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DICTIONARY.

K.

KAL

ALENDAR. See CALENDAR.
KALENDS. See CALENDS.

KEILL (Dr. Joun), an eminent mathematician
and philofopher, was born at Edinburgh in 1671, and
ftudied in the univerfity of that city. His genius
leading him to the mathematics, he made a great pro-
grels under David Gregory the profeflor there, who
was one of the firft that had embraced and publicly
taught the Newtonian philofophy. In 1694 he fol-
lowed his tutor to Oxford, where, being admitted of
Baliol College, he obtained one of the Scotch exhibi-
tions in that college. It is faid he was the firft who
taught Newton’s principles by the experiments on
which they are founded: and this it feemg he did by
an apparatus of inftruments of his own providing ; by
which means he acquired a great reputation in the uni-
verfity. The firlt public fpecimen he gave of his fkill
in mathematical and philofophical knowledge, was his
Lxamination of Dr. Burnet’s Theory of the Earth ; awith
Remarks on Mr. Whifton’s New Theory ; which appeared
in 16g8. Thele theories were defended by their refpec-
tive authors ; which drew from him, in 1699, 4An Ex-
amination of the Refleétions on the Theory of the Earth,
together with A4 Defence of the Remarks on Mr. Whif~
ton’s New Theory. Dr. Burnet was a man of great hu-
manity, mederation, and candour ; and it was therefore
fuppofed that Keill had treated him too roughly, con-
fidering the great difparity of years between them.
Keill however left the dotor in pofleflion of that which
has fince been thought the great charateriftic and ex-
cellence of his work : and though he difclaimed him as
a philofolphcr, yet allowed him to be a man of a fine
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imagination. ¢ Perhaps, fays he, many of his readers
will be forry to be undeceived about his theory ; for, as
I believe never any book was fuller of miltakes and er-
rors in philofophy, fo none ever abounded with more
beautiful fcenes and furprifing images of nature. But
I write only to thofe who might expett to find a true
philofophy in it: they who read it as an ingenious ro-
mance, will ftill be pleafed with their entertainment.”

The year following, Dr. Millington, Sedleian pro-
feflor of natural philofophy in Oxford, who had been
appointed phyfician to king William, fubftituted Keill
as his deputy, to read the le&uresin the public fchool.
This office he difcharged with great reputation ; and,
the term of enjoying the Scotch exhibition at Baliol-
college now expiring, he accepted an invitation from
Dr. Aldrich, dean of Chrift-church, to refide there.

In 1701, he publifhed his celebrated treatife, intitled,
Introductio ad Veram Phyficam, which is fuppofed to be
the beft and moft ufeful of all his performances. The
firft edition of this book contained only fourteen lec-
tures ; but to the fecond, in 1705, he added two more,
This work was defervedly efteemed, both at home and
abroad, as the beft introdu&ion to the Principia, or the
new mechanical philofophy, and was reprinted in dif-
ferent places ; alfo a new edition in Englifh wasprinted
at London in 1736, at the inftance of M. Maupertuis,
who was thenin England.

Being made Fellow of the Royal Society, he pub.
lifhed, in the Philof. Tran{. 1708, a paper on the Laws
of Attrattion, and its phyfical principles: and being
offended at a paflage in the A&a Eruditorum of Leipfic,
where Newton’s claim to the firft invention of the me-
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thod of Fluxions was called in queftion, he warmly vin-
dicated that claim againft Leibnitz. In 1709 he went
to New-England as treafurer of the Palatines; and foon
after his return in 1510, he was chofen Savilian profeflor
of aftronemy at Oxford. In 1711, being attacked by
Leibnitz, he entered the lifts with that mathematician,
in the difpute concerning the invention of Fluxions.
Leibnitz wrote a letter to Dr. Hans Sloane, then fecre-
tary to the Royal Society, requiring Keill, in effe&, to
make him fatisfalticn for the injury he had done himin
his paper relating to the paffage in the 4%a Eruditorum:
he protofted, that he was far from affuming to himfelf
Newton’s method of Fluxions; and therefore delired
that Keill might be obliged to retra& his falfe affertion.
On the other hand, Keill defired that he might be per-
mitted to jultify what he had afferted. He made his de-
fence to the approbation of Newton, and other members
of the Society. A copy of this was fent to Leibnitz ;
who, in a fecond letter, remonftrated ftill more loudly
againft Keill’s want of candour and fincerity ; adding,
that it was not fit for one of his age and experience to
engage in a difpute with an upftart, who acted without
any authority from Newton, and defiring that the Royal
Socicty wouid enjoin him filence, Upon this, a fpecial
committee was appointed ; who, after examining the
falts, concluded their report with ¢ reckoning M.
Newton the inventor of Fluxions; and that Mr. Keill,
in afferting the fame, had been no ways injurious to Mr,
Leibnitz.”” The whole ppreceedings upon this matter
may be feen-in Collins’s Commerciun Epiflolicurm, with
many valuable papers of Newton, Leibnitz, Gregory,
and other mathematicians. In the mean time Keill
behaved himfelf with great firmnefs and fpirit ;. which
he alfo thewed afterwards in a Latin epiftle, written in
1720, to Bernoulli, mathematical profeffor at Bafil, on
account of the fame ufage fhewn to Newton: in the
title-pagre of which he put the arms of Scotland, viz, a
Thittle, with this motto, Nemo me impuse laceffit.

About the year 1711, feveral obje&tions being urged
againft Newton’s philofophy, in fupport of DesCartes’s
potions of a plenum, Keill publithed a paper in the
Philof. Tranf. on the Rarity of Matter, and the Tenuity
of its Compofition. But while he was engaged in this
difpute, queen Anne was pleafed to appoint him her
Decipherer ; and he continued in that place under king
George the Firft till the year 1716, The univerfity of
Oxford conferred on him the degree of M Duin 17133
and, two years after, he pablifhed an edition of Com-
mandine’s Euclid, with additions of his own. In 1718
he publithed his Introdu&io ad Veram Aftronomiam :
which was afterwards, at the requeft of the duchefs of
Chandos, tranflated by himfelf into Englith ; and, with
feveral emendations, publithed in 1721, under the title
of An [ntroduBion to True Aflronomy, &c. This was his
laft gift to the public; being this fummer feized with a
violent fever, which terminated his life Sept. 1, in the
soth year of his age.

His papers in the Philof. T'ranf. above alluded to, are
contained in volumes 26 and 29.

Keirr (Dr. Fames), an eminent phyfician and ghilo-
fopher, and younger brother of Dr. John Kaeill above
mentioned, was alfo born in Scotland, in 1673. Having
travelled abroad, on his return he read le€ures on Ana-
tomy with great applaufe in the univerfities of Oxford
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and Cambridge, by the latter of which he had the de-
gree of M. D. conferred upon him. In 1703 he fettled
at Northampton as a phyfician, where he died of a
cancer in the mouth in 1719. His publications are

1. An Englifh tranflation of Lemery’s Chemiilry.

2. On Animal Sccretion, the quantity of Blood in
the Human Body, and on Mufcular Motion,

3. A treatife on Anatomy.

4. Several picces in the Philol. Tranf, volumes 25
and 30.

KEPLER (Joux), a very eminent altronomer and
mathematician, was born at Wiel, in the coumy of
Wirtemberg, in 1571.  He was the difciple of Meft-
linus, a learned mathematician and altronomer, of whom
he learned thofe {ciences, and became afterwards profef-
for of them to three fucceflive emperors, viz. Matthias,
Rudolphus, and Ferdinand the 2d.

T'o this fagacious philofepher we owe the firft difco-
very of the great laws of the planctary motions, viz,
that the plancts defcribe areas that are always propor-
tional to the times; that they move in elliptical orbits,
having the fun in one focus; and that the fquares of
their periodic times, are proportional to the cubes of
their mean diftances ; which are now generally known
by the name of Kepler’s Laws. But as this great man
ftands as it were at the head of the modern reformed
aftronomy, he is highly delerving of a pretty large ac-

-count, which we fhall extra& chiefly from the words of

that great mathematician Mr. Maclaurin,

Kepler had a particalar paffion for finding analogies
and harmonies in nature, after the manner of the Pytha-
goreans and Platonifts ; and to this difpofition we owe
fuch valuable difcoveries, as are more than fufficient to
excufe his conceits. Three things, he tells us, he anx
ioufly fought to tind out the reafon of, from his early
youth ; viz, Why the planets were 6 in number? Why
the dimenfions of their orbits were fuch as Copernicus
had defcribed from obfervations? And what was the
analogy or law of their revolutions? He fought for
the reafons of the two firlt of thefe, in the properties of
numbers and plane figures, without fuccefs. But at
length reflecting, that while the plane regular figures
may b infinite in number, the regular folids are only
five, as Euclid had long ago demonftrated: he ima-
gined, that certain myfteries in nature might correfpond
with this remaikable limitation inherent in the effences
of things ; and the rather, as he found that the Pytha.
goreans had made great ufe of thofe five regular folids in
their philofophy. He therefore endeavoured to find fome
relation between the dimenfions of thefe folids and the
intervals of the planetary fpheres ; thus, imagining that
a cube, infcribed in the fphere of Saturn, would touch
by its fix plancs the fphere of Jupiter; and that the
other four regular folids in like manner fitted the inter-
vals that are between the fpheres of the other planets :
he became perfuaded that this was the true reafon why
the primary planets were precifely fix in number, and
that the author of the world had determined their dif-
tances from the fun, the centre of the fyftem, from a
regard to this analogy. Being thus poffefled, as he
thought, of the grand fecret of the Pythagoreans, and
greatly pleafed with his difcovery, he publithed it in
1596, under the title of Myflercum Cofmographicum ;
and was for fome time fo charmed with it, that he fa}iid
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he would not give up the honour of having invented
what was contained in that book, for the cleGtorate of
Saxony.

Kepler fent a copy of this book to Tycho Brahe,
who did not approve of thofe abftraé fpeculatiors con-
cerning the {yftem of the world, but wrote to Kepler,
firft to lay a folid foundation in obfervaticus, and then,
by afcending from them, to endeavour to come at the
caufes of things. Tycho however, pleafed with his ge-
nius, was very defirous of having Kepler with him to
affift him in his labours : and having fettled, under the
proteétion of the emperor, in Bohemia, where he pafled
the laft years of his kife, after having leftihis native
country on fome ill ufage, he prevailed vpon Kepler to
leave the univerfity of Gratz, and remove into Bohemia,
with his family and library, in the year 1600. But
Tycho dying the next year, the arranging the obfer-
vations devolved upon Kepler, and from that time he
had the title of Mathematician to the Emperor all his
life, and -gained continually more and more reputation

by his works. The emperor Rudolph ordered him to -

firith the tables of Tycho Brahe, which were to be called
the Rudolphine Tables. Kepler applied diligently to.the
work : but unhappy are thofe learned men who depend
upon the good-humour of the intendants of the finances ;
the treafurers were fo ill-affe@ed towards our author
that he could: not publith thefe tables till 1627. He
died at Ratifbon, in 1630, where he was foliciting the
payment of the arrears of his penfion.

Kepler made many important difcoveries from Ty-
cho’s obfervations, as well as his own, e found, that
aftronomers had erred, from the firft rife of the fcience,
in afcribing always circalar orbits and uniform motions
to the planets; that, on the contrary, each of them
moves inan ellipfis which has one of its foci in the fun :
that the motion of each is really unequable, and varies
fo, that a ray fuppofed to be always drawn from the
planet to the fun defcribes equal areas in equal times.

It was fome years later before he difcovered the ana-
logy there is between the diftances of the feveral planets
from the fun, and the periods in which they complete
their revolutions. He eafily faw, that the higher pla-
nets not only moved in greater circles, but alfo more
flawly than the nearer ones; fo that, on a double ac-
count, their periodic times were greater. Saturn, for
example, revolves at the diltance from the fun g} times
§reater than the earth s diftance from it; and the circle

efcribed by Saturn is in the {ame proportion: but as
the earth revolves in one year, fo, if their velocities were
equal, Saturn ought to revolve in g years and a half;
whereas the periodic time of Saturn is about 29 years.
The periodic times of the planets increafe, therefore, in
a greater proportion than their diftances from the fun :
but yet not in {o great a proportion as the fquares of
thofe diftances ; for 1f that were the law of the motions,
(the fquare of 9% being go}), the periodic time of Sa-
turn ought to be above go years. A mean proportion
between that of the diftances of the planets, and that of
the fquares of thofe diftances, is the true proportion of
the periodic times; as the mean between 9% and its
fquare go3, gives the periodic time of Saturn in years.
Kepler, a?ter haviog committed feveral miftakes in de-
termining this analogy, hit upon it at lat, May the 15,
1618 ; for he is fo particular as te mention the precife
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day when he found that ¢ The fquares of the perfodic
times were always in the fame proportion as the cubes
of their mean diftances from the fun.”

When Kepler faw, according to better obfervations,
that his difpofition of the five regular folids among the
planetary fpheres, was not agreeable to the intervals ber
tween their orbits, he endeavoured to difcover other
{chemes of harmony. For this purpofe, he compared
the motions of the fame planet at its greateft and leaft
diftances, and of the different planets in their feveral or-
bits, as they would appear viewed from the fun; and
here he fancied that he found a fimilitude to the divi-
fions of the o&ave in mufic. Thele were the dreams of
this ingenious man, which he was fo fond of, that, hear-
ing of the difcovery of four new planets (the fatellites of
Jupiter) by Galileo, he owns that his firflt refle¢tions
were from a concern how he could fave his favowite
fcheme, which was threatemed by this addition to the
number of the planets. The fame attachment led him
into a wrong judgment concerning the fphere of the
fixed ftars : for being obliged, by his doétrine, to allow
a valt fuperiority to the fun in the univerfe, he reftrains
the fixed ftars within very narrow limits. Nor did he
confider them as funs, placed in the centres of their fe-
veral {yftems, having planets revolving round them; as
the other followers of Copernicus have concluded them
to be, from their having light in themfelves, from their
immenfe diftances, and from the analogy of nature. Not
contented with thefe harmenies, which he had learned
from the obfervations of T'ycho, he gave himfelf the k-
berty to imagine feveral other analogies, that have ro
foundation in nature, and are overthrown by the beft
obfervations. Thus from the opinions of Kepler, though
moft juftly admired, we are taught the danger of efpoul-
ing principles, or hypothefes, borrowed from abitraét
fciences, and of applying them, with fuch freedom, ta
natural enquiries.

A more recent inftance of this fondnefs, for difcover-
ing analogies between matters of abftra& fpeculation,
and the conftitution of nature, we find in Huygens, one
of the greateft geometricians and aftronomers any age
has produced : when he bad difcovered that fatellite of
Saturn, which from him is {till called the Huygenian
fatellite, this, with our moon, and the four fatellites of
Jupiter, completed the number of fix {fecondary planets
then difcovered in the fyftem ; and becaufe the number
of primary planets was alfo fix, and this number is called
by mathematiciansa perfe€t number (being equal to the
fum of its aliquot parts, 1, 2, 3,) Huygens was hence
induced to believe that the number of the planets was
complete, and that it was in vain to look for any more.
This is not mentioned to leflen the credit of this great
man, who never perhaps reafoned in fuch a manner on
any other occafion ; but only to fhew, by another in<
ftance, how ill-grounded reafonings of this kind have
always proveds For, not long after; the celebrated
Caflini difcovered four more fatellites about Saturn, not
to mention the-two miore that have lately been difcovered
to that planet by Dr. Herfchel, with another new pri-
mary planet and its two fatellites, befides many others,
of both forts, as yet unknown, which poffibly may be.
long to our fyftem. The fame Caffini having found that
the analogy, difcovered by Kepler, between the periodie
times and the diftances frgm the centre, takes place in
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the leffer {yfems of Jupiter and Saturn,as well as'inthe ~ which he afcribed to the-fun’s image, propagated inta
great fofar fyftem; his obfervations overturned that the planetary regions, is unnecgﬂ'ary, as it gould be of
groundlefs analogy which had been imagined between no ufe for this effe&, though it were admitted. For
the number of the plancts, both primary and fecondary, now his own prophecy, with which he concludes his
and the number fix : but eftablithed, at the fame time, book, is verified; where he tells us, that ¢ the difcovery
that harmony in their motions, which will afterwards of fuch things was referved for the fucceeding ages,
appear to flow from one real principle extended over ~when the author of nature would be pleafed to reveal
the univerfe. thele myfteries.”

But to return to Kepler; his great fagacity, and con- The works of this celebrated author are many and
tinual meditations on the planetary motions, fuggefted  valuable; as, . .
to him fome views of the true principles from which 1. His Cofmegraphical Myflery, in 195,

thefe motions flow, In his preface to the Commentarics 2. Optical Aftronony, in 1604.

concerning the planet Mars, he fpeaks of gravity as of a 3. Account of @ New Star in Sagittarius, 1608,
power that was mutual between bodies, and tells us, that 4. New Aftronomy; ory Celefiial Phyfics, in Commene
the eaith and moon tend towards each other,and would taries on the planet Mars.

meet in a point, fo many times nearer to the earth than $. Differtations ; with the Nuncius Siderius of Galileo,

to the moon, as the earth is grcater than the moon, if 1610,

their motions did not hinder it. He adds, that the 6. New Gauging of Wine Cafks, 1615. Said to be
tides arife from the gravity of the waters towards the written on occafion of an erroneous meafurement of
moon. But rot having notions fufficiently jult of the the wine at his marriage by the revenue officer.

laws of moticn, it feems he was not able to make the 7. New Ephemerides, from 1617 to 1620.

beft ufe of thefe thoughts; nor does it appear that he 8, Copernican Syftem, three firlt books of the, 1618,
adlrered to them fteadily, fince in his Epitome of Aftro- 9. Harmony of the World; and three books of Comety,
nomy, publifhed many years after, he propofes a phyfi- 1619.

cal account of the planetary motions, derived from dif 10. Cofmographical Myflery, 2d edit. with Notes,
ferent principles. 1621,

He {uppofes, in that treatife, that the motion of the 11. Copernican Aftronomy ; the three laft books,
fun on his axis, is preferved by fome inherent vital prin- 1622,
ciple ; that a certain virtue, or immaterizl image of the 12. Logarithms, 1624 ; and the Supplement, in 1625.

fun, is diffufed with his rays into the ambient fpaces, 13. His Aflronomical Tables, called the Rudolphine
and, revolving with the body of the fun on his axis, ~Zables, in honour of the emperor Rudolohus, his great
takes hold of the planets, and carries them along with  and learned patron,in 1627.
it in the fame dire&ion ; like as a loadftone turned 14. Epitome of the Copernican Afironomy, 1635,
round near a magnetic needle, makes it turn round at Befide thefe, he wrote feveral pieces on various other
the fame time. "The planet, according to him, by its  branches, as Chronology, Geometry of Solids, Trigonometry,
inertia, endeavours to continue in its place, and the and an excellent treatife of Dioptrics, for that time.
action of the fun’s image and this inertia are in a perpe- Ksrrer’s Laws, are thofe laws of the planetary
tual firuggle. 'He adds, that this action of the fun, ike motions difcovered by Kepler. Thefe difcoveries in
his light, decreafes as the diftance increafes ; and there- the mundane fyftem, are commonly accounted two,
fore moves the fame planet with greater celerity when viz. 1ft, That the planets defcribe about the fun, areas
nearer the fun, than at a greater diftance. To account  that are proportional to the times in which they are de-
for the planet’s approaching towards the fun as it de- {cribed, namely, by a line conneéting the fun’and pla-
fcends from the aphelion to the perihelion, and receding  net: and 2d, That the fquares of the times of revolu-
from the fun while jt afcends to the aphelion again, he tion, are as the cubes of the mean diftances of the pla-
fuppofes that the fun attrats one part of each planet, nets from the fun. Kepler difcovered alfo that the orbits
ard repels the oppofite part ; and that the pait attraéted  of the planets are elliptical.
is turned towards the fun in the defcent, and the other Thefe difcoveries of Kepler, however, were only
towards the fun in the afcent. By fuppofitions of this found out by many trials, in fearching among a great
kind, he endeavoured to account for all the other va- number of aftronomical obfervations and revolutions,
rieties of the celeftial motions. what rules and laws were found to obtain. On the

But, now that the laws of motion are better known other hand, Newton has demontftrated, a priori, all thefe
than in Kepler’s time, it is ealy to fhew the fallacy of laws, fhewing that they muft obtain in the mundane
every part of this account of the planetary motions. {yftem, from the laws of gravitation and centripetal
The planet does not endeavour to ftop in confequence force; viz, the firlt of thefe laws refulting fiom a
of its inertia, but to perfevere in its motion in a right  centripetal force urging the planets towards the fun,
line. An attractive force makes it defcend from the and the 2d, from the centripetal force being in an in-
aphelion to the perihelion in a curve concave towards verfe ratio of the fquare of the diftance. And the el-
the fun : but the repelling force, which he fuppofed to liptic form of the orbits, from a projetile force regu~
begin at the perihelion, would caufe it to afcend in a  lated by a centripetal one.
figure convex towards the fun. There will be occalion KepLER’s Problem, is the determining the true from
to fhew afterwards, from Sir Ifaac Newton, how an at-  the mean anormly of a planet, or the determining its
tradtion or gravitation towards the fun, alone produces  place, in its elliptic orbit, anfwering to any given
the cffe&@s, which, according to Kepler, required both  time; and fo named from the celebrated aftronomer
an attractive and repelling force; and that the virtue  Kepler, who firft propofed it. Sece ANomMALY.

5 The

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108077712
http://www.cambridge.org
http://www.cambridge.org

CAMBRIDGE

Cambridge University Press

978-1-108-07771-2 - A Mathematical and Philosophical Dictionary: Containing an Explanation of the Terms, and an
Account of the Several Subjects, Comprized under the Heads Mathematics, Astronomy, and

Philosophy, Both Natural and Experimental: Volume 2

Charles Hutton

Excerpt

More information

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108077712
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-07771-2 - A Mathematical and Philosophical Dictionary: Containing an Explanation of the Terms, and an
Account of the Several Subjects, Comprized under the Heads Mathematics, Astronomy, and
Philosophy, Both Natural and Experimental: Volume 2

Charles Hutton
Excerpt

More information

Plate XI.

KNOTS of different kinds.

|

N\
\\\\\\\\\\\

N
\
D

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781108077712
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-108-07771-2 - A Mathematical and Philosophical Dictionary: Containing an Explanation of the Terms, and an
Account of the Several Subjects, Comprized under the Heads Mathematics, Astronomy, and
Philosophy, Both Natural and Experimental: Volume 2
Charles Hutton

Excerpt

More information

KEY

The general ftate of the pioblem is this: To find
the pofition of a right liné, which, pafling through one
of the foci of an ellipfis, fhall cut off an area which fhall
be in any given proportion to the whole area of the el-
lipfis ; which refults from this property, that fuch a
line fweeps areas that are proportional to the times,

Many folutions have been given of this problem, fome
direét and geometrical, others not: viz, by Kepler,
Bulliald, Ward, Newton, Keill, Machin, &c. See New-
ton’s Princip. lib. 1. prop. 31, Keill’s Aftron. Le&.
23, Philof Tranf{ abr. vol. 8. pa. 73, &c. -

In the Jaft of thefe place , Mr, Machin obferves, that
many attempts have been made at different times, but
with no great fuccefs, towards the folution of the pro-
blem propofed by Kepler: To divide the area of a fe-
micucle into given parts, by a line drawn from a given
point in the diameter, in order to find an univerfal rule
for the motion of a body in an elliptic orbit. For
among the feveral methods offered, fome are only true
in fpeeulation, but are really of no fetvice ; others are
not different from his own, which he judged impro-
per.  And as to the reft, they are all fo limited and
confined to particular conditions and circumftances, as
ftill to leave the problem in general untouched. To be
more particular ; it is evident, that all conftru@ions by
mechanical curves are feeming folutions only, but in re-
ality unapplicable ; that the roots of infinite feries are,
on account of their known lmitations in all refpeéts, fo
far from being fufficient rules, that they ferve for little
more than-exercifes in a méthod of calcilation, And
then, as to the univerfal method, which proceeds by
a continued correcion of the errors of a falfe pofition,
it is no method of folutien atall in itfelf ; becaufe, un-
lefs there be fome antecedent rule or hypothefisto begin
the operation (as fuppofe that of an uniform motion
about the upper focus, for the orbit of a planet; or
that of a motion in a parabola for the perihelion part
of the orbit of a comet, or fome other fuch), it would
be impoffible to proceed one ftepin it. But as no ge-
neral rule has ever yet been laid down, to affift this me-
thod, fo as to make it always operate, it is the fame
in eflet as if there were no method atall. And ac-
cordingly in experience it is found, that there is no
rule now fublifting but what is abfolutely ufelefs in the
clliptic orbits of comets 5 for in fuch cafes there is no
other way to proceed but that which was ufed by Kep-
ler : to compute a table for fome part of the orbit,
and in it examine if the time to which the place is
required, will fall out any where in that part. So that,
upon the whole, it appears evident, that this problem,
contrary to the received opinion, has never yct been
advanced one ftep towards its true folution.

Mr. Machin then proceeds to give his own folution
of this problem, which is particularly neceffary in or-
bits of a great excentricity ; and he illuftrates his me-
thod by examples for the orbits of Venus, of Mercury,
of the comet of the year 1682, and of the great comet
of the year 1680, fufficiently fhewing the univerfality
of the method.

KEY, in Mufie, is a certain fundamental note, or
tone, to which the whole picce, be it concerto, fonata,
cantata, &c, is accommodated ; and with which it ufu-
ally begins, but always ends. '

Keys denote allo, in an argan, harpfichord, &c, the
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pieces of wood or ivory which are firuck by the fingers,
in playing upon the inttrument.

KevstonEg, the middle voufloir, or the arch ftone in
the top, or immediately over the centre of an arch —
The length of the keyftone, or thicknefs of the archi-
volt at top, isallowed by the beft architeéls, to be about
the 15th or 16th part of the fpan.

" KILDERKIN, a kind of liquid meafure, containing
two firkins, or 18 gallons, beer-meafure, or 16 ale-
meafure.

- KING-piece, or KinG-poff, is a piece of timber fet
upright in the middle, between two principal rafters,
and having ftruts or braces going from it to the middle
of* cach rafter.

KIRCH (Curistiany FrepgRIC), of Berlin, a ce-
lebrated aftronomer, was born at Guben in 1694. He
acquired great reputation in the obfervatories of Dant-
zic and Berlin. Godfrey Kirch his father, and Mary
his mother, alflo acquired confiderable reputation by
their aftronomical obfervations. This family corre-
fponded with 2ll the learned focicties of Europe, and
their aftronomical works are in great repute.

KIRCHER (ATHANAsIUS), a famous philofopher
and mathematician, was born at Fulde in 1601. He
entered into the fociety of the Jefuits in 1618, and
taught philofophy, mathematics, the Hebrew and Sy-
riac Languages, in the univerfity of Wirtfburg, with
great applaufe, till the year 1631. He retired to
France on_account of the ravages committed by the
Swedes in Franconia, and lived fome time at Avignon.
He was afterwards called to Rome, where he taught
mathematics in the Roman college, colleéted a rich ca-
binet of machines and antiquities, and died in 1680, in
the 8oth year of his age.

The quantity of his works is immenfe, amounting to
22 volumes in folio, 11 in quarto, and three in o&avo 3
enough to employ a man for a great part of his life
even to tranfcribe them. Moft of them are rather cu-
rious than ufeful ; many of them vifionary and fanciful 3
and it is not to be wondered at, if they are not always
accompanied with the greateft exaétnefs and preci-
fion. The principal of them are,

1. Prelufiones Magnetica,

2. Primitie Gnomonicz Catoptrice.

3+ Ars magna Lucis et Unbre.,

4. Mufurgia Unifvcr%'ali.!.

o Obelifeus Pamphilius.
. Ocdipus Egyptiacus ; 4 volumes folio.

7. Itinerarium Extaticum.

8. Obelifeus Lgyptiacus ; 4 volumes folio.

9. Mnndus Sidbterraneus.

10. China Iluflrata.

KNOQOT, atye, or complication of a rope, cord,
or ftring, or of the ends of two together. There
are divers forts of knots ufed for different purpofes,
which may be explained by fhewingthe figures of them
open, or undrawn, thus. 1. Fig. 1, plate xiii. isa
Thumb knot. ‘This is the fimpleft of all. It is ufed to
tye.at the end of a rope, to prevent its opening out's
it is alfo ufed by taylors 8c. at the end of their thread.

Fig. 2, a Loop knot.. Ufed to join pieces of rope
&c. together,

Fig. 3, a Draw kiot, which is the fame as the laft ;
only one end or both return the fame way baclz, :!,s

abed,

S
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abtcd. By drawing at a, the part scd comes
through, and the knot is loofed.

Fig. 4, a Ring knot.  ‘This ferves alfo to join pieces
of cord &c together.

Fig. 5 is another knot for tying cords together. This
is ufed when any cord is often to be loofed.

Fig. 6, a Running knot, to draw any thing clofe.
Dy pulling at the end 4, the cord is drawn through
the loop %, and the part ¢d is drawn clofe about a
beam, &ec.

Fig. 7is another knot, to tye any thing to a poft.
And here the ead may be put through as often as
you pleafe.

Fig. 8,a Very fmall knote A thumb knot is firft
made at the end of each piece, and then the end of the
other is paffed through it. Thus, the cord 2 ¢ runs
through the loop 4, and 4d through ¢; and then
drawn clofe by pulling at @ and 6. If the ends ¢ and £
be drawn, the knot will beloofed again.

Yig. 9, a Fifher's knot, or I#ater knot. This is the
{ame as the 4th, only the ends are to be put twice
through the ring, which in the former was but once ;
and then drawn clofe.

Fig. 10, a Mcfhing Fnot, for nets; and is to he
drawn clofe.

Fig. 11,a Barber’s krot, or a knot for cawls of wigs ;
and 1s to be drawn clofe.

Fig. 12,a Bowline knot. When this is drawn clofe,
it makes a loop that will not flip, as fig. 7; and ferves
to hitch over any thing.

Fig. 13, a Wale knot, which is made with the three
ftrands of a rope, fo that it cannot flip. When the
rope is put through a hole, this kuot keeps it from
{lipping through.  When the three {trands are wrought
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round once or twice more, after the fame manner, it is
called crowning., By this means the koot is made larger
and ftronger. A thumb knot, N°. 1, may be applied
to the fame ufe as this.

Kn~oTs mean alfo the divifions of the log line, ufed
at fca. Thefe are ufually 7 fathom, or 42 feet afun-
der ; but fhould be 8% fathom, or so feet. And then,
as tnany knots as the log line runs out in half a mi-
nute, {o many miles does the fhip fail in an hour ; fup-
poling her to keep going at an equal rate, and allowing
for yaws, lecway, &c.

KOENIG (SanmueL), a learned philofopher and
mathematician, wasa Swifs by birth, and came early
into eminence by his mathematical abilities. Hc was
profeflor of philofophy and natural law at Franeker,
and afterwards at the Hague, where he became alfo
librarian to the Stadtholder, and to the Prinrefs of
Orange ; and where he died in 1747.

The Academy of Berlin enrolled him among her
members ; but afterwards cxpelled him on the follow-
ing occafion. Manpertuis, the prefident, had inferted
in the volume of the Memoirs for 1746, a difcourfe
upon the Laws of Motion; which Koenig not only
attacked, but alfo attributed the memoir to Leibnitz.
Maupertuis, ftung with the imputation of plagiarifm,
engaged the Academy of Berlin to call upon him for
his proof; which Koenig failing to produce, he was
ftruck out of the academy. All Europe was intereft-
ed in the quarrel which this occafioned between Koe-
nig and Maupertyis, The former appealed to the pub-
lic ; and his appeal, written with the animation of re-
fentment, procured him many friends. He was au-
thor of fome other works, and had the chara&er of
being one of the beft mathematicians of the age.

L.

LAG
ABEL, along thin brafs ruler, with a fmall fight

at one end, and a central hole at the other ; com-

monly ufed with a tangent-line on the edge of a cir-
cumferentor, to take altitudes, and other angles.

LACERTA, Lizard, one of the new conftella-
tions of the northern hemifphere, added by Hevelius to
the 48 old enes, near Cepheus and Caffiopeia.

This conftellation contains, in Hevelius’s catalogue
30 ftars, and in Flamfteed’s 16.

LACUNAR, an arched roof or cieling ; more ef-
pecially the planking or flooring above the porticos.

LADY-Day the 25th of March, being the An-
nanciation of the Holy Virgin.,

LAGNY (Tuomas FanTET d), an eminent
French mathematician, was born at Lyons, Fournier’s

Euclid, and Pelletier’s Algebra, by chance falling in

LAG

his way, developed his genius for the mathematics. It
was in vain that his father defigned him for the law ;
he went to Paris to deliver himfelf wholly up to the
ftudy of his favourite fcience. In 1697, the Abbé
Bignon, prote€tor-general of letters, got him appointed
profeflor-royal of Hydrography at Rochfort. Soon
after, the duke of Orleans, then regent of France,
fixed him at Paris, and made him fub-dire@or of the
General Bank, in which he loft the greateft part of
his fortune in the fajlure of the Bank He had been
received into the ancient academy in 1696 ; upon the
renewal of which he was named Affociate-geometri-
cian in 1699, and penfioner in 1723. After a life

fpent in clofe application, he died, April 12, 1734.
In the laft moments of his life, and when he had
loft all knowledge of the perfons who furrounded his
8 bed,
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bed, onc of them, through turiofity, afked him, what
is the fquare of 12 ? To which he immediately replied,
and without feeming to know that he gave any anfwer,
144,

De Lagny particularly excelled in arithmetic, alge-
bra, and gtometry in which he made many improve-
ments and difcoveries. He, as well as Leibnita, invent-
ed a binary arithmetic, in which only two figures are
concerned. He rendered much eafter the refolution of
dlgebraic equations, efpecially the irreducible cafe in
cubic equations; and the numeral refolution of the
higher powers, by means of fhot approximating the-
orems.—He delivered the meaftres of angles in a new
fcience, called Goniometry 3 in which he meafured angles
by a pair of compaffes, without fcales, or tables, to
great exaltnefs ; and thus gave a new appearance to
trigonometry.— Cyclometry, or the meafure of the cir-
cle, was alfo an obje&t of his attention ; and he calcu-
lated, by means of infinite Jeries, the ratio of the
circumference of a circle to its diameter, to 120 places
of figures.—He gave a general theorem for the tan-
gents of multiple arcs. With many other curious or
ufeful improvements, which are found in the great
multitude of his papers, that are printed in the dif-
ferent volumes of the Memoirs of the Academy of Sci-
ences, viz, in almoft every volume, from the year 169y,
o 1529,

LAIQ{E, a colle@ion of water, inclofed in the cavity
of fome inland place, of a confiderable extent and
depth. As the Lake of Geneva, &c.

LAMMAS-Dav, the 1ft of Auguft; fo called, ac-
cording to fome, becaufe lambs then grow out of fea-
fon, as being too large.  Others derive it from a Saxon
word, fignifying loaf-mafs, becaufe on that day our
forefathers made an offering of bread prepared with new
wheat. '

It is celebrated by the Romifh church in memory of
St. Peter’s imprifonment.

LAMPZADIAS, a kind of bearded comet, refem-
bling a burning lamp, being of feveral fhapes ; for fome-
times its flame or blaze runs tapering upwards like a
fword, and fometimes it is double or treble pointed.

LANDEN (Joun), an eminent mathematician, was
born at Peakirk, ncar Peterborough in Northamp-
tonfhire, in January 1719. He hecame very early
a proficient in the mathiematics, for we find him
a very refpe@able contributor to the Ladies Diary
in 1744 ; and he was foon among the foremoft of thofe
who then contributed to the fupport of that fmall but
valuable publication, in which almoft every Englith
mathematician who has arrived at any degree of emi-
nence for the beft part of this century, has contended
for fame at one time or other of hislife. Mr. Landen
continued his contributions to it at times, under various
fignatures, till within a few years of his death.

It has been frequently obferved, that the hiftories of
literary men confift chiefly of the hiftory of their writ-
ings; and the obfervation was never more fully verified,
than in the prefent article concerning Mr. Landen.

In the 48th volume of the Philofophical Tranfac-
tions, for the year 1754, Mr. Landen gave ¢ An In-
veftigation of fome theorems which fuggeft feveral
very remarkable properties of the Circle, and are at
the fame time of confiderable ufe in refolving Fra&ions,
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the denominators of which are certain Multinomials,
into mote fimple ones, and by that means facilitate the
computation of Tluents.” T'his ingenious paper was
delivered to the Socicty by that cminent mathemati-
cian Thomas Simpfon of Wooiwich, a circumftance
which will convey to thofe who are not themfelves
judges of it, fome idea of its merit.

In the year 1755, he publithed a volume of about
160 pages, intitled Mathematical Lucubrations, The
title to this publication was made choice of, as a means
of informing the world, that the ftudy of the mathe-
matics was at that time rather the purfuit of his lei-
fure hours, than his principal employment: and in-
deed it continued to be fo, during the greateft part
of his life ; for about the year 1762 he was appointed
agent to Earl Flitzwilliam, an employment which he
religned only two years before his death. Thefe Lu-
cubrations contain a variety of tradts relative to the rec-
tificatton of curve lines, the fummation of feries, the
finding of fluents, and many other points in the higher
parts of the mathematics.

About the latter end of the year 1957, or the be-
ginning of 1758, he publifhed propofals for printing
by fubfcription, T4¢ Refidual Analyfis,a new Branch of
the Algebraic art : and in 1758 he publifhed a {mall
tra&t, entitled A4 Difcourfe on the Refidual Analyfis; in
which he refolved a variety of problems, to which the
method of fluxions had ufually been applied, by a mode
of rezafoning entirely new : he alfo compared thefe fo-
lutions with others derived from the fluxionary me-
thed; and fhewed that the folutions by his new method
were commonly more natural and elegant than the
flaxionary ones.

_In the 51ft volume of the Philofophical Tranfac«
tions, for the year 1760, he gave A4 New Method of com-
puting the Sums of a great number of Infinite Series. This
paper wasalfo prefented to the Society by his ingenious
friend the late Mr. Thomas Simpfon.

In 1764, he publifhed the firlt book of The Refi-
dual Analyfis.  In this treatife, befides explaining the
principles which his new analyfis was founded on, he
applied it, in a varicty of problems, to drawing tan-
gents, and finding the properties of curve lines; to de-
feribing their involutes and evolutes, finding the radius
of curvature, their greateft and leaft ordinates, and
points of contrary flexure; to the determination of
their cufps, and the drawing of afymptotes: and he
propofed, in a fecond book, to extend the application
of this new analyfis to a great variety of mechanical
and phyfical fubjets. The papers which were to have
formed this book lay long by him ; but he never found
leifure to put them in order for the prefs.

In the year 1766, Mr. Landen was ele&ted a Fellow
of the Royal Society. And inthe g8th volume of the
Philofophical Tranfa&ions, for the year 1768, he gave
A fpecimen of a New Method of comparing Curvilinear
Areas ; by means of which many areas are compared,
that did not appear to be comparable by any other
method : a circumftance of no fmall importance in that
part of natural philofophy which relates to the do&rine
of motion.

In the Goth volume of the fame work, for the year
1770, he gave Some New Theorems for computing the
Whole Areas of Curve Lines, where the Ordinates are

exprefled
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expreffed by Traltions of 2 certain form, in a more
concife and elegant manner than had been done by
Cotes, De Moivre, and others who had confidered the
fubje& before him,

In the 61ft volume, for 1771, he has inveftigated
{everal new and ufeful theorems for computing certain
fluents, which are affignable by arcs of the conic
feGtions. This fubje® had been confidered before,
both by Maclaurin and d’Alembert ; but fome of the
theorems that were given by thefe celebrated mathe-
maticians, being in part exprefled by the difference be-
tween an hyperbolic arc aud its tangent, and that dif-
ference being not dire@ly attainable when the arc and
its tangent both become infinite, as they will do when
the whole fluent is wanted, although fuch fluent be
finite ; thefe theorems therefore fail in thefe cafes, and
the computation becomes impraicable without farther
help. This defe¢t Mr. Landen has removed, by affign-
ing the /imi¢ of the difference between the hyperbolic
arc and its tangent, while the point of conta& is {up-
pofed to be removed to an infinite diftance from the
vertex of the curve. And he concludesthe paper with a
curious and remarkable property relating to pendulous
bodies, which is deducible from thofe theorems. In the
fame year he publithed Animadverfions on Dr. Stewart’s
Computation of the Sun’s Diflance from the Earth.

In the 65th volume of the Philofophical Tranfa&ions,
for 1775, he gave the inveftigation of a General The-
orem, which he had promifed in 1771, for finding the
Length of any Curve of a Conic Hyperbola by means
of two Elliptic Arcs : and he obferves, that by the the-
orems there inveltigated, both the elaftic curve and the
curve of equable recefs froma given point, may be con-
ftru&ted in thofe cafes where Maclaurin’s elegant method
fails.

In the 67th volume, for 1797, he gave ¢“ A New
Theory of the Motion of bodies revolving about an
axis in free fpace, when that motion is difturbed by
fome extraneous force, either percuffive or accelerative.”
At that time he did not know that the fubjeét had been
treated by any perfon bzfore him, and he confidered
only the motion of a fphere, {pheroid, and cylinder.
After the publication of this paper however he was
informed, that the do&rine of rotatory motion had
been confidered by d’ Alembe:t ; and upon procuring that
author’s Opufcules Mathematigues, he there learned that
d’Alembert was not the only one who had confidered
the matter before him; for d’Alembert there fpeaks of
fome mathematician, though he does not mention his
name, who, after reading what had been written on
the fubje&, doubted whether there be any folid what-
ever, befide the fphere, in which any line, pafling
through the centre of gravity, will be a permanent axis
of rotation. In confequence of this, Mr. Landen took
up the fubje& again ; and though he did not then
give a folution to the general problem, viz, ¢ to de-
termine the motions of a body of any form whatever,
revolving without reftraint about any axis pafiing
through its centre of gravity,”” he fully removed every
doubt of the kind which had been ftasted by the per-
{on alluded to by d’Alembert, and pointed out feveral
bodies which, under certain dimenfions, have that re-
markable property. This paper is given, among many
others equally curious, in a volume of Memoirs, which
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he publithed in the year 1780. That volume is alfo
enriched with a very extenfive appendix, containing
Theorems for the Calculation of Fluents 3 which are more
complete and extenfive than thofe that are found in
any author before him. .

In 1781, 1782, and 1783, he publifhed three fmall
Tra&s on the Summation of Converging Series ; in
which he explained and fhewed the extent of fome
theorems which had been given for that purpofe by
De Moivre, Stirling, and his old friend Thomas Simp-
fon, in anfwer to fome things which he thought had
been written to the difparagement of thofe excellent
mathematicians. It was the opinion of fome, that
Mr. Landen did not fhew lefs mathematical fkill in
explaining and illuftrating thefe theorems, than he has
done in his writings on original fubjeéts ; and that the
authors of them were as little aware of the extent of
their own theorems, as the relt of the world were before
Mr. Landen’s ingenuity made it obvious to all.

About the beginning of the year 1782, Mr. Lan-
den had made fuch improvements in his theory of Ro-
tatory Motion, as enabled him, he thought, to give a
folution of the general problem mentioned above ; but
finding the refu%t of it to differ very materially from
the refult of the folution which had been given of it by
d’Alembert, and not being able to fee clearly where
that gentleman in his opinion had erred, he did not
venture to make his own folution public. In the courfe
of that year, having procured the Memoirs of the Ber-
lin Academy for 1757, which contain M. Euler’s fo-
lution of the problem, he found that this gentleman’s
folution gave the fame refult as had been deduced by
d’Alembert ; but the perfpicuity of Euler’s manner of
writing enabled him to difcover where he had differed
from his own, which the obfcurity of the othet did not
do. The agreement, however, of two writers of fuch
cftablithed reputation as Euler and d’Alembert made
him long dubious of the truth of his own folution,
and induced him to revife the procefs again and again
with the utmoft circumfpe&ion ; and being every time
mere convinced that his own folution was right, and
theirs wrong, he at length gave it to the public, inthe
75th volume of the Philofophical Tranfaéions, for
1735,

ITshe extreme difficulty of the fubje&, joined to the
concife manner in which Mr. Landen had been obliged
to give his folution, to confine it within proper liniits
for the Tranfalions, rendered it too difficult, or at
lealt too laborious a tafk'for moft mathematicians to read
it; and this circumfltance, joined to the eftablifhed re-
putation of Euler and d’Alembert, induced many to
think that their folution was right, and Mr. Landen’s
wrong ; and there did not want attempts to prove it ;
particularly a long and ingenious paper by the learned
Mr, Wildbore, a gentleman of very diftinguifhed ta-
lents and -experience in fuch calculations; this paper
is given in the 8oth volume of the Philofophical Tranf-
altions, for the year 1790, in which he agrees with the
folutions of Euler and d’Alembert, and againft that of
Mr. Landen. This determined the latter to revife and
extend his folution, and give it at greater length, to
render it more generally underltood. About this time
alfo he met by chance with the late Trifi’s Cofmogra-
phie Plyfice et Mathematice 5 in the fecond par;1 of

which
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which there is a folution of this problem, agreeing in
the refult with thofe of Euler and d’Alembert, IHetre
Mr. Landen learned that Euler had revifed the folu-
tion which he had given formerly in the Berlin Me-
moirs, and given it another form, and at greater
length, in a volume publithed at Roftoch and Gry-
phifwald in 1765, intitled, Theoria Moids Corporum
Solidorum feu Rigidorum. Having therefore procured
this book, Mr. Landen found the fame principles em-
ployed in it, and of courfe the fame conclufion refult-
ing from them, as in M. Euler’s former folution of
the problem. But notwithftunding that there were
thus a coincidence of at leaft four moft refpe&table ma-
thematicians againft him, Mr. Landen was ftill per-
fuaded of the truth of his own folution, and prepared
to defend it.  And as he was convinced of the necef-
fity of explaining his ideas on the fubje& more fully,
{o he now found 1t neceffary to lofe no time in fetting
about it. He had for feveral ycars been feverely at-
flited with the ftone in the bladder, and towards the
latter part of his life to fuch a degree as to be con-
fined to his bed for more than a month at a time : yet
even this dreadful diforder did not extinguith his ar-
dour for mathematical ftudies ; for the fecond volume
of his Memoir:, lately publithed, was written and re-
vifed during the intervals of his diforder. This volume,
befides a folution of the general problem concerning
rotatory motion, contains the refolution of the problem
relating to the motion of a Top ; with an inveftigation
of the motion of the Equinoxes, in which Mr. Landen
has firft of any one pointed out the caufe of Sir Ifaac New-
ton’s miftake in his folution of this celebrated problem ;
and fome other papers of confiderable importance. He
juft lived to fee this work finifhed, and received a copy
of it the day before his death, which happened on the
15th of January 1790, at Milton, near Peterborough,
in the 71t year of his age.

LARBOARD, the left hand fide of a fhip, when
a perfon ftands with his face towards the head.

LARMIER, in ArchiteGQure, a flat fquare mem:
ber of the cornice below the cimafium, and jets out
fartheft; being fo called from its ufe, which is to
difperfe the water, and caufe it to fall at a diftance
from the wall, drop by drop, or, as it were, by tears;
darme in French ﬁgnif};in a tear.

LATERAL Equartfon, in Algebra, is the fame
with fimple equation. It has but one root, and may
be conftru&ted by right lines only.

LATION, is ufed by fome, for the tranflation or
motion of a body from one place to another.

LATITUDE, in Geography, or Navigation, the
diftance of a place from the equator; or an arch of
the meridian, intercepted between its zenith and the
equator. Hence the Latitude is either north or fouth,
according as the place is on the north or fouth fide of
the equator: thus London is faid to be in 51° 31°
of north latitude.

Circles parallel to the equator are called parallels of
latitude, becaufe they thew the latitudes of places by
their interfe&tions with the meridian.

The Latitude of a place is equal to the elevation of
the pole above the horizon of the place: and hence
thefe two terms are ufed indifferently for each other,

Vot 1L,
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LAT

This will be evident from the
figure, where the circle ZHQP is
the meridian, Z the zenith of the
place, HO the horizon, EQ_the
equator, and P the pole; then is
ZE the latitude, and PO the
elevation of the pole above the
horizon. And becaufe PE is =
ZO0, being each a quadrant, if the common part PZ be
taken from both, there will remain the latitude ZE —
PO the elevation of the pole.—Hence we have a me-
thod of meafuring the circumference of the earth, or
of determining the quantity of a degree on its fur-
face ; for by meafuring dire@ly northward or fouth-
ward, till the pole be one degree higher or lower,
we fhall have the number of miles in a degree of a
great circle on the furface of the earth; and confe-
quently multiplying that by 360, will give the num-
ber of miles round the whole circumference of the
earth.

The knowledge of the Latitude of the place, is of
the utmoft confequence, in geography, navigation,
and aftronomy ; 1t may be proper therefore to lay
down fome of the belt ways of determining it, both
by fea and land,

ift. One method is, to find the Latitude of the pole,
to which it is equal, by means of the pole ftar, or any
other circumpolar ftar, thus: Either draw a true me-
ridian line, or find the times when the ftar is on the
meridian, both above and below the pole; then at
thefe times, with a quadrant, or other fit inftrument,
take the altitudes of the ftar ; or take the fame when
the ftar comes upon your meridian line ; which will be
the greatet and leaft altitude of the ftar; then fhall
half the fum of the two be the elevation of the pole,
or the latitude fought.—For, if abc be the path of
the ftar about the pole P, Z the zenith, and HO the
horizon : then is ag the altitude of the flar upon the
meridian when above the pole, and ¢O the fame when
below the pole; bence, becaufe aP = ¢P, therefore
a0 + ¢O = 20P, hence the height of the pole OP,
or latitude of Z, is equal to half the fum of 2O and O,

2d. A fecond method is by means of the declina-
tion of the fun, or a ftar, and one meridian altitude
of the fame, thus: Having, with a quadrant, orother
inftrument, obferved the zenith diftance Zd of the
luminary ; or elle its altitude Hd, and taken its com»
plement Zd; then to this zenith diftance, add the
declination 4dE when the luminary and place are on
the fame fide of the equator, or fubtra& it when on
different fides, and the fum or difference will be the
latitude EZ fought. But note, that all altitudes ob-
ferved, muft be corre€ted for refraltion and the dip
of the horizon, and for the femidiameter of the funy
when that is the luminary obferved.

Many other methods of obferving and computing
the Latitude may be feen in Robertfon’s Navigation ;
fee book 5 and book 9. See alfo the Nautical Al.
manac for 1771.

Mr. Richard Graham contrived an ingenious inftru-
ment for taking the latitude of a place at any time of
the day. See Philof. Tranf. N° 435, or Abr. vol. 3.

pa. 371
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LAT [

Laritupg, in Aftronomy, as of a flar or planct, is
its diftance from the ecliptic, being an arch of a circle
of latitude, reckoned from the ecliptic towards its
poles, cither north or fouth, Hence, the aftroncmical
Jatitude is quite different from the geographical, the
former mealuring from the ecliptic, and the latter
from the equator, fo that this latter anfwers to the
declination in aftronomy, which meafures from the
equinotial.

The fun has no latitude, being always in the eclip-
tic; but all the ftars have their feveral latitudes, and
the planets are continually changing their latitudes,
fometimes north, and fometimes fouth, croffing the
tcliptic from the one fide to the other; the points in
which they crofs the ecliptic being called the nodes of
the planet, and in thele points it 1s that they can pafs
over the face of the fun, or behind his body, viz,
when they come both to this point ef the ecliptic at
the fame time.

Circle of LATITUDE, is a great circle paffing through
the poies of the ecliptic, and confequently perpendicu-
lar to it, like as the meridians are perpendicular to the
cquator, and pafs through its poles.

LATITUDE, of the Muon, North afcending, is when
fhe proceeds from the afcending node towards her
northern limit, or greateft elongation.

Latitune, Norih defeending, is when the moon
returns from her northern limit towards the defcend-
ing node.

Larirupe, South defeending, is when fhe proceeds
from the defcending node towards her {fouthern limit.

Laritung, South aftending, is when fhe returns
from her fouthern limit towards her afcending node.

And the fame is to be underftood of the other
planets.

Heltocentric LaT1TUDE, of a planet, is its latitude,
or diftance from the ecliptic, fuch as it would appear
from the fun.—This, when the planet comes to the
fame point of its orbit, is always the fame, or un-
changeable.

Geocentric LAT1TUDE, of a planet, is its latitude as
feen from the earth.—This, though the planet be in
the fame point of its orbit, is not always the fame, but
alters according to the pofition of the earth, in refpe&
to the planet.

The latitude of a ftar is altered only by the aber.
ration of light, and the [ecular variation of latitude.

Difference of LAT1TUDE, is an arc of the meridian,
or the neareft diftance between the parallels of lati-
tude of two places. When the two latitudes are of
thic fame name, either both north or both fouth, fub-
tra&t the lefs latitude from the greater, to give the
difference of latitude ; but when they are of different
names, add them together for the difference of latitude.

Middle LatiTupe, is the middle point between
two latitudes or places ; and is found by takirg half
the fum of the two.

Parallax of LaTiTUDE. See ParaLrax.

Refraion of LaTiTUDE. See REFRACTION,

LATUS Recrtum, in Conic Seftions, the fame
with parameter ; which fee.

Latus Tranfverfum, of the hyperbola, is the right
Jine between the vertices of the two oppofite fetions ;
er that part of their common axis lying between the

o ]

LEE

two oppofite cones; as the line DE, Tt is the fame
as the tranfverfe axis of the hyperbola, or oppofite
hyperbolas.

Latus Primarium, aright line, DD,
or EE, drawn through the vertex of
the fe&ion of a cone, within the
fame, and parallel to the bafe.

LEAGUE, an extent of three miles
in length. A nautical league, or three
nautical miles, is the 2oth part of a
degree of a great circle.

LEAP-Yeag, the fame as Bissex-
T1LE; which fee. ltis fo called from its
leaping a day more that year than ina
common year; confifting of 366 days,
and a commen year only of 365. This
happens every 4th year, except only fuch complete
centuries as ate not exa@ly divifible by 4 ; fuch as the
17th, 18th, 1gth, 21ft &c. centuries, becaufe 17, 18,
19, 21, &c, cannot be divided by 4 without a re-
mainder.

To find Leap Year, &'c. Divide the number of the
yearby 4 ; then if o remain, it is leap year; but if 1, 2,
or 3 remain, it is fo many after leap-year.

Or the rule is fometimes thus expreffed, in thefe
two memorial verfes ;

Divide by 4; what’s left fhall be,
For leap-year o ; for paft, 1, 2, or 3.
Thus if it be required to know what year 1790 is:
then  4) 1790 (447
2 remains :
fo that 2 remaining, fhews that 1790 is the 2d year
after leap-year. And to find what year 1796 is ;
.. then 4)1796 (449
here o remaining, fhews that 1796 is aleap-year:

LEAVER. See Levsr.

LEE, a term in Navigation, fignifying that fide,
or quarter, towards which the wind blows.

Lte-Way, of a Ship, is the angle made by the
point of the compafs fteered upon, and the real line
of the fhip’s way, occaficned by contrary winds and
a rough fea.

Al fhips ar2 apt to make fome lee-way; fo that
fomething muft be allowed for it, in cafting up the
log-board. But the lee-way made by different fhips,
under fimilar circumftances of wind and fails, is dif-
ferent ; and even the fame fhip, with different lading,
and having mere or lefs fail fet, will have more or lefs
lee-way. The ufual allowances for it are thefe, as
they were given by Mr. John Buckler to the late ins
genious Mr. William Jones, who firft publifhed them
in 1702 in his Cempendium of PraBical Navigations
1ft, When a fhip is clofe-hauled, has all her fails fet,
the fea fmooth, and a moderate gale of wind, it is
then fuppofed fhe makes little or no lee-way. 2d, Ala
low ope point, when it blows fo frefh that the fmall
fails are taken in. 3d, Allow twa points, when
the topfail muft be clofe reefed. 4th, Allow two
points and a half, when one topfail muft be handed.
sth, Allow three points and a half, when both tope
fails muft be taken in. 6th, Allow four points, when
the fore-courfe is handed. 7th, Allow five points;
when trying under the mainfail only. 8th, Allow fix
points, when both main and fore-courfts ate taken in.

9th,
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