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flection of 1".9. Of course the detection of 
such a minute deflection was an extraord' mar-
ily difficult matrter, so many correction^ had to 
be applied to the original observartions; but 
the names of the men who record the conolu- 
sions are such as to inspire confidmce. Cer-
tainly any effect of resraction seems to be ex-
cluded. 

I t  is thus seen that the fo rmu l~  deduced by 
Einstein have been ~ o ~ r m e d  in a variety of 
ways and in a most britliant manner. I n  con- 
nection witih these formuila one quwtion mmt 
arise in the minds of everyone: by what proc- 
ess, where in the course of the makhema[tical 
dwelopment, does the idea of mass reveal it- 
eelf? It was not in the equartions at the be- 
ginning and yet here i t  is a t  the end. How 
does i t  appear? As a mdttar of fact it is first 
seen as a constank of integration in the dis- 
cussion of the problem of tihe gravitational 
field due to a single particle; and the idenkity 
of this constan6 wid1 mass is proved when on,e 
compares Einlsrtein's formula with Newton's 
law which is simply its degenerated form. 
This mass, though, is the mass of which we 
become aware through our experiences with 
weight; a d  Einstein proceeded to prove that 
this quanttity w'hich entered sus! a constant of 
integration i n  his idally simple problem also 
obeyed the laws of conservation of mass and 
comervatim~ of momentum when he investi- 
gated the problem~s of two and more particles. 
Therefore Einstein deduced fliom his study of 
graviitational fields the well-known properties 
of matter whioh form the basis of theoretical 
mechanics. A further logical consequence of 
Xinsteids development i s  to show that energy 
has mags, a oonoept with which every one now- 
adays its familiar. 

The description of Einstein's method which 
I have gi-ven so far is simply the story of one 
success after another; and it, is certainly fair 
to ask if we have at last reached finality in our 
investigation of nlature, if we have attained to 
truth. Are [&ere no outsbanding difficulties? 
I s  there no possibility of error? Certainly, not 
until all the predictions made from Einstein's 
formuke have been investigated can much be 
said; and fur~her, i t  mu& $be wen whetiher any 
other lines of argument will lead tut the same 

~ l u d i o n s .But without waiting for all this 
there is at  least one difficulty which is ap- 
parent at lthis time. We have dilscuased the 
lams of naiture as independent in their form of 
referedce axas) a concept which appeals 
,str'ongly to our philoslopliy; yet i t  is not at all 
plear, at  first. sigh$ that we a m be justified in 
our belief. We can not imagine any way by 
;which we oan become conscious of the trarusla- 
tio~n of th,e earth in ,space; ;but by means of 
p g r ~ ~ ~ p e swe can learn a great deal a b u t  its 
sotation on l&ts axis. We could locate the posi-
tion's oh its two poles, and by watching s Fou-
,caulit pendulum or a gyrosimpe we can obtain a 
number which we interpret as the angular ve- 
locity of mtation of axes &ed in the earth; 
angular velolcity with reference to what? 
Where is the fundmental iset of axes? This 
i~sa real difficulity. It can be surmounted in 
several ways. Einstein himself has outlined a 
methold which in the end amounts to aslsuming 
the exi&lxce on the confines of space of vast 
quamtibim of matter, a proposition wlhich is 
pot aaractive. daSitter has suggested a pe-
pulfiar quality of the space to which we refer 
our space-time coordinates. The conlsequences 
pf thi's are most intere8ting, but no decision 
,can as yet ibe macle as to the justification of the 
bypothais. I n  any case we can ,say that the 
,difficulty railsed ,is not one that destroys the 
real value of Einstein's work. 
, I n  conclus~i~on I wi,sh to mph,asize the fact, 
which should be obvious, that E,inetein has not 
attempted any expianation of gravitation; he 
has been occupied with the deduction of its 
lawe. These laws, together dth those of elec- 
tromagnetic phenomena, cmplrise our store of 
knbwledge. There its nort the sIightest indica- 
$ion of a m,echanism, meaning by that a pic-
ture in terns of our senses. I n  fact what we 
have learned has been to realize that our desire 
to use such mechsnisinvs is futile. 

I J. S. AYES 
TEE JOHNS UNIVERSITYHOPEINS 

LEARNED SOCIETIES, OLD AND NEW1 

ITwould tax the younger men of science 
beyond the compass of their imagination, if 

1 President's address at the fourth meeting of 
the Annual Conference of Biological Chemists, held 
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for a moment they should stop other activities 
in order that they might weigh the magnitude 
of their indebtedness to the scientific societies 
of the past. It would reduce them below any 
level of humility if they compared the service 
of the contemporary societies with those of 
their ancestors, from whom they are separated 
by many centuries. 

What a glorious record of devotion, sacri- 
fice, and heroism is the history of the early 
days of the Accademie del Cimento of Italy, 
of the Royal Society of England, of the 
Acadbmie des Sciences of France, of the 
Scientific Societies of Germany. 

Somewhere remote in your memory, vaguely 
and hazily, perhaps, there still lingers a 
recollection that the bearers of the illustrious 
names of Copernicus, Gallileo, Toricelli, nay 
even of Newton, were viewed by their con-
temporaries with profound suspicion, as dan-
gerous troublemakers; and if the vocabulary 
of the sixteenth and seventeenth centuries had 
been as la~ur ian t  as is ours today, those 
illustrious men might have been disposed of 
as Bolshovil~i. 

I n  the days when those societies came to 
life, experimentation was a dangerous busi- 
ness. Scholasticism, philosophy, and all classes 
of organized society, nobility, gentry, clergy 
were hostile to experimental science. And 
in spite of these obstacles the result of the 
efforts of t.he great pioneers of the seven-
teenth and of the early eighteenth centuries 
were preserved and further developed, and 
made the foundation of our present civiliza- 
tion. I n  a great measure the success was 
attained through the activities of the. learned 
societies of those days. 

One is filled with astonishment and admira- 
tion reading about the great vision of the 
founders of those academies. They saw 
clearly all the needs of the new science and 
of the new times and they grouped together 
by joint effort to accomplish what they could 
not do individually. Indeed, so much were 

in affiliation with the American Biochemica~ do- 
ciety, in the lecture room of Oe department of 
biochemistry in hhe medical school of %be Univer- 
sity ,of Cincinnati, December 30, 1919, 

they permeated by their desire to serve sci- 
ence, rather than the individual scientist, 
that often the personalities of the investiga- 
tors were oompletely submerged in that of the 
institution as a whole. I n  the Accademia del 
Cimento, as an instance, all the work was 
published anonymously in the name of the 
academy. This is perhaps the most sublime 
example of self-obliteration in the service of 
an ideal ever known in the history of science. 

This oldest of all European societies more 
than any other emphasized the preeminence 
of experiment, of creation of instruments, 
establishment of standards of measurements, 
over theory and hypotheses. "Probando et 
Reprobando" was their motto. And indeed 
the academicians have discharged their task 
admirably. The number of instruments they 
constr~xcted is endless, the scientific facts 
they discovered still stand among the founda- 
tions of our present, sciences. And Poggen- 
dorf, reforring to the Accademia dcl Cimento, 
says: " Few bodies have so well fulfilled their 
aims . . . ," and further, "we stand to-day on 
their shoulders." 

The aims of the Accademia del Cimento 
were adopted by the youriger European Society 
which later received its charter from Charles 
11. as the Royal Society of England. 

This society furthered a11 the ambitions of 
its Italian forerunner and amplified on it by 
its program of social activities. As the 
Cimento, the members of this society were 
encouraged through cooperation to improve 
the tools of the scientists. Thus their mem-
bers perfected the telescope, devised a spring 
for watches, improved the microscope. They 
were constructing laboratories, organizing col- 
lections, and by every means were improving 
the equipment and facilitating the task of the 
investigator. In  a letter to Boyle, Hooke 
writes : 

We are now undertaking several good things, 
such as the collection of a repository, the setting 
up of a chemical laboratory, a mechanical opera- 
tory, an astronomical observatory, and an optic 
chamber. 

The great effort made by the society to 
furnish the English workers with the in-
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formation acquired outside of England is 
demonstrated by the creating of the office of 
a special secretary whose aim i t  was to main-
tain correspondence with the scientific men 
of other lands, to collect foreign publications, 
to translate them, etc. 

In  those days when bringing out a book 
was quite an enterprise the society often 
undertook the publication of the important 
works of its members and of other scientists. 
Indeed through the activity of the Royal 
Society the world became acquainted with the 
work of Newton. Writas Newton to Olden-
burg, one of the secretaries of the society: 

At reading your letter I was surprised to see so 
much care taken about securing an invention to 
me of which I have hitherto had so little value. 
And itherefare, since the Royal Society is pleased 
to think it worth patronizing, I musb acknowledge 
it deserves much more of them for that than of me, 
who, had not the communication of it been de-
sired, might have let it still remain in private a d  

it hath already some years. 

Indeed to such an extent was the society 
concerned with the interests of investigators 
that Secretary Oldenburg devised a way of 
securing rights of priority even in unfinished 
investigations. 

The emphasis of the Royal Society on social 
and practical service is seen from the follow- 
ing lines taken from the writings of Sprot, 
one of the historians of the Royal Society. 

They have propounded the composing of a cab- 
logue of all trades, works and manufactures, 
taking notice of all physical receipts or secreta, in-
struments, tools and engines. . . . They have rec- 
ommended advancing the manufacture of tapestry, 
silk making. . . . They have campared soils and 
clays for making b&ter bricks and tiles. . . . They 
started the propagation of potatoes and experi- 
ments with tobacco oil. 

Indeed one could continue for hours if he 
made i t  his task to enumerate all the im- 
portant functions undertaken by the Royal 
Society of England. The history of the 
French "Acadkmie des Sciences" is only a 
repetition with variations of the histories of 
the two forerunners, and very much the same 
may be said of the early history of the Ger- 

man learned societies, though they came to 
life many decades later. 

And now let us pass decades and centuries 
and let us make an attempt to write the cur- 
rent history of our own learned societies. 
What is their social function? What is their 
contribution to the end of facilitating the 
task of individual workers? What initiative 
do they take in introducing scientific methods 
in the practical activities of our social life? 

I fail to find the data on which to write 
this current history. True, the high special- 
ization of science of to-day makes modern 
presentations less comprehensive and less 
thrilling than in the times of Newton and 
of Leibnitz. True, all the activities of the 
old scientific societieq have been appropriated 
by special institutions: the university, the 
technical institution, the research institution, 
the government bureaus, by the laboratories 
in the industries, and true it is that present 
societies can not resume the activities of the 
old academies. Should the societies of to-day 
then hibernate 362 or 363 days a year and 
awaken only for the remaining two or three 
days in order that the members may be bored 
by listening to communications which they 
comprehend not, nor are desirous to cow-
prehend? No, hibernate they need not unless 
they choose to do SO by preference. 

The great emergency of the past war has 
demonstrated how capable of initiative, of 
achievement, of inventiveness the modern 
American scientist is, once his interest is 
aroused, when he is called to join hands with 
his fellow workers. 

The old problems are gone, but new ones 
are coming up every day. Ours is a large 
country with great natural resources. It is 
customary to refer to them as endless. The 
word is a misnomer, an invention of those in 
whose interest i t  is to use the resources reck- 
lessly. Human energy is needed to exploit 
these resources; and human energy is not 
boundless. Who shall devise methods to pre-
serve our natural resources from devastation? 
Why not a scientific body, and particularly 
one composed of biochemists? Nearly two 
years ago the American Chemical Society 
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initiated a campaign for the establishment of 
a research institute of chemotherapy. For 
the last year the propaganda has painlessly 
died. Why this lack of perseverance? I can 
see the need of another institute which would 
embrace the study of all the materials em-
ployed in the industries engaged in the manu- 
facture of agricultural and natural products. 
True, the industries have undertaken a con-
siderable share of this worlr, but industries 
work for the profit of to-day and not for the 
preservation of national wealth of the future. 

Referring again to the biological chemist 
who interests us particularly, 7 see his need 
for better laboratories, of better methods, of 
better standards; I see the needs that have 
been pointed out by several members of this 
conference, and which are placed on the pm- 
gram for discussion, and of a great many 
more needs. Surely the biological chemist is 
not the most favored son of society, of the 
university, or of the medical school. 

I am glad that Dr. Gies brought you all 
together2 and gave you the opportunity to 
inaugurate a new type of society, the aim of 
which is to enhance the social usefulness of 
the biological chemist, on the one hand, and, 
on the other, to improve his facilities for 
work, whether his work be teaching or in-
vestigating. Will this new society live to 
record important service, or will i t  vegetate 
a pale, colorless existence? This will depend 
on the spirit in which you join it. The 
prospect for service is before you. Once 
more I wish to compliment Dr. Gies on his 
vision. 

P. A. LEVENE 
THE ROCKEF~LER FORINsTITUTIE 

MEDICALR E S E ~ C H  

A BUST THE LATE'IF 

E. D.COPE 


A BUST in plaster of the late Edward Drinker 
awe,  who, a t  %he time of his death in Phik- 
delphia, on April 12, 189'7, was professor of 
aoo1og-y and mmpa~ativc anatomy in ithe Uni- 
versity of Pennsylvania, has been purchased by 

z AU allusion to the f a d  that the conference was 
organized at  Dr. Gies's suggestion. 

the subscriptions of some twenty-seven of his 
fonmer colleagues, associates and students and 
prese~lifedto the zioological laboratory of the 
univensity. 

This bust is the work of Mr. Eugene Casltelio, 
of Philadelphia, and is the one represented in 
half tone in the number of The American. Nat-  
uralist for May, 1597. Mr. Csstello writes: 

I had been englaged on portrait busts, of Dr. 
Matthew Woods, president of the Browning So-
ciety, and of Dr. William Mountain, author of 
"Saint Owilia." The study of individual char- 
acter in these portraits, followed by the produc- 
tion of a number of heads of racial types: Ameri-
can Indians, Russian moujiks, Arabs and French- 
men, directed my attention to the very unusual fea- 
tures of Professor Cope's head. That he was quite 
aware of the interesting subject he was for a 
sculptor was soon evident, for he humorously de- 
scribed himself as "gimber-jawed," that is, he 
meant that the lower jaw waa elightly undershot, 
having much the form of a skate runner extending 
from ear to chin. 

In  reference to  the circumstances connected with 
the modelling of the bust, now t!he property of the 
university, I consulted a diary that I kept a t  that 
time and find that he gave me six sittings for it, 
beginning October 22, 1896, and the last one on 
January 6, 1897. At the final sitting he expressed 
himaelf as satisfied that I had succeeded in ob-
taining a good likeness. After Professor Cope 
passed away, his friend, Dr. Persifor Frazer, saw 
the bust and invited me to place it  in the hall of 
the American Philosophical Society, May 7, 1897, 
where it  remained for some time. Later it  was 
again exposed there on the occasion of the Cope 
Memorial meeting [November 12, 18971, where i t  
received favorable criticism from Professor Os-
born of the American Museum of Natural His-
tory, Dr. Minis Hays and others. . . . Dr. Nolan, 
of the Academy of Natural Sciences, of t h i ~  city, 
also has taken occasion to express his appreciation. 

The work of constructive nod el cling of the head 
was aided to a considerable extent by the Gtter 
himself, who seemed to be familiar with the aaa-
tomical points that differentitvted it from any 
others, and which attraded my attention when I 
met him for +he first time. Artists delight in in- -
dividual character, euch as was evident in his 
head, and upon my expression of interest Pro-
fessor Cope consented to  give me some sittings, 
although ~uffering at the time with a n  incurable 


