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TRANSLATOR'S PREFACE.

Iv 1552, a pamphlet, entitled The Compedation of e Orbit from These Conrplide
Observations, waa published, under the wathovity of the Navy Department, for the o
of the Awericon Epbemeris and Nowticol Afmanas, the object of which was o exoerpt
from vardous parts of Gavee's Theoris Mofws, nod to ammoge @ proper order the pumes-
ona details which eombine to form this complicated problom.  To these wese added an
Appendix containing the results of Professor Bxoks's investigations, [Eber den dwencl-
mefell ciner doppelien Holmbestimenmg ous demselden drei geocendidecien Owrtern (Al
handlhogren der Abadewmic der Wissemschoiten i Berling 16845), and elso Professor Pemop's
Graphic Delinentions of the Curves showing geometrically the roots of Gavee's Equa-
tion 1V, Aricle 141,
that & complets translation of the Theoria Mo should be undertaken, not ooly o meet
ﬂamﬁhmmmmﬁnumadmgmmlmh:wm
thin work {now become very vare nnd costly) i a standard and permanent snthority.
This underiaking has been pustivulady encoursged by the Bmithsoninn Testitution,
which hus signified ifa high estimate of the importance of the work, by coatributing to
its publication. Mﬂhyﬁnmﬁmiﬁjnfﬂml.ﬂm:wnfﬁaﬂm,ﬁi
Translation is printed by the jolnt contributions of the Nanutical Almanse pad the Smith-
sonkan  Instttution,

The potation of Gavss has been strictly adhered to thromghont, and the transiation
has esn mads as neady literal as possible Mo pains have been epared to sseun: typo-
graphical acouracy. Al the errata that have heen noticed in Zaca's Monailicke Corre-

spoiidens, the Beilings Astrouowizches Johwduch, and the Asfromonvische Nacheichien, have
[*]
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beent corrected, and in addition o tbese s considerable mumber, a list of which will be
found in Govnp's Astroromics! Jowrsel, that were discoversd by Professor Coagvassr
Mmuﬂdhdﬂutmﬂurﬂhuﬂtm,whuhummdﬂmfnmuhnﬁﬂmhndjﬂf
the work with great care, not only by comparison with the criginal, but by lndependent
verificution. The procfshests have also boen casefully read by Professor PurLires, of
Chapel Hill, North Ceraling, and by My. Boxecs and Professor Wivioox of the Nawtioal
Almanae office.

The Appendiz contalns the resulis of the investigations of Professor EweEx and
Profosmor PriRce, fromn the Appendix of the pamphlet above reforred to, and other mat-
ters which, it is boped, will be found fnzeresting nod usefol to the practical eomputer,
among which =re several valuable tables: A Teble for the Motion in a Pambols from
LeVenamn's Auwiales de L' Obsereafoire fmpéria? de Poris, Brsaxt® and Possrit's
Tables for Ellipees and Hyperbolas closely resembling the Parsbols, and n eonveriomt
Table by Professor Huspann for facilitating the use of Gavee's formulas for Ellipees and
Hyperbolea of which the eccentriclies are nearly equal o wsity. And in the form of
tofes on their appropriste articles, nseful formules by Besspn, Nuwotar, Hxogs, Gavss,
and Perecy, sid o enmmary of the formolas for esmputing the oebit of w Clomet,
with the mecompanying Table, from Oueess's Abbondlens ucher die leickieste wnd be-
yusieete Methods die Bokn eimes Comsten su bapechues, 'Weimar, 1847,
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PREFACE.

Aszen the laws of planetary motion were discoverad, the geaius of Karize
was not without resources for deriving from observations the elements of mo-
tion of individual planets, Trows Brass, by whom practical sstronomy bad
been corrded to a degree of perfection before anknown, had observed all the
phmwlhrwghalﬂngmﬁmdymmﬁmﬁagubm%uﬂwiﬂlm.
much porsevertace, that there remained to Krezm, the most worthy imheritor
of eech a repository, the trouble only of salecting what might seem suited
to any special purpose. The mean motion: of the planets aleesdy deter-
mined with great precision by mesns of very ascient obeervations diminished
not & little this labor,

Astronomers wha, eubsequently to Keeums, endesvored to determine stil
more socnrafely the orbite of the planets with the aid of more recent or
better observations, enjoyed the same or even grester facilities For the
preblem was no longer to deduce clements wholly unkunown, but only
elightly to correct those already known, and to dofine them within nerrower
linsits,

The pringiple of wniversal gravitation discovered by the illustriovs Neweox

b : (iz)
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opened & field entirely new, and showed that all the heavenly bodies at
least those the motions of which are regulated by the attraction of the =um,
must necessarily, conform to the same lnws, with a eight modification only,
by which Keetrz hod found the five plinets to be governed. Kesere, rely
hgummaavﬁmm#mhmmﬂﬂatﬁawhitﬂm
planet is an ellipse, in which the areas are described wvniformly about the
sun ocenpying one focus of the ellipse, snd in sack a mammer that in differ
ent ellipsee the times of revolution are i the sesquinlieral ratio of the semi-
axesmajor.  On the other hand, Neweow, starting from the prineiple of
universal gravitation, demoustrated d privd that all bodies controiled by the
a.thml:l‘"ﬁ:lmDfihﬁmnmuﬂtmminwninﬂ:ﬁﬂm.nfvﬂﬁdlﬂlaplmh
prezent tme form to oy, namely, ellipses, while the remaining fhrmu_._r.lmhu-
las and bhyperbolas, must be rogarded as being equally powmible, provided
there may be hodies encountering the force of the sun -H'I{'-]lﬂ:lﬂrﬂquili'i_.'ﬂ
velonity; that the sen must elweys ﬂmup_fun&fmuﬂﬂfihﬁmiﬁmthm;
that the sveas which the same body deseribes in different times abont the
san gre proportionsl to those times; and finally, that the areas deseribed
about the sun by different bedies, in equal times, are in the subduplicats
ratio of the semiparamaters of the orbite: the latter of thess laws, identicsl
m elliptic motion with the last law of Keeixe, extends to the pambolic and
hyperbolic motion, to which Ksrues's law caunot be applied, becanse the rev
olutions are wanting, The clue was now discovered by following which it
beeame possible to enter the hitherto insecossble labyrinth of the motions of
the comets.  And this waa so successful that the single hypothesis, that their
orbite were parsbalas, sufficed to explain the motions of ull the comets which
hed been securstely observed. Thos the system of universsl gravitation had
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































