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T H E  AATI1lIAL AS A ilIACHIIATE AATD P R I I ~ ~ E  
ilI0VER.* 

THE writer of these papels has been 
greatly interested in the study of the vital 
machine in its relations to the special work 
of the engineer and to the metllods illus- 
trated by i t  in transformation of potential 

*Abstracted from The Animal as a Prime Motor ; 
N. y., J. \yile, 8; Sons, 1691. Joumd of frank-
lin Institute, Jan.-IIarc11, 1895. 

energies into the mecllanical form for use- 
f~11purposes in the industries. 

The value of this form of rime motor to 
the engineer is enormous, though rarely ap- 
preciated or realized. Until the introduc- 
tion of tlie steam-engine into mills and-
factories through the inrent~ions and enter- 
prise of TVat,t and his partner, a t  the begin- 

ning Of the Century, horse-~on'er and 
manual labor only were available for any 

for ,yhich R,ater-power could not be 
obtained, and hundrecls of horses had even 
been employed, in earlier t'imes, in draining 
of sillgle mines. But, even a t  the present' 
time, the horse is t]lc prime motor for an 
enormous section of the indust,ries ;and all 

On 

lines, all agricultnral work nearly, and 
work of wllate~~er kind on the higl~way and 
in the by-ways mnst rely on this vital 
machine for its performance. 

Tlle theory of the machine and study of 
its methods of operation, of energy-conver- 
sion, and of economical application of power, 
is one of the most important subjects pmc- 
tically presented to either the engineer or tlle 
man of science, and this for two quite dif- 
ferent reasons. In the first place, the vital 
nlaclline has a higher efficiency than any 
steam-engine and involves methods of trans- 
formation, storage ancl application of energy 
which are as yet a mystery, ancl wlrllich, 
could they be discovered ancl simullated in 
engineering practice, ]night possibly prove 
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