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When in the gray light of the morning of Oetober 12th,
1492, old style, Columbus discovered San Salvador, one of the
Bahama Island§':, it was with the unaided eye, as they were no
optical aids in existance for far seeing at that time. No instru-
meny ever invenged by man has caused such perplexity or called
for such patienceg and untiring perserverdnce as thie making of a
telesecope has donre., The diffieculties 1n bringing the steam
engine up to‘ats present degree of utility, was an easy task
compared with the making of the telescope, 0ld John Henderson,
in the 18th eentury, spent forty years giving to the world the
marine chromnﬂier, and left no chance for‘improvement in the
principle s of its construetion; but not so with the telescope.
Some of the best minds hafe spent _years of groping and patient
effort in bringing the telescope to what 1t now is, These diffiecul-

\ ,
ties‘ have grown out of a lack of proper materdal for mirrors and .
1ense§‘§ﬂ§ a wgnt of knowledge and ability to get the proper™
curves to.give the rays of light reaching the Toeus of the
same length, to say nothing of the d;ff ieulties growing out of -
the nature of light., I do not believe that 1t is the power of
the human mind to have i1nvented a éelescope exce;:‘from some
mere. acecidental hints,

The origin of the telesecope, like many othe: important
inventions, is lost in obsecurity, and 1t 1s now i mpossible to
determine who was the first inventor. It 1s certain that about
the beginning of the 14th century, according to Roger Bacon,
specticles were known. The well gnown old philosophésal writer
Diggs, had some knowledge of the power of lenses, as is proved

by a work published by his son at the elosec of the 16th eentury,

. 44
in which he.says his father eould disceover things far off: that

he could know a man at a distance op three miles, and could read
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the supersceription on corns deposited in the open f&!lds. Though
Va4

these statements may be greatly‘exaggerated , yet they prove
that some sopfy of an optical instrument was known to the writer
in questlon; It was not until about 116 years after the dis-
covery of Columbus that the definite knowledge of the telescope
came, About the middle of the 17th century Borellli, a Dutch
mathematician, publlshed a boo k giving the result of his
1investigation on the subject. He decided , on the whole, in
favor of Zachariah Janson and Hands Lippenseheim, two speticle:
makeps of Middleburgh, Hollapnds I have.s:en it wstated that the
children of Lipperschiem playing with some specticle. glasses, sé
adjusted them as to make things at a distance seem near, and
that th1s accidental ‘discovery gave to the father the idea of
th. telescope. It 18 now impossible to reconcile the dlsgﬁgénﬂys
as to the exact date of the 1nvention of the telescope, as by
some it is fixed for 1590, and by others for 1610, We find that
that Lipperschiem on the 22nd of Oetober, 1608, presented three
teléscépes to his govegkent by which one could see thingd at a
distagce, and applied for a patent. The.news of the new inven-

tion, in due time, spread over Europe, and some of the wonderful

instruments soon found their way to Venice, London and Paris.

To no man in EBurope did the news of the new and wonderful invention

come with such deep and thrilling interest, as to that bright
vepiatile geniug:-, gallileo; who was at tlat time visiting in
Venice, When he first heard of the wonderful Duteh instrument,
by whieh things at a distance eould be:.made to ,appear hear., fThe
thought inspired him and filled him with a resolve to make one
for himself., He made three, fFhe best of whiech was but a poor

imperfeet thing with a magnifying power of thirty diameters.
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This telescope had a single glass plano convex object glasgand
plano concave eye piece. With this telescope he began the study
of th: heavens with the greatest enthusiasm. He saw myriads of
stars in the Milkeyway, counted forty in the Pleades. On the
10th of Janusary, 1610, after six nights of ¢lose watching, he
disecovereduthe. revalution of four satelites around Jupiter,
But the planet Saturn sorely preplexed him, for, while his
telescope gave him such satisfactory veécws of Jupiter and his
moons, the phases of Ven;;:, the mountains and valleys of the
moon, Saturn appeared to him as triple world and then after a
time as a world weth two ears, and then afte;?? tzgzgi%iﬁplanet
seemed to absorb or devour them.)( Thed¢ discoveries 1intdested
the eommon people, who came in multitudes to see the wonders of
the heavens revealed through the philosphers telescope., Then
began the warfare of science. The little imperfeet telescope of
Galleleo was a most potential cngine of power; with it in his
‘ .
handg ne bocecame a berfect iconocalast in dashing down and destr-
oying the false views of the wisest men about the system of the
heavens. Nothing ever invented by man so disturbed the moss
covered errors of ages as the revelations of the telescope.
It‘wag‘far more potential 1in destroying the erroneaous Bﬁe&dgzzjﬁg”“°k4;
_*§§s£em of astronomy than the battering rams of Titus were in
demolish}ng the wall of gerusaleyn, The church became alarmed at
the bold outspoken heresys of the audacious Galleleo, who dared
to say thalt the sun stood st1ll and that all the ﬁlanets revol-
ved around him., Bible arguments were hurled at him to prove the
contrary. A learned professor in the University Padua, assailed
Galeleo with what he thought thc¢ unanswerablelogic of faeots.,
Declaring , that as there were but seven metals, seven days in the
week and seven apertunes in a mans head and seven golden candle
sticks and seven churchss of Asia, so there could be but seven
pPlanets, and Galleleo was sorely persecuted and imprisoned as the

noble pioneer of the grand science of astronomy.
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But the telescope, that i1n the hands of his predecessors was a
mere toy, in hisg skillful hands acquired such importante that he
is often ecalled 1ts inventor, In the early part of th e 17th
century the Galleleoan form of the telescope found its way into
many parts of Burope. In this sort of a telescope the objectS
appears in this#na tural position, because the image of the objects
are received inside the focus on the plano c¢oncave eye piece, as
1n opera glasses, and not as in the astronomical telescopes of
to day, outside the focus which gives an i1bverted image and a
large fei1ld; and the inverted image detracts nothing as the mioid
of the astronomer socon becomes accostomed to the fact. The
Gallelecan telescope gave such limited feilds of view that the
great John Kepler, in 1711, suggested a convex eye piece, but ths
this form of eye piece was not introduced till thirtyfive years
after, The astronomers and opticians, not satisfied with Lhe
limite? power of the Galleleo tclescope; in seeklng to 1nercase
thie size of the ogject glass and form of the eye piece, were
met with a most troublesome and embarssing difficulty. Everything
viewed was seen surrounded with flaming prismatic eolors, which
remained unexplained till the time of Sir Isaacfewton.
Light 1s not hemogeniees, as was supposed at first, Newton-%ook‘
up the study of light and proved to the world that the annoying
prismatic hughes were not “.u . ... so much due to tha
mmper fectly figured lensegas had been supposed, but that 1t was
due main'y to the hetrogenous mixture of differently refrangabiéhc
rays of light, so that iﬁ;;fz glass so exacetly figured as to
cbhllect any one sort of rays to one point it could not collect
those also to the same point, which, having the same ingidence
upon the same mediwn are apt to suffer a different refraetion.
These very annoying prismatic¢ colors were $n some measﬁre S

overcome by making lenses of a very long focus, from 125 to 300

{202 i
feet, They were mountced in tubes ,Cgﬁt on church steeples, towers

and on trees and controlled by cords , and no one wdthout the
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most patient perserverance, could get a glimpse of anything in
the heavens through them; nevertheless some experts made some
fine discoveries through them. The difficulty of using long
focussed glasses was so great that it '~ lead enthusists of
astronomers tn look about for improvement, and in the year 1639,
Merecenne suggested to Descartes, the possibility of reflecting
telescopes, But the suggestion was not put into practice until the
year 1663, by James Gregory, of Edenburgh, Scotland. About this
time Sir Isaac wpewton, giving up all hbpe of ever overcoming the
difficulties arising from prismatic hughes in the lens¢s used in
his time, took uwp the subject of constructing reflecting telescopes
with mirrors of an alloy of tin and copper, in which there would be
no separation of colors, but a clear image of the object viewed,
and succeeded in making a small one in whiech thé object was
viewed at the side of the tube. This kind has ever ' . since been .
called:the pewtonign reflector and is the kind now in general
use, ‘' But here arose the baffling difficulty of making a mirror

>t

free from any irvregularity of curves, that i;A;;qthe true parabolie
form, for what would be an infinite esimal difficulty in the
lense, would be & serious difficulty in the reflector. It is said
that hhere are meén who can make the achromatie form of lenses who
cannot make the concave mirror for a reflector. Mr, Clark said
to me, in his shops over a year ago, that he would hate to under-
take to make a 30 1,/2inech mirror. But owing to the great diffi-
culty of produecing the right kind of an alloy for mirrors ...
the reflector did not come into general use until about the
year 1718, when gadley made a six inch mirror with a foecus sixty
two 1inches, which bore a magnifying power of 23Q diameters,
This instrument established the superiority of reflectors over
the 1oﬁé focussed lenses, for, on being compared by the astronomers
Bradley and Pond, the five t5& focus roflector was found to .be

gl
not vastley more manageaple but 1i1n Wany respects much;su?erior

P
torh e e

-to the best long focussed unmanageable tclescove in Uss @nd the
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long, telaseopas had 1o retive,.This vae folliowed Dby a great equatorial

AV 4
meuntingewitili cireles with fine reading  1in nifh$212ar teclinalion,

LY

by whizih tn @ talagscope conld elicw a ster through the tewntyfour o+ - .

nours when clamped 1npecllnatlon, alse LY the 1ntroduction of transit

instruments and micremet-ors for riner reoading than circiles conld give.,
—

G
Then came tns paricd of Herchel. In the year lvjﬁr‘there
A

- -
went from Hanover, in Germany, to kEngland, Wiliiam Herchel, &
N

Yo ng musician. 1 ithe 18th year of his age., He was a first class
4411 ‘ L&(/'/C
performer on tue organ and other instruments and scoh sacureéd
A

lucrative wosition and rormarkable tame. This man became tne worlds
grratest and most entimastic astronmer up to the present time.

Are AL
The crowded consert hal%,and tne applauss for fTine performjf? soon
lost all internest for bhim and the silent music of the starry
heavens nad an ever incr-as g charm for ris soul until tihe cl-se of
his long life. One day he et with a small imperfncet telescope,
What he sal tnrough 1t tnrilled nis scul and he s=nt t¢ London to
enquire the price of one, and finding the price far beyond his
means, he roscived to mrie one for himself. Now began a laborous

QQA&(L_

strurgle to keep up his musile and galn bread and on the other the
perplexing =ffort to wake a reflecting telescope. The work absorbed
his great soul; misic lost 1ts charm for him; the silent awful
grandure of the starry heavens was more to him than all the organs
and musical 1mstruments on the globe. He converted an old shed into
a wcrk shop. His sister Lena, #ho kapt house for him, became his
constant assistant and was n hearty sympathy withonim in all his
work, 1n Lleaching music and givailg concerits. She became profoundly
mtar-sted 1n astronomy and stced oy him day and night, sssisting him
and notin, down nis midnight observations, and, when hs became dee=~ <72

absorbed in polishing and Tiguring wivrors as to refuse to go to his

meals, for he has bheen known to worken a mirror 16 hours at a time.

' & .t
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without leaving it, his sister has _ b=en ¥nown to stand by and feed him
Z“} M W " .

with 2 spoon. Had 1t not been for this faithful sister n- never
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vould Aaave gained the proficinecy and celebrity he has doneas the
‘rince of astroncmers. he stcod at the beginning of the Silver age
> Astrenomy. He ground i his life time about twoe hundred mirrors
"rom four inches up to forty eipgnt inches in diameter, sowme of his
-
First imstruments quite eclipsad th- instruments in the Royal
Yhservgavy at Greenwich, His fame went abroad. Xing George ihe third,
ind the royal family bacame i1nterested in ipim and 1nvited hin to
ris1t th= Palaca with ohe of nis telescope. which ne did treacuently,
to the Joy of the Kings hous=ncnd. But teashing music. giving
roncerts andremalining g to tTiv: smailli noars of the night, was oo
mich for him., and the King, settled a pension on him and the music 1s
siven up for the telescope., and the eloquent starry heavens,., hHe
hnlt a furnace ang cast his cwn omirrors of one aliy of EZZ““ Parts
e and gasba, coUPer W1th a liftie arsenic to make tne wmetal
white, The furnace burst one day when casting a twenty inch mirror, and
sent the metal fiying in all directions, cnasing him and his assistant
Il
out of th- bmuse; but he vent al, 1t again with untiring zeal.
Finally his ambition led him to cast a 48 inch mirror, weighing
two theousand one mandred and eighteen pounds, which ne finished and
mounted, but the figure was never pronounced very good, owihg probably
to some mclacular condition of the metal and the tremendicus
difficulty of gavaing:, s2 large a surface the proper curve. Still it
raach=d out further into spa:s than any lelesco,e on the ~lobe at that
time and brovghl 1o view new nebuia and star gclusters nevar scen by
mman ~ye baforeand the discovery of thejlanet Uranus. In the meantime
the makers of owtical glass ver- very busy trying to get large discs
of pure c¢lear glass for lenses. It was thought a great triumph of
«¥111 when tnsy obtained @ ;nch d1iscs Trqe from flefects. The
Wt—ﬁ"i__ %’1—‘7

opticians st1ll stood confronted with th2 £eedws and opinions of Newton,

dhirraleor < ~ ]

that chrcomatic ﬁ%?f+%&&ﬂ-&TlSlnn from the different colorscomposing
white 1light cculd net be get rid of 1n locking through a lense at
the h=av-nly bodies. But John lolland., an Englishman, notwithstanding

his respect for the opinion of Newton, was led tc make experiments
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and Tound that by combining two kinds of pglass a conv=x lense of
crown glass of a greenish hme and a concave lenge of flint giass of
a ycllowish hue the difficulity was greatly reduced and such a
MM»M 2 .
lent=s 15 called eelremetse, 116t because it 1s perfectly ceolorless and
nat the colors are not  obtrSive . This descovery of Dolland gpave a
trew 1mpetous to the form of the telescope. Hut the wewtcoruoean
~>flector sti1ll ramained mastsr in the feild, and does stilli in
tngland. Amcng  the distinguished names connected with the nistary
o the telescope, we mention Euler and Gause, who brought luster to 1t,
thers like Dolland whé'‘receivod luster from it. The nawme of Joseph
pre

*raunhofgeﬁwg both devoting ‘his short 1ife to the improvemnont of

he achromatic telescope. he studled the subiact of lirsht and ihe laws

p . -
CWr‘f"‘» W

o whigh 11;¢1n passIng ihrough medra, and by aid of his own -
syleed tacolne . galnhed pertect femilaraty with all 1ts modes of
cticn. Then seeing the obsticals to be cvercomemade n pratlcal use

f this knGWIédge in procuring discs of hemogénus flint glass,

18 mecmanlcél 1ngﬁn;ty contending sucdessfully aga:nst the diffi-
nltyand gave to thewsoiId the most pertfect telesccpe lense of 9 6/10
f an inch in the ﬁorld up te that time. Sti1ll the reflecting

2lesecpe nelid the front ranv as an instronent for Light givaing

yrer. Lord Ross, of Parsontown, lreiand, with ample m=2zaqs and

trence and skili ot the farst order, finished and wmountad 1 L8848,
metallic mirror of six fe2t 1n diameter and four tons i1n weight.

1s mastar instrument thongh 1t raturned  only sixty per ont ot the
gnt falling on its surfacr, 2s 1% the case with all metaldc mi}?ors.
wvealed fresh wonders . leaving &l other telescopes far bebhind.

on afior the great traiumph of perserveoring skill nindee the nands of
rd Ross, there was a great advance alomnyy Lhe 1inae of achromatic
lascepes. Mr. Grubb, of bublin, lreland, wuade a f'ine one of 28

~hes 1n diameter, for the Imperiai ubsorvdiory, at Vienna. Alvin

ark and Sons, after much groping camne 1n
&

tie front rank as t%%escop
vers at Cambridge, Mass. They have mad e

1]
the largest lenses 1in
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vorld vwp to the present time, rimning from 4 to %6 incnhes in diameter.
. s ik Lo ale pefocnilinclesy Eoorn

S1lver on glass mirrors have been i1n exialnsave use for some years.
They gilve 92 per cent of the light, nearly equal. to the amount
passing'through lenses of achromatic telascopes. Mr. Common, of
Slingy mngland, made a 56 1nch silvor on glass mirror that was ac-
mowledged wmore powvertul than any glass in existance, till Mr. Clark
finished the 36 achromatic¢ . for the Lick Observatory on Mount
1tamilton, Cal. This telescope retired wmr, Commons telescope to the
second rank, andthe Lick telescop® 1s to he ovarreached hy the forty
inch achromatic for the Univers:iiy ofiScuthern Calfornia, When 1t is
finished . More than & year ago 1 saw the crown glass disc for the

telescope 1n/the shous of Mr. Cizrk. This disc after waiting in the

shop nearly « years for the flint glass mate, the apate came from France

a few waoeks ago, 1 saw 1t September 28th. These discs in the rough cost

sixteen tnousand dollars and 1t will take two or three years to L X 7

MM/IWT‘M WM%M%,« P g
finish them, Thirty faiiur=s were made 1n getting the 36 inch crown

glass discs for the Lick instrument and i1t was not until after a

trial extending nearly five years that they succceded.. I am

inclined to think that nothing in the line of this 40 1neh lense wili

aver be nndettaken. The only hope now of incereasing light gathering
ie

power .on the side of the reflectors. glass discs for such cost vastly

less than for acnromatis, and might be cast from 8 tn 12 fest 1n

dramator, or betier stiil one off the hig obisidean noulders, which 1s

blacx zlass of‘a far better guality than man ¢an make, might be

vorked intc a mirror of 15 or 16 feet in diameter. It would be by far

the most difficnlt optical enterprise that man ever undertook to

perform. Some astronomlcal .mBihusist, with means and skill, may arise

and make such a telescope and by 1t we weuld be anle to see whether
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P? mooh has on 1t eny evidencos of vegetable or animal Life. A new
X A
nd most powerfnl astroncomical 1nstrument with a Yiwo feet lense, 1s

1

ust finished oy »r. Clark, for pnotograhhing theégeavens. his
P S 4 Zzutgygﬁﬂﬁgfﬂ-334¢1f7 Lo fhair et (o ﬁ7)¢

rand instrument, costing about thirty thousand dollarik\by its

ensitive plates and loeng steady thixed gazeair the noavens will

sport stars ithet the sharpest human eye will never be able to see in

he lzrgest v lescope o will vastly exiend our khowledge of the

maverss, snd this  together wiih our spectorscopes aud nlg

clescopss and rLther nstronomical instrume: 15, will increass oar

anga of knowledge and concoption of the 111iwmitable imiverse of God.
The century NMow drawing L0 a ¢close, has neen the most

rolifiec of any 1n real astronomical advance, both i1n th- production

ind systamatic use of tfine ainstruments, We are nov living in the

1
o b
'
4
H

iorlds prandest seientific era., 1lnail parts of the world hundreds of

Wwes are ssarcening the groat azure vanlis every clear nipht; thousand

't new nehula and star cinstars are maped that Herchel never saw,

-

wmong. to2 nobie discoverses of this century,l' tiay mention the
Jlanet Weptune by Leverle and Adams., 1n 1346, showing us the possi-

(
1lities o the imman mind 1n i1ts search after trut?%; In 18%%, Proft.

iall, discoversd the two litiie moons of Mars. And while of late
telescoues ¢of »11 kinds hav~ beon turned on Mars, 1n searcihh of detazl
n the plansts surface, Prot. Branard turned the Lick telescope on the
“1ngly Jupiter on the evening of Septenbter 10th., and nos s soui mist
nav-y thrilled with a strang- oy, that the misers gold can never give,
shen hz discoverad a fifTih woon 1 the family of Juplter. The new
sat2lite 3o only ons mndr.d miles in draneter ang revolves arcund 1ts
grand primary in twelve nours, atbt a distance of 112 thousand miles

from his center. This discovary vill gaive to Prof. Hranard the thaird

rlace in the role of homor 1n the 19th century. &7 s PO ern ;
i 7 ,
Rut .we 1may see with the most porerful instruments invented

by man is nothing to what we shall unuever see. For spacs» 1s infainite,

and all th- space we se2 15 oconpled and cur knowledge of space 1s so

gvd
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xtensive that 1light traveling at the rate of 186,525 miles a
{./ﬂg‘
orcond would not travel over it in 2 eeederor-of years, yet this is
otming to spece, the cenier cf which 18 everywhere and 1ts cir-
unflererice i1s nc ‘here, and there cannct be » something wﬁzzzéfgﬁint

s nothing antdd the near ~°xulains tne far, We now stand in the

nlden age of astronomy and wait for the revelations of the future.
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