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_ Price Two Cents.

WATCHES, JEWELRY, &e.

e e et

CLOIHING.

We call attention to & few very desirable articles at unusually low prices
Boys' Silver Hunting Cased Watehes at. ... I
Boys' S{lver Hunting Cased Etem Winding Watehes.......
Gentlemen's Sliver llanting Cased Full Jeweled Watches. 5.00
Gentlemen’s Silver Hunting Cased Stem Windlag Watches 15.00

Ladies' loand 14 Carat Gold H
Cased Watches at...........

We call attention to our fine Movements for Ladies’ Watches Full Jeweled,
even in centre plvots, which we will ease to order in Handsome Box-jolnt
Monogram Cases or atherwise. Gentlemen's I8 Size Movements Cased and

Engraved or Monogrammerd to orider,

A special new line q‘_gootln is just received, enuslsting of Gentlemen's Silver
Box-jolnt-Cazed Watchos, tae Handsomest Silver Watches ever brouszht to
We invite an inspoection of these goods, feellng confldent we can

this city.
show inducements to buyers not to be

H. Z. RHOADS & BRO., Jewelers,

4 West King Street,

EDW. J.

Manufacturing Jeweler, Zaim’s Corner,

Things in our s

Beautiful and Durable Christmas Gits.

WATCHES, DIAMONDS,
CLOCKS, SILVERWARE, .
SPECTACLES, JEWELRY,
JOLD BRONZES, GOLD HEAD CANES,
GOLD THIMBLES, SILVER HEAD CANES,

SILVER THIMBLES,

GOLD PENS AND PENCILS,

HANDKERCHIEF AND GLOVE BOXES,
GOLD BRONZE SMOKING SETS,

ALL THESE AND

ZAHM'S CORNER,

PO — R &
. 15.00

unting and Half Ilanting
... 18.00

ssssmsssssassana

found elsewhere.
Lancaster, Pa.
ZAHM,

Lancaster, Pa.

tock that mnke

OPERA GLASSES.

F’IT?F CIGAR SETS,
: BACCARET VASES.

MANY MORE AT

LANCASTER, PA.

Will be sold in sixty days TEN TI

HEAVYY WINTER CLOTHING,

Without resard to enst. Now is your time to secure a good Suitof Clothing for very little

money, Ready-made or Mudde to UOrder.

OVERCOATS IN GREAT VARIETY,

For Men, Yonths and Boys. Men's Dress Suits,
style. Boyvs' Clothing, o very Choice Varlety,

&z~ Pon't 1ail 1o cadl audd secare some of Lhe bargains,

MYERS &

Na. 12 EAST KIXG STREET,

T cLoTHING.

GREAT SLAUGHTER IN GLOTHING.

GRAND MARK DOWN AT CENTRE HALL.

IOUSAND DOLLARS WORTH of

Men's Business Sults, Youths' Sults in every

RATHFON,

LANCASTER, P'ENN’A.

FOR SALE C

THREE-STORY BRICK DWELLING HOUSE,

WITH A GOOD

This Properts is situated on the corner ot Muiberry and Leaion streels ;: with nine good
rooms and large cellar : also hot and eold water and gas throngh the house.

"FOR SALE.

5%

STORE ROOM. |
!
l

This 'roperty will be scld ehesp or exchanged tor a small house or building lots.

Also, u FIRST-CLASS BRICK STABLE @
Kecler, for sale now,

For further prirtieniars call on

BA

Or at HOUGHTON'S STORE, 25 North Oueen Street.

1 the rear of the house, and occupled by Samuel |

USMAN & BURNS, l

CfURNITURE.

P'(Il_lclhlh'l\‘.l{ I.IM;I:S 1 -I.UI'.T“;! !.
Look to your interest. You can buy at
HEINITSH’S,
154 EAST KING STREET.

IParlor Saits...

Library suits. wto LW
Waulnut Chuml 010 225
Cottage Suis. L2210 6
LOMNES. .o vnnerencnnens assmranamnnins 5t0 0
Patent RoCKers....cooiviecvianninns LRG0 40

., &o., Ec.

We will continue to give prices sucvessively
of goods in our line.

Losking Glasses, Picture Framss,

and FINE GOLD FRAM EsSspeclalticsat prices
that defy competion, It isaiways a pleasare :
to show goods at the AKER'S & TIRUMPH CANNED COERN
CHEAPEST FURNITURE STURE | 0 *t13cents; Winslowatisconts,
IN THE CITY. ; -
Al oods guarateot scomtig tomerite | O, § STORE Thng 03LY W i
HEINITSH, G. & R. TOMATOES,
15! EAST KING STREET, the Dest in the Market for 25 cents,
jans-Gmad Over China Hall, AT BURSK’S,
o 17 East King Street,
JFor RELIABLE E OFFER :
SPECIAL INDUCEMENTS.
. BURSK'S,
Call at the 0 Establisbed Stand of No. 17 EAST KING STREKT.
Widmyer & Ricksecker, .~ sevemsec —
Y . . .
8. E. Cor. E. King aud Duke Sts. (;a.rrlages ! Uarrmgcs !
PARLOR, CHAMBER AND LI- =
BRARY SUITS. D ' "
EDGERLEY & CO.’S.
HALL, DINING ROOM AND Practieal Carriage Builders,
EITCHEN NITUR '
FORE B. I Market Street, Rear of Central Market Iouses,
Lancaster, Pa.

MATTRESSE: AND BED SPRINGS,

t and Finest  Assortment, snd

The
mosty ail HOME-MADE WORK.

Personal Attention given to

UNDERTAKING.

—_—

WIDMYER & RICKSECKER

5. E COR.E. KING AND DUK K STS.

A\l ltiun SPECULATION
n or small amounts. $25 or $20,000-
Write W. T. 2OULE & CO.. Commission Mer
chants, 120 La Salle street, Chicago, 111, for cit
ulars, may-yle

1

GROCERIES.

T e S —_ e

{ 205 WEST HING STREET.
! THE PLACE FOR
- Wines, Liquors and 95 per cent. Alcohol,
Fresh Groeerles, Pure Spices, and Best Cigars

fu town. Allat
RINGWALT'S.

UST RECEIVED A LOT OF

FINE FLORIDA ORANGES
AT BURSK'S.

FEW MORE BAREELS OF THUSE

i White Grapes at 20c. Per Pound,

AT BEURSK'S,

| ===

We have on hand a Large AssorUnent of

BUGGIES AND CARRIAGES,
Whieh we offer at the
VERY LOWEST PRICES,

All work warranted. wiveus a call.
el il e N,
> orkmen inlly em r
that purpose. [ngauw

BOOTS AND 5HOES.

"w'r:i'"m. SHOES AND LAST

e on a new net in

ing cownfort (ornt.be folt,ll:' =
Lust=2 mails to order.

l‘; A S Y_
BOOT

b

The Clothing
Bargain Rooms.

The mass of the stocks selling be-

low cost is so great that we may say

. there is no change from last week, ex-

cept that a very few lines are exhanst-
ed—not enough to meution,

Large and complete stocks of new
clothing of all grades, from common
to fiue, are here, going fur loss money
than their original cost.

Remember, thoush, that still
lafger, thouzh not more complete

stocks are not marked down at all.
You can buy oui of either, us yon
may prefer.

These stecks have been separated
for convenience in selling; but they
are made together, in the same way,
for the same purpose, and after the
same standards,

Bring back whatever
want at the miee,

von don’t

WANAMAKER & BROWNXN,

OAg AL, ket qand Sixtle.

OVERCOATS!
V IS

Closing oul at agreat reduetion onr innnense
line of Novelties in Overcontings,

All the New und most Desiralile Styles
STOCKANETTS,
IN NEW COLORS AND CLHOICE STYLES

Why uot leave vour order af oneeand seeare
an Elevgant, Stylish, Well Made amd Aetistic

| Cut Garment as low as 820,
|

ALARGE LINE OF ClIIOICE

Baglish and Seolch Smilings,

AT GREATLY REDUCED PRICES,

—_—AT—

J.K.SMALINGS,
| THE ARTIST TAILOR,

121 N. QUEEN STREET,

MWES

A RARE CHANCE!

The Grentest Reduction ever waade in FINE
WOUOLEAS for GENT =" WE AL at

H.GERHART'S
Fine ‘valoring. Estanlishment,
Eﬁglish-& Scofeh siliiinlg-,

solil sluring the Full Season feom S30 1o 540,
A Euait will be mada np toorderin the Dest
Sivie trom ®20 to X30.

HHEAVY WEIGHT DOMESTIC
Suiting and Overcoating,

Reduesd in tlie =une proporiion.
warranted us represeatet,

The above reduction will tor cosh only, ana

tor the next

THIRTY DAYS,

H. GERHART,

it
il W
. his

No, 51 Nori: uesn Stres

Special Announcement!

Now is your time Lo 2ecure barguins in

CLOTHING!

To make roowm for our large stock of Cloth-
ing for Epring, now being manufactured, we
will make sweeping reductions throughout

NG,

our large stock of

HEAVY WEIGHT CLOT

—LONSISTING OF—

Overcoats, Suits, &c.,

MEN, BOYS AND YOUTHS.

ODDS AND ENDS OF CLOTHING IN COATS,

PANTS AND VESTS, BELOW COST.,

Call early to sccure the best bargnins,

———

D. B. Hostetter & So,

24 CENTRE SQUARE,

tebl4-t1d 133 East King streed

Ciya

__-_-___f #anaster Entelliaencer.

All g()t)tin

LANCASTIER, PA.

TUESDAY EVENING, FEB. 1, 1861,

CELESTIAL DISTANCES.

LECTURLE BY CITY SUPERINTENDENT
R. K. sUEHRLE,

| Fourth Regular Meeting of Star Club,

sirius the Dog Star—FProeyon—Castor  and
Puilux—tapelis—*Startight,”” te.

The fonrth regu'ar meetinz of the Star

! elub of the Younz Men's Christian asso-
Petation was held Jast eveming, Some
{ twenty additional stars werc given and
| their positions indicated in the prominent
constellations of the Great Dog, the Little

Do, the Twins and the Charioteer, all
i these star groups being now in the eastern
i sky in the early evening.

The special topic for the evening was
| the Mathemalics off Astroromy, or rather
I the nse made of the triangie in determin-
ing Celestial Distanees,  This was dis-
cussed very elearly by Mr. R. K. Buchrle,
eity superintendent of publie schogls. In
Cillustration of the suceessive steps in the
development of his sabjeet, be used large
and  carefuliy-prepared diagrams, which
are of necessily omitted frem our report
as well as references in explanation of the
same.  Mr. Buehele is a gentleman weli
up in scientitic studics, as well as an able
exeeutive in the administration of onr
selivol affiairs.

Rewarks of Mr, MceCaskey,

Canis Major, the Great Dog, has long
Leen widely known. Lt is one of the very
old constellations. In it we find Sivius,the
largest and brightest of ali the stars to be
cseen ey the reund of the yew., It is
| milinely known as the - Dog Star.™  As
[here are some people .who know the
Norti Star by nane, bat wouid be anable
"to point it oui in the bporthem sky, so
there are those who have eard of the Doz
Star by name—and no more than this !
Thouszh it has blazed above their heads
all winter long, each year of their lives,
[they have never recognized it in the
heavens,  They ave Gamiliar also with the

pliase “the dog  days,’” withent any
| knowledze of its measing, A few words
will make this clear, amd an intelligent
slance into the sky wiill make them ac-
Fquainted with the star itseli, The ancients
| were very observaut of the stars sl know-
ing that Sivius was shining at the snmc!
tisne yith tiie Sun duaring a part of the
sunnmer, they attributed the iusereased

heat of mid-summer  to iis inlluence.
These duys were theiclore styled by the i

Romans dies eanicalares, or **the dog
days,”” Sirius being also known to them
by ihe name of Caniculz, or Dog Star, |
"The Romans yearly sacriticed a dog to. this |
i star on behalf of their locks and herds, as |
cwell as their Tands, that these mizht not |
sulier fvom the drought of the hot season, |
when this  blazing orb, which was no
brigiter ther than now, shoie in conjune- |

bon with the Bun, !
|

|

|

|

o sivius mny now be reeognized at once at
L3 o'cloek i the sontheatern sky, i a clear
| micht, sparkling with exteaordiaey bril-
laney, about twenty-three degrees south-
Least from the  Delt of Orion,
vwenty five degrees from Beieignese the |
brizht star in the rizhi shoulder of Ocion
| sl aboat the same distanee from Procyon, |
a bright star towards the eastera horizon |
in the Little Do, These thiee stars are |
all of the lirst mazuiinde and Jore a bean- |
titul equilateral tricngle which is readily |
traced. It also formsa trizagle pearly |
similar to the south with Phact in the eon- l
|

i steliation of the Dove to the sonthwest
(aud Naos in the Ship, to the southeast, |
| thus completing the T Egyptian A7 S
ius beioyr at the crossing of the lines and
| Betelguese and Proeyon Lo the north.
; Tisis figure can now be seen best sbout 19 |
j o'clock in the evening,  The motion of
| Strius 15 estimuted ut 310 miles pec minuie
[ aud tic spectroseops shows that it is mov- |
[ fug away 1Tom our system. !
! The Mosn is over 2,000 miles in dinmeler, |
the Earth avoul 8,000 miles, Jupiier vver |
50,000 miles, tue Sun abent 830,000—lig-
ures that are appalling o the imagination,
but whose approximate aceuraey even the |
clemientaiy work of thie astromuner amply
atiests, ;\(:L":'i-liny, s eorrect this enor
mous  estimate of the San's dinanerer,
neavly a million ol miles, what shall we
say of Sirius whose diuncier is rated ab !
mose than fiticen tinmes that of ths Sun ! and
hose awiul mass is sank into space so !
far that it reguires ucarly twenty-ive !
years for its lizht—moving &t the e o |
11 000,000 miles per minaie—to reack onr |
dark httle esvih ! And yet thissame light
comces to us in such quantity as to make |
Sirins seem the Irgest stay in all the sky.

I speaking of stags, it shoeuld perhaps
Be said that we never inelude amons them
the planets, Jupiter, Saturen, Veans or
Mars, 2l of which seem of greatzr siac !
than the stars, because they are, compara- |
tively, =0 very near our earth, just as a
alone a fout in dimeter near ab bad may
seen Jarger than the Sun,

Five otherstars in 1his constellation are
named @ Mirzam in the forepaw, five and
a half degrees from Sivius, a star which is
auid to luve disappeared in 1670 snd was
pot seen azain for wenty  yesis, but
whichh has been distioetly visible ever
sinee that time : and the thiee staes foirm-
ing a conspicusnus Liangle soine bwelve de-
orees sonthieast from Sivius, off which that
at the vertex is Wesen, to the wese in the
base of the triangle is Adhary, anel to the
cast Alndra 3 these twe stars being about
six degiees apart,

Canis Minor, the Little Dog, of which
the star Procyon, has already beon men-
tioawd, is east of Orion. The word  Pro-
evon means “before the dog.”” rising a lit-
s before Sirius,  The triangle which it
furms with Sirins and Detelzuese has al-
ready been given, Somelive degrees west of
Procyon is the faint star Gemelza in the
reck of the Little Doy, These two stars
mzke a long and wavrow  paraliclogram
with Castor and Pollux some twenty-live
degrees to the north. Gomelza also forms
a nzht-angled triangle with Polinx and
Betelguese, Gomelzaat the right angle,

Looking due east in the early evening at
this tim= of year, we see somewhat o the
north two stavs of like brilliancy, tive or
six degrees apair, which make. s
already been said, a lons and narrow par-
allelogzram with Proeyon and Guinelza of
the Little Dog. There ave the well-known
stars Castor and Pollux in the constella-
tion of the Twins. They mark the heads
of the Twins, Pollux being aboui five de-
erees cast of Castor. If we draw a line
from Pollux to Betelyuese, we find upon
it two stars readily distingnished. That
nearest Pollux is Wasat ; the other, which

marks the foot of Pollux is Alhena, twen-
ty degrees from Pollux and about four-
teen degrees from Betelguese. Tejat, a
shoit distance west from Alhena, com-
pletes the rade parallelogram with Castor,
Pollux and Alhena, and the star on the
line fro n Tejat to Castor, nearest Tejat, is
Mebusta.

These are the six sta:s uamed znd easily
recognized in the consteilation Gemini,
the Twins. With the sin®le exception oi
Tejat they are all multiple stars, Castor
is double, with the smaller sun 1evolving

P A leeling woment an:d the earth see

| Spow-lust bensath me, and abovoan

It is sowe |~

and Mebusta are alsodouble stars ; Alhena
is a tripie star, and Pellux, most intcrest
ing of all, is quadruple ! In ancient my-
thology, Castor and Pollux were invoked
as the patron divinities of sea-faring men.
One more constellation and our list for
this evening will be ended. It is Auriga,
the Charioteer of Coachman, which con-
tains one of the most beautiful and inter-
esting stars in the nothern heavcns, Capel-
la, which is now mnearly overhead at 8
o'clock in the evening. This bright star
is found about half-way between Betel-
gnese in Orion and the North Star, A
short distance from it is a slender isoseceles
triangele of faint stars which are known as
the Kids, the name Capella meaning *“she-
woat.,”  In thechart of ti-rures, the Coachi-
man is represented 2 earrving this animal
against lis left shoulder. The five promi-
nent stars in this constellation form an ir-
regular pentagon, shaped somewhat like a
boy's kite. Diagonally across this penta-
gon from Capella is Auriza or El Nath,
which is also the tip of the western horn
of the Bull. It is nearly half-way between
Castor and the Pieiades. The most north.
ern star in the pentazon is not named,
while that in the rizht shoulder, eizht de-
arees from Capella, is Menkalina., These
two stars make a long and narrow paral-
lelogram, its length tive times its breadth.
with the two stars, Detelzuese amd
Bellatrix, in the shoulders of  Orion.
The distance of thie bright star Capella
is estimated at seventy light years,
that is to say, the light which we see
from it to-night left its distant souree two
generations azo, long before any of us
were born—before the era of steamboats
or rilroads or telegraphs—and all that
these have meant to the world in the
quickening of its intellectual activity and
the developinent of its material resources—
while an miinitesimal part of the licht
which leaves Capella to-nizht will probably
reach our earth inthe year1930, long alter
“life’s fitful fever  shall have ended for
most of us, and for many of us its beams
will fall ealdly npon our forgotien graves.
Our vumeriecal list js therefore continued
as follows : No. 47 Sivias 48 Mirzam : 19
Muliphen; 50 Wesen: 51 Adboara; 52
Aluadra—these six in Canis Major, ihe
Great Dog ;53 Phaet in the Dove 154 Nans
in the ship, m the Eeypuaan X,

both
5 Proeyon, and 56 Gomelza both in Canis
Minor, the Little Dos: 57 Castor: 33
Pollnx ; 59 Tejat ; 69 AMhena; 61 Wasad ;
62 Mebusta, these six in Gemini, the
Twins; @3 Capella; 6! Auriza or Ei
Nath; and 63 Menkalina in the Char-
10teer.

Before leaving the Star tist tor the
evening let me read Celia Thaxter’s bean-
tifizl poom entitled Starlight, in which Ca-
pella is the bricht particular stas, and its
light-vear period so effectunlly usedas to
be impre=sed upon the memory. The poein
miy be new to many of vou,

sStariight,
The chill, sl evening wind of winter blows

Aeross the he Hotnd, bieak iwnd bare wd hieh,
Rusthineg the thin, drey goess thad =porsely

LW,
Aiul, slevering, w hispers Hke o losmea sz,

This <k is thick with stars that apaekie Keen,
Andgreat Capeliain the clear north-ast

Rolls slowiy up the ¢lomdless heaven serene,
And the siern uproar of the sex lues el

5 el —
Saxtitl, =0 swl, =0 lonely il =0 vol

sae-dus=: in biackues=_ like thick soarinklodd
.

this avinter nigit, twixt Lies !

A= =

CAs trtisiend as o snowikidke and s owealk,
Yearnin

x Jike all my tellow men to Kaow
His hidden parpese that no voice may speck,

In silent awe 1 wateh Iis worlds : T sae
Mighiy Capeils sizn L aml 1 know

The ~tezely bewmn ol light that reaclies me
Left the sreat orb tull seventy yenrs nzo,

A bmman life thee ! Qeason strives In vain
To grsp al time sand speee, sl everimoge:
Thonzht, weary wreown sl ballled, muast

wendn,
tetraee Iis slow stop= 10 the hnmble don

O wistful patiesce, there to wateh aml wail
Devoutiy, HI st last Deaih™s eerinin hd,

Litperiounz, opens wilde the ey =tie sty
Between ws and e fabare ile has planned.

Your, Denth alone. Bal shedl Death eomguer
il ?
iove dghis and plends
spuir.
sooner ~hall geeat Capells wavering fall
Thawn any vaiee respond to his wild prayer

in angnish of de-

Amd yet, what fire diviee maXes hope to
slow

Through the pale

Trimorint Bogse, v

Alldepths o puin
wait,

fishe= of onur eaethiy fute ?
wis sl joy, below
wherein we strive

H ( H

Bull is our sense |} e wer oddo el hes,

And seeins seed e viguely feel
soimewhera i5 comion il in thedarkness drear

Andd, hazhine donbi<ami fara, we learn to

kneel.
starkight and sHenes! Dung
= flent as odens b the awin! spaces lieg
Speeehie=aihe hitter wind Ilows aver jae,

Sl as Uhee breanthingg of o human sigh,

Mr I K. Bnelirle was then introduced
wiws spoke auch as follows :

Ceiesibal Distunces,

Oaiy the eivilized and enlizhtened na-
tions of antiguity have handed down to
modern times, a knowledpre of the science
of astronomy. Primitive, rude, uncal-
tared tribes, possess no  seience.  They
sce - the stars, mdeed, but they do not
know them. Neither their physiea! nor
their mental activities are worthy of the
pen of the historian, and although the'r
acquisitions  may be vseful to suceceding
ages, they ave, like the foundations ol the
prramids, benesth the surfice and hence
invisible to tiie ordimuy observer, It is
not only interesting but also highly in-
struetive to trace the progress of any
seienee from fhe earfiest feeble, nacertain,
Imdting, ab thiues retrogradingsteps of the
infant, to the jater, firm, steady, at
times rapid and trinmphant stiides of the
giant ; for il we stteatively observe the
progress of haman culture, we ean casily
see how the mind crows more acute with
the growth of the iichl offered toits in-
vestigation.

To those who have been waltel on the
wings of the imagination to the remotest
nebule, and who BEave revelled in the
glories of the heavens, it may seem rather
vrosiaic toreturn to mother FEarth, bat
when it is rememberod thal the seienee of
the heavens depends ou that of the Earth,
that astr onomy is lonnded on ge-ometry,
and that after we luve seen the opuration
of the wonderfal celestial mechamism, ws=
naturaily inquire fow all this is knowr,
and are anxious to undesstand and not
merely to wonder at and admire—the pro-
priety of this evening’s work will prob-
ably uot be qaestioned,

Who first arrived ut a knowledse of the
form of the Eairth, will most likely newr
be known, notwithstanding that the dis-
covery that the Earth is not a plane has
been aseribed to Thales of Mil:tus (born
about 640 B, C.) who believed it to bea
spherical figure. The beginnings of every
seience are shrouded in obscurity so deep
as to defy the pen of the historian, and it
is only after great prozress has been at-
tained, that the results, with the names of
those who have contributed to their at-
tainment, are inseribed on the seroil of
fame. The votaries of every science may
beclassified as those that are forrotten,
those that are martyied, and those that
are slogiiied.

If we believe Dr. s, Abeabam, or
Job, or Melchisedek, was possessed of 2
greater knowledge in astronomy, than

rave SRy and sea s

around the Jarger once in 442 years. Wasat

into and embodied in the Great Pyramid,
amd as the characters are variously inter-
preted, we will rather confine ourselves to
those records concerning which thereis
very little, if any, difference of opinion.
Nor knowing who discovered the fact of
the rotundity of the Earth, we must be
content with the names of those who at-
tempted its measurement, well knowing
that they must have been acquainted with
its true form.

Before attempting to explain how celes-
tial distances are determined, it may not
be entirely superfluous to briefly refer to
the means employved to measure distances
on the Earth. Everyone knows that to
measure anything, is simply to eompare it
with something else well.known. Thas,
we say, forexample, that a front of a
house or lot, is sixteen feet, comparing it
with the length of u well- kmown measure
of our body, taken as a unit of measure;
and, in the same manner, we say that the
line A Fiz. 1is twelve inches, which means
that it is twelve times as long as the lice
B, or that the latter is coutained, as a
unit of measure, twelve times in the
former. For our purposes this evening,
it is also necessary to understand how the
ditference of direction, or the diverzence

of two lines, called their angle, is
measured.  Mathematicians hgve also

found that if they know the length of one
side, and the size of two of the ancles,
they can find all the sides and the remain-
ing angle of apy triangle.

History informs us that Eratosthenes,
a Greek mathematician and astronomer,
bornat Cyrene, in Afiea, B. C., 276,
cialled by Ptolemy Euergzetes to the charse
of the Alexandrian library, which eon-
tained all the Phanician, Chaldaie, Egvp-
tian and Greek learning of the time, first
wrestled with the problem of measuring
the Earth. Aceepting the theory of the
alobular form of the Earth, he reasoned
that if he could determine the lemgth of
one degree, he could meagare the distance
throurh and arounad the Earth. He krew
that at Syena ( the modern Assouan ) the |
Sun was vertical at neon in the sammer
solstice, while at Alexandria, at the same
maoment, it was below the zenith by the
fiftieth part of a circnmference. Negleet-
inir the solar parallax, and ignoring the
difterence in longitude, if, indeed, he knew
that there was any, he concluded that the
distanee from Alexandria to Syene is the
tifticth part of the circumference of the
Earth. This distance he estimated at 35,000
stadia, which gives 250,000 stadia for the
circumference, a resalt eontaining an error
of some importanee, yet showing a won-
derful degreas of knowledze for that agze,
We will now endeavor to show how wo
may finid the length of adegzree, and hence
the size of the Earth,on this same prineiple.
Let P, in tigure 6, represent 2n observer
at the North Pole, A the centre of the
varth, H I the plane of the horizon at the
North Pole, and Z a star that is direetly
overhiead, say the North Star ; this star is
then said to be in the zenith and a line
from it to the observer at P is perpendicu-
lar to the plane of his horizon; 4. ¢., at
rizht anzles with it., Now, il an observer
at, say, Philadelphia, in latitude 40-, oh-
serves this same star, he will see it, be-
eanse of the great distance, in a line paral-
lel with the observer at I* but not in the
zenith, that is, not immediately overhead.
The line from the star S to the ohserver
at O will form an angle with a line per-
pemclicalar to the plane of his horizon
equal to as many degrees as he is removeil
from the North Pole, in this ease 50-,

We thus find that for every degree south
that the observer is removed, he finds a
change in the elevation of the North Star,
of one degree, hence if he observes how far
north or south, in miles, he travels to pro-
duece a change of one derree in the eleva-
tion of the star, he will know the length of

rive him the entire surfiee of the Barth.
Haif the diameter is ealled the radius, and

L1
baving fonnd this, we arc now prepared to
tinul the distance to our nearest neighbor
the Moon.

| sun at the critical time. This transit was

| observed by David Rittenhouse,ot German-
town, one of Penssylvania’s scif-taughi
mathematicians.

From this transit of Venus, the distance.
to the Sun was found to be 95,000,000 of
miles. This it is now believed is too great
owing to an error in the calculations. In-
dependent observations made on the planet
Mars gave a smaller distance. Great pre-
parations were therefore made for the
transit of 1974, involving an
of probably a million dollars. United
States took a inent part ; and stations
were occupied in Siberia, China, J
the Sanwich Islands, northern India, Per.
sia, Turkestan and E= in the North-
ern Hemisphere, at a number of
islands in the Indian and Southern oceans,
from Kerguelen on the east to Chatham
Island and New Caledonia on the west,
Australia, Tasmania, and New Zealand
being also oecupied in foree. The distance
found was 92,000,000 of miles, trifling re-
duetion of 3,000,000 miles on the previous
fizures.

The next transit of Venus will occur
December 6, 1382, and is naturally looked
forward to with great interest. Mr. Proetor
will probably be charged with the duty of
making preparations and ar uts for
its observation, at least so far as England
is econcerned, where he will, ere long,
prubably be appointed Astronomer Royal.

And now taking leave of beautifal Venus
let us address ourselves to the method of
finding the distanee of the fixed star. 1t
is simply the problem of the triangle over
amain, bat this time our unit of measure
is twice the distance of the Sun or 194,-
000,000 of miles. These caloulations give
for our nea:est mneighbor the star Alpha
Centauri 221,000 times the distance from
the Earth to the Sun, or light years;
that is, it wounld take lizht which reaches
us in a little more than 8 minutes from the
Sun,i:l} years to reach us from Alpha Cen-
tauri.

Thus the astronomer, when Lie conceives
a distance in the solar systein, muast make
the radius of the Earth his shortest unit,
and wiren he attempts to go beyond the
San and the planets, the shortest division
on his measurine line must be the diam-
eter of the Earth's orbit : and even then he
will be borne onward. so far not on the
wings of imagination, but of mathematies
that this ¢normous distance has vanished
toa point. Even then he has only rcashed
the nearest lixed star, and of eourse has
only just entered upon the outer limit of
cereation. He must prepare himself for
& still loftier tlight. He must reject
the diameter of the Earth's orbit as
the anit of his measurements, becanse too
shot, and take as his standard the
passage of light, at the rate of two hun-
died thonsand miles per seeomd. With
that speed he ean go on, until his mind has
reckoned up six thousamd years of seconds
amd he will reach fixed stars whose light,
leaving it souree at  the ecreation of man,
has not yet arrived at the earth.

Overwhelmed with the immensity of the
works of God, he looks wistfully forward
to the time wiren the Christian philoso-
pher shall be permitted to resume the
stunly of science in o fature workl, with
powers of investigation enlarged and elar-
ified, and all obstacles removed ; when to
trace out the shores of that shoreless seas,
to measure its now measurecless extent,
andd to  fathomn its now unfathomable
depths, will be the noile amd the joyous
work of eternal azes.

————— —————
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Before passing to this subject, however,
[ will state briefly that a difference of opin-
ion beoween Sir [sane Newton and certain |
French savants, in regard to the shape of |
the Earth—XNcwton having announeed, as
the result of his stadies in - nataral philos-
ophy, that it is Hittened towards the poles, |
making it an oblate splieroid. while they, |
on the other hand, miintained, as the re- |
sult of actual measurements of an are of a |
meridian made by Picard La Hire and Cas- |
sini, that it is a prolate spheroid—Iled to |
extended measurements of meridians by |
the i'rench and other governments, whi<h
vonciusively proves that Newton was right,
Abeut one-fourth of the ecirenmierence of
the Earth has pow been actually aea-
sured.
Tue first historical measurcment of the
distanee to the Moon which has come down
to us, was attempted by Hipparchus, the
* Parriareh of Astronomy,”” born at Niciea
in Dithynia, about 200 B. C. By obseiv-
isne that eclipses of the Sun do not appeasr
to by of the same extent everywhere onthe !
surface of the Earth, he learned that the |
parallax of the Moon must be large enougis |
to admit of measurement. With the im |
perfect instruments at his eommand, how- |
cver, his results are of comse wide of the
mark, but his method was correet in prin-
ciple,
Asistarchus of Samos, a Greek astrono-
mer, whoe flonrished about 270 B. €., who |
lirst maintained that the Earth revolves |
around the Sun—for whieh opinion some |
thousht him guilty of impiety—attempted
tor finel the distance to the Sun by observa-
tinus on the Moon, but owing to his ob- |
scrvations with the makesd eye, and to the |
et that the illuminated side is not suili-
ciently sharBly defined for such minute |
i
|
|
i

'
I

caleulations, he was not suaceessful.
Prolemy, who fHourished at Alexandria in
the seeond eentury A. D., next attempted
it, though he probably used the method
liscovered by Ilipparchus, namely calen-
lIations based on the shadow of the Earth |
at the time of aneclipse of the Moon. In |
this manner he obtained a distance fifteon |
times too large.

So far as [ know, Kepler, born in Wur-
temberg, 1571, first predicted transits of
Venus, namely that of 1631 whiel oeceurred
during the night, and heneg eould not be'
observed, and that of 1761, Horrox, bora !
near Liverpool about 1616, a poor curate
of Hoole, predicted and observed that of
1639, watching for more than 24 hours
previcus to the time at which he had ecal-
culated that it would take place, so as to
be sure not to miss the opportunity on ae-
count of possible errors in his ealculations.
In 1725, Dr. Halley, born near London in
1656, czplained a method of finding the
distance to the Sun by obzervations made
on a transit of Venus, and the next one
occurring in 1761 and 1769, the prob-
lem to be wlvecL was 80 im;
portent  that the governments o

England and Russia sent ex-
peditions to various parts of the Earth
to secure observations, It was while en-

motdern scientists ; but as the only record | for the next transit, and was then disap-
of their astronomy is said to be wrought ! pointed by the passage of a cloud over the

gawed in this business that the celebrated
| Captain Cco't lost Liis life on one of the
! Sandwhich Islands. Le Gentil went to
! India to observe the transit of 1761, but by
' detentions on the voyaze he arrived too
! Jate. e waited the eizht years required
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