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ON A UNIFORM SYSTEM,

ETC., ETC.,

CarcuraTions connected with money, weights, and
measures make up a great part of the active business
of life; and by far the most extensive application of the
science of numbers is that made in our daily transactions of
buying and selling. Few who are engaged in such calcu-
lations will be prepared to state that, considered as arith-
metical excreises, they are accompanied with an peculiar
intellectual pleasure.~ The astronomer, who Eﬁﬁﬁ.m over
an apparently inextricable mass of numbers, usually feels
some 1nterest in a task which even in its progress unfolds
relations of symmetry in the arrangements of the material
universe; yet he would gladly welcome new processes of
computation, which, without "impairing the accuracy of
his results, would diminish the labour necessary for their
evolution. It is, therefore, extremely natural that persons
engaged in the ordinary calculations of ever r-day business
should, in like manner, hé willing to adopt methods for
lessening the time and labour devoted to their computa-
tions. In order to amive at sound conclusions on this
question, it is first indispensable to consider the means
employed in all kinds of calculations.

Mankind have been so long and so universally accus-
tomed to count by tens, that the decimal system of nume-
ration has become associated in our minds with the ground-
work of all numerical computations. But this might
have been otherwise, and if man had boeen created with

Simplici-
city im-
portant
in busi-
ness cal-
culations.

Mode of
counting
univer-

sally

adopted
by man-

four or six fingers on each hand, instead of five, we should kind

most probably now employ either eight or twelve as the
modulus of our numerical ‘system. Much might be said
as to the advantages attending the employment of either
of these numbers as a numerical modulus, but such re-
marks would be wholly speculative at the present day,
ms.%. would probably never possess the slightest practical
utility.

The caleulations of trade have reference either to objects shoula
capable of being directly and separately counted, such as beem-

picces of money, or of being counted by comparison with
other objects, such as most of the solids and all the Liquids

ployed
with re-
ference
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toall  that are commercial cdmhmodities. Such substances must

count-
able . .
things. subjeets for computation

generally be weighed g measured before they can become

% In order to effect these processes

in such a way as to attdch definite notions to our results, we
refer all weights and measures to certam fixed standards,
Had we only one coin, bone weight, and one measure, as we

have only onc UNIT inj
venience would result

rithmetic, much practical incon-
and accordingly avilized nations

“ have been long accustpied to employ a great variety of

coins, weights, and n

gasures. Every single member of

cach of these classes hus usually some fixed numerical

relation with the other

individuals of its class; but, as the

fundamental standards mployed by different nations have

been generally differen
their groups of coins,

150 have been the relations among

weights, and measures. Yet as

these relations necessaily {orn what constitutes the sub-

Ject matter of ordinary
should harmonize as elj

computations, it follows that they
ely as possible with the numerical

g
system employed in such computations. If, therefore, we

count numbers, consid(
countable things, by te

red as abstract representations of
ns, we should also count the real

things themselves in thie same way, whether they happen

to be coins, weights, o
adopted a decimal syst:
a decimal system of

applied will be the easi
duodecimal or any otl
sponding system of cou
would be the simples
computation, caleulatio
tions ave discordant wi
with increased trouble |
arguments are true not

measures. In other words, having
1 of arithmetic as a pure science,
dounting objects to which it is
cgt and most natural. Had we a
er system of arithmetic, a corre-
iting coins, weights, and measures
s but with our actual system of
0§ referring to objects whose rela-
1 that system, must be attended
nd complication. These general
merely to-day, but were equally

true thousands of years| ngo, when man first commenced

numbering ; they are tr

ation on the surface ol
of these conclusions hi
sands of times in practi
sally admitted; yet
ries employed systems

e not merely for us, but for every
the Barth. The rigorous truth
1, moreover, been verified thou-
£, and is now apparently univer-
fferent nations have for centu-
af coins, weights, and measures,

=

not only unconnected |qne with the other, but framed
without any immediate |reforence to the system of num-
bering which has been| almost instinctively adopted by
cvery family of the hwman vace. :

Although an imporfant advance has been made in
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recent times towards the establishment of an improved Resist-
system, the great nation which has had the honowr of wm%oﬁmwcm
taking the first step in this rational course, has as yet been jpore.
followed by but few others,! and by none belonging to the ments il-
limited number which can bear comparison with her, in w_mﬂm&.
population, territorial extent, and Eﬁo&& resourees. .HE- v
provements which require the most simple change in a

man’s mental habits, even when these improvements spare

trouble to the lazy mind itself, are often slowly received

by an individual: such improvements are surounded

with difficultics incomparably more serious when a great
number of minds must agree before they can be adopted.

Our simple and elegant arithmetical notation, usually Arabic ,
called the Arabic system of numerals, made very gradual numerals,
progress into Europe, through Arabia, from Ingia, where

1t was originally invented. Tts advantages over the Greck

and Roman systems of notation are so immense, that its
absence was undoubtedly the principal cause of the remark-

ably imperfect condition of the caleulating portions of
astronomy and mathematics among the ancients, compared

to pure geometry and its applications. T¢ the influence

of Pope Sylvester the Second is mainly due the “adop-

tion of the Arabic numerals during the middle ages in

the Sauth of Europe. But centuries elapsed before they
entirely displaced the complex and cumbrous Roman nu-
merical symbols among the northern nations. The Arabic
numerals were unknown in Russia until the time of Peter

the Great; they were employed in England about two
centuries before, but there, the barbarous Roman system

still lingered among the accounts of the exchequer down

to a very recent time. And this improvement was even

for a while successfully resisted by one of those states-

men® whose rank is usually supposed to supply all the
qualities required for managing public affairs. The pro- w% mo-
gress of the higher departments of the exact seiences was fom ma
greatly retarded in England during the last century DbY tics,
the adherence of mathematicians to a system of notation
much inferior to that employed on the continent. This

! The system is now either in actual owewﬁaop or :m.msgomsosg .gm
been sanctioned by legislative enactments in the following states besides
France, namely, Belgium, Greece, Spain, Sardinia, Holland, Lombardy,
Switzerland, Modena, Mexico, Chili, Columbia, and Costa Rica. The
well known union of the German States (Zollverein) for weights and
measures has in part adopted the French metrical systemn.

? Lord Grenville.
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arose in & great measitte from natural though misdirected
feelings of veneration |for the memory of Newton; just as

if the Genoese were 1

retain precisely the same methods

in navigation and sean anship, as those which had been

employed by Columbjis.  More than a century elapsed,
before Newton's counsrymen were able to understand that
the splendid heritage jvhich he had bestowed on mankind,

was best cultivated by

been employed by the
and by like manner, althougly]
the Gre- vjgygly employed, our
gorian 5. ¥ 3.
Calen-  according to the Greg:
dar.  1into operation, except

day it 1s not yet unive

nore manageable weapons than had
illustrious discoverer himself, In
Incontestably hetter than that pre-
present mode of computing time,
ran calendar, came very gradually
in Catholic countries, and at this
selly adopted. In England, when

the proposed reform lof the calendar was first brought

under the notice of th
terfield, it appears tha

Duke of Newcastle by Lord Ches-

the minister was much alarmed at

the project. e entreated the carl not to stir matters that

had remained so long
sonal disinelination to
powertful arguments in

quiescent, and expressed his per-
new-fangled things® With such
favour of retaming the old system,

1t seems wonderful tha it has not held ifs ground up to

the present day.
Cosmo-  As a decimal systen
politan appears to have o P
nature of natic 1 ehay .

r ational character, wh
adecimal © A ? 3
system  Ployment within the s
of .Q_,m:m, reasonable to suppose t
and moy. tions would be universg
sures.  clal results. Not only .

each country be simpli
mtercourse would also !
larity of its metrical
those of surrounding c

of coins, weights, and measures
vity of a merely provineial or
h wonld adapt it solely for em-
nfines of any separate nation, it is
hat its general adoption by all na-
Iy attended with stmilarly benefi-
would the internal transactions of
ed, but its external commercial
be_greatly facilitated by the simi-
md monetary arrangements with
untries. This result would be yet

more decisive were comimon standards adopted among the

several countries. Herp the peculiarities and habits of
different races doubtlestly present some reasons for exist-

ing differences, and will

probably interpose some obstacles

to the final adoption of] pn universal system. Although
the fundamental ideas of measure, weight, and value are

now nearly alike among
completely identical as
The primitive units of |

ivilized nations, they are not so
e elementary notions of number.
incal measure appear generally to

¥ See Maty's Memoirs of L

1l Chesterfield, section vi.
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be derived from the dimensions of parts of the human
body. Thus the foot has its equivalent designated by a
corresponding word among all Huropean languages, but
its value is not the same in any two countries. Our first
notions of weight are derived from the muscular effort
required to sustain a mass of matter, and the commonest
instrument for roughly estimating the relative weights of
bodies is the hand. Axrbitrary ideas of weight thus arise
among men, according to armw.. 4@&.@&8 of mﬁ.mwbmzp. and
physical constitution. The designations of certain units of
weight also indicate their arbitrary character: thus the
“ stone” accounts by 1ts very name forthe actual varieties in
the weight it represents. The fundamental notions of value
among mankind, although still somewhat arbitrary, have
been long approximating to a_condition ow NE;OEEQ.
owing to the wide-spread cireulation and unifversal adop-
tion of the precious metals as representatives of wealth.
A certain definite quantity of one of these metals, or of
an alloy in fixed proportions, would thus assuredly be a
sufficiently intelligible standard of valuc among all civi-
lized nations. A

The formation of a uniform system of weights, MeR Pyofold
sures, and coins for all mankind would thus require a operation

twofold operation—the adoption of the same standards,

for pro-
ducing

and, in the subdivisions and multiples of these for uniforiaie

smaller or greater values, the employment of that deci-

ty of

mal system of numeration which in their arithmetieal sys- Weights

tem mankind have already universally adopted. Nox is
it solely to the metrical arrangements of separate and in-
dependent nations that this double operation would apply.
In some countries we find a multitude of provineial
weights and measures, as different from each other as
those belonging to entirely different races. The weights
and measures of Great Britain and Ireland are thus far
from being uniform in any sense.  They are not only
arranged without reference to the decimal enumeration,
but are variable in value and in name, in different coun-
ties and provinces. Sclecting a few from numerous exam-

les of metrical curiosities, it appears that while the
Wum% of a rood at Preston is from 165 to 24 feet, in the
Vale of Leven it is 36 yards or 108 feet. * The Trish acre
contams 7,840 square yards, the Scotch acre 6,084. In
some parts of England an acre means 4,840 square yards,
while in others it means 10,240. The square rood some-
times amounts to 1,210 square yards, and sometimes

and

measures :

necessity
for its
applica-
tion in
Great
Britain
and Ire-
land.
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weights
and niea~
sures for-
merly in
a very
confused
state;
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only to 804. A bushel

601bs., at another place

borough a weight of e

haven, 14 stones.  The
not always estimated in

f wheat at one place contains
88lbs: at Dundalk a bushel is

n means 40 stones; at White-
veight of a pound of butter 1s
he same way even in the same

0
L
equivalent to 20 stones;(at Saltash, to 8 gallons. At Scar-
r
v
[
)

locality ; thus, at Stoke-u

on-Trent a pound of this article

might vary from 16 to #4 ounces. The hundred weight

18, of course, never 100 }

quently 1201bs. A com

5., but usually 112 Ibs., and fre-
lote list of all the names attached

=F

to the provineial weigh{s and measures of Great Britain

and Ircland would oce
unquestionably present

philologist and @EE:E._

y more than a page, and would
ome points of interest to the
. The confusion and trouble

=t

arising from these divers|ties in estimating the weights and
quantities of articles of produce, has long excited attention
and loudly demanded a pemedy. In Ircland, as well as

in England, complaint
commissions of inquiry i
yet the only possible cor
constantly avoidedt
presented by successive

decimal system of weig]
commerelal system of ]
be pomted out in histor
superior influence of

last half century to ZEW

have been frequently uttered,
ﬁgmqﬂﬁ;&v blue books printed, and
iplete solution of the difficulty is
“he apathy or open opposition

ritish administrations during the
formal mtroduction of a uniform
ts, measuares, and coins into the
ingland, will probably hercafter
as a remarkable instance of the
rejudieces and mental indolence

over the strongest claimg of gencral utility and common

sense. ,U
The country to whic

1 the human race owes the first

step towards the establishment of a metrical system in

perfeet harmeny with «
Ifvance.  From what hy

1 universal numerieal system, is
s been said regarding the provin-

cial systems of Great Byitain and Ireland, it will not ap-
pear surprising that France should at one time present a
similar mass of confusqd and embarrassing weights and

measures. The gradual
successive aggregation ¢

growth of that country by the
t its provinces, by treaty or con-

4 The Agricultural Society
itsclf by passing a resolution,
year, strongly recommending
sures; and a memorial was dr
tion in connection with fairs |
ment measure was justly chy
the requirements of the couuf

Lo W B

of Ulster has honourably distinguished
bout the commencement of the present
o decimal system of weights and mea-
'wn up, praying for their legal introdue-
d markets.  The contemplated govern-
acterized as entirely inadequate to mee
v.

»
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quest, from the most fertile and populous districts of cen-
tral Europe, was highly favourable to the preservation of
local peculiarities. Each newly-added province usually
retained many of its laws, customs, and fiscal arrange-
ments. It was often considered a privilege to retain what

was bad, as well as what was good, and thus each provin-

cial system of weights and measures was scrupulously
preserved.  Thus it happened that, previously to the
Revolution, commercial transactions between remote parts

of the kingdom were nearly as embarrassing as with
foreign countrics. ) )

At that carly period of the Hwodogﬁo?.ﬁ&es it mom“Emm their Te-
only destined to apply wholesome remedies to the fright- Mwﬂw o~
ful abuses which had so long preyed upon the hives ;ofiee-
and happiness of the people, the confusion f weights ed with
and measures attracted the attention of the Constituent Mwmﬂ
Assembly. The operations proposed for remedying these gycesdes;
evils, and the manner in which they were cmried 1nto
effect, were totally unconnceted cither with the absur- .
dities or atrocities of the Revolution. It is important
to dwell on this fact, for while few cirdumstances have
more seriously retarded in other countrics the rcception
of the French metrical system, nothing has interposed
such obstacles to a fair appreciation of its merits, than the
prejudices arising from its supposed connection with
anarchy and violence. Such prejudices will presently be

.

shown to be entirely groundless, for it will appear that

the cowse of operations required for the establishment

of the metrical system on a sound philosophical basis had
nothing to do with the period of anarchy and terror, ex-

cept that of being serionsly obstructed; and for some

time these operations were suspended by the very men

whose names are now umiversally employed to personity
political faror in its most odious form. ~ But had the me- .., o
trical system emanated from the party to which so gis !
many deeds of ferocious atrocity are ascribed, this would could not
scarcely suffice as an objection, when the improvement, e
regarded as a result of science, might prove beneficial gys,

to man. Whatever associations may be connected with

an invention, if it is good in itsclf, common sense .S‘E

not reject it. Had Archimedes discovered the fruitful
principle of hydrostatics with which his name is indis-
solubly associated, not by inquirics undertaken to deter-

mine the composition of Hieros golden crown, but for

the satisfaction of a whim of the bloodstained Diony-
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siug, we would not the lgss recognize the immense value
of that principle in physical science, as onc of the most
important aids to expernental investigation, and we
should not cease to apply it in the uscful “arts, as fur-
nishing the most correct|and simple method we possess
for detecting specific diff¢rences between an endless va-
riety of materials. Althpugh the French metrical system
is not openly eriticised on|lustorical grounds, yet such allu-
sions and references to fevents of the Revolution have
been sometimes made by |those who object to the exten-
sion of that system, as|sufficiently indicate the source
from which they arise i minds so far resembling those
of revolutionary anarchigts as to see history exclusively
through a mist of politichl prejudices.
Theme- The new metrical system has been sometimes erro-
trical  peously conmected with| what s called the Republican
svstem — (olendar.  The former had heen proposed long anterior
had no- proy o
thing in to the latter, and while| the metrical system originated
commen from philosophical vicws; the calendar was a mere tran-
Tepubtic S1CN aberration of politi .L fanaticism. Hﬂm authors could
ean Ca- scarcely have intended fip to become universal; and if
lendar.  Alexander von Humboldt had previously published his
map of isothermal lincg,| the calendar would probably
never have been propoged, at least as a philosophical
system.  In Ireland we| would sometimes pass through
the month called Nivos} without snow, while an inha-
bitant of the southern hemisphere might amuse himself
with skating during Thejmidor, and might watch the fall
of the leaf during Gerniinal.
Proposals  "The views developed Iy La Condamine (1748) had long
inFrance yendered the question of fthiformity of measures familiar in
M_Hm_.nm the scientific cireles of Ivance; but in 1791 the proposal
plish-  of a new system of weights and measures began to be dis-
ment.  cussed not only among| scientific men, but also among
some of the people who|suffered from the confused state
of affairs in the provineds. In the spring of 1788 the
matter occupied the seripus consideration of the Consti-
tuent Assembly; and a fdport was adopted on the 8th of
May, in which the king pyas entreated to write to his Bri-
tannic majesty, in order fthat he would obtain the cotpe-
ration of the Iinglish legislature with the National Assem-
bly for the determination|¢f a natural unit for the compani-
son of weights and measyifes, so that, with the sanction of
hoth nations, an equal npimber of commissioners, chosen
from the Academy of Seinees and from the Royal Society,

= et

vy
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could meet, in order to find at the parallel of latitude half

way between the equator and the pole, or EdmeSEo
parallel, the length of the second’s pendulum. From the

length so ascertained the representatives of the two nations

were then to deduce an invariable standard for a new me-

trical system. In August of the same year the Constituent
Assembly fully ratified this report, charging the Academy

of Sciences with the determination of a system founded

in nature and destined to permanently supersede the va-

ried and jarring systems existing throughout the provinces

of France. If was also proposed that the mew system
should be so framed as to render it acceptable to the

tastes and applicable to the wants of the other civilized
families of mankind. The Academy resolved therefore -
that its divisions should be connected according to the pegna
decimal scale, and that the units of surfade, capacity, and divisions
weight should all depend on the unit of length. ‘Lo de- are adop=
termine the absolute magnitude of this unit, and to fix on '

a suitable standard for its comparison, became a problem

of fundamental importance. The commissioners appointed

by the Academy to decide on this question were Lagrange,
Laplace, Borda, Monge, and Condoreet. After mm._.wo:wmsgm

the relative merits of the invariable length which is known

to be required for the exagtness of a second’s pendulum

at any given latitude, and of a unit taken from the di-
mensions of our planct, they decided on preferring the
latter, as not involving the heterogencous clement of time,

and being also necessarily of a more cosmopolitan charac-

ter. The ten-millionth part of the arc of meridian com-
prised between the equator and the pole was therefore
selected as the unit of Imear measurement. It was assumed

that, as long as the Earth continues in habitable conditions

for the human race, its dimensions cannot sensibly change,

and that, consequently, if the national standards of length
should through physical or political causes be lost or in-
jured, their true values could always be recovered by 2 anga
direct remeasurement of the Earth, or by a fresh determi- fraction
nation of the length of the sccond’s pendulum, the rela- of :._w.,
tion between which and the standard of length having b seloot
been previously determined. There cannot be a doubt ed as the
that this last method would furnish the shortest and casiest wm_:mm
mode of recovering the standard, i’ it happened to be - tength.
jured or destroyed, for the operation of determining the
dimensions of the Barth is one of the most difficult and
dclicate in theory, as well as tedious and laborious in




Measure-
ments
already
exceuted
from
which a
standard
might be
deduced.
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practice, that comes °
exact observation.

M=)
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ithin the range of the sciences of
d the Earth been an exact sphere,

it is easily perceived Jrpm the clements of geometry, that

the measured distanc

between two places lying on the

same meridian, compgred with the difference of latitude

of these places, woulgl

enable us to deduce all the di-

mensions of the glob¢, The measurement might, in so

simple a case, be supposed to be made directly, and the
difference of latitude Would be found by knowing the dif-
ference between the apgles formed by the visual ray from
any star with the plupib-line at cach of the two stations.
But the actual problefy is far from being so simple as this.

The Earth’s surface jjt
shape, which, howeve
tude, acquire consid
tion of its figure and

esents deviations from a spherical
small compared to its entire magni-
sle importance in the exaet estima-

limenstions.

\
d

Long before the pr oposal had been made in France for
(&

adopting a standard «

rived from onc of the dimensions

of the Earth, measurepients had been executed in different

countrics. Attempts|]
remote antiquity, of v
that science has lost o
the remainder.  Butfi
with every modern ¢
perfeetly uscless for 1l
sioners, as the lengtlls

1ad been made even at periods of
rhich the little we know indicates
thing of real value in not possessing
f these attempts had been executed
incment, they would still have been
¢ objects of the French commis-
of the units of measurement cm-

ployed in these emrly determinations have never been

satisfactorily ascertain
ever unknown. Mot
intended to ascertaiy
Earth, had been maglo
expeditions had becp

»d, and will probably remain for
s recently, geodesical measurements,
the magnitude and figure of the
not only in Europe, but scientific
sent expressly for these objects to

parts of the western pontinent.  Some of these operations
are closely connected with the most splendid discoveries
in the relations of thie material universe that have ever
been unfolded to the| human mind. A result derived from

For all Nutions. 13

vefined measurements which succeeded, while furnishing
materials for studying the physical conditions of our planet
at remote periods of its existence, have also contributed,
perhaps more than any other of the rcsults among the
sciences of observation, to verify the law of universal
gravitation, not merely for definite bodies onc upon the
other, but for every particle of matter on all other par-
ticles.

Although it was admitted that an estimate of the stan- yey i
dard of length deduced froff some previously executed was re-
measurements of the Earth, would be more than suffi- mo:.mm .
ciently exact for the ordinary purposes of commerce and Mmm_%um_.
the arts, it appeared to the French Academy better, both the pre-
for the sake of science and for the philosophical character :Em&.w
with which the new metrical system was to be invested, S esh.
to make an entirely fresh re-measurement. The ine-
qualities of the Earth’s surface, which are most obvious to
ordinary ebservation, such as hills and valleys, prevent
the direct measurement of an arc of the meridian. This
arc is supposed to traverse a surface to which a plumb-line
suspended over any point would be always perpendicular,
or along which an observer, carrying a spint-level, would
always {ind the bubble at the middle of the tube. This
surface, although unquestionably not the mean surface of
the Earth, yet deviates from it probably in so slight a
degree as to render the difference of no consequence, ex-
cept in those questions of terrestrial physics, in which
peculiarities of the internal structure of our planet are at-
tempted to be studied by the aid of such phenomena as are
presented to us on its surface. If the positions of certain
points which are known to be on the meridian, such as the
two extremities of the arc, are ascertained by any process,
the length of the interval between them can be calculated.

In order to determine the position of such points, a two-
fold series of operations must be performed; first, a gene-
ral survey by the aid of methods similar to those employed

one of the earliest of|the European measurements induced
Newton to resume cfitain caleulations which he had laid
aside as leading to gonclusions discordant with observed
facts, but the discordance arose only because he had to use
among his data an fmperfectly determined value of the
Earth’s radius.  On|gubstituting the more correct value,
he was able to establish, that the same kind of foree which
produces the fall of § rain-drop on the Karth’s surface, re-
gulates in space the|motions of the planets. The more

in the great triangulation of the Ordnance Survey ve-
cently completed in Ireland and England; and, secondly,
the determination of the positions of the triangles with
regard to the meridian. The astronomical determination
of the latitudes of the points whose pesitions have been
thus ascertained by terrestrial measurcments completes
the work. All these operations require a large stafl’ of
practised and skilful observers, highly finished instruments
of different kinds, and, finally, an ample interval of time
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nals were attended with manifest maﬁm@., and Delambre danger of
and his associates appear never to have used them except Meht
on one occasion close to Paris, and then, perhaps fortu- "8
nately for themselves, in a most imperfect manner. Only
a few nights before this attempt, their attention had been
excited by a lurid glow towards the south. This arose
from burning houses in the Place du Carrousel, for that
happened to be the night of the 10th of August, 1792.
Although furnished with passports and other documents The

emanating from the government, the astronomers found uammmwm
themselves stopped by serious difficulties arising from the g eq
disturbed condition of society. The construction of sig- with the
nals was sometimes prevented by the people; the observers Work en-
were frequently placed under armed surveillance by the gog om.
district authoritics. Much embarrassed by these obstacles, barrass-
Delambre despatched one of his assistants to Paris to ob- ments;

© tain fresh passports, which were rendered the more neces-
sary from changes that had taken place in the supreme

14 On a Unifaym System of Weights, ete.,

before they can be brought to a close. The management
of so important an undertaking was intrusted to a com-
mission of the French Academy, of which Delambre and
Mechain were the tiwo astronomers more especially en-
gaged in the geodesicnl operations.  The arc selected for
Ineasurement 1s thap extending between Dunkirk and
ﬁﬁm&oﬁpu of whicl| the northern and by far the larger
portion, extending {rpm Dunkirk to Rodez, was to be
superintended by Delambre, while his colleague undertook
the management of the operations connected with the ro-
mainder.  This unequal division of work arose from the
presumedly greater difficulty of the Spanish part of the
are, and the circunistance that the French portion had
been already twice sibiveyed by different observers.
Obsta- 1t was soon found,/however, that the principal difficul-
cles from ties were not to be met with across the Pyrences, but close
the dis= to the walls of Paris| | Mechain had scarcely commenced
state of 1118 journcy towards the south, in the summer of 1792

3

the when he was stopped| by bands of armed citizens, and kept power. He prudently abstained from presenting Fwﬁm&%
countrys for a short time undejr arrest, until regularly liberated by as he foresaw that he would be told to postpone his labours

to an epoch of greater tranquillity, and that with such a
postponement, an indefinite period might elapse before the
undertaking could be again resumed. In the meanwhile
he caused his passports to be viséd at St. Denis, where he
happened to have arrived, and also took the precaution of
obtaining a certificate from the district authorities. But they are
these precautions availed little, for in half an hour after- arrested,
wards the astronomer with his companions were arrested at
Epinay. The instruments were regarded with particular
suspicion, as perhaps dangerous counter-revolutionary en-
gines ; just as, a few centuries before, the same people might
have looked upon them as apparatus connected with the
mysteries of the black art. Delambre is required to dis-
play the instruments on the ground, and to explain their
use. Asmay be readily supposed, not one among such
a_cultivated audience can understand his explanations.
He tries vainly to excite the interest of two surveyors who
happen to have got into the crowd, by showing the close
affinity between his operations and the labowrs of their
profession. These men would not compremise themselves
by saying anything; they dared not oppose themselves to
the tone which was now so prevalent among the multi-
tude. After a discussion of three hours, the astronomers
were conducted back to St. Denis under armed escort.
The open place before the venerable mausoleum of the

authority. As he advanced, the obstacles to his progress
gradually diminished, and he was able to commence his

lubowrs without anyf interference. In autumn he had
completed the entird measurement of the ancles of the
several stations distifhuted aeross the Pyrences and the
north-east of Spain.| | The following winter was to be
employed in astronofiical determinations at the southern
extremity of the ave.|
Difficulty Uo_mbyg.o, was less| successful in France; his first diffi-
inobtain- culty arose from the want of such prominent and distinet
ing objects as would suffige for marking his stations with pre-
wm%i cision when observed| from distances so great as the inter-
marks for vals between these stptions.  When the angular distance
%mqﬂ? between two objects, [¢ach distant from an observer from
opera-  tWONEY to thirty milesi is to be aseertained with the mi-
m a geodesical survey, it is indis-

tions;  DIUEC aceuracy requirgc
pensable that these objdets should be well defined in outline
and clearly visible. Such objects as towers and stceples are
well adapted for this purpose; but they are not always so .
situated as to meet th requirements of the system of tri-
angulation.  On this aecount, artificial signals have to be
frequently construetefl] usually pyramidal structures of
wood or stone. By the aid of powerful lamps, night ob-
servations are also capghle of heing made with very satisfuc-
tory results.  Under the existing circumstances, night sig-

o]
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and in
great
danger,

which
they
escape.

In 1793
fresh po
titical
diticul-
ties
arise
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v

kings of France was|filled with groups of republican

o

volunteers waiting th be armed before marching to de-

{fond the frontier.

‘The prisoncrs had to pass through

this motley crowd; their carriages arc explored; a heap

of sealed letters add
partments in which |

sarried on are discovered.

opencd and publicl;
only cireulars, in whi
tion of the National
the good offices of *
are addressed. Whi
been satisfied about |
struments.  These i
part of the square, a
to attempt a lecture

ressed to the authorities of the de-
lic geodesical operations were to be
The letters are speedily
- vead, when they twm out to be
dh the Committee of Public Instruc-
Assembly recommend the bearers to
e official personages to whom they
eh the curiosity of the crowd had
the letters, they next turn to the n-
je quickly displayed upon the open
1 Delambre is once more compelled
on geodesy under circumstances at

once terrible and lydicrous. The day was rapidly wan-

ing; the last rays
summit of the cathe
were no longer disty

i sunset had long since tinged the

dral, and objects close to the ground
wctly visible in the growing dusk of

twilight. Lhe firsk |l tanks of the numecrous audience

saw little, and heay

1 without understanding; the more.

vomote heard less, and saw nothing.  Impatient mur-

murs arose; cries

began to be heard, suggesting the

usual expeditious mpans employed at the time for cutting

short all doubts. |
presence of mind £o

he president of the district has the
uggest the postponement of further

mquiry until the sugpicious looking instruments could be

examined with the

advantage of broad day light; and,

affecting o tone of dqverity, he orders these and all other
articles bolonging tp| the astronomers to be placed under
ccal. Delambre ininediately addressed a letter to the
President of the Nuftonal Assembly, cntreating some spe-
eific measure for fhe protection of himself and his asso-
ciates. This was dphe without delay, so that he was able

to emexge, after thy

lapse of thrce days, from a place of

concealment where|he had been obliged to remain since
the adventures whith had threatened to so abruptly ter-

minate his scientifig

carcer.

Tor some time alter these events, natural obstacles alone

- opposed themselves
ations. During thq
from the necessity

to the progress of the geodesical oper-
spring of 1793 fresh difficulties arose,
{ constantly procuring new passports,

and of exhibiting {hem almost unceasingly at the mm,EmE.@
of every local authority. About this period also, the tr1-
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angulation having been pushed to the northern extremity
of the are, the observers found themselves close to the
scenc of war, but by changing a few intended stations,
they were able to avoid the awkwardness of carrying on
their scientific labours in the presence of two hostile
armies. The work had now advanced to the south of
.Hypﬁm“ and as the triangulation approached the Loire,
it was found cssential to construet, on the hill of Chattil-
lon, between Pithiviers and Orleans, a signal of con-
siderable dimensions. As this structure was to serve as a
kind of geodesical observatory, it had to be so made as to
present not only a wide surface to the autumnal and wintry
gales that now began to rage, but also a very conspicuous
appearance among surrounding objects. The erection thus
became a fruitful source of the most absurd rumours, and
had to support, along with the fury of the elements, the
equally blind attacks of many a village orator.

Hitherto the obstacles encountered by the little band and the
of scientific observers had been generally such as would na- scientific
turally arise at any period, and in any country, from the peras
combined influence of popular ignorance with the excite- Mﬂwwewm
ment consequent on a distwrbed state of society.  But at o,
Chattillon, they became acquainted with a fact which, for
a time, put an end to their labows. The Academy of
mﬁosomw F&. been abolished six months previously ; but the
Comuission for Weights and Measures was retained by a
special decree. The party now in power was favourable
to the metrical system, but had little sympathy with the
fundamental operations required for its establishment. A
provisional standard of length, deduced from former mea-
surements, was apparently deemed good enough for defi-
nite adoption. The commissioners of the metrical system
received hints that it would be desirable to rapidly termi-
nate their labours, and that some of them would very soon
be dispensed from further occupation. Not long afterwards
Delambre received an official communication, enclosing
a decrce which 1s here given verbatim. °

<

Du troisidéme jour de Nivose, Pan deuxifme de la
Republique Francaise, une et indivisible.

, Le .Ooazm de Salut Public, considérant combicn il importe & by a de-
I'amelioration de Vesprit public que ceux qui sont chargés du cree of
gouvernement ne déleguent de fonction ni ne donnent de mission the Com-
qu’ & des hommes dignes de confiance par leur vertus répub- mittee of
licaines et leur haine pour les rois; aprés s’en étre concerté avec M“wﬂn

9
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les membres du Comité {1 Tnstruction Publique, occupés speciale~

ment de I’ opération des
voisier, Laplace, Couloy

compter de ce jour, d

oids et mesures, arréte que Borda, La-

b, Brisson, et Delambre, cesseront, &
il membres de la Commission des Poids

=]

ot Mesures, et remettrort de suite, avec inventaire, aux membres

restans, les instruments,

lculs, notes, mémoires, et généralement

(<3

tout ce qui est entre|jeur mains de relatif a 1" operation de

mesures. Arréte, en

onfre, que les membres restans a la Com-

mission des Poids et Mesures, feront connaitre an plutdt au
Comité de Salut Publig quels sont les hommes dont clle a une

besoin indispensable

«qu’ elle fera part en m
donner le plutdt possib

pour la continuation de ses travaux, ef
dne temps de ses vues sur les moyens de
1 usage des nouvelles mesures a tous les

=]

citoyens en profitant dd I impulsion revolutionnaire.
Le ministre de U intérieur tiendra la main & I exéeution du

présent arrété.

Political

To this documerlt were signed the names of Bartre,

furor ad- Robespierre, Hw.ﬂgz‘@./wﬁeobo‘ Couthon, Collot & Her-

verse to hois: thus giving !

d the decrce the character of the

science. : . .
strongest testimonial | m favour of those against whom 1t

was directed.
Delambre himse

part of this decree

that no one woul

%

i scems to have thought that the first
ntained only an empty pretext, and
1 be so absurd as to suppose that he

should quit his signals and instruments in order to display

in the clubs his

tepublican sentiments and hatred of

kings. Political furor is, however, a strong incentive
to absurdities as wiell as to deeds of oppression; and 1ts
3

hostility to scienc

whenever the latter cannot be de-

graded into its seryice, is sometimes manifested in other

countries besides 1
selves much more.
the terrorists of
on in England abq
war as to the com
terminating in xov
account & promil
Notwithstanding,

tance, and by men claiming for them-
coolness, moderation, and wisdom, than
& Revolution. 'The discussion carried
4t the commencement of the American
parative merits of lightning conductors
i knobs or in points, deserves on this
¢nt place in the history of science.
'« most readers will anticipate, the al-

most unanimous fapinion of British savans m favour of
pointed conduetons the contrary views were oo.éﬁodmﬂoam
in the highest quprters of the state, because it would be
unseemly to adopt the invention of a rebel like Franklin.

It is said that thg

resignation of Sir John Pringle, as Pre-

sident of the Roysl Society, ab this period, arose from his
Tisinclination to Jmitate the conrtiers of Canute, by assert-
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ing the supremacy of the royal prerogative over the laws

of the creation. ~ Political or personal prejudices, how -

ever, do not preclude the possibility that the Committee of

Public Safety, careless of the scientific character of the ope-

rations then in progress, sincerely desired that they should

be hastened to an end, so asto take advantage of the impel-

ling force of the Revolution in ?o@mmpaumrﬁrm new system

of weights and measures, of which they were to form the

foundation.  If so, this hope was apparently groundless;

for it was not until long afterwards, and in tunes of e

usual tranquillity, that the decimal weights and measures

commenced definitively to supersede their antiquated pre-

decessors.

ol S o e e i e pames of P
vhie power of mence

those who commanded that suspension had passed away ment of

with themselves; and in the spring of 1794 arrangements mmm:wum:

were made for resuming the work nearly on the same 1794

footing as before. In the meantime, Mechain had not

only to contend with physical obstacles among the Pyre-

nees, but also with difficulties arising from the war which

HE@. broken out with Spain. The signals marking his

stations were frequently destroyed, the instruments and

even the observers were sometimes imperilled by the fury

of those ascending and descending gusts of wind which

are so prevalent among the deep gorges of the mountains.

The dangers arising from parties of guerillas were fortu-

nately much diminished by the liberality of the Spanish

authorities, who, for a considerable time, mvariably

granted the utmost freedom of action to the French as-

tronomers. At length, it appeared to the general sta-

tioned on the fronticr, that the information acquived by

Mechain and his companions respecting the country tra-

versed during the operations might prove prejudicial to

the interests of Spain, and accordingly the astronomer

was ordered not to quit the country.

In ?.o autumn of 1794, Delambre recornmenced his Embar-
labours in the neighbourhood of the Loire, but hus pro- 2%
gress was very slow, from the necessity of defraying all Mm__,wp
expenses with the mnow greatly depreciated assignats. coun-
After an absence of several months from this quarter, in ¢
order to execute the tedious and difficult operation om de-
termining with precision the latitude of Dunkirk, he
proceeded aﬁ.ﬁr the work to the south of Bourges, p:wosc.
the central districts of France. Some trouble, and much

4




aboutge- ple had boasted, in.

odesical
signals.
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delay, avose in this pa
ner in which church
excellent signals, had
revolutionary fanatici;

that he had levelled th
themselves above the
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it of the country, owing to the man-
steeples, that Wwould have afforded
sen stunted of their proportions by
1. One representative of the peo-
letter to the National Assembly,
e steeples which so proudly reared
Tumble dwellings of the * sans cul-

st

5

lottes”. Delambre wifnessed everywhere that the humble
Csans cullottes” regriited very much the loss of their
stecples; and, on ong 0Ccasion, having had to supply 2

church spire, whicli
pensable, its subseqy
determined oppositio

tinet, one side of a py

his Qgﬁapﬁwozm yendered 1ndis-
nt removal was prevented by the
of the entire parish. At another

amid of Egﬁmm which occupied the

d
h
station, having coveted with white canvas, to render dis-
8
\

place of a levelled cly

rch spire, an alarm avose among the

people at the sight of|a colour in their eycs so significant of

counter-revolution ; |
vided, by attaching
strip of red cloth,
This signal was alv

very day on whid
visited the neighbe

1t a complete remedy was soon Pro-
o one side of the white canvas a
11 to the other side a strip of blue.
ys respected, while another, only a

it was crected, a violent storm

frhood, and the mountain torrents

1
1
1
g
fow leagues to the sputh, was in constant danger. The
)
v
\

swept an Jmmense
strects of the adjaccp
the same time enti
across the river Doid

olume of carth and gravel into the
t town, where apprehensions were at
taned for the safety of a bridge
ogne. The signal was blamed {or

theso disasters, and [it had also to bear the imputation of

=

causing the heavy 1
agricultural laboun:
tempts were made
its position was alnjd
of the south having

s which for two months suspended
among the mountains. Several at-
equse its removal ; but, fortunately,
ot inaccessible. Allthe triangulation
been (inished, nothing remained but

the measurement of the two bases ab Melun and Perpig-
nan. These measjrements were terminated without any
difficulty, except sheh as are natural in labours requiring
S0 any precautions, and in which the physical obscrver
is compelled to crhploy every resource that sclence can

bring to s aid.

Commis-  Invitations had heen long since issued by the French

sioners

assemble ©

to ar-
range

were requested to
sist, along with th
Seiences, in the [f

covernment to neitral and allicd countries,1n which they
g

end deputies to Paris, who should as-
conumissioners of the Academy of
nal scttlement of 2 metrical system
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apied 0t e o o tho Notheriinds, Done 1ot
; i ands, Den- trica

mark, Spain, Switzerland, and several states of Italy. The ™
entire body of French and foreign commissioners having
.mmmos.chQ about the beginning of the year 1798, %imow MHM_WJ
itsell” into sub-committees; one, for examining the astro- the e
nomical and geodesical results of the omogmvo:m whoge sults of
history has been partly related; one, for determining the e et
rclation of the standard so deduced to previously ex- ments.
isting standards; and another for fixing the unit of
weight. N

The labowrs of the first committee resulted n Pointing These
out some hitherto unknown deviations of the Earth's figure show
and structure from the more symmetrical conditions which ceriaia
it had been previously supposed to possess. The con- wm_mwz__%
cordance between the numerical results, as well as the the "
skill and experience of the observers, would not allow the Farth’s
comnissioners to attribute these anomalies to errors of ob- Agare.
scrvation. The dimensions of the Barth {inally deduced
differed but shightly from those already assigned by car-
lier measurcments. S

As the length of the arc of meridian was necessarily Deter-
estimated in terms of the platinum rods employed in mination
the measurement of the bases, the relations of these rods of stan-
to existing standards would determine the length of the mw,ﬂ mm:%
metrical standard in terms of the ancient m%mdowp of mea- and ca-
sures. 'This comparison was made, as usual in all similar P25
cases, by the aid of an apparatus furnished with sliding
microscopes and thermometers, so that the most minute
differences between the metallic bars submitted to exami-
nation eould be readily detected. The comparison in the
present case amounted rather to a verification of the rods
employed in measuring the bases of trisngulation, for
these rods had been themselves construeted after the vﬁommo
or fathom called the toise of Peru, which was deposited
with the French Academy. From these different pro-
cesses it appeared that the ten-millionth part of an are
extending {rom the pole to the cquator was 443.3255
lines of the old measure, and a bar of this length was ac-
cording adopted as the METRE. When the measured arc
was afterwards prolonged to Formentera, this value was
altered by less than than its sixty-thousandth part. The
length afterwards definitively adopted is 443.290 lines;
so that the metre is equivalent to a little more than
thirty-nine and onc-third English inches.  The standards




Selection
of a stan-
dard of
weight.
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of surface and capadity, as may be readily conceived,
were deduced from mpultiples or submultiples of the linear
standard. Thus a m@ﬁé.o ten metres long was designated
as the standard of purface for land measure; i other
words, the value of | this unit is one hundred square
metros. The standfl of capacity for liquids was deter-
mined by finding a cylindrical volume equal to a cube
whose edges are {ormed by tenths of the linear standard.
This is the litre, a mdasure somewhat smaller in capacity
than one of our impprial quarts.
In order to detcrtnine a unit of weight in harmony
with the rest of the|metvical system, obvious considera-
tions present themsclyes in guiding the choice of a philo-
sophical inquirer. The weight of any substance depends
on its density as well gs on its bulk. Density is a property
of matter which is kppwn to vary not only among different
substances, but also|¢ven in the same substance when un-
der different conditjons. It became, therefore, desirable
to choose a body over whose conditions the utmost control
could be cexercised, and which could also be easily ob-
tained at all times apid in every part of the world. Water
possessing the required properties, it was selected as the
substance adapted [to furnish the best unit of weight.
Equal volumes of distilled water, at the smme temperature
and under ordinary|atmospherical conditions, are known to
have equal weighls all over the world. Like all other
bodics, water is gusceptible of changes of volume by
changes of temperytire. Tt expands when heated beyond
its ordinary tempepature in our climate ; and every person
who has cxperienced o warm bath is aware that the water
must be agitated ipjorder to perfectly mingle the warmer
liquid, which tends| to float, in virtue of its comparative
lightness, above the colder and heavier fluid that rests at
the bottom. When water cools to a sensible degree be-
low the ordinary femperature, it becomes at fivst heavier,
but after losing a dertain amount of heat, it again expands

and beecomes light, so that, when frozen, the solidified
water floats abovd the liquid mass of which it had formed
a part. It thus happens that water has a mazimum of
density ; that is, of o certain temperature, 2 given volume
is heavier than ai} equal volume at any higher or lower
temperature. Provided that the water is in a state of
purity, this mazimum is mvariable. The weight of a
litre of distilled whter at its magimum density was accor-
dingly adopted the standard of weight, and called a

Cl
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kilogramme. The preparation of a corresponding mass of
ES&. to be kept for reference, was executed under the
superintendence of a skilful physicist, Lefévre-Gineau,
with every precaution required in an operation of such
extreme delicacy. This unit of weight had subsequently
to be o.on%m:.om with existing units, when it was found to
be equivalent to 18827.15 French grams, or a little more
than two English pounds avoirdupois.

The units of length, capacity, and weight having been

Nomen-

determined, multiples and subdivisions according to the clature

decimal scale were casily framed, and a special nomencla-

of the
French

ture was devised for the emtire system thus invented. metrical

This nomenclature had been proposed in different forms,
sometimes consisting merely ® of the names of former
measures with a new signification—sometimes with such
names slightly modified; that which was at last defini-
tively adopted has no connection with the nomenclature
of the older weights and measures. It has nothing
French about its character, more than any other group of
scientific terms derived from Greek and liatin roots. The
ﬁdw% pérpov (measure), AMrpa (measure-for liquids), and
ypéupa (small weight), form the foundation of the metrical
nomenclature. A thousand times the weight called a
gramme, being the most convenient for the umit of weight,
was necessarily called a chilogramme, or Wﬂomﬁggm K
being used as the representative of x for the sake of
euphony. The multiples of the units are designated by
Greck prefixes, thus: “ decametre”, for a measure ten
metres in length, * hectometre”, for one cquivalent to one
hundred metres. The subdivisions are denoted by Latin
%H&dmom“ thus, ¢ decimetre” means a measure cqual in
length to the tenth part of a metre; while a ¢ millimetre”
is the thousandth part of a metre. It is unnecessary to
name the rest, and a slight acquaintance with the system
shows that most of its terms are neerly superfluous; for the
decimal metrical system possesses the great p ractical ad-
vantage of not requiring any technical terms beyond those
attached to its units. 'Thus, instead of writing two hec-
tometres, we might write 200 metres; W&Sp% of half a
e . ? “
centilitre, ;35litre. This course appears to be the most
casily intelhigible; and as weights and measures are
intended for the use of the great mass of mankind, their
terminology should be as free as possible from any appear-
ance of learned formality. Had the new system of weights
and measures been intended exclusively for France, it

system,
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may perhaps have been
clature wholly derived |

prudent to have adopted a nomen-
m the vernacular tongue. In

i
ds it 6 course of a tedious sfiugele against the active force of
prejudices and the formidable incrtia of mental indolence,

recep-
tion.

Gradual
progress
made by
the me-
trical
system,

the new metrical systex
more serious obstacle |

L could not have have had any
g its rcception among the rural

population of France, than its Greco-Latin nomenclature.

[( that system should 1
sides those in which 1
terms denoting the unil
first into their language
expressed by the aid o
solely for the purposes.

=
NRE N

o extended to other countries be-
has been already adopted, the
should at most be introduced at
, the multiples and fractions being
numbers.  Such names are 1ot
f science, where the learner who

oz

(o]

has any pretensions to jaequire knowledge must be pre-

pared to understand ¢

gmpact, though to him strange,

terms derived from Grgek or Latin roots, which could not
be abandoned for corjesponding vernacular CXpressions

without the use of a ¢
A man who never heal

imbrous and inexact phrascology.
1 of the names of Pericles, The-

mistocles, or Epaminondas, would scarcely demand their

provisional abandonmgut in a popular expos

tion of Gre-

cian history, for such rjmes as Smith, Brown, and Thom-
son, which, although not the most suitable designations of
the personages to whiom they would be applied, would

have the advantage of

yet the same porson W
even when fully explii

| being more familiar to his car; and

uld complain of scientific terms,
ned, for no other reason than their

unfamiliarity. ~Absurd as are the objeetions to scientific

language on the part pl
those uscful membars
active business of Lip
scientific or hiterary ap
pected to quickly mugt

F persons professing to be learners,
{ society who are engaged in the
and who have no pretensions to
juirerents, cannot be so fairly ex-
cr a strange nomenelature applied

to some of the objectsthat constantly occupy their atten-
tion and minister to fhcir daily wants.

Tn conneetion with the formation of a decimal system

of weights and moasures in France, the coinage was natu-

rally arranged accordin

g to a corresponding system. This

soon became much Tetter known and more universally
cmployed than the naw system of weights and measurcs.
The uge of the old weights and measures, slightly modi-

fied, had even to &
ments, until July, 18
from the beginning
improved system, as |c

h
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sanctioned by successive govern-

7, when a law was passed enforcing,

1640, the exclusive usage of the
letermined by the commission of
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1798. Tts merits arc now practically appreciated not only
in France, but in cvery state of Hurope and Aumerica,
where it has been introduced. A few countries, without
adopting the French system, have long since cmployed
some system of decimal colnage or measurcs. Thus n
the United States of America a decimal system of coins
cotxists with weights and measures similar to those of
Britain.

The feeling which has been long growing in favour of Interna-
a decimal system in England, and which parliamentary tional
inquirics from time to time so_clearly reveal, has very wmwcep,
recently reccived a considerable accession of strength. for wni-
The industrial exhibition of 1855, held in Paris, having formity
attracted to that capital an unusual concourse of the In mw”:w,

" . : . ,
thoughtful as well as practical minds of cvery nation, e
meetings were held for the discussion of suitable projects sures.
for inducing all civilized powers to unitc in adopting
a system of weights, measures, and coins, adapted to the
requirements of all mankind. An international associa-
tion, centred in Pars, with branches in the principal
statcs of Europe and Amecrica, was accordingly orga-
nized under the presidency of Baron Rothschild. This
body has alrcady cffected considerable progress in the
objects for which it was cstablished; and, chiefly through
the exertions of Mr. James Yates, of London, the Hwﬁmmwr
branch has succeeded in exciting a feeling throughout
these countries which promises to give the consideration of
anew system of weights, measures, and coins, a far wider
Dbasis than it had previously possessed.

The advantages to the entire human race which a uni- Reasons
versal metrical and monetary systera would confer, are now for be-
very generally admitted; but doubts are cntertained asg that Such
to the practicability of so great an achievement. Such & system
doubts arise partly from the known obstacles presented by will be
the f&uww and mental indolence of the majority of society ; Mm._%?
but similar improvements have triumphed in every country adopted.
over the same difficultics, and in some nations a uniform
decimal monetary and metrical system has alveady gained
possession of the shop, the countmg-house, and ?M mar-
ket. A system cstablished in conformity with mental
ng.am that belong to all mankind, which takes its standarc
of length from the dimensions of the planet of which
they arc common inhabitants, and its standard of weight
from that liquid which is at once the most useful to man
and the most universally diffused, cannot assuredly be
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any peculiarities merely local, or

any traces of being m:d%» rvient to the advancement of the
1 '

views of a political pa
possessed by the Fren

y. That all these qualities are
1 metrical system, no person can

1
doubt, who cxamines the history of its origin, and medi-
Yi

tates over its philosoy

some measure well for

vical character.  Objeetions, in
inded, have been raised by a few

eminent scientific mer| [in England against the adoption
of standards found in npture. The length of the seconds’

pendulum and the dim
two Invariable quantiti
reach; but their deter

ehsions of the Harth, are the only
b which appear to be within our

same results in every
not perfectly regular,
The meridians in differ
similar, are not precy
ponding to the same.
meridian to another.

ninations do not give strictly the
country. The Kartlts figure is
nor is its structure homogeneous.
nt countries, although curves very
ly alike; and the lengths corres-
clestial are, will differ from one
If lines traced on the true surface
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of the Tarth, over hill and valley, were those estimated, the

discrepancies would Pl

Lably be still greater; but those

which are measured, although independent of small local

irregularities, are affee
Earth’s figure from an.

ed by the greater deviations of the

Alipsoid of revolution. The length

of an invariable pendujum depends on the intensity of gra-

vity at the place where

sity, ag might be ex]

it is set in vibration. This inten-
eted @ priort, varies not only in

going from the equatup to the pole, but also sometimes,
though in a less degrde and with less regularity, in the

direction of the parallgls. The differences between the re-

sults of dimensions of

the Earth, obtained from distant

geodesical operations, (and of the lengths of the sccond’s
pendulum, as determined by different observers at different
stations, although far below what are required to be consi-

dered in the formatior

of a standard of length for ordinary

operations, yet may bg¢ome important in connection with
scientific determinations where a higher degree of preci-

sion is desirable. On

this account 1t has even been pro-

posed to abandon ngtural standards altogether, and to

merely adopt the old

system with additional precautions

of inclosing the standifidsin a place of safety, whence they
could be obtained fpt rarcly occurring and important

national objects, only

with great trouble and with the

sanction of the highckt legislative authority. The estab-
lishment of a natural standard does not, however, preclude

the fulfilment of m:orw

1 arrangement—the preserved stan-
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durd would always necessarily retain the higher authority ;
but this should not prevent the existence of some provi-
sion against its injury or loss. Hven were these contin-
gencies completely obviated, it would manifestly contri-
Dute to the cosmopolitan character of a universal standard,
if it were cither the length of the second pendulum at
the equator, or a fraction of the Earth's dimensions, ap-
proaching to the truth far more closely than the ordinary
purposes of society would ever be likely to require.

A standard based on no philosophical idea whatever, gugges-
could only be proposed for the exclusive use of a single tion of a
nation, and is certainly far from being inappropriate 1%
wherever the entire system of division of weights and 5t ano-

measures has no pretension to be in harmony with the ther

numerical seale which forms the basis of all computation.

cllipsoid of revolution, rendering its meridians dissimilar,
might suggest the adoption of another ideal standard, if
the subject is really worthy of serious reconsideration. The
axis of rotation of the Earth is common to every meridian,
and its most correct value is obtained by a gomparison of
the measurcments of several different aves belonging to dif-
ferent meridians. An casily remembered fraction of this
axis might form a standard of length, which would be less
liable to vary in its estimated value than a fraction derived
direetly from an are of a meridian, the influence of the
physical peculiaritics of the countries through which the
measured ares happen to pass would be ncarly eliminated,
and the final result would be of a kind to which every
country would have the same relation. I am, however,
far from proposing the adoption of a new standard, and I
make this suggestion only as a mode for overcoming any
difficultics that may impede the reccption of the me-
trical system among those great nations into whose shops
and markets it has not as yet found its way.

Tt is natural to suppose that the philosophical excellence
and practical advantages of the new metrical system would
be most readily acknowledged among scientific circles.
It has been accordingly for many years introduced into
scientific cabinets and laboratories over the greater part of
Europe, and with or without the cogperation of govern-
ments, has made itself familiar to a large number of the
better educated classes of every country.

Besides the estimation of length, surface, volume, and
weight, in science and the useful arts, it 1s often necessary

should be

The slight deviations of the Earth’s figure from that of an m_mw.:s-

General
use of
the deci-
cimal
system
for the
purpose
of sci-
ence.




23 On a Untfor;

Estima-

n System of Weights, ete.

to estimate relative qupntities of heat.  For this purpose,

oot umiversal standard preents itsell, in the property by which
heat ac- uter under the sami pressure boils and freezes at fixed

cording

toa degi- temperatures. The jhterval between these temperatures
mal sys- has accordingly been jo lopted as the standard for measur-
tem- ing heat.  Its Jivisioh into 100 degrees, long since pro-

posed by the Swedish iphilosopher Celsius, has gradually
superseded the divisign into cighty degrees introduced by

Reaumur in Franc

The centigrade or hundred-degree

thermometer is complletely in harmony with the deeimal

metrical system, and

the ‘one is likely to be fairly appre-

ciated wherever the adivantages of the other have been felt.

Although the somewh

at arbitrary thermometrical scale in-

troduced by Fahrenbpit has held its ground up to the pre-

o

sent time in Great B
its more Hvrﬁcmcﬁﬁoi

Htain, the inferiority of tha scale to

competitor 1 NOW beginning to be

folt, and the latter hys been recently adopted by emincnt
English physicists i) an oxtensive serics of rescarches on
the mechanical and olecular conditions of heat. The
increasing attention iwhich the climate of the globe is con-

stantly rcceiving, an
which are now mad
tremely desivable tha
in cstimating the mas
ments.  On this acp
weights and measw
metrical seale must

e

7
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| the vast number of observations
both on land and sca, render it ex-
o uniform system should be pursued
b important ol all climatological cle-
swnt alone, if a universal system of
s should be established, the thermo-
laim g share in the mprovement—a

change which will {brtunately be of the simplest nature,
as it will only requipe that a selection be made of one
seale out of the thice that have heen generally received

among civilized natid
presont Lhe arrangement
arrange- 13 casily understood

tl . ; J,._
ol 1006, 508, 20k,
einage. 2[r.  Its hundredtly

multiples of that i

ns.
£ coins according to decimal scale
Thus, the {ranc bemg the Dbasis of

ment of the French coinagel its multiples are—in gold, the pieces

and 10fr. ; in silver, those of 5fr. and

paxt is called the centime; and the
silver are, H0c. and 20¢.; n copper

or bronze, 10¢., dc and 2¢.  These arc numbers belong-
ino to the decimal senle, because those less than ten evenly

o

divide it, and thos [less than one hundred are also even
divisors of that npnber. The introduction of such a
system into accounts immediately removes amass of super-
{luous figures. In[ cases where per-centages of sums of

money arc estimategl
all that is requirefl

no caleulation whatever is nceessary ;
is done by changing the place of a
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decimal point.  The obvious advantages of decimal coin-
age and accounts have lately forced themsclves on the at-
tontion of our legislature. Al the evidence colleeted by a
Committee of the House of Commons, in their compara-
tively recent inquiries, points in one dircetion, namely,
that of proving the superiority of a decimal system of coin-
age and accounts over every other. In order to realize Decimal
this preference of a decimal comage, it is proposed to SPER
make o few alterations in the present coinage, by which Britain

the whole would become decimalized. Calling the thou- recom-

sandth part of a sovercign a mil, the proposed seale would m;wsmg&
stand thus: Commit-
. . tee of the
1,000 mils==1 sovereign. House of
500 mils==3 sovereign. Com-
250 mils==1 crown. mons.

& 100 mils==1 florin.
50 mils==1 shilling.
25 mils==0 pence.
20 mils==2 cents.
10 mils==1 cent.
5 mils==} cent.
2 mils, and
1 mil. .
The cent and mil would thus be entirely new coins, the
value of the former being mearly 24 pence, and that of
the latter less than a farthing by only its Syth part. Tt 1s
proposed to make the cent a silver coin, while the three
mforior coins are to be copper.
If this improvement should be effected 1n the manner
proposed, it will probably scon lead to a similar reform
in weights and measures. Tt is said that the people would
soon be demanding a decimal metrical system 1 every-
thing ;. but why wait in a question of this nature {or de-
mands from the people? “The reform is not of a naturc Similar
caleulated to make a stirring party evy, or to excite the Steps for
P . =X e weights
morﬂo& feclings of the mulfitude.  After Lord Chester- audimea-
cld had prevailed upon the legislature to pass his bill for sures
the establishment of the Gregorian Calendar in England,
and when he heard from the crowds surrounding his car-
riage, cries of “gve us back our threc months”, he
would assurcdly smile at the simplicity of any onc who
would say that we should make no improvement n our
mode of counting time or space, except as a result of
popular expressions in its favour. 1f, therefore, the mn-
disputable merits of a decimalized system of weights and
measurcs, as well as of coins, should render its establish-
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