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the use of the crank, as has been proved above, conclusively.” We bope
to be ab]e to ascertaln the amount of loss arising from other causes, partic-

ularly from the reaction of the waste steam, and - may at some future perlod
offer formulas which will very nearly agree with practice.

It remains yet to account for the loss of useful effect attending the use
of the crank or the change from a straight to a rotary motion, genemlly

It appears that the law of virtual ve]ocmes 15 only apphcable to anala-
gous motions, with respect to actual and useful effect. Rotary motions and
straight motions differ in their nature totally; they cannot be compared d1—
rectly by that law. '
~ The ph11030ph1ca1 pr1nc1ple-what matier 184N existence cannat be lost,
nor destroyed, but can only be changed in form and space,—appearstobea
grand universal law, rendering the existence of the Universe 1lse]f per-
manent, and Independent of time. .

This principle, the truth of which will force itself upon the mind, by a
concatenation of rigid deductions, must hold out in all cases, and therefore
also in the case bufore us, where matter is brought into action to producea
mechanical effect. The laws of mechanlcs_cannot be 1n contradiction to
an universal law. ' o '

If therefore we cannot account for the loss of power In any way, we have
strong reasons to doubt the accuracy of a demonstration which is to prove
that loss of power. .

On the other hand, no law has been established yet, to prove that the-._
whole amount of power applied, can be'made available for all purposes for
‘which we want it, leaving of course frlctlon out of view, and other CIT-
cumstanaal causes of ]oss , . .

In the case before us, let us suppose the tanrrentlal pressure k ¢, (see dla-—--
g‘ram ) 18 applied to the crank. If the 1mpulse which the point ¢ receives
in consequence of that pressure, was allowed to be developed for any aclu-
al exient of space, in the line of the tangent, which is the direction of the
impulse, we would be authorised to compare the quadrant to a succession
of inclined planes, and we could prove no loss of power. But the impulse
which is ready to act in the point , is not allowed to develope itself -in the
direction of its natural tendency for any actual extent of space, without be-
ang checked. And since an inclined plane coincides with a straight line,
and a strmght line is the resul of apoint moving through an actual extent
of space, in a straight course, it follows, conclusively, that we cannet com-
pare the circumference of the quadrant with a succession of inclined planes. -

We have made these remarks, in order to ebject to any demonstration
which treats the c1rcumference of the quadrant as a succession of inclined
planes. |
The lmpu]se of the crank, with relation tn the centre, can ¢ therefore only |
~ be conmdered for single mathematnca] _points in. the circumference, as: i 1,
wnhout even a]lowmg an. .u,ntml uxtent. f’mﬁ*the dwplﬂy of the tahrential
for{'m '



