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without Pain: The Skin began to appear yellow, and
Puftles appear’d, like Bladders, on his Finger 3 which
being prick’d, emitted a fanious Liquor. Intwo Days
time all his Symptoms vanifh’d, and he became per-
fectly well.

Fune 30, the Gentlemen of the Faculty met again,
when we tried feveral Experiments on Puppies, Cats,
and Pigeons ;s wherein we found the Efficacy of Mr.
Oliver’s Specifick, and gave the Company great Satis-
fa&ion. I therefore ... .. recommend him tg
Lovers of Natural Philofophy, and fuch who ftudy the
Benefit of Mankind. I think he deferves Encourage-
ment, that the Specifick may be mote univerfally

known, ,
Ste. Williams, M. B. F.R. S.

VII. A4 Propofal for the Meafurement of the
Earth in Ruffia, read at a Mecting of the
Academy of Sciences of St. Petersbourg,
Jan. 21. 1737. by Mr Jof, Nicédc L’Ifle;

forft Profeffor of Afironomy, and F. R, S.
Trmg/lat{:d from tla{tl:rench printed at St

Petersbourgh, 1737. 4to. By T.S. M. D.

F.R.S.

- Eceffity, or the Exigencies of Geography and

Navigation, put Mankind very early upon the
Enterprize of meafuring the Earth. For how is it
poflible to conftrué the Charts of cach Kingdom or

Empire, without fetting down all the Places in
D2 their
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their true Diflances, by the Meafures made ufe of in
each Country: Such as were the Stadia of the An-
cients, and fuch as arc our Miles, Leagucs, Werfls, e
And how could different States be comparcd with one
another, {o asto come at the Knowledge of the Spacces
they fevcrn!ly occupy on the Earth’s Suxfacc, without
knowng the Number of thef¢ common Meafures
contam’d ih a Degree, or in the whole Extent of the
Earth? Hence pxocccdcd the twofold Method of de-
termining the Situation of the different Parts of the
Earth, cither by thetr mutual Diftances fct down in
the Mcafures made ufe” of irr cach Country, or ex-
prefs'd in Meafures common to all; as Degrees, Mi:
nutes and Seconds, by marking the Longitude and
Latitude of eaeh-Place.

Upon the firft Determination of the Magnitude of
the Earth in Geographical Mecafures, as in Stadia and
«Arabian.-Miles;- the Ancients did not employ -any
great degree of Exadtitude.. They were content to fet
down the Circumference of the Eartli, dnd of its
Parts, in roumd' Numbers ;- probably, becaufe they
did ndt expe@t-to be able to attain much Precifenefs
m a Refearch of this Nature. - But according as their
Defircs of improving Geography encreafed, by en-
tering into a Detail of it, they found it neceflary to
have a more exaét- K.now‘cdoc of .the Magnitudé¢ of
cach Degree, not only in great Mecafurcs;, asin Miles
and Leagues, but alfo in Pearches, Toifes and Fect ;
which could not be donc Gtherwife than by Geome:
trical Operations and Aftronomical’ Ob(arvauons,
more exaft, and confequently more operofc, than had
been, or indeed could have been undertaken before.
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1 fhall notentet here upon a detail of the immenfe
Labours of modern Mathematicians on this Head, as
thofe of Fernel in France; of Snellius, Blaen, and
DMuffchenbroek in Holland 5 Norwood in England 3
Father Riccioli, and lately Monfignor Bianchini in
Italy 5 and the Gentlemen of the Academy of Sci-
ences in France s to get only the precife Magnitude of
a Degree in the Meafures of their rcfpc&nc Coun-
tries. But I will anfiver an Objc&tion which might
be raifed hereon, viz. That it was needlefs to under-

take thefe fame Operations in fo many different Places,
fince the Magnitude of a Degree once determined in
the Meafurcs of any one Country, may be eafily re-
duced to the Meafurcs of any other, by the exalt
Knowledge we now have of the Propornons of mo-
dern Meafures.  Whence it might be inferr'd, that
after all the Exattnefs which the Aftronomcrs of the
Royal Academy of* Sciences of Paris have obtain’d
by their Labours, in drawing their Meridian from one.
Seato the other, it is unncccﬁ‘ary to cnter upon a new
Undertaking of the fame Thing any where elfc:
fince, in order 1o rcap the Advantaoc of that Work
for the Geooraphy of each pamcular Country, no-
thing more is requifite than cxadtly to compare the
Meafurcs of thofc Countrics, with thofe made ufe of
by the French Aftronomers in their Operations and
Calculations.

Now, taking Ruffia for the Example, the Geogra-.
phical Meafures of which are Werfts, divided each into
500 Sagenes, and cach Sagene fuppofed to be exaltly
{even Feet Eﬁglz/b ; this Relation once known, as al{o
the cxalt Relation of the Englifb to the French Foort,
or to the Toife of fix Feet, which the French Aftro.

Domers -
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nomers employ’d in their Mcafurements, and of which
they found a Degree of a great Circle contain’d
§7060; what more is requifite for concluding that a
Degree of a great Circle contains 104 + #erfis? And
what remains towards the Perfeftion of the Geogra-
pay of Ruffia, in the moft minute Detail that can be
enter'd upon, but to employ this Meafure of #erfis,
Sagenes, and Englifp Fect, (if you pleafe) in attual
Mecafurements; and to conftru¢t the Charts by the
moft exa&t Methods of Geometry s taking care to fet
ticm down right, as to their true Bearings, and to
regulate them by the moft exa& Aftronomical Obfer-
wvations of Longitude and Latitude that can poflibly be
made.

It muft be confefs’d, we thould be very happy, if in
the Geography of -Ruffia we were arrived at this
Pitch 5 not only in the general Map, but likewife in
that of any particular Diftrit whatfoever, the neareft
and of moft Concern to us. But befides that we are
as yet far from pretending to thiss I will now make
appear that it is not poflible to attain it, without un-
dertaking an equal, and even agreater Work than all
that has been hitherto done in France and elfewhere,
towards the Meafurement of the Earth, I am myfelf
affrighted at the very Thought of what I propofe, and
am under Apprehenfions that it will give the fame
Pain to thofe of the Company, who know, as well as
I, the prodigious Labour in which this Work muft
engage the Undertakers. But what is not a Perfon
capable of undertaking for the Glory and Intereft of
her Imperial Majefty, when excited by the Benefits
fhe heaps on the Academy, and by the fingular
Prote&ion her Minifters grant to this Body and the

Sciencts
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Sciences therein cultivated! Sufficient Motives for
undertaking Matters of the utmoft Difficulty.

When I faid above, that an exa&t Knowledge of the
Magnitude of a Degree of the Earth in any known
Meafures of one Country was fufficient for conftru&t-
ing exat Charts of all other Countries, only having
a Regard to the different Proportion of the Mea-
{ures ; that is to be underftood upon a Suppofition of
the Earth’s being perfettly fpherical : feeing it is well
known, that in a Sphere the Degrees of all the great
Circles ate every where equal 3 and that we likewife
know, in a Sphere, the Proportion of the Degrees of
the {mall Circles to their great Parallels, according to
their Diftance from them.

But if the Earth be not perfetly fpherical, the Cafe
is quite alter’d : All the Degrees of the great Circles
will not be equal to one anothers and thofe of the
fmall Circles, taken at a certain Diftance from their
parallel great Circles, will not have the fame Relation
that the Degrees of the fmall Citcles, taken at the
{ame Diftance, would have on a Sphere. In all this
there might poflibly arife an infinite Variety, accord-
ing to the Figure the Earth might haves and as it is
not yet decided what is the Earth’s true Figure, and
that there is no better Method of afcertaining it than
by Obfervations made in fo great an Extent as that of
Ruffia : For thefc Reafons I have advanced, that the
Perfe@ion of the Geography of Ru/fia ftands in need
of this great Undertaking; which, befides the Ufeful-
nefs of it, will acquire much Honour to the Academy
of Petersbourg 5 if that Body can, by means of this
Work, contribute towards the deciding the celebrated

Queftion.
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Qucftion of the Earth’s Figure. But before I enter
‘into a Detail of the great Advantages of this Refearch,
and the Nature of the Operations I propofe, it is ne-
ceflary to explain in what Manner I mean that the
Queftion of the-Earth’s Figure and Magnitude is net
yer decided.

There have been fome who have long fincedufpetted,
and cven thought they were furnithed with Proofs of the
Earth’s not being exactly fpherical. Ihere entirely ab-
firac from the Unevennefles of its Surface, which are
not feafible in regard of the Earth’s whole Bulk; feeing
the Tops of the higheft Mouatains, and thofe even
few in Number, are fcarce morethan aLeague above the
Level of the Scas.  Wherefore, I fuppofe the Earth to
be bounded by a Curve Surface, fuch asit would be by
the Level of the Sea carried quite over all the Earth.
“Tis in this Manner, the Earth being comfider’'d as
cover'd with a Fluid, that Sit Ifzac Newton, in the
firlt Edition of his Principsa, publifh’d in 1686, has
.demonftrated, that {fuppoling this Fluid homogeneous,
and the Earthi to have been at reft at the Time of its
Creation, it muft have affumed the Figure of a perfe&
Sphere : But afterwards, fuppofing it to have a Mo-
_tion on its Axis, as is well known it has in 24 Hours;
this fpherical Figure muft have been.changed into that
of a Spheroid, flatted at its Poles, in which the De-
grees on the Meridian muft be greater drawing near
the Poles, than near the Equator.

Sit Ifaac confirms this Hypothefis of the Earth’s
Figure, by Obfervations of the Diminution of the
fimple Pendulum upon approaching the Equator: To
which Dr. Pound adds the Analogy the Earth has with
fome of the other Plancts, as Fupster, which fome-

tmes
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times appears oval, its lcaft Axis being that about which
it makes its Revolution.

This Opinion of Sir Ifzac has likewife been main-
tain’d by Mr. Huygens, though with fome fmall Dif-
ference.  But in' 1691, Mr. Eifenfchmid * having
compared the Meafurements of the Earth made in dif-
ferent Latitudes, as that of Father Riccioli in Italy,
of Mt. Picart in France, and of Snellins in Hol-
dand s and having found that the Degree, which re-
{ulted from thofe different Meafurements, continued to
grow lefs in drawing neater the Poles, (which is quite
the contrary of what follows from the Earth’s Figure
fuppofed by Sir Ifzac and Huygens) Mr. Eifen-
Jthmid was thereupon of Opinion, that the Earth was
longer at the Poles. ,

This Opinion of Mr. Ejfenfchmid was afterwards
confirm’d by the late Monf. Ca/li%7, in the Obferva-
tions of the Meridian of Paris.  For in 1701, having
carried on thefe Operations to the Pyrenean Moun-
tains, which is a Space of above feven Degrees and a
half, I found, that as he advanced to the South thefe
Degrees encreafed 3% Part, or 72 Toifes each De-
gree. ‘

Since the Meridian of Paris was, in 1718, catried
on Northward to the Sea, Monf. Caffni, the Son,
found, upon compating more than cight Degrees,
which this Meridian contains from Sea to Sea, that
the Increafe, going Northward, was but from ¢o to

* Jo. Cafp. Eifen{chmidii Diatribe de figura telluris Elliptico-; ha-
roide ; ubi una exhibetur ejus magnitudo per fingulas dimenfiones, “n-
fenfu omnium Obfervationum comprobata.  Argentorati, apud oh.
Frider. Spoor. 1691. 4to. (pag. §4. cum fig.}
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61 Toifcs cach Degrec; as may be feen in the large
Treatife publifb’d in a feparate Volume, as a Sequel
to the Memoirs of the Royal Academy of Sciences of
Paris for the Year 1718. Thefe Reafons did not
hinder Sir Ifzac from perfitting in his fit Opinion of
the Figure of the Earth flatted at the Poles, as appears
in the 2d and 3d Editions of his Principia, publifhd
in 1713 and 1726 : And ’tis very furprizing, that by
this very Figure of the Earth he demonftrates a certain
Motion it has, to explain in the Copernican Syltem
the Preceflion of the Equinoxes, or the apparent Mo-
tion of the fixt Stars in Longitude. Sir Zfzac finds
the Incquality of the Degrees on the Meridian, in fo
little an Extent as that of France, not fenfible enough
to be poflibly determin’d’ by immediate Obfervationss
and he is of Opinion, «that we dught more to rely on
the Obfervations of the fimple Pendulum, and on the
other Principles which he has built upon, ‘to conclude
the Earth flatted at the Poles.

In 1720, Mon{. Mairan attempted to reconcile the
two different Hypothefes of Sir Ifaac and M. Caffini,
by imagining that the Easth, .at its Creation, being
without Motion, was of a much more oblong Figure
than that which Cg}fius thinks it bas at piefent; fo
that it might have been reduced to that which it
now has, by the diurnal Motion on its Axis, ére.
But Dr. Defaguliers, who is of Sic Ifaac’s Opinion,
has made appear, in the Philofophical Tranfattions
for 1729, N@ 388. that Mr. Masran’s Suppofition
is contrary to the Laws of Motion; and has morcover
propofed feveral confiderable Doubts on the Obferva-
tions and Suppofitions employ’d by M. Cg/ffiu: in his
Determination of the Earth’s Figure in1718. A

As
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As foon as the Meridian of Parés had been ex-
tended from one Sea to the other, and M. Caffins had
thence deduced a Confirmation of the Syftem of the
Earth’s being longer at the Poles; I imagined a new
Method of deciding the Queftion, by the Obfervation
of the Degtees of the Parallel compared with thofe of
the Meridian.

For that Purpofe I confider'd, that as the Degrees
of the Meridian and thofe of the Parallel, at the fame
Elevation of the Pole, had different Relations, accord-
ing to the different Figures afctibed to the Earth ; no-
thing more was requifite for concluding which Hypo-
thefis was the true one, than to determine this Rela-
tion by immediate Obfervation.

Having {uppofed, that there had beetr obferved om
the Parallcl of Parss, a Space nearly of the fame Mag-
nitude with that on the Meridian, that is, of about 13
Degtees, fince that on the Meridian is about cight
2 Dcgrees; I found by an exalt Calculation, that
according to the Figure which M. Cgffini has given to
the Earth, this Space ought to contain thirteen Mi-
nutes and half of the Parallel more than in the Hypo-
thefis of the Earth’s being fpherical ;s which appear’d to
me confidcrable enough to be able to-decide between
thefe two Hypothefes, and by a ftronger Reafon be-
tween the Hypothefes of Newton and Caffini ; fee-
ing the Differcnce ought to be ftill more confiderable
than that now fpecified.

I concluded, at leaft, that, independent of the Figure
of the whole Earth, which could not be determined
by the fole Obfervations made in Franre, without
making Suppofitions, and admitting Principles, which
arc tililiable ta be contefted s it would be of great Confe-

E 2 quence
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quence towards conftrudting exa& Charts of the King.
dom, to afcertain this Relation by Obfervations, which’
confifted only in forming Triangles along the Parallel
of Par:s, and obferving at the two Ends the Diffe-
rence of the Meridians, by the moft exa& Methods.

The Difference, which I have now mention'd,
feem’d to me to be fo confiderable, that I was in hopes
of being able to determine it by Means only of two
Places within Sight of one another, and fituate to the
Eaft and Weft; provided their Difference of Longi-
tude were accurately obferved, independently of
Aftronomical Obfervations, by means of lighted Fires;
after the Manner that M. Picart put in Pralice in
Denmark, for determining the Difference of Longi-
tude of the Aftronomical Tower at Copenbagen and
of Uraniburg in the Ifle of Huen. With this In-
tent, in the Month of Aprif 1720, 1 went fome
Diftance from Paris Southward, to the Places which
I judged moft proper for my Purpofes butmy Defign
was not then executed, for want of Afliftance, and for
other Reafons, which I fhall pafs in Silence.

Since that Time, I {aw with Pleafure, that the Matr-
quis Poleni had hit upon the fame Thought with me;
as may be feen in his Letter to the Abbot Grand;,
dated in November 1724.

The Decifion of this famous Queftion of the Earth’s
Figure had ftop’d there, when in the Year 1733, the
Minifter of Framce having thought it neceffary to con-
fruct an exact Map of the whole Kingdom ; and be-
ing inform’d, that the Work could not be better car-
ried on than by the Afttonomers of the Royal Aca-
demy of Sciences, applied to M. Caffini on that Head 5

whe
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who was of Opinion, that, in order to execute it with
the utmoft Exa&titude, the fame Mecthod ought to be
employ’d as for the Meridian, by taking through the
whole Extent of the Kingdom, Triangles link’d to-
gether by means of Objeéts {een fucceflively one from
another, ¢re. This Proje&t of making a Map of
France by fuch Triangles, had been already offer’d to
Monlf. Colbert by Monf. Picart in 1681, but was not
then executed. However, M. Caffini propofed, that
thefe Triangles fhould be begun in a Dire&tion perpen-
dicular to the Meridian; in order to render thefe
Operations of Secrvice towards the Decifion of the
Earth’s Figure, purfuant to the Method which I {fpoke
of above: And M. Cafffni, having in Perfon under-
taken thefe Operations, and having carried them that
fame Year, 1733, from Paris to §¢. Mals, whotc
Longitude from Paris M. Picart had obferved in
1681 ; the Relations of the Degrees on the Meridian:
and Parallel were found to be fuch as were required
in the Hypothefis of the Earth lengthen’d at the Poles,
and even more lengthen’d than Czffizz had determin’d
in 1718. For inftead of the Diminution of afixticth
Part for cach Degree of the Parallel, which I had
found according to the Earth’s Figure, as detcrmined
by Caffini in 1718, he deduced from his Operations
in 1733, a Diminution of the 36th Part of cach
Degree.

True it is, that M. Caffini, in the Account he gave
of this Determination at the publick Meeting of Ns-
wember 14, ¥733, does not give it as entirely furcs
becaufe the Longitude of §¢. Mals, with regard to
Paris, was colle@ted but from one Obfervation only.
of Fupiter’s firft Satellite, wherein there may poﬁib&i
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be fome Error: But at lealt M. Caffini feems certain,
that therc is a very confiderable Diminution in the
Degrees of the Parallel of Paris, which confirms his
Opinion of the Earth’s being -longeft at the Poles.
This we are likely to have a better Certitude of here-
after, {ceing we are inform’d that this Meafirement
of the Parallel of Paris, is carrying on in France by
M. Cg/ffini’s Sons, M. Maralde's Ncphew, and feveral
other young Mathematicians, mftructed by M. Caffni
in this {ort of Work.

I' havei already faid, that all thefe Operations per-
form’d in Erance, for the Figurée and Magnitude of
the Earth, could not ferve to determine the Earth’s
Figute out-of France, without the Afliftance of cet-
rain. Hypothefes ; unlefs the fame thing were under-
taken and -carried on in the other Rcgions of the
Earth, morc Northern and Southern than Fraemce.
"Tis upon this Confideration, that the Royaz! Aca-
demy of Sciences took up the Refelution of fending
fome Aftronomers to make the like Obfervations as
ncar the Equator and the Poles as poflible, which are
the Places where the difference of the Degrees on
the Meridian ought tebe the greatet, according to the
different Hypothefes.

In the Month of April 1734, {ct out from France
three - Mathematicians and Aftronomers of the Aca-
demy, viz. Meflicurs Godin, Bongher, and De la
Condmmine, for the Province of Qusto, which is the
moft Northern part of Peru in Admericas in order
to obferve, juft undet the Equinoctial Line, the Mag-
nitude of fome Degrees of the Meridian and Equator.

As to the other Mathematicians and Aftronomers of
the fame Academy, viz. Meflicurs de Maupertuis,

Camus,
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Camus, Clairaut the Son, and Monnier the Son, whe
have been fent to the North, they departed from
France in April of laft Year 1736 with Mr. Celfius,

Profeflor of Aftronomy at iﬁd who accompamcd
them to Sweden, as far as the Bottont of the Gulph, of
Bothnia, where they might mecafure about a Degrce
onthe Meridian at its cromngthc Polar Circle. But as,

by the laft News I received from them, they -had not
fini’d their Operations, ’tis not yet known whether
the Magnitude of the Degree meafured. by them, fa-
vours the Opinion of M. Ca[ Ini, or that of Sir I/aac
Newton. All we know is, that they have found the
length of the fimple Pendulum faveurable to :the
lattcr that is, longer under the Polar Circle than far-
ther South. My Brother De /s Croyere, had already
found the fame Thing: For being at Archangel'in
1728, he there obferved, in the mof’t exa& Manner
he poflibly could, the Length of the fimple Pendulum,

which he found to be & Parts of a Linc longer than
at Paris.

We are likewife informed by the other Aftrono-
mers gone to Pern, that in their ‘Way towards the
Equator, bc:m<y at 8z, ‘Dommgo, in the Latitude of
18 Degrees 37 Mmutes they there found the Pendu-
lum fwmomo Scconds, to.be about two Linesthorter
than at ‘Pzrrs Thus, all we as yet know from+thofe
Gentlémen, on the Expeditions to the North and the
Line, confitms the Opinion of Sir Afzar Newtorn
and his Adhetents: And yet M. Mazran, whom I
have already mentioned, pretends, that this fhorten-
ing of th¢ Pendulum in.drawing fearer the Equator,
is in on¢ Sen(¢ -entirely independent of the Earth’s

Eicurc.
° Thus
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Thus it-appears from the foregoing Account, that
the Queftion conccmmg the Earth’s Figure is not yet
at an end. Nay, ’tis not impoflible, that after finifh-
ing all the Obfervations which are” altually making,
new Difliculties may arife, and new Obje&tions be
ftarted, that may prevent its being entircly decided.
Howeve1 all this Work cannot fail giving great Lighe
to this important Queftion, and procuring confider-
able Advantages to Geography, Aftronomy, and na-
tural Philofophy.

"Tis with this View, and particularly to render fuch
important Service to the Geography of Ruffia, that I
think it neceffary to undertake a Work of that Nature
in Ruffia; towards cxecuting which we have great
Advantages, which the other Nations have not. One
of the punapal of thefe Advantages is the great Extent
of Ruffiacvery way. For were the Meridian of the J -
perial Obfervatory of Petersbourg to be determined,
it might be carried to between 22 and 23 Degrees s
which is a fourth Part of the Diftance from the Pole
to the Equator.  The Meridians of Mo/to and Aftra-
can are not of lefs Extent; and corifequently we
might, by. the Meafurement of fomec one of thefe
Meridians, determine more exaltly than could have
hitherto been done, the Inequality that fubfifts between
the Degrces of the Meridian.

This is what the great Caffini wifl'd, whén, after
having, in.the Year 1701, determined this Inequality
by the extent of feven Degrees obferved in France,
as "has been mention’d above, he fays, that this Fa&
might  be verified by Meafurations of greater Extent,
if the other Princes of the Earth did contribute as

much
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much as the King of France towards the perfeding
-of Scienccs.

M. Caffin: was then ignorant of the Views which

‘Peter the Great had formed in the Eftablithment of

the Academy of Sciences at Petersbourg 5 nor could
hc then forefee that her prefent Imperial Majefty,
who now fo glorioufly governs in the Empire of
Ruffia, was deftined not only to purfuc the Defigns
projetied by that great Monarch, but alfo to ripen
them to Perfe@tion, by granting fuch Succours and
Afliftances for the promotion of Science, as were
never yet afforded from any of the greateft Princes
of the Earth.

In the great Extent which might be given to the
Meridian of Petersbonrg, as 1bovcfa d, there would
be the Advantage of knowing, by Opuanons link'd
together, or unmtcuuptud the Magnitude of fome
Dcorccs cqual to thofc which have been meafured in
Ifmme and to that which the French Aftronomers
have meafured in Sweden s and not only all the De-
grces between the two, which the French Aftrono-
mers have not had in their Power to obferve, but alfo
fome Degrecs farther Northward than that meafured
by them in Sweden.

As the Exigencies of Geography require the Tri-
angles, taken “for the Determination of the Meridian,
to bc continued on cvery Side, and principally in
Dirc&tions perpendicular to the Mcridian, or accord-
ing to the Parallelss with how great Exattitude may
we not then determine the Proportion of the De-
grees on the Parallels to thofe on the Meridian, by
means of the vaft Extent of the Ruffian Empue
which on its Weftern Side extending as far as all the
Dominions of Lurope from the moft Northern lto

the
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the moft Southern, has no others Bounds to the Eaft
than the Eaft itfelf, if I may be indulged the Expref
fion ; {ceing its Extent that Way contains near half
the Earth?

Another great Advantage to be obtain’d by the
Work I now propofc to be made in Ruffiz, is, That,
we coming after others, fhall reap the Benefit of all
their Knowledge and Experience in the like kind of
Mecafurements: Whence we may expett to fucceed
and exccute it better than could have been done elfe-
where, by applying timely Remedies againft the Difhi-
culties that occurr’d in other Places.

Thefe Opcrations are to be founded on a Bafis of
the greateft Length poflible ; which muft be adually
meafured, and with the greateft Exattne{s that may
be; asitis to ferve for a Foundation to the Mecafure-
ment of all the Triangles. And in this Poiat too we
have a very great Conveniency near Petersoourg, fce-
ing on the Ice here we may meafure out a Bafis,
greater than has been hitherto taken, namely, from
the Coaft ot Ingria about Peterhoff, to the Coaft of
Finland toward Syflerbeck. There is not lefs than
20 Werfls Diftance between thefe two Extremities,
and this great Diftance may be meafured very exadtly,
this Year efpecially, that the Ice is very even. More-
ovcr, as this Bafis is fituate between the Ifle of Cron-
ftad and Petershourg, in a Direfion. nearly perpen-
dicular to the Diftance from Petersbourg to Cron-
ftad s there can be no better Method for inferring
thence, by exatt Obfervation of the Angles taken at
the Extremities of -this Bafis, the Diftance from the
Centre of the Imperial Obfervatory to the Steeple of
the new Church of Cronffad; which two Obje@ts

arc feen reeiprocally from each other, and are not
lefs
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lefs than 30 Werfts afunder: And this Diftance omce
known exatly, will ferve as a Foundation for all the
Triangles that are to be taken; of which cach of the
Sides may have not lefs than from 30 to 40 Werfts,
according as we fhall find Objeéts advantageoufly fituate
for that Purpofe. We have, to begin with, the Moun-
tain of “Douderhof, which, with the Imperial Obfer-
vatory, and the Steeple of Cromffad Church, forms
one of the moft convenient Triangles imaginable for
the Subjeét we propofe.

In taking Obfervations at thefe three Places, we
fhall fee if we can difcover others of the fame advan-
tageous Situation ; but when no remarkable Objects
are found of the Situation and Diftance fought for,
they muft be erected on purpofe, in the fame manner
as was of necceflity done in other Countries: And
this may be done here with more Eafe, fcecing, in
Places where the Woods intercept our Sight, final!
Towers may be raifed, at very little Expence, out of
thefe fame Woods, with Signals placed on them,
which may be {een as far as may be required. In open
Places, where confequently Wood is not fo common,
Signals alone, without Towers, will fuflice.

The moft neceflary Inftruments for exccuting this
Undertaking, are, befides the ordinary Aftronomical
Inftruments, a common Quadrant of between two
and three Feet Radius, for obferving the Angles of
the Triangles that fhall be taken ; and -a Portion of a
Circle of the greateft Radius that can be convenient-
ly had, for obferving the Arches of the Heavens cor-
refponding with the Diftances meafured on the Earth.

I fay, the Quadrant ought not to have a Radius of

more than between two and threc Feet: For if ~it be
F 2 bigger.,
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bigger, it cannot for the moft part be made ufe of in:
Steeples and other Places of confiderable Height,
where “tis requifite to obferve 5 but alfo if it be lefs
than two Fecet, it will not give the Value of the Angles
with fufficient Exa&nefs.

As to the other Inftrument for obferving the Arches.
of the Heavens, its Radius ought not to be lefs than
from twelve to fifteen Feet : but ’tis not neceflary that
it fhould contain a large Portion of a Circie. 'Tis
only requifite to have this Portion fomewhat larger
than the Arch of the Heavens intended to be meca-
fured. Thus, as the Mcridians, which may be traced
in Ruffia, can be extended but between 22 and 23
Degrees, as already mention’d, it will fuffice, that the
Inftrument employ’d therein be a Portion of a Circle:
of 30 Degrees. _

M. Picart, for his firft Operation, got an Arch. of
a Circle made of 18 Decgrees and of 10 Feet Radius,
with which he thought himfelf fure within two or
three Seconds: And no other Inftrument was made
ufe of in the chictf Obfervations for the Mcridian of
Paris. The Aftronomers who are gone to America,
carried with them an Inftrument of twelve Feet Ra-
dius, and of a Portion of a Circle of 30 Degrecs.
But thofe come to Sweden, contented themiclves with
a Portion of a Circle of five I Degrees, and nine Feet
Radius: But this Inftrument, made by Mr. George
Graham, a very able Englifb Mecchanician, is by its
Conftruction fo exa&, that the Aftronomers who have
ufed it, think themfelves fure to two Scconds. The
one we want for the Obfervations in Ru/fra ought to
be made by the fame Artift, and of the fame Con-
frruction.

2o

"Tis
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Tis with fuch an Infirument that Mr. Bradley, a
cclebrated Englifh Aftronomer, has difcover'd, in the
Meridian Altitudes of fome ﬁxt Stars, certain conﬁant
and annual Variations, which do not proceed cither
from the Variation of the Refradtions, or from the Pa-
rallax of thefe Stars, or, in fine, from any Nutation or
Wavering of the Earth’s Axis; but which he accounts
for by the fucceflive Motion of Light.

Whatever be the Caufe of thefe Variations, (whicl
Caufe, as well as its Effc&t, are not as yct, perhaps,
entirely cleared up), as they may poflibly happen in
the Space of Time requifite to be {pent in making
the Obfervations for the Meridian, or in pafling from
onc End of the Mcridian to the OthCl 5 1t 1S ncbcﬁaly
with the fame Inftrument, or fuch another, that is
of pretty ncar the fame Exa&nefs, to examine the
Variations of the Stars made ufe of: Wherefore it
would be of confiderable Advantage, not only for
the Obfervations of the Mcafurement of the Earth,
but alfo for all the other principal Refearches in Aftro-
nomy, to have Orders given for procuring two mural
Quadrants of Mr. Grabam’'s Make, and of the fame
Conftru&tion, as I have alrcady fpecified s for which
there are Walls already raifed at the Imperial Obfer-
vatory, in the Plane of the Meridian.

With thefe two Quadrants, which might be of
feven Fect Radius, and the moveable Telefcope nine
or ten Feet long, we fhould be in a Condition to make
Obfervations of the utmoft Accuracy, fuch as the pre-
{ent State of Aftronomy requires.

Befides thefe Infiruments now mention’d, which
are of abfolute Neceflity to a folid Eftablithment of
Aftronomy and Geography in this Country, there ate

ftill
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ftiil fome other {maller Inftruments, that may be of
great Ufe in the Operaiions 1 propofe, or may ferve
to make other curious and ufeful Obfervations at the
fame tinuc that thofc for the Mcafurement of the Earth
arc making.

When the Sides of the Triangles, taken for mea-
furing the Earth, terminate at very clevated Places,, as
on the T ops of the higheft Mountains, it is ncccﬁ'axy
to reduce thefe Tnano}u to what they would be, had
they been obferved in horizontal Planes fituate upon
a Level wath the Sca. For this Purpofe, we muft
know the Height of the Mountains above the Sca’s
Level, which cannot always be determined geome-
trically, or would at lcaft be too tedious to perform :
\Vheretore, in the Meridian of Paris, which crofs’d
very high Mountains, M. Ceffinz was of Opinion, that
he ought to fix their Height by a fhorter Mcthod,

which is that of the ch,ht of the fimple Barometer,
obfm,cd on the Top of cach Mountain, and com-
pared with that obfcrved at the fame timc in another
Place, whofc Elevation above the Sea’s Level was
known. Butas that Method fuppofes the Knowledge
of the Proportion which the different Fallings of the
Mcrcury kccp with the different Heights to which
the Barometer is carried 5 and as natural Philofophers
arc not as yet cntirely agreed on this Head, for want -
of Obfcrvations of fufficient Accuracy : Thenee it
happen’d, that Dr. “Defaguliers, making appear that
Mr. Caffini has not employ’d the moft exact Propor-
tion, found Recafons for correéting, or at leaft for
doubting, of fome of M. Caffinz's Calculations. Thus
it muft be by the Afliftance of new Experiments, bet-
ter circumftanced than thofc hitherto made, and pur-

fuant
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fuant to a Theory entircly agreeing with thefe Experi-
ments, that this Method may be employ’d with Cer-
tainty, for determining the Height of Mountains by
the Barometer, and reducing the Angles obferved from
the Tops of thefc high Places, to what they would
be, if they had been obferved on a Plane horizon-
tal with the Level of the Sca. Now thefe new Ob-
fervations can be made on our Way in tracing the
Meridian; and for that Purpofe I have begun to
conftru@® compound Barometers, which, by their pe-
culiar Make, being very nice, will ferve to ob-
ferve with Accuracy the Quantity of the Mercury’s
Fall at the different Elevations to which they fhall
be carried, in order to fix with greater Certainty the
Proportion of that Fall. I fhall take particular Care
in the Conftru&tion and Ufe of thefe Inftruments to
provide a Remedy againft the Effet of Heat, which,
as it is different in the different Times and Places
of making thefe Experiments, may poflibly produce
apparent Variations, of which ’tis neceflary to keep

an Account.

There is ftill another Mecthod of determining the
Elevation above the Level of the Sea of all the
Points, in which the Triangles terminate, that are
made for the Meafurement of the Earth. This may
be done by beginning thefe Operations near the
Sea, as I propofe to do, and actually mcafuring how
many Toifcs and Fect the Places of the firft Sta-
tions are elevated above the Level of the Sea. For
if the Angles of the apparent Elevations of the fe-
cond Stations feen from the firlt be afterwards ob-
ferved, it will be an eafy -Matter, from the known
Diftances, to deduce the true Elevations of the latter

above
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above the former, and confequently above the Sea’s
Level, making proper Allowances in the Calculations
for the Difference of the apparent Level from the true
one. In this Method nothing is to be apprchended
but the Variation of Refradtions; but for this a Re-
medy may be found, for the moft part, by returning
upon one’s Steps, that is, by reciprocally obferving
the firft Stations {cen from the fecond : For if it be
found, that as much as the fecond Station appears cle-
vated above the firflt, fo much the firft is deprefs'd be-
low the fecond, except the fmall Difference which
nuft arife according to the given Diftance, it will be
a Proof, that the Refraltion has been of no Pre-
judice.

The Obfervations and Determinations of the true
Heights of all the Places which are to be vifited, wiil
not be the leaft laborious of thofe that are to be made
in thefe Journies; but then their Ufefulnefs will be a
{ufficient Recompenie for the Trouble ; feeing they will
afford us the Means of knowing all the chiet Uneven-
nefles of the Ground traverfed by thefe great T
angles, . which being compared with the Length of the
Courfe of the Rivers, may give us room to judge of
their Rapidity, of the Eafe or Difficulty of their Co-
munications, ¢rc.

The other confiderable Obfervations and Experi-
ments to be made in the Journics undertaken for fuch
Enquiries, are, the Obfervations of the Magnetic
Needle, both as to its Dip and Variation : But chicfly
the Obfervations of the Length of the fimple Pendu-
lum, which, at prefent, is become requifite to be ob-
ferved with as much Exactnefs, and in as many Places
as is poflible 5 but alfo for which there are newlM?-

' thods
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thods invented, that we are promifed the Communi-
cation of, and which probably furpafs thofe hitherto
made ufe of ; in as much as, fince thofe Methods have
been found by the Roya! Academy of Sciences of
‘Paris, it was thought proper to notify them to the
Aftronomers fent to Pery, in order to put them in
prattice in their Obfervations.

Whercas all thefe Operations and Obfcrvations,
which I have here propofed, however arduous and
difficult they may prove, have no other End than the
Benefit of Geography; thofe who are to have the
Management of this Enterprize muft be attended by
feveral Surveyors and other Mathematicians of this
Nation, who are to be inftruéted on the Road, and
employ’d at the fame time in leflfer Operations with
{maller Inftruments : By which Means the Maps of the
Countries, taken in by thefe great Triangles, may be
verified ; and thus, according as this Work advanccs,
the finithing Stroke may be given to the Charts ot
Ruﬁﬂi V
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