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A Short History of Scales and Weights.

Read tfuc aie Wacumm 'iharmaccuticaî Anociaa ,an.
by A. C. Staxxton.

In recording the develupmient of
weights and ineasures, whidh niccessarily
ieludes the imeans of ascertaining the
force of specifie gravity upon anîy object,
and the apparatus by which weight is
estimiated, if full justice is done to the
subject, volumes in folio would lie ieeded.
It will, therefore, be necessary to cover
the subject as regards Car> history in a
more cursory nanner than would bc
wished by the conscientious compiler.

The word weiglt and the word gravity
are iearly synonymous. Gravity is the
force which attracts everything within the
radius of this planet toward tIe centre of
the earth, which is conmonly called the
centre of gravity, at whicli point the force
of the gravity of the world is at equili-
brium, balanced by equal attraction in
every direction. As is well known, this
common acceptance of tle word gravity
is in error, as every plaiiet, every sun,
every constellation, aid the unliverse it-
self, lias its own centre of gravity, towards
whiclh objects are drawn by an alnost ni-
comprehensible attractive force in direct
ratio ta tle bulk, density, and distance of
the object froni this centre, and these
objects arc restrained fron falling ta this
centre and into a fiery chaos by the cen-
trifugal force of their own motions above
it.

The absolute weight of any object,
then, as its attraction without other nflu
ences toward the centre of gravity ; and
the pressure exerted by this object, if re-
strained from approaching the centre of
gravity, is weight. There are innumer-
able means of ascertaining weight. Among
them is the astrononical nethod of
weighing a world or a suns by arithmetical
deductions from its known motions, den-
sity, and bulk; but as in this article we
have ta do more especially with the as-
certainnent of terrestrial weighits aud
their use in commerce, we are obliged, on
the score of brevity, to confine ourselves
to weights and ineasures as establislied
by usage, legislative énactnent, or the
customs of a locality, and the establisli-
ment of the specific gravity exerted upon
a given object by comparison with these
standards ; and this brings us directly to
that simplest of all ineans-the balance.
If a horizontal bar be attached by mneans
of a flexible support to a given point,
cxactly in the centre, it will renaii hori-
zontal, owing to the neutralization of the
force of gravity exerted on cither cnde by
the other. It is tlen said that. it is a lier-
fect balance. Attacli to this a standard
of weiglt established by cither of the
neansabove described and the influence
exerted will draw the bar into a horizon-
tal position. Attach to the other end of
the bar a weight exactly equivalent ta the
standard previously fixed, and. if, for in-
stance, that standard be what is conimon-
ly designated as one pound, the balance
is again established ; and as it will not be
established until the wcight at cither end

is exactlv the saime, we kiiow that tIe
article attached ini the second instance is
onîe pound. The s.ale is, therefore,
called a balatice, and offers is the sitil
plest solution of the dllicuult) of a.w.ttr
taimig relative weigits. The balance is
uinquestionably the earliest imcans of as.
certaining veight, and aliost ail comn-
inercial and practical Imlethods of ascer-
taining weigit are basedi upon this prn.
ciple. Evei the h> droiiieter sunpl> finds
its equiibrmmitii and the iquid estabhiishes
ils balance and tlus tells witlh certainty
the specific gravity of a liqmid, froi which
the weiglt of a gicl quantity af hiquid
can, by comparison with the known
weighît of water, be ascertamned.

Thel Bible gises us manih inst.cs of
the use of the balance, and it is extreie!ly
difficult to fix its earliest beginniiigs,
whici seemil to bc lost in the imists of an-
tiquity; and it is strange also ta be
obliged to assert that modern civilization,
while it has itiineasurably iiprosed in
accuracy the imîeansofascertasiming weiglt,
relies still chiefly up n the carly pirnc"iple
of tIe balance.

The steelyard, as it is conuniîîonly called,
caimle mîto use as an improvenient in the
ordinary balance, as far as history knows,
with the Romans, althougl it probably
did not originate with thei. ThIis aIl-
paratus differed froin the ordinary bal-
ance in the fact that one end of the hori-
zontal bar was muclh thiiner than the
other, whicl enîabled its iîakers ta place
iieans of suspension aiarer ta the large
end liefore cquibrliriii wvas establblshed.
By isiîg a single weigl it therefore he-
carme possible, by meais of a scale
iîuarked on the long end. to ascertain
severa! weiglts, basing hie calettlation
upon the distance as muarked on the
scale fron the centre of gravity. Thius,
tee weighat wliiclh two inches from the
centre of gravity would weigli a certain
amount would, ten inchses froni this
centre, balance a very muchi larger weight,
owing to the prmnciple of the lever which
is brouglht into play. This made pos-
sible the ascertainiient of the weiglt of
any comiiodity ta a nicety, without the
constant change of weiglts whicih was
necessary to cIatalish the equilibriuini of
the common balance. Modern scales
are, in a large ne.asure, hased ipon the
principle of this Roman steelyard, al-
thougli many modifications have been
introduced.

There is a balance called the Danisli
balance, and used i commercial matters
an countries icar thIe Baltît, whit.l differs
froni thIe steelyard in this- .that the colim-
terpoise is fixed and the pivot movale,
whercas in the steelyard thie pivot is fixcd
and the couiterpoise, or balance in
weiglt, is movalàe. The bean is gradu-
ated ina contrary direction to that of the
steelyard in order te adapt it to this
change, and the beamî has to be slid for-
wards or backwards, according to the
weight to be countcrpoised. In the comi-
mon balance, thie stcelyard, and the Da.
nish balance, the beam is straight, but
there are others called the lient-lever bal-

ances. Im which the weiglht Is sîuspenîded
froil a blent arn and couinterîpoised by a
aas> knob at ti otier end, and hie
hea l knob is iade to indicate the
nr lihlt of 0l . artit.1ettahe tu dt begit
arin.

There are a large iiîîber of itmportait
contrivances called spring balances, weiglh
ing machines, and dynaiino ieteis, whose
object is to indicate pressure, weighît, or
force Im varius wa>s, bit ul d b i
paoissblhe to descrbe themîî withmi the
limits of the present Papier, as mîîany of
thei are very amtricate. It is curious to
recollect that the modern steamî gauge,
which indicates the pressure of stcamil, is
simliply a weighing-inachlie; and so oui,
iiiinuiumerable fichdb, thic weighing ma
chine presents itself ta ns uiost unex.
pectedly.

At this point, it is well to cligress to
the subject of acknowledged standards of
weights and imeasuîres. Througioit the
world, in every nation, and it mighit
alhnost be said in Lcry couuiiiitIh> ), dif
furent standards anid neuights are used to
e.spress a given quantity, lengthi, or weight
of commlîodities, but we ha or: ao to dIo
witlh atoirdupois, try, and the iaaetric
systemi, andl, for the' purposes of this
article, it will be iecessary to confine
ourselves ta these three. Kang Edgar, of
England, in order to estabhsht uniformoity
throughiout bis realhn, where the uitmîîost
confusioni prevailed, enacted certain de
crees in the year 975, a work m'sore coin-
pletely done hy Williai thle Conlqueror,
n% ho irder.d th.it.Il n at ind me.sures
in the kingdomîî should lie stampcd.
Richard the First, is thec year i197,
establislied the yard. which w-as a ieasure
exactly e(uailing the length of the arn of
the pieccding mîonarch, Ileniry the First.
King John confiried the legahy of Ilie
then weights and measures ii tit Magna
Charra. le gain our tirst An ltdIge of
what tie exact standard of Engliish
weighîts was from Ihe statute of Henry
tlhe Third, in à :66, sieh declares " tmat
au English penn) shall weighi thirty two
wheat corns i tle midst of the car . that
twcnty pence shialIl mîake one ounice.
twelve oeuices, one pounîd , that eight
pouids <lo nake a gallon of wne , that
eight gallons of %vile do iiake a London
bushîel, w-hici is the cighth part of a
quarter." It appears that the wlieat corn
was ti first standard of weight in1 Eng
land, and it is supposed tlat the tnetallhe
weight called a grain was *tsed as hlie re-
preseitative of a whieat corn, and that the
iotdlern trui grai a n.rl the stue.

After a tiane the plennîîyweiglit was reduced
froum thirty-two to twcit>.four grains,
twe"ty Ieniayv-eiglits Iade ai ouncc, and
twelve muices, ie p und. This was
called tle troy poîund, andI becaiie the
standard of Eînglislh weight, consisting of
5,76o grains; but still legislation coild
not insure îunîiformiiity n weiglits, for there
vas the Ilonleyer's pouid, consisting of
5,4oo graims, the asoirdiliois pound of
7,000 grains, and the old commercial
pound of 7,6oo grains. In the Iie of
Elizabeth, a standard of hie avoirdupois


