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THE PRINCIPLES OF CZIEMISTRY. 

To most persons, 2nd illdeed t o  most chem- 
ists,  chemistry is  the science which has  to  deal 
only with the cornposition of bodies. K O  one 
can doubt the prime importance of the science 
regarcled from this stancl-point ; but it  niay 
fairly be asked ~~rlletller the cleterinination of 
the composition of boclies is the final object of 
chemistry, even if by coml~osition me nlean 
not only the liiilds of inatter of nrhich tllc 
bodies are  niacle Ul?, but  the arrangement of 
their sn~:illest particles. 

The  cleternlination of composition in  this 
broad sense forms the grincipal ~ o r k  of t l ~ e  
chelnists of the present geneintion, and of many 
generations past.  I n  a lough way, to  be sure, 
attempts have been rnade to discorer the lams 
which govern the cllanges in coml)osition wliich 
boclies undergo, but  our leno~vledge of these 
laws is  as  yet  extremely limiteil. I t  i s  the dis- 
covery of these 1:tn.s which forms the highest 
object of chemistry. I t  is one tiling t o  l~nonr, 
that ,  when l~yclrogen ancl oxg-gen are brought 
together uncler certain circumsta~ices, water i s  
formetl, and that  untler certain other circum- 
stances water can be clecomposecl into hydro- 
gen i~ilcl oxygen. I t  is another tliing t o  know 
sonletliing about what talies place in the inter- 
val betnreen the disappearance of the li~clrogen 
and oxygen anti the formation of the water, o r  
vice vemu. \Ye have here to  deal with a natu- 
ral phenon~enon, mllich should be studied a s  
other natural phenomena are  studied ; as,  for 
example, the falling of bodies, etc. Suppose 
that  in st~icl-ing the falling of a body we 
shoulil confine our attention t o  thc body a t  
rest before it  falls, and after i t  lins fallen, liow 
extreinely imperfect our hno\vledge of tlie plie- 
nomenon n.oulcl be ! I t  is plain that we could 
never tliscorer the lams of falling boclies by  
such observations ; nnrl j e t  our observations 
in the case of cheniical pl~e~loiileila are almost 
exclusively of this lcincl. The  reason is, that  
cheniical action usually talies place so ~*apidly 
that  it  is  practically impossible to  nlalie accu-
rate  observations cluring its progress. Of late, 
liome\,er, there has been a nlarliecl tendency to 
the stucly of the course of chenliczrl reactions ; 
and the inclications are  clear that  cheinists are  
beginning to give tlie s~rbject  of cheiilical ac- 
tion as  such illore serious attelltion than lias 
heretofore been tile case. 

The  book before us has largely t o  cleal with 
the recent clevelop~nents in  the scientific stucly 
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of chemical phenomena, ancl mith well-known 
facts ancl hypotheses which have a beariug 
upon the cleelser problems of c h e m i s t ~ .  I n  
his zeal for tlie new worli, the author is per- 
haps now and tllen unfair tonrards the olcl ; but 
in general he gives evitlence of a spirit of fair- 
ness, ancl a desire to  ~vcigh co~~scient iously the  
facts ancl tile infcrerices n,llicll they seem t o  
permit. A s  regards tlle snbjects treated in  
the book, we quote from tlie preface :-

"The book is divided into two parts. Tlle first 
part is occupied with tlie statenleiit and discussiorl 
of tlie atomic and n~olecular theory, and the applica- 
tions thereof to such subjects as allotropy, isotxierisni, 
and the classificatiorl of elenlents and componnds. 
Sonie~vhatfull accounts are also given, in this part, 
of tliermnl, optical, and other depnrtnients of physi-
cal chemistry, in so far as the resnlts and nlethods of 
these b r a ~ ~ c l ~ e s  the science a1.e applicable to the of 
questions regarding the compositiori of cheinical sys- 
tenis ~r-liich are connoted by tlie term ' chernical 
statics.' 

"The second part of the boolc is devotecl to the 
snbjects of dissociation, chemical change and equi- 
librianl, cliemical aflinity, arid the relations between 
cheniical action a11d the distribution of tile energy of 
the changing system. These and cognate qnestions 
1 have ventured to sun~marizc, ill the expression
' chemical Itinetics.' " 

T h e  first part gives ns a clear treatinelit of 
the subjects of atoms ancl molecules, and the 
structure of molecules. Tlle chief oharacter-
istic of the author's metliocl of treatment is  
an absence of clogmatism, ancl a clear deter- 
niinntion to be qovernecl by facts, arid not bjr 
hypotheses. W e  conlnientl this part of the 
booli to  advancecl students of chemistry who 
have become contalninatecl v i th  the dogmatic 
methods wllich are  so rnach in vogne. We 
earnestly beg oar  teachers to study i t ,  mid, if 
possible, to  profit by it .  

I11 the secoiicl par t  of the book are  found 
chapters on sul?jects which are  not commonly 
treated in  test-boolis of chemistry. The  re- 
searches of Culdberg and \T7angc., and of' Ost- 
walil, of Pf:~uiidler, Elorstman, and TYillard 
Gibbs, are  fully ancl clearly treated for the first 
time in a clieiiiical test-book in the English 
lnngt~age. and treatecl in such a way as  t o  con- 
vey a correct iclea i n  regard to  the relations of 
the various investigations to  the general l ~ r o b -  
1~111sof chemistry. T h e  chapter on akEnity is 
n~ortllyof special inention and of special stucly. 

It  niay be questioned vhether ,  in  his riems 
regarding 1 alence thea n ~ l  s t r ~ ~ c t l ~ r e ,  autliol. 
does not allom lliinself to  be carried too far. 
Thus ,  11. 463, we read, -

"When . . . we do not lrnow the lnolecular 
weights of cornpountls in tile state of gas, conclu- 
sions regarding tlie structure of the molecules of 
these compound> are very apt to degenerate into 
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mere exercises of the fancy. Indeed, the use of the 
espressiori ' structure of molecnles ' is in sucli cases 
quite unwarranted." 

There is undoubteclly a sense in whicli the 
last statement is true, but there is another 
sense in which it is not trne. \Ye nia j  know 
s great deal about the chemical conduct of a 
compound, -enough, indeed, to ~ ~ t ~ r r a n t  US ill 
1)artiallg expressing its structure in a formula, 
nithout positivelyknowing its molecular weight. 
The reason why " conclusions regarcling the 
structure of the ~noleculcs . . . are r-el:\- np t  
to degenerate into Inere exercises of the 
fancy," is not so rnucli that the molecular 
weights are unknown, but rather that the true 
signification of st rt~ctural forluulas is not under- 
stood, and formulas are freclnentlg constructed 
on an entirely inadequate basis of facts. 

'I'alien all in all, tlie book is deserving of' 
the liighest praisr, and its infllrence cun only 
be beneficial. I t  will arouse opposition, b u t  it 
will at least cause those who oppose it to 
tliil~k; and, if it sllollld do this, it T Y O L I ~ ~he of 
value, thougli ever- word wcre fnlse. 

NOTZS A N D  NEWS.  

birz. H. L. BIXUY of Chelsea, Vt. ,  is taking ateps 
to introduce a system of weather warnings througli- 
ou t  his state by means of blasts from factory-xvhistles. 
The signals are as follows: after the first long, 1111-

broken blast, usually given at  about seven A.M., a 
single five-second blast indicates fair or probably fair 
weather for the day; two blast?, foul weather; three, 
fair changing to foul; four, foul changing to f a n ;  five, 
doubtful or irregularly variable. After any of these, 
five short blasts signify a cold nave oi unseasonable 
frosts. The managers of the 13 ee l ) , -ess at Eurlirigton 
untlertake to scud the necessary telegrams on pay-
~ n e n t  of a fee.s ~ r ~ a l l  Haridolph is the first town to 
adopt the system: the signals ale regularly given 
there now from a ten-i~icli stea~n-mliistle. 
- I-Ierr J. Brautlecht has been experirneritirig on 

the transfer of bacteria fro111 the soil to tlle atmos- 
plieie. Ignited sand, gravelly soil, and a moderately 
clayey garden-soil, were moistelled with liquid con-
taining bacteria, and co~e red  with glass bells. I n  a 
few hours m~crobia of the same kind as those con- 
t,~inecl in the liquicl were found i11 great nirrnbers in 
the moisture condensed on the sides of the bell. I t  
nrill be reniernbered that Angus Srnlth was one of 
the first to point out that aqueous vapor condensetl 
on the walls of roorus contains micro-organisms. 

-The Nitrate omners' committee of Tarapaca have 
deter mined to offer a p r i ~ e  of a thousand pounds for 
the best essay on the en~ployiuent of nitrate in agri- 
culture, so as to supplant other fertili~ers. The essay 
is to be published by the col~nnittee in all nod ern 
languages. More07 er, five llundred tons of nitrate, 

subscribed by the manufacturers, are to be shipped 
to Europe and the United States, to be ernploged in 
experiments at  tlre espense of the committee. A 
fund of four thousand pounds has been formed to 
carry out these various scliemes, the object of which 
is to promote a delnaiid for the nitrate. 

-Dr. Edward Ilivers: principal of the Iinperial en- 
gineering college of Tolrio, Japan, writes to the C l ~ e n ~ i -
cal news, informilig the editor of a serious accident 
which threatens to deprive lii~ii of the sight of one 
eye. He is anxious to put chemists and others on 
their guard. A bottle containing phosphorus tri-
chloride had done tlrrtg for rllarly years as a specimen 
for the lecture-table. Dr. Divers was carefully 
warming the neck of the bottle to liberate the stop- 
per, when the bottle burst in pieces with great vio- 
lence, the cornea and il,is of the right eye being 
extensively \vou~lcled, ltnd the aqneous hn~nor  dis- 
charged. 

-A sensation has been caused in Australia by the 
discovery of the goltl-field at  1Iou1it Morgan, near 
Itockhampton, in (Jneenslantl. The mine, it is esti- 
~riated,contains gold eaougli to yield, after vvorlring, a 
profit of nine rnillion pounds. The curious fact is that 
tlie locality is riot one nliich a geologist would have 
pointed oat as lilrely to contain gold. Tlie theory 
put forward to account for tlie presence of gold there 
is that it is a secondary formation. The gold is not 
in tlie original matrix. Nature has already mined it, 
chemically treated it, sublimated it, arid redeposited 
it. 'I'he discovery is lilrely to give a stimulus to 
'prospecting' in ()ueenslancl, arid also in the o t h e ~  
colonies. 

--Professor Woldrich, at  a recent meeting of the 
Vienna anthropological society, read a paper on the 
latest prehistoric remairis fouriil at  Preran. Several 
cartloads of bones had been found there while worlr- 
riien were levelling for an orchard, and talren to the 
Olxniitz museunl. They were principally bones of 
n~nmmotlis, cave-bears, foses, hares, etc. ; but min- 
gled with them were flint weapons, and some of the 
bones bore traces of being worlrcd and cut. Char-
coal was also found ill the surro~~ridiiig earth. 

-The board of commissioiiers in charge of the 
lights on tlie coast of Scotland suggest that  in cases 
of fog, wllen a light cannot reach its usual distance, 
the beam from a powerful source, such as electricity, 
might be depressed so as to concentrate the inter~sity 
on the near-hand sea by slightly moving the flame 
out of the focus of the apparatus, aad supplementirig 
it, by the use of suitable reflectors. They also look 
upon the question of the relative absorptio~i of elec-
tric light by fogs, coml~ared with that of light fro111 
other sources, as yet antletermir~ed, aild requiring 
strict investigation. 
- The brenera' journ,~l, published 111 Nurenlberg, 

the illlgeineiile iircluer- und hopfe~?zeiLu~iy,celebrates 
its twenty-fifth annib ersary by offering prizes for two 
essays on, lo,The culture of liops; 2O, Barley as brew- 
ing-material : the best essay to receive a p r i ~ e  of fifty 
pounds; the ebsay, in German, to be sent in to the 
editor before May I ,  1886. 


