
8 inches high. This acted as a calorimeter, the 
amount of water req~zhed to charge it  being 1.76 
pints. In  order to charge the explosio11-cylinder, 
it is first filled with mercury, which is allowed to 
run out, the explosive inixture of air and gas talc- 
ing its place. The explcsion was caused by an 
electric current passing tiirougl~ the wire in the 
top coler. The result of a large nuniber of ex- 
periments led to the conclusion that the alerage 
calorific power of well-purified illuminating-gat;, 
as generally stipulated for by the concessions of 
French gas companirs, is about 5,200 calories per 
cubic metre. This is equal to 584 British units 
per cubic foot. The standard of 6,000 calories, 
hitherto generally accepted, would therefore he 
too high. AT. Vita's experin~ents niore neaily ac- 
cord with those recently made by Mr. Dugald 
Clerlr, who estimated 504,888 and 489,268 foot- 
pounds per cubic foot as the mecl~anical equiva- 
lents of illanchester and London gas. This would 
correspond to 5,640 and 5,372 calories per cubic 
metre. M. Witz found that the calorific power 
of gas supplied from the same worlrs varied con- 
siderably, a t  different seasons of the year ran-
ging between 4,710 and 5,425 calories; but the 
average of tests sl~owecl that the difference between 
the gas supplied by various worlrs was not great. 
The purification of the gas reduces the calorific 
pon er by more than 5 per cent. The gas pro- 
duced durir~g the last hour of a charge is inferior 
in heating-pon er to that obtained (luring the first 
hour. The heating-power of gas may be increased 
77 per cent by carburation ; but the gasoline rm- 
ployed becomes rapidly less volatile, and, wherl 
reduced to one-fourth its volume, its enriching- 
power is only 34 per cent. The details of the ex- 
periments, which appear to have been made ~ i t h  
every precaution to insure accuracy, have been 
given in the Annciles de chiqnie e t  dephgsique for 
1885, and are quoted in the abstracts of foreign 
papers of the Institution of c i ~  il engineers. 

REMSE'N'X IA'1'RODUCTION TO T f I E  STUDY 
OB' CHEJIISTRY. 

THE difliculty encountered by those who de- 
sire to have science which is true science taught 
in the high scl~ools and academies of this country 
has been the lack of good teachers and of suitable 
boolrs. Gradually, however, the hooks are ap-
pearing. Such volunles as those of Gray on bot- 
any, Guyot on physical geography, Dana on 
elementary geology, Martin on physiology, and 
others which we n~iqh t  name, are excellent ex- 
amples of the skill with which men of ac-
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lrnonledged distinction as scientific inen hare 
prepared text-books adapted to youtli in their 
tvens. The influence of such books is to aTalien 
a love of the observation of nature, and to show 
the scholar hour, fro111 sinlple phenomena, he niay 
proceed to those nrhicll are dificult antl complex. 
The inil~rored condition of American school-books 
is sure to hare a lasting effect upon the future 
citizens of this country. Already the increasing 
love of scientific studies and pursuits is n~ani-  
fcsted in a hundred ways. 

Professor Iie~nscrl 11as now prepared a cheinis- 
try xvhich is intended for those who are begint~ing 
the study. PTo one will question his leaning or 
his experience. For many years his daily- iound 
of the laboratory has made hit11 fanliliar with the 
perplexities and difficulties which are encountered 
by students of every grade, --the bright and the 
dull, the immature antl the adult. It souncls 
paradoxical to hear hiin declare at  the beginning 
of his work, that,  ill 1:xce of the scrious diiEculties 
which lie in t l ~ e  way of a purely scientific treat- 
ment of chemistry, he tllnllrs it possilrtle to treat 
the subject more scientifically t l i ~ ~ i l  is customary, 
and thus to  malie it  easier of comprehension. 

He therefore lays down as his guiding principle 
a desire to develop a scientific habit of t l l o ~ ~ g h t; 
and this cannot he accomplished either by hap- 
hazard, and disconnected experimenting, or by 
considering the profoundest theories before the 
student is fitted to comprehend them. The proper 
course is to begin with an orderly sequence of 
laboratory lessons, to be performed, if possible, by 
every pupil for himself, and, if this is not possible, 
then by the teacher in the presence of a very 
small class, - not more than ten or a dozen per- 
sons. 

This 7-olunie is therefore prepared as a rnailual 
for the laboratory of beginners. The cost of the 
requisite apparatus is not large, and is quite with- 
in  the allowances of all superior schools, either 
for girls or boys. The beginning of the course is 
very easy ; but it soon grows harder, and requires 
for its conduct a teacher n llo has hiwself been 
trained in laboratory methods. The &elf-taught 
chemist will be a very awkward gnide. Suc21 an 
ins t r~~c torwill find his work niade delightful by 
the orderly, progressive steps ~v11ich are marked 
out for the class to follo\v. At frequent intervals 
questions are interposed which the student him- 
self must ailsu7er from his own observation and 
reading. Enougli inforination is given to make 
his investigations easy and profitable, not enough 
to stifle independent thought. The author's doc- 
trine is that a badly performed experilnent is as 
objectionable as a bad recitation or a badly writ- 
ten exercise. 



By the use of methods like these, chemistry is 
likely to hold its proper place in  an educational 
curricnlum. I t  should not be play,-a mere 
mode of whiling away the time in a series of 
entertaining surprises ; and it should not be drudg- 
ery, -the attempt to master a series of names 
and formulas ; but the science should be pre-
sented to the beginner as it appears to the ad- 
vanced inr7estigator, as the orderly, prolonged, 
well-guided study of certaiil classes of phenonlena, 
in order that the la~vs which govern them may be 
discovered and applied. 

In the opinion of thc \niter,  which is based 
upon many years of ohsercation of the study of 
chemistry as a part of a general education, the 
voluu~e before us is admirably adapted to the 
purpose in view. Chemistry thus studied will be 
found an admirable discipline ; and, if the scholar 
goes no further than to master the pages of this 
little volume, he will carry with hirn through life 
a clear conception of the methods of scientific 
study, and svill thus be saved from many of the 
perplexitlev which have beset many scholars 
whose training has been exclusively basetl upon 
boolrs, and who may, unfortunate1y for them-
selres and unfortunately often for the world, have 
been filled with horror at  the progress of science. 
A single year of laboratory work will do nlore 
than the mastery of a cjclopaetlia to asiure the 
scholar of the truth of u~odern inrestlgatioa-. 

COiIIPA L'RE'S HISTORY OF PEDBGOG Y. 
To inalry persons the entl(~avor to treat teaching 

and the practice of educatton generally in a s ~ i e n -  
tific nlanner seeins nonsense. They liliell teachers 
to poets, who n ~ u s t  bc 10111. not made. and fall 
back nyon mother wit and natural instinct aa the 
sole requisites ior a good teacher. But teaching 
is not a new occn~jatlon . our principals and pri- 
mary teachers are not the first to impart instruc- 
tion to children. In  fact, teaching is as olcl as 
civilization; and it would be strange indeed, if, 
in all these centuries, no experience that is worth 
any thing to us had been acquircxl. Education 
has been carried on under almost every possible 
variation of conditions, whether they be geo-
graphical, political, social, leligious, rtl~ical, or only 
personal. Human nalure has an infinitt~ number 
of phases, but its esseiltials vary but little from 
era to era. Therefore it would be more than 
strange, it mould be miraculous, if the proMenls 
that confront our educators to-day had not been 
more or less dimly perceiced and more or less 
successfully rnet in the past. Unless a teacher 
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proposes to begin all over again, and try to  repeat 
in his own experience the experience of the race, 
unless he proposes to test all possible metllods, and 
fall into all the old errors, he certainly ought to  
be acqnainted with the history of his profession. 
This is placing the desirability of a training in 
pedagogics on the lowest ground, - that of 
inere utility. It leaves out of consideration 
all that great philosophers have said and done 
concerning education ; i t  takes no account of tile 
relations existing between pedagogics on the one 
hand, and psychology, ethics, and politics on the 
other. 

For the purpose of giving a general k n o ~ ~ ~ l e d g e  
of past educational theories and practices, we 
know of no book so useful as the ' I-listoire cle la 
pbdagogie' of IVI. Compayrb, which Professor 
Payne has so opportunely translated. Grassberg-
er's volumes are essential to a detailed knowledge 
of education in Greece and Rome. Schwarz and 
Niemeyer are excellent so fa r  as they go, Von 
Raumer is minute on the great German educators, 
Schmidt's four volumes are classic, and K l ~ e p ~ , e r ' ~  
little rompend is an excellent manual ; but corn- 
yayr8's book, while not too special and technical 
to be uninteresting to the general reader, is full 
enough for the average teacher. We have only 
one serious fault to  find with it, -it is written by 
a Frenchman. As a consequence of this, the 
writings of French eclncators are lulduly promi- 
nent, and the course of the history of pedagogy is 
conditioned more or less by the history of France. 
This is. of course, a patriotic view, but a one-
sided one. Since the Renaissance, educational 
progress has been international; and, if any one 
nation is to ha\ e the place of honor, that nation 
must be Germany. I t  is in Germany that the 
tenets of hunlanism, realism, philanthropinisxn 
and naturalism were most thoroughly developed 
and put into practice. Sturm mas a German ; 
Comenius, Ratich, Lessing, Pestalozzi, Fichte, 
Herbart, Beneke, Froebel, - to  pick names a t  
random. -were all Germans ; and Germany, not 
France (despite the unsurpassed inflnence of Rous- 
seau), should be most prominent in the history of 
pedagogy. 

Apart fro111 this faulty stand-point, there is 
little in &I.ConlpayrB's history to criticise. I t  is 
too brief, perhaps, in its treat~nent of the great 
schools of the n~iddle age, bur, it is corresponding- 
ly full on Rousseau. We should he glad to have 
seen more on tlie great universities, especially 
those in ltaly and Paris. Rollin, whonl the Ger- 
man pedagogues are apt to orerlooli, receives his 
proper recognition here. The chapters on the 
education of women are among the most interest- 
ing in  the hook. and are, if we mistake not, 


