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ADVERTISEMENT.

o — ——

Thae following Memoir originally appeared in the
Transactions of the Italian Society (Memorie di
Matematice ¢ & Fisive dells Societd {taliana,
Tom, vi. Perona 1792): but, although it has
been so many years before the public, I do not find
that the subject of it has been taken up by any
_ persons either here, or on the continent. In fact,
I believe that it is not generally known in fhis
. country : and it is with a view of drawing the at-
§ tenfion of sstronomers more closely ta it, that 1
3 now present them with this translation. The ac-
& knowledged talents and abilities of the Author
" must at all times ensure it an attentive perusal :
but particularly at this period, when s more than
ordinary degree of interest is excited towsrds the
subject of the true figure of the Earth. T am
aware that there are some apparent difficulties in
the method pointed out in the Memoir, yet I am
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not without hope and expectation that they may be
eventoally overcome : and that the mode herein
proposed miy at least be brought in aid of the
other methods at present adopted for determining
that difficult problem.

~ Tothe Memoir itself I have subjoined some Notes
ponﬁecteﬂ with the subject ; which, however, may
be c!istinguiéhed from those of the Author by the
Mﬁnn of the letter B.  And to the whole I have
added an Appendix, wherein I have attempted to il-
lustrate the views of the Author; and ventured to

* propose such methods as may best tend to carry his

object into execution.
Francis BaLy,

Grav's Inn,

May 20, 1819,

#,% As the pretent Memair is not published for sale, 1
ahall be happy to fuznish such persons, as may send their
Cards for that purpese, with any number of copies thl:g

mey require, :
e = Fu Bq




MEMOIR

o

A new and certain Method of ascertaining
- the Figure of the Earth.

Br A. CAGNOLL

§ 1. The truth of the Newtonian theory of uni-.
versal gravitation is proved by the wonderful agree-
ment in all the celestial phenomena, which have
hitherto becn submiitted to the tests of caleulation
and of observation. - There probably is-not any as-
tronomer of the present day who is pot convinced
that our planet is compressed, or fattened, at the
poles, and protuberant at the equator. In fact, . if
we combine this theory of Newton with the hypo-:
thesis of the elliptical form of the earth, we. shall
* find that the precession of the equinoxes and.the.
mutation of the earth’s axis are suffictently ac-
counted for. Other arguments indeed, in favour

of the elliptical form, may be derived from the rota.
tion of the earth, which is now generally admitted :
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and others again from the differences in the length
of the pendulum vibrating seconds in different lati-
todes.  Btill however we want some theory of the
internal density of the earth; which, it is feared,
will ever remain hid from human investigation, But
if, to the want of this essential knowledge, we add
the irregularity of the figure of the earth, as shown
by the measurements of the degrees on jts surface ;
if, to the doubts which some persons may still enter-
tain of the truth of the compression of the poles#,
we add the discordant opinions as to the quantity
.of that compression ; we may surely assert that it
will be no small advantage to point out & method
(independent of all hypothesis) for determining,
with facibity and with the greatest precision, the dif-
ferences between the terrestrial radii st an indefinite
number of points on the earth’s snrface.——3uch
indeed is the objert of the present memoir.

- §2. It bas always been said, when speaking
of the: compression or flattening of the poles of the
earth, that the Parallax of the Moen would afford
the best means of sacertaining it; provided the va-
riations, srising therefrom, were of sufficient mag-
nitude to be obgerved with perfeet aceuracy. But,
simce, by supposing this compression not to ex-
ceed }, of the semidiameter (which is the most
received opinion at the present day) there would be

- % oo Lorgna * Prinelpf di Geografin & § 31,
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a differenée of not more than 9" betieen the mdon's
pamllex at the equator, and her parallax at a
high latitude, for instance 60°; so indeed it is
bat too true that a difference so small might be
easily concealed under the possible errors of ohser-
vation. It was, on thia account; that Manfredi
and Maupertuis in vain sugpested the determina-
tion of the compression by direct observations of
the moon's parallax : ner has any advantage been
hitherto obtained by this method.

-§ 3. But this is not the only instance in which
& quantity, extremely minute on one side, has been
found to produce: effects that are quite discernible
on the other. The attention of the ohserver showld
- be directed to those poinis where they are miost
sensible. This has been the ohjeet of tny researeh;
- - and T hope not entirely without success. For, there
are circumstances in which scarcely a second in the
perallax may cause a difference of 15, 20, or 30
seconds of time, or even more; in the duration of
the oecultation of a star by the moon. But, oo-
cultations, more particularly when the immersions
take place behind the dark ¥mb of the moon, can
easily be observed without committing an ervor of
& single second of time*: so that opportunities
© % The duration of an oocaltation cannot protbly be a6 wall ob-
served when the incversions take plsce behind the dark limb. of the
moon, a3 when they take place bebiod the illuminated side ; since
the instan? of emersion cannot be so well arcertained, B.
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