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GENTLEMEN, 

H E fatisfadlion you difcovered when a propofal was 

laid before you, for meafuring the attraction of 

mountains, and the manner in which you received the 

account of what had been done to fulill that view, were 

fuch indications of your applaufe, that your Council, 

ever attentive to your fentiments, have adjudged the 

prize-medal of this year to the Reverend Nevil Mafkelyne, 

his Majefty’s Aftronomer at Greenwich, the author 

and condudtor of that experiment. The many and 

valuable communications of our worthy brother, pre¬ 

ceding this inquiry, you have never failed to diftinguifh; 

but thefe his late labours, undertaken at your requeft, 

with their fuccefsfui refult, related in his Paper, intitled 

Obfervations made on the Mountain Schehallien for finding 

its Attra&ion, and inferted in the fecond part of the vo¬ 

lume of your Tranfadtions for this year, feemedto lay the 

A 2 Society 
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Society under fuch obligations, as your Council pre-^ 

fumed you could not otherwife exprefs than by the 

higheft mark of your approbation. In confequence of 

this reflection, I have by their authority caufed Mr. 

Majkelyne's name, With the date of the prefent year, to 

be engraven on the medal, in order to perpetuate to 

him the honour you were this day to confer upon him ; 

if, after allowing me to recall to your remembrance 

fome of the more interefting particulars of this dif- 

quihtion and his operations, you fhoula not refufe your 

fanCtion to the judgment of your Council. 

I fhall not confider the fubjeCt of attraction at larger 

nor touch upon any fpecies of it, excepting what in 

latter times, by the effeCts, has been diftinguifhed by the 

name of gravity or gravitation; a property of bodies per¬ 

ceptible to the vulgar when things fall to the ground, 

but long acknowledged by this Society, to be a quality 

imprefled by the Creator on all matter, whether of the 

earth or of the heavens, whether at reft or in motion 

He commanded\ and it was created. 

The difcovery of this extenfive principle, the 

phyftcs of aftroijomy, depended upon a juft notion 

of 
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of the arrangement and motions of the fpheres; for 

to underhand their ceconomy, it was neceftary previoufly 

to know, which of the liars were quiefcent, which 

moved, and in what manner. Whoever therefore found 

out the true celeftial fyftem, might be faid to have 

paved the way to the knowledge of that fublime truth, 

the law by which the natural world is governed. But 

who were the inventors here ? Were they Chaldeans or 

^Egyptians ? Was it Pythagoras, or Philolaus, or any other 

Greek, either in their own country, or tranfplanted to 

the mathematical fchools of Alexandria ? I lhall not 

enter upon that inquiry, as fruitlefs as obfcure. All 

that is clear and to our purpofe is, that fome of the 

ancient Greeks conjectured rightly about the liability of 

the fun and the circular motion of the earth ; but this 

was never a general perfualion, nor does it teem to 

have been mentioned any more after the age of Ptolemy 

who in the fecond century did not fo much invent a new 

fyftem, as adopt that which now goes under his name, 

the prevailing one of his time, and nearly the fame with 

that of Arijiotle. This, though erroneous, was not per¬ 

haps incapable of improvements Irorn celeftial obfer- 

vations ; but when the philofophy ot the ichools was 

united with the Ptolemaic hypothecs,, and both were 

fubjedled. 
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fubjeCted to judicial aftrology, then was aftronomy de¬ 

bated to the level of the pretended learning of the 

dark ages that enfued, and increafed their darknefs. 

But at the appointed time, when it pleafed the fu- 

preme Difpenfer of every good gift to reftore light to a 

bewildered world, and more particularly to manifeft 

his wifdom in the limplicity as well as in the grandeur 

of his works, he opened the glorious fcene with the 

revival of a found aftronomy. Copernicus of Thorn 

(a Polilh city in the Regal Pruflia) endowed by nature 

with excellent talents, improved by a fuperior degree 

of mathematics, and by travelling, became early in life 

difgufted with the contradictions about the caufes of 

the celeftial phenomena. He had recourfe, as he him- 

felf informs us *, to every author upon the fubjeCl, to 

fee wrhether any had been more conftftent in explaining 

the irregular motions of the liars, than the mathe¬ 

matical fchools; but received no fatisfaCtion, till firft, 

from Cicero, he found that Nicetas had maintained the 

motion of the earth; and next from Plutarch, that others 

of the ancients had been of the fame opinion. Cicero 

had laid, that Nicetas the Syracufian (according to Theo- 

* Praef. at! lib. de Revolutionibus Or brum Coeleftium. 

phraftus) 
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phraflus) held that the heavens, the fun, the moon, the 

ftars, w ^ sewn/, celefial bodies floodftill,. and that, 

excepting the earthy nothing moved in the world', but 

that whilft the earth with the greatefl celerity turned 

round its axis, the fame phenomena were produced, as if 

itfloodfill, and the heavens moved.. And this fome thought 

was alfo Plato’s notion, but fomewhat obfcurely exprejfed 

Plutarch's words were,. Others fuppofe the earth to be 

at reft; but Philolaus the Py thagorean, that it is carried in 

the ecliptic round the fire, like the fun and the moon 

Heraclides of Pont us,, <mAEcphantus the Pythagorean, 

make the earth move like a wheel about its center, from 

Weft to Eaft, but not to change its place f. 

From thefe quotations, and what Copernicus farther 
0 

fays {, we find how little difpofed that great man was 

to plume himfelf with the inventions of others; nay, 

rather anxious not only to do juftice to thofe who had 

gone before him, but by their authority to fcreen him¬ 

felf from the cenfure of innovation, abfurdi'ty, and im¬ 

piety, that awaited the publication of his dodtrine. After 

all, the original genius of Copernicus was but little 

beholden for the difcovery of thofe fublime truths, to 

* Cicer, Quaeft. Academic, + Placit. Philof, lib. 3. cap. 3. | Ibid. 

either- 
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either Nicetas or Plato, fince it appears from Cicero 

that thefe two believed both the moon and the planets 

to be motionlefs. Nor could he be more affifted by Philo- 

laus, who taught that the earth turned round a fire; 

but this fire could not be the fun, becaufe that ancient 

compares the motion of the earth about the firey to the 

revolution of the fun and moon about the earth. Laftly, 

what little light Copernicus could draw from Heraclides 

and Ecphantus, I fcarcely need fay, fince they, though 

admitting the diurnal motion of the earth, denied the 

annual. 

But if Copernicus fought to do juflice, why did he 

not rather cite a clear and exprefs paffage in the Arena- 

rius of Archimedes for the fixed ftate of the fun, and 

for the motion of the earth in a circle round his body ? 

What mofit philofophers call the world (fays that famous 

ancient) is a Jphere, of which the center is that of the 

earth, and whereof the femPdiameter is equal to a right line 

joining the centers of the earth and the fun. But Ariftar- 

chus the Samian, refuting this opinion, has advanced an 

hypothefis, whereby the world fioould be many times greater 

than what is herefaid; for he fuppofes that the fixed fiars 

and the fun remain immoveable, and that the earth is 

2- carried 
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carried in a circle round the funy placed in the middle of 

ids courfe *. 

Thus far Archimedes, who feems not to difapprove 

the fyftem, but who explains it no farther, as what he 

had quoted was fufficient for his purpofe. It is pro¬ 

bable that the penetrating genius of Ariflarchus had 

difcovered the true arrangement of the whole celeflial 

bodies, and thereby totally anticipated Copernicus ; but 

that circumftance is no where, that I know of, recorded; . 

and otherwife, we fhouid acquit our illuflrious refor¬ 

mer of plagiarifm with regard to Arifiarchus, fince nei¬ 

ther the Arenarius of Archimedes, where that paffage is 

found, nor indeed any other of his valuable remains, had 

feen the light before the death of Copernicus. This 
- 

extraordinary perfon had even before the meridian of 

life completed his difcoveries, and comprifed them in 

his book de RfrQolutionibus Orbium Coelejlium, his only 

work ; but which he had prudently fuppreffed, till he 

had maturely confidered his fubje£t, and had found a nc- 

ceffary and powerful patron, the pope himfelf, Paul III, 

a lover of aftronomy, to protect him, Alluding to 

the admonition of the poet, he tells the Pontif, he had 

* Archimed. Arenar. ed. Oxon. 1676. 

B fujfered 
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fnffered that fruit of his labours to ripen, noi nine years 

only, but four times nine *. Confenting at laft to the 

publication, he committed the care of the impreflion to 

fome friends in a diftant city, from whom he received 

the finiflicd copy a few hours before he expired f. 

Few compoiitions have deftroyed more riveted errors, 

or eftablifhed more important truths. Here, inftead of 

an abl'olute Hate of reft for the earth, it’s triple motion 

is afcertained, the diurnal about it’s axis, the annual 

about the fun, and that other known by the term 

frecejfion of the equinoxes ; all which till then had been 

referred to the motion of the heavens. He likewife 

demonftrated the double orbit of the moon, that is, her 

menftrual motion about the earth, and her annual about 

the fun. Nor did the wife Copernicus Hop here ; for, 

after laying this folid foundation of the celefti/al phylics, 

he began the fuperftrudture, by furmifing a principle 

of attra&ion to be inherent in all matter. Thus, in 

refuting the peripatetic notion, that bodies fall to the 

ground, becaufe by a law of nature every thing heavy 

tends to the center of the univerfe (which they fuppofed 

to be in the center of the earth) he obferved, that the 

earth could not be the center of the orbits of feveral of the 

* Prjefat. ad lib. de Revolut, f GaiTend, in vita Copernic. 

planets, 
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planets, becaufe of the apparent irregularities of their mo* 

tions, and therefore could not be the center of the univerfe : 

hence, according to thefe philofophers, there tnuji be more 

centers than one ; and if fo> who could tell the true center, 

toward which all bodies were to gravitate f As for gra¬ 

vity, fays he, / confider it as nothing more than a cer¬ 

tain natural appetence (appetentia) that the Creator has 

impreffed upon all the parts' of matter, in order to their 

uniting and coalefcing into a globular form, for their better 

prefervation ; and it is credible that the fame power is alfo 

inherent in the fun and moon and planets, that thofe bodies 

likewife may conflantly retain that round figure in which 

we behold them *. Farther, Copernicus looked upon the 

fun as the chief governing power of the earth and all 

the other planets ; for after placing the great luminary 

in the center, he cries out with rapture, Profedto tan- 

quam in folio regali fol refidens circumagentem gubernat 

aflrorum familiam +. Nor was this government under- 

llood to be exercifed by any other power than that of 

attraction ; as may be inferred from fome of the laft 

words of the celebrated Tycho Brahe, who perceiving 

the approach of death, called for the famous Kepler 

(then a young man, and his affiflant in his obfervatory 

* De Revolut Orb, Ccelcxt. lib. i. cap, 9. f Ibicl. cap. 10. 

B 2 at 
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at Prague) and after charging him with completing and 

publi filing the altronomical tables which he was leaving 

unfmilhed, thus add relied him: My friend, although 

what I afcribe to a voluntary, and as it were an obfequious 

motion of the planets round the fun, you attribute to an 

attractive energy of that body; yet I mujl entreat youy 

that in the publication of my obj"er vat ions, you would 

explain all the celejlial motions by my hypothecs, rather 

than by that of Copernicus, which I know you would 

ctherwife incline to follow 

From this palTage, w hich I have taken from the life of 

7*who Brahe, it would feem, that though that other excellent 

ailronomcr was not infenlible of fome influencing power 

of the fun over the planets, hewmikl not however exprefs 

it by fo ftrong a term as attraction. But in what manner 

Kepler complied with the requeft of his dying patron, 

it is not to our prefent purpofe to mention, and therefore 

we lhall only obferve, that in his own works he con- 

flantly maintains the doCtrine of attraction, and carries 

it even farther than ever Copernicus had done. Thus 

he calls gravity a corporeal and mutual affeBion be¬ 

tween fimilar bodies, in order to their union t. Again he 

remarks with Copernicus, againft the peripatetics, that 

* GalTend. in Vit, Tych. Brah. cap. 5. y Aftron, Nov. in Introdu£U 

heavy 



heavy bodies do not tend to the center of the univerfe, but 

to the center of thofe larger round bodies of which they 

make a part; Jo that if the earth were not fpbericaf 

things would not fall from all points towards its center. 

If a Jlone were to be placed at a diftance from another 

Jlone, in any part of the univerfe, without the fphere of 
• 

attion of a third body, like two magnets, they would come 

together in fo'me intermediate point, each advancing, in 

fpace, in the inverfe proportion of their quantities of mat¬ 

ter. Hence if the moon and the earth were not by 

fome power kept afunder in their ref pee live orbits, they 

would move towards one another ; the moon making 5 3 

parts of the way while the earth made one, fuppoftng 

their denfities equal*. 
Oil* 1 ’ -4 i.. • i 1 ± * - * -* - ** * s •+ * 1 ‘ 

From the fame principle Kepler accounted for the 

general motion of the tides, to wit, by the attraction 

©f the moon, and exprefly calls it virtus trattoria- 

quez in luna eft t. He adds, that if the earth did 

not exert an attractive power over its own waters, 

they would rife and ruth to the moon J. Farther,, we 

find him fufpeCting certain irregularities in the motion 
. j, - a! f/i i C# J - 1 0 ! : - - ' . i ' * # * 

» Aftron. Nov. in Introduft. t Ibid- + 

B 3 ot 
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of the moon to be owing to the combined aCtion of 

the earth and fun upon it’s body*. Thefe, and other 

reflexions concerning the univerfality of attraction, he 

accompanies with an ingenious anticipation of a law of 

nature, from conjecture only, but which was after¬ 

wards made out by experiments. Thefchoolshad taught, 

that fame bodies were by their nature heavy, and fo fell 

to the ground, and that others were by their nature lights 

and therefore mounted upwards: but Kepler pronounced, 

that no bodies whatfoever were abfolutely light, but only 

relatively fo ; and confequently, that all 7natter was fub- 

jedled to the law of gravitation +. 

Hitherto the genius of Kepler had been fortunate, in 

tracing out that great principle which hindered the 

planets from flying off from the funbut what kept 

them from falling into that mafs of fire, and what 

power perpetuated their motion in their orbits? Here 

his fagacity failed him, and left his imagination to 

furnifh the idea of a fyflem of vortices for Defcartes.. 

But howfoever incomplete thefe notions were con¬ 

cerning gravitation, yet in juflice to their diftinguifhed 

* Aflron. Nov. cap. 37. f Ibid, in Introdud. 

authors, 
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authors, Copernicus and Kepler, I thought proper to 

commemorate them on this occafion, as none before 

them had exp relied themfelves fo fully, and with fo 

much truth on that curious fubject; and as none, 

from their days, to thofe of Dr. Hcoke, made any 

fuch improvement, as would apologize for my taking up 

fo much more of your time in recalling their fentiments 

to your remembrance. Let it fuffice to mention, that 

the flril who in this country embraced that doCtrine 

was Dr. Gilbert * ; but who did not properly diftin- 

guilh between attraction and magnetifm ; and that the 

next was lord Bacon, who, though not a convert to the 

Copernican fyftem, yet acknowledged an attractive power 

in matter t. In France we find Fermat and Roberval\ 

mathematicians of great eminence, of the fame opi¬ 

nion X ; and in Italy Borelli, after Galileo ||, who was the 

firft in that country who conceived that idea, but far 

from that precifion andextenfion we find it in his con¬ 

temporaries Bacon and Kepler.. 

Before we pafs from Kepler, it will be proper to obferve, 

that this great improver of aftronomy did not, perhaps, 

* De Magnete. + Nov. Organ, lib. 2. aphor. 36, 45, 48. Sylv. Sylvar. 
cent. 1. exp. 33. t Montucla Hift. des Matkexn. part. 4. liv. 8. (I Syft. 

Cofmic, 

after 
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after all, contribute fo much to the advancement of this 

theory, by thofe conjectures which I have related, as by 

fome aftronomical deductions from Tycho Brahe’s obser¬ 

vations, Since known by the name of Kepler's Laws. The 

firft was, that the planets move not in circular, but in 

elliptical orbits, of a Small eccentricity, whereof the 

center of the Sun makes one of it's foci. The Second, 

that the Same planet deScribes about the Sun equal areas 

in equal times. The third, that in different planets, 

the Squares of the periodic times are as the cubes of 

their mean diftances from the Sun. 

Such were the preparatives to the true philoSophy, and 

indeed excellent materials for the architect then unborn. 

But till Sir Ifaac Newton appeared, notwithstanding the 

numerous and momentous discoveries that had been 

made in the heavens, by Copernicus, Tycho Brahe, 

Galileo, Kepler, and others, yet aftronomy, as lord Bacon 

complained, Still remained but a mathematical Study. The 

paffage to which I allude' is long, but, as tending to 

illuftrate more than one particular relating to my Subject, 

I cannot forbear trefpafling on your indulgence by 

the citation. Although aftronomy (Says Bacoii) has not 

been founded amifs upon obfervation of the phenomena, 

yet the fuperflruclure has hitherto kept low and weakly. 

i In 
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In truth that fcience prefents to the human under/landing 

fuch an objedl as Prometheus did of old to Jupiter, when, 

meaning to impofe upon that deity, he offered upon his altar, 

inflead of a live vidlim, the hide of a large bullock, fluffed 

with Jlraw, leaves and offer branches. In like manner 

aflronomy exhibits the externals of the celefftial bodies, as the 
, % 

cuticular part of heaven, fair indeed and artificially formed 

into a fyflem ; but the entrails and the fountains of life 

are wanting, that is, the phyffical caufes and reafons; from 

which and from aflronomical hypothefes, a theory ffhould 

be drawn, not adequate only to account for all the pheno¬ 

mena ; but for the fubflance, the motion, and influx of 

the heavens as they are in nature.. . . Scarcely is there 

one to be found who has inquired into the natural caufes, 

either of the fubflance of cdejlial matter, or into the rea- 

fon of the fwiftnefs or Jlownefs of the heavenly bodies, 

adding upon one another; or into the various degrees of 

motion of the fame planet, or into the motion from Eajl to 

Weft, or of the contrary dir editin'; nor into the progreffions, 

flat ions, and retrogradat tins of thofe bodies.... Nor into the 

caufes of the apogaum and per igecum— I fay, inquiries of 

this kind have fcarcely been attempted, nor indeed any 

labour beflowed upon the fubjedl, excepting in the way of 

mathematical obfervalions and demonjlrations. So that 

\. C ajlronomy. 
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ajlronomy, fuch as it now is, can only be reckoned among 

the mathematical arts ; not without considerable diminu¬ 

tion of its dignity ; fince were it to maintain its rights, it 

might rank itfelf as the noblejl branch of philofophy, For 

he that Jhall rejedi the fictitious divorces between the fuper- 

lunary and fublunary bodies, and Jhall duely attend to the 

appetences and mofi general affections of matter (which 

both in the earth and in the heavens are exceedingly power- 

fid, and indeed pervade the univerfe) will receive from what 

he fees faffing on the earth clear information concerning 

the nature of celefiial bodies : and contrariwife, from 

motions which he Jhall dijcover in the heavens, will learn 

many particulars relating to the things below, that now 

lie concealed from us. Wherefore the phyfical part of ajlro¬ 

nomy we mark as wanting, and call it the aftronomia 

viva, the animated ajlronomy, in oppofition to the fluffed 

bullock of Prometheus 

The great defideratum was fupplied, and from the 

bofom of this Society, in the publication of the Prin- 

cipia, the immortal, work, of Newton, There the illuf- 

trious author evinces truths that had been only furmifed 

before ; and after eftablifhing by a juft analyhs the laws 

* De Pign, 6c Augm, Scient. 1. 3. c. 4. 
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of attraction, in a fynthetical method proceeds, to ex¬ 

plain by them the motions and appearances of the 

heavenly bodies. Had not Newton lived, Bacon might 

have pafled for a vilionary {peculator; but lince the 

demands of that noble author upon the human intel¬ 

lects have been fo fully anfwered in the productions of 

fir Ifaac Newton, fhall we not revere thofe powers of 

his own mind, that could, in that dawn of philofo- 

phy in which he lived, fo well defcry what parts were 

wanting, and what were the means of attaining them ? 

Newton in a polthumous treatife, de Syftemate Mundi,, 

compofed before the publication of the Principia, and 

mentioned there, has faid, that fomeof the latter philoso¬ 

phers had fought to account for the courfe of the planets 

in their orbits by the aBion of certain vortices, as Kepler 

and Defcartes ; or by fome other principle of impulfe or 

attraBicn, as Borelli, Hooke, and others of our nation. 

From this paffage it would feem, that in thofe times 

there had been more conjectures formed concerning at¬ 

traction, than what were publifhed; for excepting Gilbert, 

who vainly attempted to explain the mundane fylfem by 

magnetifm, and lord Bacon, who never acceded to the 

Copernican hypothelis *, I have found none of our na- 
' j j 

* Atque liarum fuppofitionum abfurditas, in motum terras diunrum (quod 

nobis con fiat falfijfmum ejje) homines impegit. Bac. de Dign. k Augm. Scient„ 
lib. 3. cap. 4, 

C 2 tion. 
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tion, Hooke excepted, who in this wray have left any thing 

on record worthy of your notice. He indeed, the ear¬ 

ly, the ingenious and molt ufeful member of this So¬ 

ciety, advanced in this refearch far beyond all that had 

gone before him. But I lhall not enlarge upon his 

improvements, as you have in your hands his Cutlerian 

Lectures, which contain them, and as I have already 

but too long dwelt on this part of my fubject. It will 

ever redound to the praife of Hooke, that Newton has 

affbciated him with himfelf in maintaining the true regu¬ 

lating caufe of the courfe of the planets *. As to 

Borelliy though I have found in one of the pieces (a 

fcarce one) of that learned Italian, a paliage that cer¬ 

tainly favours attra£lion ; yet as it is neither fo full, 

nor fo explicit upon that point, as feveral others which 

I have cited, I mull fufpecSt that thofe parts w^hich Sir If act c 

had in his eye have efcaped my obfervation t. 

* M. Montucla has done great juftice to Dr. Hooke, in this and other par¬ 
ticulars, in his excellent work, Hijl. (le Mathem. part. 4. liv. 8. 

f This is the paffage alluded to : Praterea manifejium eji, quemlibet frve 
primartum, five fecundarium planetam aliquem inftgneyi mundi globum qwfi virtutis 
foniem cir cum dare, qui ita eos Jii in fit, aique conglutinat, ut ab ipfo nullo pafto 
abjirahi pojfwt; fed ipfum, quacunque contendentem, perpetuis continuifque orbibus 
cogantur confequi : videmus entm Saturnum, Jovein, Martem, Venerem, atque 
Mer curium Solem ipfum, Adcdicaa Sidera 'Jovem, Hugenianumque Sidus Saturnum 
circumire, non fecus, ac circa Telluris Globum Luna ipfa revohitur. Joa. utlph. 
Bor elli Tbcor. Medic. Planetar. ex caufs Phyficis dcduCt a, lib. 1. cap. 2. p. 5. 
Florent. 1666. 4°. 

The 
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The great completer of the doCtrine of univerM 

gravitation had the fatisfaCtion to find, from the recep¬ 

tion it met with in this Society, that he had not laboured 

in vain ; nay, perhaps no philofophica! author was ever 

more admired and followed in his own time, and in 

his own country, than Newton was in thefe kingdoms.. 

With regard to others, we are not to wonder, aS remark¬ 

ed by his eloquent Eulogift, if philofophers upon the jirjl 

publication of the Principia took the alarm at the term 

attraction, as fearing the return of the occult qualities ; 

or if conjidering the difficulty of the fubjedl, and the few 

words employed in explaining it, they wanted time fully to# 

comprehend it Thefe obftaeles have been removing 

by degrees, and the way at laft has been fo effectually 

cleared, that the name of Newton is not perhaps held 

in more eflimation here, nor his principles more cor¬ 

dially embraced, than in thofe very focieties of the 

learned, abroad, which at firft fhewed molt unbelief^ 

and at whofe converfion therefore we ought moft to 

rejoice. 

/ * ■ H * t ■' * 

The Royal Academy of Sciences, whilft in an uncer¬ 

tain Rate between the old and new fyftem of philofophy* 

* Eloge de Newton, par M. de Fontenelle. 

2/ havings 

i 
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having, for one of the deciflve experiments, meafured 

home degrees of latitude upon an arch of a meridian 

palling through Paris, and compared this menfuration 

with others, inferred the earth to be a fpheroid with 

the longed: diameter palling through its poles ; but fen- 

Jible that this operation had not been fo unexception- 

ably conduced, as to fatisfy either the followers of 

Newton or thofe of Huygens, who both required a fphe¬ 

roid flattened at the poles, refolved upon a farther and 

more accurate trial. With this view, in the year 1735, 

fome chofen members from that illultrious Body were 

lent to the polar circle, and others to the equator; at 

which places the differences of degrees being greater, 

the point in difpute might be determined with lefs dan¬ 

ger of error. How much to the honour of Newton 

and Huygens the refult was, is fufficiently known. All 

that is neceffary to be mentioned here, is that in 

the year 1738, whilft the academicians were Hill in 

Peru, it occurred to M. Bouguer, one of that number, 

to put the Newtonian fyftem to another tell, by inquiring 

into the attraction of mountains. This idea, which was 

originally from Newton himfelf, M. Bouguer com¬ 

municated to his collegue M. de la Condamine, who 

readily affifted in making the trial*. Thofe gentlemen 

* Bouguer, Figure de la Terre, fe£t, 7. De la Condamine, Journal du 
rage a l’Equateur. 

4 were 
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were perfuaded, that if the whole mafs of the earth 

were really pofTeffed of fuch a property, a high moun¬ 

tain, fuch as nature had abundantly provided in that 

country, would fhew fome proportionable degree of it. 

That the large!! of the Andes was indeed but a fmali 

object in comparifon of the earth ; neverthelefs they 

reckoned, by a rough computation, that the attradtion 

of Cbimboraqo, which they deemed the beft for their 

purpofe, would be equal to about the 2000th part of 

the attradfion of the whole earth. Now, here the moun¬ 

tain acting as one, whilft the earth as 2000, the di¬ 

rection of gravity would be vilibly turned out of the 

vertical line, for as much as this direction would be if 

and 43" towards the mountain. But how was this 

deflexion to be eflimated ? Only by finding the quan¬ 

tity of deviation of the plumb-line from a vertical pofi- 

tion, by means of Bars. In order to attain this point, 

they found it moft convenient in their prefent circum- 

ftances to take the diftance of feveral ftars from the 

zenith at two ftations, one on the fouth fide of Chim- 

boraqo, and the other a league and a half to the weft; 

that is, at fuch a diftance from the firft ftation, as that 

the plumb-line fhould be but little afFedted by the 

mountain. This difpofifion being made, they proceeded 
to 
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to their operations, of which we have a full and clear 

.account by M. Bouguer, in his valuable treatife intitled 

Figure de la Ferre ; but of M. de la Condamine, we have 

only a fliort abclra6t of the narrative he prefented to 

the Academy; which abftract is contained in his curious 

Journal of his. Voyage to the Equator. 
* 

From both it appears, that though thofe’learned per¬ 

sons, during the time employed in this experiment (which 

The inclemency of the air, at that height in the atmo- 

fphere, forced them to make very fliort) I fay, though 

during this time they fpared no pains, yet their 

obfervations not only varied from one another, but 

feemed to be little fatisfadtory to themfelves. M. Bou¬ 

guer fays, that inflead of i' 43'', which the plumb-line 

ought to have declined from the true vertical line, the 

total declenlion amounted only to feven feconds and a 

half: an effedt that fell far fliort of the expectations of 

a Newtonian. But thole candid gentlemen take notice, 

that, as on one hand we are ignorant of the denjity of the 

* internal parts of the earth, which may be cmfiderably 

greater than what appears by its furface; fo, on the other, 

Chimboraqo, which they believed likely to be as folid as any 

other parts of the furface of the earthy might neverthe/efs 

in 
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in many places be hollow. Nay, M. de la -Condamine 

tells us, that he was afterwards informed of a tradition 

in the country, that this very mountain had once been a 

volcano; and adds, that whiljl he and his collegue were 

about their experiment, they had adlually found fiome 

calcined ftones upon it. From which circumftances he 

infers, that if one cannot juft draw from this trial 

an abfolute proof of the Newtonian attradlion, one can 

far lefs form any conclufion againfl it. M. Bouguer goes 

farther and obferves, that if we will be fatisfied with the 

bare fadl, it is certain from this experiment, that moun¬ 

tains do adl at a di/lance, but that their adlion is much 

lefs than zvhat might be expected from their bulk. He 

concludes his account in the true fpirit of a philofopher, 

by faying, that as in France, or in England\ a hill may 

be found of a fufficient height for the purpofe, and efpecially 

if the obferver zcould double the adlion, by making a Jla- 

tion on each fide; he fjould be happy to hear, on his return 

to Europe, that the experiment had been repeated, whether 

the refult tended to confirm h'is obfiervations, or to throw 

fonie. better light upon that inquiry. If the Society have 

fulfilled the views of that worthy man, who thus called 

upon them, we have to regret that he did not live long 
* i .... J ^ ’ ‘ . . 4 . 

enough to fhare the fatisfadtion with us. 

D I come 
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I come now to Mr. Mafkclynes labours, upon which I 

fliall not expatiate, as I have already taken up too much 

of your time, and as 1 judge it unnecefiary to dwell 

long upon that part of my fubjeCt, which you have fo 

lately heard in his own words, and which you will have 

in a few days publifhed at large in your TranfaCtions. 

I need only remind you, that the zenith dilfance of 

a liar on the meridian being obferved at two ftations 

under the fame meridian, one on the fouth fide of a 

mountain, the other on the north; if the plumb-line of 

the inftrument be attracted by the mountain out of its 

vertical pofition, the ftar will appear too much to the 

north by the obfervation at the fouthern flation, and 

too much to the fouth by that at the northern ftation; 

and confequently the difference of the latitudes of the 

two ftations will be found by thefe obfervations greater 

than it really is. And if the true difference of their 

latitudes be determined by meafuring the diftance be¬ 

tween the two ftations on the ground, the excefs of 

the difference found by the obfervations of the ftar 

above that found by this meafurement, muft have been 

produced by the attraction of the mountain, and it’s 

half will be the effeCt of fucli attraction on the plumb- 

line at each obfervation, fuppofing the mountain attracts 

equally on both Tides, 
To 
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^To perform this experiment, Mr. Majkelyne made choice 

of the Mountain Schehallien in Perthfhire, in North Bri¬ 

tain, of which the direction in length is nearly eaft and 

weft, it’s height above the furrounding valley at a medium 

is about 2000 feet, and it’s higheft part above the level 

of the fea is 3550 feet. As the greateft attraction of 

the mountain was to be expected about half wray up it’s 

tides (which happened conveniently for the purpofe of 

the experiment to be pretty fteep) twro ftations for an 

obfervatory were accordingly cliofeny one on the north, 

and the other on the fouth tide of Schehallien. The 

inftrument with which he obferved the ftars was an 

excellent fe6tor made by Mr. Sijfon ; and Mr. Majkelyne 

has related at large all the precautions he took both for 

adjufting this inftrument in the meridian at each ftation, 

and for fatisfying himfelf that the line of collimation 

remained unaltered. From obfervations of ten ftars 

near the zenith, he found, the apparent difference of 

the latitudes of the two ftations to be 5 4/',6; and from 

a meafurement by triangles, formed from two bafes on 
. f * * * 

different fides of the mountain, he found the diftance 

of their parallels to be 4364 feet, which, in the latitude 

of Schehallien, viz. 56° 40', anfwer to an arch of the 

meridian of 43": this is 11",6 lefs than that found by 

D 2 the 
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the feCtoiv It's half therefore 5", 8 is the mean effect of 

the attraction of the mountain : and from, it’s magni¬ 

tude, compared with the bulk of the whole earth, Mr.. 

Majkelyne difcovered the mean denfity of the earth to be 

about double that of the mountain.., 

In. the execution of this interefting experiment,, 

our worthy brother has not only exerted a patience and 

perfeverance,. but a fagacity and judgment which muff 

ever redound to. his honour. All doubts about an uni- 

verbal attraction muft at laft be terminated, and every 

philofopher in that refpeCt muft now become a New¬ 

tonian, 

If I have related but two experiments that have 

been made, the firft by the French academicians, .and the 

other by Mr. Majkelyne, it is becaufe no more have come 

to our knowledge ; nor . do I believe that more have 

actually been, executed. For if, in occafionah mem 

furations of degrees of the meridian in different parts 

of Europe, thofe, employed have found varieties arife 

in their meafures that they could not otherwife account 

for, than from the attraction of the mountains among 

which they carried on their operations,, and accordingly 

4 have 
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have referred thofe irregularities to that very caufe ; 

fuch conjectures we admit may be well founded, but 

the meafurements whence they arife we cannot reckon 

among the experiments we now treat of. 

But was not the doctrine of an univerfal attraction fo 

fully demonftrated by Nezvton, as not to require any far¬ 

ther proots from experiments ? Demonftrated it was, but 

not to the conviction of every individual. True Phi- 

iofophy condefcends to adapt her inftructions to differ-- 

ent capacities, and is as willing to inform by palpable 

experiments as by geometrical demonlfrations. But to 

fay the truth, fomething feemed wanting here for the 

fatisfaction of even the more enlightened minds. Such 

we reckon thofe were who firit made the trial. And did • 

not Huygens himfelf, one of the greateft philofophers 

and .geometricians of his age, find difficulties about this 

principle, even after the publication of Newton's Princi- 

pia f nor do we learn that the doubts of that great man 

were ever removed *. To fay nothing of the celebrated 

Leibnitz, and his numerous followers, who to this day 

are either wholly unbelievers in attraction, or at belt but < 

fceptics on that article. 

* Vid, Hugen, DilTert. de Cauf. Gravitat, 

You 
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You have therefore, Gentlemen, the fatisfaction to 

think that you have completed a great and acceptable 

work to the fcientific world ; and that, though this has 

been a coftly experiment, your gracious Patron, who fo 

liberally furnifhed the means, will highly approve your 

expending his benefaction fo much for the advancement 

of Natural Knowledge and for the benefit of the public ; 

and will fo much the more be difpofed to flrew you the 

like favour on future occafions. 

But for thofe who wanted no freflr proofs of the uni- 

verfality of attraction, they muft ftill partake of the ad¬ 

vantages accruing from this experiment, as being not 

only the firft that has been made, but the bell that could 

be devifed, for eftimating the mean denfity of the earth. 

The operation in Peru was too imperfect for that pur- 

pofe, and had the circumflances of that trial been 

more favourable, yet the fufpicion of their moun¬ 

tain having been once a volcano, was a fufficient rea- 

fon for admitting no evidence from it in this part of 

our inquiry. But for Schehallien, as it’s appearance was 

particularly rocky, and as feveral fpecimens of thofe 

rocks have been prefented to the Society, and acknow- 

7 ledged 
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ledged to be mineral fubftances that had never paired 

through fire, we may confider that mountain as one of the 

proper patterns of the denfity of the furface of the earth. 

Thefe, Gentlemen, are the fruits of the operations of 

Mr. Majkelyne, during a refidence of four months 

in a mean hut, on the fide of a bleak mountain, and 

m a climate little favourable to celeltial obfervations.. 

To thefe inconveniencies, however, he fubmitted with 

patience and complacency, as he went at your requeft 

and in purfuit of fcience. You have heard his chief 

conclufions ; but permit me to add, that as this is a new 

mine opened in the field of nature, I am confident that 

thefe will not be the only productions ; but that, as in 

all great and fuccefsful experiments, there will be in the 

profecution of this fubjeCt fome valuable truths brought 

to light,, of which at prefent we can form no particular 

conjecture. Mean while we have the pleafure to find 

the doCtrine of univerfal gravitation fo firmly eftablifhed. 

by this finifhing ftep of analyfis, that the molt fcru- 

pulous now can no longer hefitate to embrace a princi¬ 

ple that gives life to Aftronomy, by accounting for the 

various motions and appearances of the Holts of 

Heaven., 

D 4 MR.. 
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MR. MASKELYNE, 

THE judgment, Sir, of the Council, in awarding you 

the prize, having received the fandtion of the Royal 

Society, I do, in the name and by the authority of that 

illuftrious Body, prefent you, their moil worthy Brother, 

with this flncere pledge of their affedtion; as the 

lading token of their acknowledgment for your feveral 

ingenious and ufeful communications, and more parti¬ 

cularly for this laft painful and capital experiment, which 

adds no fmall luftre to their Tranfadtions. And after 

exprefling their grateful fentiments for what you have 

already done for their fervice, I would farther fay, that 

they perfuade themfelves, from your talents, your love of 

your profeflion, and your happy period of life, you will 

continue fleddily to purfue that path which you have fo 

early entered upon, and which fo furely leads to 

great and ufeful difcoveries. You have, Sir, in charge 

the nobleft branch of Natural Philofophy : fuch it has 

ever been held by this Society, and as fuch it ever has 

been cherhhed and cultivated by them. And they flatter 

themfelves that their cares and folicitude have not been 

fruitlefs 
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ftuitlefs; iince, from their firfl inflitution to this day*- 

there have never been wanting fome excellent men in 

that line, to promote the fcience, and do honour to this 

Community. But fo tranlcendently great is that part 

of the creation, that though the Divine Author has 

vouchfafed, in thefe latter days, to open to the hum¬ 

ble and patient inquirers into Nature the Caufes of 'Things; 

yet we mull ftili cry with the ancient fage, Lo, thefe 

are part of His ways, but how little a portion is heard of 

them ! As much then remains to be explored in the 

celeliial regions, you are encouraged. Sir, by what has 

been already attained, to perfevere in thefe hallowed 

labours, from which have been derived the greateft im¬ 

provements in the moil ufeful arts, and the loudeft de¬ 

clarations of the power, the wifdom, and the goodnefs ot 

the Supreme Architect in the fpacious and beautiful fa¬ 

bric of the World. 

F I N I S, 
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