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DEDICATION OF THE CHEMISTRY BUILD-

ING OF THE COLLEGE OF THE CITY 


OF NEW YORE,  MAY 14, 1908 


INtaking the chair, Professor Basker- 
ville, the director of the laboratory, said :-

Ladies and Gentlemen: 
In  the name of the honorable board of 

trustees, the president and the staff of the 
de~artment of chemistrv. " , I bid vou heartv 
welcome. We are here to-day, because 

First, honor is to be done @ two teachers 
of chemistry, each distinguished in his own 
way as a scientist and as a citizen; and 

Second, - a building is to be formally 
opened and set aside- for the study of 
chemistry. 

It is not appropriate on this occasion to 
dwell upon the multitude of details in- 
corporated in plans for a laboratory con- 
structed to accommodate more than a thou- 
sand students. My colleagues hold them- 
selves in readiness to show those par-
ticularly interested over the unfiqished 
building at the close of these exercises. 
Papers have appeared and others will soon 
appear in print which call attention to the 
principles involved and some of the inci- 
dental details. The building is not perfect. 
No structure devised by the human mind 
or constructed by the human hand is ever 
perfect. Many ideas have been barrowed 
from other laboratories in this country and 
Europe. Some have been incorporated 
which are original. Some are good, and 

not good' 
More important than all these facilities, 

however, is the spirit which dominates the 
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teachers and students alike. I assure you, 
your presence to-day inspires us and its 
effect will be most lasting. 

I n  the lecture theater of the department 
of cheniistry in the University of Penn-
sylvania, where a laboratory was first 
opened to students in this country, is a 
frieze. Inscribed upon that border are 
these names : Priestley, Scheele, Lavoisier, 
Dalton, Gay-Lussac, Avogadro, Berzelius, 
Wohler, Liebig, Graham, Bunsen, 1108-
man, Cannizzaro and Wolcott Gibbs. 

These names were placed by Dr. Edgar 
F. Smith, the present professor of chem- 
istry. Electro-analysis is the most modern 
and the neatest means for analysis. Wol-
cott Gibbs was the father of electro-chem- 
istry and Edgar P. Smith is now the 
world's authority on that subject. It is a 
great happiness to me, personally, that my 
dear friend Edgar F. Smith, is here to-
day, a pioneer to speak of a pioneer, for 
i t  is his spirit I would establish in this 
department. I have the honor of present- 
ing Vice-Provost Smith, who will speak to 
us of 

A PIONEER OF CEIEMISTRY 

I am glad to be here on this red-letter 
day in the history of the College of the 
City of New York. I am sure that the 
hearts of all persons intimately connected 
with the college are at  this mornent over- 
flowing with gladness and deepest gratitude 
on the completion of this splendid labora- 
tory, which, in equipment and appoint-
ments for every kind of chemical work 
and investigation, stands in the first rank 
of laboratories designed for similar pur- 
poses. 

I n  appearing before this happy and joy- 
ous company, it is my portion first of all, 
as well as my great pleasure, to offer you, 
President Finley and the honorable board 
of trustees, as well as your faculty and 
especially those members of i t  whose busi- 
ness i t  is to be in closest contact with the 

teaching and experimentation now being 
done here and which, as the years go by, 
shall continue to be done here-the 
heartiest, warmest congratulations and best 
wishes of the University of Pennsylvania- 
first of our American institutions to 
create a chair devoted to the science of 
chemistry, first also to open to its students 
a laboratory for practical instruction in 
that science. 

Permit me also to extend my felicita- 
tions to the student body upon the ex-
tremely liberal and generous provisions 
made for them to acquire and perfect 
themselves in the methods of a science 
which has done so much for the comfort, 
happiness and welfare of mankind. 

We see, surrounding us on all sides, in- 
numerable evidences of a tender and deep- 
seated interest in those who shall come 
here to equip themselves for the great 
struggle of life. How grateful then all 
should be to that nation, that state or that 
city which has provided so munificently 
of its means that we may profit thereby. 
Indeed, it seems to me that i t  should create 
in us a great overwhelming national or 
civic pride-yes, more-a burning patriot- 
ism that will ever be uplifting, constructive 
in every respect. 

IIowever, I am not come here to read 
a dissertation. Not at all. I have come 
here to spend a few short hours with you, 
and to behold with my own eyes how 
supremely happy your beloved professor 
and my friend, Dr. Baskerville, is at  this 
moment in the realization of his dream of 
many long years. This is his laboratory! 
And that reminds me that as professor 
of chemistry he is the successor of a bril- 
liant line of chemists whose names shed 
lasting glory upon the college, and if you 
will bear with me, I should like to trace 
for a few minutes the activities of your 
first professor of chemistry-Wolcott 
Gibbs, who still lives, at  the advanced age 
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of eighty-six years, and who, though 
absent in body, must surely a t  this mo- 
ment be present with us in spirit. 

When we pause to read the record of 
his life, or his activities in the cause of 
chemistry here in America, we stand en-
tranced, as i t  were, and freely admit that 
i t  is worthy of the highest praise and the 
most careful, thoughtful consideration, for 
there is scarcely a contribution that has 
emanated from his hand which does not 
fairly teem with suggestive thoughts. 

As a junior in Columbia College when 
but nineteen years of age, Wolcott Gibbs 
gave to the scientific public a new form of 
voltaic battery in which, for the first time, 
carbon was used as the negative electrode. 
I n  his dissertation of 1845, upon a natural 
system of chemical classification, there is 
evinced a power of discrimination and 
understanding of analogies in crystalline 
form in relations of combinations and 
types of compounds that betrays the 
superb order of chemical intellect. 

Beginning here in your laboratory with 
the analysis of the dust of a sirocco, there 
followed at  a close interval a series of con- 
tributions upon analytical chemistry which 
demonstrated his acumen in devising new 
methods for the determination of various 
metals as well as separating them with the 
finest accuracy when associated in com-
plicated mixtures. Though simple, i t  was 
Wolcott Gibbs who showed how simple lead 
dioxide might be or was in the separation 
of manganese from a series of allied 
metals, and cerium from its almost con-
stant associates, lanthanum and the two 
didymiums. 

This early attention to things analytical 
no doubt paved the way for later con-
tributions upon the use of sodium thio- 
sulphate as a reagent of separation; of 
hypophosphorous acid as a quantitative 
precipitant of copper, and of others too 
numerous to mention. 

And then in 1857, in conjunctiori with 
my own chief and honored predecessor, 
Dr. Genth, there appeared the first of a 
series of contributions upon the cobalta- 
mines-those fascinating bodies which 
taxed to the utmost the analytical skill of 
both Gibbs and Genth. I n  their hands the 
number of these compounds in which 
cobalt is differently combined from what 
i t  is in its ordinary salts, was greatly 
multiplied; but the complete interpreta- 
tion of their constitution was not given by 
them. The solution of that problem was 
reserved for Werner of Zurich. And here 
a t  least is one instance where a discovery 
made by Americans arrested the attention 
of European minds to such a degree that 
from following the studies of Werner we 
are obliged to radically modify our long- 
cherished views upon the doctrine of 
valency. 

It may also be said that Gibbs remarked, 
6 6 very numero'm and carefully made 
analyses of the salts of the cobaltamines, 
executed in my laboratory, indicate 59 as 
the true atomic value of cobalt." This 
and other published data make certain that 
as early as 1858 your first professor of 
chemistry was wide awake to the impor- 
tance of the atomic numbers and to their 
methods of determination-problems of 
deepest interest to chemists of the present 
time. 

There is scarcely an element that Dr. 
Gibbs did not follow in its many combina- 
tions. He knew them all. He knew them 
well.-

And there in your early laboratory he 
also carried out an exhaustive study of 
platinum ore, patiently reviewing the 
many suggestions made for the separation 
of the several metals of the platinum 
group, and then, venturing forth on his 
own initiative to find new and better 
processes, met with the most abundant suc- 
cess. His research made in 1860 upon 
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osmium bases stands to+day unfinished. 
Wolcott Gibbs opened the door. Who will 
enter and reap the rich harvest apparent 
there ? 

But i t  was not only in the field' of 
analysis or in synthetic inorganic chem- 
istry that your first professor was busy, 
for under date of October 27, 1857, we 
find him writing from the Free Academy 
in New York "On the Rational Constitu- 
tion of Certain Organic Compounds7' and 
concluding with this observation : "I con-
clude with the ,expression of my convic- 
tion that every complex molecule is built 
up, not directly of the elements which it 
contains, but of simpler organic molecules, 
which are more or less perfectly fused 
together but which may yet in the majority 
be distinctly traced in the complex whole." 
And then he called attention to the prepa- 
ration of methyl and ethyl derivatives of 
silicon, as well as to the theoretic interest 
attaching to their vapor density determina- 
tion. Though of historic value alone at  
this moment his study of the "Molecular 
Structure of Uric Acid and its Deriva- 
tives, reveals a deep appreciation of the 
intricacies of that great problem, the solu- 
tion of which has only been made possible 
by such efforts as he and others put  forth 
for its realization. 

Wolcott Gibbs is the father of electro- 
analysis, that branch of gravimetric prac- 
tise which to-day is widening its applica- 
tions and winning for itself a distinct and 
permanent place in the great domain of 
analytical chemistry. But  the great 
crowning study, perhaps, of your first pro- 
fessor 09 chemistry was that relating to 
complex inorganic acids-compounds in 
which several acid radicals unite to form a 
nucleus with functions like a single 
radical. Such derivatives have been 
greatly increased in number in recent 
years. They offer stupendous analytical 
problems. Their constitution is barely 

known. Here and there hints have been 
obtained as to the same. The future must 
disclose the methods to be pursued in un- 
raveling their enigmatical structure, and 
when that is once accomplished perhaps 
then the constitution of the great host of 
silicates will also be made clear. 

And now I must pause. Inadequately, 
superficially have I traced the activities of 
your first professor of chemistry. Time 
forbids anything more elaborate, more ex- 
haustive. But  reflect for a moment upon 
the cobaltamines-the amines of the 
platinum metals-the beginnings of elec-
tro-chemistry-the beginning and de-
velopment of complex inorganic acids-
and all that these represent in the way of 
philosophic treatment and generalization, 
and I think you will agree with me that i t  
is the work 09 a master mind. And yet 
some years ago when discussing these mat- 
ters with our honored and beloved Nestor 
of chemical research in America, he said, 
"I have only been a pioneer in this worli, 
nothing more !" He has indeed been a 
pioneer, but better still, he inspired hosts 
of young men to enter these fields of in- 
quiry and rich indeed has been their 
reward. 

And now in conclusion let me express 
the wish that under the guidance and in- 
spiration of the present occupant of the 
chair of chemistry, there may be trained in 
this palatial laboratory many young men 
who will pursue not only the science of 
chemistry, but all other sciences, in the 
spirit of Wolcott Gibbs, the pioneer, and 
like him serve well their day and genera- 
tion. 

The following letter from Professor 
Gibbs was then read: 

GIBBS AVENUE,NEWPORT,R. I., 

My dear Mr. Baskr?r~)iZZe: April 6, 1908. 


I received with pleasure your k.ind letter of 
March 28 and it gratifies ine very much to have 
tho library named after me. 
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I should very much like to see the new college, 
but 4t  my advanced age I can not hope to be able 
to do so. 

I recall with pleasure and interest my connec-
tions with the old institution and send heartiest 
good wishes to the new. 

With kindeat regards, I am, 
Very sincerely yours, 

(Signed) WOLCOTTGIBBS 
Prof. Charles Baskerville. 

I n  unveiling the portrait of Professor 
Wolcott Gibbs, Professor Baskerville said : 

Handsome bronze doors will soon grace 
the main west entrance of the capitol 
in Washington. On one of the eight 
panels, four being on each side of the 
door, is a scene depicting science. On the 
sides of this panel are two figures, one of 
Joseph Henry, the physicist, and the other 
is Oliver Wolcott Gibbs, the chemist, and 
founder of the Union League Club of New 
York. There he stands, a model to all 
Americans, as a scientist and a citizen, 
and here we have his memory and likeness 
as a constant inspiration and a stimulus to 
those who follow in our footsteps. 

Addressing the audience, Professor Bas- 
kerville continued : 

We know from the press that there is 
a three days' gubernatorial picnic in 
progress at Washington. This is an un- 
usual proceeding, but our distinguished 
president in establishing this precedent has 
displayed unusual common sense. This 
conference looking toward the conservation 
of our natural resources is not to become 
a mere speech-fest, but is intended to be 
really productive. To insure that, Mr. 
Roosevelt has commanded the presidents of 
the various scientific organizations of our 
country to be present. For that reason, 
and solely for that reason, we are deprived 
of the pleasant and happy company of 
Dr. I r a  Remsen, of the class of 1865, 
president of Johns Hopkins University, 
and president of the National Academy of 

Sciences. President Remsen, however, has 
written of his keen regret in being absent, 
and haas forwarded his address on "Some 
Changes in Chemistry in Fifty Years," 
which will be presented by my col'league, 
Professor Herbert R. Moody. 

SOME CHANGES I N  CHEMISTRY IN FIFTY 

YEARS 

What changes have taken place in chem- 
istry since this college was founded? It 
would be a bold and foolish man who would 
attempt to answer this qpestion in fifteen 
minutes. As the writer does not claim to 
be especially bold and does not wish to be 
regarded as especially foolish, he will not 
make the attempt, but will confine 'himself 
to a few reflections of a general character, 
to some extent in keeping with this occa- 
sion. 

First, i t  may be of i n t e r e ~ t ~ t o  note that 
I had the pleasure of hearing the lectures 
of Professor Wolcott Gibbs in the years 
1861-2. At that time there was no labo- 
ratory for students. We did not have even 
a text-book wherewith to cram. Once a 
week, as nearly as I can remember, Pro- 
fessor Gibbs gave us a lecture and showed 
us a few specimens. I n  another place I 
have recorded the interesting fact that all 
that I can now remember of that course of 
lectures is the word 'sesquioxide. " That 
stands out in bold relief. I t  is a great 
satisfaction to me to recall the fact that 
I had the opportunity to come in contact, 
though not in close contact, with Professor 
Gibbs at  that early period. I n  later years 
we became intimate friends and have often 
talked over these early efforts. There were 
rumors then among the boys that he was 
a man of wide reputation. One of the 
older boys to whom I looked up said to 
me one day, "Dr. Gibbs is a remarkable 
man. He would be recognized as such by 
all the world if he would only publish his 
results." Well, that boy did not, of course, 
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know what he was talking about, but his 
words made an impression. Erere was a 
man who, according to the statement 
quoted, was actually doing things of value 
to the world. Whether I learned anything 
from his lectures or not was a secondary 
matter. It was worthi much to be per-
mitted to see him and to hear him talk. 

Dr. Doremus did not teach chemistry a t  
the college in my day, but shortly after- 
ward he gave some popular lectures on 
chemistry a t  the Cooper Institute, in the 
course of which he performed extremely 
strilcing experiments, many of which I can 
remember as clearly as if they had been 
pel-formed yesterday. I n  fact, T have 
never seen more brilliant chemical lccture 
experiments. The hall was crowded and 
I am sure the lectures set many to think- 
ing. I have always felt that my own in- 
terest in chemistry, which soon became ab- 
sorbing, was dae to what I saw and heard 
in these lectures. 

With this brief reference to chemistry at 
the college nearly fifty years ago let me 
pass to chemistry as i t  was in the world 
at  large a t  that time. We often hear the 
statement that chemistry has been com-
pletely revolutionized within a compara-
tively brief period. I have been hearing 
that statement ever since I have known 
anything about chemistry. After all, 
progress in chemistry has not been by 
revolution, but by evolution. Probably the 
nearest to a revolution was that which hap- 
pened during the last quarter of the eight- 
eenth century when Priestley and Scheele 
and Lavoisier explained the nature of com- 
bustion and paved the way to the over-
throw of the theory of phlogiston which 
had so long controlled the views of chem- 
ists. But that theory was not overthrown 
in a day or in a year. Priestley and 
Scheele, whose discovery of oxygen led to 
Lavoisier's work on combustion, both re-

mained phlogisticians to the end of their 
days, as did most of their contemporaries. 

Within the last half century the change 
that has made the most impression on the 
outside world and has led to the common 
belief that the older views have been com- 
pletely given up and that radically new 
ones have taken their place, is that which 
is due to the gradual acceptance of what 
is generally known as the law of Avogadro. 
The conception embodied in this law is very 
simple. I t  is that the number of molecules 
contained in a given volume of a gas or 
vapor is the same, no matter what the gas 
or vapor may be, provided only that the 
temperature and pressure are the same. 
That i t  is difficult to prove the truth of 
this statement is evident from the fact that 
i t  was nearly a half century after it was 
propounded by Avogadro before i t  came 
to be generally accepted. Few, if any, 
accepted i t  at the time i t  mias first put for- 
ward. The leaders tried to apply i t  to 
well-known facts and gave i t  up. And yet, 
in the light of facts discovered later, it 
came to be 1-ecognized as a fundamental 
truth of great value. 

When Gibbs was teaching chemistry in 
the old Free Academy, Avogadro's law was 
not taught in this country and only a few 
of the younger teachers were beginning 
to teach i t  and to use i t  in Italy and 
Germany. I t  was a most confusing time 
for the student. According to the pre- 
vailing system, to take an example, the 
atomic weight or the combining weight or 
the equivalent of oxygen was 8, whereas, 
according to Avogadro, it was 16. And 
yet i t  was the same old oxygen that had 
been discovered by Priestley and Scheele, 
and it supported combustion in exactly the 
same way whether we assigned to i t  the 
atomic weight 8 or 16. How could both 
be true? I remember in 1867, when I 
finally decided to give up medicine and 
study chemistry, meeting a man who knew 
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a very little more chemistry than I did, 
who asked me what I thought of "the new 
chemistry." Not being willing at that 
time to confess my ignorance, I believe I 
said I thought very well of it, and in the 
silent watches of the night I often found 
myself wondering what was meant by "the 
new chemistry. " Arriving in Germany, I 
found that the old masters like Liebig and 
Wohler would have nothing to do with the 
new chemistry, while the younger teachers 
in the same universities used the new sys- 
tem. In  the end the law of Avogadro pre- 
vailed, and now it is generally, I fear, 
taught dogmatically, and the evidence upon 
which i t  rests is lost sight of. 

The conception that proved to be most 
fruitful during the period immediately fol- 
lowing the acceptance of the law of Avo- 
gadro was that of the constitution of com-
pounds as first clearly set forth by Kekuli5 
in his great "Handbook of Organic Chem- 
istry." Soon after the appearance of this 
book the majority of the younger chemists 
were ardently engaged in trying to deter- 
mine the constitution of chemical com-
pounds. Results came rapidly. The de- 
termination of constitution led, further, to 
efforts to build up natural substances arti- 
ficially in the laboratory and factory. One 
of the first great successes in this line was 
the artificial preparation of the coloring 
matter of madder, known as turkey red, 
or alizarin. Since then achievements in 
synthetical chemistry have been innumer- 
able. Great industries have been devel-
oped in the wale of these efforts and there 
seems to be no end to the possibilities. Per-
haps the most sensational of the successes 
in synthetical chemistry is that which has 
calminated in the artificial preparation of 
indigo. It took about a quarter of a cen- 
tury to work out that problem-a problem 
that is of great interest not only to the 
chemist, but to the agriculturist, the polit- 
ical economist and the anthropologist. 

Let us not forget that, while Kekuli5's 
clearly expressed views gave the principal 
impetus to the work on constitution that 
led in turn to the work in synthetical chem- 
istry, the way had been prepared by a long 
line of predecessors, among whom should be 
especially remembered Berzelius, Gay-Lus- 
sac, Laurent, Liebig, Wohler, Dumas, \Trill- 
iamson and Frankland. Kekuli5 did not 
lead a revolution, he helped an evolution. 
The work in the field of synthetical chem- 
istry is still progressing, and results as 
valuable as ever are being obtained. The 
problems under investigation are in general 
more difficult of solution than those that 
have already been solved. I need only 
mention in this connection the magnificent 
researches of Emil Fischer, of Berlin, on 
the synthesis of proteins, the complex sub- 
stances that enter so largely into the com- 
position of living things. It is of the 
highest importance that the chemistry of 
these substances should be worked out. 
The more we know about them, the better 
shall we be able to understand the mechan- 
ism of the living organism. 

Within the last twenty-five or thirty 
years that branch of science which is called 
physical chemistry, and sometimes chemical 
physics, has been largely developed, and 
this has contributed to the advance of 
chemistry in many ways. The beginnings 
of physical chemistry are to be found, how- 
ever, in the very beginning of the last cen- 
tury. Bertholet's work on "Chemical 
Statics," which appeared in 1801, may 
fairly be regarded as an important con-
tribution to the subject, but more impor- 
tant, because more fruitful, was the work 
of Guldberg and Waage on the law of 
mass action which appeared in 1867. Since 
then, through the labors of Ostwald, Van't 
I-Ioff, Arrhenius and a host of others, phys- 
ical chemistry has taken an independent 
position, and it may now be regarded as a 
new branch of science, occupying a field 
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midway between chemistry and physics, 
and helpful to both. We are in the era of 
ions. It took chemists many years to learn 
to use the words atom and molecule in a 
rational way. Now that they have learned 
this lesson fairly well, the ion has come in 
to plague them and-to help them. Here 
again i t  must be remembered that the ion 
is no new thing. Indeed we owe the word 
and the first conception to Faraday. But  
Arrhenius has emphasized its importance 
in connection with reactions that take place 
in solution and we have fallen captive. 
So thoroughly have we yielded to its influ- 
ence that we are now using the ion as food 
for babes. It is an exception now-a-days 
to find one who has studied chemistry a 
few weeks who will not discourse at  length 
on ions. Do not misunderstand me. I 
acknowledge gladly the great impetus that 
has come to chemistry through the concep- 
tions of dissociation and ions, but I do 
question the desirability of attempting to 
introduce these conceptions at  too early a 
period in the teaching of chemistry. The 
result must inevitably be dogmatic teach- 
ing and dogmatic teaching is not scientific 
teaching. 

The development of physical chemistry 
has not interfered with the study of con-
stitutional chemistry or of any other 
branch of chemistry, but has made i t  pos- 
sible to interpret many phenomena more 
satisfactorily than formerly. The result 
of the application of physical methods to 
the study of chemical phenomena has been 
to give us more refined views and deeper 
insight. I t  is idle to claim that one method 
of investigation is higher than another. 
As Professor Nernst has recently said: 
"The question whether chemistry has prof- 
ited most by the atomic theory or by ther- 
modynamics is a foolish one. It is like the 
question whether Goethe or Schiller is the 
greater poet. Let us rejoice that we have 
two sucll poets. Let us rejoice that we 

have two such valuable methods of chem- 
ical research. We need all the aid we can 
possibly get and even with this aid prog- 
ress will be relatively slow." 

The latest developments in chemistry are 
in some respects the most remarkable of all. 
A recent writer has said : "The ideas which 
guide chemists when they use the molecular 
and atomic theory, when they apply the 
periodic law, when they deduce composi- 
tion from crystalline form, when they use 
the hypothesis of ionization, when they dis- 
cuss certain aspects of chemical affinity, 
when they connect changes of composition 
with changes of energy; these and many 
other guiding ideas are the gifts of the 
physicist to the chemish The measure has 
been returned by the chemist 'pressed 
down and running over.' By the discov- 
ery of radium the chemist has called a new 
world into being; and, with a fine gener- 
osity, he has given i t  to the physicist to  
investigate." The study of radium and 
similar elements has led to most unexpected 
results of fundamental importance which 
have already thrown much needed light on 
the constitution of matter and have made 
i t  appear probable that electric charges, 
whatever they may be, are responsible for 
all forms of matter as well as for some 
forms of energy. But the statement that 
matter is made up of electric charges, how- 
ever soothing i t  may be, raises the question 
what is an electric charge?-a question as 
difficult to answer as the older one, what is 
matter ? Everything then resolves itself 
into electricity. Truly, "The old order 
changeth, yielding place to new. " But not 
so fast. What we call matter still exists 
and the old phenomena presented by i t  still 
call for study, and will through eternity. 

Let us finally return to the earth for a 
moment. Leaving out of consideration the 
theories that have grown out of the study 
of radioactivity, let us note the conclusion 
that has been forced upon us that the atom 
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is a changing system, that i t  is an aggre- 
gate of much smaller particles called cor- 
puscles or electrons. This carries with it 
the thought that it may be possible to 
change one of the so-called elementary 
forms of matter into another, and some 
observations have already been recorded 
that seem to show that this possibility can 
in fact be realized. Sir William Ramsay 
has shown that, in the course of the de- 
composition which radium naturally under- 
goes, one of the products is another ele- 
ment, helium, and, further, i t  appears that, 
by allowing the emanation from radium to 
act upon copper, he has obtained a minute 
quantity of the element lithium. These 
observations have interested 'the chemical 
world profoundly. We are anxiously 
awaiting confirmation and further devel- 
opments. 

It has been suggested that, because some, 
and perhaps all, atoms are changing, the 
atomic theory, which for a century has 
been the principal theory of chemistry, is 
no longer tenable, that we must revise our 
entire terminology. It is hardly necessary 
to say to this audience that this is an 
extreme view. The atomic theory is as use-
ful as i t  ever was. Under the conditions 
which surround us on the earth most atoms 
do not undergo change that can be discov- 
ered in any ordinary way. The atomic the- 
ory is based upon innumerable weighings. 
Now, the changes in weight which atoms 
undergo are not such as can be detected, 
so that we have as much evidence in favor 
of the atomic theory as we ever had, though 
we must supplement it by the conception 
of corpuscles or particles much smaller 
than atoms which can be given off from 
the atoms. 

While chemistry is making rapid ad-
vances the great mass of knowledge of 
chemical phenomena that has been collected 
needs study now as in the past. No dis- 
coveries will ever make i t  possible to ignore 

oxygen and hydrogen and the other chem- 
ical elements and the compounds which 
they form with one another. I fear, how- 
ever, that in our zeal for the new, we do 
not always give as much attention to the 
old as it deserves. I know that to talk in 
this way is furnishing evidence of my ad- 
vancing years, yet, even at  the risk of this, 
I wish to leave with you the thought that 
the new is built upon the old and includes 
the old. Chemistry was a great science 
fifty years ago. I t  is a greater science in 
the year 1908. 

The presiding officer then said: 
Fifty years is a long time. President 

Remsen has depicted the many and rapid 
changes that have come about in our sci- 
ence during that period. I n  1852 Robert 
Ogden Doremus assumed the professorship 
of natural history in this college. Two 
years previous to this, while connected 
with the New Pork Medical School, he 
opened the first chemical laboratory for 
medical students in this country. The 
students of the College d Pharmacy, then 
without a home of its own, were allowed 
similar advantages in that laboratory. He 
soon extended this method of instruction 
to the Bellevue and Long Island Hwpital 
Medical Colleges. 

With a member of the faculty, who had 
already demonstrated unique activity in 
teaching chemistry, it was the natural and 
only thing to do, when Gibbs was called to 
the Rumford Professorship at Harvard in 
1863, to ask Professor Doremus to transfer 
his activity to the chair of chemistry. 

Then in unveiling the ,portrait of the 
late Professor R. Ogden Doremus, Pro-
fessor Baskerville said : 

This ardent devotee of science, this im- 
pressive teacher, this lover of art, poetry 
and all learning, occupied the chair for 
forty years, retiring in 1903. 
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I n  that time he was unremitting in his 
efforts to secure laboratory facilities for 
the stuclents. The crowning of his labors 
in that direction came when the honorable 
board of trustees, as the result of his insist- 
ence, decided upon making one of this 
magnificent group of buildings a labora-
tory for the teaching of chemistry. 

Professor Doremus, who never did any- 
thing on a small scale, was an eloquent and 
brilliant experimental lecturer. \Then I 
recall his charm of manner and courteous 
hospitality, his tremendous influence over 
the students of the college is easily under- 
stood, and i t  has been attested by Pro- 
fessor Remsen to-day. 

It is fitting that his portrait be in this 
room, but for reasons familiar to chemists 
only a reproduction will remain here, but 
the name on the doors will serve ever to 
remind those who come of this successful 
expounder of the principles of our science 
through two generations. 

Professor Baskerville then addressed the 
audience : 

If,  when Wolcott Gibbs was first pro- 
fessor in this college, he had totd his 
students that we sllould soon read the his- 
tory of the stars, he would have been said 
to be very erratic. Yet while he was still 
here, Bunsen and Kirchoff invented the 
spectroscope. While he was here mauve 
was discovered by Perkin and the coal-tar 
color industry started. While here oiI 
was found in Pennsylvania and the great 
petroleum industry begun. Jf Gibbs, who 
was professor of physics and chemistry, 
had early said that nations would soon 
communicate across the depths of the 
ocean by cables, he would have spoken to 
incredulous listeners. Yet, as he left this 
institution, Cyrus Field laid the cable and 
William Thomson made its operation prac- 
ticable. 

If Doremus in the sixties had said that 
within a score of years the human voice 

xvould be recognized after transmission by 
wire for huriclreds of miles, he would have 
been laughed at. Yet Graham Bell con-
vinced the Emperor of Brazil and a dis-
tinguished group of interested scientific 
people in Philadelphia that i t  was an 
actuality. 

If in the eighties Doremus, for he also 
was professor of physics and chemistry, 
had said in those remarkable and instruct- 
ive lectures of his, that we should soon 
see through the human body, that nations 
would communicate across land and sea 
without connecting wires; if he had said 
that cheinical elements would be found de- 
void of their characteristic property of 
chemical affinity; if he had said that 
chemical elements would be discovered 
which spontaneously and without chemical 
change produce vastly more energy than 
that evidenced in the most violent chemical 
reactions known-he would have been 
thought of as a man of delusions. Yet 
knowledge of all these things is common 
property at  present. 

I n  this day when a professor of chem- 
istry publicly states that light and elec- 
tricity are the same and that it is nearly 
proved (one of our distinguished speakers 
has done this and I believe he is right) 
he is greeted with a tolerant smile. So 
what of the "future in chemistry" in our 
day and generation? No one is better 
qualified to speak upon that subject than 
Professor Wilder D. Bancroft, whose 
esteemed and diplomatic grandfather 
epitomized the past. Dr. Bancroft, having 
drawn inspiration from the spirit of Gibbs 
at  IIarvard, is a daring and far-seeing in- 
vestigator, whose vivid imagination visual- 
izes the realms of the unknown, ever, how- 
ever, holding i t  within reason. 

Professor Bancroft then spoke upon 
T B E  FUTURE I N  CIIEMISTItY 

The future in chemistry! No two peo- 
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ple agree as to' what the future develop- 
ment of chemistry is to be, and i t  is prob- 
able that any one man would give you a 
different answer if the questioa were put  
to him a t  an interval of five years. De-
pending on whom you ask, you will be 
told that the redly important thing is: 
organic chemistry, inorganic chemistry, 
physical chemistry, electrochemistry, pho- 
tochemistry, physiological chemistry, in-
dustrial chemistry, or what not. I could 
even name one man who has believed all 
these things a t  one time or another. It is 
easy to see that predictions like these 
are the results of opinion that exists. 
The same diversity of opinion as to what 
is fundamentally important appears very 
clearly when we remember that the 
Carnegie Institution is not making any 
large grant to chemistry, for the simple 
reason that the chemists of the country 
can not agree as to what problem or group 
of problems should be attacked. My task 
to-day is to point out to you what the 
real future of chemistry will be and to 
make you see that my prophecy is the one 
that will come true. 

We shall reach our goal most quickly 
by what is at  first sight an indirect way. 
A t  the dedication of a chemical, physical, 
engineering, geological, biological or medi- 
cal laboratory, i t  is customary to have ad- 
dresses, even as now; and i t  is the ortho- 
dox thing to say that the most important 
of all the sciences is the science to be 
studied in that laboratory, whether i t  be 
chemistry, physics, engineering, geology, 
biology, medicine or something else. I 
sympathize fully with the practise and I 
intend to do the same thing myself to-day. 
You will admit, however, that the people 
who make addresses of this type a t  the 
dedication of laboratories, can not all be 
right when they talk like that. Some of 
them must be exaggerating just a little, 
and in order to acquit the chemist of any 

such a charge, we must first consider the 
relation of chemistry to the other sciences. 

We will define chemistry as a study of all 
properties and changes of matter depend- 
ing on the nature of the substances con-
cerned. This definition is wider than the 
usual one. It is one that I have used for 
years and i t  is one which Sir William 
Ramsay suggested but did not make in his 
"Introduction to the Study of Physical 
Chemistry." It follows from this defini- 
tion that physics is a subdivision of chem- 
istry; an important and interesting sub- 
division, i t  is true, but only a subdivision. 
Chemistry includes all of what is known 
as physics except the law of gravitation, 
the laws of motion, and a few other ab- 
stract formulations. Everything else that 
gives life and interest to physics is chem- 
istry pure and simple. I admit that this 
point of view is not popular among my 
colleagues, the physicists, but their ob-
jections are natural enough without being 
valid. Physics was a flourishing science a t  
the time when chemistry, in the narrower 
sense of the word, was of very little im- 
portance. I n  the case of anything that is 
expanding and developing, i t  seems to me 
axiomatic that you must have the part 
before we have the whole, and that in the 
first stages the part will seem the whole. 
I n  1600 the men of Great Britain were the 
whole of the Anglo-Saxon race. To-day 
they are only a part of i t ;  an important 
part, it is true, but only a part. Let us 
try another illustration. As children we 
were told that "great oaks from little 
acorns grow." If you only have the 
acorn, of course, i t  is the important thing; 
but later one sees that the acorn is merely 
an interesting subdivision or product of 
the oak and that is all it is. We may, 
therefore, class physics as a subdivision of 
chemistry. 

When we come to engineering, i t  is clear 
that we are dealing with applied chem-
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istry. If i t  were not for the specific prop- 
erties of iron, copper, concrete, brick, etc., 
and of all the other inaterials of engineer- 
ing, there would be no such subject as 
engineering. Speaking in a broad sense 
we may say that engineering is the art of 
making the structural properties of matter 
useful to man. 

Geology is the study of the chemistry 
of the earth. This has been recognized for 
a long time, and though we speak of the 
Geophysical Laboratory a t  Washington, 
its work is geochemical in fact though not 
in name. 

I n  biology of the present and future we 
are interested in the chemical changes in 
the living organisms due to heredity and 
environment. Growth is a chemical 
change. The internal and external struc- 
tures of plants and animals are the result 
of a series of chemical changes. After 
the first stage of identification, enumera-
tion and classification has been passed, the 
interests of the biologist are essentially 
chemical and the quality of his work is 
likely to increase as his methods become 
chemical. The work of Loeb in California 
is a striking instance of what may happen 
when a biolog*ist realizes that his subject 
is a subdivision of chemistry. 

In  curative medicine we are dealing 
largely with the action of drugs. I n  pre- 
ventive medicine wc are dealing with 
inoculations, diet, exercise and fresh air. 
I n  the first case we are checking and 
eliminating an abnormal process, sickness, 
by the action of one set of chemicals on 
the system. I n  the second case we are 
preventing the occurrence of a disturbing 
chemical process, sickness, by the action 
of another set of chemicals on the system. 
Owing to the difficulties involved and to 
the number of variables concerned, our 
knowledge of the chemistry of mcdicine is 
not yet what i t  should be; but it is clear 
that real progress will be made just in 

so far  as we study physiology and medi- 
cine as subdivisions of chemistry. I cite 
as an instance the brilliant work of 
Arrhenius in the field of immuno-chem-
istry. 

I have tried to show you that physics, 
engineering, geology, biology and medi-
cine are all subdivisions of chemistry. 
My task is over. The future in chem-
istry will consist in the change from 
chemistry as a coordinate science to chem- 
istry as the dominant science. With this 
in mind can you wonder at  the fascinatio% 
which chemistry has for the chemist? 
Now you will see why I rejoice that to-day 
the world is to be the better for a well-
equipped laboratory in the hands of a 
well-equipped staff. 

I n  introducing the next speaker, Pro- 
f assor Baskerville said : 

Dean Swift said a certain university 
was a learned place; most persons took 
some learning there, few brought any 
away, hence there was accumulation. 
This caustic arraignment is probably true 
of some institutions. Yet in my humble 
opinion, a college should not be regarded 
merely as a place of learning. I like to 
fancy it as a machine which grasps the 
refined, but still raw, metal of mentality 
and turns i t  out a tool fit for efficient 
citizenship. 

M. Leroy-Beaulieu, who has shown a 
robust faith in the United States, has said 
that we are fast approaching undisputed 
leadership in practical things. According 
to Professor Munroe, and he is qualified 
to speak, in 1840 the coal production and 
consumption was one quarter ton per 
person in the United States; in 1860 it 
was one half;  in 1880 one ton, and 1890 
five tons. These figures show the increas- 
ing energy demands of a growing manu- 
facturing country. The colleges must pro- 



981 JUNE26, 19081 SCIENCE 

duce the men who utilize and direct these 
great forces. 

We are peculiarly fortunate to-day in 
having as one of our speakers a man, a 
college man, the man whose successful con- 
structive ability is seen in several power- 
ful, but legitimate, morally legitimate, 
corporations, one bearing his name. EIis 
gratitude to the college course, his appre- 
ciation of its relation to the manufactur- 
ing world, have been evidenced in large 
generosity and his willingness to serve as 
chairman of the board of trustees of a 
great Polytechnic School in Brooklyn. I 
refer to Dr. W. H. Nichols, who will 
address us upon 

THE COLLEGE COURSE AND PRACTICAL 

. AFFAIRS 

The dedication to the cause of higher 
education of this magnificient group of 
buildings on this superb site, marks an 
epoch in the history of our city. It is one 
of the glories of this country that the 
schoolhouse has always followed closely 
after the axe of the pioneer. Government 
by the people is not practicable where 
ignorance is the rule, or even the state of 
a considerable minority, and this Pact was 
recognized by the fathers. A good com-
mon-school education has always been ob- 
tainable by a large majority of white chil- 
dren, outside of that neglected and almost 
unknown region in the Appalachian moun- 
tain belt. This city justly prides itself on 
its public school system, in spite of the 
criticism of those who do not make suffi- 
cient allowance for the difficulty of keep- 
ing pace with the tremendous growth in 
population; especially of that class in 
which a tendency towards "race suicide" 
is not noticeable, and whose children must 
be educated at  the public expense, if at all. 
No one would venture to raise the question 
of the value as an investment of that por- 
tion of our taxes which goes into our com- 

mon-school fund. All realize that we have 
here a plain instance of duty ant1 self in- 
terest running concurrently. 

A step upward in the development of 
our educational system brings us to the 
high school. Many scholars are so fortu- 
nately situated that they are not obliged 
to earn their own living on leaving the 
grammar school, and the city has provided 
for them a system of high schools which is 
exceedingly creditable. These turn out a 
goodly number of boys and girls who have 
much more than the rudiments of educa- 
tion, ahd are qualified to fill positions of 
considerable importance. It was found, 
however, that many of these were worth 
the cost of still higher education, and 
hancially able to undertake the work. 
Hence the College of the City of New 
York, which to-day, after many years of 
experience in unsatisfactory quarters, 
dedicates this great plant to this purpose. 
I s;spect that our city fathers in making 
the investment were not actuated soldy by 
motives of altruism, but were looking for 
returns in better citizenship. The stu-
dents and graduates of this imtitution 
must realize that their education has cost 
the city a large sum, which they should 
repay with usury in one or more of the 
many ways of usefulness open to cultured 
men. 

It is a truism which few will question, 
that life, from conscious infancy to old 
age, is a school in which all who will take 
advantage of experience and mistakes as 
they occur will receive an education of a 
certain sort. Only the very stupid fail to 
profit in this way. It is astonishing to 
note how much. may be daily added to 
one's store of knowledge by observation, 
if only we mean business, and "Knowledge 
is power." After all, is not one of the 
principal objects of the college course the 
training of the mind so that i t  may more 
surely and logically appropriate knowl- 
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edge thus offered? The great rank and 
file of our fellow citizens possess a large 
share of the total stock of that rare gift- 
common sense-and i t  is a fortunate thing 
for the country that it is not confined to 
what is sometimes called the "ruling 
class." It seems to be more inborn than 
acquired and I have never heard of a chair 
having been founded in any of our in-
stitutions of learning for instruction in 
this subject. I t  is one of the elements of 
wisdom, and wisdom is not necessarily 
learning. Knowledge is a fine foundation 
for wisdom, but i t  is not the only one. It 
is indeed power, but it may be a power for 
harm, which is not true of wisdom. Solo-
mon said: '"Wisdom is the principal thing. 
Therefore get wisdom." How to get i t  
and how to keep it are very different ques- 
tions, and are questions which every one 
must settle for himself. If Solomon be 
right, time can not be better spent than in 
seeking it, even if the quest occupy a life- 
time. I n  all practical affairs, i t  is a most 
valuable asset. 

I am asked to discuss briefly "The Col-
lege Course and Practical Affairs." Now 
what are practical affairs? I suppose the 
comprehensive answer to this is that nearly 
all affairs are or should be practical. The 
mechanic, the farmer, the teacher, the mer- 
chant, the chemist, the engineer, in fact 
nearly everybody excepting possibly the 
pure theorist, and the impure loafer of both 
the corner and the society sort, is engaged 
in some kind of practical occupation. We 
even hear of practical politics. The meas- 
ure of success or reward depends on fitness 
and application, not often on luck, umuc- 
cessful ones to the contrary notwithstmd- 
ing. Of course, allowance must be made 
for ill health or accident; but all other 
things beiqg equal, the man who is best 
qualified by training, and does not neglect 
his opportunities, will come out ahead. 
The best training to make a good brick- 

layer is, of course, different from that 
needed to produce a good merchant, and 
both are totally unlike the preparation for 
a good chemist or a good lawyer. But the 
principle is the same. No one should 
neglect or omit a single step necessary to 
perfect himself in the trade, occupation or 
profession he seeks. And just here is 
where the rub comes in so many instances. 
The boy may not be qualified, or his par- 
ents may not help him intelligently to de- 
cide on the career for which he is best 
suited, and hence so many sad misfits and 
failures. One of the most important deci- 
sions a young man has to make is fre- 
quently postponed over and over again, or 
left altogether to chance, so that when the 
necessity for action arrives he is quite 
unprepared and hopelessly confused. 
Some may find themselves even at that late 
stage, and struggle out and up, but the 
majority will follow the line of least resist- 
ance, and drift  down with the current, to 
an aimless and more or less useless exist- 
ence. 

It is then immensely important that as 
early as possible every boy should decide 
on the calling he feels best qualified to fol- 
low, and do all in his power to fit himself 
to make good in it. I t  must not be as-
sumed that his success in life will be meas- 
ured by the money he accumulates. We 
are all glad to acknowledge that the con- 
trary view is becoming more and more 
generally accepted, and we are really be- 
ginning to feel a healthy contempt for the 
man who has nothing but money or other 
tangible property to recommend him. I n  
fact even great learning will be found not 
to be sufficient. The man to receive uni- 
versal respect and approval to-day must 
have character; and if he have this, and 
yet is without wealth or learning, even, he 
has the essential element of true manhood. 

While I believe all this to be true, there 
is, of course, no doubt that the better edu- 
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cation a man has, the better he is qualified 
to enjoy his own life, and be of use to his 
fellow men. As the beauties of nature, of 
art and of literature, are better compre- 
hended by him, his nature broadens, and 
his life grows fuller and richer. Whatever 
may be the ordinary grind of his daily ex- 
istence, he moves on higher and ascending 
planes, and has for his more or less inti- 
mate companions the great of all ages. 
He has at  his disposal fountains of pleas- 
ure and profit which the uneducated man 
knows not of. 

As I said a while ago, life is a school in 
which all may be educated by hard knocks 
and experience. It is, however, not the 
only school, and the man who boasts that 
he is self-educated does not often have to 
prove the assertion. It is generally self- 
evident. I am aware that there are and 
have been many men who without the ad- 
vantages of college training have become 
eminent in the fields of science and art and 
even literature. But they never boast of 
what they have accomplished under adverse 
conditions, but rather repine because they 
have been prevented from reaching far 
higher levels which would have been at-
tainable if only they had been able to com- 
mand a college education. The college, the 
university, the engineering school need no 
apologist. Their output of educated men 
and women is their sufficient answer to any 
heterodox critic who questions whether 
they are worth what they have cost in lives 
and means. 

I n  order, however, that the college edu- 
cation may contribute all i t  should to the 
formation of the wisdom which we all seek, 
and which has so much to do with the sat- 
isfactory working out of practical affairs. 
care must be taken that i t  shall not turn 
out deformed men; that is men who are 
over-developed on some sides, and under- 
developed on others. We frequently hear 
that this is an age of specialists, and suc- 

cess in any field depends largely on spe-
cializing in that field. There is a good 
deal of truth in this, and yet i t  is not the 
whole truth. Specialization should not be 
carried to the point of deformity, if we 
want to qualify a man to be a practical 
success. I have known excellent engineers 
who could not write an intelligible report 
in good English, not because they did not 
understand the subject, but because they 
had not been taught to express themselves 
properly. No scientific student should be 
denied a thorough education in culture 
studies. Neither should an arts course man 
neglect chemistry, mathematics or the sci- 
ences in general. The course should be 
designed and arranged to turn out, good all- 
round scholars, while at the same time pay- 
ing due attention to specialization. 

But however the course may be arranged, 
or whatever may be its shortcomings, no 
young man who has the chance should fail 
to take it, whatever kind of practical af- 
fairs he expects to engage in, unless, per- 
haps, he intends to learn a trade. But  
even in this case, a college course would be 
a luxury if not a necessity, and make him 
all the better artisan and citizen. We have 
only got one life to live, and one brain and 
body to carry us through it. Let us, there- 
fore, do what in us lies-fit both brain and 
body for their tasks. This is indeed the 
beginning of wisdom. 

Professor Baskerville then :introduced 
the Ronorable Ilerman A. Metz as follows: 

When the trustees of our educational 
institutions tired of the theological fad, 
they looked to the departments of chem-
istry for managers of the corporations for 
which they were held responsible. I n  see- 
ing some of the most distinguished of these 
gentlemen before me, I hesitate to call the 
roll, but realize how unfortunate i t  has 
been for our science, but how fortunate for 
those institutions that professors of chem- 
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ical economics have become their presi-
dents. A more recent movement in the 
selection of college and university presi- 
dents has shown a favoritism to political 
economists. Perhaps a combination may 
prove the best solution. A live wire car- 
ries energy; if insulated i t  is safe. Pro-
fessional modesty forbids me from men-
tioning which is the wire. 

A physical chemist sits as a member of 
the privy council of Great Britain and is 
helping in  the readjustment of its politico- 
economic policy. A plain, but distin-
guished, chemist was for years a senator 
and member of the cabinet of France dur- 
ing its trying period of recovery from dis- 
astrous conflicts without and within. Our 
nation has been so blessed in natural re- 
sources that i t  has achieved a reputation 
for extravagance, national, communal and 
personal. "In times of affluence prepare 
for depression," is a trite rendering of an 
expression usually enunciated in simpler 
words. I n  recent times no chemist has had 
a voting voice in affairs at  Washington. 
It was fortunate for our city that in a time 
of the fullest prosperity i t  should place in 
charge of its finances a chemist who had 
known the needs of laboratory economy and 
the benefits of earned prosperity. For he 
successfully applied those principles to the 
municipality in times of stress, and per- 
haps will yet apply them for the welfare 
of the nation. I have the honor of pre- 
senting the Comptroller of the City of New 
York. 

Mr. Metz spoke of the important part 
the chemist plays in the control of struc- 
tural work, the purchase of supplies, health 
and happiness of the community, and em- 
phasized the reliance a large municipality 
should place in the chemical profession. 
H e  called attention to the immense saving 
to the City of New York which had come 
about through his establishing a chemical 
laboratory in co~junction with the depart- 

ment of finance. He expressed his obliga- 
tion to his course in chemistry in the 
Cooper Union, and the gratification of the 
city officials at  present in power in having 
had a part in completing the handsome 
buildings of the college of the city where 
the high and low alike might secure ade- 
quate preparation for their life work. 

In  presenting the Honorable James W. 
Hyde, the secretary of the board of trus- 
tees, Professor Baskerville referred to Mr. 
Hyde's reluctance to appearing too prom- 
inently a t  public functions where such 
striking evidence of his remarkable execu- 
tive capacity was to be seen on every hand. 
After thanking those who had come for 
their presence, Dr. Baskerville said : 
"Come again. This college and its every 
department is yours. It belongs to you, to 
me, to every man, woman or child of our 
great city, who pays taxes or rent, and you 
have a right to know whether we keep the 
faith." 

Mr. Hyde then formally opened the 
building and declared it fit for the use for 
which i t  was devised. 

At the conclusion of the exercises, an 
informal reception was held by the speakers 
and the laboratory was inspected by parties 
under the direction of the various members 
of the staff. 
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