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NEbV WORK. SEPTEIII3ER 2, 1898. 

TliE TlVlMEDIATE WORK IN CEIEXICAL HCTENCE.' 

RY AT'BXRT B. PRESCOTT. 

A DIVISION !)f science has a work of its own to do, a work that 
well might be (lone for its own sake, antl still more rnusl be done 
in payment of what is due to the o t h ~ r  divisions. Each section of 
our association has its just task, and fidelity to this is a n  obliga- 
tion to all the sections. Those engaged in any labor of science 
owe a debt to the world at  large, and can be called to give an ac- 
count of what they are doing, and what they have to :lo, that the 
truth may be shown on all sides. 

If it be in my power to make t,he annual address of this meeting 
of any service at all to you who hear it -in your loya,lty to the 
association -I would bring before you A O ~ P  of the work ~ C C O L U I ~  

that is wanted in the science of chemistry. Of what the chemists 
linve done 111 t h ~past the arts of rntlustry speak Inore plainly than 
the words ot any addless. Of what che~nists may doin the futlue 
it would bp quite in vain that I shoulcl v e n t u ~ e  to pred~ct.  Rut 
of the nature of the work that is walting in the chemical wnrld 
at  the present time I ,lesiie to say what I can and I desire to 
speak in the interests of science In general. The ~nterests of ici- 
ence, I a m  well assured, cannot he held in i l i f f~r~nt  to the inteicstq 
of t h ~public a t  lalge. 

The Hidden Cotnposition of Matter.  

It is not a small task to find out how the matter of the unircrsc 
is made. The task is hard, not becauve of the great quantity in 
which matter exists, nor by reason of the n~ultiplicity of the leit~tls 
and compounds of matter, hut rather from the obscurity utrtlrr 
v-11ich the actual composition of matter is hidden fro111 man. The 
physicists reach a conclusion that matter is an array of molecule+, 
little ihiugs, not so large as a millionth of a millimetrr in size, 
and the formation of tliese they leave tjo the work of the chemist;. 
The smallest objects dealt with in science, their most distinct tic-

tivities become Irno~vn only by the widest exercise of inductive 
reason. 

The  New World of Discovery. 

The realm of chemical action, the w o ~ l d  within the niolecules 
of mattw, the abode of the chemical atoms, is indeed a new worl~l 
ant1 but l ~ t t l e  knorvn. The speculative atoms of the ancients, 
mere mechanical divisions, prefiguring the molecules of modom 
science, yet gave no sign of the chemical atoms of this century, 
nor any account of what happens in a chemical change. A new 
field of knowledge was opened in 1774by the discovery of oxygen, 
and entered upon in 1804 by the publications of Dalton, a legion 
more remote and more dificult of access than was the unknown 
continent toward which Christopher Columbus set his sails t h e e  
centuries earlier. The world within molecules has been open for 
only a hnndred years. The 5ixteenth century was not long 
enough for an exploration of the continent of America, and t l ~ r  
n~neteenth has not been long enough for the undertaking of the 
chemists. When four centuries of search shall have been made in 
the world of chemical formation, then science should be ready to 
meet a congress of nations, to rejoice with the chemist upon bhe 
issue of his task. 

I t  is well known tlrat chemical label. has not been barreu of re-
tnrns. The products of chemical action, nunlbering thousands of 
thousands, have been sifted and measured and weighed. I f  you 
ask what happens in a common chemical change you can ohtain 

1 Address of the retiring president of the American Association at Roches-

ter, August. 1892. 


direct answers. When coal burns in the air, how much oxygen 
is used up can be shated with a degree of exactness true to the 
first decimal of mass, perhaps to the second, yet questionable in 
the third. How much carbonic acid is made can be told in weight 
and in volume with approaching exactness. How much heat 
this chemical action is wortb, how much light, how much electro- 
nlotive force, \%-hat train-load of cars it can carry, how long it  
can make certain wheels go round,- for these questions chemists 
and pl~ysicists are ready. With how many metals carbonic acid 
ill unite, how many ethers it can make into carbonates, into 

what classes of molecules a certain larger fragment of carbonic 
acid can be formed,-the incomplete records of these tliings already 
run through a great many volumes. These carboxvlic bodies are 
oprn to productive studies, stimulated by various sorts of inquiry 
ant1 demands of life. Such have been the gatherings of research. 
They have been slowly drawn into order, more slowly interpreted 
in meaning. The advance has been constant, deliberate, some- 
times in doubt, alivays pers~s t~nq  and gradually gaining firmer 
ground. So chemistry has reached the period of clefinition. Its 
guiding theory has conle to be realized. 

T h e  Central Truth of this Science. 

'(The atomic theory" has more and more plainly appeared t o  
be t,he central and vital truth of chemical science. As a working 
hypothesis it has directed :%bstruse research through difficult 
wags to open accornplishrllent in vivid reality. As a system of 
I<nowledge, it  has more than kept pace with the rate of invention. 
As a pholosophg, it  is in touch with profound truth in physics, in 
the mineral kingdom, and in the functions of living bodies. As 
a language, it has been a necessity of man in dealing with chemi- 
cal events. Something might have been d ~ n e ,  no doubt, without 
it, had it been possible to keep it out of the chemical mind. But 
with a knowledge of the primary elements of matter, as held a t  
the beginning of this cenlury, some theory of chemical atoms was 
inevitable. And whatever theory nligllt have been adopted, its 
use in investigation would have drawn it with a certainty into the 
essential features of the theory now established. I t  states the con- 
stitution of matter in terms that stand for things as they are made. 
The mathematician may choose the ratio of numerical notation, 
whether the ratio of ten or some other. But the chemist must 
find existing ratios of atomic and molecular mass, with such de- 
gree of exactness as lie can attain. Chemical notation, the index 
of the atomic sydtom, is imperfect, as science is incomplete. 
However defect~ve, it is the resultant of a multitude of facts. The 
atomic theory has come to be more than facile language, more 
than lucid classification. more than working hypothesis, i t  is the 
definition of the li-nown truth in the existence of matter. 

The chemical atom is known, however, for what it  does, rather 
than for what it is. I t  is lrnown as a centre of action, a factor of 
influence, an agent of power. It  is identified by its responses, 
and measured by its energies. Concealed as it is, each at0111 has 
given proof of its own part in the structure of a niolecule. Proofs 
of position, not in space but in action, as related to other atoms, 
have been obtained by a multitude of workers with the greatest 
advantage. The arrangement of the atoms in space, however, is 
another and later question, not involved in the general studies of 
structure. But even this question has arisen upon its own chemi- 
cal evidences for certain bodies, so that " the configuration" of 
the nlolecule has become an object of active research. 

Known for what it does, the atom is not clearly known for what 
it  is. Chemists, a t  any rate, are concerned mainly with what can 
be niade out of atoms, not with what atoms can be made of. 
Whatever they are, and by whatever force of motion it is that they 
nnite wilh each other, we define the= by their effectu. Through 
their effects they are classified in the rank and file of the periodic 
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sjs tem.  The physicists, however, do not stop short of the pliiloso- 
phical study of tlie atorn itself. As a viSrwtory body its Inore- 
inenls have been untler matlienlxtic-al calculations ; as a ~ o r t t , ~  ring 
i ts  pulsations have been :~ssurned to agree with its coinbiriing 
power. As an  operating magnet its interactior~ \\,it11 other like 
magnets has heen preili~eated as the melhoil of ralence. 1'hel.e are, 
as I atn directly assureil, pliysicists of penetlaijon ancl prudence 
now looking \vilh co~lfitlence to studies of the magnetic relations 
of atoms to each other.' Moreover: another ccmpaiiy of wor1tet.s. 
the chemists of geometric isotncrisrn, assume a configlwation of 
tlie atoms, i n  accord with that of the n~olecnli~.  

Hypotheses t o  be Held Apart .  

The stimulating truth of theatornic constitutionof the molecule, 
a great t ru th  in elaslie toucli with all science, excites numerous 
hypothe?es: which, however profitable they may be, are to be stoutly 
held a t  a cliatance frorn the truth itself. Such are the ligpoti~rses 
of molecular aggregation into crystals and otiler mineral forms. 
Such are  the biological theories of intomolecule.; p o l ~ ~ n e r i z i n g  
cells. and of vitality as a chemical property of the n~olecule. Sucli 
are the questions of the nature of atoms, and the genesis of the 
elements as they are now known,-questionson the border of meta- 
phjsics. Let all these be held distinct frozll the prinlarg law of 
the  atomic constitution of simple molecules in gaseous bodies, an  
essential principle in a11 exact science.' The cliemist should have 
the comfortable assurance, everg day. as I:e lilies his balance of 
precision, that the atom-made molecules are there, in their several 
ratios of quantity, I~owever many unsettled questions ]nay lie 
around about them. Knowledge of n~o!ecular structure ma!z~s 
clleniistry a science, nourishing to the reason, giving dominion 
over matter, for beneficence to lire. 

Men W h o  Make Science. 
Every chemieal pursuit r e c e i ~ e s  strength from every advance 

in the knowledge of the molecul?. h a d  to thi? lznom-ledge, none 
the less, every ct~emical pursuit contributes. The analysis of a 
mineral, whethcr.done for econornic ends or not, may furnish a 
distinct contribntion toward atomic valence. Tlie furtller ex:iln- 
ination of steel in the cables of a suspension bridge is liable to 
lead to unexpected e ~ i d e n c e  upon polymeric unions. Rotham-
sted Farm,  where ten years is not a long time for  the l~olding of 
an  experiment, yields to us a c!assic history of the  heharior of 
nitrogen, a history from which we correct our theories. Tlie 
analgsis of butter for its substitutes has done something to set ns 
right upon the structure of the glycerides. Clinical inspectiou of 
the functio~is of the living body fain finds n record of nloiecular 
transformat,ions too rjiEcult for t)hi, laboratory. The eRorts of 
pharnnace~~ticalninnufacture stimulale new orders of  ch~n t i ca l  
combination. The r e ~ i s i o : ~  of the pbarmacopceia every ten yeers 
points oiat a hunliliating number of scattered errors in thc pub- 
lished constants on which science depencls. The duty  of t l ~ e  
engineer, in his scrutiny of the quality of liibricating oils, brings 
a more critical incyniry into the laws of molec~xlar mover~lent. 
There is not bime to inention tile many profes3ions sntl pursuits 
of men who contribute to\rarcl the principles of cbenii$try arid 
hold a share therein. If it be the  par t  of pure science to find the 
lam of action in nature, it is the part  of applied science both to 
contribute facts ancl to put  theorp to the  larger proof. I n  the 
words of one who has placed inc!ustry in r h ~g r ~ n t e s t  of its debts 
to philosophic researcir, W. H. Perkin, L L  There is no cl~asrli he- 
tween pure and applied science. the? do not e ren  stallti side by 
side, but are I~nlred together." So in all h i :~t~ches  of chcrniatry, 
whether it be termed ai!plieil or not, the best workers are the 
most strongly bound as one, in tlleir dependance upon wliat is 
k i~owll  of the structure of the molecule. 

Wait ing for Workers.  

Studies of structure were never hcfore so inviting. In  this di- 
rection, and in that ,  especicl opportunities appear. Moreover, t he  
actual worker here ancl tilere breaks inlo t~nexpected paths of 

1 "The results of molecular phyaics gvillt unmistakably to the atom as a 
magnet, in its chemical activities.:'-8. 2.. Uolbear, in a personal corumuuioa- 
tion. 

o n . Certainly the sugar group is presenting to  the chemist 
a n  open ~ x ~ a j ~  simple alcohols on cell sub- from ihrougil t o  the  
stances of the regetable world. h n c l  nothing anywhere could he 
more suggestive than  the extremely s ~ m p i r  unious of nitrogel1 
lately dixovered. They are  likely to clncia3ate linlringa of this 
e len~entin greab cl:lsses of carbon compounds, all significant i n  
general chemistry. 'rhen certain comparative studies have new 
attracbions. As I~i~logt ' l~s  trial side by side with t iare hpcn upvn 
each other, so, for iost:~nce, .;ilicon must be put  through its  paces 
with carbon, and jtho.;pliorns wit,h nitrogen. Presently, also, the 
limits of ~nolecular ninss, i n  polymers s n d  in  unions with water.  
are to be nearer approacl~ed f rom the cllernical side, as well as 
from the side of physics, in that attractive bnt perplexing border- 
ground between ailinity arid the states of aggregation. 

And all for Mankind. 

Such is the extent and sncS the diversity of chemical labor a t  
present thai; everg man must put limits to the range of his study. 
'Fhs members of a society or sectiox of chemistry, comi:lg 
together to hear each other's researches, are better able, for the 
niost part, to listen for instruction th:m for criticism. S1ill less 
prepared f'c>r linsty judgment are those who do not come 
together in societirs a t  all. Even men of e~llinent learning must 
ornit large parts of the subject, if it hi? permitted to speak of 
chc~nistr: as a single sabjdct. These consideratioas admoiiirh irs 
to Ire liberal. m'hen metallurgical chemistry cultivates slrepti- 
cisln as to the wark upJn atornic closecl chains, i t  is  a culture not 
the rnost liberal. TVheii a clevotpe of organic synthesis puts a 
lo;\, value upon analytic work, he takes a very narrow r iem of 
che~nicalstudies. When bile chemist who is i!l etlucational service 
disparages investigatic~ns done in industtiai service, he exercises 
a pitiful breriiy of' r isdorn. 

The pride of pure ssience is justified in  this, tha t  i ts  t ru th  i s  
for the ner ture  of Illan. And the amhition of industrial nrt is 
honored in this, its skill gives strength to man. I t  is the obliga- 
tion of science to llring the resources of the earth,  its vrget,ation 
ant1 its anirilal life, into the full service of man,  making the 
kno~rledge of creation a rich portion of l ~ i s  inheritance, in mind 
ancl estate, i n  reason and in conduct, for life present aucl life to 
come. To Iruow creation is t o  be taught of God. 

T h e  Means of Unification. 

I have qpolien of the century of beginning chemical labor, and 
have referred to  the  divisions snd  specialties of chemic~tl study. 
What can I say of the  mcaans of uniting the earlier and later 
veals of the past, as well as the separated pursuits of tlie present, 
i n  one mobile working force? Societies of science are among 
these means, and i t  becorues us to magnify their office. For 
them, Iloy.vever, all tha t  me can do is worth more than all me 
call say. Anti there are other means, e r en  more effective than 
associations. Mos6 necessary of all the  means of unification in 
science is the use of i t s  literature. 

It is by published cornrnunications that the worker is enabled to 
begin, not m!lere the first investigation began, but where the last 
one left off. The enthusiast mho lacks the  patience to consult 
boolis, presntning to start  anew all by himself in science, has  
uced to get on faster than Antoine L Lavoisier did when lie began, 
an  associate of the French Academy in 1768. He of irn~nortal  
memory, after fifteen eventful years of mowentous labor, reached 
only sucli a coalbustion of hydrogen as makes a very simple class- 
experinlent a t  present. But, however early in chemical discovery, 
Lavoisier availed himself of contemporaries. They found oxygen, 
he learned oxitlation: one great man was not enough, in 1774, 
both to reveal this element and sliow what part  i t  takes in the 
forn1:ltion of matter. The l~onor  of Lavoisier is by no means the 
less tha t  he used the results of others, i t  might have been the  
more had he given their results a more explicit men tion. Men of 
the lsrgest original power make Ihe most of the  results of other 
men. Discoverers do not neglect previous achievement, how- 
ever i t  may appear in  biography. Tlle masters of science are  
under the limitations of their age. Had Joseph Priestley lived in 
tile serer~teeii th century he had not cliscovered oxygen. Had 
August ICeknli! worlied in  the period of Berzelius, some other 
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marl would haoh. set forth the closed chain of carbon combination, 
and Keknle, we may be sure, would have done something else to 
clarify chemistry. Such being the limitations of the masters, 
what contributions can be expected in  this age from a worker 
who is without the l~ te ra t~ i re  of his subject? 

The  Cure for the Crank. 

In  many a town some solitary thinker is toiling intensely over 
some self-imposed problem, devoting to it  such sincerity and 
strength as should be of real service, w h ~ l e  still he obtains no 
recognition. Worlring without books, unaware of memoirs on 
the theme he loves, he tries the task of many with the strength 
of one. Such as he sotnetimes senrlcolnmunications to this asso. 
ciation. An earnest worker, his utter isolation is quite enough to 
convert him into a crank. To every solitary investigator I should 
desire to say, get to a library of your subject, learn how to use its 
literature, and possess yourself of what, there is on the theme of 
your choice. or else determineto give it up altogether. You may 
get on very well without college laboratories, you can survive it 
if unable to reach the meetings of men of learning. you can do 
withoui, the counsel of an authority, but you can hardly be a 
contributor in science except you qnin the use of its literature. 

T h e  Want  of Original Memoirs. 

First in importarice lo the investigator are the original memoirs 
of previous investigators. The chemical determinations of the 
century have been reported by their authors in the periddicals. 
The serials of the years, tlle continuous living repositories of all 
chemistry, a t  once the oldest and the latest of its publications, 
these must be accessible to the ~vorlier who mould add to this 
science. A library for research is voluminous, and portions of it 
are said to be scarce, nevertheless it ought to be largely sr~pplied. 
The laboratory itself is not more important than tlie library of 
science. I11 the public libraries of our cities, in all colleges now 
being established, the original literature of science ought to be 
planted. I t  is a wholesome literature, a t  once a stitiiulant and 
a corrective of that impulse to discovery that is frequent among 
the people of this country. That a good deal of it is in foreign 
languages is hardly a disadvantage; there ought to be some ex- 
ercise for the modern tongues that even the public high schools 
are teaching. That the sets of standard journais are getting out 
of print is a somewhat infirm objection. They have no right to 
be out of print in these days when they gire us twenty pages of 
blanket newspaper at  breakfast, and offer us Scott's norels in 
full for less than the cost of a day's enterhinment. As for the 
limited editions of the old sets, until reproduced by new types, 
they may be nlultiplied through photographic metliocls. When 
there is a due demand for the original literature of chewistry, a 
demand in accord with the prospective need for its use, Ihe sup- 
ply will come, let us believe, more nearly within the means of 
those who require it than it now does. 

T h e  Indexing of the Literature. 

What I have said of the litprature of one science can be said, in 
the nialn, of the literature of other scienccs. And other things 
ought to be said of what is wanted to make the literature of sci- 
ence more accessible to consulting readers. A great dm1 of in- 
dexing is wanted. Systematic bibliography, both of pretious 
and of current literature, would add a third to the productive 
power of a largenumber of workers. I t  would promote common 
acquaintance with the original communications of research, and 
a general demand for the serial sets. Topical bibliographies are 
of great service. In  this regard I desire to ask attention to the 
annual reports, in this association for nine pears past, of the corn- 
m ~ t t e e  on Indexing Chemical Literature, as well as to rerent 
systematic undertakings in  geology, and like inn~o. i~en~ents  
zoology and other sciences, also to the Index Medicus, as a 
continuous bibliography of current professional literature. 

Societies and institutions of science may well act as patrons to 
the bibl~ography of re~earch, the importance of which has been 
recognized by the fathers of this association. I n  1853, Joseph 
Henry, then a past-president of this body, meulorialized the 
British association for co-operation in bibliography, offering that 

aid of the Slnithsonian Institution which has so often been af- 
forded to publications of special service. The Britipti association 
appointed a committee, who reported in 1857, after mhich the 
undertaking was propoqed to the Royal Society. The Royal 
Society made an appeal to her Majesty's government, and obtained 
the necessary stipend. Such was the incepl~on of the Royal So- 
ciety Catalogue of sciectific papers of thi? century, in eight quarto 
r ~ ~ l o m e s ,  In 1977. Seiionsly curtailed f ~ o mas i s s ~ ~ e d  1867 and 
tile generous plan of the conlrn~ttee who proposed it, limited to 
the single feature of an index of author,, it is nevertheless of 
great help in literary searcll. Before any list of papers, how-
ever, we must place a list of the serials that contain them, as 
registered by an ac t~ve  member of this association, an instance of 
irtdustry and critical judgment. I refer to the welI-lrnown cata- 
logue of scientific and techn~cal period~cals, of abont five thou- 
sand numbers, In p~lblicat~on from 1665 to 1882, together with the 
catalogue of chen~ical periodicals by the same aut11ol.l 

Compilations of Science. 

Allied to the much-needed service in bibliography, is the ser- 
vice in compilation of the Constants of Nature. In  the preface 
of his dictionary of solubilities, in 1856, Profesror Storer said, 
" that  cl~emical science itself might gain unany advantages if all 
known facts reqarding solubility were gathered from their wideiy- 
scattered original sources into one special rompreliensive worli." 
That the time for tile pliilosophical study of solution mas near at  
hand has been verified by recent extended nionogrdpl-is on this 
subject. In like Inanner, Thomas Carnelley in England, and early 
and repeatedly our own Professor Clarke In the United States,' 
bring~ng m~iltitudes of scattered results itltn co-ordination, have 
augmented the powers of chemical service. 

What bibliography does for research, the Handmorterbuch does 
for eclucatioii, and for technology. I t  makes science wieldy to 
the student, the teacher, and the artisan. The chief dictionaries 
of science, those of encyclopedic scope, ought to be provided gen- 
erally in public libraries, as wi.11 as in tlie libraries of all high 
school^.^ The science classes in preparatory scllools should make 
acqualritance with scientific l~terature in tliis form. If scliolars 
be assigned exercises which compel reference reading, they mill 
gain a beginning of that acromplisbrnent too often neglected, 
even in college, how to use books. 

The  Laboratory Method. 

The library is a necessity of the laboratory. Inrleed, there is 
much in common hetween what is called the laboratory method, 
and what might be callcd the library method, in college training. 
The educational laboratory was instituted by chemistry, firat tak- 
ing form under Liebig at Gie~sen only a b ~ u t  fifty years ago. Ex-
perimental study has been adopted in one subject after another, 
until now the "laboratory nlethod "is advocated in language and 
literature, in philoso!~hy and law. I t  id to be hoped that chem- 
istry will not fall behind in the latzr applications of " the new 
education" in which she took so early a part. 

Urgency of the Chemical Task .  

The adoance~nent of chemical science is not confined to dis-
coucry, nor to erlucation, nor Lo economic me. All of those in- 
terests it sllould embrace. To disparage one of them is injurious 
to the others. Indeed, they ought to have cqual support. It 

1 Bolton'w Catalogue of Scientific &nd Technical Periodicals (1885 : Smith-
sonian) omits the serials of the societies, as tnese are the subject of Scudder's 
Catalogue of Scientific Serials (1879: Harvard Univ.). On the contrary, Bol- 
ton's Catalogue of Chemical Periodicals (1885: N. Y. Acad. Sci.) includes the 
publications of societies as well as other serials. Chemical techuology is also 
represented in the last-named work. 

2 The cervice of colnpilation of this character Is again indicated by this ex- 
tyact from Clarke's introduction to the first ediLion of his "Constants " (1873): 
"While engaged upon the study of some interesting points in 1;heoretical 
chemistry, the compiler of the folloming tables had occasion to make frequent 
reference to the then existing lists of specific gravities. None of these, hom- 
ever, mere complete enough. . . ." 

3 The statistics of school libraries in the United States are very meagre, 
the expenditures for them being included with that for apparatus. For liora- 
ries and apparatus of all common schools, both prlmary and secoudary, the 
annual expenditure Is set at ii;BS7,018, which is about seven-tenths of one per 
cent of the total expenditure for theme scho3ls. 
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would be idle to inquire into their respective advantages. This 
much, however, is evident enough, chemical work is extensive, 
and there is immediate want of it. 

Various other branches of science are held back by the delay of 
chemistry. Many of the material resources of the \\-orld wait 
upon its progress. In the century just before us  thc demands 
upon the chemist are to be much greater than they have heen. 
All the interests of life are calling tor better chemical informa- 
tion. Rferi are wanting the truth. The biologist on the onc 
hancl, and the geologist on the other, ale shaming us with tnter- 
rogatories that ought to be answered. Philosophy lingers for the 
results of nlolecular inquiry. Moreover the people are a5king 
direct questions about the food they are to e:xt, or not to eat, aslr- 
ing more in a day than the analyst is able to  answer ill a month. 
The nutritive sources of bodily power are not safe, in the rnmtlit 
of the reclrless activ~ty of comlnerce, nnless a chem~cal s~ftc~uarcl 
he kept, a guard who must the better prep:ire lrl~nielf for hi> 
duty. 

T h e  Subsistence o f  Science. 

Now if the people at large can but gain a more true estimation 
of the bearing of chemical knowledge, and of the extent of the 
chemicalundertaking, they will more liberally supply the sinews 
of thorough-going toil. I t  must be more widely understood that 
achievements of science, such as have already multiplied the 
hands of industry, do not come by chances of invention, nor by 
surprises of genius. I t  must be learned of these things that they 
come by breadth of study, by patience in experiment, and by the 
slow acci~mulations of numherlesr workers. And it must be 
made to appear that the downright labor of science actually de- 
pends upon means of daily subsistence. I t  must be bronght 
home to men of affairs, that laboratories of secl~~siotlwith deli- 
cate apparatus, that libraries such as bring all ~vorlrers together 
in effect, that these really cost something in the same dollars by 
which the products of industrial science are measured. Statistic; 
of chemical industry are often used to give point to the claims of 
science. For instance, it can be said t l~a t th i s  countrv, not malr- 
ing enough chemical wood-pulp, has paid overa n~illion dollars a 
year for its importation; that Great Britain pays twelve mil- 
lion dollars a year for a~tificial fertilizers from without; that 
coal tar is no longer counted a by-ploduct, having risen in its 
value to a par with coal gas. But these instances, as striking as 
numerous others, still tend to divert attention lrom the more 
general service of chemistry as it  should be lrnown in ,111 the 
econotnies of civilization. 

I t  is not for me to say what supplies are wanted for the morlc 
of chemists. These wants are stated, in quite definite terms, by 
a sufficient number of those who can spealr for themselves. Rut 
if my voice could reach those who hold the supplies, I would 
plead a most considerate hearing of all chemical requisitions, and 
that a strong and generous policy may in all cases prevail in their 
behalf. 

T h e  Lesson o f  a Life.  

If any event of the year is able to compel the attention of t h ~  
world to the interests of research, it  must be the notable close of 
that life of fifty years of enlarged chemical labor, announcer1 
from Berlin a few months ago. When thirty years of age. 
August Wllhelm von Hofmann, a native of Giessen and a pupil 
of Liebig, was called to work in London. Taking hold of the 
organic derivatives of ammonia, and presently adopting the new 
discoveries of Wurtz, he began those masterly contributions that 
appear to have been so many distinct sbeps toward a chemistry of 
nitrogen, such as manufacture and agriculture and medicine 
have thriven upon. In 1850 he opened a memoir in hhe Philo- 
sophical Transactions with these words, (' the light now begins 
to  dawn upon the chaos of collected facts." Since that time the 
coal-tar industry has risen and matured, medicine has learned to 
measure the treatment of disease, and aqriculture to  estimate the 
fertility of the earth. I t  seems impossible that  so late as Marc11 
of the preaent year, he was still sending his papers to the juur- 
nals. If we could say something of what he has done, words 
would fail to say mhat he has caused others to do. And yet, let 
i t  be heard in theseTJslted States, without such a generous policy 

of expenditure for science as gave to Dr. Zlofmhnn his training 
in Giessen, or brought l ~ i ~ n  in 1848, c. built for hirn to London 
laboratories in Bonn ant1 Berlin, without such provision by the 
State, the fruits of his service would Ilase been lost to the 
world. Aye, and for want of a like broad and prudent provision 
for research with higher education, in this cour~try, other men 
of great love for science and great power of investigation every 
year fail of their rightful career for the service of mankind. 

Endowments for Research. 

For tho prosecution of research, in tilo li~rger ques t io~~s  now 
before us, no t.raining within the limitations of 11u:n;tn life can 
be too broad or too deep. No provision of revi.nue, so far as of 
real use to science, can be too liberal. The trne3t investigation 
is the most prudent expenditure that can be msde. 

In  respect to the support that is wanted for work in science, T 
have reason for speaking with confidence. If I go beyond the 
subject wit11 which I began I do not go beyond the warrant of 
the association. This body has lately defined what its nlen~bers 
may say, by creating a committee to receive endowulents for the 
support of research. 

There are men and women who have been so far rewarded, 
that great means of progress are in their hands, to he vigorously 
held for the best advantage. Strength is required to use large 
means, as well as to accumulate them. It is inevitable to wealth, 
that it  shall be put to some sort of use, for without investn~ent it  
dies. By scattered investment wealth loses personal force. The 
American association, in the conservative interests of learning, 
proposes certain effective investments in science. If it be not 
given to every plodding worker to be a promoter of discovery, 
such at  all events is the privilege of wealth, under the authority 
of this associatioa. If it be not the good fortune of every inves- 
tigator to reach knowledge that is new, there are, every year, in 
every section of this body, worl~ers of whom it is clear that they 
would reach sorne discovery ol merit, if only the means of work 
coiild be granted then^. Whosoever supplies the means fairly 
deserves and will receive a share in the results. I t  is quite with 
justice that the name of Elizabeth Thompson, the first of the 
patrons, has been associated with some twenty-ono tnodesl; deter- 
minations of merit recognized by this association. 

T h e  Association as a Trustee. 

"T o l ~ r o c ~ ~ r o  labors of scieatitic Inen incrcn.;ccl J.'acili-for t h ~  
lies" is oile of the coilsl;itutio~lal ~b,jects of this body. I t  is t i ~ u e  
for efiectiveness towards this object. The aseocialion hug estab- 
lished its character for sound judgment, for good working organi- 
zation, and for re1.1resentative public iuterest. I t  has earned its 
responsibility as the A~nerican trustee of ~ulderhalrings in science. 

"To give a stronger . . . it-npulse . . . to scientific research" 
is another declaration of what we ought to do. To this end 
larger endownlents are necessary. And it mill be strange if some 
clear-seeing man or voman does not put ten thousand dollars, or 
some multiple of it, into the charge of this body for some search- 
ing experi~nental inquiry now waiting for the materlal aid. The 
commistee upon endownlent is ready for cotisultation upon all re- 
quired details. 

'.To give . . . more systeniatic direction to scientific re-
search" is lii~ewisc statecl as one of our objects. To this intent 
t,lle organization of sections affords opportunihies not surpassed. 
The discnssions upon scientific papers give rise to a concord of 
competent opinions as to the direction of immediate work. And 
arrangements providing in advance for thc discussion of vital 
questions, as formally moved at  the last meebing, will in one way 
or another point out to suitable persons such lines of labor as will 
indeed give systeinatic direction to research. 

In Fellowship. 

In corlclusion 1 may mention another, the must happy of the 
duties of the American association. I t  is to give the hand of hos- 
pitable fellowship to the severalsocieties which year by year gather 
with us upon the same ground. Comrades in labor and in re- 
frcshment, their efTorts rcinfo~ce us, their faces brighten our 
way. Nay they join us more and mol,e in the companionship 
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that sweetens the severitv of art. A meeting of good workers is 
a remembrance of pleasure, giving its zest to the aims of the 
year. 

.----

I , ) IERIC.\~ ASSOCIATIONOF STATE WE.,THRR s E R  

VICES. 

A CORVENTION of representatives of State weather scrvicci wai 
held in Rochester, N.Y., on Aug, 15 and 16, 1892, in con jrlnction 
with the forty-third meeting of the Atnericao Assclcialicn for the 
Advancement of Science. The convention was called to order by 
Professor Mark W. Harrington, chief of the Weather Bureau, 
who made an address of welcome to the representatives prejent. 
He suggested certain impo~tant  subjects for discussion, and ap- 
pointed committees on permanent organization, programme, etc. 

A permanent organization was effected, and the following 
officers were elected: President. Major H. H. C. Dunwoody ; first 
vice-president, B. S. Pague of Oregon; second vice-president, 
G. M. Chappel of Iowa; secretary, R. E Kerkam, chief of State 
Weather Service Division, Weather Bureau; and treasurer, W.  L. 
Moore of Wisconson. 

The title, American Association of Slate Weather Serv~ces, was 
adopted by the convention, and it  was decided to hold annual con- 
ventions in future a t  the same time and place as those of the 
American Association for the Advancement of Science. 

The following representatives were In attendance: The U. S. 
Department of Agriculture, Weathet Bureau, being reprewntetl 
by Professor Mark W. Harrington, chief; Major H. H. C. Dun- 
woody, forecast official ; Mr. R. E. Kerkam, chief of Statc Weather 
Service Division; Mr. N. B. Conger, inspertor; and Mr.  F. J. 
Randolph, stenographer; F. H. Clarke, Arkamas; J. A. Bartvick, 
California; John Craig, Ill~nois; C. F. R. Wappenhans. Ind~ana ;  
G. Bf. Chappel, Iowa; Franlr Burke, Kentucky; E. A. Evans, 
Michigan; G. A Lovelend, Nebraska; J. Warren Smith, New 
England; E. W. McGann, New Jersey; R M. Hardinge and W. 
0. Kerr, New York; C. %I.Strong, Ohio; B 8. Pague. Oregon; 
H. L. Ball, Pennsylvania; S. W. Glenn, Sonth Dakota; G. N. 
Salisbury, Utah; J. N. Ryker, Virginia; and W. L. Moore, Wis- 
consin. 

Many of the representatives who were uuable to he present at 
the convention forwarded papers giving their tie\vs on various 
subjects of interest to be discussed. 

The subject of instrument-shelters :ind a uniform manner of 
their exposure was debated, and it  was the concei~sus of opinion 
that a uniform pattern of shelter should be adopted for trse 
throughout the entire country. The subject was referred to a 
committee consisting of Messrs Smith, Moore, and Pague, with 
instructions to report as lo tho most suitable shelter and manner 
of exposure to be generally adopted by State weather servires. 

On the subject of whether the voluntary observers should be 
supplied with self-registering maximum and minimum thermom- 
eters, the prevailing opinion was that such instruments should be 
issued and used in determining temperature means and averages, 
wherever and whenever practicahle. The old method of inaking 
readings a t  7 A.M.,  2 P.M., and 9 P.M. of the dry thermometer 
shall be continued whenever desired, but the means should be 
deduced from the self-registering thermometers where such in- 
struments are in use. 

As to the adoption of a form to cover the needs of a great ma,-
jority of the voluntary obser\~ers who are supplied with dry or 
maximum and minimum thern~orneters and rain-gauges, it was 
decided to adopt a fortn which was suggested by the secretary, so 
arranged as to admit of making three or four copies, a t  one writing, 
by means of the indelible carbon process, thus saving the observers 
the copying of the form a t  the end of the month; the object of 
this arrangement being to give a copy of the monthly report to the 
office of the chief of the Weather Bureau, one to the office of the 
director of the State service, and one to be retained by the ob- 
server, and also to make such additional copies as he may desire 
to furnish to the local press, etc. 

The forecasting of thunder-storms was the fourth subject dis- 
cussed, and a n  interdsting paper on this topic was read by the 
Wisconsin representative. 

The proposition to print the weekly. montllly, and annual re- 
ports of the State weather s e n  ices in a u~rifornl rnannrr was freely 
discussed. The desirability of uniform reports was generally 
admitted, but it  was thought impracticable at  this time to take 
any action in the matter, as a number of States have appro-
priated furlds for printing reports according to definite size and 
style. 

The discussion of the question of the best methods of signaling 
weather forecasts by disp1n.y-rncn covercd a wide range. The flag, 
the rshistle, the sernaphore, and the sphere, borub, and flash-light 
systems were freely cliscusse~l: and an interesting paper was pre- 
sented by the New England repres~ntative on the systetu of splieri- 
cal bodied hoisted on a staff. This subject was referred to a com- 
mittee composed of RIeszrs. Conger, Glenn, and Kerkam, for report 
at the earliest practicable date. 

On t,he subject of inspection of voluntary observers' stations tlie 
decision was that ea,ch voluntary station should be inspected a t  
leaat once each year, to keep u p  the interest of the voluntary ob- 
servers and to enable the directors of State srrvices to beco~ne 
thoroughly farniliar with each station and its surroundings. I t  
was reco~nrnen(led by thcassociation that sufficient leave of absence 
be granted the Weather Bureau representative at  each State scr- 
vice centre to enable 1.1i1n to make a tour of inspection. 

Relative to the subject -the relations of State weather services 
to  aqric~~ltural  colleges and experiment stations -it was decided 
that, owing to the lack of telegraphic facilities and other means 
of disseminating weather inforination, it would not be practicable 
generally to have the cerltfral stations of the State weather ser- 
vices at  such colleges or slations, but that a very close co-opera- 
tion woulil be desirabk. 

The subject of an exhibit a t  the World's Fair was tlhe last gen- 
eral subjrct discu~eed. It was decided that each State service 
sllotlld have its exhibit in t l ~ e  building set apart for the use of the 
State, anti not to have t,he exhibits collected in the building For 
the use of t,he United States Weather Bureau. 

Jlr. E. T. Turner of New Yorlr and 9Ir. E. H. Nimn~o of Xichi- 
gan were e1ecte.l to active membership in the association, and the 
following honorary tne~nhers were also elected : E. F. Smith, 
California; Professor R. Ellsworth Call, I o ~ a ;  Charles C. Na.uck, 
hrlransas; Professor William 13. Niles, Massachnsetts; G. H. 
Whitcher, New England: H. G. Revnol.ls, Michigan; H. F .  illcia- 
lore, Oregon; Major Ric1im.d V. ('raines, Virginia; Professor A. L. 
MclXae, Rlissouri; C. I?. Srhncidcr, Michigan: Professor Louis 
RIcLonth. South Dalrota: and all active volnntary observers of the 
United Statcs Biire:tu. 

NOTES AKD NEWS. 

MR. THEODOIXGRAFof' Vienna has i i r  hi; possession a remark-
able trearurr in the sh:~pe of fragments of the Bible recently 
found in Egypt,. They consist of a portion of Zechariah, chap- 
ters iv -xir., in the shap3e of a papyrus booli in a fair state of 
pres~rvation. The fragment i s  that of a Creek translation, and 
fro111 the sbalte of tile letters tire NS. wonld appear to belong to 
the fourth century, making i t  the oldest Bible MS. thus far dis- 
covered. The same pspprcls also contains fragments of IIalachi. 

-The current nil nibor of the Zectschl-ift (der Deutsche~z-Morgen-
Tc~nd~schenGe.sellscitrrft contains an a r t~c le  of the highest import- 
ance 'up the distingaished Egyptolog~it, Dr. Adolf Ermau. IIe 
discasses in a most cantlous way the supposed relationih~p of tbe 
Egyptian with the Semitic languages. A caretul examination of 
the consonants and vowels, the accent, the pronominal ,suffixes, 
the pronouns, and the demonstratives, the nouns, adjectives, 
numerals, and verbs, as well as of the syntax, leads to the con- 
clusion that on t l ~ e  granimatical side there is safiicient evidence 
to warrant the absertion of a relationship between Egyptian and 
Semitic. An examination of tlie vocabi~laries s11o\vs 0111y a corn- 
paratively small number of words w h ~ c h  are identical, but this 
number will probably be increaqed when the laws of phonetic 
change come to he better understood. The conclusions of Profes- 
sor Errnan, ~f accepted, will be epoch-malring, since they will es- 
tablish the identltj of the culture of the Ntle and Mesopotanlian 
valleys, 
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