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1 pwscm’t volume of gwe&en%@'s scien’w’ﬁc works con—

¢
%ai;ih his <pmfhajos most 71197{@ valued work “@yimﬁpia rerum
naturalium,™® In this work he a%j(cfmp%s to give a 1011{10507011&&
pwscnj(a’(ion of wha’t we miqh’( call molecular structure, Now
since Swecien%otg considered wety%hinj in 9(11@ world, %he small
as well as the great, o be constructed according 1o the same
funﬂamen’aﬂ pvim{ﬂes, he has also in j(’h«[s work pwscfn’(ecl his
viCws concerning ’Che structure of jche solar and world s\ys’wms,
w?p’éh vicws haw won considerable praisc fov %He reason %Ha% %71@
phm%s are described as hafvin‘g gone fovj(h fwfm jfhe sun @ means
of a Rind of cen%vifujal ceepmﬂsion, a view which su%scgucn’(@
became classical in 9(71@ works of Buffon, Kant and csqoeciaﬂ\y of
iaﬁace. We also find in Swe&m%o«@’s g’w’nc{p{a reflections
concerning %hc relation of 9(71@ solar gys%em 1o 9(71@ mﬂ.@ way
which remind us very much of ’(he later CXPYCsSIOns of waggh’(,
Rant and Lamberl In %711'5 Introduction gwe&m%ow’s cosmol—
09y and physics as set foqf’fh in ’(he g’w’nc{p{a will be cswc{olly

‘Translated 7.19 (ﬁfwﬁ:ﬁ, 5%4*071 f*rom %710 oviqimﬂ ch(l{s'h and vewised @
the author. Now fvcpw'fnj(ec? from the Introduction to Vol. 2. of the edition of
chélcn(bog’s scientific texts under publication ?19 the %c& Swecush &ca&cmj
of Sciences at S%Ocﬁho’lm: gmanwr ch&en%owy, Opem guaeﬁam aut inedita
aut obsoleta de rebus naturalibus, nunc edita sub auspiciis Regiac Hcademiac
Scientiarum Succicae, 2., gosmolqgica, introductionem adiunxit Svanlte dr—
ﬂlcnius, edidit @Ww&_ﬁ, 5%011, :ﬁolmiac, ex officina @ﬂon?ﬂa&&, 1908, Four

lates from Bart ;. of chﬁan%og/s Z‘?ﬁnm’p{a of 123, illustrating his
zhcom'cs of %Hc development of ’fhe solar iys%em and of ’(he constitution of
mater, are w«pvo&uccz at %h[c close of this contribution,

*In 1721 ch&en%og published ot Gmsterdam o Frodromus Wm’nc{p{omm
rerum naturalium, wwifn’ce& in Vol, 3 of jﬂp’s series, The g’m’nci;x’a rerum
naturalium, pw'fn%e& in %110 vesent wolume, 1—101, is in all wo%a%ﬂi@ %710
momuscvip’c work referved 1o 1@ chﬁen%og in a letter dated Nov, 2z,
1z20, printed in Vol 1 321 In 123 Swedenborg published at Dresden and

Leipsic ﬂlwc folio wolumes entitled Oyoem 2'?71{2050{771{:‘1 et Mineralia, %he

,

first volume being his final Frincipia rerum naturalium, A summary of 9(11@
final W¢1’nc¢'p'a, 1eﬁ in mcmuswicp{” 114:; chﬁcn%@, is pcrin%edl in jfhe cp«rcscn%
volume, 207—262 and also the entive Thivd Bart of the g’w’nci}n’a of 1234
263—368.



considered, but motes concerning 111'5 numevous contributions %o

physics, and also To hemistry, will be found in Vols. 1 and 3
of 9(711'5 sevies,

(s concerns %71@ pw’n%ecl Z?w'nc{;n'a, chﬂm?ﬂog ho,s divided
it into three parts, The contents of the first and third parts are
for the most pcw’f contained in the hitherto umow'nj(ccl Z%’inc{p{a,

u%’sheél below, 1—101. Th@ are main@ of a natural phﬂo—
sophicc& content, which is also referred 1o 739 Bwe&en%og in %71@
@fp?m&ix to the pw’n’w& g’w’nci?o{a, 60, On the other hand the
second ﬂpcwj( is of physical content and chﬁm%og ’(hcw renders
an account of a 3«@@% number of expwimen’(s m’ﬂl ’thc mozgne’(,
In this second pcw’f there arc also found numerous references
to the works of other investigators, while such refevences are
al%q_ge%ﬁw Iacﬁinj in 9(11@ first and 3(711'4’3 100:7’3(5, which are clecwly
based e%chtsiwly upon 9(11@ au%hov’s phﬂosophicai ’chinﬁinj, Of
the first and second pow’(s a summary by Swe&en%oqy has been
!pﬁ”t,‘nj(ccij 207262, cowcspomlinj for the most ?aﬁr% 1o ’(he POT—
tions ilalicized 13 ch&en%og in ’fhe rinted f%’mcz;na The
jfhwcl pafr’r whwﬁ chiefly contains the wese%j(ajaon of Sweden—
borg's cosmology, has been reprinted unabridoed, 265368, Tt is
also without doubt this ?wr’( of Swe&en%ot‘; s scientific writings

which more j({Hc:m any o’(hw Has attracted 3ene¥a1 attention,

In order to obtain a general wiew of the contents of this
extended work 7 'ho.w made a compo.m%iw inws%@a%{on of ’(710
3ene¢a1 comep%ions in Sweﬂen%@'s Yime concerning matler and
csepecioﬂ@ concerning ’(he cosmo1q9ica1 pfrouems, 7(71@ resulls of
which 7 here yepyoélucc,

ghemis%@ in %Hose times occwpiecl a very unﬂwelozpecl stand—
1001'%9(, The j:ow clements set up @ gm«pe&ocles still jowym&
%710 pwscn%a%im of ’fha chcm{col phcno«mena, In phys{col con—
siderations, howcwn jﬂle conccp’u'ons admitted in chemisj(ty were
cO%Si&@m?a@ modified, Descarles, who wi’fhou% doubt exevcised %71@

oreatest influence on Swe&m%og's views, suqoposccl that origi—
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fnol@ %ch was on@ one kRind of malerial pmﬂ({cles, ZB:_y jfheifr
striking cach other heir corners were knocked off, so that there
were formed pm’%{ﬂes complc%cly round and %mfnsycwcfn’c, which
were called “pafr’c{cﬂes of ’(110 second kind” Oul of ’fhc hnocked
of corners there was formed a fine dust of “particles of the
frst Rind,” which formed the fixed stars. They corrvesponded to
the five or light particles of those times, By heir condensation
’(hew were formed opaguc grosser "pm’({cfles of ’Che ’(hiwl kind,”
whiéh occur in ’fha sun spoj(s; and 1@ ’fheiv fw’(hw condensation
were formed “particles of the fourth kind,” which constitute he
caﬁr’c’h's crust,

T may be scen fvom ’(111'5 %ha% ’(He conceep’a'on oj: Descartes
110.41 scowcely a@%hinﬂ in common wijﬂl %Haj( which now oblains,
No o’fhw experience lies at ’chc basis of jdp’s sumoos{’(ion ’(hom
%ha’t bodies of very differing physical pfroqoefr’w'es occur,  There
is mo fu«%ﬁw cxjolanaj(ion of j(hc clzpem?wce of %Hese physical

pfroqow%ies upon %He sujoposccl pccuh'wi’({es of ’(he pcw’a’c%s,

In Sweﬁen%oay’s work no ojchw chwnjc is made in jfhese con—
ditions ’(hcm %ha’( 9(11@ number of po:r’tic%s is increased and an
aj(j(etmep’( made 1o derive all of j(hem fyom jchc maﬂlema’daoﬂ poin%,

This section is mot of pcw%{cdcw interest, but of ’fha \9%@%@4’
interest is 711'5 treatment of 9(110 cosmol@icaI pw?ﬂems, which has
also altracted considerable attention. We %haw ﬁfncl exjowssecl
various views whicfh cowesqooml more c(lose@ to our pwsen% con—

C@P%iO‘nS jfhom CIO %hOSG Ojc Bwe&en%ot‘;’s ‘P‘Y@&@CGSSOTS,

In %71@ feld of %110 natural sciences cosmolqiy, or j(he doctrine
of the ovigin and ﬂwdoqofmcvnj( of the haavcn@ bodics, is consid—
ered To be a paﬂ of as’wonomy, But on examining j(his c’ho.p%e*r
of o,s’wonomy s founci %71@’( mos? of %he astronomers were not
aHracted @ the cosmolqgiccﬂ p«oﬁems, which have been worked
upon foy %hc most pcw’( @ ’fhc «phﬂosoﬁlws, Iajolace, whose con—

tribution o our cosmolciqical come«p%ion 1s oﬂen ?woujh’f foafwcwcl

as onc of 9(11@ fowmos% ’ijﬂls of science, 71@5 pu%’she& tin a
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shorj( note at ’{he close of his 3vea’( work gxposﬁion du .iys‘?éme
du monde. On ’(71@ oj(‘heﬂr haml Rant Has treated %710 same su‘ly’ecj(
al 3wa’( 1@%3%71 in 711'5 %‘?uyesc%{cb‘?e und ﬂeow’e a?esjz’mmez.s,
This peculiavi@ is easily e%plaimcl @ j(710 fac% %ha% while or—
ciinm:y astronomical work is m’(he« unifown and demands an
accuracy ceeceeol{nj ’(haj( which is founcl in 9(11@ o%hw exact sci—
ences, 9(71@ cosmolqg{ca1 ?vesan%a’(ions are usucﬂ@ chamc’(wizccl @
30%0«@1 fca’(uws wi’(h mjcher 1#le precision, which ave devived
from very different branches of science and for the working out

of which fomgy is uscd much movre %Hm calculation,

Nis as alink in ’the 10419 chm'n of clevﬂozpmcn’( of ’the cosMo—
logical conceptions, reaching back all the way to the oldest Greek
phﬂosoqohws, that chclen%my’s cosmological contributions arc
of considerable interest dnaximander (611—54.; ?Jce) o?a«rﬁly 'hifn%s
%ho,’( an inﬁni’f@ number of heaven@ bodies was formecl out of
%71@ owlgimﬂ chaos @ some kind of a cireular motion, gm?e&o—
cles (a%ou’( 450 ?ace) also 710,5 a very uncerlain concejo’cion %710,’(
%he haawn@ bodies ho,w been se«pa«a%eél out fvom an or{gifnofl@
uniform cﬁaos, Similar views arc e%epwsseol 115}; @na%c&goms, j(he
%eachw of Bericles, Thcsc ﬁ«s’f a%’cemp%s at pycsm’(inj 9(11@ cvolu—
tion of %’h@ world were, howcwv, fowo’(’(cfn under ’thc influence
of @ristotle’s doctrine and %110 Yradition of ’Che chuwh c[lwinj
the middle ages. The man who again took up the old problem
was not at all an astronomer like 501owfnicus or fcﬁcv} but the
phﬂosoephcfr §ior3ano Bruno. -75@ attacked jche reigning doctrine in
jfhe most violent manner and Took ’(hc eposi%ion j(ha% jfhe world is
infinite and that the fixed stars are suns, avound which inhabited
plomc%s rewolwe, e considered %he ﬂplana’(s to be ﬂoa%inj in an

infinite, %mﬂnspcwm’t occan of c’(hw,

Jo j(his last doctrine Descartes gave a more scicfn’ciﬁc foymu—
lation, fa»vinj observed ’fha’( all %He ﬂplana’(s arc borne fovwwci
around jche sun in ’the same divection, 710 concluded ’fha% ’ﬂp’s de—

‘P&%CI@CI wpon a ‘UO‘Y%G% fowmecl CM’O‘N%CI %h@ sun @ %11@ ocean Oj:
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e’(hev, which vorlex when obserwed ffrom ’('he sun’s nor’{h po%
flows round from wjh% to Ieﬁ and j(hus (lﬁ”ajs cﬂon\g wijch ij(sdf
the plancts which float in i1 The planets he assumed to have en—
tered ’(he vortex from wi%hou’t, from cosmical space, whew 3(71@
once were sums, each surrounded @ s own wvorlex, These suns
ho.ol howewv been e%j(inﬁuishecl and %he vortex ci¥c1i%3 around
%hcrm weakened, aﬁw which %Hgy were drawn info a neighboring
mggh@ solar vortex. For our manner of viewing ’(Hese %hinjs %711'5
comejoja'on %ha’( %he pIane%s arce &«@3@3 a1onj @ a vortical occan
of ejﬂlmf scems very wy'us’(iﬁa%z, But %71@ conditions were alto—
3@%71@4’ ciiffewn’( in ’che time of Descarles. fc did not Anow aboul
MNewlon”s 3«@4!1’%@%1’0%. :’f %hc piane%s were not 3«@3@3 olonj but
moved themselves i%clcpcncla%jd s %hgy would travel in straioht
pa’(hs and soon mowe away fﬂrom ’fhe sun, This ouﬁf( indeed also
to be 9(710 case wi’ch %he pcw’(icles of 3(710 occan of e’(her, Thaj( 3(11@
did not mowe away Descartes could e%epiain in %711'5 way only,
%ha’( %hgy met resistance j:from o’(hw c’(hw paﬁi&cs whiéh were
in wvortices around mfgh%ownj ﬁxecl stars and so pwwn’(cél ’(He
pa«’(s of ’(hc solar wvortex fvom pene%m%inj into fow@n regions,
N was ’(hewfow very natural To assume suéh a vorlex around

%710 Sun, @escaﬁes assumccl %Ha% %71@ ‘UOY%(Z% 6%1,5%001 ‘PGY‘}O@%%OJ@,

Sweﬁen%@, aﬁhoujh 11@ makes no mention of Descarles in
the Wrz'nc{p{a, was without doubt most s%o*on\gly influenced @ the
%eachinjs of 111'5 3¢ea’( pwﬂmcssom The pyesen’(a%ion of %he gysjccfm
of ’thc world as given @ Descartes was Wcsumamﬂ wfewccl to
in %71@ lectures ot upepscﬂa as a j(w’fh 3@%@4’@1@ veceived, whose
auj@loy was mnot csvpcaicﬂ@ poin’(ecl oul since 9(11@ vicws élisphcecl
@ H{m were not %11‘”‘,911% woy’chy of mention. Bwe&cn%og has
received ffrom Descartes ’chc doctrine of vortices of ejfhw around
%71@ fixed stars, Bulin iﬂp’s doctrine he has made two modifications,
fc 710.5 assumed %ha% jdl@ vortical motion arosc 34*4&1&01@ and did
not exist from ’fhe %@innif@, iﬂp’s view, also 11@1& Ey Rant,

may be thought to have a fphﬂosoephicai advantage over that of
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Descartes, but it is omoosccl 1o ’ﬂle funﬂamen%cﬂ pw’ncivples of
mechanics and s %hewfow untenable from 7(71@ sj(anéljooinj( of
natural science, wherefore it was also abandoned @ iajﬂacc,

Thc o%heer mocliﬁcaj(ion of %he vicws of Descartes Has won
fmuch more wp«pfroval Mot wi’r‘houjt founéla’(ion did 1t seem 1o
Swe&cn%og simﬁw 1o assume j(ha% %710 1o1ome9cs and moons of
’t'hc solar {ys%cm pwoceeéhzél fvom ’Che solar mass instead of havifnj
wandered in from portions of space lying oulside of the solar
gys’ccm, mp's %110“,911% Has been Taken up @ Buffon, Rant and
iaqolace and s ’(hc funélamen’ca1 %hwﬂh% in %he admired hypo’(ﬁcsis
of iwplace, (s fr@cwcls details Sweclen%oq:g élich:gcs essen’({cﬂ@
ffrom his successors, fand and iaﬂaae assumed j(ha% jﬂle solar
mater was ov@inc&@ spwa& out over a very wide space, which
extended ?ogyoml %hc outmost p%mc%s, Jhm, o.ccwéli@ to ﬁom%,
were fozrmeol p1anc%s sz ’fhe c&gw\ga%on of masscs of matler;
according o iaﬂace, ?149 sejoamj(ion out of the rotating mass as
%710 result of cen’w{fujd fowc, chﬁen%oag on ’(he o’(he« hancl habl
assumed jﬂlajc 3(110 solar vortex mever hacl 50 3«0@% an cxtension,
Th@ epicme%s haél been forme& ?39 a cen%vifugai fowe Jcpenclinj
upon a con%imwﬂ@ increasing vortical motion of the solar mass,
as a resull of which its oulmost pcw’fs were scpam’ccél and cast out,
haw’ng drawn ’Chemse1vcs %qgc’(hcv into 31073@5 cowesyomlin‘g to 9(710
Wasen’( plomejcs and moons of %71@ <p1am’(cw:y {ys’fcm, @zﬂwww&s
%hcse heavcn@ bodies hacl been jmduol@ borne away quom 9(71@
sun to ’{he posijw'ons %hgy now occupy. Thew ’(hgy are drawn
a’long ?3}; j(he solar vorlex like shﬁos ?g flowing waler, (4 similar
view concerning j(he aqoow’(we of ’(110 pIcmc’Cs fwm ’(h@ SuUn was
also later expressed by Buffon, but he differs from Swedenborg
in 9(111'5, %ha% Buffon assumed a concussion caused @ a comet
which @ %waﬁinj in ffrom oulside and sj(friﬁinj %11@ sun gawe
occasion 1o %He cas%inj out of sha%’(ewél poy%ions of 1 In recent
Yimes, howcwn ’fhe famous gnﬂish astronomer §:5 Darwin has
exfpwssecl a vicw concerning %He removal of 7(71@ p’[cma’cs ffrom %71@
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sun ?Zy means of %71@ influence of ’thc tides, This influence acts
as a brake upon jﬂle central %oé@, ?gy means of which jfhe plcmej(

ciwh’nﬁ around it is 11'3%&1 fﬂrom ’(ha condre of s pa’(h, Thc
rotation enerqy of 3(710 cendral ?ooé@ is ’(hus chcmyccl into po’(cfn’(ial
enerqy in ’fhe plane%, Thus ’(he plane%’s time of revolution is
increased, In 7(71@ same way jfhe moon has been Uﬁccl up chOM
its central %oc:@ ’the ecw’(h, whose sqoce& of rotation has %hus been
decreased, so ’ﬂlo,’t ’fhe 1@%3%11 of a o?o:y 'has much increased, Thc
tides haw ’rhewfofre haci ’rhe double influence of 10%\9%%%1’%\9 %71@
ﬂo:y as well as ’ﬂle _year,

These %‘WO sj(a%cmcn%s are fouml %O %Q CLI‘Y@&CE? S%‘?’O‘Hﬂ@ QCIUOMC@CI

@ Sweélen%og, amlo@h he did not Anow ’fhaj( %710 influence of
’fhc Yides could be adduced as a cause,

Between jfhe Yimes when Descartes and Swecien%otg appeaw&
upon j(he scene falls j(he pefrioél in which Newlon made his re—
markable oliscow@ of the universal gravitation (1685), This led
1o ’(He admission %'ha’( space is emp@, since i1 does mot offer any
vesistance 1o j{he movements of ’(710 vfﬂomej(s and moons, @noﬂle«
conseguence was this, that it is now 3@%@4’@1@ supfposeal that bod—
ies act upon co.ch o%hw at a distance @ 3¢avii(y, TH{S conclusion,
howww, was somc%hi@ s0 an%@onis’tic 1o ’(110 concepjm'ons of ’(hc
time as inhwﬁe& from %71@ old phﬂosophws, ’fhaj( Newlon himsdf
shcwp@ eeqowsse& his oqojoosijcion o i1, This mo doubt occasioned
’('ha’( Newlon’s wviews, no%wi%hs’(amlinj %71@1'4’ surpassing advan—
%ctges, were for a 10@ time unable to make ’Chemsdws valid
outside of gnjﬁm&, o Voltaire being duc the homor of hawving
obtained for %hem an entrance into France and on %he continent
as a whcﬂc (1;50), N s mﬁler Wie@ jcha’( also Sweclcn%oq:g was
for j(he above mentioned reason deterved from emplgyin\g New—
ton's law as 9(11@ basis for his cosmo(lo\giccd reflections, This was
reserved for ’Che 3%@’( scientist Bufon (’(710 wcﬂ—ma’(checl rival
of Ifinnacus).

Fant's a’(’femqo’(s, however, made after those of Bufon, show
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fo:r 3¢ea’ter ﬁinshir wml Sweﬁm%og’s, Ran?'s aj(’(emzp% was
fimally succeeded by iajﬂaae’s celebrated nebular hypothesis, in
its turn also suﬁwinﬁ fwm essential clefec%s whiéh later Yimes
haw a’(’(amep’wcl to w«mco}y,

There is also cmo’chw cosmo1<29ica1 specula%ion in Swa&m%o*@ls
work which is of {mpoar’(omcc, The @3%%@90%@%5 of cm’cigui@
’taujh’( %Ha’f ’che expanse of Hecwefn has a similar extension in
all divections and conseguen%ly is sphefrical The middle poinj( of
the sphere is occupied by the central five, an hypothetical heav—
cfrﬂiy %oc@, in many wswc%s cowesponclinj to ’fhc sun, which also
later wqolaceci ’the central fire as ’(he middle poinj( of %71@ world,
%%wi%ﬁsj(ancunj %hajf j(his view of 7(71@ sun’s central posi’a’on was
the pwvaﬂinﬁ one, and is for e%a‘mjﬂc accejo%ecl @ @Opcwnicus,
%hew was not Iacﬁinj cven in ancient times cmo’t'hcr opinion,
wesuma%@ first aeqowsseﬁ @ Democritus, ’fhe 3¥ea%es% natural
10711’10501011@4’ of cm%iguiiy, which opinion was this, that the sun is
similar in yank 1o ’rhc stars, e also 71@1& %Ha% %71@ fmﬂﬁj way
is a collection of sun—wscm%’nj stars, 7\/0’1"(1104’ did §ior§ano
Bruno consider %he sun o be %71@ middle poinj( of ’(710 world, but
similar in rank To ﬂle o%’hw stars, This view was also aﬁwwawls
cxjowsseol @ Descartes and Swe&en%o*@, Swe&m%owj added a ve—
markable CXPYESSION concerning 9(71@ gys%em of ’fhe mﬂ@ way,
which has aﬁwww&s ina somewhaj( chwnjeél fowm been taken up
@ a number of authors in %hc feld of cosmoloiy, e had, like
Descartes before hicm, been much occujoicél @ jc’hose lines around
a mcgm’t called @ us lines of force, which 110 belicved ckpenciezl
upon emanations of mqgm%ic mater from %71@ mqgnc’(, Such con—
ccjo’c{ons are olwo.c@ found in Lucretius, who ﬂpvo%a%@ borrowed
%hem from Democritus, as also in a 711911@ clwcﬂowcl form in
Descartes. The lines of force lic most c1osely together around the
axis of the magnet, with which when most nearly adjacent they
run pamuel Now Bwe&en%oay sumoosecl ’(ha’( ew@’fhi@ in ’(ha

world is constructed accovclinj Yo a common plan, Thewfow ’(710
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awanjcmenjc of ’fhe least pwr’ts of jfhe m@%e%ic mater shouw be
mirrored in j(ha% {ysj(em of order which wgh% 1o pw’waﬂ between
the suns, Now since the suns are seen to be pacﬁccl most closel

olofnj %hc mﬂﬁj way, it foﬂows jfha’( ’t'his wgh% to cowesyonol to
an axis in ’Khe iysj(em of ’(he suns, Swe&n%og has not eeqowssecl
himself concerning j(hc remarRable civcumstance jfhaj( %his axis
should 1{ﬁa@ be s’(m@h%, in which casc %he mﬂﬁy way ouﬁﬁ 1o
look like a semicivcle in %he sfij, But instead ’ﬂp’s awa@emcn%
forms a closed belt around j(he vaull of heaven, One can cw’(ainly
also suppose fmo:_gnc’fic lines of force which form a civcle, as for
ceeafmple ina yinj—shafpecl fmctqfne’(, and we may form a pic’rwe
of ’(he mﬂ@ way in %111'5 manner, but 1 would be yecu’h’cw if
Sweélen?aoazg had not mentioned that he had such a thouoht in
case he wally did ’(h{nﬁ of ’rhis Ppossi %1’1{9@, This c%«plcw"ns why
%réﬂnﬁ who Has expwsse& himself in vggavél 1o Sweclm%m:g’s
view of ’ﬂps ma%’fw, considered jfha’c it must be sup oseél ’fhaj(
Ewe&m%og by “axis” meant some’ﬂlmﬂ uite cbﬁ'cwn’c f«rom other
au’cho«rs, rncvme@, o,cgua%ov If %lps Hacl been %71@ case, Sweden—
Tam:g s opinion would have closc@ agreed wﬁh ’fho,% which was
ceepwssecl sixteen _years later, and pyo%a%@ mcle«penclcnﬂ s Tgy
the gnﬂ{shmm Wﬁ_‘;h’g who considered the mﬂ@ way as cor—
res onolmj 1o %71@ echp’(w of ’(110 {ysj(cm of ’(he suns, Kanl was
ER 3‘11%001 with Wright's Thouoht and. Took 't up, without, how—
ever, according to 7\/ vén's opinion — 7\@4’0% having had access
to %hc cxcee&mg@ rarc work of WV@H’C having added a@%hmj

essential 1o i1

Sweﬁen%ow also cxpwsseal ’ﬂlc opinion jfhaj( ’ﬂlcw are still
3¢ea%e¢ gys%ems in which %11@ ﬂmﬂ@ ways arc clements, and so
fovjfh, This opinion closa@ agrees wml a view, 11197113 valued @
many, eeqowssecl @ Lambert in His “ﬁosmoﬁlqgisc‘he ‘ZBviefe,” of
%hc year 161,

SCC %07’%{]‘1727’56721’1'7‘% 5161' (/45%‘?’0710111150710% 5(250225672‘%74} 1820 - THC con—
%w?aujfw"n Ojc ‘?‘?’OfCSSO‘Y %‘YO% wﬂl foﬂow in ﬁls scries Ojc <PWPC‘YS gol
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If we Tm'eﬂ\y summarize ’(he ideas, which were first given
expression to by ch&en%@, and afterwards, although usuany in
a much modified form — consciously or unconsciously — taken uyp

739 o%hw au’('ho*rs in cosmoloﬁy, we find %hem 1o be ’(110 jconowi@:

° 371@ piane’fs of our solar sysjccm oer{gifna%e ffrom ’(hc solar

matter — taken up by Bufon, Kant, Laplace, and others,

° Jhe mfrj(h —and ’the o’(hev plcme’(s — ho,w 3ra3ua1@ remowved
jfhemselws ffvom %71@ sun and received a \9eméluo,n§y 10%3%11@%@3
Yime of revolution — a view again eaewessccl @ _@j Darwin,

o The cartl’s time of volation, that is %o say, the day's lenoth,
ho,s been 3mélua11y increased — a wiew again caqowssccl @

9 f Darwin,

° The suns are awa@d around jﬂla mﬂf@ way — taken up

@ WY*@WC, Rant and Lambert

o There arc still greater gys’cems, in which the mﬂf@ ways
are arranged — Taken up by Lambert,

cUﬂla% now is 9(71@ value of jﬂle cosmoI@icai yyinciﬁcs n
3ene¢a1? Jo %his gucs’c{on many very &iﬁcyin\g answers are given,
To indicate %111'5 we may frcfefr to ’fhe wi&e@ &iﬁevinj wcqgfni’w'ons
of Fant's cosmological work which, have been made in various
91.&0&’%@4’5, Du Bois %mon& says that “with Rant ends that
series of fphilosophers who were 1n comﬁejce possession of ’(hc
scimj(iﬁc ﬁnowieclge of %71@1'4’ times and who paf)’%icijoa%ecl in j(he
work of scientists,” Tha% j(h{s vicw 1s wnj(cfna%le, is clear fvom
AL AUqgcl’s expressions: "I one now make allowance for %’his
funﬂamenj(cﬂ erYor, (%ha’t Rant sumooseol ’fhe ciwli%\g movement
of the planclary system mot to have existed from the beginning,
but 1o have 3mc1uol@ clcw%joccl i%seif), Rant's %heoq:y contains

S0 many crrors and cliﬁcuﬂies in pm’%{cdm’ «poin’fs, %Ho,’f it now

ac’tuoﬂy is wijﬂlouj( any value,” These éliﬁcuﬁies and crrors are,
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howww, of suc'h a nature jchajf %71@ shouw have been appcwcnj(
cven in Rand's time to a man schooleél n jﬂle laws of mechcmics —
as all jﬂla essential wﬂimiﬁcs of meéhcmics Were cﬂwao:ly known

at j(haj( time,

Th@ 3¥ea%fe1mh01%z also vggavcls Ran?'s cos:molqg\y as %eiv@ of
hioh value. e says of it “that it together with a series of the most
hajoﬁy ’t'houjh’(s Spccl fofr ofhccul of his Yimes.” Tt can scmce@ be
sijoosecl %Ha% %he acu’(eje{lmihoﬁz made so cursory an examination
of Rant's “Naturgeschichte und Theorie des jimtmﬂs" as not %o
h‘wc discovered %hc gricvous errors in %Hc laws of mcchcmics which
are incident %o pmc’w'cany cvery zpovj(ion of ’(111'5 work, We must
therefore suppose that helmholtz considered Kant's cosmological
specuia%{ons as havinj a wvery 111971 value cven aﬁhough %heiqf
execultion on %'he mcchcmical side is unienable, ?ﬂp’s, fnamcly,
is gw’%e supposame, for %71@ cosmolcyicd specuia%ions hcwe a
?hibsophicai side which is of at least as 34’@3( signiﬁcwnce as %7101'4’
mcchanical side, So, for e%afmjﬂcj we find in jche cosmo1q91’ca1
ideas of §iov3¢mo Brumno, which must indeed be described as
%elonjinj to %He most remarkable in j(hc world's his’coty, no
new mcchom{col considerations al all which are of any value,
_fe has taken up ’the view of &vis%cwchus and @opeﬁmicus ’fha’(
%he eo:r’fh moves around ’thc sun; he fuv%hcwmow expresses ’(710
3«@%& jfhoujh% ﬂlaj( j(he eowj(h is but a &iminishinj Tile pm’j{i&e
in infinite stellar space, since innumerable stars ave like our
sun surrounded ?Zy ciwh’nj inha%{’wcl plomc%s — olwaoly 150 years
carlicr Mcolaus Cusanus ha& fm’ %he rest eaepwssccl 9(71@ vicw
%ha’( o%hcw heawn@ bodies are inha%i’(@& — and ha whemen%@
0S¢ up in omoos{%ion to %71@ fpwvaﬂinj as’(vol@iccd supws’(i%{on,
which lamed scientific inws’({ga’(iom jfhe view, namely, %ha% not
on@ j(he sun, but also ’Cha hecwmly %o&ies, exercise a powm’fmﬂ
influence upon cvenls on the carth and especially on men, T
is hcwcny possimc to express cosmo1c391'ca1 opinions of a more

cieczply wacfhinj significance, and still mo pvincip1as of meéhcmicol

11



1cavnin3 enter into %hcm, Bruno also hacl 1o Pay wml his 11'3%
for his Jm’inj deflance of j(he reigning, and as we now Know,
c&%@cﬂlw folsc views of j(hc time, ‘he was in %w%h far ofhmcl of
111'5 Yimes,

Jo those who have valued Rant very H@h@ belong furthermore
%hc 1ngenious but in hioh clg_qwc cccendric -@wmom as%ﬂroﬂ]ys{cis’c
Zllner, and in later Himes Ebert in connection wml 3(110 edition
of fant's above mentioned work edited @ him in Ostwald’s
“Klassiker.” Feve belong also Racckel and €, Wolf. For the rest
later scientific investigation is vather united in depreciating the
value of fanl's work, as for cxampie Diiring in 711'5 fw’%{sc%e
§05c7z1'c72‘?e der (@m’ndrz’en der Wechanik (18;5), Count £, Bfeil
(1895), g%whawl (@issw’(a’don, Munich, 1895), §c¢1omcl (1905),
foizmqmw (1906) and fomoc (1906), and it may be added AL
5Uq9e1 in %wcom%—g@&mmn's @707ou2d'w Hstronomic (1905),

@l of %11@ above mentioned auj(hoys haw considered Rant's
work fvom 9(71@ mechamcol s’(cmélpom’c and hwc not concerned
jfhefms&ws wﬁh jﬁhe 34’0@% Im&mj ideas in jﬂlew 3@%@4’@1 scow
On %11@ o’(hefr hanol a epﬁﬂoso?hw ﬁom’q has in 1115 work “Rani
und dic %%ua*wwsmschaﬁ (mo;) ranked hifmsdf on %hc ojﬂlw
side. C. w&f also emphaswes 3(110 %Houjh%ful poesy — 1, ¢, ’(hc
phﬂosophicai ciep%h — in Ranl's expressions, jaecﬁ@l has also
wi%hou’c doubt peﬂrmi’f%ecl Himscﬂf 1o be yi&& @ a 1011{10507011&0.1
(monis%{c) manner of treatment in his “%’(ﬁﬂiaﬁe Sché’jofu@s—
3esc71ich%e,”

T s jﬂlwefow exﬂaimci why 9(11@ cosmolq_gicc& ’(houjh’fs may
be called y’omcl and wonﬁmﬁﬂ, as fo« c%ample Ran?'s ’fhoujh%s
in 3(711'5 field, amlou\glh %heiq* execution does not agree wi’fh ’fhe laws
of fpﬁysics, Not cven 9(11@ 3wa% master in 9(11@ ﬁew of celestial
mechanics, iajﬂacc, has complej(c@ cscape& %71{5 fa’(e, R is now
ycc@nizefl ?Zy all ’ﬂlo,’t 111'5 0 hgﬂﬂy pmise& nebulay jfheow in
many poin%s conflicts with the laws of mechanics, although it
indeed in %710,9( wspec’( is fofr better ’fhan Rant's a’(’(emjo%, dnd
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besides i is in conflict m%’h various astronomical and physical
discoveries, among which at least one, that of the direction in
which %He moons of Uranus rewolve, was made when he was still
in his prime, Thew is Howwcﬂr no one «pw«pcweél to ck@ ’(ha’( ’(his
cosm&qgicol work of Iap1ace, amloujh it demands worﬁinj ovey
in almost all details, nevertheless belongs to the most impozrj(cmj(

scienj({ﬁc works which Haw been executed,

To take cmo%heer exwmfple, one of Ran?'s pve&eeesso«s in an—
%iguii(y, j(he famous natural phﬂoso«phw @na%otqoms/, %aujh% %haj(
%71@ original chaos had been 3m«1uol@ arranged in order, so ’(haj(
%he heaven@ bodics which now cxist were formed, ’(ha’( ’ﬂle sun
was an cnormous jlowinj Iwmjo of iron and %ha’( ’(ha o’chw stars
were also j1ow{n3 ?39 %heiqf w%inﬁ @ains’( %71@ suwounclinﬂ c’ﬂlm’,
Aost %hinﬁws arc no doub? élisposc& to ‘7‘(290«‘7‘41 711'5 expression
%ho,’( ’(he sun s made o:f iron as a wo«%h1ess cuw'osi’fy, J howwefr
?eymij( myseif Yo entertain an ai’(q'qc%hw &iﬁewn% opinion as to
%711'5 yoiﬂn%, gpcc’cwm oma@sis has %aujh’( us %ho,% iron ?yo%a%@
constitules a mos? essential ?afr% of ’Che sun’s matter, Observation
of %71@ constitution of metallic medeorites j(eaéhes us %ha% iron is
wi’fhou’c comparison %He most impw’fcmj( melal in ’ﬂlem, and from
various considerations we wview i1 as pvo%ame %710.’( 3(71@ ecw’(h’s
Jp’ef mass 1s irom, @na%o:goms was %hawfow 7{971%, accovch’nj
1o all %ha’f we Anow, mlaj( 71@ conceived j(he sun as covnsis%inj of
iron ﬂqoemlccl wi’(hou% doubt upon 711'5 ‘Bm’n\g Ted 139 some circum—
stance to ’fhc impor’tcm’( conclusion ’{ha’( iron plciys jche chief role
in inorganic nature, 3711'5 was a stroke of genius and havc@y an
accident, In like manner would a suwrﬁc{oﬂy juoil'qinj scientist
shwj his shouwcvs on hecw{nj ’rhe natve view %ha’c %he stars arc
ﬂowinj because %hgy rub qgcu'ns% %71@ ejchw, We know indeed %ha%
this does mot at all agrec with the view of our times, But I
maintain fnweﬂr’fhdcss jﬂla’( under ’(his fowmc&@ incorvect view is
W&n one of ’(110 ﬂwa%es’c %hwgh%s cver eeepwssccl Sccwcely one

humlwcl\yems ct9o ‘71105% asj(fronomws, cmci CL‘YYtO‘nj %h@m jﬂl@ 10&410‘?’5}

13



as feerschd and iaﬁaw, hacl no idea jcha’( jche sun wguiwﬂ any
sjro«réhouse from which it myh’( draw ’fhe CNOrMous gucmjfi’(ics of
hea’( which it pours foaf%h, 100:1’%19 in jﬂle foa’m of 7,1971% Th@ did
not reflect concerning ’(111'5 gucs’cion, On ’che o’ﬂlav homél Rant as
a phﬂosoqohw did ’(711'5, and also Bufon and many ojchws before
him, but among all known ?hﬂosoﬁcrs &naxq_goms was prob—
ably the first to do so. hie could mot suppose that the stars ouoht
not to have become extinet long ago on account of loss of heat,
hacl not Hca% in some way boen sustained, The meéhcmiccﬂ <pcwj(
of the above mentioned concejoj(ion of &naxogoms is unienable,

but 3(710 idea is nww’(ﬁdcss \9wmc1,

Now 11 1s very s%w'ﬁ{n\g ’(haj( all j(hosc wha Toefow Iajolace
made contributions 1o %Hc ckwlopfmenj( of ’fhc cosfmoiq'q{col ideas
were natural phﬂosophws, possi %13 wi’(h ’t'hc cxcep’(ion of Buffon
and Descartes who were also sciendists of note. But 11 is no
doubt most correct o consider ’(hci*r cosmo1q9ica1 works as %einﬂ
fo*r ’rhc mos? epcw’( natural phﬂosoﬁw, The same is also Truc of
Swe&cn%og’s work in ’Cha% he labored but 1ittle in worﬁinj out

mn pbysics 711'5 wiomy comywhensiw and most remarkable ideas,

G guesja'on st remains To be cxp1ainc&, and %ha% is %o wha’c
extent Swe&m%@’s ideas hcwc fowmcl ’Che basts of ’(71@ works
of his SUCCESSOTS, Thaj( one among j(hem wha agrees most c1osely
wiﬂl Sweﬂw%ov is Rani, of whom it is well known jcha% he
ha& ajoplicﬁ himself to Swe&en?ootq’s works, Rant himscﬂf says
in 1266 %ha’t chcien%m:g as if @ ifnspim%ion hacl discovered
scienj(iﬁc wla%ionshi«ps whiéh Rant ha& on@ been able to ceeplcw'n
after many and Icnj%hy investigations, T is for those who
compare Rani's spccula’tions concerning inha%ijccci worlds in 711'5
above mentioned work wﬁh Swe&en%ow’s accounts of 711'5 visions
gw'%c tmcmifes’t ’ﬂla% Rant 710,5 borrowed 711'5 ideas fqﬁom Sweclen%otq
and clo’(’heci ’(hcfm in more ﬁlﬂosophical 3mfmcn’£s, N is ’chewfow
not impw%a“a %ha’t he has also in o’fhev pcwj(s of ’ﬂle same work
been under Sweﬁen%oqg’s immediate influence and worked over
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111'5 ideas, On ’ﬂle ojﬂlcfr hom& it docs not scem as if Wfr@h’( hacl

known ch&n%og’s similar %Houjh%s, T cannot express myse1f
move decidedly since 7 have not had access to the original, but
1 would appear as if %ﬂrén considered WT@W(’S work To be
in&eepmckfnj( of chc[len%oy’s, (s concerns Buffon, 1t is known
%ha’( 110 possesscél Swe&w%@’s @yi'nciym'a in 1736 and 11 is indeed
possi ble ’(710,9( he was led 1o his cosmolo\g{ccﬂ syccula%ions %hﬂroujh
Swe&cn%ow’s work, Bul Buffon's views differ in hioh degrec
from Sweﬁen%og's, s0 ’(ha% it would be incorrect 1o How jfhaj(
he derived any 3wa9£ service f@rom Swe&m%my's opinions, iﬂlcw
is indeed mo doubt %Ha% Buffon knew %71@ vortical ’fheoty of
Descartes, whiéh was al ’tha’c tme 3@%@4’@1@ pvomubajceﬂ in 9(710
universitics, which %7100@ Buffon’s views resemble as Ul as

they do Swedenborg’s. Laplace knew Buffon’s wiews, bul hardly
fant's and still less Swedenborg’s.

The chief interest in Swe&en%oqy’s cosmo1q9icol conceqo%ions
lies in ’fh{s, ’(710,9( j(hgy form a link between %71@ cosmological
concep’u'ons of %Hc ancient philosoﬁlcfrs and of Descartes on ’(he
one side and jﬂlose of Rant on ’(hc ojfhefr side, Simﬂm’@ to ’(ha
comep’fions which ’fhgy connect, chﬁen%og's are little ﬂwelopecl

in %71@ mechanicd divection, so %ha’( 9(71@ chiejc wc@m must be laid
on ’fheiv natural phﬂosovphicd fpmﬂ(,

That Swedenborg himself considered his Frincipia o be chiefly
of phﬂosoﬁlical conten? appears not on@ fwm %'hc introduction
“on 9(110 means whiéh lead o true fphﬂosoﬁ]y and on ’(he %w@
?hibsoﬁlicadl man,” bt also especia1@ from the @pﬂpmcfl{%} 360,
whew it is cmphasizccl %ho,% his gysj(efm is built of %he conceqo%s
“finita,” “activa,” and “clementaria.” Fe says that he has mot
pu%’she& 711'5 work 1o win j(he favor of ’the learned world, or a
name or fame, mi’(hw will i1 concern him if no ome will give
yccoyni%ion to his work — in %711'5 ws?occ’f He takes an cnja'frcly

ciiﬁewn% posi’(ion about six _years Tacfow in jfhe hi’(hw’fo umow'njceﬂ
@m’nci;m’a, @ man who is sjwifvinj to ﬁnél %He %W%h of yhiiosophy
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docs mot concern himscif as 1o such %hinjs, "%{%hefr do 7 wish to
ask angone to olejoayjf ffvom %71@ pvimiﬂes of jfhe {Nustrious and
ingenious auj(hoys and 1o o.ccc?o% my own, wherefore 7 have not
wishe& to refer to 3(710 phi’losophy or name of angyone, in order
not o wound angone or Yo contradict cmojﬂlefr's opinion and not
1o appear to wish to in any wise clifminish his renown, “%u’ﬂl

is onc and spcaﬁs foq’ i’(seif,”

he Howww refers oa sinjle phﬂoso*phm’, wmcwﬁoﬁa@ moujh
none move significant than Christian Wolf, who “has contributed
fmuch to %710 extension of true ﬁlﬂoso?ohy," Jo him chélcn%ow
expresses oreat thankfulness for the use he has had of Wolf s
works in the revision of the Frincipia, R has however mot
been Possi ble for me aﬁeﬂr comparing it wi’ﬂl 9(11@ works of Wﬂff
referred fo, To find %Hose pm’%s of ch&n%@'s pwscn%a%{on in
which he has pemi’f’(@ﬂ himsdf Yo be influenced @ Wolf's wicws,
c%cefp%inﬁ in %he use of cerlain terms,

One must admit %ha’( itis a 3mncl %houﬁh’( b a’(%emp’( o

fwnish an eaep1anaj(ion of jfhe world accowh'nj to whiéh a com—
1010%@ harmony reigns between the greatest and the least — the
stellar gys’(cm and the atom — or even according %o ch&en%m:g's
comep%ion wml its least pcwj(, %71@ malerial poi%%, T can also
be msily understood wﬁy Swe&cn%og, who believed ’fhaj( he hazl

110’??{19 solved this pwoﬂcm} felt the clmpcs% satisfaction in a
work which Hacl occu?icél 50 Im:ge a por’a’on of 711'5 ufc,
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