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"ITwas not without being sensible holi- very unequal 
I am to the undertaking that I first consented to com- 
ply with the request of several gentlenien for  whom I 
haye the highest esteem, and to solicit your attention 
to a subject which a n  able hand might indeed render 
both entertaining and instructive. I mean astron-
omy." These words are  not my own but rather they 
were spoken by David Rittenliouse in a n  "Oration" 
delivered on February 24, 1775, before the Anlerican 
Philosophical Society. According to the minutes of 

1 Address at the mid-winter meeting devoted to the 
Early History of Science and Learning in America with 
especial reference to the part played by the American 
Philosophical Society, Philadelphia, February 13 and 14, 
1942. 

the society, the oration was delivered in the college 
''to a crowded audience, consisting of his Honor the 
Governor of the Province, the Asseinbljr, and a great 
nuinber of gentlenien of the first distinction, besides 
the members of the Society." Moreover, the oration 
mas dedicated "To the delegates of the Thirteen Col- 
onies, assembled in Congress a t  Philadelphia, to whom 
tho future liberties, and consequently the virtue, im- 
provement in science and happiness i n  America are  
intrusted." 

Again to quote the words of Rittenhouse: 

Astronomy, like the Christian religion, if you will allow 
me the comparison, has a much greater influence on our 
kno~~ledgein general, and perhaps on our manners, too, 
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than is cornnloilly imagined. Though but few men are its eovcr under the human form. Surely, no Society till ouls, 
particular ~otaries, yct tlie light it  affords is liniversally witliin tlie sanle eompaf;s of time, over harl to deplole the 
diffused among us; and it is difIicult for us to divrst our- loss of two sneh members as Franklin & Rittenl~onse. 
sclves of 11s influence, . . . Franlrliu, our Patriarch, xliom Pliilosol~h~ and Philan- 

You are all of you very farriiliar with the fa r t  that 
the Arnerican Philosol>hical Society mas founded i n  
the year 1733. -4 valued letter frorn Benjamin FmnB- 
lin kept in  tlle society's library gives tlic nalrlcs of the 
ninc original members, with hiri~sclf as  sec7rctary. ( I n  
1743, Franklin, the fifteelith of seventeen children, 
n7as thirty-swen yerirs old.) 

At  ii ~nccting held in the Slate House on February 
2, 1768, me read in t l ~ e  iiiinntcs: 

A Society having subsisted for sonle time in this City 
under the name of the Alncrican Society lield a t  Phila- 
delphia for promoting and prop:~g:~ling nsefol I<nomledge, 
whose have been nearly t l ~ e  same -cvith tl~oso which 
are published of the Aincrican Pliilosopliieal Society, and 
it  being judged that t l ~ e  Ends proposed hy I1ot11 could be 
carriod on with inore advantage to the Public if a Ulliorl 
could takc place between them, it  is proposed that such a 
Union lnap take place. 

Accordingly during the year 1768, the socicty took on 
a new lease of l i fc  and more than 100 nrel~lbers were 
elected. 

Early in the following year, on Aiondag, January 2, 
1769, the foremost citizen of Philadelphia, Benjamin 
Franklin, was elected president of the society, a n  o%cc 
hc continued to hold until his death in  April, 1790. 
David IZittenhousc succeeded Franklin as  president 
and he continued in office until his dcath in  June, 
1796. 

As your speaker to-day has l iwd for  inore than 
twenty-five ycars i n  Virginia on Mount Jefferson in 
sight of Monticello, four  nlilcs distant, I hope you will 
pardon me f o r  quoting fro111 the lctler of thc four  
secretaries of the socicty in  advising Thomas Jeffcrson 
of his election as  the society's president. XTncler date 
of January 7, 1797, the lettcr reads: 

STe hare the pleasure of informing you, that a t  tlie 
annual Election of OfGeers of the American Philosophical 
Society for pro~noting nseful knomlcdgc, l~cld at  Philadel- 
phia on the 6th inst., you were chosen President of that 
respeetablc Institution. 

l'o this Jeflerson replied : 

I have duly received your favour of the 7th inst., in- 
forming me, that t l ~ e  Anleric:~n I'hilosophical Society have 
been plcasud to name inc their Prcsident. The suffrage of 
a 11od.v 1vl1i011 comprel~cnds whatever thc' American World 
has of distinctloll in Pllilosopl~p & Science in general, is 
the rnoht flattering incident of my life, and that to  whicl~ 
I am the niost sensible. . . . Permit me to arail myself of 
tEiisopportllnity of the sillcere c+rief I feel for  
tile loss of 011,- beloved Rittcnhouse. Genills, Science, mod- 
osty, purity of morals, sinlplicity of n~anaers, marlied him 
one of r\rtlturr's best sarnprles of tho Perfection she ran 

Ibropy annonncrd the first of men, and whose llame will he 
lilre n star of the first magnitude in the firina~ncnt of 
heaven, nrl~eii the mcrnory of tlivse who IIRVC surro~inded& 
obscured hiin, mill he lost in the Abyss of time. 

Jefferson continued as  president of the society rh~r-  
ing the eight years he was President of the United 
States. Late in tlle year 1808, whrn he was planning 
soon to rliove frorn Washington back to his home at  
Monticello, Jefferson tendered his resipnation as  pres- 
ident of the society. R i s  resignation was not acacepted 
and he continued in office until ,January 6,1815. Then 
after again tendering his resignation he was succeeded 
by I l r .  Caspar \\-istar. 

Fmnlclin, Rittenhouse and Jefferson between the111 
had been presidents of the American Philosopliictrl 
Society from 1769 to 1815, a space of almost half a 
century. The real cause of the awakening to life of 
the society in 1768 was literally a heaven-sent event, 
nanirly, a 'Fransit of Venus that was most successfully 
observed in and near the city of Philadelphia and the 
genius who organized and carried the plans through 
to pcrlection was David Rittenhouse. Thc oldcr illem- 
bcrs of t l ~ e  society have heard tinic and ti~rle again 
about Rittcnhonsc. To-clay I wish to call briefly to  
Ihe attention 01the younger rnernbers and thosc who 
arc not astr.onomers soltle of the high spots in the life 
of Eittenhoase, and a t  the s a n e  time to suggest to all 
of you t h i ~ t  you go upstairs to the mcmbers' room and 
sec fo r  yourselves the astronon~ical clock and the 
transit telescope both made and used by Rittenhouse 
in his ob,~ervations of the Transit of Vcnus on June  3, 
1769. Also upstairs is :LDollond refractor that took 
part  in  the Transit of Vcnus observations and also a 
theodolite that forillcrly belongcd to ?Villiarl~ l'enn 
and which was nscd for laying out thc City of Phila-
delphia. 

Itittenhoilse was born on April 8, 1732, in a s~nal l  
stone house that now stands on tlle main drive through 
Fainnount Park. Even as  a bop he sho~ved cxtra- 
ordinary nlntheniatical ancl mechanical ability and as  
hc grcw older- he was always very resourcefnl in  snps- 
plying his own nccds. H e  acquired great proficiency 
in observational, practical and theoretical astrononiy 
:!11d in instlqument l~laking: The construction of his 
first telescorse dates from 1756. ~i~ first 
as an astroiomerwere in 1763-61 rvhen he carried out 
a survey for \Villiam Penn to settle the bonntiary dis- 
pnte nlth Loril Baltimore. This boundary, bctween 
the present states of Pennsylvania and i\laryland, was 
done v i th  such high accrwacy that it  becarnc part  of 
the Ahson and Dixon line. 

Elis early fame rested priniarily on the construction 
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of his celebrated orrery of 1767, acquired by a college 
founded in New Jersey in 1746 and now known as  
Princeton University. This first orrery was lost, but 
a second one is now the proud possession of the 
CTniversity of Pennsylvania. F o r  each of these in- 
struments Rittenhouse received g300. 

I t  is most interesting to read over the minutes of 
the society after its reorganization in 1768. At  the 
meeting of March 8 held a t  the State House, "a fine 
of one shilling for non-attendance of members a t  
meetings was ordered as a by-law of the Society. Six 
organic committees were then constituted by distrib- 
uting the members present among the committees." 
At  this early period in the life of the first learned 
society in  the western hemisphere, rewards f o r  atten- 
dance and penalties for  non-attendance mere put into 
egect. The minutes of succeeding meetings of the 
society furnish no information, however, regarding the 
amount the treasury's balance was enhanced by the 
one shilling fines. 

At  the very next meeting of the society (1768, 
March 2 2 ) , Rittenhouse described his new orrery, and 
a t  the following meeting the committee on Ritten-
house's orrery reported that ('they haye the greatest 
Reason to expect from his known Abilities" that the 
orrery "mill do honor to himself R: to this Province, 
the place of his Sat ivi ty;  and the Committee beg 
Leave to reconllnend it  to the Society to order his 
description to be published; not doubting but i t  will 
give Pleasure to Persons of a curious and Philosoph- 
ical Turn." Hence the first paper ordered to be pub- 
lished by action of the society v a s  one on astronomy, 
which then as now one and three-quarter centuries 
later had a strong popular appeal. 

The description vhich appears as the first article 
in the first volume of the society's Pmnsnctions states 
that the orrery represents the motions of the sun, 
moon and planets, and therefore illustrates solar and 
lunar eclipses and other phenomena ('for a period of 
5000 years, either forward or backward." F o r  show- 
ing the motions of the heavenly bodies it  was the fore- 
runner of the planetarium. Jefferson spoke of the 
orrery in  these words: Rittenhouse ('has indeed not 
made a world; but he has by imitation approached 
nearer its maker than any man who has liped from 
the creation to this day." 

As I have indicated, it  was the Transit of Venus 
that brought great fame to our society in  its early 
years, and once started on the high road it  has con- 
tinued to function with great dignity fo r  nearly 200 
years. At  the meeting on April 19, 1768, plans were 
started to observe the Transit from three different 
sites, the &ate House square, the Rittetlhouse farm a t  
Torriton and Cape Henlopen. I n  addition to Ritten- 
house, other enthusiastic observers were John Etving, 
provost of the University of Pennsylvania, Joseph 

Shippen and Hugh Williamson. The society may well 
be proud of Ewing. Eesides being provost of the uni- 
versity, he was professor of natural philosophy, and 
it  was said of him that '(in the absence of any other 
professor, the Provost could take his place, a t  a n  
hour's warning, and conduct the instruction appro- 
priate to that Professorship mith more skill, taste 
and advantage than the incumbent of the chair him- 
self ." 

The condition a t  that time of the country surround- 
ing the City of Brotherly Love mag be surmised by 
reading from the minutes of the society that an in- 
quiry was made "to know whether the Indians would 
allow proper Persons to pass through their Country 
in order to make the Transit of Venus observations." 
Perhaps the lives of the nlelnbers of the expeditions 
sent out from this city were in  no greater danger than 
were the liyes of eclipse observers in  the year 1900, 
for  we have it  on good authority that before crossing 
the Atlantic Ocean to witness the eclipse, the head of 
one of the Eritish expeditions appealed to the United 
States Government to protect the lives of the par ty  
from the wild natives (sic) of North Carolina. I 
might add that on arriving in New York the fears 
were effectively dispelled when the party found them- 
selves aboard a luxurious Pennsylvania train and dis- 
covered that they themselves, their baggage and their 
instruments mere routed through to destination-and 
entirely free of charge. Of course this was in  the 
good old days now gone forever! 

F o r  the great event, Rittenhouse had a clock vhich 
he himself had made, a transit telescope also con-
structed by his o v n  hands and now considered the 
first telescope made in America and a refracting tele- 
scope. These instruments are  now in the members' 
rootn upstairs. 

F o r  the expenses incurred in observing the Transit 
of Venus, the society paid more than £100 from its 
treasury. Thus we find that Dr. Conklin, the chair- 
man of our research committee, has long-established 
precedent for  paying out society's funds to aid 
research. 

The accuracy of the observations by Rittenhouse, 
who was assisted by William Smith and John Lukens, 
has been attested by Nevi1 Maskelyne, astronomer 
royal of England a t  the time, and by Simon Newcomb. 
The latter1 states that "his observations of the cele- 
brated transit of Venus in  1769 have every appear- 
ance of being among the best that were made." Com-
bination mith Greenwich results by a method improved 
by Rittenhouse gave 8!'805 for  the solar parallax, in 
remarkable agreement v i th  the value 81'803, vhich has 
been the accepted value until a f e v  months ago when 
the present astronomer royal of England, H.  Spencer 

1 ' 'Dictionary of American Biography, ' ' Vol. XV, page 
630. 
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Jones, gave the refined value of 81'790, coming from 
observations made the world over on the planet Eros. 

F o r  carrying on the observations in  Philadelphia 
the minutes read, "The Honorable House of Repre- 
sentatives had generously granted the privilege of 
erecting the Observatory in  the State I-Iouse Yard, 
and voted £100 for  erection and observation to be paid 
to the Society Treasurer." Thus we see that the first 
observatory in  the Cnited States to be created a t  
public expense dates from the year 1768. 

I n  1770, Rittenhouse moved to Philadelphia. His 
observations included transits of Mercury, solar and 
lunar eclipses. .variable stars, the new planet Cranus 
(discovered by Herschel in  1781) and comets, in-
cluding one discovered by himself in  1793. His ~ v o r k  
in astronomy was many-sided. To adjust instrunlents 
in the meridian, in 1785 he invented the collimating 
telescope, since then universally used. The same year 
he introduced spider threads into his telescope. I n  
1786 he made a plane transmission grating, thus an- 
ticipating Fraunhofer's grating by about 30 years. 
Kewton had previously used "scratches iuade in pol- 
ished plates of glass," but Rittenhouse measured 
grating intervals and deviations of several orders of 
spectra. H e  was frequently engaged in boundary sur- 
veys and comlnissions in^-olving Pennsylvania, Dela-
ware, Maryland, Virginia, New Pork, New Jersey and 
1Iassachusetts. Outside of astronomy, he served on 
the commission to organize the United States bank. 
and George Washington appointed him the first di- 
rector of the Nint, on April 14, 1792, thus exemplify- 
ing the fact that a resourceful practical astronomer 
is equipped to tackle almost any job. At  the Univer- 
sity of Pennsylvania he was professor of astronomy 
and later trustee and vice-provost. I n  the American 
Philosophical Society he served as curator, librarian. 
secretary, vice-president and president. The highest 
of the inany honors that came to him was his election, 
when president of our society, as a foreign member of 
the Royal Society. The first *41nerican to be so hon- 
ored after the Revolution'was J a ~ n e s  Bowdoin, gov- 
ernor of Alassachusetts and president of the American 
academy of S r t s  and Sciences. 

As a n  eclipse observer m ~ s e l f ,I wish to direct 
your attention to the fact that only one week after the 
British evacuation of Philadelphia, "The first eclipse 
of the sun to be carefully observed2 in the British 
colonies of America was that of June  24, 1775. which 
Tras watched by the astronomer, David Rittenhouse." 
Although the eclipse was total, with the gorgeous 
beauty of the corona readily visible to the naked eye, 
no inention was made in the record of Sature's most 
beautiful phenomenon. To us a t  the present day, one 
of the strangest portions of the history of astronomy 
before the middle of the nineteenth century is the evi- 

2 "Eclipses of the Sun, " page 128. 

dent lack of interest in, or perhaps one should say, 
the dearth of observations of the corona and of the 
rosy prominences visible without telescopic aid a t  the 
time of a total eclipse of the sun. The only scientific 
observations made were the accurate times of the con- 
tacts of the limbs of the sun and moon. A t  a total 
eclipse of the sun there are four  contacts. Similar 
observations are  still made a t  eclipses, the purpose 
being the perfection of the motion of the moon, which 
even to-day is a n  erratic member of the sun's family. 
Possibly for  this reason the moon is always designated 
by the feminine gender. 

I n  the midst of the revolutionary war, in 1778, life 
in  Philadelphia evidently went on about the same 
whether the British soldiers were present in  the city 
or not. That was ages before we had heard of the 
word "schrecklichkeit" or of "the scorched earth." 

The next total solar eclipse visible in  the rn i ted  
States was only two years later, on October 27. 1780; 
it  x a s  not total in Philadelphia but was total i n  S e w  
England. This eclipse is memorable for  trro distinct 
features. I t  was the occasion of the first American 
eclipse expedition, under Professor lTTilliarns, of Har-  
yard College. I think you will be interested in hear- 
ing some of the details from my own book, or as pub- 
lished in Menzoir.s Anaerican Acadenzy of A r t s  alzd 

Sciences, 1.84, 1783. The account by TFTilliams reads : 

Though inrolred in all the calamaties and distresses of 
a sevele war, the gorerninent discovered all the attelltion 
and readiness to prolnote the cause of science, ~vhiclr could 
have been expected in the most peaceable and prosperous 
times; and passed a resolve, directing the Board of War 
to fit out the Line0111 galley to convey me to Penobseot, or 
any other port a t  the eastward, with such assistants as I 
should judge necessary. 

When the great day arrived, the Harvard party found 
itself outside the path of totality. However, an ob- 
servation of great value was made, as you may learn 
from the following. 

The sun's limb became so snlall as to appear like a 
circular thread or rather like a very fine horn. Both the 
ends lost their acuteness and seemed to break off in the 
form of small drops or stars some of ivhich were round 
and others of an oblong figure. They mould separate for 
a small dista~lce, some would appear to run together again 
and then diminish until the 11111ole disappeared. 

Here is a clear description of the eclipse phenomenon 
known to all of you as  Baily's beads, as the result of 
observation by Francis Baily, a London stock-broker 
a t  the eclipse more than a half-century later, in 1836. 

Another total eclipse of the sun, that of June 16, 
1806, was again visible in Massachusetts but not in 
Philadelphia. This might be regarded as  a? instance 
of undue partiality to the rival scientific society in 
Boston, the American Academy of Arts and Sciences. 
However, I have been pleased to find that a member 
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of the American Philosophical Society, Andrew Elli- 
cott by name, also described Baily's beads thirty years 
before the 1836 eclipse. The description I have never 
before seen published nor referred to. I found i t  i n  
the "Nanuscript Communications," Vol. 2, page 57, i n  
a letter from Andrew Ellicott, par t  of which reads: 

Those detached lunlinous points of the sun's limb 
seemed to retain their brilliancy till the instant of their 
disappearance, which it -M-ouldappear should not be the 
case, if the moon was surrounded with an atmosphere- 
those points particularly, wliich are formed by depression 
in the moon's limb would have had their splendour somo- 
what diminishecl by the density of the atmosphere, if one 
existctl,-but nothing of the kind mas observed. 

I n  the same collection of manuscripts in  the society's 
library, and four  pages after Ellicott's letter I found 
another letter regarding the 1806 eclipse, this time 
from Simeon De Wit t  of Albany, N. Y.. the contents 
of wliich pIeased me mightily. The letter reads : 

176th this I send you for the Alnedcan Philosophical 
Society a painting intended to represent the central 
Ii:clipse of the Sun on the 16th of June last. I t  is ex-
ecuted bj- Mr. Ezra Amos, a11 eminent portrait painter of 
this place and gives I beliere as true a representation of 
that grand and beautiful phenomenon as can be artificially 
expressed. The Edge of tlie moon was strongly illumi- 
nated and had the brilliancy of polished silver. Ko com-
mon colors could express this; I therefore directed it  to be 
attempted as you will see by a raised silver rinl wliicli in 
a proper light produces tolerably well the intended effect. 

As no verbal description can give anything like a true 
Idea of this sublime spectacle with wliich man is so rarely 
gratified, I thought this painting ~vould not be an u n ~ e l -  
come present to tlie Society or an improper article to be 
preserved among its collection of suhjects for pl~ilosopliic 
speculation. 

A little more than a century later I myself was a 
Sin~eon De m i t t  and was instru~nental in  discovering 
another eminent portrait painter, EIoward Russell 
Butler, who r ~ n s  with me in Oregon f o r  the total 
eclipse of June  8, 1918. Again the artist and the 
astronomer engaged in team-work, as  had been done 
for  the eclipse of 1806, Mr. Butler in the ten days 
before the eclipse doing the difficult task of attempt- 
ing by his skill as  an artist to bring out the fire and 
the glory immediately surrounding the moon i n  the 
inner corona, the astronomer cloing the easy task of 
criticizing as  the result of experience gained at  three 
previous total eclipses. Most of you hare seen Nr. 
Butler's fanlous paintings of the eclipses of 1918, 
1923 and 1925. F o r  the first and third of these 
eclipses he was with me. H e  was near me a t  the 1923 
eclipse but "unusually unusual" clouds i n  "beautiful 
sunny California" prevented hiin from being with me. 
The originals of the paintings for111 a triptych a t  the 
Hayden Planetarium of the Bnlerican Museunl of 

Natural History, and copies by Mr. Butler are  in  the 
Franklin Museum in this city and i n  the building of 
the Kational Academy of Sciences i n  Washington. 

Andrew Ellicott (17561820) has been to me a most 
interesting character. H e  n-as of Dutch and English 
Quaker stock and belonged to the family that founded 
Ellicott City, BIaryland. He was a xlathen~atician 
and a surveyor and therefore a n  astronomer. In 
1784, he mas appointed member fo r  Virginia f o r  the 
group of surveyors that continued the Mason and 
Dixon line southward. I n  1791, he began the survey, 
occupying two gears, that gave the boundaries of the 
ten-mile square tract ceded by Naryland and Virginia 
as  the site of the present District of Columbia. I n  
1811, Georgia invited hinl to run  the line between that  
state and South Carolina. TThen the job was finished, 
Georgia refused to pay him more than his expenses 
fo r  the simple reason that his line r a n  18  miles far-  
ther south than Georgia's hopes. H e  appears to  have 
had many stormy times i n  his career, but  he found 
a ha>-en of rest in  1813 a t  T e s t  Point, where he was 
professor of mathematics. 

I ha\-e quoted from one of Ellicott's letters. An-
other was written froin Lancaster, to Thomas Jeffer- 
son, president of the Tinited States and of the Amer- 
ican Philosophical Society, under date of December 
29, 1801. P a r t  of the letter reads: 

I enclose a f e v  astronomical observations. . . . Being 
now the onlj- native of tlie United States left, ~vhich time 
l ~ a snot spunged (sic) away, and who has cultivated prac- 
tical astronomy for the purpose of rendering it nseful to 
cornmeree, to the division of territories, and the determina- 
tion of tlie relative positions of the different parts of our 
ovjn eountry, I feel a desire to keep tlie subject a l i ~ e ,  till 
succeeded by some American, IT-hose fortune niRy put it  in 
Ilis poxer to be more useful, by allowing liim to devote his 
~vhole time to the improvement of so important a branch 
of science. 

The observations referred to are  chiefly lunar dis-
tances to check u p  on the lunar theory and to deter- 
mine the longitucle. From these and other letters, I 
have come to the conclusion that he had a fairly high 
opinion of his on-n importance and that he mas a t  
times a bit difficult to get along with, perhaps a bit 
cantankerous. I t  has been said of him that "He had 
a happier hand with the theodolite than he had with 
ihe pen." 

I n  spite of s o n ~ eshortcomings Ellicott was a most 
careful observer. At  the eclipse of 1806 he deter- 
mined the difference in longitude between Lancaster 
and Greenwich. The value obtained exceeded that 
derived earlier by 1 7  seconds of arc. H e  gave the 
correct explanation f o r  this difference, namely, "im- 
perfections in the lunar tables, which appear  to  give 
the moon's longitude a t  the time of the eclipse a t  
least 1' too much. The error i n  latitude a t  the same 



time is almost insensible.'' Also he correctly pointed 
out that by noting the northern and southern limits 
of the moon's shadow path on the earth, "observations 
were made for  the express purpose of correcting the 
lunar tables." The most perfect results following this 
plan were a t  the total eclipse of January 24, 1925, 
when the southern edge of the moon's shadow was 
accurately determined a t  Riverside Drive in S e w  York 
City. A t  the top of the apartment house a t  96th 
street and south of the street the eclipse mas not total, 
but north of the cornparatisrely narrow street the 
corona was visible and the eelipse was total. The 
edge of the shadow of totality was, therefore, pinned 
dovn  to TI-ithin two hundred and twenty-five feet on 
the west edge of Manhattan Island. 

Going back once more to the early minutes, me find 
the fol!o~~-ing, noted for  the meeting of 1769, Septem- 
ber 15. "Dr. T~~illiamson adelis~ered to the Society 
paper i n  which he endeavored to explain the theory 
of the motion of the Comets, the probability of their 
being inhabited, etc." This paper was referred to 
the Committee on Astrono~ny with instructions that 
they "publish it  if they think proper without report- 
ing." The publication appeared in Trans.  (O.S.) 1, 
1771, appendix 27-36. 

My audience to-day mill smile a t  the apparently 
absurd idea that conlets might ever be thought to be 
habitable. But  let us stop a minute and look back. 
I n  1715, the great Halley3 thought that the appear- 
ances on the eastern and western edges of the sun at  
a total eclipse inight reasonably be expected to be 
different, fo r  the reason that "the eastern limb of the 
moon had been exposed to the sun's rays for  a fort-
night, and as a consequence i t  would be natural to 
expect that the heated lunar atmosphere might exert 
some absorbing effect on the solar rays while on the 
contrary the western edge of the moon being in dark- 
ness and cold for  two weeks could exhibit no such 
absorbing action." Of course we now know that the 
moon has no atmosphere. A half-century or more 
later, one of the greatest men in observational as-
tronomy of all time thought that the dark spots on 
the sun might be openings into the cooler portions of 
the sun that even might be habitable. To Herschel, 
astronomy owes the great reflecting telescopes, to 
him we owe the discovery of the planet Cranus, 
and to him and to his son Xiy John we owe tre-
mendous advances, particularly i n  stellar astronomy. 
Herschel's telescopes (judged by modern standards) 
were very crude affairs. I t  v a s  not until 1817 that 
the a r t  of glass-making had advanced enough to per- 
mit Fraunhofer to construct the "great Dorpat re-
fractor," as i t  was called, with the then unprecedented 
aperture of 99 inches. 

This review of astronomy in the early years of the 

3 Phil. T~ans. ,29, 248, 1715. 

society would not be complete unless I called to your 
attention the enormous difference in  an observatory 
then and now. A t  the present time a n  observatory 
may mean a 200-inch telescope and six millions of 
dollars. I n  the eighteenth century an observatory 
meant a structure costing a fen- hundred dollars, ~v i th  
a telescope small and crude, the telescope usually fixed 
in the meridian, chiefly to determine time and to assist 
in surveys of the virgin country. AIost of these, like 
that on the State House Square, had a transitory 
existence. The first observatory belonging to a college 
mas not erected near Philadelphia or S e w  York or 
anywhere in the North, but south of the Mason and 
Dixon line. I have told you of the all-round ability 
of John Ewing, provost of the Gniversity of Penn- 
bylvania. To illustrate the fact that Virginia never 
takes second place to any state in the Union (Ishould 
add that I aln not a 1-irginian by birth) I would like 
to tell you a little about a contemporary of Jefferson, 
by the name of James -7Iadison (1749-1812). A t  the 
age of 28 he became the president of the College of 
TVillianl and Mary, the second oldest college in  the 
United States, and later he was the first bishop of the 
Protestant Episcopal Church in Virginia. I n  the year 
1750 in November, he sent to  Rittenhouse observations 
of the eclipse of Jupiter's satellites and the value of 
the longitude from Paris  derived therefrom. I n  vol- 
ume 3 of the Transactiorzs, page 150, reference is 
made to the 'iobservatory" and to observations made 
of a lunar eclipse on Yovember 2nd and of a Transit 
of Mercury on Xovember 5, 1789. 

The second observatory in this country was likewise 
not in the North but in the South, a t  the University 
of North Carolina. Joseph Caldwell was born in  1773 
and graduated from Princeton when only 18  years old. 
At  the age of 23 he went to Chapel Hill  as professor 
of mathematics and a t  the age of 31 he became presi- 
dent of the university. I n  the year 1824 the trustees 
of the university had enough confidence in  their presi- 
dent as to give him $6,600 and to send him to Europe 
to buy books and laboratory apparatus;  the money 
spent was about equally divided between books and 
instruments. The equipment was chiefly astronomical 
and consisted in a meridian transit telescope, an alti- 
tude and altitude telescope, a refracting telescope, a 
good clock with a mercurial pendulum, a sextant, a 
Hadley's quadrant and a portable reflecting circle. 
An observatory was built i n  1830 and 1831, largely 
a t  President Caldwell's own expense. I t s  cost is  
gi-\ en as $430.293. Unfortunately, the construction 
mas not very solid, and the roof leaked. After Presi- 
dent Cald~vell's death, the building deteriorated and 
it  burned in 1838. The instruments, however, were 
sarecl. Illy friend, Dr. MacNider (of the University 
of North Carolina), writes me, "I wish SO much you 
could see these beautiful old instruments. The brass 
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is one of the softest, loveliest things in the forin of a 
metal that I have ever looked at." Some of Sher-
man's soldiers on their march to the sea passed through 
Chapel Hill. They too admired the lovely finish of a 
telescope found on a dusty shelf in one of the labora- 
tories. I n  picking up the telescope tube to examine 
it inore closely, they found something loose inside, 
wliich turned out to be two gold watches placed by 
professors for safe keeping in the securest place 
imaginable. Needless to say, the watches were im-
mediately appropriated. When the soldiers had left 
the laboratory, the professors returned to wind up 
their watches, only to find no trace of thertl. The 
loss was at once reported to the coinmanding officer. 
The story does not end there; and furnishes another 
triumph for the course of true love. I t  is said that 
the commandant was in love with the daughter of the 
president. The gold watches were promptly recovered 
and were returned to their rightful owners. 

I n  the North, Pale University in 1830 secured a 
5-inch Dollond refractor of 10 feet focus. There was 
no observatory. The telescope was pulled around in 
the Athenaeum Tower and pointed through one of the 
windows. Unfortunately, the windows were low and 
no object more than 30 degrees above the horizon 
could be observed. Similarly, Harvard College4 pos- 
sessed astronomical instruments from an early date 
but no astronoinical observatory. Harvard College 
Observatory was established in October, 1839. 

As might have been expected, astronomy, the so-

called queen of the sciences, played a most important 
part in the early years of the American Philosophical 
Society. And this was so, largely because astronomy 
rtlore than any other science of 150 to 200 gears ago 
was useful in the proinotion of useful knowledge. 
To-day, when some of us can get along very well with 
a very inexpensive watch, we perhaps forget that 
before the days of the electric telegraph the only man- 
ner of ascertaining exact time was to make astronomi- 
cal observations. Although exact time and topogra- 
phic surveys were necessary as useful knowledge, the 
only astronomers whose naines have lived throughout 
the two centuries are those who pursued kno~vledge for 
the useful purpose of gaining information about mat- 
ters with no immediate practical application to busi- 
ness or to mundane affairs. 

The history of astronomy of our society, revealed 
through manuscripts in our valuable library in the 
Dresel Boilding across the street, includes a few out- 
standing naines of men who gained valuable knowl- 
edge regarding the distance to the sun or who pro- 
gressed a step further toward solving Nature's secrets, 
through observations of eclipses of the sun or moon 
or of Jupiter's satellites. 

And now in closing I wish to state that I am not 
vain enough to believe that you have found nly review 
of astronomy "both entertaining and instructive," to  
quote the words of David Rittenhouse, even though I 
did find my brief excursion into the early history most 
entertaining and instructive to myself. 

OBITUARY 

ARTHUR NEWELL TALBOT 

1857-1942 

ARTI~URNEWELLTALBOT,professor of tnunicipal 
and sanitary engineering, emeritus, a t  the University 
of Illinois, died in Chicago on April 3 after a short 
illness. Although he had retired from formal nni- 
versity duties in 1926, Dr. Talbot had continued his 
active interest in research and in engineering society 
affairs, and was attending the annual meeting of the 
American Railway Engineering Association when 
stricken on Ifarch 17. Just a year previously he had 
relinquished the direction of the association's investi- 
gation of stresses in railroad track, a project that he 
had actively conducted for 27 years. 

Born in Cortland, Illinois, and educated at the Uni- 
versity of Illinois, he graduated in civil engineering 
in 1881. After four years of railroad engineering in 
the West, he returned to teach in the university in 
1885. He was made professor of lnunicipal and sani- 
tary engineering and placed in charge of theoretical 

4 W. I. Milhntn, ' 'Early American Observatories, " 
Popular Astronomy, 46: 523, 1937. 

and applied mechanics in 1590. Thenceforth, his 
achievements are acknowledged to have "contributed 
inore to the development and distinction of that col-
lege and its engineering experiment station than the 
work of any other man." 

Dr. Talbot was a pioneer in engineering education 
and research in this country. IIe made nurnerous 
contributions to engineering practice in sewage dis- 
posal and sanitary engineering, in drainage and water 
supply, in surveying and railroad construction, in 
trlaterials testing and specifications, in the constrnc- 
tion of sewers, pavements, bridges and buildings, and 
in many allied fields. Beginning in 1903, he con-
ducted extended researches in reinforced concrete andl 
did rtluch to establish this new building material on a 
rational and scientific basis of design. This work and 
his 27-year study of the proble~lls of design and main- 
tenance of railroad track are probably his greatest 
achievetrlents in the field of engineering research. 

Dr. Talbot was active in many engineering and 
scientific societies. He mas a past-president and hon- 
orary member of the American Society of Civil Engi- 


