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T H E  STORY OF H A L L E Y ’S COMET;

JOHN CANDEE DEAN.

F o r  P o p u l a r  A s t r o n o m y .

After an absence of seventy-five years, and after visiting a 
region that is perhaps fifty million miles more distant than 
the outermost planet of the solar system, Halley’s comet is 
again approaching us, and even now, is nearer to us than the 
planet Saturn.

The return of this celebrated comet—the first known to move 
in a closed orbit—causes it to be an object of extraordin
ary attention. Its brilliancy, its sensational size, the records 
of its returns, extending back nearly two thousand years— 
the consternation spread throughout the world by the belief 
that it would destroy the Earth, make it the most famous 
comet in history.

In 1682, during the reign of Charles II, a comet appeared 
of extraordinary size which was observed by Newton, Halley 
and other astronomers of the time. Halley followed its course 
among the stars and comparing his observations with the 
records of previous comets, came to the conclusion that the 
comets of 1456, 1531 and 1607 were but different appear
ances of the same object. He staked his reputation on a pre
diction that the comet would return in about seventy-five 
years. True to this prediction, it did appear in 1758, when 
Halley had been sleeping in his grave for sixteen years. The 
reason that the name of Palitsch, a Saxon peasant has been 
preserved to posterity is, that his eye was the first to catch 
sight of the returning comet.

Comets have always been considered precursors of war and 
other horrible woes. This belief, even now, is not confined to 
the unlearned. Once it was universal. In the year 43 B. C. a 
comet appeared that was so bright it could be seen in the 
daytime. This was the year following the assassination of 
Julius Caesar, and the Romans believed it to be his metamor
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phosed soul armed with fire and vengeance. No wonder that 
the great comet added to the confusion following the death of 
Caesar. Rome was without a ruler. Civil war added to the 
prevailing consternation. Octavius was playing with the sen
ate, waiting for his opportunity to assume control. Caesar’s 
assassins had either been killed or driven from Rome. Brutus 
and Cassius fell at Philippi and the delicate neck of Cicero had 
been severed by a single stroke of a Roman soldier’s sword.

F igure 1
H a l l e y ’s C om et  of  1682.

When the great die, it is natural to think that all nature is 
convulsed.

“ A little ere the mightiest Julius fell,
The graves stood tenantless, and the sheeted dead 
Did squeak and jibber in the Roman streets:
As stars with trains of fire and dews of blood, 
Disasters in the Sun; and the moist star;
Upon whose influence Neptune’s empire stands,
Was sick almost to doomsday with eclipse.” 

Calphurnia had warned Caesar of his impending fate by 
saying—

“ When beggars die there are no comets seen;
The heavens themselves blaze forth the death of princes.” 

In 1680, only two years before the appearance of Halley’s
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comet, there blazed forth a comet .that was remarkable for 
being the one which Newton first proved to be moving under 
the Sun’s attraction. It was also notable for having been in
vestigated by Halley, who found that this brilliant celestial 
bodj' had appeared at intervals of about five hundred and 
seventy-five years, of which this was the fourth recorded re
turn. Its first appearance, which closely followed the death

Orbit  of  H a l l e y ’ s Co m e t .
Showing position of the major planets for July 1st, 1908 and 

probable position of Halley’s Comet on that date.

of Caesar, has just been referred to; its second visit was in the 
year 531; its third in 1106; its fourth in Halley’s time; and 
its fifth may be looked for by our expectant posterity about 
the year 2255.

When Halley traced the orbit of his comet of 1682, he dis
covered it coincided with that of the comet observed by Kepler 
in 1607. So close were the orbits together, that if drawn in 1 
the heavens, the human eye could almost see them joined in a 
single line. He found that it was also true of the comet seen 
in 153L. This was conclusive proof that these bodies were 
identical. It is said that from the testimony of early writers, 
Halley traced the returns of his comet back for seventeen 
centuries.

One of the early appearances of Halley’s comet was in 1066, 
and because this was the year of the Norman Conquest of 
England, unusual attention was drawn to it. To William, the 
Conqueror, it was an auspicious sign in the heavens, but 
to Harold and his army it proved a portentous omen.

In the library of the city of Bayeux, France, is preserved a 
remarkable piece of tapestry of great archaeological interest
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by reason of the details shown of arms and costumes. It is 
embroidered with episodes of the Norman Conquest from 
Harold’s visit to the Norman court, to his death at the Battle 
of Hastings, and is said to have been made by Matilda, queen 
of William the Conqueror. On it is figured Halley’s comet 
of 1066.

On the return of this comet in 1456, a wider terror was 
spread than ever known before. It was described by those 
who saw it as an object of unheard of dimensions, with a tail 
that stretched more than a third of the way across the heav
ens. The belief was general among all classes that the comet 
would destroy the Earth and that the Judgment Day was at 
hand. Three years before, the victorious Turks had captured

F igure 3.
O rbit  of H a l l e y ’s Co m e t .

*  Showing the position of the Terrestrial planets on May 1st, 1910
and probable perihelion position of Halley’s Comet on that date.

Constantinople. This year Mohammed II, surnamed “ The 
Conqueror,” crossed the Hellespont with his army and threat
ened to overrun all Europe. The terror was such that the 
people seemed regardless of the present and anxious only for 
the future. They gave up all hope and prepared for their doom. 
Treasure uncounted was poured iuto the apostolic chamber, 
by the frightened people. Alfonso Borgia was pope, under the 
title of Calixtus III. He ordered the Ave Maria repeated three 
times a day instead of two, and to the prayer was added— 
“ Lord save us from the Devil, the Turks, and the Comet.” 
He ordered the church bells rung at noon, which was the be
ginning of a practice still common in Christian countries.
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F igure 4.
Donati’s C om et  of  1858.
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At length the fiery comet began to wane; a victory had been 
achieved over the demon in the firmament, the Turks were 
checked by Hunyady at Belgrad, but tranquility was not fully 
restored until the final disappearance of the comet.

Halley’s comet ot 1682 was larger and brighter than that 
of 1456. Its tail was more than ninety-six million miles in 
length, but science had robbed it of its terrors, and history 
pointed to the failure of its predecessor. Newton had just dis
covered the law of universal gravitation, which explained the 
motion of planets and comets around the Sun and placed the 
solar system on a mechanical basis.

F igure 5.
H ead of  Do n ati’s C o m e t .

The tendency of a superstition to persist, even after closely 
allied phenomena have been explained on a purely natural 
basis, is illustrated in the belief that planetary motion was 
due to guiding spirits. Although Copernicus discovered that 
the planets revolved around the Sun, instead of the Earth, he 
still believed that their motion was controlled by these spirits. 
Galileo confirmed the truth of the heliocentric theory, but his 
faith in the supernatural motion of the planets was undisturbed.

Not until the genius of Newton had discovered the law of 
universal gravitation, and provided a mathematical foundation 
for Kepler’s laws, were these conducting spirits entirely dis-
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missed. It required the discoveries of three great men and 
two centuries of time to disprove the foolish fancy of little men.

Edmund Halley was a great astronomer who had an illus
trious career. He was secretary of the Royal Society, professor 
of geometry at Oxford, and Astronomer Royal.

William III placed him in command of a ship for scientific 
exploration, more especially for the purpose of studying the 
variation of the magnetic needle, and also ordered him to visit 
the American colonies to make such observations as were nec
essary for the more accurate determination of their longitude 
and latitude. Halley’s constant gaiety, cosmopolitanism, and 
good fellowship, won for him great popularity with his col
leagues, while his reputation as a scientist was earned by the 
most arduous and protracted labor.

Or b ita l  C urves o f  C om ets .
Periodic comets move in elliptical orbits. Comets of higher speed 

move in parabolic orbits. Comets of the highest speed move 
in hyperbolic orbits. The last two curves carry them off 

into the wilderness of space, never to return.

His career was closely interwoven with that of Newton’s. 
It is related that Halley, Hook and Sir Cristopher Wren were 
at London debating about the forces controlling planetary 
motion. Finally Halley announced that he would go down to 
Cambridge and present the question to the great Newton. 
Going direct to the philosopher’s rooms at the University, he 
at once asked—“ What orbit will a planet move in, if attracted 
by the Sun inversely as the square of the distance?” “ In an 
an ellipse” said Newton. “ How do you know that? ” said the 
astonished Halley. “ I have calculated it” said Newton. He 
then told of many more wonderful discoveries, and, to Halley’s 
joy, informed him that they were all written out in a manu
script which he would give him to read; but to Halley’s dis-
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may the volume could not be found. It had been mislaid, and 
he returned to London without it.

Afterward Newton reproduced his manuscript and forwarded 
it to Halley. He found that it was an orderly and scientific 
unfolding of the achievements of the greatest scientist that the 
world had produced. It satisfactorily solved all the great 
problems of astronomy. It showed that comets like the plan
ets, revolve in regular orbits. It gave to the world the great 
discoveries for which mankind had long been waiting, and 
furnished a foundation for modern thought and modern science.

Perhaps Halley’s greatest achievement was in rescuing this 
work from oblivion, obtaining the consent of the author to

F igure 7.
Show ing  h o w  Ju piter  En traps  C om ets .

The original orbit of comet is indicated by the dotted line. When 
the comet happens to pass near Jupiter, it is drawn out of its 

course and takes the new elliptical orbit shown, the 
outer end of which is near Jupiter’s orbit.

publish, paying the expense himself of publication and person
ally seeing the work through the press. It is known as 
Newton’s “ Principia” and is said to be incomparably and 
indisputably the greatest scientific work ever published.

The discovery that Halley’s comet was periodic established 
the fact that many comets are members of the solar system 
and governed by the same laws of motion as the Earth and 
other planets. Their orbits, however, are flat ellipses and their 
planes of revolution bear no relation to the ecliptic.

If a periodic comet were the only member of the solar sys
tem, its path would be an exact ellipse and its period of revo
lution unchangeable, but, owing to gravitational attraction 
of the great outer planets, comets are sometimes drawn out
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of their courses, which affects their time of revolution around 
the Sun; hence, it becomes necessary to compute each return 
separately. The last return of Halley’s comet was in 1835. 
Four great astronomers had figured its orbit, and assigned 
November as the time for its nearest approach to the Sun. 
This proved to be correct. It passed its perihelion on Novem
ber 16th and was visible from August 5th, 1835 to May 5th, 
1836. The. late Compte de Pontecoulant published the result

of his computations in 1864 and gave May 1910 as the time 
for the comet’s next perihelion passage. It is quite probable 
that photographs of Halley’s comet will be obtained before 
the end of this year. Figure 10 shows the apparent positions 
of the comet in the heavens for every three months, from July 
1st, 1908 to October 1st, 1909, after which time it will prob
ably be visible to the naked eye.

From what has been said, it will be observed that the period 
of Halley’s comet is about seventy-five and a half years. Figure
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2 shows that its orbit extends beyond Neptune’s ; in fact, at 
aphelion it is five hundred million miles farther from the Sun 
than Neptune is, while at perihelion it is thirty-eight million 
miles nearer to the Sun than the Earth is. The Earth’s orbit 
is too small to appear in this figure, and Figure 3, drawn on 
a much larger scale, is introduced to show the comet’s orbit 
when near the great luminary.

For the past thirty-five years, Halley’s comet has been trav
eling toward us, and it is now nearer to us than Saturn. The 
plane of the comet’s orbit is at an angle of seventeen degrees 
to the plane of the Earth’s orbit, and its motion is retrograde, 
or in a direction opposite that of the planets. All the planets 
move eastward, while Halley’s comet moves westward. It 
must not be assumed that its orbit is so large that it ex
tends into the region ol the fixed stars. The distance to 
the nearest of the fixed stars is so vast that a comet mov
ing under the Sun’s attraction from that region would re
quire twenty-million years for a complete revolution.

Not more than one comet in fite is periodic. When the 
flight of a comet is more than twenty-six miles a second, 
at a distance of ninety-three million miles from the Sun, its 
orbit will be either a parabola or a hyperbola, and after 
passing around the Sun, these curves will carry it off into 
limitless space never to return. If, however, the speed is less 
than stated above, the orbit will be elliptical, and as the 
ellipse is a closed curve, the comet will re-appear at regular 
intervals.

Certain periodic comets have had their orbits changed from 
parabolas to ellipses by the disturbing attraction of the outer 
planets. This problem was worked out by Laplace, who found 
that when an irregular comet passed closely in front of a 
large planet, its velocity would be retarded to such an extent 
that it would fall into an elliptical orbit and become periodic. 
If the planet were Jupiter it would be said that the comet 
had been “ captured” by Jupiter, and belonged to “Jupiter’s 
family.” Its aphelion point would then remain near Jupiter’s 
orbit. Neptune has a family of six comets including Halley’s; 
Uranus a family of three; Saturn two, and Jupiter about thirty. 
Figure 8 shows the orbits of Jupiter’s family of comets. It is 
large because its mass is greater than that of all the other 
planets combined, and its influence over comets is proportioned 
to its mass. The individuals of Jupiter’s family are small and 
their periods of revolution run from three to nine years.
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Large comets are magnificent objects, as bright as Venus, 
with nebulous heads sometimes as large as the Moon, and 
luminous trains extending one-third of the way across the sky. 
The most celebrated comet of the nineteenth centurj' was 
Donati’s, which attained its greatest brilliancy in October 
1858. Its orbit is elliptical, and its period of revolution around 
the Sun is nearly two thousand years. This comet is shown 
in Figure 4, and its remarkable head, from the drawing made 
by Bond (who was director of Harvard Observatory at the 
time of its appearance) is shown in Figure 5.

Comets consist of three parts—
1 st—The nucleus, or bright starlike kernel, which is the real 

comet, and from which the other parts are evolved.
2nd—The coma or hazy envelope surrounding the nucleus.
3rd—The tail or luminous train stretching away into space. 

Sometimes the tail is entirely wanting or hardly discernible.
It is a strange fact that the tail follows the comet as it ap

proaches the Sun and goes before it w’hen it recedes from the 
Sun. The tail develops as the comet draws near the great 
luminary, and diminishes in size and splendor as it moves 
away from it. On the contrary, the nucleus and coma always 
contract when near the Sun and expand again as the comet 
recedes.

The mass or weight of comets is small compared with other 
heavenly bodies, but their volume is much larger than any 
member ot the solar system. The mass assumed by Young for 
the very largest comet, like Halley’s, is equal to a ball of iron 
150 miles in diameter. The tail is so unsubstantial as to be 
below the density of the best vacuum scientifically obtained. 
It is millions of times less dense than our atmosphere.

Comets have neither tails nor light until they approach the 
Sun. The tails are evolved by the stimulus of the Sun’s heat. 
They become luminous by solar light and heat. When a dis
tant comet is discovered through the telescope, it is merely a 
round nebula, but as it approaches the Sun the nucleus ap
pears and a luminous jet or tail developes.

The very recent discoveries in radio-activity and of light 
pressure, give a complete explanation of the nature of tails ot 
comets. Professor Arrhenius, ot the University of Stockholm, 
is the father of nearly all the theoretical interpretations of 
observed phenomena of mechanical pressure of sunlight.

The tails of comets at first show the presence of hydrocar
bons, and as they approach still nearer to the Sun, metallic
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vapors appear. The matter composing the tail is driven out 
of the nucleus by solar heat and is repelled by light pressure 
into space, where it passes away never to be recovered by the 
comet. The tail increases in size as the comet passes nearer 
to the Sun. Iron, magnesium, and other metallic vapors ap
pear, and as the heat increases, the hydrocarbons break up 
into smoke or soot. The pressure of sunlight is probably due 
to the bombardment of corpuscles constantly flung from the 
Sun. This pressure is delicate for a given area, and for the 
whole Earth’s surface amounts to only 70,000 tons; but very 
tinely divided matter, like the soot of the comet’s tail, is acted 
on energetically and driven out with enormous velocity. The 
Sun’s powerful light illuminates the particles of free carbon and 
causes the tail .to glow with a silvery light.

Closely associated with the subject of comets is that of 
meteors, or shooting stars, which occasionally penetrate the 
atmosphere and fall to the Earth. They are supposed to be 
fragments of comets, as will be shown presently. It is estim
ated that about five hundred meteoric stones annually strike 
the Earth’s surface. Most of these are small, not weighing 
more than a pound or two, while some weigh hundreds of 
pounds. The largest known meteorite is that which was 
brought from the west coast of Greenland in 1897 by Lieuten
ant Peary, U.S. N. It weighs ninety-tons and is composed of 92 
per cent iron, and eight per cent nickel. The only pure iron found 
on the Earth’s surface is of meteoric origin. Meteors are black, 
cold and invisible until they enter our atmosphere. The friction 
due to shooting through the air a,t an incredible velocity of 
perhaps forty miles a second, fuses them to a white heat, 
causing them to glow with the brilliancy of the electric arc. 
Before they enter the atmosphere, they are called meteoroids; 
while luminous they are called meteors; after they strike the 
Earth they are called meteorites.

The mean velocity with which meteors enter the upper atmos
phere is about twenty-six miles a second, or one-hundred times 
the muzzle speed of a rifle bullet. It is calculated that five 
hundred million meteors collide with the air every day and 
although their average size may not be larger than a buckshot, 
the enormous penetrating power of even the smallest meteoric 
grains would be sufficient to destroy all life were it not for 
the thick, soft, elastic, kindly envelope of air that surrounds us.

Nearly all meteors burn out and volatilize by air friction 
within a second of time, while still fifty miles from the Earth’s
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surface. Until the discovery of the mechanical theory of heat, 
the phenomenon of burning meteors was a stumbling block to 
investigators. Lord Kelvin showed that a thermometer placed 
in front of a rapidly moving body rose one degree when passing 
through the air at 125 feet per second and the temperature 
increased as the square of the velocity. A few grains of mete
oric iron striking the atmosphere with the velocity of celestial

F igurk 9.
A M e t e o r it e . W eig h t  700 lbs. P hoto  by F arrington .

matter evolves as much light and heat as the explosion of 
several pounds of gunpowder.

The very few large, firm meteors that pass through the at
mosphere without being destroyed by potential heat, have 
their motion reduced to the moderate velocity of 400 to 500 
feet per second. At Upsala, Sweden, fragments of a meteor 
struck the ice of a lake in winter and rebounded without 
breaking the ice.

It is believed that" vast swarms of meteoroids revolve around 
the Sun. Under certain favorable conditions these meteoric 
rivers become visible to the naked eye. A few minutes after 
sunset, especially in the spring, an afterglow of white light, 
resembling the Milky Way, may be seen extending from the 
western horizon along the Zodiac towards the zenith. It is 
conical in shape with the middle of its base where the Sun 
sets. It is called the zodiacal light and has been observed for 
ages. It is also visible in the early morning. In the Orient,
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where there are religious ceremonies at the break of day, the 
light is called the “ fox’s tail” or “ false dawn.” It is supposed 
to be the reflected light from myriads of meteoroids revolving 
around the Sun, extending their course far beyond the orbit of 
Neptune, the outermost planer of the solar system.

When comets pass quite close to the Sun they are subjected 
to disintegrating influences, and have been known to divide 
even while under the observation of astronomers. Whenever a 
comet begins to break up, the disintegration continues until it 
becomes a mere group of cometary fragments moving in a 
great elliptical orbit around the Sun. Roche, Maxwell and 
others have discovered a law which explains the breaking up 
of comets. It is called the “ Law of Disruptive Approach” 
and is substantially as follows:—
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F igure 10.
C ourse oe H a l l e y ’s C o m e t .

The dotted lines connect the predicted positions of Halley’s Comet for 
every three months from July 1st, 1908 to October 1st, 1909.

Whenever a celestial body passes within a certain distance 
of a larger, denser body, it will be torn into fragments by 
differential attraction. The critical distance varies with the 
relative sizes of the two bodies, and is called “ The Roche 
Limit.” This law not only explains the cause of the disrup
tion of comets, but also accounts for the phenomenon of the 
rings of Saturn. By the disruptive approach of one or more 
of Saturn’s Moons, within the Roche limit, they have been 
pulverized into meteors, which form the beautiful rings that 
revolve around the planet.

Mention has been made of gases being driven out from 
the nuclei of comets by the heat of the Sun, thereby con
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tributing material for the phenomenon of the tail. It has 
been found that meteorites are saturated with occluded gases, 
hydrogen, helium and carbon oxides. At one time Dr. Odling 
lighted up the theater of the Royal Institution with gas 
brought down from interstellar space by meteorites.

Because comets, unlike planets, observe no one direction in 
their orbits, but approach and recede from their great center 
of attraction in every possible direction, the danger of their 
collision with the Earth has raised a question of serious 
interest.

There is not the slightest doubt that if the head of a large 
erratic comet should strike the Earth, it would instantly 
reduce it to chaos, mingling its elements in ruin, which 
would result in universal death to nearly all forms of life. 
Should the nucleus of such a comet even sweep through the 
regions of our atmosphere, the resulting intensity of light 
would probably blind every eye that beheld it, and the gases 
evolved would vitiate the air so as to render it unsuitable 
for breathing.

The question of the danger of collision with comets was 
of such importance that the French government at one time 
called the attention of its ablest astronomers to the solution 
of the problem, and after mature examination they reported 
as follows:

“ We have found that out of 281,000,000 of chances, there 
is only one unfavorable. Admitting then, for a moment, that 
the comets which may strike the Earth with their nuclei 
would annihilate the whole human race, the danger of death 
to each individual, resulting from the appearance of the un
known comet, would be exactly equal to the risk run, if in 
an urn there was only one single white ball among a total 
of 281,000,000 balls, and that his condemnation to death 
would be the inevitable consequence of the white ball being 
produced at the first drawing.

From an examination of Figure 3 some may infer that 
there is danger of Halley’s comet clashing with some one of 
the planets. It must be remembered that this comet moves 
at an angle to the plane of planetary motion and loops 
through that plane at points where there is no possibility 
of collision.

Indianapolis, Indiana,
March 26, 1908.


