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THE COMMON AIMS OF SCIENCE AND HU- 
MANITPI 

UNDERthe influence of the diversity oE 
pursuits imposed upon us by the conditions 
of modern life, different groups of the com- 
munity-men of business, men of science, 
philosophers or artists-have acquired de- 
tached and sometimes opposing interests. 
Each group, impressed by the importance 
of its own domain in the life of the nation, 
and focusing its vision on small differences 
and temporary rivalries, was in danger of 
losing the sense of mutual dependence. But 
in the shadow of a great catastrophe i t  has 
been brought home to us that the clash of 
interests is superficial, and the slender 
thread of union which remained has grown 
into a solid bond. What is the fiber from 
which the bond is twined 7 Patriotism may 
express its outward manifestation, but its 
staple is the mental relationship which re- 
mains continuous and dominant even in 
normal times, when each of us may peace- 
fully go to earn his living apd enjoy the 
course of his intellectual life. 

Outwardly the community is divided into 
heterogeneous elements with mental atti- 
tudes cast in different moulds, and proceed- 
ing along separate roads by differing meth- 
ods to different ideals. Yet as we eliminate 
the superficial, and regard only the deep- 
seated emotions which control our thoughts 
and actions, the differences vanish, and the 
unity of p u r p o s 6 n d  sentiment emerges 
more and more strongly. Mind and char- 
acter, no doubt, group themselves into a 
number of types, but the cleavage runs 

1 Address of the President of the British Associa- 
tion for the Advancement of Bcience, Manchester, 
1915. 
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across, and not along, the separating line of 
professions. 

Were i t  otherwise, the British Associa- 
tion could not perform one of its most im- 
portant f,unctions-a function not, indeed, 
originally contemplated, but resulting in- 
directly from the wise and democratic pro- 
visions in its constitution, which enabled it 
to adapt itself to the changing needs of the 
time2 Our founders primarily considered 
the interests of scientific men; their outlook 
was restricted and exclusive, both as re- 
gards range of subject and membership. 
I n  the words of Sir David Brewster, who 
gave the first impulse to its formation, it 
was to be "an Association of our nobility, 
clergy, gentry and philosophers. " 

The meetings were intended to promote 
personal intercourse, to organize research, 
to advocate reform of the laws hindering 
research, and to improve the status of sci- 
entific men. The right of membership was 
confined to those who already belonged to 
some learned society, and William Whewell, 
one of the principal supporters of the move- 
ment, even suggested that only authors of 
memoirs published by a learned society 
should be admitted.2 IIe emphasized this 
proposal by the recommendation3 "in some 
way to avoid the crowd of lay members 
whose names stand on the List of the Royal 
Society." The reform of lthe Patent Laws 
and the introduction of an International 
Copyright were suggested as subjects suit- 
able for discussion, not apparently from 
the point of view of general advantage, but 
merely in the interests of one section of the 
community. 

Whatever the objects of the founders 9.f 

the association may have been, it is obvious 
2 Others were allowed to  join on recommenda-

tion by the General Committee. It was only in 
1906 that this restriction, which had become obso- 
lete, was removed. 

8 Whewell 's "Writings and Letters, " Vol. II., 
p. 128. 

that questions of public importance could 
not be permanently excluded from meet- 
ings the success of which depended on the 
interest stimulated in the community. The 
statistical section, which owed its origin to 
the visit, at the first Oxford meeting 
(1836), of Quetelet, the Belgian astron-
omer and economist, was the first to assert 
itself by engaging in a discussion of the 
Poor Laws. Whewell deeply resented this 
violation of academic neutrality: "it was 
impossible," he wrote, "to listen to the 
Proceedings of the Statistical Section on 
Friday without perceiving that they in- 
volved exactly what it was most necessary 
and most desired to exclude from our Pro- 
ceedings," and again : "Who would pro- 
pose ( 1put it to Chalmers, and he allo~ved 
the proposal to be intolerable) an ambula- 
tory body, composed partly of men of repu- 
tation and partly of a miscellaneol~s crowd, 
to go round year by year from town t o  
town and a t  each place to discuss the most 
inflammatory and agitating questions of the 
day ? "  " 

Fortunately for our association, this nar- 
row-minded attitude did not prevail, and 
our records show that while not avoiding 
controversial and even inflammatory sub- 
jects, we have been able to exercise a pow- 
erful influence on the progress of science. 
The establishment of electric units, nniver- 
sally accepted throughout the world, origi- 
nated in the work of one of our committees; 
the efforts which led to the foundation of 
the National Physical Laboratory, one of 
the most efficient and beneficial organiza- 
tions in the country, received its first im- 
pulses from us; and the organization of the 
first world service for the systematic investi- 
gation of earth tremors was established by 

4 Loo. cit., p. 289. 
6 It is much to be desired tha t  the documents re- 

lating to  the early history of the British Associs- 
tion should be published in a collected form. 
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the late Dr. Milne, working through one of 
our committees. 

The success of these enterprises alone is 
sufficient to show that we are not merely a 
body promoting social intercourse between 
men of science and the rest of the com-
munity. Nevertheless, i t  may be admitted 
that our efforts have been spasmodic, and 
the time has arrived to consider whether i t  
may be possible to secure not only a greater 
continuity in our work but also its better 
coordination with that of other scientific or- 
ganizations. The present juncture affords 
the opportunity, and the changed condi- 
tions, which in the near future will affect 
all our institutions, render i t  indeed incum- 
bent upon us once more to adapt ourselves 
to the needs of the times. Proposals for a 
move in that direction have already been 
made, and will no doubt be carefully con- 
sidered by the council. I n  the meantime, I 
may draw your attention to the important 
discussions arranged for by our Economic 
Section, which alone will justify the decis- 
ion of the council not to suspend the meet- 
ing this year. 

I t  must not be supposed that, even in the 
early days of the association, Whewell's 
ideas of its functions were universally ac- 
cepted. I t  is pleasant to contrast the lam- 
entations of the omniscient, professor of 
mineralogy with the weightier opinion of 
the distinguished mathematician who then 
held Newton's chair at  Cambridge. A t  the 
concluding session of the second meeting of 
the association, Babbage expressed the hope 
"that in the selection of the places at  which 
the annual meetings were to be held, atten- 
tion should be paid to the object of bring- 
ing theoretical science in contact with the 
practical knowledge on which the weal6h of 
the country depends.'' "I was myself," he 
said, "particularly anxious for this, owing 
as I do a debt of gratitude for the valuable 
information which I have received in many 

of the manufacturing districts, where I 
have learned to appreciate still more highly 
than before the value of those speculative 
pursuits which we follow in our academical 
labors. I was one of those who thought a t  
first that we ought to adjourn for our next 
meeting to some large manufacturing town; 
but I am now satisfied that the arrange- 
ment which has been made will be best 
adapted to the present state of the associa- 
tion. When, however, it shall be completely 
consolidated I trust we may be enabled to 
cultivate with the commercial interests of 
the country that close acquaintance which 
I am confident will be highly advantageous 
to our more abstract pursuits." 

Since then, as we all know, our most suc- 
cessful meetings have been held in manu- 
facturing centers; but it is important to 
note that, while Babbage laid stress on the 
benefit which would accrue to pure science 
by being brought into contact with prac- 
tical life, scientific men of the presen.t. day 
have more and more insisted on the services 
they, on their part, are able to render to the 
industries. The idealistic motive has thus 
given way to the materialistic purpose. 
Both aspects are perhaps equally impor- 
tant, but i t  is necessary to insist, a t  the pres- 
ent time, that the utilitarian drum can be 
beaten too loudly. There is more than one 
point of contact between different activi- 
ties of the human mind, such as find ex- 
pression in scientific pursuits or  commer-
cial enterprises, and it is wrong to base the 
advantages to be derived from their mu-
tual influence solely, or even mainly, on the 
ground of material benefits. 

I need not press this point in a city which 
has given many proofs that a business com- 
munity may be prompted by higher mo-
tives than those which affect their pockets. 
It was not for utilitarian objects that re- 
peated efforts were made since the year 
1640 to establish a University in Man-
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Chester; it was not for reasons of material 
gain that the Royal Institution and Owens 
College were founded; nor was i t  because 
they increased the wealth of the district 
that the place of honor in our Town Hall 
has been given to Dalton and Joule. 

When we glance at  the various occupa- 
tions of the working parts of a nation, 
comprising the student who accumulates or 
extends knowledge, the engineer who ap- 
plies that knowledge, the geologist or agri- 
culturist who discloses the store of wealth 
hidden in the soil, the commercial man who 
distributes that wealth, i t  seems as if we 
ought to bc able to name the qualities of 
intellect and temperament which in each 
pursuit are most needed to carry out the 
work successfully. But  on trying to define 
these qualities we soon discover the formid- 
able nature of the task. Reasoning power, 
inventive power, and sound balance of 
judgment are essential attributes in all 
cases, and the problem is reduced to the 
question whether there are different vari- 
eties of the attributes which can be assigned 
to the different occupations. 

Among all subjects mathematics is per- 
haps the one that appears most definitely to 
require a special and uncommon faculty. 
Yet, Poincar&himself one of the clearest 
thinkers and most brilliant exponents of the 
subject-almost failed when he attempted 
to fix the distinguishing intellectual qual- 
ity of the m~athematician. Startin~g from 
the incontrovertible proposition that there 
is only one kind of correct reasoning, which 
is logical reasoning, he raises the questiorl 
why i t  is that everybody who is capable of 
reasoning correctly is not also a mathema-
tician, and he is led to the conclusion that 
the characterizing feature is a peculiar type 
of memory. ~t is a better memory, for 

some are very forgetful, 
and many of them can not add a columnof 
figures correctly; but i t  is a memory which 

fixes the order in which the successive steps 
of reasoning follow each other without nec- 
essarily retaining the details of the indi- 
vidual steps. This Poincar6 illustrates by 
contrasting the memory of a chess-player 
with that of a mathematician. "When I 
play chess," he says, "I reason out cor-
rectly that if I were to make a certain move, 
I should expose myself to a certain danger. 
I should, therefore, consider a number of 
other moves, and, after rejecting each of 
them in turn, I should end by making the 
one which I first contemplated and dis-
missed, having forgotten in the meantime 
the ground on which I had abandoned it." 
"Why, then," he continues, "does my 
memory not fail me in a difficult mathe- 
matical reasoning in which the majority of 
chess-players would be entirely lost? It is 
because a mathematical demonstration is 
not a juxtaposition of syllogisms, but con- 
sists of syllogisms placed in a certain order ; 
and the order' in which its elements are 
placed is much more important than the 
elements themselves. If I have this intui- 
tion-so to speak-of the order, so as to per- 
ceive at  one glance the whole of the rea- 
soning, I need not fear to forget its ele- 
ments: each of these will take its right 
place of its own accord without making any 
call on my memory. '' 

Poincar6 next discusses the nature of the 
intellectual gift distinguishing those who 
can enrich knowledge with new and fertile 
ideas of discovery. Mathematical inven-
tion, according to him, does not consist in 
forming new combinations of known mathe- 
matical entities, because the number of 
combinations one could form are infinite, 
and most of them would possess no interest 

Inventing consists, on the con- 
trary, in excluding useless combinations, 
and therefore: "TO invent is to select-io 
choose." . . . "The expression 'choose' 

6 '',Science et M'Bthode," pp. 46 and 47. 
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perhaps requires qualifying, because i t  re- 
calls a buyer to whom one offers a large 
number of samples which he examines be- 
fore making his choice. In  our case the 
samples would be so numerous that a life- 
time would not suffice to complete the ex- 
amination. That is not the way things are 
done. The sterile combinations never pre- 
sent themselves to the mind of the inventor, 
and even those which momentarily enter 
his consciousness, only to be rejected, par- 
take something of the character of useful 
combinations. The inventor is therefore to 
be compared with an examiner who has only 
to deal with candidates who have already 
passed a previous test of competence. " 

All those who have attempted to add 
something to knowledge must recognize 
that there is a profound truth in these re- 
marks. New ideas may float across our 
consciousness, but, selecting the wrong ones 
for more detailed study, we waste our time 
fruitlessly. We are bewildered by the 
multitude of roads which open out before 
us, and, like Poincar6 when he tries to play 
chess, lose the game because we make the 
wrong move. Do we not all remember how, 
after the announcement of a new fact or 
generalization, there are always many who 
claim to have had, and perhaps vaguely ex- 
pressed, the same idea? They put i t  down 
to bad luck that they have not pursued it, 
but they have failed precisely in what, ac- 
cording to PoincarB, is the essence of in- 
ventive power. It may be bad luck not to 
have had a good idea, but to have had i t  and 
failed to appreciate its importance is down- 
right incapacity. 

An objection may be raised that before 
a selection can be made the ideas them- 
selves must appear, and that, even should 
they arrive in sufficient numbers, the right 
one may not be among them. I t  may even 
be argued that Poincari: gives his case 
away by saying that "the sterile combina- 

tions do not even present themselves to the 
mind of the inventor," putting into a nega- 
tive form what may be the essence of the 
matter. Moreover, a fertile mind like that 
of Poinear6 would be apt to place too low a 
value on his own exceptional gifts. Never-
theless, if PoincarB7s more detailed ex-
posiltion be read attentively, and more 
especially the description of how the discov- 
eries which made him: famous among mathe- 
maticians originated in his mind, i t  will be 
found that his judgment is well considered 
and should not be lightly set aside. New 
ideas seldom are born out of nothing. They 
most frequently are based on analogies, or 
the recollection of a sequence of thoughts 
suggested by a different branch of the sub- 
ject, or perhaps by a different subject alto- 
gether. I t  is here that the memory comes 
in, which is not a memory of detail, but a 
memory of premises with their conclusions, 
detached from the particular case to which 
they were originally applied. Before we 
pronounce an adverse opinion on Poin-
car6's judgment, we must investigate what 
constitutes novelty in -a new idea, but the 
subject is too vast to be dealt with here, nor 
can I attempt to discuss whether an essen- 
tial distinction exists between mathematical 
invention and that more practical form of 
invention with which, for instance, the 
engineer has to deal. 

If PoincarB, by this introspective analy- 
sis of his own powers, has dimmed the 
aureole which, in the eyes of the public, 
surrounds the mathematician's head, he re- 
moves i t  altogether by his definition of 
mathematics. According to hirn, "mathe-. 
matics is the ar t  of calling two different 
things by the same name." I t  would take 
me too far  were I to try to explain the deep 
truth expressed in this apparently flippant 
form : physicists, a t  any rate, will remember 
the revolution created in the fundamental 
outlook of science by the application of the 
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term "energy" to the two quite distinct 
conceptions involved in its subdivisions into 
potential and kinetic energy. 

Enough has been said to show that the 
peculiar powers necessary for the study of 
one of the most abstract branches of knowl- 
edge may be expressed in terms which 
bring them down to the level at  which com- 
parison with other subjects is possible. Ap- 
plying the same reasoning to other occupa- 
tions, the same conclusion is inevitable. 
The commercial man, the politician and the 
artist must all possess the type of memory 
best suited to concentrate in the field of 
mental vision their own experiences as well 
as what they have learned from the ex-
perience of others; and, further, they must 
have the power of selecting out of a multi- 
tude of possible lines of action the one that 
leads to success; it is this power whicli 
Poincari! calls the inventive famlty. 

The argument must not be pushed too 
far, as it would be absurd to aifirm that all 
differences in the capability of dealing suc- 
cessfully with the peculiar problems that 
occur in the various professions may be 
reduced to peculiarities of memory. I do 
not even wish to assert that PoincarB's con- 
clusions should be accepted without quali- 
fication in the special ease discussed by him. 
What is essential, to my mind, is to treat 
the question seriously, and to dismiss the 
vague generalities which, by drawing an 
artificial barrier between different groups 
of professions, try to cure real or imagi- 
nary defects through plausible though quite 
illusory remedies. All these recommenda- 
tions are based on the fallacy that special 
gifts are associated with different oceupa- 
tions. Sometimes we are recommended to 
hand over the affairs of the nation to men 
of business ; sometimes we are told that sal- 
vation can only be found in scientific meth- 
ods-what is a man of business, and what 
is a scientific method? If you define a man 

of business to be one capable of managing 
large and complicated transactions, the in- 
ference becomes self-evident; but if i t  be 
asserted that only the specialized training 
in commercial transactions can develop the 
requisite faculties, the only proof of the 
claim that could be valid would be the one 
that would show that the great majority of 
successful statesmen, or political leaders, 
owed their success to their commercial ex- 
perience. On the other hand, every method 
that leads to a correct result must be called 
a scientific method, and what requires sub- 
stantiating is that scientific training is bet- 
ter than other training for discovering the 
correct method. This proof, as well as the 
other, has not been, and, I think, can not be, 
given. When, therefore, one man calls for 
the conduct of affairs "on business lines" 
and the other clamors for soicntific meth- 
ods, they either want the same thing or they 
talk nonsense. Thc weak point of these 
assertions contrasting different classes of 
human efforts is that each class selects its 
own strongest men for comparison with the 
weakest on the other side. 

The most fatal distinction that can be 
made is the one which brings men of 
theory into opposition to men of practise, 
without regard to the obvious truth that 
nothing of value is ever donc which does 
not involve both theory and practise ; while 
theory is sometimes overbearing and irri- 
tating, there are among those who jeer at  i t  
some to whom Disraeli's definition applies : 
the practical man is the man who practises 
the errors of his forefathers. With refined 
cruelty Nemesis infects us with the disease 
most nearly akin to that which i t  pleases 
us to detect in others. It is the most dog- 
matic of dogmatics who tirades against 
dogma, and only the most hopeless of theo-
rists can declare that a thing may be right 
in theory and wrong in practise. 

Why does a theory ever fail, though it 
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may be sound in reasoning? I t  can only do 
so because every problem involves a much 
larger number of conditions than those 
which the investigator can take into ac-
count. He therefore rejects those which he 
believes to be unessential, and if his judg- 
ment is at  fault he goes wrong. But the 
practical man will often fail for the same 
reason. When not supported by theoretical 
knowledge he generalizes the result of an 
observation or  experiment, applying i t  to 
cases where the result is determined by an 
altogether different set of conditions. To 
be infallible the theorist would have to take 
account of an infinite number of circum- 
stances, and his calculations would become 
unmanageable, while the experimenter 
would have to perform an infinite number 
of experiments, and both would only be able 
to draw correct conclusions after an infinite 
lapse of time. They have to trust their 
intuition in selecting what can be omitted 
with impunity, and, if they fail, i t  is mainly 
due to the same defect of judgment. And 
so i t  is in all professions: failure results 
from the omission of essential considera- 
tions which change the venue of the prob- 
lem. 

Though theory and practise can only 
come into opposition when one of them is a t  
fault, there is undoubtedly a contrast in 
character and temperament between those 
who incline more towards the one and those 
who prefer the other aspect: some like a 
solitary life a t  the desk, while others enjoy 
being brought into contact with their fel- 
lows. There have at  all times been men 
predestined by nature to be leaders, and 
leadership is required in all branches of 
knowledge-the theoretical as well as the 
more active pursuits; but we must guard 
against accepting a man's estimate of his 
own power to convert his thoughts into acts. 
I n  the ordinary affairs of life a man who 
calls himself a man of action is frequently 

only one who can not give any reasons for 
his actions. To claim that title justly a 
man must act deliberately, have confidence 
in his own judgment, sufficient tenacity of 
purpose to carry i t  through, and sufficient 
courage to run the unavoidable risks of 
possible failure. These risks may be trivial 
or they may be all-important. They may 
affect the reputation of one unit of crea-
tion or involve the whole life of a nation, 
and according to the greatness of the issue 
we shall honor the man who, having taken 
the risk, succeeds. But  whether the scale 
be microscopic or interstellar, the essence of 
the faculty of blending theory and practise 
is the same, and both men of 'books and men 
of action are to be found in the philosoph- 
er's study and the laboratory, as well as in  
the workshop or on the battlefield. Modern 
science began, not at  the date of this or that 
discovery, but on the day that Galileo de- 
cided t~ publish his Dialogues in the lan- 
guage of his nation. This was a deliberate 
act destined to change the whole aspect of 
science which, ceasing to be the occupation 
of a privileged class, became the property 
of the community. Can you, therefore, 
deny the claim of being a man of action to 
Galileo, can you deny i t  to Pasteur, Kelvin, 
Lister, and a host of others? There are, no 
doubt, philosophers who can not manage 
even their own affairs, and whom i t  would 
be correct to call pure theorists, but that 
proves nothing, because their defect makes 
them worse philosophers as well as worse 
citizens. 

I n  his Presidential Address, delivered to 
this association in 1899, Sir Michael Foster 
summarized the essential features of the 
scientific mind. Above all other things he 
considered that its nature should be such as 
to vibrate in unison with what i t  is in search 
of; further, it must possess alertness, and 
finally moral courage. Yet after enumera- 
ting these qualities, he arrives a t  the same 
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resnlt which I have tried to place before 
yon, that there are no special peculiarities 
inherent in the scientific mind, and  he ex- 
presses this conclusion in the following 
words : 

But, I hear some one say, tlicse qualitrcs are not 

the ~ ~ c c u l i a r  
attributes of the man of science, they 
may recognized as belonging to almost epery- 
one vho 11as commanded or deserved success, what- 
over may have b ~ e n  his walk in life. Tliat is so. 
That is  exactly what 1would desire to insist, tha t  
the men of science have no pcculiar virtues, no spe- 
cia1 poweri. They are ordinary men, their char-
acters are common, even comnionplacc. Science, as 
Huxley said, is orgzanizcd common sense, and men 
<of science are coninion men drilled in the ways of 
common eenso. 

'rhis saying of Huxley's has been rc-
peated so often that  one almost wishes i t  
were true, but  unfortunately I can not find 
a definition of common-sense that fits the 
phrase. Sometimes the word is used as if 
i t  were identical with u?zcolmmon sense, 
sometimes as if i t  were the same thing as 
common norwnse. Often i t  means un-
trained intelligence, and in its best aspect 
i t  is, I think, that  faculty which recognizes 
that the obvious solution of a problem is 
frequently the right one. When, for in- 
stance, I see, during a total solar eclipse, 
red flames shooting out from the edge of 
the sun, the obvious explanation is that 
these are real phenomena caused by masses 
of glowing vapors ejected from the sun ;and 
when a learned friend tells me that all this 
is an optical illusion dne to anomalous re- 
fraction, I object on the gronnd that the ex- 
planation violates my common-sense. 1lc 
replies by giving me the reasons which 
have led him to his concli~sions, and, 
though I still believe that T arn right, 1 have 
to  meet hirn with a m80rc substantial reply 
than an  appeal to my own convictions. 
Against a solid argnment common-sense 
has no power and remain a 'lseful 

but  fallible guide which both leads and mis- 
leads all classes of the community alike.7 

I f  we must avoid tlssuming special intel- 
lectnal qualities when we speak of groups 
of men within one conntry, we ought to be 
doubly careful not to do so witho~lt  gootl 
reason in comparing different nations. So-

called national characteristics are in many 
cases matters of education and training; 
and, if 1select one as an example, it is be- 
cause i t  figures so largely in  public discus- 
sions a t  the present moment- I refer to 
that expedient for  combining individual ef- 
fortS lVhich goes by the name of organiza- 
tion. dn efficient organization reqnires 
head that directs and a body that obeys; it, 
worlcs mainly through discipline, which is 
its most essential attribute. Every institn- 
tion, every factor, every business establish- 
ment is a oomplicatecl organism, and no 
country ever came to prominence in  any 
walk of life unless i t  possessed the ability to 
provide for  the efficient working of such 
organisms. 7'0 say that  a nation which has 
acquired and maintained an eml?ire, and 
which conducts a large trade in every par t  
of the world, is deficient in organizing 
power is therefore an absurdity. Much of 
the current self-depreciation in this respect 
is due to the confusion of what constitutes 
ix true organization with that  modification 
of i t  which to  a. great extent casts aside dis- 
cipline and substitntes cooperation. Though 
much may be accomplished by cooperation, 
i t  is full of danger in  an emergency, for i t  
can only work if i t  be loyally adhered to; 
otherwise i t  resembles a six-cylinder uiotor 
in  which every sparking-plug is allowed to 
fix its own time of firing. Things go well 
so long as the plugs agree; but  there is 
nearly always one among thern that persists 
in  taking an independent course and, when 
the machine stops, complains that the 

Wince  writing the txbove, I f i n d  on readrng Pro- 
f e s s ~ ~J .  A. Thomson1s "lntrodnction to Rrit~uce7' 
:L similar c~iticisrn of XJuxley's dictum. Professor 
Thornson's gen r rd  conclusions aro not, however, 
in agreenient wilh those lierr advocated. 
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driver is inefficient. The cry for organiza- 
tion, justifiable as it no doubt often is, re- 
solves itself, therefore, into a #cry for in- 
creased discipline, by which I do not mean 
the discipline enforced at the point of the 
bayonet, but that accepted by. the individ- 
ual who voluntarily subordinates his per- 
sonal convictions to the will of a properly 
constituted authority. This discipline is 
not an inborn quality which belongs more 
to one nation than to another ; it is acquired 
by education and training. In an emerg- 
ency i t  is essential to success, but if it be 
made the guiding principle of a nation's 
activity, it carries dangers with it which are 
greater than the benefits conferred by the 
increased facility for advance in some di- 
rections. 

Ef there be no funldamential difference in 
the mental qualifications which lead to suc- 
cess in our diflFerent occupations, there is 
also none in the ideals which move us in 
childhood, maintain us through the difficul- 
ties of our manhood, and give us peace in 
old age. I am not speaking now of those 
ideals which may simultaneously incite a 
whole nation to combined action through 
religious fervor or amibition of power, but I 
am speaking of those more individual ideals 
which make us choose our professions and 
give us pleasure in the performance of our 
duties. 

Why does a scientific man find satisfac- 
tion in studying nature ? Let me once more 
quote Poincarh :s 

The student does not study Nature because that 
study is useful, but because it gives him pleasure, 
and i t  gives him pleasure because Nature is beauti- 
ful;  if i t  were not beautiful i t  would not be worth 
knowing and life would not be worth living. I am 
not speaking, be it understood, of the beauty of its 
outward appearance-not that I despise it, f a r  
from it, but i t  has nothing to  do with science: I 
mean that Inore intimate beauty which depends on 
the harmony in the order of the component parts of 
Nature. This is the beauty which a pure intelli- 

8 LOG.tit., p. 15. 

gence can appreciate and which gives substance 
and form to the scintillating impressions that 
charm our senses. Without this intellectual sup- 
port the beauty of the fugitive dreams inspired by 
sensual impressions could only be imperfect, be-
cause i t  would be indecisive and always vanishing. 
I t  is this intellectual and self-sufficing beauty, per- 
haps more than the future welfare of humanity, 
that impels the scientific man to condemn himself 
to long and tedious studies. And the same search 
for the sense of harmony in the world leads us to  
select the facts which can most suitably enhance it, 
just as the artist chooses among the features of his 
model those that make the portrait and give it 
character and life. There need be no fear that 
this instinctive and unconscious motive should 
tempt the man of science away from the truth, for 
the real world is far  more beautiful than any 
vision of his dreams. The greatest artists that 
ever lived-the Greeks-constructed a heaven; yet 
how paltry that heaven is compared to ours! And 
it is because simplicity and grandeur are beautiful 
that we select by preference the simplest and 
grandest facts, and find our highest pleasure, some-
times in following the gigantic orbits of the stars, 
sometimes in the microscopic study of that minute- 
ness which also is a grandeur, and sometimes in 
piercing the secrets of geological times which at- 
tract us (because they are remote. And we see that 
the cult of the beautiful guides us to the same 
goal as the study of the useful. 

Whence comes this harmony? I s  i t  that things 
that appear to us as beautiful are simply t h o ~ e  
which adapt themselves best to our intelligence, 
and are therefore the tools which that intelligenl*e 
handles most easily; or is i t  all the play of evohl- 
tion and natural selection? I n  that case, those 
races only survived whose ideals best conformed 
with their interests, and while all nations pursued 
their ideals without regard to consequences, some 
were led to perdition and others achieved an em-
pire. One is tempted to believe that such has been 
the course of history, and that .the Greeks tri-
umphed over the barbarians, and Europe, inheritor 
of Greek thought, rules the world, because the sav- 
ages cared only for the sensual enjoyment of gar- 
ish colors and the blatant noise of the drum, while 
the Greeks loved the intellectual beauty which is 
hidden beneath the visible (beauty. I t  is that 
higher beauty which produces a clear and strong 
intelligence. 

If the mathematician's imagination is 
fired by the beauty and symmetry of his 
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methods, i1 the moving spring 01his actioll 
is identical with that of the artist, how 
much truer is this of the man of science 
who tries by well-designed experiments to  
reveal the hidden harmonies of nature? 
Nor would i t  be difficult, I think, to trace 
the gratification inherent in the successful 
accomplishments of other intellectual pnr- 
suits to the same source. 

Though Poincar6 m7as, I believe, the first 
to  lay stress on the connection between the 
search for the beauti1111 and the achieve- 
ment of the useful, the esthetic value of 
the study of science had previously been 
pointed out, and well illustrated, by Karl 
I'earson in his "Grammar of Science. " As 
expressed by him: "it is this continaal 
gratificaation of the esthetic judgment which 
is one 01the chief delights of pure sci- 
ence." IleIorc we advance, however, any 
speoial claim for the parsuit of science 
based on these considerations, we rnust 
pause to think whether they do not eq~lally 
apply to other studies or occupations. 
Fo r  this purpose, the nature of the esthetic 
enjoyment involved rnmwt be remembered. 
We do not mean by it, the pleasure we feel 
in the mere contemplation of an impres-, 
sive landscape or  natural beauty, but  it re-
sembles more the enjoyment experienced on 
loolcing at  a picture where, apart  from the 
sensual pleasure, we are affected by the re- 
lation betwccn the resalt of the representa- 
tion and that which is represented. The 
picture, quite apart  from what it may 
be trying to imitate, has a certain beauty 
due to  its contrast of colors or well-bal-
anced arrangement. We have in one case 
a number of pigments covering a space of 
two dimensions, and in the other the nat- 
ural oi~jrct  in three dimensions made up of 
entirely different materials and showing an 
infinite variety of detail and appearance. 
By itself alone either a mere photographic 
representation or a geometrical arrange-

ment of color. anti line, leaves most of us 
cold; though both have their own particu- 
lar beauty, the ar t  consists in bringing them 
into connection. Rearing in mind the 
esthetic value of the relationship of the 
work of our brain or hand to external facts 
or appearances, it might easily bc shown 
that what has been said of science equally 
applies to other studies, such as history or 
literature. We may even go further, and 
say that any occupation whatever, from 
which we can derive an intellectual pleas- 
ure, must possess to a greater or srrraller 
degree the elements of combining the useful 
with the beautiful. 

I n  order to trace in detail the part  played 
by purely emotional instincts in directing 
the course of our lives, we should have to  
study the causes which influence a child, 
free to select his fnture profession. Hav-
ing eliminated secondary effects, such as 
early associations, or the persorllzl influence 
of an inspiring teacher, we should prob- 
ably be brought to a standstill by the 
dearth of material a t  our disposal, or led 
into error by taking oar  own individual 
recollections as typical. Nevcrthcless i t  is 
only through the record of each man's es-
perience that are may hope to arrive at  a 
result. IF every nian who has reached a 
certain recoqnixed position in his own sub- 
ject-it need not be preeminence-wonld 
write down his own recollections of what 
led bin1 to make the choice of his profession, 
we might hope to obtain facts on which a 
usef~nl psychological study might be based. 
Scientific men as a class are not modest, but 
they share with other classes the relnctance 
to speak of their early life. owinq to a cer- 
tain shyness to disclose early ambitions 
which have not been realized. I t  requires 
courage to overcome that shyness, bnt I 
think that we need feel no shame in revral- 
ing the dreams of our childhood and hold- 
ing fast to them despite the bondage of our 
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weakness, dmpite the strife ending so often 
in defeat, despite all the obstacles which the 
struggle for existence has placed in our 
path. In  some form they should persist 
throughout our lives and sustain us in our 
old age. 

But the account of our early life should 
be simple, detached from any motives of 
self-depreciation or self-assertion, and free 
from any desire to push any particular 
moral or psychological theory. We want 
to trace the dawn of am5ition, the first 
glimmering in the child's mind that there 
is something that he can do better than his 
fellows and reminiscences of early likes and 
dislikes which, though apparently discon- 
nected from maturer tendencies, may 
serve as indications of a deep-seated pur- 
pose in life. It may be difficult to resist 
the temptation of trying to justify one's 
reputation in the eyes of the world; but i t  
is worth making the efPort. The only ex- 
ample that I know of such an autobiograph- 
ical sketch is that of Darwin, which is con- 
tained in his "Life and Letters," published 
by his son, Sir Francis Darwin. 

The ambition of a child to be better, 
cleverer, or more beautiful than its fellows 
is in the mfain, I think, a wish to please and 
to be praised. As the child grows up, the 
ambition becomes more definite. It is not 
a sordid ambition fm ultimate wealth or 
power, nor is i t  an altruistic ambition to do 
good for the sake of doing good. Occasion-
ally it takes the form confessed to by Dar- 
win, when he says :"As a child I was much 
given to inventing deliberate falsehoods, 
and this was always done for the sake of 
causing excitement." This desire to be ,con- 
spicuous was, in Darwin's case, consistent 
with extreme modesty, amounting almost 
to a want of confidence in himself, as ap- 
pears in this passage: "I remember one of 
my sporting friends, Turner, who saw me 
at  work with my beetles, saying that I 

should some day be a Fellow of the Royal 
Society, and this notion seemed to me to be 
preposterous. " 

We next come to the stage a'here a child 
is attrac,ted by one subject more than 
another, and, if his choice be free, will se- 
lect i t  for his life's career. What guides 
him in this choice? If it be said that a boy 
gravitates towards that subject which he 
finds easiest, we are led to the further ques- 
tion why does he find it easiest? It is on 
this point that more information is re-
quired, but I am inclined to answer in ac- 
cordance with PoiktcarA's views that i t  is 
because its particular beauty appeals most 
strongly to his emotional senses. In ques- 
tions of this kind everyone must form his 
own conclusions accordiing to his personal 
recollections, and these convince me that 
the emotional factor appears already at  an 
early age. It is the strong attraction 
towards particular forms of reasoning, 
more perhaps even than the facility with 
which reasoning comes, that carries us over 
the initial difficulties and the drudgery 
that must acoompany every serious study. 

I have already alliuded to the different 
tendencies of individuals either to prefer 
solitary reflection or to seek companionship. 
Almost in every profession we find men of 
both types. Darwin's autobiography fur- 
nishes a good example (of the man who pre- 
fers to learn thpough quiet reading rather 
than through lectures, but to many men of 
science the spoken word is inspiring and 
contact with congenial minds almost a ne- 
cessity. 

From our present point of view the most 
interesting passages in Darwin's autobiog- 
raphy are those indicating the esthetic feel- 
ing which, like Poincar6, he connects with 
scientific research. Referring to his early 
studies we find this passage :"I was taught 
by a private tutor and I distinctly remem- 
ber the intense satisfaction which the clear 
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gcomctrical proofs gave mc. P remember 
with equal distinctness the delight which 
my uncle gavc me by explaining the prin- 
ciplc of thc vernier of a baromcter." To a 
man who lapparently had no prononnccd 
facility of mastering mathemalical dificul- 
ties ibis feeling of satisfaction is especially 
rcmarltable. The combination of scientific 
ability wilh leanings cither to music, or 
art, or poetry, is vcry common, ar~cl cx- 
*arnples are to  kc found in  almost cvcry 
biography of rncn of scicncc. It is dificult 
indeed to name an eminent scientific man 
who has not strong leanings towards some 
artistic recreation: wc find the poetic vein 
in Maxwcll and Sylvesler, the m~lsical tal- 
cnt in  TIelmhollz and Raylcigh, and the 
mthusiastic though arv~atcurish pictorir~l cf- 
forts of less importanl rncn. That thc simi- 
larities are to be found also in tcmpcramcnl, 
may be noticed on reading Arnold Ben- 
nett 's arliclc on "7'he Artist and the Pub- 
lic,"%hcre many passages will he sccn to 
be applicable to stttdcnts of science as well 
as to writers of fiction. 

18 wcl look for  distincations betwccn differ- 
cnt individuals, we may find one in  lheir 
leanings cither towards the larger aspects 
of a question or the microscopic s t ~ l d y  of 
detail. Thc powcr of focusing siru~ulla-
ncously the wider view and the minute ob-
servation is pc~rhaps the rnost characteristic 
attribute of those who reach thc highest 
cmincncc in  any  pvofession, but l l ~ c  great 
majority of men havc a notable predilec- 
tion Cor the onc or other sidc. Though it i s  
indispensable lor  a scientific man to study 
the details of the parlicular problcrrr he is 
trying to solve, there are many who will 
lose interest in  i t  as soon as they believe 
they can see a clear way through the diffi- 
culties without following ~ x p  their solution 
to its utmost limits. To them detail, as 
such, has no interest, and they will open 

9 Bngluh Bevrcw, October, 1913. 
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and shut a door a hundred timcs a day 
without heing cven tempted to inquire into 
thc inner worlcing of thc lock and latch. 

Therc is only one fcaturc in  thc opera- 
tion of the intelligence by Incans of which 
a sharp clivision nlay possibly bc drawn be- 
tween brain-workers showing special capa- 
bilities in different subjects. I n  some pcr- 
sons lhought altachcs itself mainly to lan- 
guage, in  others to visualized images, and 
herein lics perhaps thc distinction between 
he literary and scientilic gift. Those who, 

owing lo external circumstances, hnvct rc-
sided in diffcrenl countries arc so~netinics 
askcd in what language thcy think. Xpcak-
ing for myself, I have always bccn obliged 
to answer that, so f a r  as Z can tell, thought 
is not connccted wit11 any langmage a t  all. 
The plar~ning of an expcrirrlent or cven lhe 
critical cxaminaiion of a theory is to lne 
entirely a matter of nrcntal imagery, and 
hence the experience, which 1 think many 
scientific lrncn musl have shared, thal the 
eonvcrsion of thought into language, which 
is necessary whcn we wish to cori~municate 
its rcsults to others, presents not only thc 
ordinary difficulties of translation but rc-
vcals faults in  the pcrfeetion or scqucncc 
of the images. Only whcn thc logic of 
words finally eoincidcs with thc logic of 
irnagcs do wc attain that fccling of con-
ficlencc which makca us certain that oirr 
rcsults are correct. 

A more dctailed examination of the in- 
stinctive predilections of a child would, I 
think, confirm Poincar6's conclusion that 
r2 decidcd prcfcrencc for onc subject is i n  
the lrlain due to an  unconscious appeal to 
1.1;s emotions. It should be realerutbered, 
however, that the second step of PoincarB7s 
philosophy is as important as the first. The 
Inere eir~otional impulse would die out 
quickly, if i t  were not snpplrmcnted by the 
gratification experienced on discovering 
that the search for the beautiful leads us  
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to results which satisfy our intellect as well 
as our emotions. There may still be bifur- 
cations in the second portion of the road. 
Some may rest content with achieving some- 
thing that supplies the material needs of 
humanity, others may be inspired to search 
for the deeper meaning of our existence. 

There remains therefore some justifica-
tion for the question why we persist in 
studying science apart from the mere intel- 
lectual pleasure i t  gives us. I t  was once a 
popular fallacy to assume that the laws of 
nature constituted an explanation of the 
phenomena to which they applied, and peo- 
ple then attached importance to the belief 
that we could gauge the mind of the Creator 
by means of the laws which govern the 
material world, just as we might trace the 
purpose of a human legislator in an act of 
parliament. As this archaic interpretation 
was abandoned, philosophers went, in ac-
cordance with what politicians call the 
swing of the pendulum, to the othe? ex-
treme. We can explain nothing, they said 
-in fact, we can know nothing-all we 
can do is to record facts. This modesty 
was impressive and i t  became popular. I 
know, at  any rate, one scientific man who 
has acquired a great reputation for wisdom 
by repeating sufficiently often that he 
knows nothing, and, though his judgment 
may be true, this frame of mind is not in- 
spiring. As a corrective to the older vi- 
sionary claims, which centered round the 
meaning of the word "explain," the view 
that the first task of science is to record 
facts has no doubt had a good influence. 

gathering together what, till then, was only 
a disconnected jumble of facts. Thus the 
apparently quite irregular motions of the 
planets, as observed from the earth, were 
first collected in tabular form. This was a 
necessary preliminary but was not in itself 
a scientific investigation. Next came Kep- 
ler, who by means of three laws summed up 
the facts in their main outlines, and the de- 
scription then took a more refined form, 
substituting half a page of printing for 
volumes of observations. 'Finally, Newton 
succeeded in predicting the planetary move- 
ments on the assumption of a gravitational 
attraction between all elements of matter. 
According to Nirchhoff, the chief merit of 
this discovery would lie in its condensing 
Nepler's three laws into one hypothesis. 
This point of view is not necessarily op- 
posed to that of Poincar6, because i t  is 
exactly the simplicity of Newton's explana- 
tion that appeals most strongly to our 
esthetic sense, but there is an important 
difference in the manner of expression. 
IIowever beautiful an idea may be, i t  loses 
its effect by being placed before us in an 
unattractive form. This criticism also ap- 
plies to Mach, according to whom the object 
of science is to economize thought, just as 
i t  is the object of a machine to economize 
effort. Logically, this definition is justi- 
fied and i t  may be the best that can be 
given, if we prefer using a technical ex-
pression to confessing an emotional feel-
ing. But why should we do so? Is i t  not 
better to recognize that human intelligence 
is affected by sentiment as much as by 

Kirchhoff laid it down definitely that the '\ reasoning? I t  is a mistake for scientific 
object of science is to describe nature, but ' men to dissociate themselves from the rest 
he did not thereby mean that it should be 
confined to recording detached observa-
tions: this would be the dullest and most 
unscientific procedure. Description, in the 
sense in which Kirchhoff uses it, consists 
in forming a comprehensive statement 

of humanity, by placing their motives on 
a 'different and, a t  the best, only super- 
ficially higher, level. When an  adventur- 
ous spirit, for instance, desires to organize 
an expedition to unknown regions of the 
world, we t ry  to induce our governmen* 
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to provide the necessary funds by persuad- 
ing them, arid incidentally ourselves, that 
we do so because important scientific re-
sults may be expected from the expedition. 
This may actually be the case, but we are 
mainly affected by the same motives as the 
rest of the community: if the truth be told, 
we are as curious as they to know what 
every corner of the earth looks like, and 
we join them in wishing to encourage an  
enterprise requiring perseverance and in- 
volving danger. 

I fully realize that the wish to justify 
one's own work in the eyes of the world 
will always lead to fresh attempts to find 
a formula expressing the objects which we 
desire to attain. Enough, however, has 
been said to show that the definition must 
take account of sentiment, without insist- 
ing too much upon it. Nor can we hope, in 
view of the variety of intellectual and emo- 
tional pleasures which combine to create 
the charm of science, to include all points 
of view, but if I were forced to make a 
choice I should say that the object of sci- 
ence is to predict the future. The wish to 
know what lies before us is one of the old- 
est and most enduring desires of human 
nature; often, no doubt, i t  has degenerated 
and given rise to perverted and ignoble 
longings, but its accomplishment, when i t  
can be achieved by legitimate inquiry, is a 
source of the purest and most satisfying 
enjoyment that science can give. We feel 
that enjoyment each time we repeat an old 
and perhaps hackneyed experiment. The 
result is known beforehand, but be it only 
that we expect the color of a chemical pre- 
cipitate to be green or yellow, be i t  only 
that we expect a spot of light to move to 
the right or left, there is always a little 
tremor of excitement at  the critical moment 
and a satisfying feeling of pleasure when 
our expectation has been realized. That 
pleasure is, I think, enhanced when the 

experiment is not of our own making but 
takes place uncontrolled by human power. 
I n  one of Heine's little verses he makes 
light of the tears of a young lady who is 
moved by the setting sun. "Be of good 
cheer, the poet consoles her, "this is only 
the ordinary succession of events: the sun 
sets in the evening and rises in the morn- 
ing." If IIeine had been a man of science, 
he would have known that the lady's tears 
found a higher justification in the thought 
of the immutable and inexorable regularity 
of the sun's rising and setting than in the 
fugitive color impression of his descent be- 
low the horizon, and that her emotions 
ought to be intensified rather than allayed 
by the thought of his resurrection in the 
morning-everybody's life contains a few 
unforgettable moments which a t  quite un- 
expected times, will vividly rise in his mind, 
and there are probably some in this hall 
who have experienced such moments at  the 
beginning of a total eclipse of the sun. 
They have probably traveled far, and gone 
through months of preparation, for an  
event which only lasts a few minutes. The 
time of first contact is approaching, in a 
few seconds the moon is about to make its 
first incision in the solar disc, and now the 
observer's thoughts come crowding to-
gether. What if there were a mistake in 
our calculations? What if we had chosen 
a spot a few miles too far  north or too far  
south? What if the laws of gravitation 
were ever so little at  fault?-But now at  the 
predicted time, at the calculated spot on 
the sun's edge, the dark nloon becomes 
visible, and the feeling of relief experi-
enced concentrates into one tense instant 
all the gratitude we owe those who have 
given precision to the predictions of celes- 
tial movements, leaving them expressible by 
a simple law which can be written down in 
two lines. It is this siinplicity of the law 
of gravitation, and its accuracy which 
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some day may show limitations, but has they live. Metaphysicians and physicists 
hitherto withstood all tests, that gives to will continue to look upon science from dif- 
astronomy its preeminence over all sciences. ferent points of view, and need not resent 

Indeed, if we classify the different see- mutual criticisms of each other's methods 
tions into which science may be divided, I or conclusions. For we must remember 
think i t  may be said that their aim, in so that most of the good that is done in this 
fa r  as i t  is not purely utilitarian,%s always world is done by meddling with other peo- 
either historic or prophetic) and to the ple's affairs, and though the interference is 
mathematician, history is only prophecy always irritating and frequently futile, it 
pursued in the negative direction. It is no proves after all that our interests converge 
argument against my definition of the ob- tcnvards a 'common center. 
jects of science, that a large section of its According to PoincarB, ithe pleasure 
sub-divisions has been, and to some extent which the study of science confers consists 
still is mainly occupied with, the discovery in its power of uniting the beautiful with 
and classification of facts; 'because such the useful ;but it would be wrong to adopt 
classification can only be a first step, pre- this formula as a definition of the object of 
paring the way for a correlation into which science, because i t  applies with equal force 
the element of time must enter, and which to all human studies. I go further, and say 
therefore ultimately must depend either on that the combination of the search for the 
history or prophecy. beautiful with the achievement of the use- 

Latterly men of science, and in particu- ful is the common interest of science and 
lar  physicists, have given increased atten- humanity. Some of us may tend more in 
tion to the intrinsic meaning of the con- one direction, some in another, but there 
cepts by means of which we express the must always remain a feeling of imperfec- 
facts of nature. Everything-who can tion and only partial satisfaction unless we 
deny it?-is ultimately reduced to sense can unite the two fundamental desires of 
impressions, and i t  has therefore been as- human nature. 
serted that science is the study of the mind) I have warned you at  the beginning of 
rather than of the outside world, the very this discourse not to beat the utilitarian 
existence of which may 'be denied. The drum too loudly, and I have laid stress 
physicist has thus invaded the realm of throughout on the idealistic side, though 
philosophy and metaphysics, and even the most compelling events of the moment 
claims that kingdom as his own. Two ef- seem tio drive us in the other direction, and 
fects of these efforts, a paralyzing pessim- the near future will press the needs of ma- 
ism and an obscure vagueness of expres- terijal prospwity strongly upon us. I must 
sion, if not of thought, seriously threatened guard myself, therefore, against one criti- 
a f m  years ago to reta1.7d the healthy prog- cism which the trend of my remarks m'ay 
ress df the study of nature. If the outside invite. A t  times, when the struggle f o ~  
world were only a dream, if we never could existence keeps masses in permanent bond- 
know what really lies ;behind it, the incen- age, in a society in which a multitude of 
tivc which has moved those whose names men and women have to face starvation, 
stand out as landmarks in science is de- and when unfortunate, though purely acci- 
stroyed, and it is replaced by what? By a dental, surroundings in childhood drive 
formula which only appeals to a few spirits the weak into misery, is i t  not futile to 
entirely detached from the world in which speak of esthetic motives? Am I not, 



412 SCIENCE [w.8. VOL. XLII. NO. 1082 

while endeavoring to find a common bond 
betrween all sections of the community, in 
reality drawing a ring round a small and 
privileged leisured class, telling them these 
enjoyments are for you and for you alone? 
Should I not have found a surer ground 
for the )claims of science in its daily increas- 
ing necessity for the success of our manu- 
factures and comrnerce ? 

I have said nothing to indicate that I do 
not put the highest value on this impor- 
tant filnction of science, which finds its 
noblest task in surrendering the richness Qlf 
its sc>hieverrrents to the use of humanity. 
Rut I must asli you to reflect whether the 
achievement of wrallh and power, to the 
exclusion of higher aims, can lead to more 
than a superficial prosperity which passes 
away, because it carries the virus of its omr:l 
doom within it. Do we not find in the mar-
ship of material success the seed of the per- 
nicious ambition which has maddened a ns- 
tion, and plunged Europe into war? I s  
this contempt for all idealistic purposes not 
responsible for the mischievous doctrine 
that the power to possess confers the right 
to possess, and that possession is desirable 
in itself without regard to the use which 
is made of i t ?  1 must therefore insist that 
if we delight in enlisting the wealth accu- 
mnlated in the earth, and all the power 
stored in the orbs of heaven, or in the orbits 
of a,tomic structure, i t  should not be be- 
cause we place material wealth above intel- 
lectual enjoyment, but rather because we 
experience a double pleasure if the efforts 
of the mind contribute Co the welfare of 
the nation. When Joule taught us to util- 
ize the powers at our disposal to the best 
advantage he did it not-and his whole life 
is a proof of it-to increase either his o m  
wealth or that of the nation, but because, 
brought np in commercial life and deeply 
imhaecl with the deep insight and genius 
of science, he found his greatest delight in 

that very combination of esthetic satisfac- 
tion and useful achievement which Poin- 
car6 has SO well described. And again, 
when another of our fellow-citizens, Henry 
Wilde, showed how electrical power can be 
accumulated until i t  became an efficient 
instrument for the economic transmissiol~ 
of worlr, he found his inspiration in the in- 
tellectual gratification it gave him, rather 
than in the expectation of material gain. I 
am drawing no ring round a privilegecl 
class, but nrge that the hunger for intel- 
lectual enjoym'ent is universal and every- 
body should be given the opportunity and 
leisure of appeasing it. The duty to worlr, 
the right to live, and the leisure to think 
are the three prime necessities of our exist- 
ence, and when one of them fails we only 
live an incomplete life. 

I should have no difficulty in illustrating 
by examples, drawn from personal experi- 
ence, the power which the revelations of 
science can exert over a conlmunity steeped 
in the petty conflicts of ordinary life; but 
1 must bring these remarks to a conch~sion, 
and content myself with the account of one 
incident. 

An Anlerican friend, who possessed a 
powerful telescope, one night received the 
visit of an ardent politician. I t  was the 
time of a presidential election, Bryan and 
Taft being the opposing candidates, and 
fedling ran high. After loolring a t  clusters 
of sOars and other celestial objects, arrd hav- 
ing received answers to his various ques- 
tions the visitor turned to my friend: 

And all these stars I see, he asked, what space in 
thr heaven do they occupy? 

About the area of the moon. 
And yon tell me that every one of them is a sun 

like our own? 
Yes. 
And that  each of them rnay have a number of 

planets circulating round them like our sun? 
Yes. 
And that  there may be life on each of these 

planets 9 
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We can not tell that, but it is quite possible that 
there may be life on many of them. 

And after pondering for some time, the poli- 
tician rose and said: It does not matter after all 
whether Taft or Bryan gets in. 

Happy were the times, when i t  could be 
said with truth that the strife of politics 
counted as nothing before the silenit display 
of the heavens. Mightier issues are a t  
stake to-day: in the struggle which con-
vulses the world, all intellectual pursuits 
are vitally affected, and science gladly gives 
all the power she wields to the service of 
the state. she 'Overs her face\ 
because that Power, accumulated through 
the peaceful efforts of the sons of all na- 
tions, was never meant for death and de- 
struction; gladly she helps, because a war 
wadonly provoked threatens civilization, 
and through shall we achieve 

a peace in which once more science can hold 
up her head, proud of her strength to pre- 
serve the intellectual freedom which is 
worth more than material prosperity, to 
defeat the spirit of evil that destroyed the 
sense of brotherhood among nations, and 
to spread the love of truth. 

ARTHURSCHUSTER 

THE MIGRATIONS OF DISTINGUI,!$EED 
AMERICANS 

WIIERE do great men go? Do they go any- 
where? Are the recognized leaders of activity 
and thought in the class of "rank outsiders" 
or have they been born and brought up in the 
same spot which now marks the field of their 
labors ? 

These questions can not be answered finally 
for two reasons. In  the first place, because 
there is no perfectly authentic record from 
which the names of all leaders may bc gleaned, 
and second, because the available records are 
in many cases faulty. Nevertheless, the 
eighteen thousand names listed by "Who's 
Who in America " contains a large proportion 
of the leading men of the country, and even 
though the Fist does contain the names of 

many who are not recognized leaders, i t  is, on 
the whole, an excellent weathervane for Amer- 
ica's great and near-great in the mass. 

A~~~~ other suggestivefacts, '6 

Who " tells for each person whose biography 
appears, the place of birth and the present ad- 
dress. By comparing the two, for a large num- 
ber of cases, the facts regarding the move-
ments of great men may be a~certained. 

A study of "Who's Who" shows two dis- 
tinct movements, one from the east and south 
to the north and west; the other from the 
country distriict and the small town to the 
great city+ The great men born in the east 
and south have gone west in large numbers. 
At the same time, many of the leaders in city 
life came from outside the city. 

The movement of great men from the east 
to the west is strikingly apparent. Among 
16,449 disbinguished persons whose names ap- 
pear in "Who's Who," over nine-tenths (91.6 
Per cent.) were born in the New England7 
Middle Atlantic states, the East North Cen- 
tral, South Atlantio and East South Central 
states. This division includes roughly the 
territory east of the hLississippi River. A-
though only one twelfth of the distinguished 

persons were born west of this division line, at  
the present time, one sixth (16.8 per cent.) re-
sides there. The migrat5ons from the Eastern 
states have been felt most heavily in New Eng- 
land and in the East North Central states. 
Among the persons listed in "Who's Who," 
3,764 (22.9 per cent.) were born in New Eng- 
land-2,921 (16.2 per cent.) now live there; 

3,609 (22.0 per cent.) were born in the East 
North Central states-2,919 (16.2 Per cent-) 

I who= in Chieago. ~h~is -published
editor, Albert Nelson Marquis, was born in Ohio. 

The standards of admission to 'Who7s Who in 
Americaf divide the eligibles into two classes: ( 1 )  
Those who are selected on account of special promi- 
nenee in creditable lines of effort, making them 
the subjects of extensive interest, inquiry or dis- 
cussion in this country; and (2)  those who are 
arbitrarily included on account of official posi- 
tion-civil, military, naval, religious or educational 
-,, their connection the most exclusive 
learned or other ~ocieties." From a statenlent 
following the preface, 1912-13 edition. 


