OF RIVERS.

ADDITIONS to the drticle, Of Rivers,
vol. i, p. 251

L

Additional Obfervations on the Theory of run=-
ning Watcrs.

JAAGE 266. Concerning thé theory of running
waters, 1. have to-add a new obfervation
which I made fince I cftablifhed mills, by
which the different celerities of water may be
pretty accurately afeertained. Thefe mills are
compofed of nine wheels, fome of which are
impelled by a fall of water of two or three feet,
and others by a fall of five or fix feet high: I
was at firlt furprifed to find, that all the
wheels turned more quickly in the night than
in the day, and that the difference was great-
er in proportion to the height and breadth
of the column of water. For example, if the
water falls fix fect, the wheel will turn a

tenth, and fometimes a ninth quicker in the
night than in the day; and, if the fall is le
bigh, the difference of celerity will likewife be
lefs 5 but itis always fo fenfible as to be ealily.
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recognifed. I afcertained this fa& by placing
white marks upon the wheels, and reckoning
the number of revolutions in equal times, both
during the day and the night; and I uniformly
found, by a great number of obfervations, that
the time when the wheels moved with the great-
eft celerity was the coldeft hour of the night,
and that they moved floweft when the heat of
the day was greateft. ln the fame manner, T
afterwards found, that the celerity of all the
wheels is greater in winter than in fummer.
‘Thefe facs, which have efcaped the obfervation
of philofophers, are of importance in pradtice.
The theory of them is extremely fimple: This
augmentation of celerity depends folely on the
denfity of the water, which is encreafed by cold
and diminifhed by heat: And, as the fame vo-"
lume of water oply can pafs by the trough, this
volume, which is denfer in winter and during
the night, than in fummer or in the day, acts
with more force on the wheel, and, of courfe,
communicates to it a greater quantity of motion.
Thus, ¢ is paribus, there will be lefs lofs of
water, i we ftop the machines during the heat
of the day, and work them dmm(rl]u 'n;.‘\[ I;y
obferving this method
ence in'the procefs of ‘making iron amounted
to one twelfth part.
Another obfervation merits attention: Of two
wheels, the one nearer the canal than the other,
but
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but perfedily cqual in every other refped, and
both moved by an equal quantity of water, the
wheel neareft the canal moves quicker than the
one more remote, and to which the water can-
not arrive till after it has run over a certain
{pace in the particular runner that terminates in
this wheel. It is well known, that the friCtion
of water on the fides of a canal diminifhes its
celerity. But this circamftance is not fufficient
to account for the confiderable difference in the
motion of thefe two wheels. Itis owing, in the
fich place, to the water in this canal ot being
prefled laterally, as it is when it enters by the
trough of the canal, and to its flriking immediately
Secondly, This inequa=

lity of motion, depending on the diftance of the
wheels from the canal, is likewife owing to the
water, which pafles through a trough, not being a
column of equal dimenfions with the trough; for
the water, in its paffage, forms an irregular cone,
which is depreffed on the fides in proportion to
the breadth of the volume of water in the canal.
1£ theladles of the wheel are very nearthe trough,
the a@s very near as high as the aperture
of the trough: Bug, if the wheel is more diftant
from the canal, the water finks in the runner, and
firikes not the ladles of the wheel at the fame
height, nor with equal celerity, as in the firft
cafe. The union of thefe twa caufes produces
that
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that diminution of celerity in wheels which are
diftant from the canal.

1L

Of the Salinele of the Sea, p. 275.

ON this fubjeét there are two opinions, and
both of them are partly true. Halley attributes
the faltnefs of the fea folely to the falts of the
carth carried down by the rivers ; and even fap-
pofes that the antiquity of the world may be dif
covered by the degree of faltnefs in the waters
of the ocean. - Leibnitz, on the contrary, be-
lieves, that the globe having been liquified by
fire, the falts and other empyreumatic fub-
ftances produced with the aqueous vapours a fal
lixivium, and, confequently, that the fea received
its faltnefs from the beginning. The opinions
of thefe two great philofophers, though oppofite,
fhould be united, and may even coincide with my
own. It is extremely probable, that, at the begin-
ning, the aion of fire combined with that of wa-
ter diffolved all the faline fubftances on the furface
of the earth; and, of courfe, that the firft de-
gree of faltnefs in the fea proceeded from the
caufe affigned by Leibnitz ; but this prevents not
the fecond caufe afigned by Halley from having

confiderable
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