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MOLECULAR MACHINES.

BY PROFESSOR DOLBEAR.

$ g > . . Whe
Ir one of the functions of a machine be to transform the kind of motiy he

it is supplied with into some other kind of motion,—translatory iy
rotary or vibratory, any one into either of the others,—one may
prepared to follow mechanical processes from masses of visible mag
tude into those of molecular magnitudes, and thus note the antecedens
of the new phenomena that appear.

When a gas is condensed by pressure the individual molecules hay
less free space to move in, and they consequently collide with each othy
more frequently. Being elastic, their average amplitude of vibration i
increased proportionally, and a greater number of them will strike with
greater velocity upon the walls of the containing vessel per second thy
before. Thus the temperature and the pressure of the gas are increasel
We say that mechanical energy has been converted into heat energy, o
sometimes simply into heat, though what has really happened has bea
the transformation of external translational motion -into internd
vibratory motion, which the elasticity and mobility of the molecul
permit. When by friction or percussion a body is heated, the sa
thing precisely has happened—translatory motion has been transformd
into vibratory, through the agency of the molecules, which have, ther
fore, acted as machines for transformation.

In like manner the reverse transformation may take place in seven
ways.  When the increased vibratory motion of the molecules produe
an increased pressure upon the movable head of a piston in an engin
the piston as a whole may move and do work. Also, when the molecul
strike harder upon one side of a surface than upon the other side, th
surface moves toward the side of less pressure, as with the radiomete
so that both engine and radiometer are machines for transformi
vibratory molecular motions into translatory mechanical motion.

When the temperature of steam is raised to about 5,000 F., the ampl
tude of vibration is so great that the atoms can no longer cohere int
molecules, and they become separated into the gases hydrogen and o
gen ; and again vibratory motion is transformed into translatory, whid
in gases is called free-path.

Heat is also largely derived from the echemical properties of coal, w
oil, gas, and other substances called fuel. As the heat is derived fi
some antecedent condition which is not heat, it follows that the stove
furnace is a machine for transforming into heat motions those moti
which constitute and are the measure of chemism.

When heat is applied in any way to the face of a thermo-pile, electrid
may appear which may be made to do work in many ways. The vilat
motion disappears as such,—that is, it is annihilated,—while an clec
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