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MECHANISM IN GENERAL, 3

witnessing the necessary circumstances that attend
even those ruder adaptations, which man can himself
construct. Let any one contemplate the most
primitive instrument on which man may exercise his
ingenuity—a spade, for instance. The whole must
be adjusted to the strength which will be available
for its use, and each of the parts of which it is
formed must be in some proportion to the remainder.
In its application to the purposes it was designed to
accomplish, deviations from what is suitable are soon
recognised as impediments to its use, and, by ex-
perience, the user draws primitive laws or conclusions
which help him to correct what is erroneous until
excellence is attained, and then its various parts
-merge into a perfect whole. In order to gain these
general ideas, so as gradually to initiate the mind
into the more perfect combinations prevailing in the
animal structure, it is useful to follow up the
gradations by which the contrivances of man at
length attain a certain amount of excellence in the
adaptation of dissimilar and complex parts to simple,
definite, and harmonious objects. It is instructive
to contemplate a steam-engine at work, and, while
noticing the smoothness and precision of its motions,
to allow the imagination for a while sufficient play to
recognise the adaptation of the whole machine, and
the object which it is its nature to accomplish, and to
which all its parts conduce each in its appointed way.

This fixed intention may be said to give an in-
dividuality, an identity, and almost a personality to
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is the work of the Great Spirit!” When it re-
commences its employment without perturbation or
haste his satisfaction is evident, and perhaps 1t
would not tale much now to persuade him, that it
would be very expedient to conciliate the monster by
doing him reverence.

A steam-engine with its pair of lungs—that is to
say, with two eylinders—each adapted to hold a
cubic foot of steam of the temperature of 275°, and
breathing in and out in both lungs one hundred times
in a minute by making fifty revolutions of the crank,
possesses altogether a power equal to that of about
twenty-six horses. About the proportion of six of these
will be occupied in overcoming the fatigue of breathing,
or the resistance the steam itself occasions in its
escape, after having exercised its direct force, and
in overcoming the friction in its own members. If
it has got the rheumatism, or any other impediment
in any of its joints, this proportion will be increased.
The remaining power, equal to that of about twenty
horses, can be applied to other purposes; thus, if
the machine be supplied with locomotive organs,
it can take a tour of pleasure or advantage—it can
go about and honestly earn its own living—it can
collect its fuel that serves for its food, and, if neces-
sary, it can cut it into lengths—in other words,
masticate it; and, having placed it within its stomach,
digest it and remew its strength thereby. If the
machine be floated on the water it may be said to
be in its own element. As the water passing over the
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such cylinders, it follows that two hundred such fill-
ings will take place each minute. Now, one cubic
inch of water, when expanded into steam and under
the weight of only one atmosphere, will about occupy
the space of one cubic foot. One cubic foot contains
1728 cubic inches ; so that water, by being converted
into steam of ordinary temperature, is made to occupy
rather more than 1700 times as much space as it
did before.

In the case of the steam-engine above supposed,
as steam of thirty pounds pressure on the square inch
is used, a pressure equal to three atmospheres has to
be produced, because the ordinary atmosphere weighs
fifteen pounds on every square inch, but two others
are required to overcome the additional thirty pounds,
which is the resistance that the steam has to en-
counter beyond that of the atmosphere ; therefore
the quantity of steam, which would occupy a cubic
foot under the pressure of the atmosphere alone,
will only occupy one-third of that space, when it has
to sustain a pressure three times as great. It will,
consequently, take three cubic inches of water to fill
one cubic foot with steam of the elastic force of thirty
pounds per square inch over and above that of the
atmosphere.

The power and force which such a machine exer-
cises can, therefore, be measured with exactness by the
quantity of water converted into steam in a given
time ; and the quantity of vital force which any animal
body exercises may, in like manner, be measured by
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that is, the engineer in charge—ceases to watch the
spindles or to direct the rudder, and he also consigns
himself to repose, ready, however, to start up at the
first tinkle of the bell, or the first warning of the
contrivances, which have been adapted for the purpose
of giving him timely notice whenever his vigilance
may be required.

These appliances may be called the *‘nervous
system ” of the steam-engine, and are of two kinds,
one of which (like the governors, that regulate the
speed) causes distant parts to act mutually in unison
with each other, adjusting the supply of materials, of
speed, of oil, &e., to each other, and it does this
without the direct intervention of the sensorium, or
thinking agent, resembling in this the automatic
nerves of the animal body ; while the other division
of the nmervous system appeals, by certain startling
effects, to the attention of the engineer, who is called
upon to regulate what may be amiss, which he is also
enabled to do through their unseen agency ; and this
represents the volitional nerves in their obedience to
the thinking quality, conveying information, while
they execute commands.

Now, the nervous system in the steam-engine
and in the human body is not the motive force; it
regulates it, but it is a great mistake to imagine that
it is the agent which ereates the force. Vital energy,
nervous energy, vis nervosa, &c., are the effects, and
not the causes of the bodily functions, The body
lives, because certain changes take place within it,
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all its natural attributes. If the engineer absents
himself, is negligent, or is incapacitated, by any cause,
from superintending the processes performed by his
charge, it is in the condition of an insane person—
its fearful powers may be exerted to its own de-
struction, or to the great damage of its neighbours.
The water which supplies its breath, or the fuel with
which it is fed, may be deficient or bad in quality,
and disorders of weakness may arise, beyond the
control of the engineer; the tubes may get red-hot
from the imperfect supply of water, and an explosion
or sudden death may ensue ; or, whilst the tubes are
in that heated state, the obstruction to the supply
of water may be removed, and a quantity of steam
suddenly generated may cause the engine to work
with frantic energy for some time, to the great
danger of wearing out or breaking some of its
machinery, which vehement action the engineer may
be unable to check or to control; and this state may
be compared to * delirium.” :

It is possible, if the machinery be in other respects
in a sound condition, that it may struggle through
the paroxysm, and the heated tubes may become
gradually cooled by the increased quantity of water
supplied, and the engine, though shaken and worn,
may yet be restored to utility, and even to health.

Now, this connection between the engine and its
controller has many points of similitude to that of
mind with matter. In his very nature the engineer
1s distinet from, and even contradictory to, the







MECHANISM IN GENERAL. 13

that all the force which his machine possesses, is
derived from the strong propensity of this steam, so
inclosed in one space, to occupy some other space,
and that three times as large as that, by which he has
become acquainted with its existence.

This propensity or attribute to enlarge itself he
calls “elasticity ; ” but he recognises in that property,
““ elasticity,” something more than the mere matter,
simply occupying space, to which he has given the
name of steam, because, while in the confined space
(which proves its materiality), and not allowed to
expand itself, its property of elasticity is inoperative ;
the steam is in the chamber, but there is no evidence
of the elasticity, which is to move the machinery;
neither is it the same principle which gives the idea
of strength, since a mass of iron not only occupies
space, but gives him this idea of strength or force in
the strictest sense. He has thus a practical exposition
before his eyes, in his own work, of something beyond
mere matter, but which bears some analogy to mind,
inasmuch as it acts upon matter, and imparts to it its
attributes. He also contemplates himself in his own
material form, and his reflections thereon prove to
him the operation of causes, very distinct from
matter, but which matter serves to demonstrate, and
temporarily to subserve.

As man may be allowed, and is enjoined, by an in-
stinctive perception of what is right, to study the
structure and uses of the steam-engine which he
directs, though the property of elasticity of steam,
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CHAPTER II.
RELATING TO INORGANIC OPERATIONS.

In studying the external qualities and properties
only of any human contrivance, however excellent
in materials or workmanship it may be, if passive
symmetry or durability is its only characteristic,
nothing more is presented by it to the mind, than
a mere diagram or representation of some particular
action or sentiment, which its outline, or some such
association, may possibly suggest.

As far as its capacity extends merely to excite
particular thoughts, sentiments, or imaginations in
the mind of the beholder, certain words scrawled
upon paper may produce precisely the same results.
For though this contrivance may have eyes, feet,
hands, mouth, and other members of very excellent
shape, yet, unless these organs can perform the work
their construction seems to promise, the entity, which
in reality belongs to the machine, is only the same in
kind, with that which the rude stones or rocks in
its vicinity, and from which, in point of fact, it
may have been originally chiselled, still possess. But
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Three coincidences are implied in it: first, the
exciting agent; secondly, the operating cause; and
thirdly, the active effects, for which a generic term is
now required.

In the case of the steam-engine the exciting
agent is the man who turns on the steam; the
operative cause is the steam itself, acting by its own
elasticity ; and the whole performance is the aggregate
of the phenomena which take place in the interval
of time, comprised between the moment when the
disturbance commences, and that in which it 1s
completed and the instrument resumes its former
posture and condition.

The essential characteristic of the whole chain of
events is motion or change. The act of transition of
particular ingredients from one state or condition to
another, such as when the starch contained in grain
1s transformed into sugar, sugar into alcohol, alcohol
into vinegar is, in those cases, and in some others,
called ° fermentation,” and the opposite set of
changes, whereby materials of the same sort, ori-
ginally derived from -the earth, the air, and the
rain, ascend through other gradations until they at
last become ““ grain,” is called ““wvegetable growth,” a
term sometimes used synonymously with ¢ vegetable
life:?’

These special names are given to special tran-
sitions, but no generic name is applied to that
peculiarity which marks the distinction between
entity, or materiality, on the one hand, and the active

C
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them are developed; and were the same passive
condition of things to be extended from its cir-
cumference in a straight line towards the sun, or
other centres of attraction, the same undisturbed
equilibrium would prevail on the earth’s surface
which exists within its depths.

But the diurnal rotation of the earth on its
axis causes an alteration in that balanced uniformity
of opposing forces, and a perturbation is thereby pro-
duced, in precise proportion to the velocity with which
the different portions of its surface change their rela-
tive positions with regard to the sun in particular,
and thence the commotion induced by the exchange of
particles, on which the sun’s attraction is immediately
exercised, is greater near the equator than the poles.

Relative change cannot occur without engender-
ing that quality external to * entity,” the essence
which connects it with * time.”

Heat is one of the effects by which this may be
manifested ; and thence the comparative heat of
various parts of the earth’s surface may be calcu-
lated, ceteris paribus, from the weight of the whole
body in motion and the velocity with which any
particular spot on its surface changes its relative
position, in reference to the attractive forces which
would tend to draw it to an equilibrium ; and
equally so, other qualities which may be called into
operation by the same causes, may likewise be in-
ferred from the weight and welocity brought into
mufual opposition.





































































































































































































































































































































































































































































































































































































































































































































































































































