meteors, 100.to 8§,
the individual me
from several feet
that.is required
“1ar apart,‘or that t
parts of the comet is so ex

the mean density of the w
less than, one nine-tho
air at the earth’s sur

However, whatever ma
aggregation in a_comet,
comets as a whole are not
descence. That their ligh

manner or other on the s
fact that on receding from
account of faintness, whil
measurablé diameter.
impossible if they wer

strict sense of the word. - As

Spectroscope .tells us that a.

flected sunlight.

gives an emission
presence of “some
which may be cya
if not both: -sThat
out the comet, no
luminosity is pro
caused by sunlig
able hypothesis
menon. In spe
writer'was care

' ‘comet “as-a-whole™
comet approaches
sun, the bases®and e
which are supposed
nucleus-may become
extent as to become
a short time,

- Spectrum of -th
which - latter
miles of the s
helion distanc
the carbon ba
due to the va
nesium, with a multitude
longing probably to iron
phenomenon’ did not last

- to identify. the latter.

- Thése facts make it self-
there can be no danger of
tail ‘setting fire to the ear
mosphere—even if - the ¢

:iconsisted of glowing. gase
©of perihelion_passage, an
streamed out in the tail

ould be cooled down ve

pansion before they reached us;

‘Decause the small
earth. could do it

»000,000 miles
ihelion distance
proach to the éart
after perihelion

2. But science assures
behave differently. No ha
‘inhabitants can possibly re
. ever observed

ly appears liké a dim star sur-
Y a patch of more or less luminous

which latter seems to stream out
y from the sun,
some of which have ‘been
r 35 to 60 deg. of the
like point, which on an
four out of every - five
“nucleus” (Latin word,
nding - nebu-
word for haif.
however, is not derived
reek “kometes,”
with long hair,
their behaviour..
8 are, to all intents and
and the planets move all
nd: never de-
ptic, ‘the greatest inclin-
_of the small planet
) ¥ the comets appar-
they move direct or
ation of, their orbits
y have every ‘valie between

The following
by the Manilla i
compiled by the Rev. Geor
of the weath N iy
ernment of the Phillipine Islands,
: i WeatherFBumau,
rvatory, Feb. 4, 1910.
e g transmitting a
eturn of Halley’s

was published as a ame region of
Bureau of Printi comets comes
n every 3.3 years and twelve
g from 5.2 fo 7.6 years, the
rowing ‘off of matfer should
¢ noticeable.

gument best calculated to
garding the passage
the fact that

aéain to the s
the periodic -

000 miles in diameter, and the latter returns
teots may .vary in diameter
:to mere particles of dust; all
is that either they are suffi-

ng, and was

. m to the earth or its
ge.M.v'ngck, ST,

sult from any comet
» except through eollision, which
qter on. What could such evil
ey - would have to consist either
rth’s path around the
into our atmosphere
ng afire of it
None of the§e ogeur-

to perihelion once i
in periods rangin
effect of such th
gradually becom

. in the direction
one or more tails,
known to stretch
sky. The bright, s
average is present in
comets, is called the
aning kernel) and t
losity “coma,’
The word “c
from the Lati
which means a
' Not less bBewi
While the ' fixed
purposes; immovable
in-one direction

the density in other
eedingly small that
hole ig equal to, or
usandth of th

effects be? Th
in an alteratio
sun, or in the streaming
of noxious matter,
by ‘the comet’
rences is to be feared. -

(a) As to th
ceedingly large,
also exceedingly

Sir: I have the
pamphlet entitled “The R
Comet and Popuilar Appr
by Rev. Fr,
this Bureay,
respectfully recommend,

As the reasons for its preparation
stated in the “Introductory
only add that T am convinced
of its anthor may be ©Obtained
is given the widest circulation
respectfully,

through a comet
the thing has act
a-century ago. A
mers of repute th
the great comet
minutes a.m. of
miles within it a
of its entire: len

s tail consists in
y-happened less than half
ccording to several astrono-

or in the setti ;
Y be the,state of
one thing s .sure;
luminous by incan-
t depends in some

George M. Zwack, sec a ’ being the Latin
ation of which T ¢ first, comets are indeed ex-
s but, considerin
flimsy creatures,

of Enke’s comet (period three
) has a diameter of 300,
8} becomes visible at a
of miles. "This gradua
comet’ approac
evemn 8o, at a perihelion dist
of miles the head has still
to 14,000 miles,
means a large one.

are the tails with wh
while in the neighb
are rarely less than
but may reach much
tail of the great
of miles long,
the head, and 10
Such _incomprehe

: ; g their bulk, 30; 1861, some 300,000
pérson or thing approximately two-

gth from the h

Remarks,” I need
that the purpose
if the pamphlet
possible.—Very

SE. ALGUE,
1e Weather Bureau.

it they disappear on
presenting a
would be utterly,
luminous in the
to their light, the
part of it is re-
But ' the. greater .part of it
spectrum which reveals the
gaseous carbon compound,
nogen or some hydracarbon,
glowing through-
11 dare assert. Its
bably due to phosphorescence
ht; but by far the most prob-
makes it ‘an electrical pheno-
aking: of incandescence, the
the denial to: the
; 'because when a
ry close. to the
ven the meteors
to constitute the
heated. to such an
self-luminous for
This explains why the
¢ great comet of 1882,
passed - within - 300,000
urface of the sun (peri-
€ 0.008) showed, besides
nds, also the bright lines
pors of ‘'sodium and:

around the sun-a 130 miillions. evening of that da
ishes as the From all these
clude that, whatev,
tail of Halley’s co
through the sam

very interestin
C

hes the sun; but
ance of 33 millions
a diameter of 12,000
Enke’s comet is by no
Of still vaster dimensions
ich comets are ornamented
orhood of the sun,
0. millions of . miles Jong,
reater lengths. Thus the
comet of 1882 was 100 millions
000 miles in diameter near
million miles near the end.
tisibly . bulky affairs appea

considerations we must con-
er may.be the nature of the
met,-the passage of our
19, 1910, will be 2
y_harmless occur-

{IO

: Directed of t

The honoura ; ‘
the Secretary of the Interior,

\ Manilla, P, I,

retrograde, ‘and the inclin
to the écliptic ma g and quaﬂ
and épectrogcope,
tics, - have' proved
oubt that, all thejr
g, comets are ‘ce-

vertheless, teléscope
of mathema
sibility ‘of a'd

111. From data
ing explanations it
ley’s comet, at |

.not possibly do
bling into the sy
Its least distanc
54,000,000 miles; from ‘the
As comets have
0,000 miles fro
be no danger of the
still less fear—if p
its crashing into th
h this remark

interspersed in the forego-
is perfectly clear that Hal-
present return, can
hief by either tum-
ing: with the earth.
former will exceed
latter it will be 13,-
passed unscathed: go
m-the sun, there can
present one fal
ossib}lle--'need

with the aid
beyond the pos
peculiarities notwithstandin
which. do not _differ
and the planets, our ea
are composed of matter
accustomed to;-and that
e, universal law of g
tation ‘and other physical laws;
.behoves a somewhat eccentric b
derly member of
they new ‘creatio
to us be'it even for
have wandered thro
Halley’s comet in
acquaintance of th
“member of our o
since it is a periodic
“comet ‘which .revolv.
like the earth and t
our solar system
comes visible at s
fact that-its path i
of vastly greater’ le
our earth, and that,
comet needs over se
complete it once; wh
only one, does not 2
the comet belon
that is, ‘to the'
revolve aroun
Bt Halley's com
sentative of ifs class j
seventy-five comets
liptical orbits _aro
and, while some fif
revolution exceedi
twenty others ha
more than one return.
enty-five belonging to t
is a vast number of come
nly once, because t
or hyperbolit;; that

The present paper on
ley’s Comeét and Popula
the outcome of a misun
time ago, the writer was
cutive Bureau to furnis
ley’s comet which woul
fears of such persons as
ble from its “ap

“The Retutn of Hal-
r Apprehensions” js’
derstanding. A short
requested by the Exe-
h. some notes on Hal-
d help to: quiet: the
might anticipate trou-
proach to the earth. After
great hurry, he discoy-
was  wanted were a few
enying the existence
t seemed, however, to the staff of t
Bureau and to othe
persons that the

lestial bodies
from the sun
" ed; that the
such as we are
they follow th

ered that all that

there be of
statements” d

star society. Nor are
when' they appear
the first time; they”
ugh space for ag,
particular is an old
e human race, nay, a
planetary family,
comet—that is, a.
es-around the sun
he other planets of
—and, therefore, be-
tated intervals.
very eccentric and
ngth than that of
consequently, the
ty-six years to
ile the earth needs
Itet"the truth that
gs to our solar s :
cosmical bodies

disinterested
discussion should’ be pub-

It is said that “histor
that “superstitions die ha
may look for all kinds of wil
ed by ignorant or malicioy
forth ‘in glowing colors all
the “comet” is going'to b
mortals. It is eéven stated tha
sible mischief-makers are alre
some sections of Manila.
It is believed th
of these alleged da
publicity _possible,
night-mares of the timid
to those who desire

Y repeats itse” and
If this is true, we
d rumors circulat-
S personms, setting
the horrors which
g upon us poor
ese irrespon-
ady at work in -

or our earth,

ling into the sun,.
ts-is likely ever to
“Enke’s comet.”

/ no one of the
periodic come become dan-
8€rous, except
of this smal] ¢
ally shortening,
tion, but since 1868 b
amount, If this state

definitely, the comet will

, though the
long enough

evident that ¥ only aboy

affairs continues

th or its at- finally fall. into..

omet’s - head,
s at'the time
d these gases
—first, because
ry much by ex-
.and-secondly,
untered by the
no- harm, even as glose as
the sun (per-

at the present discussion
given the widest
P in allaying the it . ,
and furnish material <R X

i i e if we' compate them with oir
to dispel the fears of their y 8,000 mi?es in diameter, and
were as solid as the
As stated; several
ap'to the earth that they
ed by several weeks by
latter; but the earth’s
the. year—was not affected by
€ comet. even to the amount of
ce.attraction is mutual, if the
of the comet had contained only
that one hundred ,thousand
b as. much as the earth
ect of its attraction upon
earth would have been very
As in ng' instance any influence
cted, rio’ Sne of these comets can
even ‘one two
»250000) of t
fomet 40,000 miles in diameter
ably have’a‘mean dens
-thotisandth (1-gooo) of that
s surface, or much less than
B vacyum tube exhaust-

comet’s peri
still about ten times
comet . of. 1882
en if we take into
vch;ciyr of Enke’ ‘

little earth of helion distanc
they would be
earth. - But they are no
comets cam :
had their periods; a
the attraction of the
period-—that s,
- the action of th
a second.  Sin
immense bulk:
so much mat
comets . would w
(1-1000000), the e
the motion of the

: » : : that.at which t
et is not the only repre-
n the sun’s family. About
are known to move, in ‘&1-
und our-central: Iuminary
teen of these have periods:of
dred" years, some
ready Been observed: at
But besides these sey-
Sun’s retinue,: there
ts which come inte
heir orbits are para-
is, they are curves

paper is not intended

as a deep and
tigation according t

o the strictest
dern science. Even suppos-
were capable of such work,
h this treatise had to be
have permitted “elaborate
p researches.
is a plain and
undlessness of fear in re-
particularly as
Halley’s comet.

quantity enco

account the s
Bccomety n: 4
Iwever, somewhat di
non-periodic come

to, the, surface o
589), and as’ it
I take place a full month
passage, still less.is. it to be

ing that the writer
the hudrry in whic
written would' not
calculations and dee
claim made for it

rent with the

But what absut

; the gases consti
tail and their effect

"1t ‘was men-
n forms a con: loser to the
an the sam of the radii of
€y meet on the-line of
would be an _awfy]
e the outcome?.
he late Prof.

neral Astronom
ss, has to say the

part of comets:
C2N?) is a poisono
ous enough; but ha
bad as it appears.
that the tail is for
able matter ejee
gen, if such is pres
ed up by the ear

concerns the present return of us gas! ‘Thig

o even that th,
Y DO means as

months past, res. ~ There

cals, as well -as
papers, have repeatedly =mention
arrive at its dista;
me in May of the
mes are happily pas

scientific - and
daily: - news- -
ed . Halley’s
nce from the
present year. -
t when spoth-
querading as
ger, pestilence,

popular periodi could be dete

have weighe
thousandth part (1

med of gas, or q
d By the héad, ‘some o4
efit, would no doubt be ;
th and remain in' the
distance of 134

ssibly amount
part of the comet. Now, as
perhaps equal to

00000001 of 1
ousand . times. “this
harmless, no mat-

body ‘can tell, T

-hundred-fifty- Young, whose

comet as due to
earth some ti
Though the ti

y" is unsur-

again into bou
the dominatin
when they repeat the s

they are caught in
thenceforth are membe;

The foregoing e
that comets are by n
‘pending - calamities,
nomena. Great disas
wed. the appearan

on' this subject:
“If a comet actuall
not likely that the'
a comet havin
dreéd-thousandth

e until they fall under ify of a little
e of some other g
ame performance, un-

r system and

y strikes the Qun, it is
t harm will be done. #53
ua.l’to one:one-hun-

this could not po
hundred-millionth
the whole comet i
‘our.atmosphere; th
latter would be-fa

astronomers, - predicted “hun

of air at the earth
and war; the  death of

has'the residual aj
ed by the best air:
e orbits of other comets
the huge:planets
¢ slightest effe

position makes it ‘cledr
O means warnings of im-
but very naturat ‘phe-
ters have don
ces of come
post-hoc, ergo propter h
‘account of it)
comet had -as little ‘to-
Ur or my. sneezin
‘had to do with the
quake of the following. day.
granted that comets are neither
in' themselves nor harbingers: of
sement, may. they not, in @ mere-
fect . conditions of Jife on-
se harm? To answer this
experience and sci-
t emphatically. ;

> téach? The num-

have been great-
Jupiter and Sat-
ct upon the mo-
er has ever been observed. N ay,
ed no perturbation,

0 danger of our earth’s ever
d -disastrous paths

€ss goes without say-
strike terror into the
should it become so
ky as during for-

r less than o,

ing that the ndred thousa

hearts ‘of th
an object in t
ces—which it
me statements have
1ght cause even
to-feel some apprehen-
tial visitor, ‘Where-
to the writer to thrash
f danger from comets,
! the truth, the whole
e truth”—at least to

ly altered by
urn;-but not
tion of the latt
even their sate
Hence there is.n
wn into-new-an
by the action of a comet..
But might not some
stream into. our ‘atmosphere
every living creature on earth?
Halley’s comet, its closest
,earth on Ma

: 400 second, it would
generate about as ‘much e ’
ates in eight ornine ho
stantly effective

ation at .the sun’s
eightfold, for eve
would follow, of ¢
nothing of the
etary particles w
tosphere; and liberate th
the solar surface, sim
slight amount, the su
ing to its store of
much as it ordinari

amount would be.a
ter what the. gas

But then the
all composed of p
an eléetrical phe
€ rays seen'in 2 vacy
ch passes an electrical d
assumption speak, first, th
always points away from th
by it; secondly, the strikin
pic appearance
¢ phenomena of an
through a vacuum;:
consideration that,
-of gas or. dust thro
the repellant actis
would very soon b

tail is moét p

robably not at
onderable m

mer appearan

ing: fu¢ ) -

But it'is almost cer-
-Sort. would happen.
pierce the pho-
heat mostly below

: ) is' exceedin,
ned persons & logical. . The
egarding the celes
it seemed desirable
out the whole subject o
promises to “te]
d nothing but
the best of his knowledge-

um tube th
ischarge * T,
€ fact that the tail
€ 8Un, as if repulsed
g similarity between
of comets *tajls and
electric discharge

if ‘the “tail really
wn off by’ the co
n of the sun,

¢ dispersed throy

‘harmful matter
-and .suffocate
or set it'on fire?
approach to the .
3,000,000 miles,
d, this is a very
reckon-with the
of - Washington,

on December
ilabrian’ earth-

ns’ diameter,
potential ener,

¥ 19, 1910, will. be 1
s far as 'the head is concerne
; but we have to
Searle, C.S. P,
gured out, that on M
present year, our earth wil
within_the tail
time the tail
possibly ‘be ‘s
comet’s distan
few millions
certain that we
indeed its curv
clear the earth.
Well, as far as t
voutly wishes t
as we can, his
nor anybody
aware of the fact that a co
. ing over s,
out that self-
cal instrumen

coming chast
‘ly natural w
earth and th
question we
ence. - Both deny i
“ 1. What does
ber of comets wi
much larger ‘than
course; prior to'th
ginning of the
e have been no
brightress ‘equal at leas
Hence we find onl
comets recorded from'
“to the year 16006. Sin
have been discovered,
about one-fifth were' vi
As many as eight have
yé€ar (five in the year 1
not many days on whi
-seen by means of
ments.: Naturally
specimens, such as th

gY about as
xpends in a few hours.
likely would, be a flash
T surface, as the shower
struck it,- but
omer would not take de-

safe distance

of some kind
of cometary particles
nothing that the astron
light in watching.”

As to the possibility ‘of a collision be-
a comet and th

may consult

1 probably come
ow, is there.an

account of Halley’s
Fear in this ca
barance. or superstition,
‘Neither of these is ve

Y reason for:uneasiness on
comet? Most certa
¥ be the resu
or of both combined:
Ty commendable, either
ide from the fact that

of Halley’s ¢
will point™ in our dir
everal times the 'len
ce front the earth an
of miles in diameter, i
will get mixed up in it, unless
ure be such as to cause it to,
Dreadful ‘prospect, is it not?
he writer is concerned, he de-
hat we may get into it as far
only fear being that neither he
Philippines will_be
met’s tail is sweep-
unless his suggestion be carried
registering magnetic and electri-
nted in a snitable place,
at Mirador Observatory,
ous -observations made fr

Y supposed. Of
-of ‘the telesc

«Seventeerith century,
hich“attained a

the sun, its end wonl
er than the head in
Yy ‘or combined; as
superstition is sinful.
The’ only possible r
as far as I can
following : The
wrath and henc
or it might have
our earth; or finally,
sufi and cause’
still, collide w:
doomsday? But the' first an
are. unreasonable in case o
third and fourth at-least d
Ppresent return
- ying that such
- under differént conditio
y  reasons for anxiety! o T oh
f fear stated we must
Y are not the fie
ty stretched forth over hi bty
warning of Coming chatisement.
ne kind of uncanny |
2 God permits to hold sway
ets are strange looking’ af-
eye, ‘a large

is less than o.01 of th

Matters are, how
the periodic comets,
the latter pass closer

ns for fear could,
several of the
* 2 sign of God’s
nding calamity ;

it niot fall into the
ed alive, or worse
and precipitate
d second reasons
f <all comets; the
0 mot apply to the
omet, though there -
gs could happen

Y about 400
t times down -
ce theén some 300 more
of ‘which nu

- @ greater  orbital vel
Hence, at every retu
neighborhood of the
be strewn along  its
comet eould-afford v
considerable part of
even by periodic com
others. Moving alm ;

et, the matter thus

be far from the comet’s path

than the 'lafter!
tn of the comet to the
stance would
ate which no
especially as no
Ver be regained
one at all by the
ly to the orbit of
rrown off would
by the timé when

- see, be one or
comet ﬁiﬁigh‘tlbe
presage impe

» vastly differe

909). There
ch one or mo
modern “powe
ough, ‘very -
€ comet which appeared
t comet of 1882,
¢ -these usually

st to the earth.
eady come near
g of “experience
had their periods of
n of the earth by
8, no influence of
ipproach was
in 1770, which
e earth. But
armful effect,

18 to be roas together.: But such encoun
ith the earth rare occurrences.
likelihood is a n every 15,00
a8 event could, and w

sners months, and

- predicted by ast o
years, in advance, this
us of a minute’s slee

In speaking of th
of the-earth with

In order to unde
. ing'to be feared fro
earth and a comet’
thing about the .
rather discuss sev.
tell the truth, nobody:
what state of
ists

rstand why there is noth-
m an encounter between the
8 tail, we have to say some-
itution of’ comets; or
‘hypotheses, because, to
-knows. with certainty in
aggregation cometary matter ex-

y-aware that the negas
les: constituting the B-

- *The writer is full

which approach close tively charged partic

_ eral comets have alr
warrant._our spe
while: these comets-
- lution changed by th

mounts measured by week

that of Lexell’s comet
‘ 1520,000 miles of
case not the least h
ect, could be detected. V A
alley’s comet behave differ-

e noss‘ ‘ sibility of a.
a comet, the caution -
- the earth jand th
" This reservation w,
tory of'a comet dige
Dence called

ression: “ponderable mat.
the. necessity of
oreover, he by
S of comets are
merely put off
h ‘many thoy-

" is used merel
unwieldly circum

10 ‘means asserts that the fail

This may sound ver
who remembers the
density of a comet
Y, . vacuum tube, but he w
merniber that I sajd
the nucleus may cons

y strange to the reader
Statement about the mean
ing less than that in 3
ill please als
mean” density. - Hence
ist of a huge swarm of

the. ultimate " dis
sand times farther than
not to mentio
arise .from th

even in this case

n-other. difficulti
nor, in fact, any

e assumption of
S are used as a f
nothing more, . . ;

which would
identity: The

entity. somewhat on acesun
amx_l;ar; simile ; o

ns which the comet suff,
wandetings through the so

several occasions the two orbif
so closely that, had the earth'.a
arrived simultaneously at the
distance, the former would
through the outer portion of the
At the time of the comet’s first re
covery, in 1832, there was a grea
the inhabitants of southern Fra
false rumor of an impending
reality earth and comet never s
gether than 15,000,000 miles, si
had nassed the, critical point aH
before the eartn arrived there.
return, in 1846, the comet divi
while in full view. When the
were seen again in 1852 they H
from each other about 1,500,000
then nothing has ever been sd
though they should in the mean
appeared no less than eight time
edly under favorable conditiong|
On the night of November 27, 1
earth was passing the old path o
et, she encountered a most magn
of meteors. The same phenom
peated, though with less splend
occasions in 1885 and 18g2. I
collision was averted by the
comet failed to last long enoug

But suppose a comet does co
earth! What will happen? No :
and the writer is not anxious to fi
own experience. All would depe
mass of the comet, the state of ag
its matter, the velocity with w}
bodies came together, and the ang
Matters would likewise differ gr.
inglv as the blow would be centra
As it is not feasible to discuss all
cases, we will take the most se
undoubtedly would be a central cf
both bodies moving in the same o
directions.*

The gaseous constituents of
head would probably be stopped

sistance of our atmosphere before

very far into it. But, as thereby
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er the attraction of the comet woul
disastrous flood prior to the collisio
would be the composition of the 2
after the event, etc., have little signi
head-on collision would simply med
of the world as far as the human r{

cerned.

Now, what are the chances of s
catastrophe As stated before, it is|
happen, provided the earth lasts log
and cometv Go not bf:qomg extinct.
individual comet striking the earth, t

*Whether there is any probabilj
angle between thz directitns of ti.g
tions would (or even could) be

zerq, is a debatable question.

following conclusions, the introdud
small angle would only complicat
tions, without materially affecting t

*A “calorie” is the amount of {
quired to raise the temperature of 1
of water (2.2 pounds) I deg. centig

deg. F.).
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