IN THE STARRY SKY.

WHAT MAY BE SEEN THRTUGH
THE YERKES TELESCOPE.

Powerful Glass at the Willinms Bay
Ubservatory—EBrings the Moon With-
in sixty-founr Milea of the
Close *tudy of the Planetas.

- arch—

For pearly two years the big cye of
the Yerkes telescope in the observaiory
of the Unlversity of Chicago, at Wi
fams Bay, Wis.,, bas been spying out
the secrets of the stars. It has looked
one-fourthh further lnto space than any
instrument devised before It. Night
after night the huge, grim Cjyclopenn
eye swings slowly round in itg pounder-
ous frame, crouched in its blg white
dome, and Eeeps a sieepless watch upon
the heavens. The great dome Is vpen
to the sky. The ponderous tube swings
slowly, imperceptibly, with the turning
of the esrth from sunset to sunrise
again. Shut in the black shaft which
supports the barrel of the refractor Is

& clock, a wonderful plece of mechan- |
ism, which tells off the motion of the |

globe on Its axls.
.Ea.l brendt
5 the clock, ahd making thé circait

The telescop~ shifis,

f the beavens, with tireless eye fixed |

all night long upon a single star. There
18 no escape from the big eye. As the
earth swings Iin one direction, the eye
silently alters its focus, never aweary
and never asleep.

What can the ordinary observer see
through the largest and most perfect
telescope in the world? What has the
blg lens’'so far revealed to the astrono-
mers who have watched It as an oracle
since the first day it peered Into space?

the bliggest telescope in the world: It | miles into space for the first time. To

appeared a yellow, round dlsk about
the slze of the moon, pot flat, but
clearly globular. Arcund it twinkled a
purple band a quarter of an inch wide.
Next to this was a solid ring pntluling
the planet, of the same bright \'mllow
color, and quite distinct; next to this
wag a second narrow vielet band, and
surrounding that a second broad yel-
low baund like the first. Around the
whble sparkled a brilliant violet clrcle,
Saturn’s moons appeared as three tiny
round yellow marbles grouped to form
a pruning book to the left of the plan-
et’s disk, while a fourth one hung a lit-
tle lower down to itself on the same
side. No oscillatlon was apparent, Sat-
urn's rings and satellites apparently
were of the same yellow color of the
planet. Sometimes these rings can be
discerned in their colors and form a
brilllant rainbow about the planet.
I'rom the outer rim of the planet prop-
er to the outer edge of the outside ring,
the distance, through the telescope,
looked to be about two Inches. It is, In
fact, 172,000 miles! Looking through
the huge refractor, the homan eye is
able to discern a space of 172,000 miles
as two inches fn the area of the heav-
ens! To the ordinary observer the shin-
ing violet rings about the planet form

by bhalr Lreadth, gnlded | a beantiful r(-ntnre of the view. These

rluga. Tiowever, ave due to lmper{ec-
tions which exist In every telescope,
and which astronomers would be only
too glad to dispense with,

The telescope was nexi turned upon
Jupiter, the largest planet in the solar
system, and as big as all of the other
p.anets put together. The distance from
this earth to Juplter is a trifie of 400,
000,000 miles, and It takes forty-three
minutes for Its light to reach the earth.
Jupiter's disk looked about as big ns a
large marble, probably two Ilnches in

the astronomer each object is full of
detalls which escape the untrained eye.
Every line bas a meaning, and in the
merest frifles he reads the story of a
million years.

The history of the Yerkes telescope
itself is the history of the evolotion of
an eve, of the most wonderful artifi-
clnl seeing apparatus yet devised. This
great eve is 200 times as large as the
human eye. That s to say, Its diam-
eter is lorty Inches, while the diame-
ter of the pupil of the human eye is
one-Grth Inch. It Is made of two sep-
arate lenses, one of crown glass, two
and one-half Inches thick at the cen-
ter, three-fourths of an inch thick at
the edge, and welghing 200 pulgnla:
the other of filut gluss, one and one-
half Inches thick at the center, two
inches thick at the edge, and welghing
300 pounds, One of these glasses is
convex and the other plano-concave.
These two lenses are mounted elght
and three-sixteenths inches apart io
the end of a blg steel tube sixty-two
feet long, about forty-two inches In
diameter, and welghing six tons. No
figures, however, can properly express
the size, the delicacy, the almost hu-
man intelligence of the grent machine,
The object glass of this telescope is
as deligate as g human eye, A super-
fine silk handkerchief Fabbed acFoss
its surface would destroy it. And yet,
with proper care, It will never wear.
The glass for each lens was cast In
Paris by the firm of Mantols, celebrat-
ed for the manufacture of optical
glasz. Up to the time of the Lick tele-
scope they had not been able to cast
a solid, perfectly achromatic block of
glass more than thirty inches in diam-
eter. Then came the American order
for two lenses thirty-six Inches In di-
ameter. The Frenchmen ecould but
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What does the finest telescope In the | diameter.

world look like to # man who doesn’t
know a telescope from a barrel?
A reporter for

Ocean visited the Yerkes observatory |

of the Unlversity of Chicago at.Wiil-
iams Bay for the purpose of answerlng
these questions. A big telescope is al-

most human. It is furnished with a|

curlous sixth sense, a marvelous sec-
ond sight. Mpysterious, uncanny, bhuge,
it powerfully Impresses one and grows
more wonderful on closer acquaintance,

The whole observatory is bullt about i
For the eye alone are

its monster eye.
the motors, the fiing pulleys, the mov-
able dome, the rising floor, and all the
curious [nstruments varying from the
delicately strung spider web of the
micrometer to an apparatus welghing
fifty tons, Without the huge eye every-
thing would be useless. This eye Is
the lens of the refracting telescope in
the maln tower at the western end of
the observatory. It Ig8 reached by a
fiight of marble steps from the main
corridor. Entering the building In the
evening, all Is quiet and dimly lighted,
the main tower quite dark. About
midway of the round dome Is the ris-
ing floor, over which the telescope
swings. It is a triumph of mechanical
gklll, the only satisfactory means de-

vised for reaching the eye plece of a

big telescope as it Is tilted up and down
or swung around on its axis,

The telescope liseif is a blg lron tube
sixiy-two feet long, palnted black. In
the end which looks out through the
dome 18 the object glass or refracting
eye, forty inches In diameter, or four
inches wider than the lens of any other
telescope of the kind In the world, The
fron tube, with Its lenses, finder, eye
pleces and other appliances, weighs
nearly twenty tons. And yet so nicely
is It Lbalanced that a strong pull with
the hand will swing It a foot or more.
The huge telescope |s moved on Its axls
by electricity.

Describlng the apparatus, Dr. Hale
finally fixed the big eye of the telescope
on the planet Saturn. It was a fine,
clear night, with little disturbance In
the atmosphere, and Saturn appeared
to twinkle about half way between the
sky line and the zenith. The eye plece
which was put on magnified nearly 500
diameters, one-¢lghth the highest pow-
er used. This Is how the planet Saturn
looked to the reporter gaszing through

At Hs side, In a nearly
straight line to the right, appeared four
small marbles, it satellites. The color

the Chicago Inter of the planet was almost white, a very

light yellow. Across the planet appear-
ed three falnt purple streaks, on the
order apparently of the man In the
moon. While at Lick Observatory Pro-
fessor Barpard dlscovered the ffth
satelllte of Jupiter, but was unable to
study it to any advantage. The
Yerkes telescope brings out thls fifth
moon very clearly to the eye of the as-
tronomer, and Prof. Barnard has been
able to observe It and measure {t with
great accuracy.

Btar clusters seen through the Yerkes

EYEPIECE AND MECHANISM.

telescope are wonderfullly beautiful, a
great ball, like a swarm of golden bees.
The moon was too full for a good view,
and showed merely a pale yellowish
surface,

About noon Prof. Hale-had the tele-
scope turned on the sun. No sun spots
were visible; so the telescope was di-
rected along the disk of the sun at the
flames which burst through its dense,
gnseous cioud wrappings and thrust
thelr fbngues far out into space. On a
pink bsckground, shading into dark
red, and fully rounded, one sa$ a
hooked yellow flame half obscuref by
what looked like gray vapors. There
was an apparent movement, the feme
darting bigh, sinking down, or again
bending over to lick the round disk of
the sun. Curlons as It may seem, a
glimpse through this powerful glass s
more wonderful to the astronomer
than to the man who looks milllons of

try, Although they were skeptical as
to the outcome, Nineteen times the
trial was a fallure. For months the
mold was allowed to cool Impefeepti-
bly each day until all the heat had
goné out of -it. Then came the test.
Ninéteen times the glnss contained
flaws too great to be remedied—minute
bubbles, unequal densitles, various
other defects. The twentieth trial
produced a magnificent piece of glass,
which finally became the property of
the Lick Observatory. Encouraged
by this success, the firmm of Mantols
set about the mapufacture of a glass
one-fourth more powerful than the one
they had just made. Agnin and again
they trled, schooled by the nineteen
fallures In making the Lick glass.
Each trial required sevéral months.
At last the patient French makers
were rewarded with two disks forty-
two Inches In diameter and as nearly
colorless and flawless ns glass was
ever made. These blocks of glass were
made into the lenses now In the eye
of the Yerkes telescope. The glass
was ground and finished by the firm
of Alvan Clark & Sons, Cambridge-
poart, Mass,

Just as Americans have never been
able to cast perfect and large disks
of optical glass, so the French have
not been able to polish the disks per-
fectly after they are cast. For four
years Mr. Alvan G. Clark worked at
the lenses. It may be that another
such perfeet glass will never be
made. The secret of the polishing
has been handed down for three gen-
erations in the Clark family. Previous
to the work of the Clarks a German
family—the Fravenhofers—had pol-
ished these glasses. For a century
after the death of the last Frauenho-
fer it seemed that the art of polish-
ing optical glansses was lost. Then
Alvan Clark, a portralt painter in
Massachusetts, attracted the attention
of English scientists, and he and his
family far excelled the Germawm art-
ists in glass. Mr. Alvan G. Clark, the
Iast of his family, attended the dedi-
cation exercises of the Yerkes giass,
returned to his home, and died within
a few days.

The eye plece of a telescope, through
which the obgerver looks, is the part
of the instrument which magnifies the
objects seen. The number of diame-
ters to which an object can be magnl-

ﬁeﬁ to advaniage aepends largely mpon
the perfection of the object glass. In

the Yerkes telescope n glass which
magnifies 3,700 times has Leen em-
ployed successfully. ‘Through tais

the woon would appear as it would to
the naked eye at a distance of sixty-
four miles. The eye piece ordinarily
used magnifies 460 diameters.
Incredible as It seems, the delicate
measurements of the movements of
the stars are caleulated by cobwebs
nicely stretched and forming the real
measuring apparatus of the microme-
ter. They last for years and are even
cleaned of dust with a delleate cam-
elI's-halr brush. Taking off the glass

 covering one evening, Prof. Burnham

wns exnmining the webs. He absent- |
mindedly breathed Into the aperture,
breaking one of the filaments, which |
it took considerable time to replace.
At the Yerkes telescope a device has
been perfected for lighting the threads
with electricity and making them a
faint red color. A white light on them
would be so brilliant as to injure the
eye of the observer.
its micrometer, the big telescope is
equipped with all other accessories,
such as spectroscopes, spectographs,
spectro hellographs, photo hellographs,
ete.

While interest centers around the
maln dome and its sleepless eye, the
Yerkes Obgervatory would be a big
institution if it had only its minor
glasses to depend upon, One of these
Is a twelve-inch refractor mounted in
the porth dome. A twenty-four lnch
reflector will shortly be mounted In
the south dowme. A gixty-inch reflect-
ing telescope is also being bLuilt now
in the Instruoment shop of the obgerva-
tory, and will be mounted in another
building at some future time. As it
stands equipped the Yerkes Observa-
tory cost $500,000. It is the most com-
plete in the world, with a refracting
telescope forty Inches In diameter.
Next in order is the Lick Observatory
om Mount Hamilton, wlth its thirty-six
inch refractor, nnd third In order is
the Imperinl Observatory at Pulkowsn,
Rusin, with a lens thlrty inches In dl-
ameter.

Home of the Telescone.
The building is in the form of a

Latin cross, the longer axis of which'

lies due cast and west. A great nine-
ty-foot dome completes the western
end and twenty-six foot and thirty-
foot domes terminate the north and
south transepts. The body of the
building 18 divided into laboratories,
libraries, offices, computing rooms and
photographle dark rooms. The ground
floor I8 equipped as an Instrument
shop, making this the only observa-
tory In the world which manufactures
its apparatus under the direct super-
vision of those who use them. This
gives unexampled faellities for the
application of new methods of re-
search, and already more than a dozen
Intricate machines have
structed and used successfully. The
observatory s built of yellow brick,
ornamented with flutéd colomns carved
at the bases with gargoyles and other
symbolle devices. The ecorridors and
stalrs are finished in white marble
delieately  velned in green and the
wood Is of massive oak.

The observatory has a little life of
its own. Professors In charge have
built their homes along the lake, and
a small colony of scientists has gath-
ered about the big telescope. Dr. Hale,
the director, has a beautiful cottage
a short distance away. Irof. Barnard,
of the observatory staff, nund one of the
best-known of American astronomers,
has bullt a homellke house of South-
ern architecture commanding a grand
view of the lnke. Here Le and bis
charming wife dispense hospltality to
many a visitor, and on the front porch
the most distingulshed astronomers of
this country and of Europe have
smoked an after-dinner cigar and dis-
cussed the puzzle problems of the uni-
Verse.

Much of the work at the Yerkes ob-
servatory durlng the past eighteen
months has been of n kind which
could not be accomplished at any other
In the world. In all observatious
which involve minute measurements
of the highest precision the Yerkes
telescope Is unrivaled. The measure-
ment of the motions of the stars.
which approach or recede from the
earth, are of great importance, as data
gathered from these throw light upon
the movements of the entire solar sys-
tem. To this problem, the greatest In
astronomy, Dr. Hale, Prof. Frost and
Mr. Ferdinand Ellerman have applied
themeselyves,

The sun, with all its attendant plan-
ets comprising our solar system, is
rushing toward the star Vega, or Al-
pha, of the Lyre, at the inconeelvable
rate of ten miles a second. Vega is
one of the most beautiful stars in the
heavens and can be seen now Dear
the zenith on any falr evening. Preb-
ably since the life of man begnn, per-
haps since the universe was born, our
solar system bas been speeding toward
this star. In the life of & generation
the sun comes hundreds of millgas of
miles mearer Its destination. Bat In
many generations, to all appearances,
this approach would not be percepti-
ble. The journey, so far as mortals
are concerned, must be eternal.

When, where and bow, If ever, did
this journey begin; when, where and
how, If ever, will it end? is the great-
est of the unsolved problems of astron-
omy.

STILL MORE COUNTERFEITING.
The Secret Service has just anearthed an-
other band of counterfeiters, nnd secureda
quantity of bogus bills, Which are very
rle\ rly executed, Things of grest value
glwu’q selected for fnditation, notably
Hmteuu # Stomach Bitters which has
many imitators but no equals Yor disorders
like mmdigestion, dyspepsin and constips-
tion.

Luxury.
“Mike.” suld Plodding Pere. “dere's
ouly one time when 1 envies de rich.”
“I"m asliained of yer welt ness””
“1 don’t blame you. But when | read
about dese swells comin all de way

In addition to |

been con- |

from Eurepe ns sualoou passengers |
| ean’t help feelin o pang o jenlousy.”™

Never Grip nor Gripe.

Don't open a door with an ax, use a ke
| Don't open your bowels with tnercurinl plyl
| polson, use Cascarets Candy Cathartiv. Diug-
| gists, 10, 255, S0e.

Kmew What Poverty Htlnt.

**Yon have never known the pangs of
poverty!"" he exclaimed bitterly.

The heiress’ eyes softeped, thoogh
lignid to begin with.

“Indeed I have.™ said she warmly.
**1 went to & barzain sale where no one
knew me and found [ hud leit 1oy porse
at bome. " —Indiapnpotiz Toorugl

LADIES CAN WEAR SHOES

One size smaligr after using Allen's Foot-Easse,
a powder to be shaken into theshoes, It makea
tight or new shoes feel easy gives instant relief
to corns and bunfons. It's the greatest comfort
dlscovery of the nge, Cures swollenjfeet, blls-
ters and callous spots. Allen's Fool-Esse s a
certain cure for ingrowing nalls] sweating,
smarting, hot, aching feet. We have 30,000 tos-
timonials All druggists and shee stores sell
It. 25c. Trial package FREE by mail. Address,
Allen 8. Olmsted, Le Roy. N. Y,

The lopngest plants in the world are
senw=«l. One rropical and subrtropleal
variety is kpown which, when it reach-
es itz full development, Is at least 600
feet in length.

Mothers will find Mrs. Windui'l
doothing Syrup the best remedy to use
tor lou:l..ir children during the teething
per &

HOW'S THIS.

We offer One Hundred Dollars Reward for
any case of catarrh that cannot be dured by

‘.?J (?HE"-B‘\'&LO Prcg » Isd 0
We, the und have o F
Cheney for the !ut'.l atrs, and bel!auhln

perfectly huuonhia in

kfne - business transactions
and financially able to carry outany obligation
made by llmlryll 5
WasT & TRUAX, Wholesaie ts, Toledo, O.
:::t];mm KINNAN & MAKVIN, olesale Dmg-
'i‘l'n uum-h Cure is taken Internally, act-
ln;dlruﬂly upon the blood snd mucous sur-
(aces of the system. Price, 75, per bottle, Sold
| by byall d sts.  Testimoniais free.
Hall's Family Pills are the best.
d for FREE 82.00

promtl De. B. H. nm.m
W0 ATGh Bt Pmunelnnn. ra -

Permanentl Ko fitsor nervons
d’rn: %g:lmnf Dr, Kline's

‘ Two bottles of Piso's Cure for Consump-
tion cured me of a bad lung trouble,—
gui ﬁJ).“). Nichols, Princeton, Ind., Mar.

Imporiant Social Question.

When a young man takes a girl to a
thl:ater. and pays an extra dollar, and
mes after ber and takes her home,
lwhcre does he get even? [Is It the
| pleasure of her company or the con-
sclousness that he has done his duty?
'—Atehlmn Globe.

| “*For the Sake of Fun
Hm&f’f s Do’uo’

A wast amount of mischief is done, foo,
because people neglect to keep their blood
pure. [ appears in eruptions, dyspepsia,
indigesti . ki G

and other adments. Hood's Sarsaparila
cures all discases promoted by impure
Blood or low state of the system.

erDisappoints

Philadelphia

S —

SHOE CO.

10 Third St., San Francisco.

SHOES THAT WEAR WELL

Our Rox Call Shoes for Misses snd cuuam-
arpspecially made to wear well, and w

tee every pair. The stock Ix soft uﬁ ]lllnb‘le
but yet is so wnmthﬂ it is now
the best wearing lesther in th
shw:ul“m d 1l d rlug heels, All
new coin nn RN A
widths.  Childr p'.'}l.u. Mg fo 11, ®1.25;
Miesen' Sizes, :.B‘ to 2, $1.50

“H B.—We vlrl{l fctr;ud nmver‘ni; oﬁho?
AVE, containipg the pictures of t
the{'uti!nrnh" {unuzlnto any one sanding

% the names of 10 ladies living in the country.

Country Orders Solicited.
Bpring Catalogue, 1298 pages, just out,
Send for one.

B. Katchinski,
PHILADELPHIA SHOE CO.,

10 Third Sireet,, -

Ban Francisco,.
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