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If They Did It in Los Angeles
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DON'T know wbetlier to bcil Uus
bouse or not,** Haid my host as we
sat chattinti < t ting-room ific:

supper. "Of course n ^ tuiccn years old and
just a frame dwelling, the same aslyou'll see
in .my rtsidcntial section in aiiv \\<-si,

, jv,

but my wife and 1 have seen a lut <..i In t i \

made down here in Los Angeles since we l<uilt

it and, well it's home. Still, $20,000 is a lot

of money and that's wb«t I was offered this
morning." "

"You were pioneers ia this seetioii weren't
you?" I asked.

"Yes, so far as this land was concerned,"
he replied. "We came here in 18B6 and bought
f(.rty ai easy terms at $12 an acre. And
that wa^n t cheap in those days you'll under-
stand. The land was just desert, and most of
tlio lime too dry to grow anything. We
.started in raising garden truck.

"I used to be out on the land by four in

the morning and my wife used to hitch up
the horse at -^ix and take the vegetables to the
city and peddle them most of the time from
door to door.

"Th( I ( itry, ni'

desert, bciwccu us aud the city those dayi.
Just a country mud road with, here and there,
•< -tru^rgUnir orchard or parehcci derelict
^rdcn.

"Manx's the time I almost lost heart and
iiuule my.<>elf get used to the idea that the
IHaO.OO I had pai.^ " r - ^

"

Differem Cuaduions
As I listened I thought of the different

vonditioiis today, with valuable private resi-

dences stretching for more than five miles on
every side and well kept boulevards and
paved streets and « great Atj gnmteg out
tQWards them.

"What did vou eventually do with vour
ranch?" I asked.

".^'Id it {,'ra<liially, all exrrpt this house,'

he answered, "m city lots at an avcraac price
over mli ol $40,000 an acre. The early sales
didn't come near that, hut wc held on, just

as soon as we saw people were beginning to

come here and wanted to buy. Vacant lots

round here today sell easily at, from $14,000
to $16,000 apiece, and of course those on the
boulevard go as high as $20,000."

"And if it's a fair question," 1 asked, "what
have you done with the money you got? Re-
invested it in 5fo bonds and 8% mortgages?"

>fy host wrinkled his forehead in aurprise
when he heard my Question.

"But why shottld I do thatT he asked.
"I made the money here in real estate.

Los Angeles turned $4iK).00 in a few years
into $160,000 and so naturally I put the^oney
back into land again i-nd acain. each time a

little iartlier out; just keeping back enough
to put my boys and girls through college and
start my sons in business and settle some
money on the girls when they married. Surely

! I should have been foolish to bury it in S%
i
bonds or mortgages.

"My boy, investments like those are only'

fit for old men who have loet courage, or
young ones who lack contiilence in their own
city, and of course, that means in their own
business acumen. And besides, what wou^d
happen to a business if it were skinned of

every dollar it made ? And, a city is, of course,

a business, with every citizen a shareholder.'*

"I have l«c( n t iid, ' I remarked, "that you
Angelenos had not always this splen<Ud
adamantine faith in your city and yourselves.
Do jou remtmbcr thoae times?"

Gloom Worshippan
"Surely," he replied. "I remember those

early days when wc came nughly near pulling
up stakes^ rolling our blankets and quitting.

You know you'll alwavs find a certain number
of people in any communiiy who lack con-

fidence, who haven't ^ot any grit, who can't

stick a few setbacks, and arc only happy whrn
they believe the prophecies of disaster are

coming true. Well, Los Angeles was such a
dead town in the '80's that the gloom wor-
shippers had it all their own way, and believe

ne, Jeremiah had nothing on them. Never
mind whatever a man started to do or sug-

gested, they'd gather round like a lot of mutes
at a funeral and chant chorus 'It Can't Be
Donf '

"Vou see, wc hadfl't anything to brag abput;
jtttt a deteit and sunlight ; no water, no har-
bor, no natural resources.

"San Francisco, away to the north of us,

seemed obviously destined to be the only large

city in these parts. It had a harbor second
to none, and water, and all the sea-borne
trade, and it was growing l>iggcr every day,

>while Los Angeles was growing smaller. The
only callers m^ wife and 1 used to have were
neighbors coming in to say good-bye and ask-
ing us to keep an eye on their houses, and
visits like those aren't calculated to make a
man bubble vvith joy.

Something Happened
*Then jaat as I 'began to fancy we'd soon

he the last wliifr jir.iple in Southern C'ali-

iornia, something happened. 1 don't know
why, I wasn't In the btnttiess set. you'll under-
stand, just a truck gardener. Hut almost Sud-
denly people seemed to begin to think that
things were on the «p-srrade. Then ! noticed
tflat pCOp'' :nii,

and glooui, aaU 4>cgau tu be uptuuutic as to
the futore.

"At fx I'l seemed afraid to believe
that good tunc."J were coming, kind of men-
tioned it as H jokr. youH understand. Then
people stopp* i : 1 mi» .111(1 othcis came round
looking for laud un which to hvr, and
there was work olTering for everyone.

Miu that <i!dn't ha|»pen in a davor a
••r?k. but the tide surely turned '

>cai. One of the men who helucti to |jut a
orer explained it m this way: ''Yetterday/ he
said, 'we wrrr !»ke a sti .r«"V,-*-;,^. •!;,) f.,vt -^'i

his posfciblc tustomera to kce{> away, a:> tic

only hmi elMfKwom ut4 aiMldy gr>ods to sen.
.Ill 1 !: i

nothing. 1 iicii uur popuiaiion oi

started to sell the wish that ther had to stay
in I.f<s A!ie"el'"s fo pos';iM/> lunnr ^'ckr-n rUr
where, and so ilsr peopk i,rj/:iii to come here.'

^0,000 Salesmen
• And that's really what wc i.e^.ime—

.SO.OnO nalesmen nil ttViii» our fmn wnv ir* at-

tract newcomers to our city. That the idea

f was worth while is past argument, for we have
775flOO citizens today, work for aUr aa4 moMy
for every project wc desire.

"As 1 said just now, 1 don't know just how
It begun. I gueta fust a few buaineti men got
t<'}^ftli<T an ' '.irfrd the idea, the rest of us

jumped right in and pushed it along. All they
asked was that we smtie and work ugilmthi-

•'
< ,1 good times were coming and Loi An-

geles was destined to be a bijg city. Wouldn't
we have been fools to have done wything but
he!i< a'l ue could? That $480 sunk in the
place, not a mighty lot. but all I had, and what
kind of a poor fish would I have been if I had
pulled a sad m 'en a smile and optimism
might bring that :>4d0 •back to me with a few
dollars of profit. And as a matter of fact,

faith in Los Angeles, the combined massed
faith of every man and woman anfft- child has
actually turned that $480 into much more than
$160,000. _

.Anywaj^^ it 'was a smile or buiC wHh ttt in
the 80's, .

• 1 (> chose a smile.

"Sonic
1

. pie, not Angelenos, stdl talk
about a boom and shake their heads. * Well,
it's lasted for more than twenty-five years and
is still going strong. W c added 80,000 new
permanent residents last year and built 18,000
honie«^ 'Die \alue of all buildinv.'^ during 1022
•was a little more than $10/,U0U,U0O. Just
think of that sum' being spent in a city and
what work it means for builders, mechanics,
aud as thev finish, house furnishers and fur-
niture dealeriT. And then the ctothii^ and
feeding of those 8t),000 newcomers, apart from
the droves of tourists 'who are coming and
going all the time.

"Say, we are getting indttttrlet, but don^
you think that this city building we're bu«y on
is a mighty good business itself? Some peo-
ple say, again not Angelenos, of course, that
people;. will stop coming .some day. Will they?
If times are good they come here to retire, and
if times arc bad they come here^ to make a
living. Like a transportation edmpany, ijve

get them both ways." *

.
While he was speaking, his yAft ushered in

a dapper business man of, I should judge,
some forty years of age. He was introduced
aa the traveling representative or supervisor
of one of the large insurance companies.

"Los Angeles!" he exclaimed, breaking
with a latigh into the conversalicm, "I've been
here twice a year for the last ten years and
I've come to the conclusion that Los Angelea
iy't a city at all.

365 Square MUes
"A city? WInr,' who ever heard of a city

w ifh an area of 365 square miles, connected by
mountain passes and containing within its
bounds an oUre 9rchard of 1,500 acres?
Whoever heard of a bunch of 50,000 men lo-
cated in §ji old-world Spanish town building
the place into a great home city^of 800,000
people? Show me any other tourist resort
that has a steady flow of 1,000 touri.sts a day all
the year round. And not satisfied with that,
you've addted 80.000 permanent citiaens to
your town. ^

"No, Los Angeles isn't a city, it's an idea;
a word so drummed into the ears and minds
of not only America, but all the world in gen-
eral that it's become an epidemic. Go into any
city in America or Kurope, and let it become
known that you've been in California, and a
hundred men and women will gather round to
ask questi<»ns a.l)out Los Angeles.

"Los Angeles, as we know it. started with
a battery of 50,000 salesmen, all selling the
one word that appeals to ninety-nine out of
every hundred people who are foot loose and
want to go over the hills and far away, and
that one word is 'home.'

"'A home city,' that's wliat Angelenos
started out to sell, and that's what is still
pulling the people here.

"<V>(kI business' Well, Babson's In-
dustrial Report of the whole of America says
that conditions in Southern. California are
go, h1. .iiir to the new people and new money
uhich arc continually pouring into the State;
and it contends that just so long as people
stfll come here, conditions will remain good.
Compare that report with what it says about
other sectkms of the continent, and you'll
agree that this so-called twenty-five years'
boom is mij.;hty jjoofj business anyway.

Manufacturing Industries '
'

.'"Now. of course, at>art from manufactur-
ing everything tlify can for their own con-
sumption, they're beginning to manufacture
for other p4Hs of the West, but the business
men still recognize that their right bower is
the 'home town idea.' Why, one association,
The All-the-Vear-Round Club, is spending
.$150,0(X) in advertising their .Simuner! Think
of that 117 degrees in the shade, and they're
going to put that across, too."

Suddenly turning to me. he asked, "How
are conditions up in your country?"

I guessed he was pretty well posted, so
replied, "Fairly good, and I btHeve on the up
grade."

"And you're nght," he answered. ' \ ou vc
got so much behind 3'ou, you've only got to
let people know and vou 11 start the flow
northward. But dont mind me baying no,
vou're slow on advertising, and you lack faith
m voureelves; at, least, you people ia Vic-
toria da."

"You've been there?" I asked.
"Surely; mv inspection trips take me to

Vancouver and Seattle twice yearly. Three
years ago my wife came along with me. and
we took the boat from Vancouver over to
Victoria. My wife fell in love with a little

dinky bay out in Saanich. yon know the
strawberry lati<l. \^ w - • <,] to ronie out
and settle -i the Pacitic c-a^i soon, and down
ire is .>t, and there was aa old tale

tiotiee talked tip on a tree. I went and asked
al>'M]! tlie I.iiii] as SOOn SS We
t< 'T 1,1

i '.ieve me. I was tlie most as-
1 ,i. i in America when the owner

told nie not to buy. M ttobodj waa bnjriag

got back to Vic-

tb«7 't H the
)>ropir ^ao »uouid knOW COWtttioile'artrt ad-
vising them not to."

"Did you buv?" I asked.
"I did not. Just put my cheque book back

in mv fkorttrt.

Migration North
"But tlie migration Xortii is beginning.

Already San Franoasco is bcginmui; to lerl the
overriow fron, ] ,us Angelea, and it will si.rea.l

up to Seattle^ Ta. oma and over into Briti li

Colombia if you people only let the ncvs
concrt know that they wiU be wdeoma.

"Rrrnernbrr, Xnj^^^eles has outgrown
I Mr huiHc town idea, although they won t

!i to It down here. There's nothing restful
al..ait a r.tv ulieic S.^itOC)/*)!! u. .irt..

111'. biles ran be .stolen, and thai s wiiat hap-
pened 111 Los Angeles last year. Thtr^M a
mi^l'tv bi;; ar!v,\- , ,f w , H t , ,|. , people On the
connncnt i.)day iookm^ lor a real hoaie tOWU,
and it seems to me that you people in Victoria
have the -<.(!' !!• • if want people to
come and hvc liicic, you ve got to let them
know what yenVe got and that they will be
welcome, and I ". • . ;

'iv welcome that they'll
be treated the same as you yourselves.

"Anjrway, the future lies in your own
hsnds. Of course, if you are going to warn
newcomers off, they'll suy away, and Van-
couver, Seattle and Tatoma will absorb the
people as they come North, as come they will.

"What's the populstion of Victoria today—
I mean the population of Victoria and the
towns or villages adjoining it

7*^

"About 50,000,"* I answered.

A Tip Prom Los Angeles

"Just what Los Angeles had when she be-
gan to smile and tell people to come and live
her. r.ftv thousand people. "Think what a
selling force tliat is—50,000 women and men

—

I put women first because they count most

—

all doing their bit to bring in new settlers.
Take a tip from Los Angeles. Smile and get
faith, and you'll not only get newcomers to
help pay. for your city, hut you'll have all the
work you want for the boys and girls at liome
in their own home town."

"When," 1 asked, "are ytm goihg to buy
that bay out in Saanich ?"

"Just as soon as you people get faith in
your own place," he answered, "for then I
know it will never get cheaper."

.

"Then you'd better get busy," I replied,
"because some of the long-headed amongst us
are already beginning to aet "

"If that's so," he answered, "I'll run
across to Victoria on my trip north and get
that bay, for once things begin moving they'll
move mighty quickly with the crowd we've
got out h€r«.*V ' -

German Coal Octopua
Since the French advance into the Ruhr

much curiosity has been aroused as to the
famous Kohlensyndikat, which has fled with
its books and secret files to Hamburg. People
want to know what it is and what its functions
arc, writes H. G. Cardozo in The Daily M.iil.

Ample information as to this all-powerful
German coal syndicate, one of the moat power*
ful of its kind in the world, is in the possession
of the French Government.

The Kohlensyndikat, wlnrh disposes of
about 8f' r

et . ("Tit of all the coal mined in Ger-
many aiiti t-clls and transports German hard
coal, coke and lignfte throughout half ^krope,
was founded in a modest fashion in 1893, when
it received its present iull official title, which
is the "Kheinisches Westphalisehes Kohlen-
syndikat."

It is a limited liability company, but all its

shares are held by the great ccjal producing
companies and also by the steel hrms, which
are its greatest consumers of coal and coke.

Since its foundation it has split into three
minor organizations; dlie. the Kohlen Kontor,
for the sale and transport of coal in Germany
itself by the River Rhine and its canal syst^n;
the second, which sends coal down the Rhine
towards Holland; while the third sells coal
in Belgium and before the war had its main
seat of oj)eration.s at Antwerp.

The Kohlen Kontor, by its articles of asso-
ciation, was: strictfy limited to minor opera-
tions. Any contract over 10,000 tons was re-

served for the parent body. This company,!
has one of the largest river fleets in the world,

'

consisting of over 800 large coal barges and
130 steam tugs. Among its founding members
are the iamous firms of Stinnes, Haniel and
Harpen.

'The Lower Rliine Syndicate has a river
fleet of 100,000 tons burden and 100 steam
tugs. It has the exclusive right to sell coal in

Holland and for export from Dutch ports.
Finally, the Belgian Syndicate, which is the
voiinfe;est < t the three, sells coal in Belgium
and for export, but since the war it has been
oblige<l to work for its Belgian owners only.

The Kohlensyndilcat and its three sub-
sidiary companies live only on the sale and
transport of the coal produced by the mine
owners, who have always been extremely
jealous of its power and unwilling at any time
to ^ive it a long charter.

The last of these agreements expired in
1922, and was then renewed ff»r \hc short space
of one year. Normally, therefore, this huge
organi;ration oUght to come to an end on
March M next, when all its constituent com-
panies, be they coal companies or river navi-
gation companies, will recover their entire
freedom of action.

It is thought that the French Occupation of
the Kuhr, which will certainly not be con-
cluded by the end of March, will mean that
no efforts will be made by the Germans to re-
float the syndicate or obtain for it aa exten-
sion of Its charter.

A Road in Ireland

From Killybegs to .\rdara is seven Irish nsiles,

Tis there the blackbirds whiatle and the
mating cuckoos call.

Beyond the fidda the green sea gffarti* above
the heaven smiles

On all the white borcens tliat thread the
glcaa of DooegaL

Along the roads what feet have passed could
they hot tell the story.

Of ancient king and i^aint and bard* tha
roads have known them all;

Lough Dergh. Oooa Well. Glea Coloeeine. the
names are yet a glory.

'Tie great ghoats in the gloaming remember
DoMgaL

The liarbor slups ot JvUlybeg* glistened with
.Spanish sail

The d.tvs '';<.<i't < «• •r,\ TMunri the world
and held the halt in Uirall!

And Ardai'a has writ her name in the proud
books of the ^

Though sleep has fallen on them now in
drraminir Donrifal.

THE STARS IN THE
By R. K. Youngs the Domtnioa Aetrophyeical Obtcrvatovy

wHENf one examinee the heavens on a
car night he may see two thon-

or perhaps three thousand
sky. 'With a good pair

sand
stars in the
of opera -inc mav see ten stars
for every cue tliat can be seen with the
unaided eye. If one takes a telescope he ean
see still more stars, and the larger the tel-

escope the more stars become visible. As-
tronomers estimate that they coald photfw^
graph at least one hundred million stars.

Each one of these stars is a sun, and on the
averai^ is bigger and brighter than our own
sun. The most superficial examination will
reveal the fact that the number of the stars is

not the same in all parts of the skv. Not only
are they irregularly distributed, but in addi-
tion whole regions seem to be richer in stars
than other regions. Anotfier point that may
be noticed is that they differ in brightness;
some are bright and others at the limit of
vision ; some seem to shine with a ruddy light

.some arc rather yellowish and sonic white or
blue. Each one of these subjects, the dis-
tribution, the brightness, the color, has been
the stdiject of the most careful investigation
and has yielded results ol the most fascinating
character.

Significance off Color
In the present article we are going to con-

sider the last one—the color of the stars.
What is the significance of this difference in
color? It is a matter of temperature Kvery-
one is familiar with the fact that when a piece
of iron is heated, it first glows dull red, and as
the temperature is incrra«rd it gets whiter and
whiter. The blue stars are the hottest, the
white stars not quite so hot, the yellow stars
cooler and the red stars, such «s Aldcbaran
and Betelgeuse, still cooler. (The word cool
is possibly out of place in connection with a
star, as even the reddest are at temperatures
of .several thousand degrees.) Even if one
had no instruments witli which to study the
Color of the stars, he might come to this
conclusion, but investigation could not ^go
vcrv far without 9ome instrumental aid.

The instrument that is par excellence for
this purpose is the spectroscope. This instru-
ment, which has been described at other times
in these columns, arranges'the star's light in

an orderly sequence of colors, beginning at

red at one<end and running through all shades
of orange, yellow, green, blue to vtolct. There
are thousands of shades of red, thousands oi
shades of orange, thonsrads of shades of each
of the so-called primary colors. The eye re-

ceives ail Uie colors at once and gets an inte-
grated, a summation effect. To illustrate the
great improvement effected wc may make use
of an analogy. Suppose we had a library of
a million volumes and that these were all

tossed in a huge pile and viewed from a dis-
tance. iJiie would obtain but a very faint idea
of the contents of the libranr. Now let the
pile be set in order and classified on the shelves
and it would be put in somewhat the same
order as the spectroscope puts the light of the
star. One might, for instance, be able to say
that certain volumes are missing. It is pre-
cisely this thing that the spectroscope does for
the stars' light. Certain of the colors are
missing. Wc don't mean, for instance, that a
whole color such as blue is absent,but a partic-
ular shade of blue, or that such a color as red
is missing, but a particular shade of red. To
make this clearer, tmkgine the stars' light
drawn out into a ribbon. This is what the
spectroscope does.- The ribbon is red at one
end and shades into blue at the other. Imagine
the ribbon divided into millions of parts by
lines drawn at right angles to the length. Each
one of these divisions represents a NK>lor, and
when wc examine the light from the stars we
find the ribbon is not continuous, but that
there are gaps in it.

The astronomer does not refer to these
gaps^ by saying a particular shade of color is

missing, but he numbers the colors in order.
The number 8,000 A.U. refers to the deep red
and the number 3,900 A.U. to the deep violet.
You may now, if you like, imagine the 4,100
numbers between as representing steps. Such
is the refinement of the measures that we mav
.say the line 4056.286 is missing. If you like

to carry the analogy farther, one might
imagine the whole ininil>ers to correspond to
4,100 volumes and tlic <lccimal points would
refer to the 286th page in volume 4^056. Or-
dinarily, however, when the colors are absent
from a star it is a larger gap than just ftf\t

page. Wc refer to this as the width of the
line. Usually it will be 300 or 400 |Miges and
may be several volumes.

\yhen certain volumes in a library are
missing wc are told someone haf; them r)ut.

Much the same thing takes place in regard to
the light from the stars. The light starts out
from the inner and hotter light-giving part of
the star with a full c».mplcment of colors, with
all the volumes complete, as it were, but it

must pass tlirongh the outer layers of metallic
gases which absorb certain colors, and, just
as in the case of the library, certain people al-

ways take out books on hction, others Utoks
on travel, others books on science, and so on;
«hch element has partictdar afinittes for cer-
tain colors Iron takes out its set. sodium adif-
ferent kct. helium a third set. While in the
case of people taking books oat of a library
there may be clash' ' pe-.ple w.Tiiting the
same book, we have t^ccu unable to discover
any such chishes fai the elements. Beeh has
its own set of colors which it absorbs, and this

set is distinct from that of any Other elemapt.

Typaa of Stan
Tba tpeetroscope was first apfdied to the

studv of the stars by Sir William Huggins in

Hngiand and by Srcchi, Vogel and Schciner
on Ihe Continent- These pioneers in the sub-

i

ject recognized that each star was more <" '<

a law to itsClf. but that there were simiUi n .c.

in the spectra of the stars which enabled them
to diviae them into claases or t3rpes. These
types correspond roughly to the colors. The
cieasiftfation now most in use and one whi( !i

seems able to stand the te«' f t i - a* nb-
liHhe<l from the Harvard toncj^ t 'i^ ci wt.,rv.

They use the letters O. B, A« F, K. M. N,
K to denote variouii classes. These • - sb

divided acam in number^. Thus we of

a star of type A2. Thi» means a star of tvpe
A two-tenths of the way towards tvpe The
classification is based apou the character oi the
absolution eolors or lines |waitnt and diielly
on the changes in intensity of the lines di^ to

helium, hydrogen and calcium and the gen-
eral intensity of the lines due to matalUc
vapors. We extrai t the description of a ftW
of the types from Harvard Annuals:

Class Bo. Typical Sur Epsilon Orionis.
The hydrof,'' ' irs arc 0.3 as intense as in

class Ao. 1 iic /'Cta Puppis series is present,
but much fainter than in class OeS. Oxygen
lines are strong. The line 4,649.1 is slipitly

more intense than the helium lines A,02b.2

and 4,471.5. which are equally strong. The
triplet 4 ' ;

' ' 4,07.'^.9 is well

marked. Lmca -4,04^.1, 4,116.3 and 4,089.0

reach their greatest Intensity in this dtts and
decrease very rapidly ia suocaading dams of
spectra.

Class Ao. Typical Star Alpha Canis Ma-
joris. The hydrogen lines are at their

maximum intensity, and the jcalcium line K is

O.l as intense as H Delta or less. ' On plates
having sufficient dispersion the calcium line

1 1 at 3,9(jBJ6 Is separated from Hv Epsiloa
3.970.2 and is nearly as Intense as K. Line
44812 due to magnesium is the stfOBgttt ex-
cept the livdroMn lines and line K.

Class Fa^ Typical Stars Delta Geminorvm
and Alpha Coronse. The lines of hydrdgcn
are about 0.5 as intense as in Alpha Canis
Majoris. The line K is as strong as the com-
pound line H and H Kpsilon ana about 3.0 as
intense as H Delta. The lines 4^5^ 4,308.0
and 4,309.6 and other lines which forin the
absorptwn band called O art ialiit>and incon-
spicuous.

Clsss Go. Typical Stars Alpha Aurlgae
and Beta Hydri. The spectflUB doccly
resembles that of the sun.

In this way Harvard describes the types
of spectra, not only for Bo, Ao, Fo, as I have
done here, but also for the divisions Bo» dl*
B2, etc., Ao, Al, A2, etc.

Kacding Start* HtotDry

/ If this classification were a purely arbit-
rsry one and merely served the purpose of en-
abling astronomers to describe the stars they
w ere talking about, it would be of little value,
but it also indicates, we believe, in a large
measure the evolution of the sUrs. The begin-
ning and the end of the story of a star is still

very obscure, but wc think we know pretty
well the life history in those stars which show
a type represented any place from O to M.
The star starts, let us say, as an M-type star.

In this stage it is red in color, is not very hot,

at least in the outer Isyers, and its density is

extremely small, very much less than that of
the air of our atmosphere. The star will be of
vcr|r large dhnensfons in this 'stare. Betel-
geuse is a g<x>d example of a star of this clasSi
and recent measures of its diameter give 250.-'

(JOOfiOO miles, or 300 times the diameter of the
sun. This would make its mean density, if ita
mass were equal to the sun, one over twenty-
seven million times the sun's. We believe that
the masses of the stars do not differ widely,
probably not more than one hundred to one.

'

The very biggest Stars will not be more than
one hundred times as massive as the smallest.
1 n this suge of its evolution the star is a baby,
but at the vama time we call it aa M-type
giant.

Stars' Progress
The next sta^ in the development of the

star we call the K type. This stage, of course,
joins on to the M stage, but the star has be-
come a little more dense and a little hotter and
a little smaller. The heat is fco intense'that
all chemical combinations or compounds do
not exist. Still further contraction brings us
to the G and then to the F type, and further
contraction to the A, B and O types in turn.
Passing from the M to the O ty pe stage the
stars change in color from red to blue through
the stages yellow and white. Yellow in the
K and G types and white in the P and A. At
the same time the number of absorption lines
decrease ia number. The density of the star
increases from* a density less than one-thou-
sandth that of air to about one-tenth that of
water. The temperature rises from two or
three thousand degrees to twenty or thirty
thousand. There comes a time, however,
when further radiation of heat does not cause
a rise in temperature, but, on the other hand,
causes a drop in the temperature. The reason
for this is that the star has become fairly dense
and the real cause of the rise in temperature
was the contrtction. When the star was very
tenuous a small output of energy caused so
much contraction thst the smaller star was
actually hotter then riginally larger star
containing more heat. When, however, the
star has become dense radistion of energy
does not cause so much contraction. It enters
then into what we call the dwarf otage. The
tvpet begin to reverse and the star becomes

B then an A, F, ( '•. K i finally an
M tvpe star aga^. The finally AI type star
looks much like its childhood days, but it is
really second childhood. The density is prob-
ably several times that of water, and it f.i< ed
with utter extinction, when it will give so
little light that it can no longer be seen. Not
all stars live so long a life as we have in-
dicated. If the star is very massive it may
pass through all the stsgas, bnt it is believed
that many which are smaller reach their
maximum temperature in passing from the
giant M suge to the F and then begin to cool.
A little more massive star may reach tlir ^

type «tage before beginning to decline, and
only the ni. naaeiva raaefc ibrO sUge

Each of these various aspects in « itai " !

history shows itself iji the character of the
cok>rs present, and especially tfl fbe missing
• ••'••rs i'» tfte «•)"" frtiMi <> itir.-,f sfjj.iv .••» tf,«-

iiue> nusMwg and their widths enables the
astronomer to ted OM tfli densities, the lumin-
• •^i»- <• ! the' general condi rxittmj^
the sui They have apt yet been able to lind
the misses. By olber meeM we hMW tW'
mas«fi of A frw, tifa--*, !.i;f ..f flif •{,tf« ir- prrt-

eral wc ha^c ii > n^y oi tcUuig Ikjw massive
each star fliay be. This lenMMas a problem'
for the future which gives some fnwaiee ^
solution.


