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in the barometric reading vould make
an appreciable difference in the weight
of a cubic inch of air, weighing at
best only one-third of a grain. For this
purpose suppose the barometer to fall
from 30 in. to 29 in., that is the air be-
cornes 1/30 ligliter, or its buoyancy is
diminished by u/3o, that is, this cubic
inch of air becomes lighter by 1/90 of
a grain, and consequently the apparent
weight of a cubic inch of water is
heavier by that much. Knowing also
how small a difference in weight can
be detected by a well made balance we
can readily understand that a differ-
ence of even a small fraction of an
inch in the barometric reading will
rnake an appreciable difference in the
weight of a cubie inch of -water.
The next condition to be observed is
that the thermnometer is to stand at 62°
F. We know that nost substances
increase in volume when heated and
contract again when the heat has been
withdrawn, and, for certain tempera-
tures, water forms no exception to this
rule. If, then, the weighing were done
with the thernometer below 62°, the
water would be more dense, more of
it would be required to fill a cubic
inch of space and consequently the
cubic inch of water would weigh
heavier than it would at. 62° and con-
versely for temperatures higher than 62°.

Lastly, why should brass weights be
used ?

If the weight of the substance which
is being weighed in one scale-pan of
the balance is affected by the tempera-
ture and pressure of the atmosphere,
so also maust the weights in the other
scale-pan. Now, any given weight of
brass which is about 8 times as heavy
as water, will occupy nearly 3 times as
nuch space as the sane weight of
platinur which is more than 2.1 times
as heavy. Suppose then, an ounce
of brass and the · sane weight of
platinum to be accurately balanced
in a vacuum, would they balance if
surrounded by air? Certainly not, for

the brass weight of which ve are speak-
ing occupying 3 times as much space
as the platinum one vill be affected 3
times as nuch by the bouyancy of the
air, that is, will have its weight dimin-
ished to 3 times as great an extent as
the oz. of platinum, and consequently
the brass weight will no longer be able
to balance the other, so that although
the cubic inch of water of which we
are speaking would weigh the same in
a vacuum whether the weights used
were brass, platinui or any other
substance, yet this would not be true
when the weighing is done in air, for
we have seen that a substance that
would balance a certain absolute weight
of brass in air would not be heavy
enough to balance the same absolute
weight of gold, platinum or any sub-
stance heavier than brass. It follows
theiefore, that variations in the atmos-
pheric pressure will affect the apparent
weight of light substances to a greater
extent than heavier ones, and hence
the necessity for selecting some speci-
fied substance with which to do the
weighing.

We are thus forced to the conclusion
that the prescribed conditions were all
necessary in determining with requisite
accuracy the unit of weight from the
unit of length, nor are we surprised
that this method was not adopted to
produce a new standard so long as
any other means of doing so was
available.

The unit of capacity is the space
occupied by io Ibs. Avoirdupois of
distilled water weighed in air, the
temperature being 620 F. and the
barometer at 30 in. This unit is called
the Imperial gallon. It is easy to find
the number of cubic inches in a gallon,
for if 252.458 grs. of water occupy one
cub. inch it follows that 1o Ibs. or 7 0,000
grs. must occupy 277.274 cubic inches.
This space might, therefore, have been
fixed upon as the unit of capacity, and
the necessity for any reference to the
density or temperature avoided, that is,
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