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Scientific American Supplements referred to may be
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H. E. writes: In an in-
formal conversation the statement was made
that of the energy stored in a given amount
of coal an extremely large proportion is lost
the attempt to employ it productively. as
the steam engine. and that the utilization
the energy wasted by the present metheds
is an important scientific and economic prob-
lem. This statement was challenged, and in
the resulling discussion the following - ques-
tions arose. 1. llow large a proportion of
energy stored in a given amount of coal is lost

(8507) G.

by methods commonly in use” A. From 20 to
25 per cent, and sometimes move, of the heat
value of the coal is now lost. 2. At what

| stages in the process of transformation. and
how, do the chief losses occur? A. Mostly
by the heat going up the chimney. and to a
small degree by bad stoking and radiation of
heat from defective insulation of boiler-setting
and pipes. 3. What percentage of the energy
in a given amount of coal can be (not is)
used in producing steam? A. The possibilities
for utilizing the full energy of coal are very
small. Little may be expected over the best
practice of to-day. 1t is the converting of the

steam into active power wherein the trouble
lies. 4. llow is the amount of energy In a
given amount of coal ascertained? A. The

absolute amount of energy in coal 4is found,
first by an analysis of its combustible con-
stituents, from which the heat units are com-
puted; second, by actual combustion of a
given weight and measuring its heat produc-
ing property by absorption of the heat in
water or by melting ice in a calorimeter.

(8508) J. A. M. writes: Will you

kindly inform me whether the following facts
are new, or only so to’the writer? The me-
chanical equivalent of heat as given by Dr.
Joule's experiment of a weight falling through
air, actuating thereby wings in water, is 778
foot-pounds according to Willlam Kent. Now
you will note that the relative weights of
water and air are as 1 to 774. Is there not an
equation here between work, water. heat and

air? Might not the slight variation of 774
and 778 pounds be due to the slip of the
| water? William Ripper gives the equivalent

as 772 pounds. A. The mechanical equivalent
of heat. which is called Joule’s equivalent, as
determined by Dr. Joule, was 772 foot-pounds.
That is, to lift pounds to a height of 1
foot requires the same amount of work as to
lheat 1 pound of water 1 deg. I'ahr. 'This work
was done between 1840 and 1843. Considering
the advancement of mechanical science at that
time it was a marvelous piece of work. lle
employed the friction of water and measured
the heat produced. Joule also determined the

T2

equivalent by means of the electric current.
®thers investigated the same constant by
other methods, the compression of metals,

the specific heat of air. the induced electric
current: in metals, and the velocity of sound,
with results fairly in agreement with that of
Joule. Joule’s method was that of direct
determination of the number of foot-pennds
of work used in actually heating one pound
of water one degree. Other methods were in-
direct. ‘That these coincided fairly well with’
the direct method was all that could be ex-
pected. All methods are open to errors. and
more or less close approximations are all that
could he attained. 1In 1879 Prof. Rowland
took up the problem with the finest appliances
of modern science. lIle employed water fric-
tion, as did Dr. Joule. 1Ilis results were Im-
mediately accepted. IP'robably the work will
not be done over again for a generation. Some

tinet observations. e proved that the me-
chanl¢al equivalent varies with the tempera-
tupe. Retween 41 deg. and 68 deg. therve lIs
a change of nearly eight-tenths of one per
cent in the latitnde of Raltimore. The mean
o:f_Prof. Rowland’s results is 778 foot-pounds,
\th‘ch for all ordinary purposes is at present

considered the true equivalent. Prof. Row-
land's experiments showed that the specifie
heat of water diminishes from 32 deg. to
84 deg.. and then increases till the . bolling

point is reached. Rowland was able to pro-
duce a change of 63 deg. in the water where
Joule could produce a change of only 1 deg.
He also used the sensitlve air thermometer
instead of the slow mercurial thermometer.

of his results involved as many as 12,000 dis-
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