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4 Breviate of Monfieur Picarts decount of the < Meafure of the

Earth.

HIS Account hath been printed about two years fince, in
French 5 but very few Copies of it being come abroad,
¢for what reafons is hard to divine; ) it wi.l be no wonder, that
all thiswhile we havebeenfilent of it.  Havingat lengthwet with
an Extract thereof, and been often defired to impart 1t 1o the Cu-
rious 3 we fhall no longer refift thofe defires, but faithfully com-
municate in this Tract what we have received upon this Argument
from a good hand.

The Author then, whofe name is not prefixed to the Eook
(though generally °tis thought to be the Intelligent and Learred
Picartus, an Eminent member of the Royal Academy of the Scien-
cesat Paris,) divides his Treatifeinto 13. Articles ; of which we
fhal! firt of all reprefent the fum, as ’rwere, in one view;
and then, for the fatisfaion of the more curious, deliver the Ere-
viat of every Article,

The Sum then of the who'e amounts, in fhort, to this; Thrat
the French Author hath found g§7¢60 toifes or fathems for one de-
gree, thatis, 25} leaguesand 6o toifes; which being muliiplyed
by 360 (the number of the degrees) makes rez7n leagues and
1600 toifes, reckoning 2000 toifestoaleague, or 2405 paces, 5
foot toa pace. The Method employ’d by him hath been, To mea-
fure on a plainand ftraight ground a fpace cf 5663 toifes, ts fexve
for the firft bafis to divers Triangles, by whichhe hath conclucded
the Length of a Meridian line to be equivalent to adegree.  Trat
which is remarkable for the certainty of this Obfervation, is,
1. That no body, we know of, hathever meafurdfo great a ba.
ﬁ: ; the greateft of the former Obfervations baving been butofa
1ooo toifes. 2. That here have been emploied, for raking the
Angles of pofition, very accura'e Inftrumerts, and Telefcopical
Sights inftead of conwnon onesy ali deferibed in the faid Rook:
of which we fha'l now proceed to deliver the import of every
Artic'e.

In the firff then, he Legins witha Preamble, fhewirg, that this
Prob'eme concern'ng the Juft Dimenfions of the Circumference of
the Earth 1s no New thing, but hath been the Inquiry of feveral
Ages, inwhich Princeshave Leencurious, 2nd Learn'd wen en-
couraged to the fearchand clearing of th's Difficulry.  And 'n
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this purpofe he alledgesa paffage out of Abulfeida, to this eflet,
that Almamon, a Prince of the Arabes, defirous to know, what the
True meafure of a Celeftial Degree might be upon Earth, com-
manded the Experiments to be made inthe Piains of Sanjar; where
a Station being chofen, and thence Troups of Horfemen let out,
that wentin a ftraight line, ti'lone of them had raifed a degree of
Latitude, and the other had depreft it ; at the end of both their
marches, they who raifed it, counted 562 miies, and they who de-
preftit, reckon’d g6 milesjuft. This Obfervation caninftru@ us
but very little, becaufe we know not jultly, of what length thefe
miles were. Then, the Authorobferves, thatthe Ancient com-
putations of miles for a Degree run alwayes upon the decreafe;
fo as Ariftetle counting toa Degree 1111 ffadia, after him Erato
fthenes counted but 7205 Poffidonins but 6665 Ptolomy but 500,
Nor do thefe Obfervations teach us any thing certaln, becaufethe
precife length of thefe fadiums is unknown to us; and they were
alfo different among themfelves ; the fadia of Alexandria differing
from thofeof Greece. At lalt Fernelimsbroughtitto 56746 Teifes
or Fathoms of Parss, eachof which is equal to 6 Parifian fect ;
Suellius, to s5o021,

In the fecond drticle, he judges Snellims his way of meafuring to
be the moft artificial 5 which was by a Scale of Triangles.  But in
one thing he efteems it deficient, whichis, that Swelius took his
Obj:& only by Pinnules, or Common Sights, whichdo not o di-
ftin&!y point it out.

Inthe th#rd Article he beginsto fpeak of his own Method, and
its exa@tnefs, and faith, That, when the refolution was raken of
See Fig. 1. Meafuring a Degree, he chofe his Meridian, out of which

Tab. 1. he intended to rake his Meafure, between Sourden in Pi-
cardy, and Malvoyfin, whichis upon the confines of the Gaflinoss
and Hureposs,  To attain the exa& Meafure of this Arch of the Me-
ridian, lying betw cen Sourdonand Malvoyfin, be faith, he agually
meafur'da way that lay very ftraight, between F'ilejuifve and |-
voify,viz. A.B 1 And ke began to meafure from the middle of a Mil!
atVillejusfve.and continved till he came tothe Pavilloncf fugify,and
found the diftance between thefe two termes, in going forward, to
be 5662 toifes and 5 feet, and in commingback, 663 toifes and
1 foot ; which teing meefured with great exadtnefs, he frated the
diftance between thefe two places,inround reckoning, s 663 tdife:.

The
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The Inftrument he meafured with , was Pikes joyned together et
their ends by a fcrew, which meafure was 4 toifes long: This he
appiied along a cord ftretched horizontally, andat theend of eve-
ry fuch Pikebhad a ftake ; of which ftakeshe had 10 inall.  This
diftance of 5663 toifes was the Bafe of the firff Triangle, upon
which the meafure of all the depending fcale was formed.

Here in Arz.4.he takes occafion te difcourfe of Meafures in gene-
ral,and faith,That a Pendsl vibrating a fecond of time,computed ac-
cording to the Mean motion of the Sun,is 26 inchesand $:lines of
the Chaftelet of Parés meafure. And he efteems, that this Meafure
may probably ferve in all Countries, becaufe the fame Length ofa
Pendul ferved for a Second both at the Hagne and Paris ; whence
he conjeéures, the fame may ferve alfo in other Latitudes, Where-
upon he inferrs, that if one had a mind to conftiture an Univer(al
Meafure, which might be common to all Countries, it might be thus
made, viz.

Call this Pendul for feconds (of 36 inches and 8%lines) the A-
ftronomical radius 5 the -of this radins the Univerfal foor ; the
double of which radiss might becalled the Univerfal Toife or Fa-
thom, which wou'd be to the Pariﬁzm Topfeas 55 1.t0864 5 the
Quadruplemight be calied the Unsverfal Perch, which isequal to
the length of a Pendul for #wo feconds.  Inaword, the Univer-
fal Mile might contain a 1ooo of thefe Perches.

The Inftrument, (in Art.5.) wherewith the Angles were takern in
the Menfuration of theTriangles,was aQuadrant of 38 Inches radie:,
furnifh’t with Telefcopical-glaffes, the better to point out the Ok-
je&s : Which Inftrument,he faith,never mifi'd a minute in rakingan
Angle ; fometimes it came within five feconds.

But to proceed ; In the fixth Article he relares the Manner of
taking the Diftance between Sowrdon and Malveyfin, together wich
the Triangles, and the Stations from whence he ot{trv’d his Angles,
This diftance is 63343 toifesand 2 feer.

The Bafe, which he adually meafur’d, as we (aid above,was AE,
thehigh way lyingbetweenVillejuifve andlvoify,wh:ch he found,(as
hath been already intimated) equal tos663 toifes of Pars.  And
from this Bafe he deduced the meafure of a'l the r3 Triangies,
viz.
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In the firf? Triangle ABC, to find the fide AC, BC.

CAB=54". 4. 35",
Anglesd ABC=9s5. 6. s55.
. ACB=30.48. 30.
Toifes. Feer.
TheSide ABis  ¢663.ofaual meafure,

Hence ACis 11012, s,
BC 8954. o.
In the fecond Triang'e, ADC, to find DC and AD.
DAC=177". 25" 50"
Angles %ADC:”. o, Io.
ACD=47. 34. o.
Toifes, Feet.
TheSideACis 11012, 5,
Hence DC 13121, 3.
AD 9922. 2.
In the third Triangle, DEC, to find DE, CE.
DEC=74". 9’ 30",
Angles {DCE:A}O‘ 34, O
CDE=65. 16. 30.
Toifes, Feet,

TheSide DC 13121, 3.
Hence DE 8870. 3.
CE 12389, 3,
In the fourth Triangle, DCF, to find DF.
DCF=113" 47'. 40"
Ang!es%DFC——: 33. 40. o-
FDC= 32. 32. 20.

Toifes. Feer.

The Side DC 13121, 3,
Hence DF 21658, c.
In the fifth Triangle, DFG, (o find DG, FG.
DFG=92°, 5’ 20"
Angles gDGFT:—s 7+ 34. O.
G F=30. 20, 40.
Toifes, Feet,

Side DF 21658, c.
Hence DG 25643. o.
FG 12963. 3.

In
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In the fixth Triangle, GDE, to find GF.
The Angle GDE=128" 9", 30",
Toifes. ~Feet.

. DG 25643, O,
The Sides DE. 3370, 3.

Hence GE 31897. o.

So then,the Line of Diftance between Malvoyfin and Sonrdon be-
ing divided into three parts, iz, EG, GI, IN, the part EG isal--
ready found. i

In the feventh Triangle FGH, to find GH.

FGH=39"g1'. 0",
An Ics% FHG=91. 46. 20,
HFG:q-S- 22, 30'.

T. F

TheSide FG 12963. 3.
Hence GH 9693, o,
In the eighth Triangle GHI, to find GI, IH.
'GHI_—_S So' 58'. O".
Angles %GIH-_—U. 14. o
IGH=96. 4?. o.

The Side GH 9695.
Hence GI 17557,
HI 21037.

Thus the Second part of the Three, viz. G, is found.
In the #inth Triangle HIK, to find IK.

HIK=65°. 46" o",
Angles< HKI=80. 59. 0.
KHI=33. 14. 20.

T

TheSideHI 21043
Henee 1K 11678,
In thezenth Triangle IKL, to find KL, IL.
LIK=58°. 31'. 50".
Angles IKL=58. 31. o.
T. FQ
The Side IK 11683, o.
Hence KL 11188, 2,
IL 11186, 4.
in.
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In the eleventh Triangle KLM, to find LM.
LEM=28° 52", 30",
KML=63. 31, o.

T. F.

The Side KL 11188, 2.
Hence LM 6036, 2.
In the twelfth Triangle LMN, to find LN,

LMN==60°. 38" o".
Angles SMNL—29, 28. 2o.
T F

TheSide LM 6036. 2.
Hence LN 10691. ©.
Inthe thirteenth Triangle ILN, to find NL
Tkhefum ofthe Angl.IKL,KLM,MLN,taken from 360,there remains
Angle ILN=119° 32'. 40"
T F,

Angles

. LN 10691. o.
The Sides IL 11186, 4.
Hence IN 189035, o,

Thus, the Line of Diftance, EN,being,as bath been faid,divided
into three unequal parts, EG,GI,IN, the meafures of all three are
found by this Sca'e of Triangles.

Now then, reaffuming what hath been already difcoverd by
the help of thefe Triangles, and finding, that

Toeiles.
EG wasinlength 31897,
GI 17557
IN 1890¢.

Thefe added together, make the length of EN, whichis the Line of
Diftance betw een Malvoyfin and Sourdon, viz. 68359.

Now to continue this meafure from Sourden to Amiens,Cwhich is
the bufinefs of the feventh Article, undertaken to the end that Fey-
nelius hisaccount might be liquidated, whether it were true orno;)
you muft, for the attaining it, make ufe of the Diagram of Fig, :’z
where R. ftands for the Steeple of St. Perers in Montdidier 5 T. i;
aTreeuponthe Hill of Marenil 5 V,is the Lantern of Noftre Dame
of Amiens.

: ﬂT'l(z find the c;iﬁance NV, you mult look tack upon NLM, the

alt Triangle of Fig.r, and fee, how it is difpofed in Fig.3: w

in the Triangle LMR, F Fig 3 where
The
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LMR.=58% 21", §0".
The Angles MRL—68. 52. 30,
T. F,
The Side LM 6037. o.
Hence LR 5510, 3
Inthe Triangle NRL,
NRL=r115° 1'. 30"
The Angles RNL— 27. 50, 30.
T. F
TheSide LR gg10. 3.
Hence NR  7122. 2.
Goonto Fig, 2, inthe Triangle NRT.
' NTR=72° 25", 40",
The Angles TNR==67. 21. 40.
T F
The Side NR 7122. 2.
Hence NT 4822, 4.
Finally in the Triangle NTV,
NTV=83°, 58'. 40"
The Angles TNV—75. 24. 30,
T. F.
TheSide NT 4322, 4.
Hence NV T1161. 45which was fought.

T. F,
Now,adding the Dift.between Malvoyfin & Sourdow,viz.6%359. o.
to the diftance between Sourdos and Amiens 11161, 4.

The whole will be the dift.between Malvoyfin & Amiens 795 z0. 4,

Having thus meafured the particular diftances between Malvoy-
[fin, Mareuil , Sourdon,and Amiens, he proceeds to examine, in the
eight Article, the Pofition of each of thefe Lines of diftance in re-
freé of the Meridian, or to deduce the Length of the Meridian in-
tercepred bet ween the Pavallels of Malvoyfin and Amiens: Which
was thus done; :

In Septemb.1669. he went to the Hill of Mareuil, and from the
top of it, whichismark’t withG in Fig.1. (from whence one can
difcern Glermont on one fide, at I, and Malvoyfin on the other fide,
at E.) be took the Meridian, and witha Quadrant took the Angles
of Declination from this Meridian.The manner he relates at length;
the refult whereof is, That by thefe Obfervaticns he found,
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The Angle EGe in Fig.1, which is the Declination 4.
of EG from the Meridian weftward

0.26. O.
The Angle G18, which is the Declination of G 1
from the Meridian Eaftward I. 9,
The Angle INV, which is the Declination of IN
from the Meridian Eaftward 2. 9. 10,
The Angle VNg in Fag. 2. which is the Declinati-
onof NV fromthe Meridian Weftward 18.55. c.

Sothat inal thefe 4 Triangles, ECe, GI6,INV,VNB, you have
two Angles known (for the Anglesate,at 8,atV, at g,areright,)and
afide, viz. EG, GL IN. NV. whene he concludes,

Toifes, Feer,

The length of the Meridian G« to be 31894. o.
of the Meridian 1 § 17560. 3.
of the Meridian NV 18893. 3.

of the Meridian N 8 10559, 3.
And hence the length of the whole Meridian « g between the Paral-

lels of Malvoyfinand Amiens to be 78907. 3.

Here he cafts in an Objedion, and faith, that thefe Lines, which
make up the Meridian, are not, in a {trict fenfe, a Curve, but in rea-
lity the fide of a Polygone circumfcribed about the Circumference
of the Earth.  But,for anfwer to this, he afirms the Difference be-
tween thofe Lines and a true Curve tobebur 3 foot per degree,
which he faithis fcarce worth taking noticeof.  This he proveth
afterwards, where he makes the Table, in whichhe calculates,what
difference there is between the real Leveland the apparent,

To this he fubjoyns a Note, importing, that though he took
thefe Meridians, for greater exa@nefs, witha Quadrant ; yet he o-
mitted not to ufe a Compafs, whofe Declination to the Weftward,
he faith, in the Year 1670, towards the end of the Summer,
he found 1% 30

Whereas 4.1666.he obferved very little variation,
if anyata'l,

But 4..1664. it varied Eaft-ward

Here he makes a pretty Note, telling us, that the
Difierence of Variation in a vears time amoun:s to o, 20,

The Length of the Meridian between Malvoyfin and dmiens be-
ing thus ftated, his next bufine(s is, inthe #imth Article, to enquire,
What anfwers to it inthe Heavens, comparing thofe Meridian d:-
frances, already meafur’d, with Miamutes and S econds there : which

were

O« 40,
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were taken by the help of an Inftrument, whofe Limb wasan Arch
of 2 of aCircle of 10 foot radins; whereof he gives the Fignre, and
his manner of re&ifyingany Errors, whichin ufing itight deceive
him

In the temth Article he relates, that the knee of Ceffiopeia was
the Starr he pitch’ton, from whence to meafure the e Minutes and
Seconds of a Degree in the Heavens; adding the reafons, why he
chofe that Starr,

In the eleventh he gives the refolution of the thing in Queltion,
that is to fay,How manyToifes or Fathoms, Parifian meafure anfwer
a Degree of the Circumference of the Earths as for inftance, the

Difference of Latitude between Malvoyfin and Sourdon is found,by
Obfervations madein the Heavens, to be . 11.57"%

Between Malvoyfin and Amiens I. 22. §5.

Now, the Meridian diftance between Malvoyfin and Sourdon,
calculated from Meafures taken upon Earth, was, Toifes. Feet.
asmay be feeenabove 3 60430, 3.

Whence ’tis concluded, that ¢ 7064 Toifes and 3 feet, or, in a
round number, 57060 Toifesare equal toa Degree.

Which if you would reduce to Univerfal Meafure , you are to
remember, that the Univerfal toife isto the Parifian, as 881 to
864 : Whence one Degree is equal to 55959 Toifes Univerfelles.

The Redu&ion of which to the meafures of other Countries is
this ; parts.
Suppofe the Paris foot to confift of

; 14404
The Rhynland (or Leyden) foor, contains of thefe 1330,
The London-foot

I350,
The Bolonian-foot 1685.
The Bracciaof Florence 25%0.

Hence a Degree ina grand Circle of the Earth, according to
the Meaiures of different Countries, is,

Topfes an Chaflelet de Paris

57060,
Pas de Bologna =84S 1.
Verges dn Rhinde 12 pieds chacune 29555,
Lieuts Parifiennes de 2000 Totfes chacune 257,
Lieuss mopennes de France d'environ 2252 Toifes 2.
Lieucs de marine, de 2853 Toifes 20.
Mdillesd’Ang'eterre, de soou pieds ehacune L7350
Milles ae Florence, de 3200 brafies 637,

Nn Hence
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Hence the Circumference of the Earth,

In Parifian Toifesor Fathoms 20841600.

In Leagues of which 25 make a Degree 9000.

In Marine Leagues 7200,
The Diameter of the Earth s,

In Parifian Toifes 6538594.

In Leaguesof 25 toa Degree 24647,

In Marine Leagues 2291%,

Healfogives a Table, thewingthe Correfpondent value in mea-
fure to the partsof a Degree: E. g.

Min. Toifes, Second. Toifes.

I = 951 1 = I6.
2 = 1902 2 = 32,
60=57060 ' 60==95T1,
After this follows a Table of the Difference of Latitude,
which is
Between Malvoyfin and the Obfervatoire of Paris 19 22"
Between Malwoyfin and Noftre Dame de Paris 20, 22,
’ Mareuil 33. 32.
. ) Clermont 52. o.
Between Malvoyfin and Sonrdon oT. ea.
' Noftre Dame d’ Amiens 82. 58.
Between Noftre Dame of Parés and of Amiens 62. 36,
Then follows a Table of Elevations of the Pole of feveral
places, as
TIn the Garden of the R.Academy at
Paris is, 480. 58" o
At Noftre Dame de Paris 48. 52. 1o,
At St. Fagues dela Boucherie 48. 52. 20,
The Elevation | At Malvorfin 43, 31. 48,
of the Pole < Atthe Obfervatoir of Paris 48, o1, Io,
At Marevil 49. 5. 20,
At Clermont 49. 22. 48.
At Sourdon 49. 43+ 40
At Noftre Dame & dmiens 49. 54. 46,

As
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As to Differences of Longitudes ;

Sourdon Amiens (o", 8. 54"
Clermont Sourdon on I. 9.
Maresil pmore Eafterly thend Clermont pbylo. o. 34.
Marenil Malvoyfin o. o. 20.
Marensl Paris o. 4. 37.

Somuchof the eleventh Articie. The twelfth is framed upon
an Objection, that might be made, vz, Whether the Meafure is
the fame takenat Parss, withthat whichis takenupon a Level by
the Sea-fide.  Here he computes upon the fall of the River Seine,
and judgeth the place where he meafured to be raifed above the
Sea not more then So Toifes; and eoncludes the Difference be-
tween meafuring at Parss and by the Ses not above 8 feet per de-
gree. Where he makesa Table of Levels 5 defcribes an Inftru-
ment to take Levels with ; difcourfes of Refra&ions, and how to
correct them,

In the zhirteenth Article he examins feveral opinions, dif-
ferent from his, concerning this fubje& ; as of Fernelins, Snellins,
and Riecéoli ; and points at the occafions of their refpe@ive mi-
ftakes; delivering withal the Differences of their Meafures from
his. Of thethree, Fernelins comes the nighelt; which M. Picart
imputes to meer chance, fince he ufed not half the exatnefs in
obferving that Swellins did. Snmellins his difference from accurate-
nefs heattributes, 1. Totoo inall a bafe, he took to meafure, and
to too fwall triangles, which he was forced to take afterwards:
2. To the want of 1o good Inftruments, as were employed in thefe
Obfervations.

To adde fomething of the three Figures; they reprefent the
Comnexion of Triangles, by which our Auchor meafur'd the Di-
ftance from e Malvoyfin 10 Sourdon, and from Sewrdon to Amiens:
From which meafure he conciuded, wkat the juft length of a De-
gree might be, reduced to the Parifian Toife.

Concerning which Triangles nothing more needs to be added,
but only a fuller Explicatiomrof what the Letters in them do ftand
for; wiz.

A. the middle-pointat the Mill of Villejuifve.

B. the neareft corner of the Pavillonof lvoify.

C. the top of the Steeple of Brie Compte Robert.

Nn 2 D. the
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D. themiddle of the Tower of e Mentlehery.

E. the top of the Pavillon of Malvoyfin.

F. a pole placed for this purpofe on the ruins of the Tower of
Momtjay, withalockof hay putuponit, that it might be feen
ata greater diftance.

G. the midd!e of the Hummock of Murenil , where it was re.
quifite fo have a fire made , to diftinguifh it at a di-
ftance.

H. the middle of the great Oval Pavillon of the Caftle of Dawms-
mariin.

1. the Tower of St. Sampfon in Clernsont.

K. the Mill of Jonguieres near Compiegze,

L. the Tower of Coyvrel.

M.alittle Tree on the hill of Boulogne near Montdidier.

N, the Tower of Sourdon.

O. alittle forked Tree upon the point of the Grifforn neer Ville-
newve St, George.

P, the Tower of Montmartre.

Q. the Tower near St. Chriftspher at Senlis.

Thus we have given you, we hope, fome fatisfa&ion as to this
point, at leaft as to the material parts of it.  As to all the par-
ticular niceties , ( which it would be t00 tedious o defcribe) the
Book it felf, which furely fome time or other will come abroad )
way render that fatisfaétion compleat.

Mean time, I would by no means, that this fhould put a ftop
to the Ingenuity and Induftry of our Philofophical Friends here
in England , or deprive either them of the pleafure of compa-
ring their exadtnefs with that of M. Picarts, or the world of
the advartage of having fo important a Problem refolved by di-
vers Artifts indifferent Countries, by different wayes; that fo,
the whole comming to be refleéied upon, one may be able to
conclude from the accuratenefs of the Obfervers, who they ars
thatare come the neareft to cruth in their Obfervations.

An Extrait of the French Journal des Scavans, concerning a New
Invention of Monfiexr Chriftian Hugens de Zulichen, of very
exalt and portative Watches,

HE Watches of this Invention being made in finali, fall
§_ ferve for very exa& Pocket-watches,and when mace greatev,

Fign’
2EIT G



'F‘cuyfc

N
3

yTaone Cbead lenne
Nt

)
~
Nl ,W
3! «Q
S 3
w“ Wb
m_ ¢
AN

\&

N \Sowrdon

v

Lo, Heridee e

e ———

—

of M

The Watch




‘Pcuy.a,éz ;‘/.Guz . TAB.I.

al
vens.
of M. Hugens



xL rLe A A" Al P OOy ¥ § ‘-:j 4 A




‘:j .L.I..J.I.ULBK/IIJA




SHE ALY

“Tranfact V ur. TAB.L

vedmicns. @

: o
Fuay "

v H

T Mozl .

- E.);FE;JM-:JH

Filln:-" '3 %

The Wateh *:.I‘F M. Hugens




