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fOl'mal convel'sation the statement was made 
that of the enel'gy stol'ed in a given amount 
of coal an extl'emely lal'ge Pl'opol'tion is lost 
in the attempt to employ it pl'oductively, as 
in the steam engine, and that the utilization 
of the enel'gy wasted h,\' the pl'esent methods 
is an important scientific' and economic pl'ob

lem. 'I'his statement was ('hallenged. aHd in 
the I'esulting discussion the following ' ques
tions al'ose, 1, 1I0w hll'ge a 11I'opol'tion of 
enel'gy stol'ed in a given amount of ('oal is lost 
by methods ('ommonly in use 'I A, Fl'om :!O to 
:!5 pel' ('ent. and sometimes more, of the heat 
value of the coal is 'lOW lost, :!, At what 
stag'es in the pro('ess of transformation. and 
how. (10 the chief losses O('('UI' 'I A, �lostly 
by the heat going up the ('himney, and to a 
small degl'ee by bad stoking and radiation of 
heat fl'Om defective insulation of boiler,setting 
and llilleS, :1. What pel'centage of the'- energy 
in a given amount of ('oal ('an be (not is) 
used in 11I'odudng 

'
steam 'I A, The possibilities 

fol' utilizing the fnll energy of coal al'e vel'Y 
small. Little may be expe(·ted ovel' the best 
practice of to-day, I t is the converting of the 
steam into a(·tive powel' whel'ein the trouble 
lies. 4, 1I0w is the amount of enel'gy In a 
given amount of coal ascel'tained 'l A, The 
absolute amount of enel'gy in coal is found, 
first by an analysis of its ('ombustible con
stituents, f!'Om whiC'h the heat units al'e com
puted; second. by actual ('ombustion of a 
given weight and measul'ing its heat l)I'oduc
ing pl'opel'ty by absol'ption of the heat in 
water 01' by melting ice in a calorimeter. 

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

kindly inform me whether the following facts 
are new, 01' only so to· the writer '! The me
chanical equivalent of heat as given by Dr. 
Joule's experiment of a weight falling thl'ough 
ail', actuating thereby wing'S in watel'. is 778 
foot-pounds accol'ding to William Kent. :-,oow 
you will note that the l'elatiYe weights of 
water and ail' are as 1 to 774. Is there not an 
equation here between work, water. heat and 
ail' 'I !\light not the slight Yal'iation of 774 
and 778 pounds be due to the slip of the 
watel"! William Hipper gives the equivalent 
as 7T:! pOl1n(Js. A. The mechanical equivalent 
of heat. which is called .Joule's equivalent. as 
determined by DI', .Joule. was 77:! foot-pounds. 
That is. to lift 77:! pounds to a height of 1 
foot requil'es the same amount of wOl'k as to 
heat 1 pound of water 1 deg, Fahl', ' I'his wOl'k 
was done between 18�() amI 184:1, Considering 
the' 

advan(,ement of mechanic-a I scien('e at that 
time it was a marvelous piece of work. ] Ie 
employed the fl'iction of water and mea"ul'ed 
the heat pl'oduced, .Joule also detel'mined the 
equiYalent by means of the electric CUl'l'ent, 
Othel's investigated the same constant by 
other methods, the compression of meta�s, 
the specific heat of ait·. the induced electric 
current in metals. and the velo('ity of sOl1nd, 
with results fairly in agl'eement with that of 
Joule, .Joule's method was that of rlil'ect 
detel'mination of the number of foot-pcnnds 
of wOl'k used in actually heating one pound 
of wa tel' one degl'ee, Othel' methods wel'e In
dil'e('t, That these coincided fail'ly well with' 
the dil'e('t method was all that could be ex
pected, All methods al'e open to el'l'ors. and 
mOl'e 01' less <'lose approximations al'e all that 
could he attained, Jn 1 R7n Pl'of, Howland 
took up the pl'oblem with the finest appl iances 
of ,model'n science. lie employed water fric
tion, as did Dr, Joule, Ilis I'esults were Im
mediately a('cepted. Probably the wOl'k will 
not be done over again fot' a generation. Some 
of his results involved as many as 12.000 dis
tinct obsel'vations. IJe proved that the me
chanl'cal equivalent varies with the tempera
tUfjl, Between 41 deg, and (18 deg. there Is 
a change of nearly eight-tenths of one pel' 
cent in the latitllrle of Baltimore. The mean 

, j 
of-' ProL Rowland's I'esults is 778 foot-pounds, 

! \�Ii\cll fol' all ordinal'Y 11lII'IlOses is at present 
considel'ed the tl'ue equivalent.· Pl'of. Row
land's experiments showed that the specific 
heat of water diminishes from 32 deg, to 
84 deg .. and then incl'eases till the. boilIng 
poin t is I'eached, Rowland was able to pro
duce a change of (13 deg, in the water where 
.Joule could ]lroduce a change of only ] deg, 

He also used the sensitIve air thermometer 
instead of the slow mercurial thermometer. 
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