE curved, it IS nothing short of downright
anticipation to bring it in as a ¢ Reason Why!'

Professor Airy, in continuing this subject, gives us the following
piece of information. He says:—* By observing transits of the star
“ with the clock at one place K, and by observing transits of the same
“ star with the clock at the other place L, and comparing the clocks,
“ we have the means of ascertaining the absolute difference of time of
“transit ; and when we have done that, we can tell how great a fraction
 of the revolution of the earth has been performed.” What can we
say to this? There is really no chance of being able to reply to a thing
of no sense : all that can be done is, to make the nonsense apparent—
to pull off the tissue paper, and expose the article. Here, then, it is
quite plain that the Professor pays no attention whatever to the meaning
of the word *“ fransit,” which is, certainly, as decisive a word as we can
find in the English language. How can a thing be transitive and yet
be fixed? How can a transit instrument be used to ascertain the time
tn which things move, if they do nof move? And, if the instrument is
to indicate their motion, how is it to be supposed that, instead of serving
this purpose, it should serve another one altogether? In fact, how can
any one in his right senses imagine that the finding out of how rapidly
the star moves will be to him a means of ‘telling’ how much the earth
has moved! As well might we say that, if we knew the times at which
a pedestrian arrive at any two places in a walk round London, we could
tell how much the ground had moved under his feet!

Professor Airy now gives us a diagram in which theline PL is to be
supposed to represent a meridian, and S, a star in the distance ; and we
read as follows :—* It makes no difference whether we suppose the earth
“to turn round so as to bring the plane of PL to pass through S, or
*“ suppose the star to turn round the earth, so as to make S pass through
“the plane of PL ; the result is just the same.” Well, then: if we do
as the Professor himself has elsewhere suggested, namely, “apply this
reasoning to ordinary sublunary phenomena,” it makes no difference
whether we suppose the pedestrian has walked a part of the way round
London, or whether we suppose that London has shifted round under
the pedestrian! Certainly not: but the man who would supposs any
such thing as this, would in his turn be supposed to be somewhat out of
his mind.  Working men! it is in page 55 that Professor Airy, your
Astronomer Royal, talks in this way about supposing ! .

« Now,” says Professor Airy, “ the problem becomes this. If in 41
 minutes 23 seconds so many miles pass under the meridian of the star,
“how many miles will pass under the meridian in 24 hours?” This
simple “ Rule of Three” question, we are informed, will lead us to know
the whole distance round the earth at the place in point. Well, then,
since astronomers do not scem to be very particular as to the nature of
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their suppositions, and since all seems to be well that ends well, we will
have the Rule of Three question stated in our own way, as being much
less likely to lead to confusion and discomfiture. Instead, then, of say-
ing, If sixpence costs a pound of sugar, how much sugar will twenty-
four sixpences cost, we will say, If a pound of sugar cost sizpence, how
much money will twenty-four pounds of sugar cost? Instead of saying,
If London shifts round under the pedestrian’s feet four miles in one
hour, how many miles will shift under him in twenty-four ¢ we will just
be innocent enough to put it as though we really supposed that it was
the pedestrian that moved, and that London did not! And, in perfect
conformity with the peculiar state of mind indicated by the foregoing
method of putting a proposition—a state of mind which psychologists
and metaphysicians and other curious sorts of peog’le would look upon as
being tolerably sound,—instead of entertaining Professor Airy’s very
learned proposition of the earth going round under the stars, we certainly
will, if it make no difference with the Astronomer Royal, put it in our
own unsophisticated, matler-of-fact style, and simply ask, If, in 41
minutes, a star pass over so many miles, how many miles will it travel
over in twenty-four hours? Now, if any little boy know how many
miles he shall put down for s0 many,” of course he will be able to find
out the answer: and we may then assure Professor Airy, in his own
words, that * the result is just the same!”

It is not long since we spoke of Professor Airy bidding ¢ Farewell’ to
the Zenith Sector—the Zenith Sector with its moveabls telescope and its
common plumb-line.. True: but, this leave-taking is like the lovers’,
inasmuch as it lasts a long time while it s about, and is often repeated.
In page 106, we read as follows :—* In regard to the use of the Zenith
« Sector, of which I have spoken so frequently, I should wish you to
¢ charge your memory with this one notion. en that instrument is
“ used for determining the measure of a degree of the earth, by béing
« transported to two different stations, as A and B, Figure 18, and by
“being employed for observing the same chosen star at both places, the
*¢ direction of the telescope is really the same at the two places, but the
“ direction of the plumb-line is different at the two places. But, if we
*¢ consider it only as a matter of observation at each of the glaces, then
“ we fancy that the direction of the plumb-line is apparently the same
“in the two places, and that the direction of the telescope is apparently
¢ different. Thus the direction of the telescope, when pointed to the
“ same star, is apparently different at Shanklin from what it isat Balta ;
“ but, in point of fact, the direction of the telescope is the same at both,
“and the direction of the plumb-line or the direction in which a stone
“ would fall is different at the two places.” Over and over again do we
find words like these, for the purpose of making us believe that the earth
is what is commonly called a globe. Over and over again is it necessary
to assert that the belief is a false belief, since there are so man:g peoﬁvle
whom a Professor is able to overcome by the force of mere words. But
let anyone possessing & little common shrewdness look at this grand
argument for a moment, and it will wither and die from shame. “In

oint of fact,” as the Professor himself says, it is a ““ notion!” Would
1t not be better to give us a “notion” that the thing might be a fact 2
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Is it possible that Professor Airy could have had the smallest idea that
the thing was a reality, and yet call it a notion ? But it is a ““ notion !”
“I should wish you to charge your memory with this one notion,” says
Professor Airy. *Just take this one pill !’ says the fond mother. Alas!
-the child knows that it is not the only pill in the boz! Let Working
men but take this notion and there will be plenty more to follow. But
at all events a ““ notion” it is: and some notions there are which are not
to be laughed at. Let us examine this one. Be it sugar-coated or
sugar all through, we will analyze it at once. This much we %now con-
cerning the Zenith Sector with its moveable telescope and its common
plumb-line :—Either the telescope or the plumb-line becomes altered in
1ts position when the instrument is used at the two places, A or B—at
Shanklin or Balta. Since both of them do not become thus altered, we
need only take the telescope in hand, and leave the plumb-lins to hang as
it lists: for, if the telescope be altered, it will be the plumb-line which
maintains its parallelism in the two places—and the earth is flat; on the
other hand, if the plumb-line should alter its position, it would be the
telescope that maintains it—and the earth is not flat. Professor Airy,
then, gains Ais point, if he prove that the telescope maintains its position
at the two places. Now, if we carefully pick out all that we find con-
cerning the telescope, in the paragraph before us, it will stand as follows :
—*The direction of the telescope 8 really the same at the two places. But,
““ on observation, we fancy that the direction of the telescope 18 apparently
“ different. Thus the direction of the telescope is apparently different at
““the one place from what it is at the other ; but, in point of fact, the di-
“ rection of the telescope s the same wn both.” As we now have the words
of our Astronomer Royal before us, it is evident that they approach
somewhat nearer to the level of the common, every-day mind! There
is still, however, an unnecessary element in them: since none but the
well-trained astronomer could ever fancy that a thing was apparently
in some peculiar direction after he had used his senses in the observation
of it! No: ordinary people act in an ordinary manner, and speak only
ordinary language: wx;mt they ses is devoid of famcy, and what they
know they tell you, if they set about it. Casting away, then, all extran-
eous matter from this astronomical proposition, it stands thus:—* The
““ direction of the telescope is the same wn the two places, although < is
“ apparently d;;ferent." Does Professor Airy gain his point, then? O,
no, indeed! 1If assertion oft repeated make a thing trus, and prove it,
as many people seem to imagine, then may the Professor be said to have
gained his point repeatedly. But things of this sort are not managed
so quickly. Over and over again do we find the assertion ; the Professor
not once essays to prove it! No! the thing is mpossidle, though the
astronomers try till doomsday. This is what Professor Airy should
have said about the Zenith Sector :—* It is an instrument by means of
¢ which we attempt to prove the sphericity of the earth, buf by means
¢ of which we prove just what we intended to disprove, namely, that the
¢ earth is—take it altogether—a level, extended, PLANE. For, inasmuch
¢ a8 no variation has ever been detected in the direction of a plumb-line
« suspended at any part of the earth’s surface ; and, inasmuch as, by all
“the powers of observation we can summon to our aid, the telescope must
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be acknowledged to have s position altered just as we are compelled to
“ alter it as the star apparently sinks or as it alters its position in relation
“to us; so this instrument fa:ls as an instrument to suit our , and
¢ turns out to be a weapon which we ourselves have placed in the hands
¢ of our opponents calculated to produce only mortification and dismay
‘in our stately ranks.” So much, then, for the Zenith Sector with its
moveable telescope and its common plumb-line!

And where are we now? we are inclined to ask, after all this roaming
amidst the brakes and briars of Theoretical Astronomy. And, ‘ Where
are we now 2’ we are inclined to think, some astronomers will inquire !
‘Working, Thinking Men! If you have travelled with us all along, you
know where we are. You know that we have undermined 7Theoretical
Astronomy so completely that it is virtually fallen, and we are standing
amidst its ruins. You know perfectly well, by this time, that the Earth
is NOT A GLOBE, but a LEVEL, EXTENDED PLANE! If,
indeed, you be not satisfied of this fact, it is very doubtful if ever it were

ossible to convince you of the error of anything you may once have been
Ped tobelieve, Many persons there are whose minds are so constituted that
it seems as though they could not be shifted from the groove which has
been cut out for them: and it is not worth the while to try. But they
are not the men likely to be alongside of us! O, no: float down the
stream—Lkeep in the beaten track— these seem to be the sentiments, at
present,. somewhat largely entertained,—but by them, not by you. If
they hear not, they strike ; and, if they reason not, they ridicule. But
gou are their masters. You have now the means at your disposal to
send the blood into their cheeks as with an electric shock. Heed not a
host of mathematical demonstrations with which clever people will try
to bewilder you. Insist upon it that one step be proved before another be
taken ; and you will drive the whole body of theoretical astronomers
helter-skelter before you! Remember that the putting of some knotty
question to {ou does not lower you a single peg, except in the estimation
of some unthinking bystander ‘who sees, perhaps, that you have not an
answer already stereotyped which you can forcibly hurl at the teeth of
your antagonist. Remember, likewise, that ten thousand times more
questions can be put to any man than those he shall be able to answer ;
and that a very prolific source of error is the belief that Professors in
general are perfectly able to answer any guestion upon any subject that
may be presented to them. Be not put down, then. If you see clearly
all that we have brought before you, you need fear no astronomer's
argument. You will be told that an eclipse of thie moon is a “ proof”
of the earth’s rotundity, ‘ because’ say the astronomers,  the shadow of
the earth it is which hides it." I¢ is no such thing! Astronomers are
quick and ready, like the bats, to fly for refuge into a ‘“shadow,” as it
is called, and are content to ignore the substance. When they prove
the nature of the substance which is under their feet, then, and not till
then, will they be in a position to say a little about the possibility of the
shadow falling on the moon! But this is used as a forlorn hope: and it
may be that some persons get dumbfounded by means of it. Let this
not intimidate you. Astronomers themselves speak of non-luminous
bodies in the heavens; and they tell us, also, that an eclipse is produced
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by the intervention of & “body” between us and the object eclipsed. If
this be not sufficient to explain an eclipse of the moon, even as well as we
explain that of the sun by the moon's body intervening, certain it is that it
requires but little else to do so, and no stretching of the imagination at
all. And, if this ¢s the truth, remember that to *“ PARALLAX" is due the
thanks of those who accept it as being so. Professor Airy is too wise
10 aitempt to throw out an{ shadowy hints concerning the earth’s ro-
tundity : believing, possibly, that the Zenith Sector is the one thing
needful. Again: you will be told that, if the earth is flat, we might go
to the edge and tumble over! This is said by peo&le who know all about
these things without ever having given them a thought. But, if the
should ask you concerning this matter, be not at a loss. Remember, if
you hear t]Zis conjecture spoken of, it arises from the fact that he who
mentions it is not off with the old love though he is on with the new,—
he has not cleared his mind of the “ notion” that there is space below as
well as space above—or, indeed, that the earth must be suspended in the
heavens whether it be flat or round. T'his is not the fact, so far as we
know. What we know about the matter is this: — If we travel to the
North, we know there is no ‘tumbling over’ there, as it is the centre of
all the land or water that man has ever explored; if we travel East or
West, we go round the centre ; and, if we travel to the South, we travel
to the circumference, Here, then, is the only locality where any fear of
¢ tumbling over’ can be entertained for 2 moment! What is the fact?
As voyagers push their course as far as possible in this direction—very
far beyond all known land,—what stops them? Mountains of Ice!
All ideas of ¢ tumbling over,’ then, have vanished. Far beyond the
influence of the Sun's rays, this dreary region can be pictured in the
mind, without a journey thither!. As the circle made by the Sun in’
his daily course is towards the South in relation to an observer having
the North Star not far from his Zenith, so the circle made by the Sun
at the best of times in this dreary region is towards the North, in rela-
tion to the wanderer about the Southern Icebergs: in the first instance,
the Sun in his daily circuit includes the observer; in the second, the
wanderer is excluded—he is outside the genial circle, and almost beyond
its influence. *So far canst thou go, and no farther I" seems to be engraven
on the icy barriers: hence the limit of man’s knowledge in this parti-
cular direction. But, the ‘ tumbling over’ objection certainly falls to the
ground. Again: it will be said, in the words of Mr. BAIN, in Ohambers's
Educational Course, “ If the earth were a boundless flat level, our view
«¢ of the heavens from it would be the same wherever we went.” This
objection is but an old one in a new dress. The earth is proved to be
level, and a view of the heavens is known to be different wherever we go.
This is & sufficient answer. But, moreover, it must be said that anyone
with an ordinary stock of intelligence, if he give the matter a moment’s
consideration, will see the absurdity of the objection. If we imagine,
for example, a balloon retained in one position in the air, over some
plot of land known to be perfectly level, at the height of thirty or fort
yards, a view of this balloon as seen by a spectator a hundred yar
away would be very different from a view of it at fifty yards. It would
appear to be lower, of course. Again: how often may we see half the
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little boys of a village, and some of the big ones to boot, racing at full
speed at the cry of ¢ Bal-loon!" What for? ‘Why, the thing has been
drifted to a greater distance from them, and they imagine that it is fast
falling to the ground—it seems so low! Ask these little boys, when
they come back, if their view of the balloon was * the same wherever
they went!” See if they be not almost as much ashamed to tell you
how they were taken-in as we are to have to be compelled to reply to-
such objections as those brought forward by Mr. Bain, the astronomer.
But perhaps the most common objection is the following one :— ¢ If the
¢ astronomers’ theory were wrong, they could not foretell the time when
¢ eclipses will take place, or when the moon and the planets will pass the
‘meridian.” Now, should this one be urged—and objections will come
up as thickly, and apgu as dazzling, as poppies in & corn-field,—just
refer to the words of Dr. Lardner, in his Museum of Science. He says,
 All the diurnal changes of appearance presented by the firmament,
¢ the risings and settings of the sun, moon, and stars, and their varyin
‘ appearance in different latitudes, admit of being explained with equﬁ
“ precision and completeness, either by supposing the universe to revolve
¢ daily round the earth, or the earth to revolve daily on its axis.” If
we refer to 8 pamphlet written bgc‘J ames Smith, Esq., Chairman of the
Liverpool Local Marine Board, &c., on the subject of the Quadrature of
the Circle, we shall find extracts from a communication which Mr. Smith
received from a friend—* an Astronomer as well as a Mathematician.”
Here are a few words. It is well known that from the Newtonian
*gystem—and I may say from any other system whatever, hitherto
“ made use of—the moon’s time of southing cannot be, and is not, nor
“ever has been foretold. It is from the mere empirical system, the
¢ system of observations only, that the time of the moon’s southing is
“known.” * The fact is, that astronomers™ * are used to throw dust in
‘ the eyes of the public, and to lead ignorant readers to believe that the
“ Mathematicians are almost divine. But they are not.” So far, then,
as the matter of foretelling goes, observation takes a larger share of the
business than is commonly supposed, and mathematical calculations a
great deal less. It is, indeed, the province of Practical, not Theoretical,
Astronomy. If we turn to a volume by the Rev. H. Moseley, M. A,
entitled Lectures on Astronomy, we shall find these words, introduced by
the Reverend Astronomer when speaking of the moon’s appearances :—
“ By a very remarkable coincidence, at the end of the nineteenth year,
“ her longitude will be precisely the same a8 it was at the commencement
“of the cycle. Thus describing nearly the same path in the heavens,
“and having the same longitude, or being at the same point in that
¢ path, she must occupy very nearly the exact place in the heavens which
¢ ghe did nineteen years before: the sun, moreover, occupies the same
“ %e Whatever relative positions they had then, they must, therefore,
“ have now : and if there was an eclipse then, the same eclipse must occur
“now.” Hence, the objection that the astronomers could not foretell
eclipses if the accredited theory is false, is proved to be -of no weight or
value whatever. Again: M. Foucault’s Pendulum Experiment will be
brought forward as a ¢ proof” of the earth's rotation! A more absurd
experiment it is scarcely possible to imagine. Dr. Lardner says, ¢ This
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* contrivance is based upon the psinciple that the direction of the plane
“of vibration of a pendulum is not affected by any motion of translation
“ which may be given to its point of suspension.” ¢ Well then,’ say the
astronomers, ‘ suspend a pendulum, as did M. Foucault, in 1854, at the
¢ Pantheon at Paris, from the dome of any large building, and let there
‘ be a round table covered with sand placed under the pendulum: then,
¢ as the point of the pendulum-bob strikes various diameters across the
¢sanded table, will it be shown that the earth has rotated and carried
* the table round with it!* Mr. Alfred Bird, in writing to the Editor
of the Astronomical Register, in August, 1864, says, *I have often
¢ thought if the authorities would allow the experiment to be tried under
“the gome of St. Paul's Cathedral, what a magnificent sight it would
* be to see the ball rushing along its superb curve 200 feet long™ — and
so on. Why, the fact is, the experiment has been tried over and over
again, at various places; and, from what may be gleaned by those who
have not had the pleasure of seeing the thing done, it appears that there
is as much chance of its proving that the earth goes round one way as that
1 goes round the other—as much chance that it upsct the theory as that it
substantiate 1! Astronomers tell us that, when the thing is done in its
proper style, the plane of vibration of the pendulum will appear to move
Jrom right to left, and that * it must be inferred” from this that the earth
and, of course, the building and table and all have had a movement of
rotation from left to right, just as they ought to have, and that the pen-
dulum has been swinging all the time one way ! Ordinary people would
say it was the pendulum that shifted its direction of vibration: but what
can they know about it! Well then, the pendulum must behave itself
properly, and go the right way round if it be never so slowly, or the poor
astronomers will be decidedly maltreated. But the pendulums, like the
people, seem as though sometimes they had a will of their own: they
strike out a path which was never empected, and maintain it, too, in utter
defiance of the wishes of the most august body of astronomers that ever
cougregated for the most special purpose. Now, Mr. Bird: Could
you find a dozen astronomers willing to ““ rush in” and try such an ex-
periment as this, of which angels would be shy ¢ O, no! Just imagine
—for it cannot be described—‘* what a magnificent sight it would be to
see the ball rushing”—the wrong way ! Thinking Men: just put this
so-called ¢ proof” of the earth's rotation down as being worth less than
the sand upon the table, except it be to show what the astronomers would
do to prove * rotation” if they reall{ thought they could. And again:
it will be said, ¢ Astronomers must know better about these things than
¢ other people do, since they have studied them, in man({ cases, for nearly
¢ the wgz(l)e of their lives.” Well then, let Marmaduke B. Sampson
reply. He says, in his work entitled Truths and their Eeception in
relgtion to Homaopathy, as follows :—

¢ We have those who have not only been strictly educated on a given ?ﬁoe%but
who have also adopted it professionally—that is to say, as a means of livelih. ow,
upon this class, what must be the first effect of a new tiiwovery, tending to correct ex-
isting errors in the system they have learned P In the first place, they must be prepared
to recognise that some of the views impressed apon them by teachers whom they looked
upon as almost infallible were either wholly dark or mistaken : secondly, they must
give up any theories of their own which they may have raised upon the foundations thus
raised in their minds, and acknowledge that new men have opened up to them a truth
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which all their previous education, study, and@ractice had failed to set before them ;
and next, they must be prepared to admit that the mode of practice in which, by their
see i ill, they 1nay have hitherto attained reputation and fortune, must be aban-
oned, or moditied in a way which will involve the necessity for new study, and the
adoption of which must place, at least for a time, those worldly profits in jeopardy,
which were previously considered secure beyond the possibility o¥ isturbance. Will it
not be admitted, that a more terrible demand upon the qualities most rare in the haman
mind—those of teachableness, humility, and self-denial—can scarcely be conceived ;
and shall we not, consequently, recognize that, apart from a reference to reeorded in-
stances, the mere process of unaided reason is sufficient to demonstrate to us, that the
severest opposition to all new truths must always come from those whose knowledge,
pursuits, and interests have all been mixed up with the studies to which these trutLs
respectively have reference 7’ ’
And once more: it will be said, ¢ The stars being at an infinite distance
‘from us, it is absurd to suppose that they travel round the earth—a
¢ mere speck in the universe,—we must therefore travel round amongst
‘them.” To which it must be replied :—Where is the mortal who can
seriously imagine that he is acquainted with anything compared with
which this earth would be as a “ speck !” Mr. Jy Reddie, a most able
astronomer, and a frequent contributor to the Astronomical Register, says,
in March, 1864, I, too, was taught, as a child, that even the earth's
“ whiole orbit is * only as a point,” with reference to the fixed stars; but
“ as a man, ‘I don't believe it.” Where, indeed, is the finite being who
in his right mind would presume to weigh and measure ¢nfinite things,
or believe that he is able to see through infinite space or calculate infinite
distance! No: areasoning and reflective man will see the utter absurd-
ity of the proposition before it shall have been pointed out to him five
minutes. And again: it will be said,  What does it matter whether
the earth is flat or round!" Answer, without a moment's hesitation,—
¢ Nothing !’ 'Well do we remember the taking of a friend into a small but
well filled hot-house, with the thermometer up to ninefy, whilst a hund-
red plants from the tropics were growing luxuriantly—many of their
leaves as flowers for beauty,—and whilst he who called them kis, and
tended them, was as full of pride as was his hot-house of pots,—* Well,
and what is there to look at?” If half-a-dozen cats and twice as many
brickbats should, at that luckless moment, have come through the glass
overhead, it would not have electrified the man of the watering-pot and
thermometer more than did this question! * What 4z there to look at 7
 Nothing at all.” How much less, then, does it signify fo some people
whether the earth be flat or round! And still once more, and once
only,—for we have entered, fully, into the fact of the ships appearing
sails first and hull last, and into the notion that ships sail round the
earth by sailing down and up again, and into a variety of other strange
fancies which have gone abroad,—so we say, finally, that, should that
very common ebullition of feeling known as laughter be manifested, we
have no “reply’ to suggest ; and the inward satisfaction of which the fit
of laughter is but the outward and visible sign may be beneficial to him
who experiences it, and cannot possibly injure anyone else.

It may now be granted, in justice to Professor Airy, that the absurd
idea of infinite distance, as regards things which we can see, has been in
a great measure the cause of all the mischief. An idea which is held
to be something very grand and astonishing will frequently overwhelm
the evidence of man'sown senses. M. Arago, in /is Lectures ou Astron-
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omy, gives these very words! He says, “ We have now to enquire
¢ whether the annual revolution of the Sun is real, or whether this too
‘“is not an appearance caused by the earth’s locomotion, for we have
“ Jearned to distrust the evidence of our senses.” Poor, deluded mortals!
one is ready to exclaim. Why, all chance of progressing in knowled
is absolutely done away with. Professor Airy himself says, in page 63
of the volume before us, when speaking of * the general facts deduced
from our observations,”—* supposing we do not trust to them.” Thus
we gee that it is quite possible for our clever men to run after grand or
imposing ideas and leave the * general facts” to take care of themselves.
Professor Airy seems to have been thus unfortunately led away by this
kind of enthusiasm, in the matter of the Zenith Sector which has been
examined so particularly. If we belicve that the distance of the stars is
nfinite and sncommensurable, we shall then believe, even in the face of the
plainest evidence to the contrary, that a journey from Shanklin to Balta
wont make any difference. Professor Airy is, possibly, like many other
people who believe just what they have been taught and who cannot alter,
fully impressed with the conviction that “ome hundred and ninety
millions of miles,” the supposed diameter of the earth’s orbit, has no
appreciable effect upon the agpeara.nce of the stars, if these bodies be
viewed first from one end of this line and then the other! how, then, is it
to be imagined that he can allow anything for a paltry eight-hundred and
thirty miles, even though every known fact urged him to doso? No:
what are general facts when compared with a man’s belief ! It is quite
possible, then, that our Astronomer Royal really did believe that * the
place of the star,”in his celebrated Shanklin observation, was *‘ unaltered.”
And it is morally certain that, when the Professor introduced that most
weighty though obscure piece of anticipation, namely, that the star was
¢ excessively” distant, it was no more nor less than this ¢ infinite’ distance
of which he was thinking. If anything can be found likely to bear out
this opinion, it is, perhaps, this fact :—Mr. Dunkin, one of Professor
Airy’s own Assistants at Greenwich Observatory, publicly stated, and
repeated the statement, in the course of a Lecture delivered almost
within the shadow of the Observatory itself, in the month of March,
1866, that *“ One of the nearest of the stars is distant sizty billions, one
 hundred and seventy-nine thousand, five hundred and fifty MILLIONS
“ of miles."—One of the nearest! This distance is confessedly beyond all
the powers of finite comprehension : we must, therefore, say, it is infinite.
And, considering all this, it is easy to understand that a * matter of
observation” ¢ only,” respecting the Zenith Sector, was of no importance
whatever in the mind of Professor Airy, even as he himself intimates.

But, how ¢s i that * one hundred and ninety millions of miles” is spoken
of by astronomers as making no appreciable difference in the position of
the stars? Because astronomers believe that the earth moves to this ex-
tent in siz months ; and, as they find, after this lapse of time, no difference
in the position of the stars in consequence, they presume that the infinite
distance of these bodies is thus established: and it does not seem as
though it crossed their minds for one moment that the real cause of the
fact that there is no difference s that the earth has remained in the same
place all the while! But we have shown that the astronomers themselves,



110 THEORETICAL ASTRONOMY.

in their endeavours to prove the earth to bea globe, have, over and over
again, by the most indisputable evidence, proved it to be a plane, and
not a sphere ; and, as the motion of the earth is only presumed to obtain
in connexion with, or on account of, the idea of the earth itself being a
sphere, it follows that, since this idea is done away with, that of motion
is gone with it: and we may unhesitatingly affirm that the earth does not
move. Well then: the astronomer who supposes that he has been look-
ing out upon the stars from two positions in space distant from each other
one hundred and ninety millions of miles, i3 mistaken: he has simply—
very simply, indeed—been looking from ome position, the earth upon
which he stands not having budged an inch! So that, in Professor Airy's
investigation, instead of ¢ eight-hundred and thiry miles”—the distance
between Shanklin and Balta—being inconsiderable and out of the question,
it becomes the most important element in the consideration, and must
stand for nothing short of its full value. Inasmuch, then, as the earth
does not move to a position “ one hundred and ninely millions of miles”
away, a8 the astronomers imagine, a journey over the surface of the earth
must be taken and admitted to be the sufficient and the only known cause
of change in the position of the stars in general, and of the North Star in
particular, in relation to an observer, at any given meridian, at any time, or
tn any place. Now then: as the change of the observer's place causes a
change of position of the stars in relation to the observer, the journey
to Shanklin and the sinking of the star stand boldly forward as the cause
and its effect—the origin of the fact, and the fact itself: and, in direct
consequence of this, it is evident that the felescope in the Zenith Sector
experiment must be shifted ; that, therefore, the plumb-line must retain
tls parallelism ; and, moreover, that the stars, instead of being infinitely
distaut, are at a distance no further from ws than such a distance as will,
and must, admit of these various changes taking place through our own
voluntary instrumentality. Thus, then, have we shown more than that
Professor Airy's argument is unsound and fallacious, inasmuch as that
we have now shown, that the assumption upon which it is based is likewise
false, by proving that the stars are NOT infinitely distant as we are led to
believe. And thus have we shown that the stars are said to be infinitely
distant because the earth is supposed to be a globe; and that the earth
i8 supposed to be a globe because the stars are said to be infinitely distant !
Thinking Men! you scarcely need, now, to be reminded that T heoretical
Astronomy, instead of being founded upon downright, upright, and
straightforward facts, takes its rise from some obscure spot in the
circumference of a *‘ round-robin” of anticipation and assumption and
supposition and delusion!

ut the question comes up again, Where are we now? Well then, if
we look back, clear over the heads of the many objections which have
been raised, we shall find our true position. In the days of marbles and
of tops, which is about as far back as we can go with any degree of cer-
tainty, we were taught—and took it all for granted —that we were 95
millions of miles away from the sun; and that this distance is to the
astronomer just what the yard measure is to the dr?er—a means by
which to arrive at a certain end—a measure—a standard. Years roll
on. ‘Well, my lad! how far is the earth from the sun? How far is
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¢ Mercury? and Venus? and Mars? Ah!myboy: you ought tobe very
‘thankful that you have had so many privileges; we were not taught
¢ half so much in my young days.’ &ears roll on, again. Telegraphs,
containing the latest intelligence, cost one penny. Weread: « T he whols
of the assumed distances in astronomy must be altered.” We rub our eyes.
Yes: it is “assumed !” and it 4s “ alered!” What 's the matter, now ?
0, nothing—nothing,’ says the astronomer: ‘only four tenths of a
second to be added to the sun’s parallax, that’sall.’ ‘Draf your parallax,’
says young Hopeful: ‘ you've altered all my figures! Do you call it
“nothing to cut off four millions of miles from your measuring rod? Is
‘it nothing to take off 122 millious of miles from the distance of the
‘planet Neptune? Nothing? Then it’s just nothing that you know
‘about the distance of any planet! And you call yours an ‘exact’
‘science, too!' *‘Stay,” says Philosopher, as he claps his broad hand
on the shoulder of the young aspirant: ‘ Thus has it ever been. Pro-
¢ found as is astronomy, and its problems intricate, it stands out clear
¢ as the meridian sun, if compared with the science of the human mind.
‘ Man has sufficient self-complacency to overcome all anxiety on account
‘ of future contingencies. We think that, whilst we speculate, we know ;
‘and that, whilst we dream, we reason. And how wise is this arrange-
‘ment! Hard, indeed, would have been Newton's pillow, had he but
¢ dreamed how false were his ideas: yet his figures have been doubled by
¢ his successors! And although the supposed distance of the earth from
¢ the sun—or, if you please, the measuring rod—has been altered to the
‘ extent of one hundred millions of miles, the astronomers of the present
‘ day are as undisturbed as was Newton, and imagine that the distance
¢ of the earth, which has just gone down four millions, will fall no more.
¢ Thus are they happy.’ Still, time rolls on. ‘* PARALLAX" came; we
saw; he conquered—and he conquered, we saw. * Copernicus, seized with
¢ a noble frenzy, took the Earth, and sent her far from the centre of the
¢ Universe, where she had been placed,”—says M. Fontenelle, the astron-
omer ; ‘* PARALLAX,” with steady Reason, brings her back again, say we.
 Earth is not a globe:” hence astronomers cannot prove it to be one.
They try; they fail. There are * proofs” and *“ proofs.” Earth is said
to be a geavenl_y body: but the ““ proofs” are no proofs. Earth issaid to
be & planet: but the ‘‘ proofs” are no proofs. Earth is said to be a
sphere: but the ““proofs” are no proofs. ‘ By actual observation,”
says Scheedler, in his Book of Nature, *“ we know that the other heavenl’y
* bodies are spherical, hence we unhesitatingly assert that the earth 1s
‘g0 also.” But assertions the most unhesitatingly given are the least
likely to be proofs. The earth is said to be a globe, because the water
is said to have a curved surface: & mere assertion. It is a globe, be-
cause surveyors ‘“‘allow for curvature:” a mere delusion— A globe,
hecause ships have sailed round it: a mere absurdity.—A globe, because
the hull of a ship soon gets behind the water : a mere fallacy.— A globe,
because it casts a circular shadow on the moon: a mere speculation.
—A globe, because the horizon of a spectator is circular: a mere whim,
—A globe, because ships go one way and get back again: a mere decep-
tion.—A globe, because it is “a body which, however seen, always ap-

. appears circular :” a mere trick.—A globe, because the direction in which
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a plumb-line hangs is not the same at different places: a mere mistake.
—A globe, because the Bible speaks of it as being one: a mere hoax.
—A globe, because we have been taught that it is so : & mere misfortune.
“On a knowledge of the true figure of the earth,” says Dr. Dick, in his
work called T'he Solar System, * depends our knowledge of its magnitude
*“and dimensions; and on our knowledge of its magnitude, depends our
“ knowledge of the distances of the sun and moon ; and on our knowledge
« of the distance of the sun depends our knowledge of the respective dis-
“tances of the planets, and the extent of the solar system; and on our
“ knowledge of the extent of this system, depend our conceptions of the
« distances of the fixed stars, and of the vast magnitude and extent of
“ the material creation; and on our views of the immensity of the uni-
“ verse, depend the enlarged conceptions we are now enabled to form of
“the attributes of that Almighty Being from whom we derived our ex-
« istence, and whose ‘ kingdom ruleth over all."” Where are we now ?
‘What, the name of the ocean 2—what, the ship 2—who, the captain?
‘What—chain is this we hold. T is *“ Reason” in command! The ship?
'tis not the *“ Error:” she's gone down! ‘‘ Excelsior” is the name! The
ocean ? “ TRUTH :"—the “ unexplored” of NEwroN. The chain ?—the
liuk we hold—* The Earth's Rotundity!” Fling it over! The next
link ¢ “ The Earth’s Magnitude and Dimensions!” Let it go too! The
next, and next? ‘“The Distances of the Sun and Moon!" * Our Know-
ledge of the Extent of the Solar System!™ * Our Conceptions of the Dis-
tances of the Fized Sturs!” Each link must go! And what is this?
 Enlarged Conceptions of the Attributes of that Almighty Being whose
“ ¢ kingdom ruleth over all.’™ Yes: even this link must go. But what
have we done? Have we thrown over a single atom that might have
reflected a ray of Omnipotence? Gop forbid that we should. We
point, at once, in language bold and scientifically true—in words which
T heoretical Astronomers cannot use,—to *“ HIM that stretched out the
carth above the waters,"—to * HIM that made great lights:” ‘the sun
to rule by day;” *the moon and stars to rule by night,"—to “ HIM
who of old laid the foundation of the earth,”—to HIM by whom * the
world is stablished that it cannot be moved,”—to HIM who made * the
earth standing out of the water and in the water,"—and to HIM who
literally and truly created the ‘heavens above,” the ‘‘ earth beneatl,”
and ‘‘ the water under the earth.” MEN of INTELLIGENCE: Where are
we NOW? Farra! Embarked on the vast ocean TRUTH, pointing
to the brilliant horizon which surrounds us: and we stand, FIRI&, in the
assurance that the best commander in the storm is Reason; we staud,
CONVINCED, that the upward and the onward motto is the best for
the ship; PROUD, with the knowledge that we have thrown over a
chain that has bound us, not saving a link; SATISFIED, in having
cast away those * enlarged conceptions” of GOD which overshoot the
mark, aud which lead straight on to unbelief in the very existence of a
SUPREME INTELLIGENCE; and we stand, DETERMINED,
at all events, to maintain our course of action in defiance of the pride
and the bigotry and the ignorance which oppose us—and of the luke-
warmness which leaves us alone,—and to fight manfully and contivuously
for the flaunting FLAG of REASON and of “* COMMON SENSE.™
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CHAPTER VIIL

“ WE see the sun, moon, and stars,” says Professor ARy, “every day
turning from East to West.” This is perfectly true: and, in fact, it 1s
one of the most evident things in nature. ¢ But then, we are liable to be
“deceived,’ it will be said: ‘and Professor Airy does not mean that
¢ the sun, moon, and stars really do turn round the earth every day, but
< that it merely appears so.” A curious thing—this appearing to move,
aud yet standing still! A curious thing—this being deceived, every day
of our lives, by Him who we suppose has brought our nature into har-
mony with the Nature which we see around us! Very curious indeed.
Perhaps, however, it is man deceiving his fellow man, after all, and that
1o blame whatever is to be laid at Nature's door. The question may be
somewhat interesting: let us see. The words which we have fixed upon,
and which form our ¢ text,” are to be found in the volume which we have
not yet done with, namely, Professor Airy's Ipswich Lectures—or, to be
exact, as we should be, Professor Airy’s Six Lectures on Astronomy,—in
Ea.ge 76. The words are literally—absolutely—true! It really seems,

owever, if we refer to almost any other page in the book, that, so strange
and contradictory are these words, they must have slipped away from
the Professor, unknown, and, consequently, unregretted. The burden
of the song is this—and we take a line at random, (page 63),—* The
Sun travels round in the direction from West to East among the stars.”
From West to East! 1t was from East to West, just now! But, it may
Le, that one direction will do as well as the other, since Professor Airy
gives us what he calls * the simple explanation,” in page 85, that « the
Sun is a fixed, or nearly fixed body.” But we are speaking of motion :
aud we find that we are absolutely desired to believe that, whilst the
sun is continuously moving in one direction, he is also continuously tra-
velling in an opposite one! Now, in order to believe this, it would be
positively necessary to become members of that body which, according -
to ARAGO, has ceased to regard the evidence of its senses: a step, this,
which seems to be somewhat unadvised in the present state of things.
Let us look, then, carefully, at the proposition that the sun travels in
two opposite directions at the same time! First, then, the motion of the
sun from east to west is the common, every-day motion, apparent to all
the world. But Copernicus, we are told, * was not satisfied” with this
easy-going state of things; and ke, accordingly, altered i¢t! He FIXED
the sun in the CENTRE, where he thought it ought to be! The motion
of the sun, then, as it appears to us is not the motion which appears to
the astronomers. Whilst, to us—ordinary people—the sun appears to
rise in the east and set in the west, in the course of one day, to them—
extraordinary people—the sun appears to travel in the opposite course
in the space of vie yzar! To us. the sun never appears to stop in his
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onward course westerly ; to them, he never appears to stop in his onward
course eusterly! Now, it must be evident to any individual who has
sufficient intelligence to comprehend the fact that two and two makes
four, that these opposite appearances cannot be presenfed at the same
time ; and that, therefore, to account for the assertions which, if taken
together, imply that it really s so, we must look for some abnormal
feature in the case, or for some mistake in the description of it. It is
quite certain that if a thing is going one way it cannot be going the op-
g})site way ; if a body travels to the east it cannot be going to the west.

ow, there is room for great misapprehension with respect to the word
appearance. A boy falls into a pond which is as green as grass, and, of
course, presents, afterward, a verdant appearance—as thongh covered, in
fact, with a mantle. ‘ Tommy, says the mother, ¢it appears to me that
you've been into the duck-pond!" She—good woman,—making use
of the senses with which ske is endowed, finds the conviction irresistible.
This is a genuine case : a real appearance is presented, and there can
be no mistake. Again: the boy issent upon an errand ; and the ‘ change’
is a penny short of the anticipated amount. ‘It appears to me, my boy,’
remonstrates the mother, ¢ that you have been buying some sweet-stuff !
and have been trying to deceive meinto the bargain!’ (And why should
not women in general be allowed to be rash sometimes even as the astron-
omers?) Now, the fact is, we krnow Tommy :—his mother was wrong,
this time ; and ke was as innocent as an unfledged chick of anything in
the shape of barley-sugar or brandy-balls. The appearance in this case
was not a genuine one: it was speculation—anticipation—a jumping to a
conclusion—a mistake! Just this kind of ¢ appearance’ is that for which
astronomers are for the most part solicitous. ¢The sun,’ say they,
¢ appears to travel from west to east, continuously, completing the circle
‘in one year." One astronomer has followed another, and this appears
to all the orthodox astronomers to be the case. But does this thing
* appear”—in the most common and sensible acceptation of the word—
to anybody ? Certainly not. Do not be deceived, then, Working Men
of Ipswich or elsewhere: it is only a theoretical, speculative, brain-born
thing, altogether independent of man’s senses, this so-called appearance
of the sun moving in a direction opposite to that in which it evidently
moves to all who are blessed with the gift of eye-sight. ““We see the
sun, . . every day turning from East to West,” says Professor Airy.
This, then, is the common—the vulgar—appearance. “*The Sun travels
round in the direction from West to East among the stars,” says the
Professor. This, then, is the theoretical—the speculative—appearance.
Let the two, never be confounded. But, it will possibly be said, * If
¢ the Professor really says that the Sun fravels, how can he also say that
‘the Sun is a fized body?’ How? Why, every conceivable thing is
said, in its turn, about the sun, moon, planets, and stars—the earth being
supposed to be a planet! When the Astronomer Royal says that the sun
* travels round” as ke says he does, it must be borne in mind that ke is
allowed free access to every latitude and longitude of expression. He
means to say—taking the majority of his assertions for our guide—that
the sun is “a fived, or nearly fixed body,” although, in some places, he
speaks of the theoretically apparent motion as & real one, and, again, of
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the commonly apparent motion as a real one likewise, notwithstanding
that they are opposed to each other! But we must be charitable. All
this miserable confusion is the result of circumstances over which, it
seems, Professor Airy has not had strength to jump. A dangerous and
an unthankful effort, personally considered, would be this flying leap—
out of one thing, perhaps into another,—and if our Astronomer Royal be
not prepared for danger or unthankfulness, How is ke to help it? It
may be that an astronomers’ day will dawn yet.

But the question may be asked ¢ How in the world is it that astron-
omers talk in this unreasonable way?’ To which the answer is, One
error breeds a thousand. Once suppose the earth to be a * planet,” and
away goes all chance of reasoning at once; and confusion only remains
to tell the tale. And what a tale! Is there one person in a thousand
—or in ten thousand—who understands what the astronomers mean by
their “ apparent annual motion of the sun,” a motion which is really
apparent to nobody! It is very doubtful if there be. We may get
some sparks of elucidation, however, from the Lectures before us. In
page 61, our Astronomer Royal says, “I am now, however, going to
‘ speak of the Sun a little, though it is necessary to have the stars to
* begin with, as fixed points in the Heavens.” This may seem, upon a
hasty glance, to be all very well : but look at it for a moment. It is
necessary o have the stars to begin with, as fixed points.” Why, this
implies that the astronomers have them not as fixed points, or language
means nothing at all,—no matter, either, what may be understood by the
term “ fized.” If an able-bodied man be asked to do some piece of work,
does he say ‘It is necessary to have eyes to see with, and hands to begin
with !’ rtainly not: it would be absurd. But, in the case of things
Joreign to the man—things which he does nof find in his head or under
the bed-clothes the first thing of a morning, such as hods of mortar and
cart-loads of bricks,—it may be proper to say, as says Professor Airy,
It is necessary TO HAVE these things to begin with. But how is it that
the stars, which are evidently nof fixed, are wanted to be fixed? Itis
theory which demands it—that pre-eminently lucid Copernican theory
which is supposed to leave nothing obscure or doubtful! And for theory
to demand a thing <8 for theory to GET tt—in theory, of course. Well then,
the stars are theoretically FIXED; or, if not, they very soon will be.
Professor Airy, to obtain this ‘“necessary” end, commences as follows :—
«If you consider for a moment something else which you know and have
* remarked, you will see this, that the position of the Sun is different
“ in summer from what it is in winter. In summer the Sun at noon-
‘“day is high in the Heavens; in the winter at noonday he is low. In
“ summer the Sun is a long time above the horizon, and a short time -
“below ; in winter he is a short time above the horizon, and a long time
“below. In summer the Sun rises North of the East point, and sets
““ North of the West point; in winter he rises South of the East point,
* and sets South of the West point.” Professor Airy could not have
made a better beginning than this: it is just one of those bright, clear
passages which, alas! are the exception instead of the rule in the volume
before us. The Professor, however, continues:—‘ These observations
*are all explained by saying that in summer the Sun is nearer to the
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¢ North Pole, and in winter nearer to the South Pole.” Now, as far as
North and South * Poles” are concerned, the matter is a mere farce in
the language of men who know not how to prove the earth’s ‘ rotundity.’
In fact, the idea is gone down with “ The Earth’s Rotundity” to rise no
more. Say “ North” and ‘ South,” without the Polar appendage, and
all is well. This, then, is the commonly apparent motion of the sun ;
and half-a-dozen words are almost sufficient for the purpose of de-
scribing it. The sun rises, every day, from and after June, more and
more towards the south ; and, from and after December, more and more
towards the morth. What is the consequence? Why, the daily circles
are larger as the south is reached, and smaller as the north is approached.
Professor Airy, in the next place, gives us an account of the commonly
apparent motion of the stars—likewise from east to west, as a matter of
course, —in fact, of the genuine appearance presented by the heavenly host.
He observes that, if we look out, night after night—say, the first night
in each succeeding month of the year,—towards the meridian, with our
face thus turned directly southwards, we shall see fresh groups of stars :
those which had been seen previously having, by little and little, moved
to a position further round to the right hand (as we stand in this posi-
tion), or, towards the west—the same hour being appointed for the ob-
servation on each separate evening. Here, then, are two sets of facts
brought under our notice—FACTS which must continue to be through
all time, and to be remembered through the unknown beyond. Now,
by all that is sacred and Godlike in Truth, and by all that is devilish and
undesirable in Error, let us hear what Professor Airy says of these two
simple sets of facts. It is in page 63 we find these words:—* Now,
*what is the inference ? Is there any peculiarity in the motions of the
“stars? No, it is the motion of the Sun. Our hour of eleven at night
“is referred by habit to the motion of the Sun; and thus, when we
“ speak of eleven o'clock at night, we mean that the Sun is in a certain
« position ; and, therefore, that the stars have moved in a direction fromn
 East to West, with respect to the Sun.” What a paragraph is this !
ITow thoroughly astronomical! First, there is “ NO” peculiarity in the
motions of the stars; nezt, the peculiarity is with the Sun; and net,
—and “ therefore,”—there IS a peculiarity in the motion of the stars:
they “ have moved in a direction from East to West.” Thus we see that
in a single breath Professor Airy has the stars fixed and in motion also!
It amounts, in fact, to this:—It is NOT the stars, and, therefore, it IS
the stars &+it IS the sun, and, therefore, it is NOT the sun! But, how
then does our Astronomer Royal get the sun to move, * from West to
East” in his “ annual circle,” afterall? We shall see. Will it be said
that he has just spoken of the motion of the sun?—perhaps so. Why!
this was the other motion—the commonly apparent motion—the every-day,
east to west motion which causes eleven o'clock to be “ eleven o'clock!”
The Astronomer Royal may conceal this fact, but i cannot be hidden.
Saying that the sun is ‘“in a cerfain position” must not be the means of
shutting out from our minds the way in which he came to this position !
But The Annual Motion! How comes i to be entertained P—that is the
question. It is in this wise. Professor Airy says, in the next line,
¢ But this may be interpreted another way. Regarding the stars as
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«“fixed objects, we get this: the Sun travels round in the direction from
“ West to East among the stars.” And the Professor jumps into
another question at once! Stay we here awhile. ¢ Regarding the stars
as fized objects!” OR!! Why, it is not a minute since they moved !
“ Regarding” them, too. One would like to know kow, and why, and all
about it! The very best and strongest regards of an Astronomer Royal
will not stay the stars in their everlasting rounds, nor prevent the human
race in learning the fact that they do really revolve. But we have said
that for theory to DEMAND a thing is for theory to GET ¢! Well then:
Theory BAS demanded that the stars be fixed; and Theory accordingly
has them fixed. Theory, then, as the Astronomer Royal says, gets this :
—*“the Sun travels round in the direction from West to East among
the stars!” Is it not plain that Theory, like a poor, miserable, spoiled
child, gets just what she cries for? and that she is so senseless that, if
she cannot get the real thing, she may be deluded and cajoled by being
supplied with the spurious? But it will be asked, By what scheme is
the idea made plausible? How is it that it so much resembles current
coin as sometimes to pass for it? We will just review the facts, and
see if we can ascertain how it may be. We get our time directly by the
sun. At twelve o'clock at noon hegins the astronomers’ day. The sun,
then, is at his highest apparent elevation, or, over the meridian of any
place in question—say, at Greenwich. . Were it not for the light of the
sun, stars would be seen at this time, and in the same or any other di-
rection. But, as the light of the stars is by it rendered of no effect, in
order to see them, we must wait until the night-time. Say, it is eleven
o'clock. Remember that we are facing the south; and that, therefore,
the heavenly bodies are all travelling round towards the right hand, or,
to the west. Remember, then, Professor Airy’s words:—‘ We see the
sun, moon, and stars, every day turning from East to West.” And let
us, before we shall be prevailed upon by anyone to imagine that we see
any of these bodies going the other way, think for a moment of the un-
fortunate circumstances which attend thousands of our fellow men con-
fined within the precincts of certain asylums in this country! Well
then : the heavenly bodies, though they all go round one way, do not all
go round together, as we shall see. Let us watch the relative motion of
the sun and stars. Tt is eleven hours, now, since the sun passed the
meridian ; and we now see certain stars, over, or on, or in, the meridian.
‘We see them travelling steadily onwards; the sun, though out of sight,
is doing the same (we may be sure), or he wont get round by the morn-
ing. How, then, can we compare their motions? We must wait until .
anolher night, or, for a more striking comparison, another month. But
we are anxious. Twenty-four hours elapse: and we are at our post
again. Again, the sun has passed the meridian eleven hourssince. We
look in precisely the same direction: and what do we see? The stars
we noticed before have gone further onwards in their journey !—just so
much further onwards that, had we been here four minutes sooner, we
should have found them again in the meridian, as we saw them yester-
day. We reflect, for a moment. 7To gain four minutes in one revplution
18, in the reqular order of things, to gain four minutes in ANY revolution :
and, hence, vn EVERY revolution. This, in three hundred and sixty-five
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revolutions, 18 twenty-four hours! So that, in twelve months, the same sort
of appearances occur again. But we wish to see this more clearly. We
are again at our post ; and, again, it is eleven o’clock—this time, it is @
month since we were here. The sun is still in the same comparative
part of its daily course as it was in before: (although, now, being the
month of May, for instance, its circles are getting smaller). But, where,
now, are the stars which we particularly noticed a month ago? A4 twelfith
part of their daily course further on towurds the west. We reflect, again,
. for a moment. The stars are overtaking the sun, then! It i3 even so.
In order to have seen our particular group of stars on the meridian, we should
have been here TWO HOURS ago! Again: it is in the month of Septem-
ber :—more than five months since we first observed the stars on the
meridian. It is now eleven o'clock. The sun is now, as it was then,
eleven out of twenty-four parts onward in its daily journey; and the
stars we looked at are now gone out of sight altogether—their place on
the meridian being filled by others. Where, then, are the stars by this
time 2 Five months and a half, since we first saw them, they are eleven
out of twenty-four parts gone in their annual recapitulation of position
relative to the sun. We reflect again. The stars are now, then, just
where the sun 18, in relation to us: or, again, they may be said to have over-
taken the sun; and, in order for us to have been here when they were on
our meridian, TO-DAY, we should have had to be here ELEVEN HOURS ago :
—and then, for the sun-light, we should not have been able to see them. It
is eleven o'clock, once more. A month is passed since we were here.
‘Where, now, are the stars we have been watching? One fwelfth part
of their daily journey still further round the heavens. Again we reflect.
The stars have gone past the sun, then, in relation to us:—the sun stself
being still on his way but eleven twenty-fourths of his daily round! Now,
the stars in question, instead of being to the LEFT of the sun, are to the
RIGHT of his position in relation to us! And thus we may go on with our
reckoning until we shall find that, in one year—that is, by the time the phe-
nomena begin to recur,—the stars will have gained one complete revolution in
relation to the revolutions of the sun. And again, this will be three hun-
dred and sixty-six revolutions of the stars to three-hundred and siwty-five of
the sun! And even sois the fact. What, then, follows? Just this. In
the course of a year, the sun, in lagging behind the stars,  appears,” to
those who ignore facts and acknowledge theories, to travel round the other
way !—and, down it goes, as *“ T'he Sun’s Apparent Annual Motion among
the Stars from West to East!” Look at those two men, yonder, racing
in a large circle. They have so many rounds to go in order to run the
given distance. By regular degrees, one man loses a whole round in the
course of the race: so that, at certain times, he may be seen, with res-

ect to the winner, further and further in the opposite direction to that
in which both men are running. Now, says one of those very curious
people with a crotchet to uphold, in language which indicates an utter
disregard of plain facts, and a want of the knowledge that a man cannot
run both backwards and forwards at the same time, ‘ It appears fo ME
that the losing man has been running the other way all the while!” Now,
would not many persons call this curious individual, in most unparlia-
mentary language, “a fool?” This would be very wrong, because the
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individual with the crotchet could n’t help it. But then, perhaps, on
the other hand, people who say very wrong things cannot always help .
Thus have we seen how it is, in all probability, that the idea of the sun's
motion contrariwise to the real appearance of things is brought about.
‘We have seen that it is a mere question of the time in which the heavenly
bodies perform their several circuits relatively to each other, and not as
to any backward or contrary motion. We have seen that Professor Airy
is perfectly right when he says that “ We see the sun, . . and stors
every day turning from East to West.” And, surely, by this time, we
must be quite satisfied that, when he says *“ The Sun travels round from
West to East among the Stars,” it is utterly at variance with the facts,
with reason, with *“ Common Sense,” and with his own very words.

The stars, then, are only theoretically fixed, and not really so.. The
sun only theoretically moves towards the east, or, to the left, and does not
really do so. Now, in page 77, in the volume before us, we find the
following remarks. The Professor is speaking of the stars, and he says,
“You will observe from one month to another (if you always look at
““ the same hour of the night), that they will travel away to the West.
‘“ These motions are referred to the sun, by our habit of using solar
“time; that is to say, at the same solar hour, or when the sun is at the
“same distance from the meridian, the stars are travelling away to the
“right; or in other words, the sun travels away to the left amongst the
“stars.” Well, is this right? If we heard a man say to another, ‘I
owe you a pound ; or, ¢n other words, you owe me a pound !’ what should
we think of him? We should not think that he was a fool, at all events.
But, is it right? Can this sort of thing be tolerated by thinking men ?
I'he MOTIONS of the Stars are referred to the Sun—as a standard,—and
‘“the stars are travelling away to the right; or in other words, the sun
travels away to the left.” !! 'Why, which way is the thing to be settled 2
As, in the case of the two men—there being a ¢ difference’ between them,
—one must be the debtor, and the ofker, the creditor : so, in the point in
question, the real state of affairs must be settled. ““In other words,”
Does the sun travel to the left? or does it not 2 Do the stars travel to
the right? or do they not? Does the sun even * appear” to travel to
the left? or does it mot? Says Professor Airy, in page 65,  But as it
“appears to describe a great circle, then we can assert that the sun
‘“appears to be moving in aplane round the earth.” We have asked the
question, and we repeat it : Is there one man in ten thousand to whom
such a thing as this “appears?” Sincerely do we khops not! * Now
“we come to the question,”—continues the Professor,—* Cannot we
“explain this differently in another way 2”. Don’t laugh! It isa serious
matter. * Differently in another way!” We have already had the thing
explained * differently” in one way: and if we now have it explained
‘“differently” in another way, will not the complication be doubled !
Let us see, however, what it 1s! 'We must tread gently on such ground
as this. We next read, *“ Is it certain that the sun is moving in a plane
“round the earth, or is it certain that the earth is moving in a plane
“round the sun? Either supposition will do.” What do you think of
this, Reasoning Men! * Either supposition will do!” Are these the
things you so much desire to have 2—suppositions # 'Why, you are able
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to make these yourselves, if you desire to do so, without the special services
of an Astronomer Royal! Says Professor Airy, At the present mo-
“ment we have no evidence to guide us; we have nothing to tell us
‘ whether the sun is moving round the earth in a plane, or whether the
‘“earth is moving round the sun in a plane.” To which we respond,—
Certainly mot: both suppositions are wrong—utterly wrong! Do not
let us mistake the motion of the sun now spoken of for the sun’s duily
motion: O, no! This motion—apparent to everybody—is rarely seen in
astronomers’ arguments. The motion here spoken of is the theoretical—
West to East—impossible—motion : and, therefore, is it classed amongst
suppositions!  * But,” says the Astronomer Royal, “we shall shortly
“ have evidence on the point.” And he continues: ¢ In the mean time,
- *T1 will mention this, that there is no inconsistency in supposing that
‘ the earth does move round the sun.” Certainly not: there would be
no ‘‘inconsistency” in supposing that sun, moon, planets, and stars were
all ‘made of green cheese’ together! The inconsistency, should there
be any, would be in palming-off the supposition as a scientific piece of
business. And, really, how many volumes could be compiled having in
them nothing but astronomical inconsistencies, we know not! This
much, however, must be said : the whole of the inconsistencies, mistakes,
contradictions, suppositions, fallacies, and delusions, in connexion with
Theoretical Astronomy, have taken their rise in the one grand error of
The Earth’s Rotundity! 1t would, therefore, be unfair to particularize a
hundredth part of them—and almost as unprofitable as unfair. The
whole of Theoretical Astronomy from beginning to end is one immense
muddle, in consequence of but cne thing—the mistake in the figure of
the earth: and, just as it would be unfair to rap a boy’s knuckles for
every wrong figure in his arithmetical exercise when each mistake arose
Jfrom ONE mistake at the beginning, so would it be unfair and unwise to
wound the astronomers’ feelings more than we are compelled to do. It
must be remembered, however, that, when the boy fails in his efforts to
werk out the proof of his exercise, he looks out for blunders : why should
not astronomers do so likewise 2 Have they proved a single step of their
theory? Not one! And, in Professor Airy's Siz Lectures, do we find
any evidence at all—a single fact—in the smallest degree calculated to
weaken the position we have taken up? We say, honestly and truly,
We do not!  Let those who value Truth, then, see that they get it.
*We see the sun, moon, and stars, every day turning from East to
West.” So says our Astronomer Royal. Unfortunately, however, as
we have seen, t{e whole tenor of the volume before us is a positive de-
nial of the fact. 'We have seen that the sun is said to have an apparent
motion from West to East in one great circle which the astronomers
suppose to be completed in a year. Now, with regard to the moon, it
will be found that her case is viewed in the same light as that of the
sun. She is said to revolve in a circle round the earth in a month.
But, just as it is with the sun, so is it with the moon. The circle which
she 1s supposed to make, from West to East, whilst presenting to us
her various phases, is thus imagined to be a complete monthly circle in
consequence of the extent to which she keeps lagging behind all the
other heavenly bodies day after day. This is really the whole secret!
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And it is the very slowness of the moon’s motion which has led in this
way to the belief that she makes the most rapid revolution of them all.
Again: in the case of the planets, it is just the same. They are all
said to have a distinct motion from West to Fast, contrary to the way
in which ‘“ we see” them travel every day. And, just in proportion as
they revolve about the earth slower than the stars, so is their revolution
about the sun taken to be the quicker '—Just as they revolve about the
earth quicker than the moon, so is their revolution about the sun said to
be slower. Thus, next to the moon in lagging behind the others is
Mercury. Nearly eighty-eight days it'is supposed ke takes to make one
revolution. Then comes Venus. Nearly two hundred and twenty-five
days is she supposed to take over ker journey. Then comes the planet
—monstrous absurdity ! !—then comes the planet Earth ! We, being on
this planet, are supposed to be the victims of an illusion—as, also, are
the inhabitants of the other planets supposed to be,—and, whilst the sun
“ appears” to go round us in three hundred and sixty-five days, it is
we who go round the sun in this time!! Thencomes Mars. The revo-
lution of this planet is supposed to take six hundred and eighty-seven
days. Here t{:e circumstances alter. This planet arrives at the meri-
dian, day after day, about three minutes earlier than the sun—so that he
—Mars—is nearly up to the stars in his real motion, and ks orbit is set
down, as we have seen, as taking nearly double the time occupied by the
Buarth! Then come other planets. Look at Uranus, for example.
More than eighty-four years this planet is supposed to require to make
one revolution. And just imagine, too, that, as the f#ime becomes to be
enormous, so is the distance preposterous. So that when we get to the
planet Neptune, which really revolves round the heavens as much like a
star as one pea in a pod is like unto another, ke is said to be 2864 millions
of miles away from the sun, and to take more than one hundred and
sixty-four years to revolve around it! Only imagine the immense time
of revolution, and the astounding distance from the sun, of some planet
(otherwise, star) yet to be discovered lagging behind the other stars to
the extent of some infinitessimal fraction of asecond! Theidea is quite
overpowering : we submit it to the astronomers.

Here, then, we have the celebrated Copernican Solar System in one
view before us. The most profound piece of presumptive idealism ever
formed by man! Of all absurdities, it stands the most absurd; of all
monstrosities, the most monstrous ; of all complications, the most com-

lex; and of all speculations, the most wild, rash, and unreasonable!

o we enter into details,—they have never yet been fixed and never will
be fixed! Do we enter into explanations,—astronomers themselves are
lost : the child of their brain defies them ; and the very A B C of their
theory is to themselves unexplained! To speak of the magnitudes and
distances and velocities and densities of the heavenly bodies is utterly a
waste of time, and a presumptuous farce :—they 'll all be different to-
morrow. Concerning the heavenly body nearest to the earth—the moon,
—astronomers confessedly know as little about it, theoretically speaking,
as the child that cried to have it. For years and years has controversy
run to its highest pitch—almost to screaming point—as to whether the
moon does or does uot rotate upon her axis: and, with the present ab-
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surd theories hanging round astronomers’ necks, they never will settle
the question,—the thing is impossible. It is well known that, whilst
Newton maintained the fact of the moon’s rotation, Galileo and Kepler
held the opinion that it does not rotate. And the thing is so mixed up
with complications and impossibilities that there it not an astronomer
of the ortgodox school living who can explain it. And is not the moon
said to borrow her light from the sun? Have we not all been taught
this dogma ever since we were old enough to understand that crying for
the moon wouldn't help us to get it? It may, indeed, be doubted
whether “ PARALLAX" ever did believe it. And when we say that the
thing is absurd, we are, in truth, borrowing light from ¢ PARALLAX.”
He says this thing, and we say the same: we cannot get out of it if we
would. But look at the sun and the moon! Why, the light of the
sun is one thing, and the light of the moon is another thing altogether!
It is totally different in its nature—having in it no heating power,—and
diametrically opposite to that of the sun in certain effects. Again:
who has not many-a-time seen the rising sun stealing a march upon
the moon, and putting her light out! Why, the nearer the sun gets to
the moon, the more he robs her! Perhaps astronomers consider this to
be the paying back in the morning of that which was borrowed for the
night. Again: the earth is to the moon—a moon! Thirteen times
more light—according to modern theory—does the earth give to the
moon than the moon gives to the earth! And yet, hear what Professor
Airy says about the influence which the earth possesses over the moon.
In page 196, we find, after the most complicated and astonishing cal-
culations, that “ the earth’s attraction draws the moon in one second” a
distance of “ five hundred and thirty-siz ten thousandths of aninch !™ A
long time will be, yet, ere the ungrateful moon rush full swing into the
arms of Mother Earth. By the bye, would not some Jack Tar like to
see the fellow that lifted the old Dame into the scales when the weighing
took place. We tell the weight, under the rose :—according to astrono-
mers, it is just * s thousand millions of millions of millions of tons!™
Really, this ought not to go any further. But is it any wonder that the
moon turns pale at the approach of thesun? We are told, with becoming
gravity, that “ the rays of the sun have an illuminating power of thirty-
five thousands of millions of millions of millions of millions of candles !™
It is a fact—that Dr. Vaughan says so. Is it at all surprising, then,
that the planet Neptune, although two thousand eight hundred and sixty-
four millions of miles (theoretically speaking) away from the sun, should
be illuminated by such a flare as this? Strange, though, that Earth— -
ninety—well, say any number of miles off: astronomers don’t know how
many—strange that the earth, so near, in comparison, should be so very
comfortably lighted and warmed, and, in some places, scarcely the ch:ll
be taken off! Strange, again—but, there, perhaps it isn’t true—that
Earth can, by just turning round amidst all this blaze, put one-half of
her portly body into the dark! From whence comes the darkness? Is
this theoretical? ¢ Mental!" Well, perhaps so: it is not difficult to
experience this, at times, near home. Very few need to turn round, to
get into this sort of darkness. Unfortunately, it may almost be felz all
around us: and, instead of getting more light, it seems as though it were

R ¥
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continually being shut out even at the very key-hole. And, depend upon
it, one of the greatest hindrances to the light of knowledge is speculation.
Sir John Herschel says, in Good Words, for April, 1863, < Were the
“sun simply extinguished, the planets would all continue to circulate
“round it as they do at present, only in cold and darkness; but were it
“ annihilated, each would from that moment set forth on a journey into
“infinite space in the direction in which it happened then to be moving ;
*and wander on, centuries after centuries, lost in that awful abyss which
“ geparates us from the stars, and without making any sensible approach
“even to the nearest of them in many hundreds or even thousands of
“years.” ‘O, how wonderful!’ exclaims the reader of Good Words:
‘how astonishing it is that the astronomers should know all this!" For
one’s own part, it is astonishing what human nature may get used to in
the shape of scientific speculation and absurdity! And, again: asto the
nature of the sun, almost everything that one can think of—from molten
glass to solid ice—has been said to constitute his bulk! The sun has
not only been said to keep up his supply of matter from the tails of many
millions of comets, but he has been said to furnish matter for the plancts
which have themselves been “shivered off from the sun by the tails of
the comets!” The comets have not only been said to be considerable
enough to supply the sun, but the light of the comets has been said to
be of such a nature that, were it to be solidified, the light of one comet
could be put into a nut-shell! But the stars themselves are said to be
suns; and the light of many of them is said to take three hundred and
fifty thousand years to reach us, at the rate of fwelve millions of miles in
every minute! It may be thought, by some who have been with us all
along, that astronomical absurdity could no further go than this. But
it is & mistake. T heoretical Astronomy finds amongst its votaries men
who affirm that the Copernican Solar System,—with its planets and
moons, and its wheels within wheels,—1s, alfogether, moving through
space!! Sir John Herschel himself says, ¢ We do know—almost to a
nicety—the direction in which that path is leading.” And he says,
“at the very lowest estimate,” the movement through space *“ cannot be
taken under four or five hundred thousand miles a day.” Four or five
hundred thousand miles a day! This is another little motion for the
“ planet” which they call Earth! ‘ How many does this make?’ We
have heard it stated for a fact that the Earth has had assigned to it no
less than eight-and-twenty different movements altogether! Perhaps the
astronomers may reckon the number, less. But what says Professor Airy
about the last new movement? His words are these—thess are his words :
—**The matter is left in a most delightful state of uncertainty, and I
shall be very glad if some one can help us out of it.”

Professor Airy! *“ PARALLAX" can, indeed, help youw out of it! He
has already helped numbers not only out of all the absurdities and the
follies of Theoretical Astronomy, but he has helped them to form just
and true conceptions of surrounding Nature, by giving them facts instead
of theories, reasoning instead of twaddle, sense instead of nonsense, and
things ascertained instead of things dreamed of or imagined. And his
system is the true. It is not within the power of man to overthrow it.

t will be r¢jected by the coward, by the bigot, by the fool: but & musé
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be received by—the man! One cannot speak the truth about Astronomy
without trenching into the Zetetic Philosophy of “ PARALLAX.” Say
that the sun rises: # is a part of Zetetic Philosophy. Say that the sun
sets : it 18 the same. Say that water always finds its level : it is Zetetic
Plilosophy. Say that man walks on the top of the earth, and that he
knows nothing about bottom or sides: ¢ is Zetetic Philosophy. Say that
the bottom of a thing cannot be the top, and, in fact, that twice ten is
twenty : and it is all Zetetic Philosophy together /—we cannot get out of
it. Zetetic Philosophy admits of no theories, no assumptions, no suppos-
itions, no speculations, and no anticipations; and it, therefore, has no
absurdities, no contradictions, no delusions, no sophistications, and no
things but facts! The only question, then, is, What are the facts? It
is @ fact that the Earth is in the form of continents and islands; and
that these are surrounded entirely with water. It is a fact that these
continents and islands are, in the main, level ; and that water which runs
over them in the form of rivers will run down from mountainous ine-
qualities, on every hand, towards the level of the sea. It is a fact that, at
the extreme boundaries of man’s travel, the depth of the various oceans
has not yet been fathomed; and that the waters may truly becalled
*“ The Mighty Deep !™ Tt is a fact, then, that all we know of Earth is
in the water and out of the water; and that, therefore, St. PETER of
old was quite right when he said so. It is a fact that lakes and seas
and oceans are all LEVEL; and that Navigators would as soon think of
trying to fly, as of trying to sail over the ocean with a globe for their
guidance: they must have a chart—that particular chart, Mercator's—
which represents the ocean, not as though it formed part of a globe, but, as
it truly is, a level surface. It is a fact that a view of land or water, or
both, as seen from a balloon, agrees perfectly with the fact that these
are level ; and that one fact will always agree with another fact. It is
a fact that Dr. Dick, in his work called T'he Solar System, published by
the Religious Tract Society, says this :— In cutting for a canal, in or-
¢ der to have the water on a level, certain allowances require to be made
“for the earth’s rotundity. The slope requisite to be made on this ac-
“ count is about eight inches in the mile, thirty-two inches in two miles,
“and so on, increasing as the square of the distance. If the earth were
‘“a plane, no allowances of this kind would be requisite, in order that
“the water in a long canal might stand on a level.” It is a fact, how-
ever, that surveyors do not allow anything for * curvature,” although
it is believed that they do; that the law steps in and will not allow ;
and, that, if they were to do as Dr. Dick says they do, for a canal twenty
miles long, the *“allowance” would be fwo hundred and sixty-siz feet! 1t
is a fact that a vertical line—say, a plumb-line, or, a perpendicular wall
of a building,—in any part of the earth, is parallel with any other such
vertical line in whatever part of the earth it may be situated. It is
a fact that the compass points Northwards; and that, therefore, the
opposite direction, wherever the compass may be, must be South; and
that the directions called East and West are but relative to North and
South, and not absolute as they are. It is a fact that the part to which
the compass points is the centre of all the known land or water ; and that,
therefore, the North is ¢n the centre, and the centre %s the North. It
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is a fact that lines radiating from the centre lead to the circumference ;
and, the North being the centre, the South will be the circumference,
and every part of the circumference will be the South. It is a fact that,
go North or go South, we find enduring snows and unyielding iceburgs ;
and that, but for the absence of the sun’s rays, the ice and snow would
disappear. It is a fact that the North is énside the circular path of the
sun; and that this path is, nevertheless, nearer to the North sometimes
than it is at others. It is a fact that the South is oufside of the sun's
path; and, yet, that this path is nearer to the South sometimes than it
1s at others. It is a fact that, at mid-day, in places near the North,
the traveller seeg his shadow cast towards the North; and that he who
goes anywhere towards the Southern circumference finds %is shadow cast
towards the South; and, therefore, that the sun's path is intermedial
in relation to the Northern centre and the Southern circumference. It
is a fact, then, that the sun is continually travelling in circles which are
concentric ; that these daily circles increase in size until nearly the end
of December, and diminish until nearly the end of June; and, that the
times of the Vernal and Autumnal equinox are the times when the sun
is travelling in circles of intermediate extent, and when he is, therefore,
travelling round over the Equator—his mean path. It is a fact that
these motions of the sun fully and truly account for the phenomena of
Day and Night, and of the yearly Seasons ; and, that no description of
circumstances other than these can possibly do so with even a shadow of
consistency or of sense. It is a fact that travellers in the North, at cer-
tain times, see the sun going through the whole of his daily horizontal
path in the heavens; and that voyagers to the South, see—nothing of the
kind! 1Tt is a fact that the North Star ¢s the centre of the circles made
by the heavenly bodies ; and that no other such centre is known, although
we are led by astronomers to belicve that the consteilation of the Southcrn
Cross stands in the same relation to the stars at the so-called ¢ South
Pole” as the North Star does to the stars at the so-called “ North Pole.”
But, it is a fact that the Southern Cross revolves through the heaveus
as do all the other constellations ; and, that this fact alone is sufficient
to overthrow the Copernican Theory in the mind of any thinking man.
It is @ fact that this little matter is left by the astronomers, in their
published works, almost entirely untouched ; and, it is well for their theory
that it is so. It is a fact, however, that Mr. Bain, in Chambers’s Astron-
omy, says this :—“ We may go on south, . . till we become convinced
“that there is a place in the extreme south end of the earth where the
‘ south pole of the heavens would be in the zenith, and the sphere spin
“ upright, as at the far north, only with the other end up. This place
“ s as inaccessible as the other, on account of the cold : but we are sure
- that it exists, and it is called the south pole of the earth, facing as it

does the south pole of the heavens.” Iu this manner, says Mr. Bain,
—*“ the axis of the sphere will get up again: but now the south end, or
““ the south pole of the heavens, will mount in the sky, and the north
‘ pole descend into the nether unseen regions.” So much for Mr. Bain:
what for the antidote? It isa fact that, since the so-called south pole of
the earth cannof be seen, and the so-called south pole of the heavens
lus not been seen, and not the smallest indication of it either, it is too
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outrageous a thing for the common sense of anybody reasonably to entertain
Jor a moment. And it is a fact that no heavenly body ever descends into
‘ nether unseen regions ; that there are no * nether unseen regions” for
it to descend into; and, that no heavenly body ever yet descended
below the level of the eye of the spectator, let the spectator be wherever
he may please. It isa fact that * We see the sun, moon, and stars, every
day turning from East to West;” and, also, that they really do so. It
is a fact that sun and moon are “ two great lights,” and, that they are,
also, ““ to give light upon the earth” which is the only known inhabited
world in creation. It is a fact that the heavenly bodies shine with their
own light; and, that they neither borrow nor lend. It is a fact that,
whilst there is a great deal that man does know concerning the heavenly
bodies, there is still a much greater amount which he does nof; and
that it is far wiser to admit his ignorance than it is to assume wisdom
he does not possess. Itis a fact that when the sun is over any meridian,
in his daily round, it is twelve o'clock at noon at all places situate on
the meridian in question, whether they be to the north or to the south
of the sun's place. It is a fact that this Time, and this natural mode of
reckoning it, is sufficient for every purpose of man; and, that there IS
but ONE sort of time. It is a fact that, in consequence of man's very
¢ cleverness,” there are supposed to be scores of different sorts of Time;
and, that a never-ending confusion is the result. For, It is a fact that
there are Times based upon the revolutions of the sun, the moon, and of
the stars; and, that one sort has been mixed up with another until every
possible variety is the result. A volume entitled 4 New View of Time,
which was sent forth to the world, anonymously, in 1834, contains a

collection of different varieties. It is as follows :—

““Three species of time: solar, lunar, sidereal—from the sun, moon, and stars.
The VARIETIES resulting—almost innumerable—certainly very curious: common time,
true time, mean time, apparent time, natural time, artificial time, artificial absolute,
artificial relative; civil time, common civil ; legal time, golden time, bis-sextile; . .
leap time, sidereal-natural, sidereal-artificial; astral; luni-golar, astronomical innar,
civil lunar, common lunar, equinoxial lunar, embolistic lunar, anomalistic lunar;
oriental embolistic, intercalary, solar equation time, lunar equation time; true solar
time, mean solar time; cycle time, solar cycle time, Yunar cycle time, cynic cycle time,
anticular cycle time; cusp time, clock time, equinoxial time, precession time, epact
time, cycle of epact time; dominical, synodical, tropical, tropical epact, periodical,
chronological; nsing time, setting time, astronomical, nautical, geographical, plan-
etary; Julian, Gregorian, Dionysian, Ptolemaic, Metonic, Constantinople time, Roman
time, indiction, Roman indiction, imperial indiction, eversion; old style, new style,
anomalistic time, embolistical, incosmical, heliocentrical, geocentrical, zodiacal, zodi-
acal Egyptian, of yptian tropical, Egyptian tropical solar, Nabonasserean, Nabonasse-
rean tropical, Nabonasserean tropical epact; yezdegird time, mystical, acronical, ac-
celeration, abbreviation, horizontal, vertical, amplitudinal, rosodic, canicular, Sossoss
time; neros, saros; calends, nones, ides; lustrum time ; generational time, regnal,
canonical, and very many other amusing varietics. Many of them ?uzzle each other,
however; and some actually quarrel with and contradict each other.’

Of course, a great many of these ‘“ times” are mere past times: but, it
will be remembered by anyone who has given the least attention to this
subject, that a large proportion of the number mentioned are more or
less frequently spoken of in astronomical works. Again: It is a fact
that, if we travel westerly, we may be said to  lose time ;" and, if we
travel easterly, to * gain time ;" and, that this is caused, in the first case,
by our travelling so as to go with the sun in its course, and, in the other
case, by our travelling so as to oppose the sun, or, to meet him in his path.

LS
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And—Tt is @ fact that we have before us a CHAIN of FACTS long and
strong enough, we would imagine, to satisfy any reasonable person that.
he may hold on by it and not be in danger. Is theresuch a chain to be
found in the domain of T heoretical Astronomy ?—or could such an one
be put together from the materials which she furnishes? We answer,
most emphatically, No! and we challenge the world to produce one.

So much, then, for the physical aspect of things relating to T heoretical
Astronomy—a science which we have fairly and candidly ‘¢ Ezamined,”
and earnestly and fearlessly “ Exposed.” There is another aspect of
affairs—the theological ! How long would it take to survey this? Go
back to the time when the guardians of our own very Christian Re'igion
took it to be heretical and damnable to say that the earth moved, in op-
position to the Sacred Text ; and trace the course of events down {o the
present time when the guardians of this same Religion cease to trouble
themselves at all about it or else have not faith enough in the Book
which they believe to be Gop’s Word to defend it against the assaults
of the champions of a speculative science: and we shall form, then, but a
faint conception of the duties of the task. 'We shrink from it. All we
shall do is to refer to one or two cases, taken almost at random, of the
strange anomaly of professing Christians worshipping Scisnce in utter
ignorance of its fundamental principles, and ignoring the Book which
they bind themselves to believe. Who has not heard of Heaven our
Home 7—we mean, the book so called. The author says, “ Ask a child
“¢ Where is Heaven?" Is there any dimness or doubt existing in the
“mind whilst giving the answer to your question? No! The finger
*is instantly lifted up, and, looking and pointing to the over-arching
*sky, the answer is, ‘ Up there.'” The author then speaks of the change
brought about by learning Astronomy! and he asks, Would it be right,
when the ideas of childhood are vanis{ned, “ hastily to jump to the con-
clusion that Heaven is nowhere 2” ‘ Where, then, is Heaven?” asks
the author : and he continues :—* The Bible constantly speaks of it as
up, as above.” . *Take the case of an individual who speaks about
‘“ Heaven, and who, in faith, looks up to it at Twelve o’clock in the day.
* Up, with him, simply means the direction in which he is looking into
“the great pavilion of space. . Let twelve hours pass over that indi-
“ vidual's head, whilst meanwhile the earth is revolving in its diurnal
““motion, and has now brought him into the exactly opposite direction,
‘“ in reference to that great pavilion, from what he was twelve hours be-
“fore. Let him now speak of Heaven, and let him look up to it, in
*‘imagination and in faith; his feet are now . towards the Heaven to
‘“ which he looked twelve hours before; his head and uplifted eyes are
‘“in the entirely opposite direction. . . Either there must be two
“ Heavens, or all space is Heaven, or he is mistaken in his view of the
“ direction in whicg Heaven lies from him. . . It may be that beyond
“ all that is visible, and beyond all that is existing in Gop's lower crea-
“tion, there lies and there expands and there gleams beneath the light of
“Gop's own manifested presence the Heaven of Heavens, which forms
“ the etherealized, luminous, material habitation in which the children of
“ Gop are throughout eternity to dwell.”! Suppose, now, we take up
the Christian’s Penny Magazine, for June, 1859, just to see how far off
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those objects are BEYOND which Heaven is supposed to be. HERSCHEL is
the guiding star ; and the * Astronomical Lessons™ absolutely tell us
of «“38000™ “universes!” We read:—“If we estimate our cluster to
“ contain 20,000,000 stars, and each of the other 3,000 clusters to be
“no richer, we have spread out before us, in the vast regions of space,
¢ thousands of millions of suns, all the workmanship of our adorable
« Creator, and all sustained by His infinite power. The most distant of
‘¢ these universes appear like faint clouds or patches of light, even when
“ yiewed through the most powerful glasses yet constructed. So far
“removed are some of them, that Dr. Nichols estimates their light
« —at the amazing velocity of nearly 200,000 miles in a single second,
¢ —would require no less a period than thirty millions of years to reach
“the earth!”!! CHRIsTIANS! Do you know where Heaven is now?
EnarisgMEN! Should we fail to get at you—to lay hold of you—through
means intellectual, argumentative, iconoclastic, can we do so through the
influence of Religion? 'We care not how it be, so that you do but
THINK FOR YOURSELVES. Think whether you will continue to be the
innocent victims of a system of Theoretical Astronomy not one step of
which has ever yet been proven by any one of its most enthusiastic de-
votees, or whether you will become the intelligent recipients of a mass
of evidence which is incontrovertible and eternal. Think whether you
will continue to be involved in the meshes of a huge net-work of folly
and contradiction and absurdity, or whether you will stand free to roam
at pleasure up and down the paths of Truth, fearing no facts—afraid of
no straightforward language—compelled to use no artifice or sophism or
evasive trick. Think whether you will teach your children Theories
which you cannot explain to them, and which cannot be comprehended
even by the men who propound them, or whether you will teach your
children to lay fast hold of Facts which shall be clear to them, and which
they shall be able to demonstrate to others. Think whether you will
teach them to believe, and to ignore the very existence of their senses,
or whether you will teach them to reason, and to use the faculties with
which they find themselves endowed. And T'hink whether the Theoret-
¢cal Astronomy taught in the Schools of the nineteenth century shall be
permitted to go on enslaving the mind and deadening all its powers,—
to go on telling her dreams and dealing out her delusions,—to go on
pretending to be the legitimate handmaid of Practical Astronomy of
which we have said nothing and for which we could not say too much,—
to go on leading the people pellmell into infidelity or unbelief in Gop
or in a Spirit World both which she drives millions of millions of mil-
lions of miles from her presence whilst she pretends to be drawing all
with her towards them,—and to go on pointing to a Heaven so far from
us that none but fools will believe in such a Heaven at all :—or, whether
it were not better to unite to put down, inasmuch as your own words or
actions may influence those around you, a system like this; and to hold
up a Philosophy which has Gob as the Author of it,—which has Nature
always at hand to illustrate it,—Reason, to support it,—the Bible, to
agree with it,—and which hag “ COMMON SENSE" to recommend it.

THE END.

William Carpenter, Printer, Greenwich.
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