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observation at the iime. The actual number of species in I 
any onegroup must almaysfall far short of the possible nurn- 1 
ber, and for this reason it is out of the question for  us to 1 
attempt the solution of the problenl of derivation, or to 
hope for  any  solution beyond one most indefi- I 
nite litnits of correctness. If, rvlien ive take one o i  tlle ' 

irlost limited of the groups of the animal kingdom, vve find I 
ourselves engaged in a l~opeless task,  \\,hat must be tile 
prospect should we attack the prublenl of other classes or 
groups of the ani,,lal kingdoln,  the s p e c i e s  run illto 1 
the thousands, while they number only tells in the case me 
have attempted to follow o u t ?  Shall we say " ignorabimus," I 
or " impavidi progrediarnus" and va1i:tntly chase a phan- I 
torn we can never hope to seize ? 1

I 

CHEI\.IIS'I,RY AS A N  rlR7., AND CIIEXIISTRY IAS A S C I E N C E .  I/ 
I 

Professor j. 11. Ord~\,ay, of Boston, spoke: of ' '  Cllemis-
try as an Art, and Chemistry a s  a Science," coltlparing both, 
and pointing out some recent lines of advancement. The 
past year, he said, has been one of laborious activity in 
~ h ~ ~ ~ ~ i s t ~ ,  by any epocll-lnnltilzg blit it has not been 
discoveries. hIeyel-'s recent app:!~.ent resolutloil of the / 
chlorine molecule has not, indeed, t)een vei-itied 11y the ' 
carefully devised expel-iments of Crafts, but the latter does I
seeminily the cl,auge of iodillecollfirlll by intense heat ,  
'The years 1871) and 1860 will ranlt hereaftel- as  years in 
which \leyer found lileails to throw new light oil the na- 
ture of the lialoicis. Twenty-four years ago P e r l i i ~ ~ s  so~lght  
foI. :lrtificial quinine, ancl fonncl illsteatl a bat ter  tllan royal 
purple. Then, by v.31-ious lla~icls and in rapid snccession, 
red and yellow and black and brown ancl blue dyes were 
brouo.ht out from what oroved to be soinethino. more t l ~ a n  
au;lile, N ~ \ \ ,tile l lovc~lyis past, anti tile anl~ouncell,ent 
of a llexv dye Iiardly creates a ripple of excitement. The 
t~velr-e-vex-old syntliesis of alizarine llas ziven us colors I 
ptlrer, briglltel-, flister a ~ l d  clieaper than t1;ose of tile 011- 1 
solescent mac~clel., late, wool ,jeell pl.o\,ided for, I 

I
and the extiuctioll of  cocl~ineal plantations is t11re:itened by , 

reds of surpassing brilliancy, durability and ease of appli- 
catioll, Raeyer llas recently effected tile syntllesis of 
indigo, tropical indigo f ie lds  ma)- tile fate 
of the n1:idcIer f a r n ~ s  of Fr:~nce and Tul-ltey. Hut indigo ( 
itself will not continue to satisfy olir de~ilniltl. We have 
become accustor:led to hues of a delicacy ant1 ricllness that I 

no one dared to dreain of twenty-fir2 years ayo. I1'"le 
zesthetic taste of this gelleration has been too 111uch pam-
uered ; and dvers \\,ill soon call for sometliinil. unit in^ the I 
brilliancy of the aniline blues fixedlless of indigo,  
and its adripleclness to wool and cotton. X n ~ lG- many wh~cllI
has done the most in studying out these extiaordinary col- 
ored c o m p o ~ ~ n d s ,  novv furnished the lnost of  tlle intlustrial 
fruits of seernillgly researcl1es. Illrrestigatioll 1 
costs, investigation paps ; in more senses than one our I 
science " opens witle ller everduring gates on  golden hinges I 
turning." I 

Tlle;assil1g ycars are brillgitlg to light ne\v elementnrl, ( 
bodies, and new lnetals are becoming like new asteroids, I 
of too little lriass to influence the orbits of other planets, ' 

and too I ~ I L I C I Iout of sight to interest 111311y. TT'itliin fire 
years fourteen nem Inetals llave crilletl for  recognition ; and 
in 1879 alone chemists have claimed the clisco-r7ery of six. i 
Of new alloys, manganesian copper is worthy of regard, 1 

since it ~ n a y  in a measure play the part for copper that 
.ipiey:~tis~~,;does far  steel. 

111I,jzoB~~~~ l)u,,lis,led second part of " N~~~~~~ 
0rg:iuu111,'' ~rliesein he pointed out t l ~ e  liTay to appeal to na- 
ture by experiment, instead of deriving all science from 
the teaching of the anciellts. Rut  his  metllods l ~ a d  little 
immediate influence on tile science of time. H~ relied 
on induction ; and induction alone simply strings together 
dry bones. That perception of gLi1eral principles which 
nlakes scierlce comes not altogell~el- from the mere collation 
of facts. W e  need solliethillg more than eyes to see. 

The great c l ~ e ~ n i s t  of two hundred and fifty years ago was 
Van Helmont. T o  him we owe the word pas, which he 
derived not from geist, but from chaos, as  rep;-esenting the 
original form of matter. When our forefathers were laving , Q 

the fou11datior.s of this nntion alcliemy was in its dotage, 
and  c11e;nistry took its rise in a din1 l t a o ~ ~ ~ l e d g e  theof 
gases. The evolutiol~ of chemiqtrg as a science was three- 
fold. Fiist, the study of the gases, then the study of he't, 
then the study of combining rvejghts. Consider I~orv much 
of ivhat we now linow clei,ends on t?le Eases that Cavendish. 
Black, Scl~eele and ~ r i e s t l e y  revealed- The studr of corn: 
bustion, respiration, vegetnble growth, organic decay, geo- 
logical transformation and ,I\.giene illvolves the study of 
carboll dioxide. C:irbon rnolloxide reduces the nletals, 
and plays a part in tlie Uessemer process for making steel. 
The Illel of the future is to be coal resolved ~ n t o  a chaos of 
carbonic oxide and hydrogen. At the end of the last cen-
t u r v  3~urcloc)lfound a use for  coal gas, and  i n  t rain 

a host of seconclary products i;aving a rnarvelloLls 
efiect on science aud industry. A test came into chemistry 
when Heecher attenlpted to explain combustion. Vulcan 
of old made as good iron a s  the blacltsmith requires to-day. 

for  quant i ty ,  v u l c a n  lvitll all his ~~~l~~~ and fires 
of E t n a  could not produce as much in six days a s  the 
Cambria iron morlis turn Out in six minutes. Glauber, 
with all his good seuse, taught that the rags of the sun and 
stars shoot tllemselves into the earth, and  finally became 
silver and perl laus ile was a l,ro,,~let,soenking

n -
in 

symbols ~vkicli h e  understood not. ko ;v  l ie  'ltnow that 
metallurgy does depend on the sun's rays. The  sunshine 
of the carboniferous period has been materialized into coal 
beds, and now attains perfection in a metal of more real 

tile cllemical s tudy of heat, R ~ 
recent work shows culminating progress, and is \\,orthv of- .  - . 
him who years ago almost created organic synthesis. ~ f t e r  
a '?view of sollle of t h ~  1nost abstruse speculations in theo- 
retical and physical chemistry, Professor Ordway went on 
t, discuss the importallce of biological cllem;stry. ~ 1 , 
bl-anch is  yet in its infancy, and has few to tenderly cnre 
for it. Most chemists prefer to take  easier subjects, but  
the interest in it is increasing. The field is large and there 
is room for innnp laborers. Proxin~ate  organic analysis 
still undeveloved, and the world does not Corn-
prellend the light that we already have. In  fermentation, 
putrefaction, vitrification 2nd zymotic diseases, life ]nay
Intervene ; but how much d o  we yet know a s  to what is  
canse ancl ivliat is merely concomitant? It is pertinent to 

wlletller chemistry tends, as Inany think o]lvsical 
science tencls, to materialism? I belikve no true-sdience 
tends that way;  it is the lack of liberal cultivation that 
leads to such d i ~ n n e s s  of vision. Materialism is  no Illore 
prevalent now than among the Athenians, who bad no  phy- 
sical science, JJTe hear rnnch of the cultnre of that people, 
as  i i  sst l iet ics  were the only science and floriculture the 

culture. There is much in tlie training of the chemist 
to foster a wholesome sliepticisln and just intolerance ; 
.~ntolerance of human pride and sltepticism of airy theories. 
Ill cllemical practice the constant appeal to sensible tests 
and the precisioil of the balance checlts reliance on llastv 
a ~ s ~ l m ~ t i o n s .The chenlist soon learns that exact truthfuf- 
ness in others and rigid honesty in l~imself lie at the very 
fouildation of sciellce and I tnowledge;  and he  looks 
011 laxity in experlnlent or statement a s  the unpardonable 

sin. NO other subject is  so well calculated to impress one 

with the ~ d e athat thpories are but the cl~angeable dress of 

science. W e  all wonder what will become of the atomic 

theory itself when i t s  cet,tennial colnes rouIld twenty-seven

years hence. 
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