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XXXI. Extraét of a Letter from Mpr.
Mallet, of Geneva, 20 Dr. Bevis, F. R. S.

Read June 21, HAD the pleafure of writing you a
177e. I few lines in the month of Auguft, laft
year, when I fent you my obfervations relative to the
tranfit of Venus, which the Peterfburg Academy has
printed without my knowledge, whilft I was yet in
Lapland. I left Ruffia foon afterwards, and have
been five or fix months in my own country. Part
of this time I have employed in reducing and com-
puting my obfervations made in the North, to get
what ufeful refults I could from them, which I have
juft now fent to Peterfburg, to be printed in the
Commentaries of the Academy. As it may be fome
time before that volume will be publithed, Ithought,
Sir, you might be willing to be informed of fome-of
the principal confequences refulting from my ob-

fervations.
1°. To determine the latitude of Ponoi, where I
-obferved the tranfit, a great number of meridian ale
titudes of the ftars and Sun, taken with a quadrant
of z feet radius, made at Londen by Mr. Siflon,
gave the -elevation of the pole 67° 04" 30”. I was
not able to make any other obfervation but that of
the Sun’s eclipfe, on-the 4th of June, for determin-
ing the longitude. 1 obferved with a 12 feet achro-
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matic telefcope of Dollond, the end at ot oy’ 55"
apparent time. The celebrated M. L. Euler, who
has computed feveral obfervations of this eclipfe
made in different places, finds, by my obfervation,
the difference of meridians between Paris and Ponei
2b 25" 33/, thatis, 38° 51’ Eaft of Paris.

2°, On the obfervation of the tranfit of Venus.

I obferved, with the fame telefcope, the interior
contact at the entry at 10% 15" 4/ apparent time.
I have computed very fcrupuloufly the effe¢t of

arallax on the moment of this contact; I made ufe
of the fame elements that M. de la Lande gives in his
Memoire, printed in 1764, excepting that I afflume
the neareft diftance of the centres of Venus and the
Sun, feen from the centre of the Earth 10’ 27"
which quantity I deduced from the whole duration,
obferved at Hudfon’s Bay, by Mefl. Dymond and
Wales, as™ given in the news-papers. I find the
effe@t of parallax 7’ 03" of time, whereby I muft
have feen the contact fooner than at the earth’s
centre. 'The computation of my obfervation gives
moreover the moment of the conjunction at g2*
46" 21}’ apparent time at Ponoi, and the geocentric
latitude of Venus for that mement 10/ 33”,9.

If the neareft diftance of the centres be taken 5
lefs, I find the effet of parallax %/ 11/ of time,
that is, 8* greater, the latitude becomes 5" lefs, and
the moment of the ‘conjunction 1" 28" later.

°. I have made a great number of obfervations for
determmmg the force of gravity and the length of
the fimple pendulum fwinging feconds. Iufed an
invariable pendulum which M. de la Condamine got

conftructed at Quito, when the French academicians:
went
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went thither to meafure a degree of the meridian,
which he was pleafed to fend me to Peterfburg;
this pendulum, which is no other than a fimple fteel
rod fixed to a lentille, made at Para 98740 ofcilla-
tions in 24 hours of mean time, and at Paris 98891
in the fame time. 1 made experiments with this
fame pendulum at Peterfburg, before my departure
for Lapland, and have repeated them finee my return
thither. They give the number of ofcillations in
24 hours of mean time 98941, having been care-
ful to preferve conftantly the fame temperature, and
to caufe the pendulum to fwing very fmall arcs,
At Ponoi, I found the number of ofcillations
98946. Hence it follows, that the fimple pendu-
lum, which beats feconds at Peterfburg, will be
441,02 lines (Paris meafure), that is, .43 lin. longer
than the pendulum which beats feconds at Paris;
and the pendulum at Ponoi will be 441,22 lin. that
is % lin. longer than that of Paris.

The excefs of the Paris pendulum above that at
the equator has been determined by the academicians
1,50 lin.; and admitting Sir Ifaac Newton’s principle;
and Huyhens’, that the increafe of gravity, in ap-
proaching the pole, follows the ratio of the fquare of
the fine of latitude, we fthould find 1,98 lin. for the
excefs of the Peterfburg pendulum above that at the
equator, inftead of 1,95, which I find by my ex-
periments ; the fame calculus would give 2,24 lin.
for the excefs of the Ponoi pendulum, inftead of
2,15 lin. which refults from my experiments,
Hence it would follow that the increments of gravity
follow a ratio fomewhat greater than that of the
fquares of the fines of latitude; and this refult is

confirmed
L
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confirmed by the experiments made at Pello in Lap-
land, by the French academicians.

4°. 1 obferved feveral times very exaltly at Ponoi,
the declination of the magnetic needle 1° 10” Eatft.

5°. Exa& obfervations of the inclination of the
needle made in different places of our globe, com-
bined with thofe made long ago on the declination,
would be very interefting and proper for the ad-
vancement of our knowledge, as to the theory of
magnetifm, which hitherto is but little underftood.
It is the difficulty of making fuch obfervations, and
obtaining accurate refults, which has difcouraged phy-
ficians and travellers ; but it is furprizing that {olittle
has been done in this matter, fince Dr. Daniel Ber-
noulli furnithed us with new ideas for conftructing a
machine fit for determining the true magnetic incli-
nation, in a Memoire, which gained the prize pro-
pofed for this fubje¢t by the Paris Academy, in 1743.
He got an inclinatory needle conftructed at Bafle,
upon new principles, and the experiments he made
affured him -of fuccefs; he found the inclination at
Bafle 714 degrees. -

Mr. Euler, the fon, made ufe of the fame compafs
at Berlin, but by employing a method entirely
different from that of .Dr. Bernoulli. He gives -the
‘particulars thereof in the Memoirs of the Academy
of Berlin, 1755. After a great number of obfer-
vations, he found the inclination to be then at Berlin
between 72% and 73 degrees. At Peterfburg I got
conftructed a like machine, and ufed it for determin=-
ing the inclination at Peterfburg, Kola, and Ponoi; I
employed both the methods of Mefl. Bernoulli and
" Euler, and found a wonderful agreement in the re-
fults
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fults drawn from a great number of experiments.
Two needles made by different artifts, one at Bafle,
the other at Peterfburg, confequently fufceptible of a
different magnetic force, produced but very minute
differences, inevitable in fo delicate experiments; the
feveral particulars are recited in the papers I have
fent to the Peterfburg ‘Academy, from whence it
may be concluded - that it is poffible to determine
with this inftrament the true inclination of the
magnetic needle, without béing any way liable to an
error of half a degree in the refult, which in my
experiments is as follows.

At Peterfburg lat, 59° 55’ longitude 48° the incli-

nation wasin 1769 73°%
At Ponoi 67 o4 5851/ 76%
At Kola 63 54 49 45 77%

6°. 1 have moreover fubjoined the feveral particulars
of my meteorological obfervations, during my five
months ftay in Lapland. Let it fuffice to give you the
mean height of the barometer, which I found 27 in.
6,2 lin. (Paris) in March; 27in. 5,5 lin. in April;
27in. 7,6 lin. in May ; and 27in. 5,8lin, in June:
the mean height for four months being 27in. 63 lin.
1 could not well meafure exactly my elevation above
the level of the fea, but I take it not to exceed 40
or 5o toifes.

If you think, Sir, this fummary worthy the
notice of the Royal Society, be fo good as to lay it
before them.

I am, dear Sir,

Your affe@ionate humble fervant,
Cour de St. Pierre,

Geneve, 13 Aviil, 1770, J A. Ma}!et.
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