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TO THE 

READER. 
HIS book was juft finiftied, and 

J- defigned for the prefs, when the 
author, to the great lofs of the learned 
world, was feized by a difeafe that 
brought him to his death. However 
he took care in his laft will of its pu- 
blication, defiring his brother,to whom 
it was writ, to take that trouble upon 
him. But he was fo taken up with bu- 
finefs and removals, (as being fecretary 
in Holland to the King of Great Bri- 
tain) that he could find no time for it 
till a year after the death of the author: 
when it fo fell out, that the printers 
being fomewhat tardy,and this gentle- 
man dying, the book was left without 
either father or guardian. Yet it now 
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TO THE READER. 

ventures into the publick, in the fame 
method that it was writ by the author, 
and with the fame infcription to his 
brother, tho’ dead; in confidence that 
this laft piece of his will meet with 
as kind a reception from the world as 
all the other works of that author 
have. ’Tis true there are not every 
where mathematical demonftrations; 
but where they are wanting, you have 
probable and ingenious conjettures, 
which is the mofl that can be reafon- 
ably expe&ed in fuch matters. What 
belongs to, or has any thing to do with 
aftronomy, you will fee demonftrated, 
and the reft ingenioufly and fhrewdly 
guefs’d at, from the affinity and relati- 
on of the heavenly bodies to the earth. 
For your farther fatisfaftion read on, 
and farewel. 



COSMOTHEOROS: 
O R 

CONJECTURES 
CONCERNING THE 

PLANETARY WORLDS. 

MAN that is of Copernicus’s o- 
-L pinion, that this earth of ours is 
a planet, carry’d round and enlighten’d 
by the fun, like the reft of them, can- 
not but fometim.es have a fancy, that it 
is not improbable that the reft of the 
planets have their drefs and furniture, 
nay and their inhabitants too as well as 
this earth of ours: cfpecially if he con- 
fiders the later difcoveries made ftnce 
Copernicus's time of the attendants of 
Jupiter and Saturn, and the chammugn 
and hilly countries in the moon, which 

A 
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are an argument of a relation and kin 
between our earth and them, as well as 
a proof of the truth of that fyftem. This 
has often been our talk, I remem- 
ber, good brother, over a large tele- 
fcope,when we have been viewing thofe 
bodies, a ftudy that your continual bu- 
fmefs and abfence have interrupted for 
thefe many years. But we were always 
apt to conclude, that it was in vain to 
enquire after what Nature had been 
pleafed to do there, feeing there was no 
likelihood of ever coming to an end of 
the enquiry. Nor could I ever find that 
any philofophers, thofe bold heroes, 
either ancient or modern, ventur’d fo 
far. At the very birth of aftronomy, 
when the earth was firft: afierted to be 
fpherical, and to be furrounded with 
air, even then there were fome men fo 
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bold as to affirm, there were some have ai- 
. . , r ready talk’d of 

an innumerable company or thc inhabiunts 
worlds in the ftars. But buttnfn^S 
later authors, fuch as car- ther- 
dinal Cufanus, Brunus, Kepler, (and 
if we may believe him, Tycho was of 
that opinion too) have furniffi’d the 
planets with inhabitants. Nay, Cufa- 
nus and Brunus have allowed the fun 
and fixed ftars theirs too. But this was 
the utmoft of their boldnefs; nor has 
the ingenious French author of the di- 
alogues about the Plurality of Worlds 
carry’d the matter any farther. Only 
fome of them have coined fome pretty 
fairy ftories of the men in the moon, 
juft as probable as Lucian’s true Hif- 
tory; among which I muft count Kep- 
ler’s, which he has diverted us with in 
his Aftronomical Dream. But a while 
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4 CONCERNING THE B. I. 

ago thinking fomewhat ferioufly of 
this matter (not that 1 count myfelf 
quicker-fighted than thofe great men, 
but that I had the happinefs to live af- 
ter moft of them) methoughts the en- 
quiry was not fo impra&icable, nor the 
way fo ftopt up with difficulties, but 
that there was very good room left for 
probable conjectures. As they came 
into my head, 1 clapt them down into 
common places, and lhall now try to 
digeft them into fome tolerable method 
for your better conception of them, 
and add fomewhat of the fun and fixt 
ftars, and the extent of that univerfe of 
which our earth is but an inconfide- 
rable p oint. I know you have fuch an 
efte em and reverence for any thing that 
belongs to heaven, that I perfuade my 
felf you will read what 1 have written 
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without pain: I’m fure I writ it with 
a great deal of pleafure; but as often 
before, fo now, I find the faying of 
Archytas true, even to the letter, ‘ That 
* tho’ a man were admitted into hea- 
‘ ven to view the wonderful fabric of 
‘ the world, and the beauty of the ftars, 
* yet v/hat would otherwife be rapture 
‘ and extafie, would be but a joy- 
‘ lefs wonder if he had not a friend 
‘ to communicate it to/ I could wifh 
indeed that all the world might not be 
my judges, but that I might chufe my 
readers, men like you, not ignorant in 
aftronomy and true philofophy ; for 
with fuch I might promife my felf a fa- 
vourable hearing, and not need to make 
an apology for daring to vent any thing 
new to the world. But bccaufe I am 
aware what other hands ’tis likely to 

A 3 



6 CONCERNING THE B. I. 

fall into, and what a dreadful fentencc 
I may expert from thofe whofe igno- 
rance or zeal is too great, it may be 
worth the while to guard my felf be- 
forehand againft the aflaults of thofe 
fort of people. 
The objeQions There is one fort who 

vUIers^revent- lowing nothing of gCO- 
ed- metry or mathematicks,will 
laugh at it as a whimfical and ridicu- 
lous undertaking. It is mere conjura- 
tion to them to talk of meafuring the 
diitance or magnitude of the ftars: and 
for the motion of the earth, they count 
it, if not a falfe, at leaf! a precarious o- 
pinion; and no wonder then if they 
take wha^ is built upon fuch a flippery 
foundation for the dreams of a fanci- 
ful head and a diftempered brain. What 
Ihould we anfwer to thefe men, but 
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that their ignorance is the caufe of 
their diflike, and that if they had more 
fenfe they would have fewer fcruples ? 
But few people having had an op- 
portunity of profecuting thefe ftu- 
dies, either for want of parts, learning, 
or leifure, we cannot blame their ig- 
norance; and if they refolve to find 
fault with us for {pending time in fuch 
matters, becaufe they do not under- 
hand the ufeof them, we muft appeal 
to properer judges. 

The other fort, when Ttirfr conjfc- 

tt t ii r turcs do not they hear us talk of new conlrad:ia tlie 

lands, and animals endued 
with as much reafon as themfelves, will 
be ready to fly out into religious ex- 
clamations, that we fet up our conjec- 
tures againft the word of God, and 
brcoah opinions dire&ly oppofite to 

A 4 



8 CONCERNING THE B. I. 

holy writ. For we do not there read 
one word of the produ&ion of fuch 
creatures, no not fo much as of their 
exigence; nay rather we read the 
quite contrary. For, that only men- 
tions this earth with its animals and 
plants, and man the lord ol them; but 
as for worlds in the fky, Yis wholly 
hlent. Either thefe men refolve not to 
underhand, or they are very ignorant; 
for they have been anfwer’d fo often, 
that 1 am aim oft alham’d to repeat it: 
That it is evident God had no delign 
to make a particular enumeration in 
the holy fcriptures, of all the works of 
his creation. When therefore it is 
plain that under the general name of 
Ears or earth are comprehended all 
the heavenly bodies, even the little gen- 
flemen round Jupiter and Saturn, why 
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muft all that multitude of beings which 
the almighty Creator has been pleated 
to place upon them, be excluded the 
privilege, and not fuffer’d to have a 
{hare in the expreffion ? And thefe men 
themfelves can’t but know in what 
fenfe it is that all things are faid to be 
made for the ufe of man, not certainly 
for us to ftare or peep through a tele- 
fcope at; for that would be to talk 
abfurdly. Since then the greateft part 
of God’s creation, that innumerable 
multitude of ftars, is placed out of the 
reach of any man’s eye; and many of 
them, it is likely, beyond the reach of 
the beft glalfes, fo that they do not feem 
to belong to us; is it fuch an unreafon- 
able opinion,that there are fomereafon- 
able creatures who fee and admire thole 
glorious bodies at a nearer diftance ? 
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This enquiry Buj; perhaps they’ll fay, 
not over-curi- # 

y 

cus. it does not become us to be 
fo curious and inquifitivein thefe things 
which the fupreme Creator feems to 
have kept for his own knowledge: for 
fince he has not been pleafed to make 
any farther difcovery or revelation of 
them, it feems little better than pre- 
fumptlon to make any enquiry into that 
which he has thought fit to hide. But 
thefe gentlemen muft be told, that they 
take too much upon themfelves when 
they pretend to appoint how far and 
no farther men fhall go in their fearch- 
es, and to fet bounds to other men’s 
induftry; juft as if they had been of the 
privy council of Heaven: as if they 
knew the limits that God has fixed 
to knowledge: or as if men were able 
topafs thofe limits. If our forefathers 
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had been at this rate fcrupulous, we 
might have been ignorant ftill of the 
magnitude and figure of the earth, or 
of fuch a place as America. The moon 
might have fhone with her own light 
for all us, and we might have flood up 
to the ears in water, like the Indians, 
at every eclipfe: and a hundred other 
things brought to light by the late dif- 
coveries in aftronomy had Hill been un- 
known to us. For what can a man 
imagine more abftrufe, or lefs likely to 
be known, than what is now as clear 
as the fun? That vigorous induftry, 
and that piercing wit were given men 
to make advances in thefearch of na- 
ture, and there is no reafon to put any 
flop to fuch enquiries. I rnufl acknow- 
ledge flill that what I here intend to 
treat of is not of that nature as to ad- 
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mit of a certain knowledge; I cannot 
pretend to aflert any thing as pofitively 
true (for that would be madnefs) but 
only to advance a probable guefs, the 
truth of which every one is at his own 
liberty to examine. If any one there- 
fore (hall gravely tell me, that I have 
fpent my time idly in a vain and fruit- 
lefs enquiry after what, by my own 
acknowledgement, I can never come 
to be fure of; the anfwer is, that at this 
rate he would put down all natural 
philofophy as far as it concerns itfelf in 
fearchinginto the nature of things: in 

Conjeftures fuch noble and fublimeftu- 

caufe^not' ccr- 3S thefe, YlS a glory tO 
Uin- arrive at probability, and 
the fearch itfelf rewards the pains. But 
there are many degrees of probable, 
fome nearer truth than others, in the 
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determining of which lies the chief ex- 
ercife of our judgment. But behdes 
the noblenefs and pleafure Ther« 

ufeful to reli- 
or the itudies, may not we gion. 
be fo bold as to fay, they are no fmall 
help to the advancement of wifdom 
and morality? fo far are they from be- 
ing of no ufe at all. For here we may 
mount from this dull earth, and view- 
ing it from on high, confider whether 
Nature has laid out all her coll: and 
finery upon this fmall fpeck of dirt. So, 
like travellers into other diftant coun- 
tries, we (hall be better able to judge of 
what is done at home, know how to 
make a true eftimate of, and fet its own 
value upon every thing. We fhall be 
lefs apt to admire what this world calls 
great, fhall nobly defpife thofe trifles 
the generality of men fet their affe&i- 
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ons on, when we know that there are 
a multitude of fuch earths inhabited 
and adorned as well as our own. And 
we lhall worfhip and reverence God the 
maker of thofe ftupendous works; wc 
jhall admire and adore his providence 
and wonderful wifdom which is dif- 
played and manifefted all over the uni- 
verfc, to the confufion of thofe who 
would have the earth and all things 
formed by the ftiuffiing concourfe of 
atoms,or to be without beginning. But 
to come to our purpofe. 

Copernicus’s And now becaufe the 
lyflem explain- r \ r 
ed. chief argument rortheproof 
ofwhat we intend will be taken from 
the difpofition of the planets, among 
which without doubt the earth mufl: 
be counted in the Copernican fyftem, I 

ftiall here firlt of all draw two figures. 
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The firft is a defcription of the orbs the 
planets move in, in that order that they 
are placed round the fun, drawn as near 
as can be in their true proportions, like 
what you have often feen in my plane- 
tary clock. The fecond fliows the pro- 
portions of their magnitudes in refpeft 
of one another and of the fun, which 
you know is upon that fame clock of 
mine too. In the firft the middle point 
or center is the place of the fun, round 
which, in an order that every one 
knows, are the orbits of Mercury, Ve- 
nus, the earth with that of the moon 
about it; then thofeof Mars, Jupiter 
and Saturn: and about the two laft the 
fmall circles that their attendants march 
in : about Jupiter four, and about Sa- 
turn five. Which circles as well as that 
of the moon are drawn larger than their 
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true proportion would admit, other-? 

wife they could not have been feen. 
You may eafily apprehend the vaftnefs 
of thefe orbits by this, that the diftancc 
oftheearth fromthefunis tenortwclve 
thoufand of the earth’s diameters. AI- 
moft all thefe circles are in the fame 
plane, declining very little from that 
in which the earth moves, call’d the 
plane of the ecliptick. This plane is 
cut obliquely by the axis upon which 
the earth turns it felfround in 24hours, 
whence arife the fucceffions of day and 
night: the axis of the earth always keep- 
ing the fame inclination to the eclip- 
tick (except a fmall change beft known 
to aftronomcrs) while the earth it felf 
is carry’d in its yearly courfe round the 
fun, caufes the regular order of the fea- 
fons of the year: as you may fee in 
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all aftronomers books. Out of which 
I (hall tranfcribe the periods of the 
revolutions of the planets, viz. Sa- 
turn moves round the fun in 29 years, 
174 days, and 5 hours: Jupiter finifhes 
his courfe in n years, 317 days, and 
15 hours: Mars his in about 6 87 days. 
Our year is 3 65 days 6 hours: Venus’s 
224 days 18 hours: and Mercury’s 88 
days. This is the now commonly re- 
ceiv’d fyllem, invented by Copernicus, 
and very agreeable to that frugal fim- 
plicity nature fhows in all her works. 
If any one is refolved to find Arguments for 
fault with it, let him firft be ,he truth ofit‘ 
fure he underftands it. Let him firfl: fee 
in the books of aftronomers with how 
much greater eafe and plainnefs all the 
motions of the ftars, and appearances 
in the heavens are explained and de- 

B 
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monftrated in this than either in that 
of Ptolomy orTycho. Let him con- 
fider that difcovery of Kepler, that the 
diftances of the planets from the fun, 
as well of the earth as the relt, are in a 
fixt certain proportion to the times they 
fpend in their revolutions. Which pro- 
portion it is fince obferved that their 
fatellites keep round Jupiter and Sa- 
turn. Let him examine what a contra- 
diftory motion they are fain to invent 
for the folution of the polar ftar’s 
changing its diftance from the pole. For 
that (tar in the end of the Little Bear’s 
tail which now defcribes fo fmall a 
circle round the pole, that it is not a- 
bove two degrees and twenty minutes, 
was obferved about 1820 years ago, in 
the time of Hipparchus, to be above 12: 
and will within a few ages more be 
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forty-five degrees diftant from it: and 

after 25000 years more will return to 

the fame place it is now in. Now if 

with them we allow the heavens to be 

turned upon their own axis, at this rate 

they muft have a new axis every day: 

a thing extremely abfurd, and re- 

pugnant to the nature of all motion. 

Whereas nothing is eaficr with Coper- 

nicus than to give us fatisfa&ion in this 

matter. Then he may impartially 

weigh thofe anfwers that Galilaeus, 

Gaffendus, Kepler, and others have gi- 

ven to all objeftions propofed, which 

have fo fatisfied all fcruples, that gene- 

rally all aftronomers now adays arc 

brought over to our fide, and allow the 

earth its motion and place among the 

planets. If he cannot be fatisfied with 

all this, he is either one whofe dulnefs 

B 2 
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can’t comprehend it, or who has his 

faith at another man’s difpofal, and 

fo for fear of Galileo’s fate dare not 

own it. 

In the other figure you have the 

globes of the planets, and of the fun, 

reprefented to your eyes as placed near 

The proporti- one another. Where I have 
on of the mag obferv’d the fame proportion 
nitude of the _ 1 r 

planets, in re- of their diameters to that of 

another, and the fun, that I publifh’d to 

the world in my book of the 

appearances of Saturn: namely, the 

diameter of the ring round Saturn is 

to that of the fun as 11 is to 37; that 

ofSaturnhimfelfaboutasyto 37; that 

of Jupiter as 2 to 11; that of Mars as 

I to 166; of the earth as 1 to 111; and 

of Venus as 1 1084: to which I fhall 

now add that of Mercury obferv’d by 
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Heveliusin the year 1661, but calcu- 

lated by ray felf, and found to be as I 

to 290. 

If you would know the way that 

we came to this knowledge of their 

magnitudes, by knowing the propor- 

tion of their diftances from the fun, 

and themeafure of their diameters, you 

may find it in the book before-menti- 

oned : and I cannot yet fee any reafon 

to make an alteration in thofe I then 

fettled, altho’ I will not fay they are 

without their faults. For I can’t yet be 

oftheir mind, who think the The Wllae 

ule of micrometers, as they mo
r
r

f
e
h 

con'[<:Di' 

Call them, is beyond that of mfters- 

our plates, but mufi: ftill think that 

thofe thin plates, or rods of which I 

there taught the ufe, not to detraft from 

the due praifes of fo ufeful an inventi- 

B 3 
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on, are more convenient than the mi- 

crometers. 

In this proportion of the planets it 

is worth while to take notice of the 

prodigious magnitude of the fun in 

comparifon with the four innermoft, 

which are far lefs than Jupiter and Sa- 

turn. And ’tis remarkable, that the 

bodies of the planets do not increafe 

together with their diftanccs from the 

fun, but that Venus is much bigger than 

Mars. 

Having thus explain’d the two 

fchemes, there’s no body I fuppofe but 

The earth juft- fees, that in the firfl: the 

is be of the 
planets to it. fame fort with the reft of 

the planets; for the very pofition of 

the circles fhows it. And that the o- 

ther planets are round like it, and like 
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it receive all the light they have from 

the fun, there’s no room (fince the dif- 

coveries made by telefcopcs) to doubt. 

Another thing they are like it in is, that 

they are moved round their own axis; 

for fince ’tis certain that Jupiter and Sa- 

turn are, who can doubt it of the o- 

thers ? Again, as the earth has its moon 

moving round it, fo Jupiter and Saturn 

have theirs. Now fince in fo many 

things they thus agree, what can be 

more probable than that in others they 

agree too ; and that the other planets 

are as beautiful and as well flock’d with 

inhabitants as the earth? or what fha- 

dow of reafon can there be why they 

fhould not? 

If any one fhould be at the diffe&i- 

on of a dog, and be there fhewn the 

intrailsjthe heart, ftomach, liver, lungs, 

B 4 
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and guts, all the veins, arteries and 

nerves; could fuch a man reafonably 

doubt whether there were the fame 

contexture and variety of parts in a 

bullock, hog, or any other beaft, tho’ 

he had never chanc’d to fee the like 

opening of them ? I don’t believe he 

would. Or were we thoroughly fatis- 

fy’d in the nature of one of the moons 

round Jupiter, fhould not we ftraight 

conclude the fame of the reft of them ? 

So if we could be aftur’d in but one co- 

met, what it was that is the caufe of 

that ftrange appearance, ftiould we not 

make that a ftandard to judge of all o- 

Arguments thers by ? ’Tis therefore an 

miUtude of t argument ofno fmallweight 
fmaii weight. that is fetch’d from relation 

and likenefs; and to reafon from what 

we fee and are fure of, to what we can- 
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not, is no falfe logick. This muft be our 

method in this treatife, wherein from 

the nature and circumftances of that 

planet which we fee before our eyes, 

we may guefs at thofe that are farther 

diftant from us. 

And, firft, ’tis more than The planet* are 

probable that the bodies of ro.1'^ ind not 
r without gravi- 
the planets are folid like that ^ 

of our earth, and that they don’t want 

what we call gravity, that virtue, which 

like aload-ftone attracts vvhatfoever is 

near the body to its center. And that 

they have fuch a quality, their very fi- 

gure is a proof; for their roundnefs 

proceeds only from an equal preffure of 

all their parts tending to the fame cen- 

ter. Nay more, we are fo skilful now- 

a-days, as to be able to tell how much 

more or lefs the gravitation in Jupiter 
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or ^aturn is than here ; of which dif- 

covery and its author you may read my 

eilay of the caufes of gravitation. 

But now to carry the fearch farther, 

let us fee by what heps we muft rife to 

the attaining fome knowledge in the 

more private fecrets concerning the 

Hate and furniture of thefe new earths. 

And, firft, how likely is it that they 

may be Hock’d with plants and animals 

Have animals *3 Well 3S WC? I Hippofe HO 
and planets, body will deny but that 

there’s fomewhat more of contrivance, 

fomewhat more of miracle in the pro- 

duction and growth of plants and ani- 

mals, than in lifelefs heaps of inani- 

mate bodies, be they never fo much 

larger; as mountains, rocks, orfeas are. 

For the finger of God, and thewifdom 

of divine providence, is in them much 
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more clearly manifefted than in the o- 

ther. One of Democritus’s or Cartes’s 

fcholars may venture perhaps to give 

fome tolerable explication of the ap- 

pearances in heaven and earth, allow 

him but his atoms and motion; but 

when he comes to plants and animals, 

he’ll find himfelf non-plufs’d, and give 

you no likely account of their produc- 

tion. For every thing in them is fo 

exaftly adapted to fome defign, eve- 

ry part of them fo fitted to its pro- 

per ufe, that they manifeft an infinite 

wifdom, and exquifite knowledge in 

the laws of nature and geometry, as, to 

omit thofe wonders in generation, wre 

fhall by and by fhow; and make it an 

abfurdity even to think of their being 

thus fortuitoufly jumbled together by 

a chance motion of X don’t know w'hat 
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little particles. Now fhould we allow 

the planets nothing but vaft deferts, 

lifelefs and inanimate flocks and Hones, 

and deprive them of all thofe creatures 

that more plainly fpeak their divine ar- 

chitect, we fhould fink them below the 

earth in beauty and dignity; a thing 

that no reafon will permit, as I faid 

before. 

Well then, now we have gain’d the 

point for them, and the planets may 

be allow’d fome bodies capable of mov- 

ing themfelves, not at all inferior to 

ours (for why fhould they?) and thefe 

are animals. Now for fear of Harving 

thefe poor creatures, we muft have 

plants you know. And fo the other 

Not to be ima- point is gain’d. And as for 
jin’d too unlike , . . n 
«urs. their growth and nounfh- 

ment, ’tis no doubt the fame with ours, 
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feeing they have the fame fun to warm 

and enliven them as ours have. 

But perhaps fome body may fay, 

we conclude too faft. They will not 

deny indeed but that there may be 

plants and animals on the furface of 

the planets, that deferve as well to be 

provided for by their Creator as ours 

do : but why muft they be of the 

fame nature with ours? Nature feems 

to court variety in her works, and may 

have made them widely different from 

ours either in their matter or manner 

of growth, in their outward fhape, or 

their inward contexture; fhe may have 

made them fuch as neither our under- 

ftanding nor imagination can conceive. 

That’s the thing we fhall now exa- 

mine, and whether it be not more like- 

ly that fhe has not obferv’d fuch a va- 
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riety as they talk of. Nature feems 

moft commonly, and in moft of her 

works, to affeft variety, ’tis true; but 

they ftiould confider ’tis not the bufi- 

nefs of a man to pretend to fettle how 

great this difference and variety muff 

be. Nor does it follow, becaufe it may 

be infinite, and out of our comprehen- 

fion and reach, that therefore things in 

reality are fo. For fuppofe God fhould 

have pleafed to have made all things 

there jufi: as he has here, the inhabi- 

tants of thofe places (if there are any 

fuch firange things) would admire his 

wifdom and contrivance no lefs than if 

they were widely different; feeing they 

can’t come to know whafs done in 

the other planets. Who doubts but 

that God, if he had pleafed, might 

have made the animals in America and 
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other difhnt countries nothing like 

ours? (and nature you know affefts 

variety) yet we fee he has not done it. 

They have indeed fome difference in 

their fhape, and ’tis fit they fhould, to 

diftinguifh the plants and animals of 

thofe countries from ours, who live on 

this fide the earth; but even in this va- 

riety there is an agreement, an exaft 

correfpondence in figure and fhape, the 

fame ways of growth, and new pro- 

ductions, and of continuing their own 

kind. Their animals have feet and 

wings like ours, and like ours have 

heart, lungs, guts, and the parts ferv- 

ing to generation; whereas all thefe 

things, as well with them as us, might, 

if it had fopleafed infinite vVifdom, have 

been order’d a very different way. 'Tis 

plain then that nature has not exhibit- 



32 CONCERNING THE B. I. 

ed that variety in her works that flic 

could, and therefore we muft not al- 

low that weight to this argument, as 

upon the account of it to make every 

thing in the planets quite different from 

what is here. ’Tis more probable that 

all the difference there is between us 

and them, fprings from the greater or 

lefs dihance and influence from that 

fountain of heat and life the fun; which 

will caufe a difference not fo much in 

their form and fhape, as in their mat- 

ter and contexture. 

Planets have Antl aS f°r the matter wherC- 
water. 0f plants and animals 

there confift, tho’ it is impoflible ever 

to come to the knowledge of its na- 

ture, yet this we may venture toaffert 

(there being fcarce any doubt of it) that 

their growth and nourifhment pro- 
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ceeds from fome fluid principle. For 

all philofophers agree that there can be 

no other way of nutrition ; fome of the 

chief among them having made wa- 

ter to be the original of all things: for 

whatfoever is dry and without moif- 

ture, is without motion too; and with- 

out motion ’tis impoflible there fliould 

be any increafe. But the parts of a 

fluid being in continual motion one 

with another,andinfinuatingand wind- 

ing themfelves into the fmalleft places, 

are thereby very proper and apt to add 

not themfelves only, but whatfoever 

elfe they may bring along with them to 

the increafe and growth of bodies. 

Thus we fee that by the means of wa- 

ter the plants grow, bloffom,and bear 

fruit; and by the addition of that only, 

ftones grow together out of fand. And 

C 
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there’s no doubt but that metals, crys- 

tals, and jewels, have the fame method 

of production: tho’ in them there has 

been no opportunity to make the fame 

obfervation, as well by reafon of their 

flow advances, as that they are com- 

monly found far from the places of 

their generation; thrown up Ifuppofe 

by Some earthquakes or convulfions. 

That the planets are not without water, 

is made not improbable by the late ob- 

fervations: for about Jupiter are ob- 

ferv’d Some Spots of a darker hue than 

the reft of his body, which by their con- 

tinual change (how themfelves to be 

clouds : for the fpots of Jupiter which 

belong to him, and never remove from 

him, are quite different from thefe, be- 

ing Sometimes for a long time not to be 

Seen for thefe clouds; and again, when 
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thefe difappear, fhowing themfelves. 

And at the going off of thefe clouds, 

fome fpots have been taken notice of in 

him, much brighter than the reft of his 

body, which remain’d but a little while, 

and then were hid from our fight. 

Thefe monfieur Caffini thinks are on- 

ly the reflexion from the fnow that 

covers the tops of the hills in Jupiter: 

but I flaould rather think that it is on- 

ly the colour of the earth, which 

chances to be free from thofe clouds 

that commonly darken it. 

Mars too is found not to be without 

his dark fpots, by means of which he 

has been obferv’d to turn round his 

own axis in 24 hours and 40 minutes; 

the length of his day: but whether he 

has clouds or no, we have not had the 

fame opportunity of obfervingas in Ju- 

G 2. 
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piter, as well becaufe even when he is 

neareft the earth, he appears to us much 

lefs than Jupiter, as that his light not 

coming fo long a journey, is fo brisk 

as to be an impediment to exad obfer- 

vations: and this reafon is as much 

ftronger in Venus as its light is. But 

fince ’tis certain that the earth and Ju- 

piter have their water and clouds, there 

is no reafon why the other planets 

fhould be without them. I can’t fay 

But not juft that they are exactly of the 

fame nature with our water; 

but that they fhould be fluid their ufe 

requires, as their beauty does that they 

fliould be clear. For this water of ours, 

in Jupiter or Saturn, would be frozen 

up inftantly by reafon of the vaft di- 

ftance of the fun. Every planet there- 

fore mull have its waters of fuch a tem- 
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per, as to be proportion’d to its heat: 

Jupiter’s and Saturn’s muft be of fuch 

a nature as not to be liable to froft; and 

Venus’s and Mercury’s of fuch, as not 

to be eafily evaporated by the fun. But 

in all of them, for a continual fupply 

of moifture, whatever water is drawn 

up by the heat of the fun into vapors, 

mufl: necelfarily return back again thi- 

ther. And this it cannot do but in 

drops, which are caufed as well there 

as with us, by their afcending into a 

higher and colder region of the air, out 

of that which, by reafon of the reflec- 

tion of the rays of the fun from the 

earth, is warmer and more temperate. 

Here then we have found in thefe 

new worlds fields warm’d by the kind- 

ly heat of the fun, and water’d with 

fruitful dews and fhowers: that there 

C 3 
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muftbe plants in them as well for or- 

nament as nfe, wehavefhewnjuftnow. 

And what nourilhment, what manner 

Hantsgrow and of growth lhall we allow 
are nourifh’d 1 « xxrt T 1 • 1 t 
there as they them? Why, 1 think there 
are here. can be no better, nay no o- 

thcr, than what we here experience; 

by having their roots faftened into the 

earth, and imbibing its nourilhing jui- 

ces by their tender fibres. And lefi they 

fhould be only like fo many bare heaths, 

with nothing but creeping fhrubs and 

bullies, we’ll e’en fend themfome no- 

bler and loftier plants, trees, or fome- 

what like them: thefe being the great- 

eft, and, except wraters, the only orna- 

ment that nature has bellow’d upon the 

earth. For not to fpeak of thofe ma- 

ny ufes that are made of their wood, 

there’s no one that is ignorant either 
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of their beauty or pleafantnefs. Now 

what way can any one imagine for a 

continual produ&ion and fucceflion of 

thefe plants, but their bearing feed? A 

method fo excellent that ’tis the only 

one that nature has here made ufe of, 

and fo wonderful, that it feems to be 

defign’d not for this earth alone. In 

fine,there’s the fame reafon to thin k that 

this method is obfcrv’d in thofe diftant 

countries, as there was of its being fol- 

low’d in the remote quarters of this 

fame earth. 

’Tis much the fame in The ramc true 

. , .... their ani- 
ammals as tis in plants, as mais. 

to their manner of nourifhment, and 

propagation of their kind. For fince 

all the living creatures of this earth, 

whether beads, birds, fifhes, worms, or 

infers, univerfally and inviolably fol- 

C 4 
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low the fame conftant and fixt InfHtu- 

tion of nature; all feed on herbs, or 

fruits, or the flefli of other animals that 

fed on them: fince all generation is per- 

form’d by the impregnating of the 

eggs, and the copulation of male and 

female: why may not the fame rule 

be obferv’d in the planetary worlds ? 

‘ For ’tis certain that the herbs and 

‘ animals that are there would be loft, 

‘ their whole fpecies deftroy’d with- 
4 out feme daily new productions:’ ex- 

cept there be no fuch thing there as 

misfortune or accident: except the 

plants are not like other humid bodies, 

but can bear heat, froft and age, with- 

out being dry’d up, kill’d, or decay’d: 

except the animals have bodies as hard 

and durable as marble; which I think 

aregrofs abfurdities. If we Ihould in- 
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vent feme new way for their coming 

into the world, and make them drop 

like foland geefe from trees, how ridi- 

culous would this be to any one that 

confiders the vail: difference between 

wood and flefh ? Or fuppofe we fhould 

have new ones made every day out of 

fome fuch fruitful mud as that of Nile, 

who does not fee how contrary this is 

to all that’s reafonable? And that ’tis 

much more agreeable to the wifdom 

of God, once for all to create of all 

forts of animals, and diftribute them all 

over the earth in fuch a wonderful and 

inconceivable wayas he has, than to be 

continually obliged to new productions 

out of the earth ? And what miferable, 

what helplefs creatures muft thefe be, 

when there’s no one that by his duty 

will be obliged,or by that admirable na- 
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tural fondnefs, which God has wifely 

made a neceffary argument for all ani- 

mals to take care of their own, will be 

moved toaflift, nurfe or educate them ? 

As for what 1 have faid concerning 

their propagation, I cannot be fo po- 

fitive; but the other thing, namely, 

that they have plants and animals, I 

think I have fully proved. A nd by the 

fame argument, of their not being infe- 

riour to our earth, they muff have as 

great a variety of both as we have. 

What this is, will be belt known to him 

that confiders the different ways our 

animals make ufe of in moving from 

one place to another. Which may be 

reduc’d, I think, to thefe; either that 

they walk upon two feet or four; or like 

infefts, upon fix, nay fometimes hun- 

dreds ; or that they fly in the air bear- 
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ing up, and wonderfully (leering them- 

felves with their wings; or creep upon 

the ground without feet; or by a vio- 

lent fpring in their bodies, or paddling 

with their feet, cut themfelves a way in 

the waters. I don’t believe, nor can 

I conceive, that there (hould be any 

other way than thefe mention’d. The 

animals then in the planets mud make 

ufe of one or more of thefe, like our 

amphibious birds, which can fwim in 

water as well as walk on land, or fly 

in the air; or like our crocodiles and 

fea-horfes, mud be mongrels, between 

land and water. There can no other 

method be imagin’d but one of thefe. 

For where is it poflible for animals to 

live, except upon fuch a folid body as 

our earth, or a fluid one like the water, 

or dill a more fluid one than that, fuch 



44 CONCERNING THE B. I. 

as our air is? The air I confefsmay be 

much thicker and heavier than ours, 

and fo, without any difadvantage to its 

tranfparency, be fitter for the volatile 

animals. There may be alfo many forts 

of fluids ranged over one another in 

rows as it were. The fea perhaps may 

have fuch a fluid lying on it, which tho’ 

ten times lighter than water, may be 

a hundred times heavier than air; whole 

utmoft extent may not be fo large as to 

cover the higher places of their earth. 

But there’s no reafon to fufpett or al- 

low them this, fince we have no fuch 

thing; and if we did, it would be of no 

advantage to them, for that the for- 

mer ways ofmoving would not be here- 

by at all increas’d: but when we come 

to meddle with the fhape of thefe crea- 

tures, and confider the incredible va- 
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riety that is even in thofe of the dif- 

ferent parts of this earth, and that A- 

merica has fome which are no where 

elfe to be found, I muft then confefs 

that I think it beyond the force of ima- 

gination to arrive at any knowledge in 

the matter, or reach probability con- 

cerning the figures of thefe Planetary 

animals. Altho’ confidering thefe ways 

of motion we even now recounted, 

they may perhaps be no more different 

from ours than ours (thofe of ours I 

mean that are moll: unlike) are from 

one another. 

If a man were admitted to a furvey 

of Jupiter or Venus, he would no doubt 

find as great a number and variety as 

he had at home. Let us then, that we 

may make as near a guefs at, and as 

reafonable a judgment of the matter 
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as we can, confider the many forts, and 

Gr«t variety the admirable difference in 
of animals in _ 
this earth. the mapesof our own ani- 

mals ; running over fome of the chief 

of them (for ’twould be tedious to fet 

about a general catalogue) that are no- 

torioufly different from one another, 

either in their figure or fome peculiar 

property belonging to them ; as they 

belong to the land, or the water, or the 

air. Among the beafts we may take 

notice of the great diftance between 

the horfe, the elephant, the lion, the 

flag, the camel, the hog, the ape, the 

porcupine, the tortoife, the cameleon: 

in the water, of that between the whale, 

and the fea-calf, the skait, the pike, the 

eel, the ink fifh, the pourcontrel, the 

crocodile, the flying fifh, the cramp 

fifh, the crab, the oifter, and the pur- 
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pie fifh: and among birds, of that be- 

tween the eagle, theoftrich, the pea- 

cock, the fwan, the owl, and the bat: 

and in infers, of that between the ants, 

the fpider, the fly, and the butterfly ; 

and of that prodigy in their wonder- 

ful change from worms. In this roll 

I have pafs’d by the creeping kind as 

one fort, and skip’d over that vaft mul- 

titude of lefs different animals that fill 

the intermediate fpaces. But be they 

never fo many, there is no reafon to 

think that the planets can- And no lefs;n 

not match them. For tho’ d*<: p,inets- 

we in vain guefs at the figures of thole 

creatures, yet we have difcover’d fome- 

what of their manner of life in gene- 

ral ; and of their fenfes we ftiall more 

by and by. 

The more confiderable T1' f"nc *“ plants. 
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differences in our plants ought to be 

thought on, as well as the other. As in 

trees, that between the fir and the oak, 

the palm, the vine, the fig, and the co- 

co-nut tree, and that in the Indies, 

from whofe boughs new roots fpring, 

and grow downwards into the earth. 

In herbs, the difference is notable be- 

tween grafs, poppy, colewort, ivy, 

pompions, and the Indian fig with 

thick leaves growing up without any 

ftalk, and aloe. Between every one of 

which again there are many lefs diffe- 

ring plants not taken notice of. Then 

the different ways of railing them are 

remarkable, whether from feeds, or 

kernels, or roots, or by grafting or ino- 

culating them. And yet in all thefe, 

whether we confider the things them- 

felves, or the ways of their production, 
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I make no doubt but that the plane- 

tary worlds have as wonderful a varie- 

ty as we. 

But ftill the main and Rational anu 
mats in the pla- 

moft diverting point of the nets, 

enquiry is behind, which is the pla- 

cing fome fpe&ators in thefe new dif- 

coveries, to enjoy thefe creatures we 

have planted them with, and to admire 

their beauty and variety. And among 

all, that have ever fo flightly touched 

on thefe matters, I don’t find any 

that have fcrupled to allow them their 

inhabitants: not men perhaps like ours, 

but fome creatures or other endued 

with reafon. For all this furniture and 

beauty the planets are, flock’d with feem 

to have been made in vain, without any 

defign or end, unlefs there were tome 

in them that might at the fame time 

D 
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enjoy the fruits, and adore the wife 

Creator of them. But this alone would 

be no prevailing argument with me to 

allow them fuch creatures. For what if 

we Ihould fay, that God made them for 

no other defign, but that he himfelf 

might fee (not as we do ’tis true; but 

that he who made the eye fees, who can 

doubt?) and delight himfelf in the con- 

templation of them ? For was not man 

himfelf, and all that the whole world 

contains, made upon this very account? 

That which makes me of this opinion, 

that thofe worlds are not without fuch 

a creature endued with reafon, is, that 

otherwife our earth would have too 

much the advantage of them, in be- 

ing the only part of the univerle that 

could boaft of fuch a creature fo far 

above, not only plants and trees, but all 
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animals whatfoever: a creature that 

has fomething divine within him, that 

knows, and underftands, and embra- 

ces in his memory things innumera- 

ble ; that deliberates, weighs, and 

judges of the truth: a creature upon 

whofe account, and for whofe life, 

whatfoever the earth brings forth feems 

to be provided. For every thing here 

he converts to his own ends. With 

the trees, ftones, and metals, he builds 

himfelf houfes: the birds and fifheshe 

fuftains himfelf with: and the water 

and winds he makes fubfervient to his 

navigation; as he doth the fw'eet fmell 

and glorious colours of the flowers to 

his delight. What can there be in the 

planets that can make up for its de- 

fers in the want of fo noble an animal? 

If we fliould allow Jupiter a greater 

D 2 
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variety of other creatures, more trees, 

herbs and metals, all thefe would not 

advantage or dignify that planet fo 

much as that one animal doth ours 

by the admirable productions of his 

penetrating wit. If I am out in this, 

I do not know when to trufl: my 

reafon, and muft allow myfelf to be 

but a poor judge in the true eftimate of 

things. 

Vices of men Nor let any one fay here, 
no hindrance to . . • r i *11 
their being the that there is lo much villa- 

pianlt they 'n- n7 anc^ wickednefs in this 
habit. man tiiat we have thus mag- 

nified, that it is a rcafonable doubt,whe- 

ther he would not be fo far from be- 

ing the glory and ornament of the pla- 

net that enjoys his company, that he 

would be rather its fhame and difgrace. 

For firft, the vices that moft men are 
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tainted with, are no hindrance, but 

that thofe that follow the didates of 

true reafon, and obey the rules of a 

rigid virtue, are ftill a moft beautiful 

and excellent fubjed. Befides, the vices 

of men themfelves are of excellent ufe, 

and are not permitted and allow'd in the 

world without wife defign. For fince 

it has fo pleafed God to order the earth, 

and every thing in it as we fee it is (for 

it is abfurd to fay it happened againft 

his will or knowledge) we muft not 

think that thofe different opinions, and 

that various multiplicity of minds were 

placed in different men to no end or 

purpofe: but that this mixture of bad 

men with good, and the confequents 

of fuch a mixture, as misfortunes, wars, 

afflidions, poverty, and the like, were 

given us for this very good end, viz. 
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the exercifing our wits, and fharpen- 

ing our inventions; by forcing us to 

provide for our own neceffary defence 

againH: our enemies. ’Tis to the fear 

of poverty and mifery that we are be- 

holden for all our arts, and for that 

natural knowledge which was the pro- 

duct of laborious induftry; and which 

makes us that we cannot but admire 

the power and wifdom of the Creator, 

which otherwife we might have pafs’d 

by with the fame indifference as beafts. 

And if men were to lead their whole 

lives in an undifturb’d continual peace, 

in no fear of poverty, no danger of 

war, I don’t doubt they would live 

little better than brutes, without all 

knowledge or enjoyment of thofe ad- 

vantages that make our lives pafs on 

with pleafurc and profit. We fhould 
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want the wonderful art of writing, if 

its great ufe and neceffity in commerce 

and war had not forc’d out the inven- 

tion. ’Tis to thefe we owe our art of 

failing, our art of fowing, and mofl: of 

thofe difeoveries of which wearemaf- 

ters; and almofl: all the fecrets in expe- 

rimental knowledge. So that thofe 

very things that make up their indict- 

ment againH: reafon, are no fmall helps 

to its advancement and perfection. For 

thofe virtues themfelves, fortitude and 

conftancy, would be of no ufe if there 

were no dangers, no adverfity, no af- 

flictions for their exercifeand trial. 

If we fhould therefore imagine in 

th$ planets fome fuch reafonable ani- 

mal as man is, adorn’d with the fame 

virtues, and infeCted with the fame 

vices, it would be fo far from degrading 

D 4 
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or vilifying them, that while they want 

fuch a one, I muft think them inferior 

to our earth. 

Reafbn there Well, but allowing thefe 

from what’tis pl^netarians tome fort of 
here• reafon, mull: it needs be the 

fame with ours? Why truly I think 

’tis, and mult befo; whether we con- 

fider it as applied to jultice and morali- 

ty, or exercifed in the principles and 

foundations of fciencc. For reafon 

with us is that which gives us a true 

fenfe of jultice and honelty, praife, 

kindnefs and gratitude: ’tis that which 

teaches us to diltinguifh univerfally be- 

tween good and bad; and renders us 

capable of knowledge and experience 

in it; and can there be any where a 

reafon contrary to this ? or can what we 

dleem jult and generous, in Jupiter or 
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Mars be thought unjuft or wicked? 

This certainly is neither probable nor 

poftible. For theaimanddefign ofthe 

Creator is every where the prefervation 

and fafety of his creatures. Now when 

fuch a reafon as we are mafters of, is 

neceffary for the prefervation of life, 

and promoting of fociety (a thing that 

they are not without, as we fhall ihow) 

would it not be ftrange that the pla- 

netarians fhould have fuch a perverfe 

fort of reafon given them, as would ne- 

celfarily deftroy and confound what it 

was defign’d to maintain and defend? 

But allowing morality and paflions 

with thole gentlemen to be fomewhat 

different from ours, and fuppofing they 

may aft by other principles in what be- 

longs to friendfhip, and anger, hatred, 

honefty, modefty, and decorum, yet 
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ftill there would be no doubt, but that 

in the fearch after truth, in judging of 

the confequences of things, in reafon- 

ing, particularly in that fort which be- 

longs to magnitude or quantity, about 

which their geometry (if they have 

fuch a thing) is employ’d, there would 

be no doubt I fay, but that their rea- 

fon heremuft be exaftly the fame, and 

go the fame way to work with ours, and 

that what is true in one part will hold 

true over the whole univerfe; fo that 

all the difference mull: lie in the degrees 

of knowledge, which will be proporti- 

onal to the genius and capacity of the 

inhabitants. 

They have Bllt 1 perceive I am got a 
fenCes. too far . for tJJJ J Jjjyg 

furniflied them with fenfes, neither will 

life be any pleafure to them, nor rea- 
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Ton of any ufe. And I think it very 

probable, that all their animals, as well 

their hearts as rational creatures, are 

like ours in all that relates to the fenfes: 

for without the power of feeing wc 

fliould find it impoflible for animals to 

provide food for themfelves, or be fore- 

warn’d of any approaching danger, fo 

as to guard themfelves from it. So that 

where-ever we plant any animals, ex- 

cept we would have them lead the life 

of worms or moles, we muft allow them 

fight; than which nothing can conduce 

more either to the prefervation or plea- 

fure of their lives. Then if we confi- 

der the wonderful nature of light, and 

the amazing artifice in the sight, 

fit framing the eye for the reception of 

it, we cannot but fee that bodies fovaft- 

ly remote could not be view’d by us in 
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their proper figures and jufl: difiances, 

any other way than by fight. F or this 

fenfe, and all others that we know of, 

muft proceed from an external motion. 

Which in the fenfe of feeing muft come 

either from the iun, the fixt ftars, or 

fire: whofe particles being whirled a- 

bout with a rapid motion, communicate 

it to the celeftial matter about, whence 

’tis convey’d in an inftant to the mofi: 

diftant parts, juft like found through 

the air. If it were not for this motion 

of the intermediate matter* we fhould 

be all in darknefs, and have fight nei- 

ther of fun nor ftars, nor any thing elfe, 

for all other light muft come tons at 

fecond-hand from them. This motion 

perceived by the eyes is called light. 

And the nice curiofity of this percepti- 

on is admirable, in that it is caufed by 
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the fmalleft particle of that fine matter, 

and can at the fame time determine the 

coaft from whence the motion comes; 

in that all thefe different roads of mo- 

tion, thefe waves crofling and interfer- 

ing with one another, are yet no hin- 

drance to every ones free paffage. All 

thefe things are fo wifely, fo won- 

derfully contrived, that ’tis above the 

power of humane wit, not to invent 

or frame fomewhat like them, but e- 

ven to imagine and comprehend them. 

For what can be more amazing, than 

that a particle of body fhould be fo 

devifed and framed, as by its means 

to fhow us the fhape, the pofition, the 

diffance, and all the motions, nay 

and all the colours of a body that is 

far remote from us ? And then the 

artful compofition of the eye, drawing 
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an exafl picture of the objeds without 

it, upon the concave lide of the cho- 

roides,is even above all admiration, nor 

is there any thing in which God has 

more plainly manifefted his excellent 

geometry. And thefe things are not on- 

ly contrived and framed with fo great 

wifdom and skill, as not to admit of bet- 

ter, but to any one that confiders them 

attentively, they feem to be of fuch a 

nature as not to allow any other me- 

thod. For it is impoflible that light 

Ihould reprefent obje&s to us at fo vafl: 

a diftance, except by fuch an inter- 

vening motion; and it is as impoflible 

that any other compofition of the eye 

fhould be equally fitted to the recepti- 

on of fuch imprefllons. So that I can- 

not but think them mightily out, that 

maintain thefe things might have been 
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contrived many other ways. It is like- 

ly then, and credible, that in thefe 

things the planets have an exa& corre- 

fpondence with us, and that their ani- 

mals have the fame organs, and ufe the 

fame way of fight that we do. Well 

then they have eyes, and two at leaft 

we muft grant them, otherwife they 

would not perceive fome things clofe 

to them, and fo could not avoid mif- 

chiefs that take them on the blind fide. 

And if we mull allow them to all animals 

for the prefervation of their life, how 

much more mull they that make more, 

and more noble ufes of them, not be 

deprived of the blefling of fo advanta- 

geous members? For by them we view 

the beauty of colours, and the elegan- 

cy and beauty of forms: with them wc 

read, we write, we contemplate the hear 
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vens and ftars, and meafure their diftan- 

ces, magnitudes, and journeys: which 

how far they are common to the inha- 

bitants of thofe worlds with us, I lhall 

immediately examine. But firft I Ihall 

enquire whether now I have given 

them one, we may not venture upon 

the other four fenfes, to make them 

Hearing, as good men as ourfelves. And 

truly hearing almoft perfuades me to 

give it a (hare in the animals of thole 

new countries. For ’tis of great con- 

lequence in defending us from fudden 

accidents; and, efpecially when feeing 

is of no ufe to us, it fupplies its place, 

and gives us feafonable warning of any 

imminent danger. Belides, we fee ma- 

ny animals call their fellows to them 

with their voice, which language may 

have more in it than we are aware of, 
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tho’ we do not underftand it. But if 

we do but confider the vafl: ufes and 

neceiTary occafions of fpeaking on the 

one fide, and hearing on the other, 

among thofe creatures that make ufe 

of their reafon, it will fcarce feem cre- 

dible that two fuch ufeful, fuch excel- 

lent things were deligned only for us. 

For how is it poifible but that they 

that are without thefe, mull be with- 

out many other necelfaries and con- 

veniencies of lifei1 Or what can they 

have to recompenfe this want? Then, 

if we go ftill farther, and do but medi- 

tate upon the neat and frugal contri- 

vance of Nature in making this fame 

air, by the drawing in of which we 

live, by whofe motion we fail, and by 

whofe means birds fly, for a convey- 

ance of found to our ears; and this 

E 
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found for the conveyance of another 

man’s thoughts to our minds: can we 

ever imagine that (lie has left thofe o- 

ther worlds deftitute of fo vaft advan- 

a medium to tages ? That they do not 
convey found r i • 
to the ear. want the means of them is 

certain, for their having clouds in Ju- 

piter puts it part doubt that they have 

air too; that being moftly formed of 

the particles of water flying about, as 

the clouds are of them gathered into 

fmall drops. And another proof of 

it is, the neceflity of breathing for the 

prefervation of life, a thing that feems 

to be as univerfal a di&ate of nature, as 

feeding upon the fruits of the earth. 

Touch. As for feeling, it feems to 

be given upon neceflity to all creatures 

that are covered with a fine and fen- 

fible fkin, as a caution againft coming 
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too near thofe things that may injure 

or incommode them: and without it 

they would be liable to continual 

wounds, blows and bruifes. Nature 

Teems to have been To fenfible of this, 

that (he has not left the lead: place free 

from fuch a perception. Therefore it 

is probable that the inhabitants of thofe 

worlds are not without fo necelfary a 

defence, and fofita prefervative againft 

dangers and mifhaps. 

And who is there that doth Smellanij 

not fee the inevitable neceffity tarte- 

for all creatures that live by feeding to 

have both tafte and fmell, that they 

may diftinguifh thofe things that are 

good and nourilhing, from thofe that 

are mifchievousand harmful? If there- 

fore we allow the planetary creatures 

to feed upon herbs, feeds, or flelh, we 

E 2 
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muft allow them a diftinguifhing tafte 

and fmell too, that they may chufe or 

refufe any thing according as they find 

it likely to be advantageous or noxious 

to them. 

I know that it hath been a queftion 

with many, whether there might not 

have been more fenfes than thofe five. 

Their fenfes Jf we fhould allow this, it 
not very diffe- . I t r 1 
rent from ours. might neverthelets be rea- 

fonably doubted, whether the fenfes 

of the planetary inhabitants are much 

different from ours. I muft confefs, I 

cannot deny but there might poftibly 

have been more fenfes; but when I 

confidcr the ufes of thofe we have, I 

cannot think but they would have 

been fuperfluous. The eye was made 

to difeern near and remote objefts, the 

ear to give us notice of what our eyes 
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could not, either in the dark or behind 

our back: then what neither the eye nor 

the ear could, the nofe was made (which 

in dogs is wonderfully nice) to warn us 

of. And what efcapes the notice of 

the other fourfenfes, we have feeling 

to inform us of the too near approaches 

of, before it can do us any mifchief. 

Thus has nature fo plentifully, fo per- 

feftly provided for the necelfary pre- 

fervation of her creatures here, that I 

think fhe can give nothing more to 

thofe there, but what will be needlefs 

and fupcrfluous. Yet the fenfes were 

not wholly defign’d for ufe: but men 

from all, and all other animals from 

fome of them, reap pleafure as well as 

profit, as from the tafte in delicious 

meats; from the fmell in flowers and 

perfumes; from the fight in the con- 

E 3 
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templation of beauteous fhapes and co- 

lours; from the hearing in the fweet- 

ncfsand harmony of founds; from the 

feeling in venery, unlefs you pleafe to 

count that for a particular fenfe by itfelf. 

They have plea- Since it is thus, I think it 
fure arifing from 
thefenfes. is but reafonable to allow 

the inhabitants of the planets the fame 

advantages that we have from them. 

For upon this confideration only, how 

much happier and eafier a man’s life is 

render’d by the enjoyment of them, 

we muft be obliged to grant them thefe 

bleflings, except we would ingrofs eve- 

ry thing that is good to ourfelves, as if 

wre were worthier and more deferving 

than any elfe. But moreover, that plea- 

fure which we perceive in eating or in 

copulation, feemstobe a neceffary and 

provident command of Nature, where- 
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by it tacitly compels us to the prefer- 

vation and continuance of our life and 

kind. It is the fame in beads. So that 

both for their happinefs and preferva- 

tion it is very probable the reft of the 

planets are not without it. Certainly 

when I conftder all thefe things, how 

great, noble, and ufeful they are; when 

I confider what an admirable provi- 

dence it is that there is fuch a thing as 

pleafure in the world, I cannot but 

think that our earth, the fmalleft part 

almoft of the univerfe, was never de- 

fign’d to monopolize fo great a blef- 

fing. And thus much forthofe plea- 

fures which affect our bodily fenfes, but 

have little or no relation to our reafon 

and mind. But there are other plea- 

fures which men enjoy,wrhich their foul 

only and reafon can relifh: fome airy 

E 4 
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and brisk, others grave and folid, and 

yet neverthelcfs pleafnres, as arifing 

from thefatisfaftion which we feelin 

knowledge and inventions, and fearch- 

es after truth, of which whether the 

planetary inhabitant? are not partakers, 

we fhall have an opportunity of en- 

quiring by and by. 

There are fome other things to be 

confider’d firlf, in which it is probable 

they have fome relation to us. That 

the planets have thofe elements of 

earth, air, and water, as well as we, I 

have already made not unlikely. Let 

us now fee whether they may not have 

fire too: which is not fo properly cal- 

led an element, as a rapid motion of the 

particles in the inflammable body. But 

ah the planets be it what it will, there are 

many arguments for their 

not being without it. For this earth 
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is not fo truly called the place of fire 

as the fun: and as by the heat of that 

all plants arid animals here thrive and 

live; fo, no doubt, is it in the other 

planets. Since then fire is caufed by a 

moft intenfe and vigorous heat, it fol- 

lows that the planets, efpecially thofe 

nearer the fountain of it, have their 

proportionate degrees of heat and fire. 

And when there are fo many ways of 

its produ&ion, as by the collection of 

the rays of the fun, by the reflection 

of mirrors, by the ftriking of flint and 

fteel, by the rubbing of wood, by the 
• 

clofe loading of moift grafs, by light- 

ning, by the eruptions of mountains 

and volcanos, ’tis Arrange if neither art 

fhould have produced it, nor nature ef- 

fected it there by one of thefe many 

means. Then how ufeful and necef- 
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fary is it to us? By it we drive away 

cold, and fupply the want of the fun in 

thofe countries where his oblique rays 

make a lefs vigorous impreffion, and fo 

keep a great part of the earth from be- 

ing an uninhabited defart: which is 

equally necelfary in all the planets,whe- 

ther we allow them fucceffion of fea- 

fons, or a perpetual fpring and equi- 

nox: for even then the countries near 

the pole would receive but little advan- 

tage from the heat of the fun. By the 

help of this we turn the night into day, 

and thereby make a confiderable addi- 

tion to thelhortnefsof our lives. Upon 

all thefe accounts I mull: not let this 

earth of ours enjoy it all alone, and ex- 

clude all the other planets fromfo ad- 

vantageous and fo profitable a gift. 

But perhaps it may beafked as well 
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concerning brutes as rational creatures, 

and of their plants and trees too, whe- 

ther they are proportionably larger or 

lefs than ours. For if the Thebignefsof 
. 1 r 1 1 their creatures 

magnitude or the planets not r„htly 

was to be the ftandard of gueft*tbytJie 
bignefs of the 

their meafure, there would Planets- 

be animals in Jupiter ten or fifteen 

times larger than elephants,and as much 

longer than our whales. And then 

their men mufi: be mere- Goliahs, in 

refpeft of our pigmylhips. Now tho’ 

I don’t fee any fo great abfurdity in this 

as to make it impofTible, yet there is 

no reafon to think it is really fo, fee- 

ing Nature has not always ty’d herfclf 

to thofe rules which we have thought 

more convenient for her: for example, 

the magnitude of the planets is not an- 

fwerable to their difiances from the 



fun; but Mars, tho’ more remote, is 

far lefs than Venus: and Jupiter turns 

round his axis in ten hours, when the 

earth, which is much lefs than him, 

fpends 24. But fince Nature, perhaps 

fome body will fay, has not obferv’d 

fuch a regularity in the proportion of 

things, for ought we know we may 

have a race of pigmies about the big- 

nefs of frogs and mice, polfefs’d of the 

planets. But I (hall fhow that this is 

very improbable by and by. 

In the planets There ma>’ ^ another 
are many forts que{];i0n whether there be 

tures as well as in the planets but one or 
^ere‘ r r • 1 

more forts of rational crea- 

tures poffefs’d of different degrees of 

reafon and fenfe. There is fomething 

not unlike this to be obferv’d among 

us. For to pafs by thofe who have hu- 
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man fhape (altho’ fome of them would 

very well bear that enquiry too)if we do 

but confider fome forts of beafts, as the 

dog, the ape, the beaver, the elephant, 

nay fome birds and bees, what fenfe 

and underftanding they are mailers of, 

we (hall be forced to allow, that man 

is not the only rational animal. For 

we difcover fomewhat in them of rea- 

fon independent on, and prior to all 

teaching and pradlice. 

But Hill no body can doubt, but 

that the underllanding and reafon of 

man is to be preferred to theirs, as be- 

ing comprehenfive of innumerable 

things, indued with an infinite memo- 

ry of w hat is pad, and capable of pro- 

viding againll what is to come. That 

there is fome fuch rational creature in 

the other planets, which is the head 
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and fovereign of the reft, is very rea- 

fonable to belike: for otherwife, were 

many endued with the fame wifjom 

and cunning, we ftiould have them al- 

ways doing mifchief, always quarrel- 

ling and fighting one another for em* 

pire and fovereignty, a thing that we 

feel too much of where we have but 

one fuch creature. But to let thatpafs, 

our next enquiry fhall be concerning 

thofe animals in the planets which are 

furnifh’d with thegreateftreafon, whe- 

ther it is poftible to know wherein they 

employ it, and whether they have made 

as great advances in arts and know- O 
ledge as we in our planer; which de- 

ferves moft to be confider’d and exa- 

min’d of any thing belonging to their 

nature; and for the better performance 

of it we muft take our rile fomewhat 
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higher, and nicely view the lives and 

(Indies of men. 

And in thofe things wherein men 

provide and take care only of what is 

abfolutely neceffary for the prefcrvati- 

on of their life; in defending themfelves 

from the injuries of the air; in fecuring 

themfelves againft the incurfions of e- 

nemies by walls; and againft fraud and 

difturbances by laws ; in educating 

their children, and providing for them- 

felves and them: in all thefe I can fee 

no great reafon that man has to boaft 

of the pre-eminency of his reafon a- 

bove beads and other animals. For 

mod of thefe things they perform with 

greater eafe and art than ns, and lome of 

them they have no need of. For that 

fenfe of virtue and iudice in which man 

excels, of frienddup, gratitude and ho- 
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nefty, of what ufeare they, but either 

to put a flop to the wickednefs of men, 

or to fecure us from mutual alfaults and 

injuries, a thing wherein the beads 

want no guide but nature and inclinati- 

on? Then if we fet before our eyes the 

manifold cares, the didurbances of 

mind, the redlefs defires, the dread of 

death, that are the refult of this our 

reafon; and compare them with that 

eafy, quiet, and harmlefs life which o- 

ther animals enjoy, we fhould be apt 

to wifh a change, and conclude that 

they, elpecially birds, liv’d with more 

pleafure and happinefs than man could 

with all his wifdom. For they have as 

great a gudo of bodily pleafures as we, 

let the new philofophers fay what they 

will, who would have them go for no- 

thing but clocks and engines of flcfh; 
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a thing which beafts fo plainly confute 

by crying and running away from 

ftrokes,and all other aftions,that I won- 

der how any one could fubferibe to fo 

abfurd and cruel an opinion. Nay I 

can fcarce doubt but that birds feel no 

fmall pleafure in their eafy, fmooth fail- 

ing through the air; and would much 

more if they but knew the advantages 

it hath above our flow and laborious 

progreffion. What is it Men chiefly dif- 

then after all that fets hu- ^theTdy of 

man reafon above all other, nature- 

and makes us preferable to the reft of 

the animal world? Nothing in my mind 

fo much as the contemplation of the 

works of God, and the ftudy of na- 

ture, and the improving thofe feien- 

ces which may bring us to fome know- 

ledge in their beauty and variety. For 

F 
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without knowledge what would be 

contemplation? And what difference 

is there between a man, who with a 

carelefs fupine negligence views the 

beauty and ufe of the fun, and the fine 

golden furniture of the heaven, and 

one who with a learned nicenefs fearch- 

es into their courfes; who underfhmds 

wherein the fixt ftars, as they are cal- 

led, differ from the planets, and what 

is the reafon of the regular viciffitude 

of the feafons; who by found reafon- 

ing can meafure the magnitude and dif- 

tance of the fun and planets? or be- 

tween fuch a one as admires perhaps 

the nimble aflivity and Arrange moti- 

ons of fome animals, and one that 

knows their whole flxufture, and un- 

derftands the whole fabric and archi- 

te&ure of their compofition? If there- 
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fore the principle we before laid down 

be true, that the other planets are not 

inferior in dignity to ours, what follows 

but that they have creatures They have 
n , 1 aftronomy. 

not to ftare and wonder at 

the works of Nature only, but who 

employ their reafon in the examination 

and knowledge of them, and have made 

as great advances therein as we have? 

They do not only view the ftars, but 

they improve the fcience of aftronomy: 

nor is there any thing can make us 

think this improbable, but that fond 

conceitednefs of every thing that we 

call our own, and that pride that is too 

natural to us to be eafily laid down. 

But I know fome will fay, we are a 

little too bold in thefe aflcrtions of the 

planets, and that we mounted hither 

by many probabilities, one of which, 

F 2 
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ifit chance to be falfe, and contrary to 

our fuppofition, would, like a bad foun- 

dation, ruin the whole building, and 

make it fall to the ground. But I would 

have them to know, that all I have faid 

of their knowledge in aftronomy, has 

proofs enough, antecedent to thofe we 

now produced. For fuppofing the 

earth, as we did, one of the planets of 

equal dignity and honour with the reft, 

who would venture to fay, that no 

where elfe were to be found any that 

enjoy’d the moft beautiful and glori- 

ous fight of Nature; or if there were 

any fellow-fpeftators, yet we were 

the only ones that had dived deep in- 

to the fecrets and knowledge of it? So 

then here is a proof not fo far fetch’d 

for the knowledge of aftronomy in 

the planets, the fame which we ufed 
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for their having rational creatures, and 

enjoying the other advantages we be- 

fore talked of, which ferves at the fame 

time for the confirmation of our for- 

mer conjectures. But if amazement 

and fear at the eclipfes of the moon and 

fun gave the firfi: occafion to the ftudy 

of aftronomy, as they fay it did, then 

’tis almofi: impofiihle that Jupiter and 

Saturn fhould be without it; the argu- 

ment being of much greater force in 

them, by reafon of the daily eclipfes of 

their moons, and the frequent ones of 

the fun to their inhabitants. So that 

if a perfon difinterefted in his judg- 

ment, and equally ignorant of the af- 

fairs of all the planets, were to give his 

opinion in the matter, I don’t doubt 

he would give the caufe for aftronomy 

to thofe two planets rather than us. 

F 3 
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This fuppofition of their knowledge 

and ufe of aftronomy in the planetary 

worlds, will afford us many new con- 

jectures about their manner of life, and 

their hate as to other things. 

And all its rub- F or, Firh: Noobferva- 
fervient arts. tjons 0f j-fog fl.ars tliat are ne_ 

ceffary to the knowledge of their mo- 

tions,can be made without inftruments; 

nor can thefe be made without metal, 

wood, or fome fuch folid body. Here 

is a neceflity of allowing them the car- 

penter’s tools, the faw, the ax, the plane, 

the mallet, the file: and the making of 

thefe requires the ufe of iron, or fome 

equally hard metal. Again, thefe in- 

Geo metryand firuments cannot be with- 
anthmetre. out a cjrcle divided into e- 

qual parts, or a hreight line into une- 

qual. Here is a neceffity for introdu- 
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cing geometry and arithmetic. Then 

the necefiity in fuch obferva- And writing, 

tions of marking down the epochasor 

accounts of time, and of tranfmitting 

them to pofterity, will force us to grant 

them the art of writing; I won’t fay 

the fame with ours which is common- 

ly ufed, but I dare affirm not more in- 

genious oreafy. For how much more 

ready and expeditious is our way, than 

by that multitude of chara&ers ufed in 

China; and how vaftly preferable to 

knots tied in cords, or the pictures in 

ufe among the barbarous people ofMe- 

xico and Peru? 1 here is no nation in 

the world but has fome way or other 

of writing and marking down their 

thoughts: fo that Yis no wonder if the 

planetarians have been taught it by that 

great fchool-miftrefs Necefiity, and ap- 

F 4 
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ply it to the ftudy of agronomy and 

other fciences. In aflronomical mat- 

ters the neccffity of it is moreover ap- 

parent from hence, that the motion of 

the liars is as ’twere to be fancied and 

gucfs’d at in different fyllems, and thefe 

fyllems to be continually improved and 

corre&ed, as later and more exaff ob- 

fervations fhall convince the old. ones 

of faults: all which can never be deli- 

ver’d down to fuccceding generations, 

unlefs we make ufeofletters and figures. 

But for all our large and liberal al- 

lowances to thefe gentlemen, they will 

ftill be behind-hand with us. For we 

And optics, have fo certain a knowledge 

of the true fyftem and frame of the u- 

niverfe; we have fo admirable an in- 

vention of telefcopes to help our fail- 

ing eye-fight in the view of the bignefs 
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and different forms of the planetary 

bodies, in the difeovery of the moun- 

tains, and the fhadows of them on the 

furface of the moon, in the bringing 

to light an innumerable multitude of 

liars other wife inviftble, that we mull 

necelfarily be far their mailers in that 

knowledge. What mull: I do here ? I 

could find in my heart (and I can fee 

no reafon why I may not, except it be 

to flatter and compliment ourfelves in 

being the only people that have the ad- 

vantage of fuch excellent inventions) 

either to allow thefe planetary inhabi- 

tants fuch lharp eyes as not to need 

them, or elfe the ufe of glalfes to help 

the deficiency of their light. And yet 

I dare not, for fear people Ihould be 

fo difturbed at the ridiculous extrava- 

gancy of fuch an opinion, as to take 
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the raeafure of my other conje&ures 

by it, and hifs them all off, upon the 

account of this alone. 

Thefe fciences But fome body may per- 
not contrary to . , . . . 
nature. uaps object, and that not 

without reafon at firft light, that the 

planetarians ’tis likely are defiitute of 

all refined knowledge, jufi: as the Ame- 

ricans were before they had commerce 

with the Europeans. For if one con- 

fiders the ignorance of thofe nations, 

and of others in Alia and Africa equal- 

ly barbarous, it will appear as if the 

main defign of the Creator in placing 

men upon the earth was that they 

might live, and, in a juft fenfe of all 

the bleftings and pleafure they enjoy, 

worlhip the fountain of their happi- 

nefs; but that fome bold fellows have 

leapt over the bounds of nature, and 
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made fearches into thofe forbidden 

depths only out of an affectation of 

knowing more than they were made 

for. There does not want an anfwer 

for thefe men. For God could not but 

forefee the advances men would make, 

in their enquiring into the affairs of 

heaven: that they would difeover arts 

ufeful and advantageous to life: that 

they would crofs the feas, and dig up 

the bowels of the earth. Nothing of 

all this could happen contrary to the 

mind and knowledge of the Infinite 

Author of all things. And if he fore- 

faw thefe things would be, he fo ap- 

pointed and deftin’d them to human 

kind. And the fiudies of arts and fei- 

ences cannot be faid to be contrary to 

nature, fincein the fearch thereof they 

are employ’d: elpecially if we confi- 
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der the natural defire and love of know- 

ledge, rooted in all men. For ’tis impof- 

fible this fhould have been given them 

upon no defign or account. But they 

will urge, that if fuch a knowledge is 

natural, if we were born for it, why are 

there fo very few, efpecially in afirono- 

my, that profecute rhefe ftudies? For 

Europe is the only quarter of the earth 

in which there have been any advance- 

ments made in afironomy. And as for 

the judicial aftrology, that pretends to 

foretell what is to come, it is fuch a ri- 

diculous, and oftentimes mifchievous 

folly, that I do not think it fit to be fo 

much as named. And even in Europe, 

not one in a hundred thoufand meddles 

with thefe ftudies. Befides, its origi- 

nal and rife is fo late, that many ages 

were paft before the very firft rudiments 
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of agronomy, or geometry (which is 

necefTary to the learning of it) were 

known. For every body is acquainted 

almofl: with its firft beginnings in E- 

gypt and Greece. Add to this, that ’tis 

not yet above fourfeore years fince the 

bungling epicycles were difcarded,and 

the true and eafy plain motion of the 

planets was difcover’d. For the fatis- 

faftion of thefe fcruples, to what we 

faid before, concerning the fore-know- 

ledge of God, may be added this; that 

God never defign’d we fhould come 

into the world aftronomers or philofo- 

phers; thefe arts are not infus’d into us 

at our birth, but were order’d, in long 

trafts of time, by degrees to be the re- 

wards and refult of laborious diligence: 

cfpecially thofe fciences which are now 

in debate, are fo much the more diffi.- 
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cult and abftrufe, that their late inven* 

tion and flow progrefs are fo far from 

being a wonder, that it is rather flrange 

they were ever difeover’d at all. There 

are but few, I acknowledge one or two 

perhaps, in an age, that purfue them, 

or think them their bufinefs: but their 

number will be very confiderable if we 

take in thofe that have liv’d in all the 

ages in which aftronomy hath flou- 

riflied: and no body can deny them 

that happinefs and contentment which 

they have pretended to above all others. 

In fine, it was fufficient that fo fmall 

a number fhould make it their ftudy, fo 

that the profit and advantage of their 

inventions might but fpread itfelf over 

all the world. Since then the inha- 

bitants of this earth, let them be ne- 

ver fo few, have had parts and genius 
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fufficient for the attainment of this 

knowledge; and there is no reafon to 

think the planetarians lefs ingenious or 

happy than ourfclves ; we have gained 

our point,and tis probable that they are 

as fkilful aftronomers as we can pre- 

tend to be. So that now we may ven- 

ture to deduce fome confequences from 

fuch a fuppofition. 

We have before fhow’d the necef- 

fary dependence and connexion, not 

only of geometry and arithmetic, but 

of mechanical arts and inUruments" 

with this fcience. 1 his leads us na- 

turally to the enquiry how they can 

ufe thefe inftruments and engines for 

the obfervation of the ftars, how they 

can write down fuch their obfervations, 

and perform other things which we do 

with our hands. So that They have hands. 
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y/e mufl- nccelTarily give them hands, 

or Tome other member, as convenient 

for all thofe ufes, inftead of them. I 

know an antient philofopher laid fach 

ftrefs upon the ufe and conveniency of 

the hands, that he made no fcruple to 

affirm, they were the caufe and foun- 

dation of all our knowledge: by which, 

I fuppofe, he meant no more, than that 

without their help and affiftance men 

could never arrive to the improvement 

of their minds in natural knowledge: 

and truly not without reafon. For fup- 

pofe infteadof them they had had hoofs 

like horfes or bullocks given them,they 

might have laid indeed the model and 

defign of cities and houfes in their 

head, but they wrould never have been 

able to have built them. They would 

have had no fubjeft of difeourfe but 
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what belonged to their victuals, mar- 

riages, or felf-prefervation. They 

would have been void of all knowledge 

and memory, and indeed would have 

been but one degree diftant from brute 

beafts. What could we invent or ima- 

gine that could be fo exa&ly accommo- 

dated to all the defign’d ufes as the 

hands are? Shall we give them an ele- 

phant’s probofcis. ’Tis true, thefe 

beafts can lay hold of, or throw any 

thing, can take up even the fmalleft: 

things from the ground, and can per- 

form fuch admirable feats with it, that 

it has not very improperly been call’d 

their hand, tho’ indeed it is nothing 

but a nofe fomewThat longer than or- 

dinary. Nor do birds fhow lefs art and 

defign in the ufe of their bills in the 

picking up their meat, and the won- 

G 
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derful compofure of their nefts. But 

all this is nothing to thofe convenien- 

ces the hand is fo admirably fuited to; 

nothing to that amazing contrivance in 

its capacity of being ftretch’d, or con- 

tracted, or turned to any part as occa- 

fion fhall require. And then, to pafs 

by that nice fenfe that the ends of the 

fingers are endued with, even to the 

feeling and diftinguifhing moft forts of 

bodies in the dark, what wifdom and 

art is fhow’din the difpofition of the 

thumb and fingers, fo as to take up or 

keep fafl: hold of any thing we pleafe ? 

Either then the inhabitants that live 

there muft have hands, or fomewhate- 

qually convenient, which is no eafy mat- 

ter; or elfe we mud: fay that Nature has 

been kinder not only to us, but even to 

fquirrels and monkeys than them. 
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That they have feet fcarce And feet, 

any one can doubt, that does but con- 

flder what we faid but juft now of the 

different methods of progreffion, which 

Yis hard to imagine can be perform’d 

any other ways than what we there re- 

counted. And, of all thofe, there’s 

none can agree fo well with the ftate of 

the planetarians, as that which we here 

make ufe of. Except (what is not very 

probable, if they live in fociety, as I ftiall 

ftiow they do) they have found out the 

art of flying in fome of thofe worlds. 

The ftature and ftiape of That they are 

men here does fhow forth uPri£ht- 

the divine providence fo much in its 

being fo fitly adapted to its defign’d 

ufes, that it is not without reafon that 

all the philofophers have taken notice 

of it, nor without probability that the 

G 2 
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planetarians have their eyes and counte- 

nance upright,like us, for the more con- 

venient and eafy contemplation and ob- 

fervations of the ftars. And the wif- 

dom of the Creator is fo obfervable, fo 

praife-worthy in the pofition of the 

other members; in the convenient fitu- 

ation of the eyes, as watches in the 

higher region of the body; in the re- 

moving of the more uncomely parts 

out of fight as’twere; that we cannot 

but think he has almoft obferved the 

fame method in the bodies of thofe re- 

T c„ mote inhabitants. Nor does it 

therefore that follow from hence that they 
they have the ^ 
fame lhape mull: be of the fame fhape 

with us. For there is fuch an 

infinite pofiible variety of figures to be 

imagined, that both the oeconomy of 

their whole bodies, and every part of 
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them,may be quite diftinfl and different 

from ours. How warmly and conve- 

niently are fome creatures clothed with 

wool, and how finely are others deck’d 

and adorn’d wfith feathers ? perhaps a- 

mong the rational creatures in the pla- 

nets there may fome fuch diflinftion be 

obferv’d in their garb and covering; 

a thing in which men are apt to envy 

the happinefs of beafts, tho’ perhaps 

without reafon. For men might be 

born naked, only perhaps for the em- 

ployment and exercifmg their wits, in 

the inventing and making that attire 

that nature had made neceffary for 

them. And 'tis this neceffity that has 

been the greateft, if not the only occa- 

fion of all the trade and commerce,of all 

the mechanical inventions anddifeove- 

veries that we are mafters of. Befides, 

G 3 
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nature might have another great con- 

veniency in her eye, by bringing men 

into the world naked, namely, that 

they might accommodate themfelves to 

all places of the world, and go thicker 

or thinner cloth’d, according as the 

feafon and climate they liv’d in requi- 

red. There may ftill be a greater dif- 

ference between us and them; for there 

is a fort of animals in the world, as oyf- 

ters, lobflers, and crab-fifh, whofeflefh 

is on the infide of their bones as ’twere. 

W hat if the planetarians fhould be fuch? 

O no, fomebody will fay, it would be 

a hideous fight, fo ugly, that nature has 

not made any but her refufe and meaner 

creatures of fuch an odd compofition. 

As for that,l fhould not be at all moved 

with their ugly fhape, if it were nor, 

that hereby they would be deprived of 
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that quick eafy motion of their hands 

and fingers, which is fo ufeful and ne- 

ceffary to them. 

For ’tisa very ridiculous a rational foul 
• * 1 ^ ^1 may inhabit a- 

opimon, that the common not;er ^ 

people have got among them,,han ours- 

that it is impofTible a rational foul 

fhould dwell in any other fhape than 

ours. And yet as filly as ’tis, it has been 

the occafion of many philofophers al- 

lowing the Gods no other fhape ; nay, 

the foundation of a fe6l among the 

Chriftians, that from hence have the 

name of Anthropomorphites. This 

can proceed from nothing but the 

weaknefs, ignorance, and prejudice of 

men; as well as that too of human fi- 

gure being the handfomefi: and mod 

excellent of all others, when indeed ’tis 

nothing but a beingaccuftomed to that 

G 4 
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figure that makes us think fo, and a 

conceit that we and all ocher animals 

naturally have, that no fliape or colour 

can be fo good as our own. Yet me- 

thinks this fancy has fuch a rule upon 

my mind, that 1 cannot without hor- 

ror and impatience fuffer any other fi- 

gure for the habitation of a reafonable 

foul. For when 1 do but reprefent to 

my imagination or eyes a creature like 

a man in every thing elfe, but that has a 

neck four times as long,and great round 

fawcer eyes five or fix times as big, and 

farther diftant, I cannot look upon’t 

without the utmoll: averfion, altho’ at 

the fame time I can give no account of 

my diflike. 

The pianetati- I was talking fome^ 

than we. what above of the ftature 

of the planetary inhabitants, I hint- 
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ed that ’twas improbable they fhould 

be lefs than we are. For tis likely, that 

as our bodies are made in fuch a pro- 

portion to our earth, as to render us ca- 

pable of travelling about it, and making 

oblervations upon its bulk and figure, 

the fame order is obferv’d in the inha- 

bitants of the other planets, except here 

too our pride put in for our pre-emi- 

nence. Then feeing we have before 

allow’d them aftronomy and obferva- 

tions, we mufi: give them bodies and 

ftrength fulHcient for the ruling their 

inftruments, and the creeling their 

tubes and engines. And for this the 

larger they are the better. For if we 

fhould make them little fellows about 

the bignefs of rats or mice, they could 

neither make fuch obfervations as arere- 

quifite; nor fuch inftruments as arene- 
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ceflary tothofe obfervations. Therefore 

we muft fuppofe them larger than, or at 

leafi: equal to ourfelves, efpecially in Ju- 

piter and Saturn,which are fo vaftly big- 

ger than the planet which we inhabit. 

They live in Aftronomy, we faid be- 
fociety. fore, could never fubfift 

without the writing down the obfer- 

vations: nor could the art of writing 

(any more than the carpenters and 

founders) ever be found out except in 

a fociety of reafonable creatures, where 

the necellities of life forc’d them upon 

invention: fo that what I promis’d to 

prove follows from hence, namely, that 

the planetarians muft in this belike us, 

that they maintain a fociety and fel- 

lowfhip with, and afford mutual af- 

fiftances and helps to one another. 

Hereupon we muft: allow them a fet- 
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tied, not a wandring Scythian way of 

living, as more convenient for men in 

fuch circumftances. But what then ? 

fhall they have every thing elfe proper 

for fuch a manner of living granted 

them too? fhall they have their go- 

vernors, houfes, cities, trade, and bar- 

tering? why not? when even the bar- 

barous people of America and other 

places were at their firh difeovery found 

to have fomewhat of that nature in 

ufe among them. I won’t fay, that 

things mud: bp the fame there as they 

are here. We have many that may ve- 

ry well be fpared among rational crea- 

tures, and were defign’d only for the 

prefervation of fociety from all injury, 

and for the curbing of thofe men who 

make an ill ufe of their reafon to the 

detriment of others. Perhaps in the 
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planets they have fuch plenty and af- 

fluence of all good things, as they nei- 

ther need nor defire to fteal from one 

another; perhaps they may be fo juft 

and good as to be at perpetual peace, 

and never to lie in wait for, or take 

away the life of their neighbour: per- 

haps they may not know what anger 

or hatred is; and if fo, they muft be 

much happier than we. But ftill ’tis 

more likely they have fuch a mcdly as 

we, fuch a mixture of good with bad, 

of wifdom and folly, of war with peace, 

and want not that fchoolmiftrefs of 

arts, poverty. Becaufe from thefe 

things fome utility proceeds; and tho’ 

there did not, yet have we no reafon 

to prefer their condition to ours. 

They enjoy What I am now going 
the pleaiures of _ r r i 
fociety. to fay may leem lomewhat 
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more bold, and yet is not improbable. 

For if thefe inhabitants of the planets 

live in fociety, as I have pretty well 

fhowed they do, ’tis fomewhat more 

than probable that they enjoy not only 

the profit,but the pleafures arifing from 

fuch a fociety: fuch as the meetings and 

converfation of friends, loves, pleafant 

raillery, and public fhows. Otherwife 

we fhould make them live like fo many 

Catos, without diverfion or merriment; 

we fhould deprive them of the great 

fweetnefs of life, which it can’t well be 

without, and give ourfelves fuch an ad- 

vantage over them as reafon will by no 

means admit of. 

But to proceed to a farther enquiry 

into their bufinefs and employment, 

let’s confider what we have not already 

mention’d, wherein they may bear any 

likenefs to us. And firft we have good 
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reafonto believe they build themfelves 

houfes, becaufe we are fure they want 

not their fhowers. For in Jupiter 

have been obferv’d clouds, big no doubt 

with vapours and water, which hath 

been proved by many other arguments, 

not to be wanting in that planet. They 

have then their rain, for othenvife how 

could all the vapours drawn up by the 

heat of the fun be difpofed of? and 

their winds, for they are caufed only by 

vapours dilfolved by heat, and ’tis plain 

that they blow in Jupiter by the con- 

tinual motion and variety of the clouds 

They have about him. Fo protect them- 
houfes to fecure _ . r t r it 
them from wea Icives from theie, and that 

they may pafs their nights 

in quiet and fafety, they muft build 

themfclves tents or huts, or live in holes 

of the earth. For I dare not affront the 
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pride of men fo much as to fay, they arc 

as good archite&s, have as noble houfes, 

and as ftately palaces as ourfelves. And 

good now who are we? Why a com- 

pany of mean fellows living in a little 

corner of the world, upon a ball ten 

thoufand times lefs than Jupiter or 

Saturn. And yet we forfooth muft be 

the only fkilful people in building: and 

all others muft be our inferiours in the 

knowledge of uniform fymmetry; and 

not be able to raife towers and pyramids 

as high, magnificent, and beautiful, as 

ourfelves. For my part, I fee no reafon 

why they may not be as great mafters 

of it as we are, and have the ufe of all 

thofe arts fubfervient to it, as ftone-cut- 

ting and brick-making, and whatfoever 

elfe is neceflary for it, as iron, lead and 

glafs; or ornamental to it,as gilding and 



I 12 CONCERNING THE R I* 

painting. If their globe is divided like 

ours, between fea and land, as ’tis evi- 

dent it is (elfe whence could all thofe va- 

pours in Jupiter proceedi’jwe have great 

reafon to allow them the art of navigati- 

on, and not proudly ingrofs fo great, fo 

ufeful a thing to our felves. Efpecially 

confideringthe great advantages Jupi- 

ter and Saturn have for failing,in having 

fo many moons to direct their courfe, 

by whofe guidance they may attain 

eafily to the knowledge that we are not 

mailers of, of the longitude of places. 

And how many other things follow 

from this allowance? If they have 

fhips, they mult have fails and anchors, 

ropes, pullies, and rudders, which are 

of particular ufe in directing a fhip’s 

courfe againlt the wind, and in failing 

different ways with the fame gale. And 
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perhaps they may not be without the 

ufe of the compafs too, for the magne- 

tical matter, which continually palles 

through the pores of our earth, is of 

fuch a nature, that ’tis very probable 

the planets have fomething like it. But 

there’s no doubt but that , They have na- 
they muft have the media- v,‘Sation» and 

J all arts fubfer- 
nical arts and aftronomy, vient. 

without which navigation can no more 

fubfiflr, than they can without geome- 

try. 

But geometry ftands in no need of 

being proved after this manner. Nor 

doth it want affiftance from other arts 

which depend upon it, but we may have 

a nearer and (horter affurance of their 

not being without it in thofe earths. 

For that fcience is of fuch fingular 

worth and dignity, fo peculiarly im- 

H 
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ploys the underftanding, and gives it 

As geometry. fuch a full comprehenfion 

and infallible certainty of truth, as no 

other knowledge can pretend to: it is 

moreover of fuch a nature, that its 

principles and foundations mufl: be fo 

immutably the fame in all times and 

places, that we cannot withoutinjuftice 

pretend to monopolize it, and rob the 

reft of the univerfe of fuch an incom- 

parable ftudy. Nay nature it felf in- 

vites us to be geometricians: it prefents 

us with geometrical figures, with circles 

and fquares, with triangles, polygenes, 

and fpheres, and propofes them as it 

were to our confideration and ftudy, 

which abftrafting from its ufefulnefs, 

is moft delightful and ravifhing. Who 

can read Euclid, or Apollonius, a- 

bout the circle, without admiration? 
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or Archimedes of the furface of the 

fphere, and quadrature of the parabo- 

la without amazement? or confider 

the late ingenious difcoveries of the 

moderns with unconcernednefs? and 

all thefe truths are as naked and o- 

pen, and depend upon the fame plain 

principles and axioms in Jupiter and 

Saturn as here, which makes it not im- 

probable that there are in the planets 

fome who partake with us in thefe de- 

lightful and pleafant ftudies. But 

what’s the greateft argument with me, 

that there are fuch, is their ufe I had 

almoft faid necelfity, in moft affairs of 

human life. Now we are got thus 

far, what if we fhould venture fome- 

what farther, and tell you, that they 

have our inventions of the tables of 

fines, of logarithms, and algebra: I 

H 2 
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know I fliould be laugh’d at for an idle 

difcoverer of nothing but ridiculous 

whimfies,and yet there’s no reafon but 

the old one, of our being better than 

all the world, to hinder them from be- 

ing as happy in their difcoveries, and as 

ingenious in their inventions as we 

ourfelves are. 

They have It is the fame with mufic 

as with geometry, ’tis every 

where immutably the fame, and al- 

ways will be fo. For all harmony con- 

fifts in concord, and concord is all the 

world over fix’d according 'G the fame 

invariable meafure and proportion. So 

that in all nations the difference and dif- 

tance of notes is the fame,whether they 

be in a continued gradual progreflion, 

or the voice makes fkips over one to 

the next. Nay very credible authors 
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report, that there’s a fort of bird in 

America, that can plainly fing in order 

fix mufical notes: whence it follows 

that the laws of mufick are unchange- 

ably fix'd by nature, and therefore the 

fame reafon holds valid for their mufic, 

as we e’en now propofed for their geo- 

metry. For why, fuppofing other na- 

tions and creatures, endued with reafon 

and fenfe as well as we, fhould not they 

reap the pleafures arifing from thefe 

fenfes as well as we too? 1 don’t know 

what effect this argument, from the im- 

mutable nature of thefe arts, may have 

upon the minds of others; I think it 

no inconfiderable or contemptible one, 

but of as great ftrength as that which 

I made ufe of above to prove that the 

planetarians had the fenfe of feeing. 

But if they take delight in harmony, 

H3 
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Jtis twenty to one but that they have in- 

vented mufical inftruments. For, if 

nothing elfe, they could fcarce help 

lighting upon fome or other by chance; 

the found of a tight firing, the noife 

of the winds, or the whiftling of reeds, 

might have given them the hint. From 

thefe fmall beginnings they perhaps, 

as well as we, have advanced by degrees 

to the ufe of the lute, harp, flute, and 

many firing’d inftruments. But altho’ 

the tones are certain and determinate, 

yet we find among different nations a 

quite different manner and rule for fing- 

ing; as formerly among the Dorians, 

Phrygians, and Lydians, and in our 

time among the French, Italians, and 

Perfians. In like manner it may fo 

happen, that the mufick of the inhabi- 

tants of the planets may widely differ 
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from all thefe, and yet be very good. 

But why we fhould look upon their 

mufick to be worfe than ours, there’s 

no reafon can be given; neither can we 

well prefume that they want the ufeof 

half-notes and quarter-notes, feeing 

the invention of half-notes is fo obvi- 

ous, and the ufe of them fo agreeable 

to nature. Nay, to go a ftep farther, 

what if they fhould excel us in the 

theory and praftick part of mufick, and 

out-do us in conforts of vocal and in- 

ftrumental mufick, fo artificially com- 

pos’d, that they (hew their {kill by the 

mixtures of difcords and concords? and 

of this lafl fort ’tis very likely the yth 

and 3d are in ufe with them. 

This is a very bold alfertion, but it 

may be true for ought we know, and 

the inhabitants of the planets may pof- 

H 4 
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fibly have a greater infight into the 

theory of mufick than has yet been dif- 

cover’d amongft us. For if you afk any 

of our muficians, why two or more 

perfect fifths cannot be us’d regular- 

ly in compofition; fome fay ’tis to a- 

void that excefiive fv/eetnefs which 

arifes from the repetition of this plea- 

fing chord: others fay, this muft be 

avoided for the fake of that variety of 

chords that are requifite to make a good 

compofition; and thefe reafons are 

brought by Cartes and others. But 

an inhabitant of Jupiter or Venus will 

perhaps give you a better rcafon for 

this, viz. becaufe when you pafs from 

one perfect fifth to another, there is 

fuch a change made as immediately al- 

ters your key, you are got into a new 

key before the ear is prepared for it, 



B. I. PLANETARY WORLDS. 121 

and the more perfect chords you ufe 

of the fame kind in confecution, by fo 

much the more you offend the ear by 

fhefe abrupt changes. 

Again, one of thefe inhabitants will 

tell you how it comes about, that in a 

fong of one or more parts, the key can- 

not be kept fo well in the fame agree- 

able tenor, unlefs the intermediate clo- 

fes and intervals be fo temper’d, as to 

vary from their ufual proportions, and 

thereby to bear a little this way or that, 

in order to regulate the fcale. And 

why this temperature is bed: in the fyf- 

tem of the firings, when out of the 

fifth the fourth part of a comma is 

ufually cut off; this fame thing I have 

formerly fhew’d at large. 

But for the regulating the tone of 

the voice (as I before hinted) that may 
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admit of a more eafy proof, and we 

fhall give you an effay of it, being un- 

willing ftill to put you off with my own 

whims: I fay therefore, ifanyperfons 

ftrike thofe founds which the mufici- 

ans diftinguilh by thefe letters, C, F, 

D, G, C, by thefe agreeable intervals, 

altogether perfect, interchangeable, a- 

fcending and defcending with the voice: 

now this latter found C will be one 

comma, or very fmall portion lower 

than the firft founding of C. Becaufe 

of thefe perfett intervals, which are as 

4 to 3, 5 to 6, 4 to 3, 2 to 3, an ac- 

count is made in fuch a proportion, as 

160 to 162, that is as 80 to 81, which 

is what they call a comma. So that if 

the fame found fliouid be repeated nine 

times, the voice would fall near the 

matter a greater tone, whofe proporti- 
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on is as 8 to g. But this the fenfe of 

the ears by no means endures, but re- 

members the firft tone, and returns to 

it again. Therefore we are compell’d 

to ufe an occult temperament, and to 

fing thefe imperfeft intervals, from do- 

ing which lefs offence arifes. And for 

the moft part, all flnging wants this 

temperament, as may be colle&ed by 

the aforefaid computations. And thefe 

things we have offer’d to thofe that 

have fome knowledge in geometry. 

We have fpoke of thefe arts and 

inventions, which it is very probable 

the inhabitants of the planets partake 

of in common with us, befides which 

it feems requifite to take in many other 

things that ferve either for the ufe or 

pleafure of their lives. But what thefe 

things are we fhall the better account 
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for, by laying before us many of thofe 

things which are found amongft us. I 

have before mention’d the variety of 

animals and vegetables, which very 

much differ from each other, among 

which there are fome that differ but 

little; and I have faid, that there are no 

lefs differences in the'fe things in the 

planetary worlds. 

I fhall now take a fhort vievvof the 

benefits we receive both from thofe 

herbs and animals, and fee whether we 

may not with very good reafon con- 

clude that the planetarians reap as great 

and as many from thofe that their coun- 

tries afford them. 

And here it may be worth our while 

to take a review of the variety and 

multitude of our riches. F or trees and 

herbs do not only ferve us for food, 



B. I. PLANETARY WORLDS. I2J 

they in their delicious fruits, thefe in 

their feeds, leaves and roots; but herbs 

moreover furnifh us with phyfick, and 

trees with timber for our houfes and 

fhips. Flax, by the means of thofe two 

ufeful arts of fpinning and weaving, af- 

fords u s clothing. Of hemp or mat weed 

we twift ourfelves thread and fmall 

ropes, the former of which we employ 

in fails and nets, the latter in making 

larger ropes for mails and anchors. 

With thefweetfmellsand beauteous co- 

lours of flowers wefeaft our fenfes: and 

even thofe of them that of- The advanu- 

fend our noftrils, or are mif- SJVerls 

chievous to our bodies, are and animals- 

feldom without excellent ufes: or were 

made perhaps by nature as a foil to fet 

off, and make us the more value the good 

by comparing them with thefe. What 
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vaft advantages and profit do we reap 

from the animals? The fheepgive us 

clothing, and the cows afford us milk: 

and both of them their flefli for our 

fuftenance. Alfes, camels, and horfe's 

do, what, if we wanted them, we mu ft 

do ourfelves, carry our burdens; and 

the laft of them we make ufe of, ei- 

ther themfelves to carry us, or in our 

coaches to draw us; in which we have 

fo excellent, fo ufeful an invention of 

wheels, that I can’t let the planets en- 

joy fociety and all its confequences, 

and be without them. Whether they 

are Pythagoreans there, or feed upon 

flefh as we do, I dare not affirm any 

thing. Tho’ it feems to be allow’d men 

to feed upon whatfoever may afford 

them nourifhment, either on land, or 

in water, upon herbs, and fruits, milk, 
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eggs, hony, fifh, and no lefs upon the 

flefh of many birds and beafts. A 

ftrange thing! that a rational creature 

{hould live upon the ruin and deftruc- 

tion of fuch a number of other his fel- 

low-creatures! and yet not at all unna- 

tural fliould it feem, fince not only he, 

but even lions, wolves, and other rave- 

nous beafts, prey upon flocks of other 

harmlefs things, and make mere fodder 

of them; as eagles do of pigeons and 

hares; and large fifh of the helplefs 

little ones. We have different forts of 

dogs for hunting, and what our own 

legs cannot, that their nofe and legs can 

help us to. But the ufe and profit of 

herbs and animals are not the only 

things they are good for, but they raife 

our delight and admiration when we 

confider their various forms and na- 
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tures,and enquire into all their different 

ways of generation: things fo infinitely 

multifarious, and fo delightfully amaz- 

ing, that the books of natural philofo- 

phers are defervedly filled with their en- 

comiums. For even in the very infers, 

who can but admire the fix-cornered 

cells of the bees, or the artificial web of 

a fpider, or the fine bag of a filk-worm, 

which laft affords us, with the help of 

incredible induflxy, even fhip-loads of 

foft delicate clothing. This is a fhort 

fummary of thofe many profitable ad- 

vantages the animal and herbal world 

ferve us with. 

But this is not all. The bowels 

of the earth too mufl: contribute to 

man’s happinefs. For what art and 

cunning does he employ in finding, 

in digging, in trying metals, and in 
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in melting, refining, and tempering 

them? what {kill and nicety in beating, 

drawing or diffolving gold, And from me_ 

fo as with inconfiderable tals- 

charges to make every thing he plea- 

fes put on that noble lufixe? of how 

many and admirable ufes is iron? and 

how ignorant in all mechanical know- 

ledge were thofe nations that were not 

acquainted with it, fo as to be fain to 

ufe no arms but bows, clubs, and fpears, 

made of wood. Poor weapons! there’s 

one thing indeed we have, which ’tis a 

queftion whether it has done more harm 

or good, and that’s a devilifh powder 

made of nitre and brimftone. At firfl: 

indeed it feem’d as if we had got a more 

fecure defence than former ages againft 

all affaults, and could eafily guard our 

towns,by the wonderful tlrength of that 

I 



130 CONCERNING THE B. I. 

invention, againH- all hoftile invafions: 

but now we find it has rather encou- 

raged them, and at the fame time been 

no finall occafion of the decay of va- 

lour, by rendering it and ftrength al- 

mofi: ufelefs in war. Had the Grecian 

general who faid, valour was ruin’d 

only when flings and rams firft came 

into ufe, liv’d in our days, he might 

well have complain’d; efpecially of 

bombs, againft which neither art nor 

nature is of fufficient proof: but which 

be it never fo ftrong, lays every thing, 

cattles and towers, even with the 

ground. If for nothing elfe, yet upon 

this one account, I think we had bet- 

ter have been without the difcovery. 

Yet, when we were talking of our dif- 

coveries, It was not to be pafs’d over, 

for the planets too may have their mif- 
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chievous as well as ufeful inventions. 

We are happier in the ufes for 

which the air and water ferve us, 

both of which help us in our navigation; 

and furnifli us with a ftrength fufficient, 

without any labour of our own, to turn 

round our mills and engines; things 

which are of ufe to us in fo many diffe- 

rent imployments. For with them we 

grind our corn, and fqueeze out our oil; 

with them we cut wood,and mill cloth, 

and with them we beat our ftufF for 

paper. An incomparable invention! 

where mean ufelefs fcraps of linen 

are made to produce fine white fheets. 

To thefe we may add the late difcovery 

of printing, which not only preferves 

from death arts and knowledge, but 

makes them much eafier to be attained 

than before. Nor muft we forget the 

I 2 
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arts of engraving and painting, which 

from mean beginnings have improv’d 

to that excellence, that nothing that 

ever fprung from the wit of man can 

claim preeminence to them. Nor is the 

way of melting and blowing glaffes,and 

of polifhing and fpreading quick-filver 

over mirrors, unworthy of being men- 

tion’d, nor above all the admirable ufes 

that glafles have been put to in natural 

knowledge, fince the invention of the 

telefcope and microfcope. And no lefs 

nice and fine is the art of making clocks, 

fome of which are fo fmall as to be no 

weight to the bearer; and others fo 

exaft as to meafure out the time in as 

fmall portions as any one can defire: the 

improvement of both which the world 

owes to my f inventions. 

t The suthor invented the pendulum for elocks, 
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I might add much here 
r 1 1 IT • n From the dif- 

or the late diicovenes, moit covenes of our 

of them of this age, which *ge‘ 

have been made in all forts of natural 

knowledge as well as in geometry and 

aftronomy, as of the weight and fpring 

of the air, of the chymical experiments 

that have brought to light a way of 

making liquors that fhall fhine in the 

dark,and with gentle moving {hall burn 

of themfelves. I could tell you of the 

circulation of the blood thro’ the veins 

and arteries, which was underftood in- 

deed before; but now, by the help of the 

microfcope, has an ocular demonftrati- 

on in the tails of fome fifhes: of thegene- 

ration of animals, which now is found 

to be perform’d no otherwife than by 

the feed of one of the fame kind ; and 

that in the feed of the male are difeo- 
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ver’d, by the help of glafles, millions of 

fprightly little animals, which 'tis pro- 

bable are the very off-fpring of the ani- 

mals themfelves: a wonderful thing, 

and never before now known! 

The planets ThuS haVe 1 heaP’d t0ge- 
have thQ’nDt aj] t}iefe late difeove- 
thefc fame, yet 
as ufefui inven- rics of our earth: and now, 

tho’ perhaps fome of them 

may be common to the planetarians 

with us, yet that they fhould have all 

of them is not credible. But then they 

havefomewhat to make up that defeft, 

others as good and as ufefui, and as 

wonderful, that we want. We have al- 

low’d that they may have rational crea- 

tures among them, and geometricians, 

and muficians: we have prov’d that 

they live in focieties, have hands and 

feet, are guarded with houfes and walls: 
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yet if a man was but carried thither by 

fbme powerful genius, fome Pegafus, I 

don’t doubt ’twould be a very pretty 

fight, pretty beyond all imagination, 

to fee the odd ways, and the unufual 

manner of their fetting about any thing, 

and their ftrange methods of living. 

But fince there’s no hopes of a Mercury 

to carry us fuch a journey, we fhall e’en 

be contented with what’s in our power: 

we fliall fuppofe ourfelves there, and 

enquire as far as we can into the aftro- 

nomy of each planet, and fee in what 

manner the heavens prefent themfelves 

to their inhabitants. We Jfhall make 

fome obfervations of the eminence of 

each of them, in refpeft of their mag- 

nitude, and number of moons they 

have to wait on them; and fliall pro- 

pofe a new method of coming to fome 

14 
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knowledge ofthe Incredible diftance of 

the fix’d liars. But firfl after this long 

trouble we will give our reader awhile 

to breath. 

BOOK II. 

, Was a pretty many years ago 

dL that I chanc’d to light upon 

Athanafius Kircher’s book, call’d, the 

Ecftatick Journey, which treats of the 

nature of the ftars,and of all things that 

are to be found in the planets: I won- 

der’d to fee nothing there of what I had 

often thought not improbable, but 

quite other things, nothing but a com- 

pany of idle unrcafonable fluff: which 

I was the more confirm’d in, when, 

after the writing of the former part, I 

ran over the book again. And me- 
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thoughts mine were very notable 

weighty matters if but compar’d with 

Kircher’s. That other people may be 

fatisfied in this, and fee how vainly 

thofe, who call: off the only foundations 

ofprobability in fuch matters, which we 

have all the way made ufe of, pretend 

to philofophize in this cafe, I don’t care 

if I bellow fome few reflexions upon 

that book. 

That ingenious man fup- 
r !• Tir * J L Kircher’s jout- poling nimielr carried by ney in ectiacy 

r 11 1 1 n examin’d. lome angel through the valt 

fpaces of heaven, and round the ffars, 

tells us, he faw a great many things, 

fome of which he had outof the books 

of aftronomers, the reft are the produX 

of his own fancy and thoughts. But, 

before he enters upon his journey, he 

lays down thefetwo things as certain j 
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that no motion muft: be allowed the 

earth, and that God has made nothing 

in the planets, no not To much as herbs, 

which has either life or fenfe in it. 

Leaving then the fyftem of Coperni- 

cus, he chufes Tycho for his guide. 

But when he fuppofes all the fix’d ftars 

to be funs, and round each of them 

places their planets, here (againfl: his 

will I fuppofe) he has unawares made 

an infinite number of Copernican 

lyflems. All which, befides their own 

motion, he abfurdly makes to be car- 

ried, with a monftrous fwiftnefs, in 

twenty-four hours, round the earth. 

When moft of thefe worlds are out of 

the reach of any man’s fight,as he owns 

they are, I cannot think for what he 

makes fo many funs to fliine upon de- 

folate lands (like our earth in every 
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thing, he fays, only that they have nei- 

ther plants nor animals) where there’s 

no one to whom they fhould give light. 

And from hence he ftill falls into more 

and more abfurdities. And becaufe he 

could find no other life of the planets, 

even in our fyftem, he is forc’d to beg 

help of the afirologers; and would have 

all thofe vaft bodies made upon no other 

account than to preferve and rule the 

inferior world by, and govern the mind 

of man by their various and regular 

influences. Accordingly, to gratify a- 

ftrology, he fays that Venus was the 

prettieftpleafant place, every thing fine 

and handfome, its light gentle, its wa- 

ters fweet and purling, and it felf befet 

all about with fhining cryftals. In Ju- 

piter he found wholfome and fweet 

galeSjdelicate waters, and a land ftiining 
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like filver. For from thefe two planets 

forfooth, men have all that is happy 

and healthful poured down upon them; 

and all that renders them handfome and 

lovely, wife and grave, is owing to their 

influences. Mercury had I don’t know 

what ye call't, airinefs and brilknefs a- 

bout him; whence men derive, when 

they arefirft born, all their wit and cun- 

ning. Mars was nothing but devililh, 

infernal, ftinking, black flames and 

fmoke: and Saturn was all melancholy, 

dreadful, nafty, and dark: for thefe are 

the planets (I don’t know why, but all 

your fortune-tellers hate them) that 

bring all the plagues and mifchiefs that 

we feel upon us, and would exercife 

their fpite flill more, except they were 

fometimes mitigated and correfted by 

the benign and kind influences of 
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the other planets. All this fine fluff 

his genius teaches him. Which he 

makes give a ferious anfwer to this idle 

queflion, whether a Jew or Heathen 

could be duly and rightly baptiz’d in 

the waters of Venus? Of him too he 

learn s that the heaven of the fix’d flars is 

nofolid fluff, but a thin fluid, wherein 

an innumerable company of flars and 

funs lie floating here and there, not 

chain’d down to any place, (thus far he 

is in the right) and making in the fpace 

of a day that prodigious tour round the 

earth. He forgets here, if there were 

fuch a motion, with what an incredible 

fwiftnefs they would fly out from their 

centers. But I fuppofe the intelligen- 

ces that he has plac’d in them will take 

care of that, thofe angels that prefide 

ever, and regulate their motions. And 
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in that he follows a company of dolors 

that harbour’d that idle fancy of Arif- 

totieupon no account or confideration. 

But Copernicus has fet them all at li- 

berty, only by bringing in the motion 

of the earth: which, if upon no other 

account, every one that is not blind pur- 

pofely muft own to be necelfary upon 

this. I dare fay Kircher, if he had dar’d 

freely to fpeak his mind, could have af- 

forded us other guefs things than thefe. 

But when he could not have that liber- 

ty, I think he might as well have let 

the whole matter alone. But enough, 

let’s have done with this famous author: 

and now that we have ventured to place 

fpeflators in the planets, let’s take a 

journey to each of them, and fee what 

their years, days, and aftronomy are. 

To begin wdth the innermoft and 
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neareft the fun: we know Tbe fy«eni of 
. . the planets in 

that Mercury is three times Mercury, 

nearer that vaft body of light than we 

are. Whence it follows that they fee him 

three times bigger, and feel him nine 

times hotter than we do. Such a degree 

of heat would be intolerable to us, and 

fet afire all our dry’d herbs, our hay and 

ftraw that we ufe. And yet I warrant 

the animals there, are made of fuch a 

temper, as to be but moderately warm, 

and the plants fuch as to be able to en- 

dure the heat. The inhabitants of Mer- 

cury, ’tis likely, have the fame opinion 

of us that we have of Saturn, that we 

muft be intolerably cold, and have little 

or no light, we are fo far from the fun. 

There’s reafon to doubt, whether the 

Mercurians,tho’ they live fo much near- 

er the fun, the fountain of life and vi- 
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gour,are much more airy and ingenious 

than we. For if we may guefs at them 

by what we fee here, we fhall not be ob- 

liged to grant it to the inhabitants of A- 

frica and Brafil, that have got for their 

ftiare the hotted: places in the earth, be- 

ing neither fo wife nor fo induftrious 

as thofe that belong to colder and more 

temperate climates; they have fcarce 

any arts or knowledge among them, 

and thofe of them that live upon the 

very fliore, underhand little or no na- 

vigation. Nor can I be willing to make 

all that vaft number that muft inhabit 

thofe two large planets, Jupiter and 

Saturn,and have fuch noble attendance, 

mere dull blockheads, or without as 

much wit as ourfelves, tho’ they are 

fo far more diftant from the fun. 

The aftronomy of the Mercurians, and 



B. 2. PLANETARY WORLDS. 145 

the appearance of the planets to them, 

oppofite at certain times to the fun, 

may be eafily conceived by thefcheme 

of the Copernican fyftem in the for- 

mer part. At the times of thefe oppo- 

fitions Venus and the earth muft needs 

appear very bright and large to them. 

For if Venus Ihines fo glorioufly to us 

when (he is new and horned, (he mud 

neceflarily in oppofition to the (bn, 

when (he is full, be at lead: fix or feven 

times larger, and a great deal nearer to 

the inhabitants of Mercury, and af- 

ford them light fo ftrong and bright, 

that they have no reafon to complain 

of their want of a moon. What the 

length of their days are, or whether 

they have different feafons in the year, 

is not yet difeover’d, becaufe we have 

not yet been able to obferve whether 

K 
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his axis have any inclination to his or- 

bit, or what time he fpends in his diur- 

nal revolution upon himfelf. And yet 

feeing Mars, the earth, Jupiter and Sa- 

turn, have certainly fuch fucceflions, 

there’s no reafon to doubt but that he 

has his days and nights as well as they. 

But his year is fcarce the fourth part 

fo long as ours. 

In Venus. The inhabitants of Venus 

have much the fame face of things as 

thofe in Mercury, only they never fee 

him in oppofition to the fun, which is 

occafioned by his never removing above 

38 degrees,or thereabouts,from it. The 

fun appears to them by half larger in 

his diameter, and above twice in his cir- 

cumference, than to us: and byconfe- 

quence affords them but twice as much 

light and heat, fo that they are nearer 
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our temperature than Mercury. Their 

year is compleated in feven and a half 

of our months. In the night our earth, 

when Vis on the other fide of the fun 

from Venus, mud needs feem much 

larger and lighter to Venus than fhe 

doth ever to us; and then they may 

eafily fee, if they have not very v/eak 

eyes, our conftant attendant the moon. 

I have often wonder’d that when I 

have view’d Venus at her neared to 

the earth, when die refembledan half- 

moon, jud beginning to have fomc- 

thinglike horns, through a telefcope 

of 45 or 60 foot long, fhe always ap- 

peared to me all over equally lucid, that 

I can’t fay I obferv’d fo much as one 

fpot in her, tho’ in Jupiter and Mars, 

which feem much lefs to us, they arc 

very plainly perceived. For if Venus 

K 2 
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had any fuch thing as fea and land, the 

former mufl: neceflarily fhow much 

more obfcure than the other, as any 

one may fatisfy himfelf, that from a 

very high mountain will but look down 

upon our earth. I thought that per^ 

haps the too brilk light of Venus might 

be the occafion of this equal appea- 

rance ; but when I ufed an eye-glafs that 

was fmok’d for the purpofe, it was hill 

the fame thing. What then, mull: Ve- 

nus have no fea, or do the waters there 

reflect the light more than ours do, or 

their land lefs ? or rather (which is moft 

probable in my opinion) is not all that 

light we fee reflected from an atmof- 

phere furrounding Venus, which being 

thicker and more folid than that in Mars 

or Jupiter, hinders our feeing any thing 

of the globe itfelf, and is at the fame 
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time capable of fending back the rays 

that it receives from the fun? for ’tis cer- 

tain that if we look’d on the earth from 

the outfide of the atmofphere, we 

fhould not perceive fuch a difference as 

we do from a mountain; but by rea- 

fon of the interpofed atmofphere, we 

fhould obferve very little difpariry be- 

tween fea and land. ’Tis the fame thing 

that hinders us from feeing the fpots 

in the moon as plain in the day as in 

the night, becaufe the vapours that 

furround the earth being then enligh- 

tened by the rays of the fun, are an 

impediment to our profpeft. 

But Mars, as l faid before, tn ^rs. 

has fome parts of him darker than o- 

thers. By the conftant returns of 

which his nights and days have been 

found to be of about the fame length 

K3 
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with ours. But the inhabitants have no 

perceivable difference between fummer 

and winter, the axis of that planet ha- 

ving very little or no inclination to his 

orbit, as has been difcover’d by the mo- 

tion of his fpots. Our earth mtift ap- 

pear to them aimed as Venus doth to 

us, and by the help of a telefcope 

will be found to have its wane,increafe, 

and full, like the moon: and never to 

remove from the fun above 48 degrees, 

in whofe disk they fee it, as well as 

Mercury and Venus, fometimes pafs. 

They as feldom fee Venus as we do Mer- 

cury. I am apt to believe, that the land 

in Mars is of a blacker hue than that of 

Jupiter or the moon, which is the rea- 

fon of his appearing of a copper colour 

and his reflecting a weaker light than is 

proportionable to his diflance from the 
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fun. His body, as I obferved before, 

tho’ farther from the fun, is lefs than 

Venus. Nor has he any moon to wait 

upon him, and in that, as well as Mer- 

cury and Venus, he muft acknowlege 

himfelf our inferior. His light and heat 

is twice, and fometimes three times lefs 

than ours, to which I fuppofe the confti- 

tution of his inhabitants is anfwcrable. 

If our earth can claim Jupiter and sa- 
, turn the moft 

pre-eminence of the fore- eminent of the 

mentioned planets, for hav- for bignefs and 

ing a moon to attend upon attendants- 

it, (for its magnitude can make but a 

fmall difference) how much fuperior 

muft Jupiter and Saturn be to all four 

of them, earth and all? For whether 

we confider their bulk, in which they 

far exceed all the others, or the num- 

ber of moons that wait upon them, ’tis 

K4 
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very probable that they are the chief,the 

primary planets in our fyftem, in com- 

parifon with which the other four are 

nothing, and fcarce worth mentioning. 

For the eafier conception of their vafl: 

difparity, I have thought fit to add a 

fcheme of our earth, with the path of 

the moon about it, and the globe of the 

moon itfelf; and the fyftems of Jupiter 

and Saturn, where I have drawn every 

Fig 3. thing as near the true proportion 

as poflible. Jupiter you fee has his four, 

and Saturn his five moons about him, 

all plac’d in their orbits. The Jovial 

we owe to Galilaeo, ’tis well known: 

and any one may imagine he was in no 

fmall rapture at the difeovery. The 

outermoft but one, and brighteft of Sa- 

turn’s, it chanc’d to be my lot, with a 

telefcope not above 12 foot long, to 
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have the fii ft fight of in the year 1655. 

1 he reft we may thank the inchiftri- 

ous Caffini for, who ufed the glaffes 

of Jof. Campanus’s work, firft of 36, 

and afterwards of as many above too 

foot long. He has often, and particu- 

larly in the year 1672, fiiow’d me the 

third and fifth. The firft and fecond 

he gave me notice of by letters in the 

year 1684. but they are fcarce ever to 

be feen, and I can’t pofitivcly fay I had 

ever thathappinefs: but am as fatisfied 

that they are there, as if I had; notin 

the leaft fufpe&ing the credit of that 

worthy man. Nay, I am afraid there 

are one or two more ftill behind, and 

not without reafon. For between the 

fourth and fifth there’s a diftance not at 

all proportionable to that between all 

the others: here for ought I know may 
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lurk a fixth attendant; or perhaps 

there may be another without the fifth 

that may yet have efcaped us: for we 

can never fee the fifth but in that part 

of his orbit, which is towards the weft: 

for which we ftiall give you a very good 

reafon. 

PerhapswThen Saturn comes into the 

northern figns, and is at a good height 

from the horizon (for at the writing of 

this he is at hisloweft)you may happen 

to make fome new difcoveries, good 

brother, if ye would but make ufe of 

your two telefcopes of 170 and 210 

foot long; the longeft, and the beft I 

believe now in the world. For tho’ we 

have not yet had an opportunity of ob- 

ferving the heavens with them (as well 

by reafon of their unwieldinefs, as for 

the interruption of our ftudies by your 
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abfence) yet I amfatisfiedoftheirgood- 

n cfs by our trial of them one night, in 

reading a letter atavaft diftance by the 

help of a light. I cannot but think of 

thofe times with pleafure, and of our 

diverting labour in polifhing and pre- 

paring fuch glalfes, in inventing new 

methods and engines, and always pufh- 

ing forward to ftill greater and greater 

things. But to return to thofe dia- 

grams. 

1 have there made the The proportion 

diameter of Jupiter about tcr of Jnpitcr> 

two third parts of our dif- 

tance from the moon: for to the orbit of 
r T . . the moon round 

the diameter or Jupiter is the earth, 

above twenty times bigger than that 

of the earth: which the diftance of the 

moon contains about thirty times. 

The orbit of the outermoft of Jupiter’s 
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fatellites is to that of the moon round 

theearth, as 8 and i-halfisto 1. And 

each of thefe moons, by the Hiadow 

they make upon Jupiter, cannot be lefs 

The periods than our earth. Their pe- 
of Jupiter’s ..it 
moous. nods, that i may not omit 

them, are, according to Caffini’s ac- 

count, thefe. That of the inmoft is 

one day, 18 hours, 28 minutes, and 

36 feconds. The fecond fpends 3 days, 

13 hours, 13 min. 52 fee. in going 

round him. The third 7 days, 3 hours, 

59 min. 40 fee. The fourth 16 days, 

18 hours, 5 min. 6 fee. The diftance 

of the innermoft from the center of 

Jupiter is 2 £ of his diameters. That 

of the fecond is four and a half: of 

the third 7 and one fixth part: of the 

fourth 12 and two thirds, of the fame 

diameters. The innermoft of Saturn's 
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fatellites moves round him in And Saturn’s. 

I day, 21 hours, 18 min. 31 fee. The 

fecond in 2 days, 17 hours, 41 min. 27 

fee. The third in 4 days 13 hours, 47 

min. 16 fee. The fourth in 15 days, 

22 hours, 41 min. n fee. The fifth 

in 79 days, 7 hours, 53 min. 57 fee. 

Their difiances from the centre of 

Saturn are, that of the firftalmoftone, 

that is 39 fortieth parts of the diameter 

of his ring; that of the fecond one and 

a quarter of thofe diameters ; of the 

third one and three quarters of them; 

of the fourth four, or according to my 

calculation, but three and a half; of 

the fifth 12, which were found with 

vaft pains and labour. 

Now can any one look upon, and 

compare thefc fyftems together, with- 

out being amazed at the vaft magnitude 
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and noble attendance of thefe two pla- 

nets, in refpefl of this little pitiful 

earth of ours? Or can they force them- 

felves to think, that the wife Creator 

has difpofed of all his animals and plants 

here, has furnifh’d and adorn’d this 

fpot only, and has left all thofe worlds 

bare and dehitute of inhabitants, who 

might adore and worfliip him; or that 

all thofe prodigious bodies were made 

only to twinkle to, and be ftudied by 

fome few perhaps of us poor mortals? 

. I do not doubt but there This proporti- 
on tme accord- will be fome who will think 
ing to all mo- 
dern obrervati- we romance very much a- 

bout the magnitude of thcle 

planets. For will you pretend to make 

them who are taken up in admiring the 

largenefs of this globe, its multitude 

of nations, cities, and empires; can 
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you pretend, I fay, to make them ever 

believe that there are places in compa- 

rifon of which the earth is as inconfi- 

derable as my figure would make it? 

No, they know better things they’ll 

cry. But they may vouchfafe to be in- 

form’d, that thefe proportions are thofe 

which the beft aftronomers of this age 

have agreed upon. For if the earth be 

diftant from the fun ten or eleven thou- 

fand of its own diameters, according 

to the accounts of Monfieur Caffini in 

France, and Mr. Flamfted in England, 

wherein they made ufe of very exaft 

obfervations of the parallaxes of Mars; 

or if, according to a very probable con- 

jecture of mine, it be diftant twelve 

thoufand, then the magnitudes of the 

other orbs will very near anfwer the 

proportions here fettled. 
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The apparent Blit tO return tO JupitCF. ' 
The fun aPPears “ them 5 

ter, and a way |;}Illes lefs j-q us ancJ 
of finding wnat 
light they there confequently they have but 

the hve and twentieth part 

of the light and heat that we receive 

from it. But that light is not fo weak 

as we imagine, as is plain by the bright- 

nefs of that planet in the night; and 

that w'hen the fun is fo far eclips’d to us, 

as that the 25th part of his disk be not 

free from the fhadow, he is not fenfi- 

bly darken'd. But if you have a mind 

exactly to know the quantity of light 

that Jupiter enjoys, you may take a 

tube of what length you pleafe; let 

one end of it be clos’d with a plate of 

brafs, or any fuch thing, in the middle 

of which there muft be a hole, whofe 

breadth muft have the fame proportion 
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to the length of the tube, as the chord 

of6minutes bears to the radius; that 

is about as i is to 570. Let the tube 

be turn’d fo to the fun, that no ILht 

may fall upon a white paper plac’d at 

the end of it, but what comes through 

the little hole at the other end of the 

tube. The rays that come through this 

will reprefent the fun upon the paper 

of the fame brightnefs that the inha- 

bitants of Jupiter fee it in a clear day. 

And if removing the paper you place 

your eye in the fame place, you will fee 

the fun of the fame magnitude and 

brightnefs as you would were you in 

Jupiter. 

If you make the hole twice AndinSa- 

as little in breadth, you will fee turn' 

the fame of Saturn. And altho’ his 

light be but the hundredth part of ours, 

I. 
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yet you fee it makes him fliine finely in 

a dark night. But in cloudy days what 

fliall the poor inhabitants do? why if 

we were to be judges,but miferably; but 

yet I warrant they do not at all com- 

plain. Perhaps they may be like owls 

and bats, and may love the twilight 

better than open day. 

in jupiter their But ’tis a little ftrange, 
days arc five . . 
hours. that when Jupiter is io 

much bigger than our planet, their 

days and nights fhould be but five of 

our hours. By this we may fee that 

nature has not obferv’d that propor- 

tion that their bulk feems to require, 

feeing in Mars the days are very little 

different from ours. But in the length 

of their years, that is in the revolution 

of the planets round the fun, there is 

an exa£t proportion to their diftances 



B.2. planetary worlds. 163 

from the fun followed. For as the 

cubes of their diftances, fo are the 

fquares of their revolutions, as Kepler 

fir(l: found ont. Which proportion the 

moons of Jupiter and Saturn keep in 

their courfes round thofc planets. As 

the years and davs in Jupi- Alw,y,<lf th5 

ter are different from ours fameitngth. 

in this refpeft, fo are the days in ano- 

ther; namely, that they are all of the 

fame length, for they there enjoy a 

perpetual equinox, their axis having 

little or no inclination to their orbit, 

as the earth’s has, as has been difco- 

ver d by telefcopes. The countries that 

lie near their poles have little or no 

heat, byreafon the rays of the fun fall 

fo obliquely upon them; but then they 

are freed from the inconveniency that 

ours are troubled with, of tedious long 

L 2 
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half-year nights, and have the conftant 

returns of day and night every five 

hours. Indeed we fhould not be con- 

tented with fuch fhort days, and fhould 

count ourfelves very ill dealt with if 

we had not twice as long, tho’ upon 

no other account, but that what is our 

own, to be fare, mufi: be befh 

The refi: of the planets are fo near 

the fun, (Mars himfelf never being a- 

bove iS degrees from it) that in Jupi- 

ter they have the fight only of Saturn. 

But we cannot deny but that their four 

moons ftand them in greater ftead than 

our one doth us, if’twere only thatthey 

feldom know any fuch thing as to be 

without moonfhiny nights. And they 

are of great advantage to them,as we faid 

before, in their navigation, if they have 

any fuch thing. Not to mention the 
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pleafant fights of their frequent con- 

junctions and eclipfes, things that they 

are feldom a day without. 

Saturn enjoys all thofepleafures and 

advantages in a (fill higher degree, as 

well for his five moons, as for the de- 

lightful profpeCt that the ring about 

him affords his inhabitants night and 

day. But we will be as kind to them 

as we have been to the reft of the pla- 

nets, in giving an account of their a- 

ftronomy. 

And firft of all We fliall They fee the 
1 . . fixt ftars juft as 

oblerve what we might we do. 

have remark’d before, but will be more 

ftrange here, that the fix’d ftars appear 

to them of the fame figure and magni- 

tude, and with the fame degree of light 

that they do to us: and this, by reafon 

of their immenfe diftance, of which 

L 3 
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wefliall have occafion to fpeak by and 

by. In comparifon with which the 

fpace that a bullet Ihot out of a cannon 

could travel in 25 years, would be al- 

moft nothing. 

1 heir aftronoraers have all the fame 

figns of the Bear, the Lion, Orion, 

and the reft, but not turning upon the 

fame axis with us: for that’s different 

in all the planets. 

As Jupiter can fee no planet but Sa- 

turn, fo Saturn knows of no pla- 

net but Jupiter; which appears to him 

much as Venus doth to us, never re- 

moving above 37 degrees from the fun. 

Tl he length of their days I cannot de- 

termine: but if from the diftance and 

period of his innermoft attendant, and 

comparing it with the innermoft of Ju- 

piter’s, a man may venture to give a 
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guefs, they are very little different from 

Jupiter’s, 10 hours or fomewhat lefs. 

But whereas in Jupiter thefe are equally 

divided between light and darkncfs, the 

Saturnians muftperceive a more fenfible 

difference than we, efpecially between 

fummer and winter. For our axis in- 

clines to the place of the ecliptick but 

23 degrees and a half, but there’s above 

31. Upon this account his moons muffc 

decline very much from the path that 

the fun feems to move in, and his inha- 

bitants can never have a full moon 

butjuflatthe equinoxes: two of which 

fallout in 30 of our years. ’Tis this 

pofition of the axis too that is the 

caufe of thofe delightful appearances, 

and wonderful profpi.6ts that its inha- 

bitants enjoy: for the better underflan- 

ding of which I (hall draw a figure of 

L 4 
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Saturn with his ring about him: in 

which the proportion between the dia- 

meters of the globe and ring is as 9 to 

4. And the empty fpace between them 

is of the fame breadth with the ring it- 

felf. All obfervations confpire to 

prove that that is of no great thicknefs, 

altho’ if wefhould allow it fix hundred 

German miles, I think, confidering 

its diameter, we fiiould not over-do the 

matter. 

rig. 4. Suppofethen that to be the 

globe of Saturn, whofe poles are A, B. 

GN is the diameter of the ring, as you 

view it Tideways, reprefenting a narrow 

oval. Thofe that live about the poles 

within the arches CAD, EBP’, each 

of w hich are 54 degrees, (if the cold 

will fuffer any body to live there) never 

have a fight of the ring. From all other 
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parts it is continually to be The appearan- 
r r r . ces of the ring 
ieen tor fourteen years and in satum. 

nine months, which is jult half their 

year. The other half it is hid from 

their view. Thofe then that dwell be- 

tween the polar circle CD, and the 

equator T. V, all that time that the fun 

enlightens the part oppofite to them, 

have every night the fight of a piece of 

it HGL,much in the fhape of a fhining 

bow, which comes from the horizon, 

but is darkened in the middle by the 

fhadow of Saturn GH, which reaches 

moft commonly to the outerm oft rim of 

it. But after midnight that fhadow by 

little and little begins to move towards 

the right hand to thofe in the north- 

ern, but the left to thofe in the fouthern 

hemifphere. In the morning it dif- 

appears, leaving behind it a likenefs 
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indeed of a bow, but much paler and 

weaker than our moon is in the day- 

time. For they, as 1 faid before, have 

an atmofphere, or an air furrounding 

them, enlighten’d by the fun. Other- 

wife night and day they would have 

their ring, their moons, and all the fix’d 

ftars, equally confpicuous. Another 

thing that muft make the fight of their 

ring very curious, is, that by fome 

(pots in it, it is difcover’d to turn round 

upon itfelf: a thing that thofe that 

are fo near cannot but take notice of, 

when we that live at this diftance can 

defcry a great inequality, the infide of 

it being brighter much than the out- 

fide is. When the fhadow of the globe 

falls upon that part of the ring GH, 

the fhadow of the ring at the fame time 

darkens another part of the globe about 
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PF, which othrrwife would have the 

fun upon it. So that there is alw ays 

a zone ot the globe PYFE, fome- 

times of a larger extent than at others, 

which is deprived of the fight both of 

the fun and ring for a confiderable time, 

the latter of which hides Ibme part of 

the ftars from it too. An amazing thing 

it mufi be, all of a fudden to have the 

fun darken’d, and fall into a pitch- 

night, without feeing any caufe of fuch 

an accident. All which fpace their 

moons are their only comfort. T he 

other half of the year the hemifphere 

TBV enjoys the fame light that TAU 

before did, and then this undergoes 

thofe long eclipfes which that before 

fuffcr’d. At the equinoxes,when the fun 

is in the fame plain with the ring, the 

Saturnians cannot well perceive it: no 
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not even we with our glafTes, by reafon 

of its darknefs. This happens when 

Saturn, viewed from the fun, is advan- 

ced one and twenty degrees and a half 

in Virgo or Pifces, as I fhowed former- 

ly in my fyftem of Saturn: where there 

is an account given of the rifings of the 

fun above the ring, throughout all the 

Saturnian year. 

With Saturn in this fcheme yon 

have the globes of the earth and moon 

drawn in their true proportion, to put 

you in mind again of a thing very fit 

to be remember’d, how very fmall our 

habitation is when compar’d with 

that globe or the ring about it. And 

now any one, 1 fuppofe, can frame to 

himfelf a pi&ure of the night in Saturn, 

with two arches of the ring, and five 

moons fhining about, and adorning 
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him. This then fhall be what I have 

to fay to the primary planets. 

We are now cornea little lower, to 

make an enquiry into the attendants of 

thefe planets, efpecially our own. And 

here we (hall meddle not only with 

their aftronomy, but fhall alfo fearch 

into their furniture and ornament, if 

they are found to have any fuch thing, 

which we have put off confidering till 

now. 

And here one would very little to 
. . t . , . be faid of the 

think that when the moon moon, 

is fo near us, and by the means of a 

telefcope may be fo nicely and exactly 

obferv’d; it fhould afford us matter for 

more probable conjectures than any of 

the other remote planets. But it is 

quite otherwife, and I can fcarce find 

any thing to fay of it, becaufe I have 
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not a planet of the fame nature before 

my eyes, as in all the primary ones I 

have. For they are of the lame kind 

without earth; and feeing all the ac- 

tions, and every thing that is here, we 

may make a reafonable conjecture at 

what we cannot fee in thofe worlds. 

The attendants But this we may venture 

saturrwjf thf without fear,thar all 
fame nature at;tenJantS of jupitcr 

and Saturn are of the fame 

nature with our moon, as going round 

them, and being carried with them 

round the fun juft as the moon is with 

the earth. Their likenefs reaches to o- 

ther things too, as you’ll fee by and by. 

Therefore wTatfoever we can with rea- 

fon affirm or fancy of our moon (and 

we may fay a little of it) muft be fup- 

pos’d with very little alteration to be- 
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long to the attendants of Jupiter and 

Saturn, as having no reafon to be at all 

inferior to that. 

Thefurfaceofthemoon . . I he moon hath 
then is found, by the leaft mountains- 

telefcopes of about three or four foot, 

to be diverfified with long tracts of 

mountains, and again with broad val- 

leys. For in thofe parts oppofite to the 

fun you may fee the fhadows of the 

mountains, and often difcover the lit- 

tle round valleys between them, with 

a hillock or two perhaps rifmg out of 

them. Kepler from the exaft round- 

nefs of them would prove that they are 

fome vafl: work of the rational inhabi- 

tants. But I can’t be of his mind, both 

for their incredible largenefs, and that 

they might eafily be occafioned by 

maturalcaufes. Norcanl find any thing 
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like Tea there, tho’ he and many others 

are of the contrary opinion I know. 

For thofe vaft countries which appear 

darker than the other, commonly 

taken for and call’d by the names of 

feas, are difeover’d with a good long 

telefcope, to be full of little round ca- 

vities; whofe lhadow falling within 

themfelves, makes them appear of that 

colour: and thofe large champains 

there in the moon you will find not to 

be always even and fmooth, if you look 

Butnofea. carefully upon them: nei- 

ther of which two things can agree to 

the fea. Therefore thofe plains in her 

that feem brighter than the other parts, 

muft: confift, I fuppofe, of a whiter fort 

of matter than they. Nor do I be- 

Nor rivers. heve there are any rivers, 

for if there were, they could never ef- 
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cape our fight, efpecially if they run be- 

tween the hills as ours do. Nor have 

they any clouds to furnilh Nor clouds, 

the rivers with water. For if they had, 

we fhould fometiraes fee one part of the 

moon darkened by them, and fome- 

times another, whereas we have alwavs 

the fame profpeft of her. 

Tis certain moreover, ^or air and 

that the moon has no air or 'vater- 

atmofphere furroundin’g it as we have. 

For then we could never fee the very 

outermoftrim of the moon fo exaftly as 

we do, when any ftar goes under it, but 

its light would terminate in a gradual 

faint fhade, and there would be a fort of 

a down as it were about it; not to men- 

tion,that the vapours of our atmofphere 

confift of water, and confequently that 

where there are no feas or rivers, there 

M 
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can be no atmofphere. This is that 

notable difference between that planet 

and us that hinders all probable con- 

jectures about it. If we could but once 

be fure that they had water, we might 

come to an agreement, and plant a co- 

lony perhaps there; we might allow it 

then moll of our other privileges, and, 

with Xenophanes, furnilh it with in- 

habitants, cities, and mountains. But 

as ’tis, 1 cannot imagine how any plants 

or animals, whofe w hole nourifhment 

comes from fluid bodies, can thrive in 

a dry, waterkfs, parch’d foil. 

The conjetfure What then, fhall this 

and^anhnais great ball be made for, no- 
very dubious. thing but to give us a little 

weak light in the night-time, or to 

raife our tides in the fea? fhall not we 

plant fome people there that may have 



B.2. planetary worlds. 179 

the pleafure of feeing our earth turn u- 

pon its axis, prefenting them fometimes 

with a profped ofEurope and Africa, 

and then of Afiaand America; fome- 

times half, and fometimes full? \\ hat! 

and mull: all thofe moons round Ju- 

piter and Saturn be condemned to the 

fame ufelefncfs? I do not know what 

to think of it, bccaufe 1 know of no- 

thing like them to found a conjecture 

upon. And yet ’tis not improbable that 

thofe great and noble bodies have fome* 

what or other growing and living u- 

pon them, tho’ very different from 

what we fee and enjoy here. Perhaps 

their plants and animals may have an- 

other fort of nourifhment there. Per- 

haps the moifture of the earth there is 

but juft fufficient to caufe a milt or dew, 

which may be very fuitable to the 

M 2 
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growth of their herbs. Which I re- 

member is Plutarch’s opinion, in his 

dialogue upon this fubjeft. But in our 

earth a very little water drawn from 

thefeainto dew,and falling down again 

upon the herbs, would not be fufficient 

for all our needs, without any rain or 

fhowers. However thefeare mcreguef- 

fes,orrather doubts, butyet they are the 

befl: we can make of this, and allthofe 

other moons: for, as I faid 
Jupiter’s and 

Saturn’s moons before, they are all of the 
turn always the r , . . . 
fame fide to fame nature, which is pro- 

ved likewife by this, that as 

our moon can afford us the fight ne- 

ver but of one fide of her, fo they turn 

always the fame face to their prima- 

ry planets. You wonder, I fuppofe, 

how we came to know fo much; but 

’twas no hard matter, after that obfer- 
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vation which I juft now made, that the 

outermoft of Saturn’s moons can never 

be feen but when fhe is on the weft- 

fide of her planet. The reafon of 

which is plainly this, that one fide of 

her is darker, and does not reflect the 

light fo much as the other, which 

when it is turned towards us, we can- 

not fee by reafon of its weak light. 

This always happening when ’tis eaft 

of him, and never on the other fide, is 

a manifelt proof that flie always keeps 

the fame fide towards Saturn. Now 

fince the outermoft of Saturn’s and 

our moon carry themfelves thus to the 

planets round which they move, who 

can well doubt it of all the reft round 

Jupiter and Saturn ? And there’s a very 

good reafon for it, namely, that the 

matter of which thofe moons confift, 

M 3 
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being heavier, and more folid on the 

fide that is avcrfe from us, than on that 

which we have the fight of, does con- 

fequently fly with a greater force from 

the centre of its motion : for otherwife, 

according to the laws of motion, it 

fl.ould turn the fame fide always, not 

to its planet, but to the fame fixt ftars. 
rJ his pofition of the moons, in re- 

fpeft of their planets, muft occaflon a 

great many very pretty, wonderful 

fights to their inhabitants, if they have 

any: which is very doubtful, but may 

for the prefent be fuppos’d. An en- 

quiry into our moon may ferve for all 

the reft. Its globe is divided into two 

parts, after that manner, that thofe 

who live on one fide never lofe the fight 

of us, and thofe on the other never en- 

joy it. Only thofe who live on the 
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confines of each of thefe lofe us, and 

fee us again by turns. 1 he iheaftronomy 

earth to them muh feem unt^of hthe 

much larger than the moon moon- 

doth to us, as being in diameter above 

four times bigger. But the befl: of it is, 

that night and day they fee it always 

in the very fame part of the heaven, 

as if it never moved : feme of them as 

if’twas fallingupon their heads: others 

fomewhat above the horizon, and o- 

thers always in the horizon, ftill tur- 

ning upon itfelf, and prefenting them 

every twenty four hours with a vi w of 

all its countries, even of thofc that lie 

near the poles (I could wifh my fclfin 

the moon only for the fight of them) 

yet unknown and undifeovered by us. 

T hey have it in its monthly wane and 

increafe, they fee it half, and homed, 

M 4 
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and full, by turns, juft as we do their 

planet. But the light that they bor- 

row of us is five times larger than what 

they pay us again. So that in dark 

nights that part that hath the advantage 

of being towards us, receives a very glo- 

rious light, tho’ let Kepler fay what he 

will, no heat from us. Their days are 

always of the fame length with their 

nights;- and the fun rifing and fetting 

to them but once in one of our months, 

makes the time both of their light and 

darknefs to be equal to 15 of our days. 

If their bodies are of the fame metal 

with ours, thofe that have the fun pret- 

ty high in their horizon, muft be al- 

moft burnt up in fuch long days. For 

thefun is not farther from them than 

he is from us. This will be the cafe of 

thofe that live upon the borders of the 
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two hemifpheres we talk’d of; but 

thofe that live under the poles of the 

moon will be juft about as hot as our 

whale-fifhers about Iceland and Nova 

Zembla are, in the fummer time: who 

are in fo little danger of being fcorch- 

ed, that in the middle of their fum- 

mer, in their days of three months 

length, they fuffer extreme cold. The 

poles of the moon I call thofe, round 

which the fixt ftars feem to turn to 

its inhabitants, which are different 

from ours, and thofe in the ecliptick, 

altho’ they move round thefe latter, 

at the diftance of five degrees, in a pe- 

riod of nineteen years. Their year they 

count by the motion of the ftars, and 

their return to the fun, and ’tis the 

fame with ours. They can eafily do it, 

becaufe they have the ftars day and 
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night, notwithftanding the light of the 

fun: for they have noatmofphere(which 

is the only reafon that vve don’t every 

day enjoy the fame fight) to hinder 

their obfervations. Nor have they any 

clouds to obftruft their view, fo that 

they have an eafier work than we to 

find out the courfes, but a more dif- 

ficult to make a true fyftem of the pla- 

nets. For they will be apt to lay a 

wrong foundation upon the immobili- 

ty of the earth, which will lead th m in- 

to more dangerous errors than ever it 

This may be did us- All that I have faid 
applied to the bdemgs as well to Jupiter’s 

Jupiter and sa- and Saturn’s as to our moon, 
turn- • r r 

in refpeft of the planets 

they move round. The length of their 

day and night is always equal to the 

time of their revolution: for example, 
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the fifth moon moves round Saturn in 

80 days, and the days and nights there 

are equal to forty of ours. Both their 

fummer and winter (Saturn moving 

round the fun in thirty years) are fif- 

teen years long. 1 herefore it is im- 

poffible but that their way of living 

muft be very different from ours, ha- 

ving fuch tedious winters, and fuch 

long watching and fleeping times. 

Having thus explain’d the primary 

and fecondary planets round the fun, 

we fhould next fet about the third fort, 

the lun and fixt liars; but before we 

do that, it will be worth while to fet 

before you at once, in a clearer and 

more plain method than hitherto, the 

magnificence and fabiick of the folar 

fyltem ; which we can’t poffibly do in 

fo fmall a fpace as one of our leaves 
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will admit of, becaufe the bodies of 

the planets are fo prodigioufly fmall 

in comparifon of their orbs. But what 

is wanting in figure fhall be made up 

rig. i. in words. Going back then to 

the firfl: fcheme, fuppofe another like 

it, and proportionable, drawn upon a 

very large fmooth plane; whofeouter- 

mo(i circle, reprefenting the orb of 

Saturn, mufi: be conceived three hun- 

dred andfixty foot in femidiameter. In 

which you mufi place the globe and 

rig-*- ring of Saturn of that bignefs 

as the 2d figure fliows you. Let all 

the other planets be fuppofed every one 

in his own orbit, and in the middle of 

all the fun, of the fame bignefs which 

that figure reprefents, namely, about 

four inches in diameter. And then the 

orbit or circle in which the earth moves, 
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which the aflronomers call the magnus 

orbis, mull: have about fix and thirty 

foot in femidiameter. In which the 

earth muft be conceived moving, not 

bigger than a grain of millet, and her 

companion the moon fcarcdy perceiv- 

able, moving round her in a circle a 

little more than two inches broad, as in 

the figure here adjoined, where Fig. 

the line AB reprefents a fmall portion 

of that circle which the earth moves in: 

the fmall circle therein C is the earth, 

and the circle DE the path of the 

moon round it, in which the body of 

the moon is D. 

The outermoft of Saturn’s moons 

moves in an orbit whofe femidiameter 

is 29 inches; that of Jupiter in a fome- 

what fmallcr, whofe femidiameter is 

19 and a quarter. 
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And thus we have a true and exaft 

defcription of the fun’s place, where 

the earth will be twelve thoufand of its 

femidiameters dillant from him, which 

in German miles makes above feven- 

teen millions. But perhaps we may 

have a clearer comprehenfion of this 

valt length, by comparing it w ith fome 

very fwift motion. ’ i was a pretty 

fancy of hiefiod, that an anvil let fall 

from the top of heaven, reach'd the 

earth the tenth day of its journey, and 

in ten more arriv'd at the bottom of 

hell, the end of it: fo making the 

earth the mid way between heaven 

and hell. I (han’t make life of the 

anvil, but of one as good, namely, a 

bullet (hot out of a great gun, which 

may travel perhaps in a moment, or 

pulfe of an artery, about an hundred 
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fathom, as is prov’d by thofe experi- 

ments that Merfcnnus in a treatife of 

his relates; wherein the found was 

found to extend itfelf eighty hundredth 

parts in that time. 1 fay . * ^ / he immenic 
then, that fuppofins a bul- di"*n<* be 
i • I i • r • r t'‘een the fun 

let tO move With this IWirt- and planets il- 
r r t ■ < lullrated. neis from the earth to the 

fun, it would fpend 25 years in its paf- 

fage. To make a journey from Jupiter 

to the fun, would require 125, and 

from Saturn thither 250 years. This 

account depends upon the meafure of 

the earth’s diameter, which, according 

to the accurate obfervations of the 

French, is 6538594 times fix Paris 

feet, one degree being 57060 of that 

meafure. Thislhows us how vaft thofe 

orbs mull be, and how inconfiderable 

this earth, the theatre upon which all 
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our mighty defigns, all our navigati- 

ons, and all our wars are tranfafted, is 

when compared to them. A very fit 

confideration, and matter of refle&ion, 

for thofe kings and princes who faerie 

fice the lives of fo many people, only 

to flatter their ambition in being mas- 

ters of fome pitiful corner of this fmall 

fpot. But to return to the matter in 

hand, now we have given you an ac- 

count of the fun’s proportion to thofe 

orbs and bodies, we’ll fee what more 

we can fay of him. 

No ground for And there are fome that 
conjeflure in r • 1 
theiun. have been io civil, as to al- 

low the fun himfelf his inhabitants. 

But upon whatreafon I cannot ima- 

gine, there being lefs ground for a pro- 

bability in him than in the moon. For 

we are not yet fure, whether he be a 
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compact or fluid globe ; altho’, if 

my account of light be true, upon 

that account I fhould rather think 

him fluid: which his roundnefs and 

equal diftribution of his light to all 

parts are an argument for. For that 

inequality on his furface, which is dif- 

cover’d by the telefcopes, (and that 

not always neither) which makes 

men fancy boiling feas and belching 

mountains of fire, is nothing but the 

trembling motion of the vapours our 

atmofphere is full of near the earth; 

which is likewife the caufe of the flars 

twinkling. 

Nor could I ever dif- I ne t iculac in 
cern thofe bright fpots they not «»- 

fpeak fo much of being in 

the fun, tho’ the dark ones I have ve- 

ry often feen ; fo that with very good 

N 
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reafon I can doubt whether there’s any 

fuch thing. For, in all the more exaft 

obfcrvators, I could never find any fuch 

pretended tobefeen any where but juft 

about his dark fpots; and it is no great 

wonder that thofe parts which are fb 

near the darker, fhould appear fome- 

what brighter than the reft. That the 

fun is extremely hot and fiery, is be- 

By realon of its yond all difpute, and fuch 
heat no inhabi- ... . , .. 
tants like ours bodies as OUTS COUld nOtllVC 
can live in the • r t r 
fun< one moment in luch a fur- 

nace. We muft make a new fort of 

animals then, fuch as we have no idea 

orlikenefsof among us, fuch as we can 

neither imagine nor conceive: which is 

as much as to fay, that truly we have 

nothing at all to fay. No doubt thatglo- 

rious andvaft body w7as made for fome 

noble end and ufe, and fram’d with ex- 
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cellent defign. And I think we all very 

well know and feel its ufefulnefs in that 

effufionoflight and heat to all the pla- 

nets round it; in the prefervation and 

hap'pinefs of all living creatures, and 

that not only in our ball, but in thofe 

vaft globes of Jupiter and Saturn, not 

much inferior to its own. Thefe are 

fuch great, fuch wife ends, that it is 

not ftrange that the fun ftiould have 

been made, if it had been only upon 

their account. For, asto Kepler’sfan- 

cy, that he hath another office, name- 

ly, to hdp on the motion of the planets 

in their own orbs, by turning them 

round their axis, (which he would fain 

eftabliffi in his epitome) I ffiall give 

good reafons why I cannot alfent to it. 

. Before the invention of T,.e fixM ftars 

telcfcopcs, it feenf d to con- fo many funs' 

N 2 
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tradifl: Copernicus’s opinion, to make 

the fun one of the fix’d flars. For the 

fhrs of the firft magnitude being ef- 

teemed to be about three minutes dia- 

meter; and Copernicus (obferving that 

cho’ the earth changed its place, they 

always kept the fame diftance from us) 

having ventur’d to fay that the magnus 

orbis was but a point in refpeft of the 

fphere in which they were placed, it 

was a plain confequence that every one 

of them that appeared any thing bright, 

mull: be larger than the path or orbit of 

the earth: which is very abfurd. This 

is the chief argument that Tycho 

Brahe fet up againft Copernicus. But 

when the telefcopes fhav’d them of 

their fiftitious rays, and fhow’d them 

to us bare and naked (which they do 

beft when the eye-glafs is black’d with 
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fmoke) juft like little fhining points, 

then that difficulty vanifhed, and the 

ftars might ftill be funs. Which is the 

more probable, becaufe their light is 

certainly their own: for ’tis impoffiblc 

that ever the fun ffiould fend, or they 

refleft it at fuch a vaft diftance. This is 

the opinion that commonly goes along 

with Copernicus’s fyftem. And the pa- 

trons of it do alfo with rea- Tbey are not 

fon fuppofe, that all thefe y
I1

1'"r
l

e
be fame 

ftars are not in the fame 

Iphere, as well becaufe there’s no ar- 

gument for it, as that the fun, which 

is one of them, cannot be brought to 

this rule. But ’tis more likely they are 

fcatter’d and difperfed all over the im- 

menfe fpaces of the heaven, and areas 

far diftant perhaps from one another, 

as the neareft of them are from the fun. 

N 3 



CONCERNING THE B. 2. 

Here again too I know Kepler is of 

another opinion in his epitome of Co- 

pernicus’s fyftem, that we mention’d 

above. For tho’ he agrees with us, that 

the ftars are diffus’d through all the vaft 

profundity of the heavens, yet he can- 

not allow that they have as large an emp- 

ty fpace about them as our fun has. For 

at that rate/twas his opinion, we fhould 

fee but very few, and thofe of very diffe- 

rent magnitudes: ‘For, feeing the lar- 

‘ geft of all appear fo fmall to us, that 

‘ we can fcarce obferve or meafure 

‘ them with our bell; inftruments; 

‘ how muft thofe appear that are three 
c or four times farther from us ? Why, 

‘ fuppofing them no larger than thefe, 

‘ they muft feem three or four times 

‘ lefs, and fo on till a little farther they 
e will not be to be feen at all: thus we 
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4 fhall have the fight of but very few 

‘ ftars, and thofe very different one 
4 from another;’ whereas we have 

thoufands, and thofe not confiderably 

bigger or lefs than one another. But 

this by no means proves what he would 

have it; and his miltake was chiefly, that 

he did not confider the nature of fire, 

which makes it be feen at fuch difian- 

ces, and at fuch fmall angles as all other 

bodies would totally difappear under. A 

thing that we need go no farther than 

the lamps fet along the ftreets to prove. 

For altho’they area hundred foot from 

one another, yet you may count twen- 

ty of them in a continued row with 

your eyes,and yet the twentieth of them 

fcarce makes an angle of fix feconds. 

Certainly then the glorious light of the 

ftars muft do much more than this; 

N 4 



fo that Yis no wonder we fhould fee a 

thoufand or two of them with our bare 

eyes, and with a telefcope difcover 

twenty times that number. But Kepler 

had a private defign in making the fun 

thus fuperior to all the other ftars, and 

planting it in the middle of the world, 

attended with the planets: a favour that 

he did not defire to grant the reft. For 

his aim was by it to ftrengthen his cof- 

mographical myftery, that the diftances 

of the planets from the fun are in a cer- 

tain proportion to the diameters of the 

fpheres that are infcrib’d within, and 

circumfcrib’d about Euclid’s polyedri- 

cal bodies. Which could never be fo 

much as probable, except there were but 

one chorus of planets moving round 

the fun, and fo the fun were the only 

one of his kind. 
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But that whole myftery is nothing 

but an idle dream taken from Pytha- 

goras or Plato’s philofophy. And the 

author himfelf acknowledges that the 

proportions do not agree fo well as 

they fhould, and is fain to invent two 

or three very filly excufes for it. And he 

ufes yet poorer arguments to prove that 

the univerfeis ofa fpherical figure, and 

that the number of theftars mufl: necef- 

farily be finite,becaufe the magnitude of 

each of them is fo. But what is worft of 

all is, that he fettles the fpace between 

the fun and the concavity of the fphere 

of the fix’d ftars, to be fix hundred 

thoufand of the earth’s diameters. For 

this very good reafon, forfooth, that 

as the diameter of the fun is to that 

of the orbit of Saturn, which he makes 

to be as i to 2000, fo is this diameter to 
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that of the fphere of the fix’d ftars. A 

mere fancy without any fiiadow of 

reafon. I cannot but wonder how fuch 

things as thefe could fall from fo inge- 

nious a man,and fo greatan afironomer. 

But I mufi give my vote, with all the 

greatefl: philofophers of our age, to 

have the fun of the fame nature with 

the fix’d fiars. And this will give us a 

greater idea of the world, than allthofe 

other opinions. For then why may 

not every one of thefe ftars 

or funs have as great a re- 

tinue as our fun, of planets, 

The ftars have 
planets about 
them like our 
fun. 

with their moons, to wait upon them? 

nay there’s a manifeft reafon why they 

Ihould. For let us fancy ourfelves placed 

at an equal diftance from the fun and 

fix’d ftars; we ftiould then perceive no 

difference between them. For, as to 
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all the planets that we now fee attend 

the fun, we (hould not have the lead 

glimpfe of them, either that their light 

would be too weak to affed us, or that 

all the orbs in which they move would 

make up one lucid point with the fun. 

In this Ration we fhould have no occa- 

fion to imagine any difference between 

the ftars, and fhould make no doubt if 

we had but the fight, and knew the na- 

ture of one of them, to make that the 

ftandard of all the reft. We are then 

plac’d near one of them, namely, our 

fun, and fo near as to difeover fix other 

globes moving round him, fome of 

them having others performing them 

the fame office. Why then fhall not 

we make ufe of the fame judgment 

that we would in that cafe; and con- 

clude, that our ftar has no better atten- 
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dance than the others ? Co that what we 

allow’d the planets, upon the account 

of our enjoying it, we muft likewife 

grant to all thofe planets that fur- 

round that prodigious number of funs. 

They muft have their plants and ani- 

mals, nay and their rational ones too, 

and thofe as great admirers, and as di- 

ligent obfervers of the heavens as our 

felves; and muft confequently enjoy 

whatfoever is fubfervient to, and re- 

quifite for fuch knowlege. 

What a wonderful and amazing 

fcheme have we here of the magnificent 

vaftnefs of theuniverfe! fo many funs, 

fo many earths, and every one of them 

ftock’d with fo many herbs, trees and 

animals, and adorn’d withfo many feas 

and mountains! and how mufl our 

wonder and admiration be increafed 
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when we confider the prodigious diH- 

tance and multitude of theftars? 

That their diftance is fo immenfe, 

that the fpace between the earth and 

fun (which is no lefs than twelve thou- 

fand of the former’s diameters) is al- 

moft nothing when compared to it, has 

more proofs than one to confirm it. 

And this among the reft. If you ob- 

ferve two ftars near one another, as 

for example thofe in the middle of the 

Great Bear’s tail, differing very much 

from one another in clearnefs, notwith- 

ftanding our changing our pofition in 

our annual orbit round the fun, and 

that there would be a parallax were the 

the ftar which is brighter nearer us than 

the other, as is very probable it is, 

yet whatever part of the year you look 

upon them, they will not in the leaft 
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have altered their diftance. Thofe 

that have hitherto undertook to calcu- 

late their diitance, have not been able 

perfe&ly to compafs th. ir defign, by 

reafon of the extreme n'u enefs and al- 

moh impoffibility of the ohfervations 

requifite for their purpofe. T he on- 

ly method that 1 fee remaining, to 

come at any tolerable probability in 

fo difficult a cafe, I fhall here make 

ufe of. Seeing then that the ftars, as 

I faid before, are fo many funs, if we 

do but fuppofe one of them equal to 

ours, it will follow that its diftance 

from us is as much greater than that of 

the fun, as its apparent diameter is lefs 

than the diameter of the fun. But the 

ftars, even thofe of thefirft magnitude, 

tho’ view’d through a telefcope, are fo 

very fmall that they feem only like fo 
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many fhining points, without any per- 

ceivable breadth. So thatfuch obferva- 

tions can here do us no good. When I 

faw this would not fucceed, . r , 

I ftudied by what way I ins a Probable J guefs at the 
could fo lelTen the diame- dMance of the 

ter of the fun, as to make 

it not appear larger than the dog, or 

any other of the chief ftars. To this 

purpofe I clofed one end of my twelve- 

foot tube with a very thin plate, in the 

middle of which I made a hole not ex- 

ceeding the twelfth part of a line, that 

is the hundred and forty fourth part 

of an inch. That end I turned to 

the fun, placing my eye at the other, 

and I could feefo much of the fun as 

was in diameter about the iBid part of 

the whole. But ftill that little piece of 

him was brighter much than the dog- 
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ftar is in the clearcft night. I faw that 

this would not do, but that I muft leflen 

the diameter of the fun a great deal 

more. I made then fuch another hole 

in a plate, and againft it I plac’d a little 

round glafs that I had made ufe of in 

my microfcopes, of much about the 

fame diameter with the former hole. 

Then looking again towards the fun 

(taking care that no light might come 

near my eye to hinder my obfervation) 

I found it appear’d of much the fame 

clearnefs with Sirius. But calling up 

my account, according to the rules of 

Dioptricks, I found this diameter now 

was but t*2 part of that hundred and 

eighty-fecond part of his whole dia- 

meter that I faw through the former 

hole. Multiplying 2 and into 

one another, the product I found to 
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be The fun therefore being con- 

tracted into fuch a compafs, or being 

removed fo far from us (for ’tis the fame 

thing) as to make his diameter but the 

27664 part of that we every day fee,will 

fend us juft the fame light as the dog- 

ftar now doth. And his diftance then 

from us will be to his prefent diftancc 

undoubtedly as 27664 is to 1 ; and 

his diameter little above 4T See- 

ing then Sirius is fuppofed equal to 

the fun, it follows that his diameter 

is likewife , and that his diftance 

to the diftance of the fun from us is 

as 27664 to 1. And what an incre- 

dible diftance that is, will appear by 

the fame way of reafoning that we ufed 

in meafuring that of the fun. For if 

25 years are required for a bullet out 

of a cannon, with its utmoft fwift- 

O 
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nefs, to travel from the fun to us; then 

if we multiply the number 27664 by 

25, we fliall find that fuch a bullet 

would fpend almoft feven hundred 

thoufand years in its journey between 

us and the nearefi: of the fix’d ftars. 

And yet when in a clear night we look 

upon them, we cannot think them a- 

bove fome few miles over our heads. 

What I have here enquir’d into, is 

concerning the neareftof them. And 

what a prodigious number muft there 

be befidcs of thofe which are placed fo 

deep in thevaft fpaces of heaven, as to 

be as remote from thefe as thefc are from 

the fun ! for if with our bare eye we 

can obferve above a thoufand, and with 

a telefcope can difcover ten or twenty 

times as many ; what bounds of num- 

ber mull: we fet to thofe which are out 
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of the reach even of thefe affiftan- 

ces! efpecially if we coniider the infi- 

nite power of God. Really, when I 

have been reflecting thus with myfelf, 

methoughts all our arithmetick was no- 

thing, and we are vers’d but in the very 

rudiments of numbers,in comparifon of 

this great fum. F or this requires an im- 

menfe treafury, not of twenty or thirty 

figures only, in our decuple progref- 

fion, but of as many as there are grains 

of fand upon the ftiore. And yet who 

can fay, that even this number exceeds 

that of the fix’d flat s i1 fome of the an- 

tients, and Jordanus Brunus carried 

it further, in declaring the number in- 

finite: he would perfwade us that he 

has prov’d it by many arguments,tho’ in 

my opinion they are none of them con- 

clufive. Not that 1 think the contra- 

O 2 
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ry can ever be made out. Indeed it 

Teems to me certain, that theuniverfc 

is infinitely extended ; but what God 

has been pleas’d to place beyond the 

region of the ftars, is as much above 

our knowledge, as it is our habitation. 

Or what if beyond fuch a determi- 

nate fpace he has left an infinite vacu- 

um; to Ihow, how inconfiderable all 

that he has made is, to what his power 

could, had he fo pleas’d, have pro- 

duc’d? but I am falling, before I am a- 

ware, into that intricate difpute of in- 

finity: therefore I fhall wave this, and 

not, as foon as I am free of one, take 

upon me another difficult talk. All 

that I fhall do more is to add fomewhat 

of my opinion concerning the world, as 

it is a place for the reception of the 

funs or fix’d ftars, every one of which. 
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I have fhow’d may have their planetary 

fyftems about them. 

I am of opinion then 

that every fun is furround- 

ed with a whirl-pool or vor- 

tex of matter in a very fwift 

motion; tho’ not in the leaft like Car- 

tes’s, either in their bulk, or manner 

of motion. For Cartes makes his fo 

large, as every one of them to touch 

all the others round them, in a flat fur- 

face, juft as you have feen the bladders 

that boys blow up in foap-fuds do: and 

would have the whole vortex to move 

round the fame way. But the angles 

of every vortex will be no fmall hin- 

drance to fuch a motion. Then the 

whole matter moving round at once, u- 

pon the axis as it were of a cylinder, did 

not a little puzzle him in giving reafons 
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for the roundncfsof the fun: which 

however they may fatisfy fome people 

that do not confider them, really prove 

nothing of the matter. In this ethe- 

real matter the planets float, and are 

carry’d round by its motion: and the 

thing that keeps them in their own orbs 

is, that they themfelves, and the matter 

in which they fwim,equally ftrive to fly 

out from the center of this motion. A- 

gainft all which there are many aftro- 

nomical objections, fome of which I 

touch’d upon in my eflay of the caufes 

of gravity. Where I gave another ac- 

count of the caufe which keeps the pla- 

nets within the limits of their own or- 

bits ; which is their gravitation towards 

the fun. I fhow’d there the caufes of 

that gravitation, and cannot but won- 

der that Cartes, the firft man that ever 
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began to talk reafonably of that matter, 

fhould never meddle with, or light on 

it. Plutarch in his book of the moon 

above-mentioned fays, that fomeof the 

antients were of opinion, that the rea- 

fon of the moon’s keeping her orbit 

was, that the force of her circular moti- 

on was exactly equal to her gravity, the 

one of which pull’d her to, as much as 

the other forc’d herofFfrom the centre. 

And in our age Alphonfus Borellus, who 

was of this fame opinion in the other 

planets as well as the moon, makes the 

gravitation of the primary planets to be 

towards the fun, as that of the fecon- 

dary is towards the planets round which 

they move: which Mr. Ifaac Newton 

has more fully explained, with a great 

deal of pains and fubtilty; and how 

from that caufe the planets muft move 
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1n elliptical orbits, as was difcovered 

by Kepler. According to my notion 

of the gravitation of the planets to the 

fun, the matter of his vortex muft not 

all move the fame way, but after fuch 

a manner as to have its parrs carry’d dif- 

ferent ways on all fides. And yet 

there is no fear of its being ddiroy’d 

by fuch an irregular motion, becaufc 

the aether round it, which is at reft, 

keeps the parts of it from flying out. 

With the help of fuch a vortex as this 

I have pretended in thateffay to explain 

the gravity of bodies on this earth, and 

all the effefls of it. And 1 fuppofe there 

may be the fame caufe as well of the gra- 

vitation of the planets, and of our earth 

among the reft, towards the fun, as of 

their roundnefs: a thing fo very hard to 

give an account of in Cartes’s fyftem. 
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I muft differ from him too in the 

bignefs of the vortices, for I cannot 

allow them to be fo large as he would 

make them. I would have them dif- 

pers’d all about the immenfe fpace, 

like fo many little whirlpools of water, 

that one makes by the flirting of a 

flick in any large pond or river, a great 

way diflant from one another. And as 

their motions do not at all intermix or 

communicate with one another; fo in 

my opinion muff the vortices of liars 

be plac’d as not to hinder one another’s 

free circumrotations. 

So that we may be fecure, and never 

fear that they will fwallow up or de- 

flroy one another; for that was a mere 

fancy of Cartes’s, when he was a fhow- 

ing how a fix’d flat or fun might be tur- 

ned into a planet. And ’fits plain, that 
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when he writ it, he had no thoughts of 

the immenfe diftance of the fhrs from 

one another; particularly, by this one 

thing, that he would have a comet as 

foon as ever it comes into our vortex,to 

befeen by us. Which is as abfurd as 

can be. For how could a ftar, which 

gives us fuch a vail light only from the 

reflexion of the beams of the fun, as 

he himfelf owns they do; how I fay 

could that be fo plainly feen at a dif- 

tance ten thoufand times larger than 

the diameter of the earth’s orbit? he 

could not but know that all round the 

fun there is a vafl: extenfum; fo vaft, that 

in Copernicus’s fyftem the Magnus 

Orbis is counted but a point in compa- 

rifon with it. But indeed all the whole 

ftory of comets and planets, and the 

produ&ion of the world, is founded u- 
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pon fuch poor and trifling grounds, 

that I have often wonder’d how an in- 

genious man could fpend all that pains 

in making fuch fancies hang together. 

For my part, I fhall be very well con- 

tented, and fhall count I have done a 

great matter, if I can but come to any 

knowledge of the nature of things, as 

they now are, never troubling my head 

about their beginning, or how they 

were made, knowing that to be out of 

the reach of human knowledge, or e- 

ven conjecture. 

FINIS. 
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