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Strona 1
Strona 2
SE C RE T S O F T H E
ST A RS
BY
IN E Z N: M C FE E
Anthot of A I
Sto ries o f merican n ven tio ns ,
” “
Little
T ”
Tales o f Co mmo n hings, etc .
N E W YO RK
T HOMAS Y C R OWE LL C O M P AN Y
.
P UB LISH E RS
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Strona 4
P RE FA C E
“
Emerson once said : If the stars should ap
pear one night in a thousand years how would ,
men believe an d adore an d preserv e for m any
,
generations the remembrance of the city of God
”
which had been shown 1
But the stars are so common ; we m ay look at
them o n every clear night so the most of us p ay
,
them small heed In all ages however there
.
, ,
have been observing an d thoughtful ones who
have sought to read in the stars the ans wers to
various questions about the Universe until at ,
the present time the world is dotted with o bser v
ato r ies equipped with a great variety of in stru
ments for studying the celesti al b odies an d as ,
tro no my has come to be regarded as the golden
ch ain between the E arth an d the heav ens In .
d eed so closely does it bind the two that the o n e
, ,
is mapp ed by means of the other B y the wise.
guidance of the stars ﬂeets and caravans are
,
sent over was tes of sea an d sand which would
otherw ise be trackless an d imp ass able By the .
Strona 5
vi P RE FA C E
t
s ars are o ur clocks an d watches timed our lands ,
surveyed and the boundaries o f our nations
,
reckoned In their twinklin g faces are recorded
.
not only the p ast an d future of the comp aratively
small mud ball which is our dwelling place but
- -
,
therein is also revealed the marvelous creation of
the whole vast Universe There is scarcely a sci
.
ence or an in dustrial activity of an y kind that has
not dep ended upon the revelations of starlight
for its advancement In truth there is not a
.
,
civilized p erson anywhere in the whole wide world
whose life is not rendered more worth the living ,
or whose comfort is not affected at least indi,
r ectly
, by the work of astronomers an d others
who are applying the principles o f this science
to the practical affairs of daily life .
And yet so used are we to taking everything
for granted that to most of us the rising an d
, , ,
setting of the Sun the m arvelous phas es of the
,
Moon an d the march of the glittering star hosts
,
a cross the sky excit es no wonder an d in spir es n o
awe in our bre asts W e are dead to the won
.
dr o us truths m o re glorious than an y tale of mys
,
tery or romance that are Spread continu ally b e
,
—
fore o ur eyes in the great boo k of the sky God s ’
Strona 6
PREFACE vii
o wn clear p age . Our p ainted American savages ,
the A r ab in the desert the simp le ignorant chil
, ,
dren of the race on the b anks of the Nile the wild ,
men on the islands of the sea have all been more
,
observant than we as a general people are to day l -
I t is im possible to read the literature o f mo dern
times without stumbling upon references to star
legends which have b een h anded down since time
immemor i al . They are the efforts of primitive
m an to understand an d ex plain the wonders
which they saw all about them They constitute
.
the poetry of the sky which we sh all certainly
,
ﬁnd delightful even if our minds are so consti
,
tuted that the drier more scientiﬁ c facts of as
,
tro no my do n o t appeal to us L et us then
. , ,
rouse ourselves an d at least make friends with the
mysterious giant ﬁgures that people the blue
d ome of the sky ! Once we learn to look upon
these an d to reco gnize them as the faces of o ur
friends we can but be interested in the countless
,
things they have to tell us .
Nor is an y app aratus really needed for our
study of the stars s ave th at which N ature sup
,
p lies— a good p air o f sh arp eyes R ememb er.
,
telescopes , while they m ay add greatly to the in
Strona 7
v ii i PREFACE
terest were invent ed no longer than fo ur hun
,
dred years ago an d all the planets an d most of
,
the st ars that are now known had alrea dy been
discovered an d named Likewise too countless
.
, ,
o f the most unfathomabl e mysteries of the ski es
have been discovered by no other aid than a clear
eye an d an inquiring mind H ave you these ?
.
Join hands th en my readers an d let us go pros
, , ,
p e c tin g for the secr ets o f th e v ast suns of sp a c e
—
the b oundl ess stars which populate the in
-
“
”
ﬁnite meadows o f Heaven .
The author gratefully ackno wledges her in
debtedn ess to the many published works on as
tro n o m y which ar e available b oth for the b egin
,
ner and advanced student in this fascinating sub
j ec t Authoriti
. es an d wor k s ar e cited in th e text ,
but special thanks are due to Messrs C assell .
Co Ltd for courteous permission to quote from
. .
“ ”
B all s Starland’
.
I N M cF . . .
Sp rin gdale, A rk .
Jul y 1, 1922 .
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C ONTENT S
WH AT THE ST ARS ARE
T H E SU N , To GRE AT E ST ST AR O F AL L
Us T HE
M O T H E R E ART H A C H IP FRO M T H E S U N S T AR
,
-
S O M E T H IN G AB O U T T H E O T H E R P LAN E T S
M ercury; the Sp a rkli n g O n e
“ ”
Ven us the E venin g S tar
,
M a rs, the Red P lan et
T he Astero ids
J upiter the Gian t
, P la n e t
S aturn , U ran us, an d N e ptune
T HE MOON , A D A UGH T E R O F T HE E ART H
J C O M E T S, OR T H E G H O ST S OF SPA C E
! T H E N E B ULE O R FIRE M IST
“S H OO T IN G S T ARS
C O L ORE D A N D D O U B LE S T ARS
T H E M IL K? WAY
T H E C O N S T E LLA T IO N S A N D T H E ZO D IA C
P RIN C IP A L S T ARS A N D P LA N E T S
G LO SSARY O F TE RM S
IN DE x
Strona 9
Ye t
s ars ! whi ch a re heaven !
the po etry of
I f in yo u b right leaves we w o uld re d the fate
r a
Of men an d empires — tis to be fo rgiven
’
That in o ur aspiratio ns to be great ,
O ur destin ies o e le p th ei mo rtal state
’
r a r
An d claim a kin dr ed with yo u ; fo r ye a re
A beauty an d a mystery an d create ,
In us such lo ve an d reveren ce fro m a far ,
That fo rtun e fame po wer life have n amed
, , , ,
a star
”
.
B yro n : C hil de H o rold c P ilgrimage
’
- .
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I LLU STRA T I ONS A ND DIA GRA MS
M ap of theStars , 12 r. it Ap ril
Fro n t
.
en d
-
lea ves
M ap O f the Star s , 12 r. u. J uly
S aturn July 2 189 4 , Fro ntisp iece
A G re t Sun Sp o t Sept
a , . 1 1, 1 89 8 34
So la r P ro min en ces, M ay 2 8 , 190 0 88
So lar C o ro na April 16 18 98 an d M ay 2 8 19 00
, , , 89
E clip ses 60
T he Fo ur S easo ns 61
C o mparative Si zes O f the P lan ets 68
O rbits O f the I nn er P lan ets an d the Outer P lan ets 69
M ap o f M ars 1 8 9 6 9 7 -
94
T he M o o n : Third D ay 18 2
T he M o o n : R egio n o f C lavius a d Ty ho n c 1 33
Three Fo ms o f P ath P o ssible to C o mets
r 144
C o met o f D o ati O ct 5 1 8 5 8
n , .
, 14 5
T he G eat N ebula in O rio
r n 15 8
T he Great N ebula in An d o meda r 15 9
An I rregular N ebula in C ygn us 16 7
T he Milky Way Aro un d the Sta r C luster M essier II 19 3
des
T he P leia 2 04
T he Grea t N o rth ern C o n stellatio n s 2 05
xi
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x ii I LLUSTRAT I ONS
C o ns tellatio ns I : Auriga Aquil B oo tes C anis M aj o r
, a, , 2 14
C o ns tell ati o ns II C o m C o ro n a C ygn us D elphin us
a, , , 2 15
C o nstell tio ns III : D aco H ercul es H ydr a Ly a
a r , , ,
r 222
C o nstellatio ns IV : O phiuchus O io n P egasus P h eto n ,
r , , a 223
Sign s f the Zo diac
o 2 32
C o nstell ti n s f the Zo diac I : Aries Aqua
a o o , rius, C an cer,
C p ico rn us
a r
C o ns t ell tio ns o f the Zo di c II : G em i i
a a n , Leo , Libr a ,
P isces
C o n stell atio n s of the Zo di ac III : S agittarius S co rpio , ,
T aurus Vi ,
r go
M ap of the Sta rs, 1 2 P M . O cto b er
B ack en d -
leaves
M ap of the Stars , 12 P . M . J an uary
Strona 12
SE C RE T S O F T H E ST A RS
I
W H AT THE STARS A RE
“
Silen tly one by o ne in the in ﬁ ite m e do w s o f h e
n a aven
B lo sso m e d the lo vely t
s a r s, the fo get m e n o ts o f
r - -
the
an
gel s .
PE RC HAN CE you m ay h ave stood out in the
o p en only just l ast nig ht an d watched them !
Perchance too y o u murmured softly to your
, ,
self as y o u so often h ave
,
Twin kle twin kle little st , ar,
H w I w o n d e w h t yo u
o r a are
do you not kn ow T he stars are suns
B ut , ? .
A stronomers tell us th at our Sun is a star an d ,
that it is not nearly so bright an d by no means ,
as large a s m any of the st ars which shine over
,
our heads at night But they are so far away .
that their s p lendid light seems to us but a mere
Sun is our nearest star
T he miles
away If we cou ld ﬂy thirty miles
. an hour ,
Strona 13
2 WHAT THE STA RS ARE
an d should set out for the sun not pausing for ,
rest night or day we should reach our destina
,
tion in 345 years ! N atur ally the brightness of
the Sun s glare as it sweeps upon us by day
’
, ,
shuts out the glimmer of the more dist an t stars .
B ut they ar e always in the sky even though ,
invisible to the naked eye If we could stand .
u pon one of the bright st ar s which we see in
the heavens an d look toward our Sun we would
, ,
be surprised to ﬁ nd how dim an d insign iﬁcant
it looks It would app ear as a small star if
.
, ,
indeed we were able to see it at all
, .
“ ”
To the ancients s ays M acpherson in his
, ,
Ro man ce o f M o dem A stro n o my the earth was
‘ “
,
the cent er of the Universe ﬁx ed an d immovable
, ,
the en d an d aim of the entire creation Round .
the E arth revolved the Moon the Sun the , ,
planets each in its own p articu lar complicated
,
p athway an d farther away the ﬁxed st ars
, , , ,
which they believed to be points of light fastened
to the in side of a sphere What lay beyond .
was outside the Universe T he whole Un iverse
.
was supposed to b e sm all in extent ; its size w as
quite easily grasped by the mind of m an T he .
Universe too in the opinion of the ancients
, , ,
Strona 14
WH A T T H E S TA RS A RE 8
was created purely for the beneﬁt of the Earth s ’
inhabitants the Sun to give light an d he at an d
, ,
the Moon to il lum in ate the nights while the st ars
,
were regarded as convenient seconda ry light
”
g ivers in the absen ce of the Moon .
How much gre ater is our kn owledge to d ay l -
W e kn ow that the E arth is far from being the
center of the Universe ; it is not even the center
o f the planetary system to which it belongs .
Indeed instead of being the largest an d most
,
important body in the Universe the earth is ,
“
merely the seco nd rate satellite of a secon d
-
rate star ! Nor are the d imensions of the Uni
verse at all within the bounds of man s compre ’
hen sio n . T he solar system alone is over
—
millions of miles in diam eter Wh at mind can
.
—
conceive of this illimitable vastness And the
so lar system — that is our Sun with its planets ,
—
their satellites an d the comets is a mere sp eck
,
when co mp ared with the greater system of the
stars . Indeed we are told that
, solar
systems of the size of ours could b e contain ed in
the sp ace which isol ates us from Alph a Centauri -
,
the ne arest star Trul y the study of the stars
.
—
the science of astr on omy is the science of I n
Strona 15
4 WHAT THE ST AR S ARE
ﬁn ity and Eternity By means of the telescope
.
an d the sp ectroscop e we ar e led on an imm easur
,
able j ourn ey aw ay i n to boundless Sp ace wher e
even Tim e its elf is lost .
In the entire stellar system there are prob
ably about st ars Whether each of
.
th ese stars is surrounded by attendants like ,
those which surround our sun is impossible to ,
determine ; but it is altogether probable an d it ,
aids u s in r ealizing the extent an d m agniﬁcenc e
of the Universe in which we are situ ated B e .
tween the earth an d Alph a Centauri ( in visible
-
only in southern latitudes ) stretches an immense
desert of sp ace twenty ﬁve billions of miles
,
across . It is h ard to grasp an idea of such a
vast distance Profes sor B all s ays that it would
.
t ake years of ceaseless counting day
an d night even to count th at numb er of miles .
A gain he says th at all the cotton yarn ev er
Spun in the w orld j oined in o n e lo n g thread
, ,
would not reach to C en t auri Furthermore he
.
,
tells us that it takes light four years to come from
this star to the earth .
But this is n o t all When we look at the
.
star now we see it as it was four years previously .
Strona 16
WHAT THE STA RS ARE 5
In fact if the star were to go out alto gether we
, ,
might still co ntinue to see it twinkling for a
p e riod of fou r ye a rs long e r bec aus e a c er ta in ,
amount of light was on its wa to us a t the
y
moment of extin ction an d so long as that light
,
keeps arrivin g here so long shall we see the star
,
showing as brightly as ever When therefore .
, ,
you look at the thousands of st ars in the sky
to night there is not o n e that you see as it is
-
,
now but as it was ye ar s ago
, .
With the aid of our telescop es we can bring
into view thous ands of st ars so far distan t th at
their light must have been hu n dr eds of years on
its way to us When we behold them we do not
.
,
see them a s they are to day but as they were -
,
many many years ago Some in fact m ay b e
, .
, ,
utterly extinct .
On the oth er hand suppo se there were astro n o
,
mers living in these distant worlds If they had .
telescop es powerful en ough they could witn ess ,
—
events on our own planet but they woul d see ,
n o t our busy life of to day but p erch ance som e
-
,
g re at scenes of the p a st— th e B attl e of W a t er
lo o Columbus discovering America o r the Cru
, ,
“
sades I ndeed says o n e writer If we coul d
. , ,
Strona 17
6 WHA T T HE STA R S A RE
view o ur o wn Earth from mirro rs reﬂected in the
stars we might still see Moses cro ssing the Red
,
Sea or Adam an d Eve being expelled from
,
”
Eden l
Thus it will be seen that if we had telescopes
powerful enough to read an d un derstand the
stars man y of the secrets of the Universe woul d
,
be such no longer For ex am ple if we co uld
.
,
view the earth through the successive epochs O f
the p ast all the geological problems that now
,
puzzle us would be quickly solved W e should .
“
be actually able to see those great anim als whose
fossil remains are treasured in our museums
tram ping about over the E arth s surface splash
’
,
in g across its swamps or swimming with bro ad
,
”
ﬂippers through its oceans I n deed could we
.
but in terpret the revel ation s of starlight we ,
should have mirrored before us a story which
for maj esty wonder an d sheer unexpectedness
, ,
would stand unrivaled in the whole realm O f
literature .
At ﬁrst thought it would seem wholly im po s
sible to m easure the dist an ce of a star from the
E arth But astronomers tell us that the
.
Strona 18
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8 WHAT THE STA RS A RE
the b ackground of the heavens gives him the
p arallax angle which he has been working to
secure .
T he theory is good but the trouble is
,
that the displacement at best is exceedingly
slight — “
about equ al to the app arent dist ance
between the heads of two pins placed an inch
”
ap art an d viewed from a dist ance of 1 8 0 miles !
Indeed in the vast m ajority of in st ances stars
, ,
measured in this way show no app arent displace
ment or at best give such a minute p ar allactic
,
angle th at it is impossible to s ecure trustworthy
results Fortunately however in this day an d
.
, ,
age w e n eed no longer dep end entirely on this
method for star measurements T he perfection
.
of an in strument called the heliometer for mak
in g an gul ar me asurements on the sky together ,
with the dev elop ment of st ar photography an d
-
,
certain other more recen t methods have redu ced ,
st ar measuremen ts to such a degree of accurate
ea s e th at w e now h ave p arall axes b ased on the
milli on ths of a second of arc Indeed the far
.
therm o st object known in the h eavens is a globu
lar star cluster at a dist ance of
-
quadrillio n
miles . C an o n e imagine anything lik e this
Strona 20
WH A T THE STA R S A RE 9
enormous dist ance away into sp s ee ? It is more
than thirteen an d one half tr illions times greater
-
than the dist ance to the Sun If o n e could em
.
b ark o u a cannon ball traveling half a mile p er
second o n e would be eighty billion years reach
,
in g this go al Again a giant would need to
.
,
take billion strides as long as the distance
fro m the E arth to the Sun to reach this far o ﬂ -
’
cluster .
From the very b egin ning of star me asure
ment it was seen that the term mile conveyed
little meaning when applied to star distance
Therefore astronomers invented a n ew u n it the
,
light year for the distance tr aversed by light
,
in o n e year As light travels about
.
miles per second it will be seen that the light
,
year is well ﬁtted by its stupen dous magnitude
for measuring the immense distan ces of stellar
sp ace It also affords the best possible medium
.
for our co mprehension when used in comp arison .
For ex am ﬂ e light crosses the diameter of the
,
entire solar system in eight hours : yet it takes
a bout four years to come from Alpha C entauri
-
.
Light reaches us from 61 Cygni o ur ﬁrst —
star to be measured — at a distance of ﬁ fty
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