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FRIDAY, DECEMBER 10, 1686. 

SCIEATT1FIC HEEVA N D  THEIR D UTIEAT. 

THEhonor of tlie presidency of such a society 
as this -carrying with it, as it  cloes, the duty of 
givtng a t  the close of the term of office a n  address 
on some subject of general interest - has been 
aptly compared tc the little book inentionect in the 
Revelations of St. John. -the little book which 
was 'sweet in the mouth but bitter in the belly.' 
I can only thank you for the honor, and ask your 
indulgence as to the samewhat discursive remarks 
which I am about to inflict upon you. 

There is a Spanish proverb to the effect that no 
man can at  the same time ring the bell and walk 
in the procession. For a few moments to-night I 
am to ring the bell, and being thus out of the pro- 
cession I can glance for a moment at  that part of 
it  which is nearest. At first sight it  does not ap- 
pew to be a very homogeneous or well-oidered 
parade, for the incl~vicl~~al seem bemembers to 
scattering in every dlrection, and even sometimes 
to be pulling in opposite ways ; yet there is, after 
all, n definite a~oveinent of the whole mass in the 
direction of what we call progress. I t  is not this 
general movement that I shall speak of, but rather 
of the tendencies of individuals or of certain 
classes ; some of the mo!ecular movements, so to 
speak, which are not only curious and interesting 
of themselves, but which have an important bear- 
ing upon the mass, and some comprehension of 
which is necessary to a right understanding of 
the present condition and future prospects of 
science in this country. 

The part of tlie procession of I speak is 
made up  of that body or class of men who are 
known to the public generally as 'scientists,' 

scientific men,' or 'men  of science.' As com-
monly used, all these terms have much the same 
significance ; but there are, nevertheless, shades 
of dktinction between them, and in fact we need 
several other terms for purposes of classification 
of the rather heterogeneous mass to which they 
are applied. The ~vord ' scientist ' is a coinage of 
the newspaper reporter, and, as ordinarily used, 
is very comprehensive. \\'ebster defines a scien- 
tist as being ' one learned in science, a savant,' -
that is, a wise ruan, -and the word is often used 

conveys to in? mind is rather that of one whom 
the pulrlic suppose to he a wise man. whether he 
is so or not, of one who claims to be scientific. 
shall therefore use the term ' scientist ' iu the -
broadest sense, as includiiigscientific men, whether 
they claim to be such or not, and those who claim 
to be scientific men whether they are so or not. 

By a scientific man I mean a man who uses 
scientific method in theworlr to which hespecially 
devotes himself ; wl1o possesses scientific Bnowl- 
edge, not in all departments, hut in certain special 
fields. By scientific knowledge we mean lrnowl- 
edge which is definite and which can be accurate- 
ly expreqsed. It is true that this can rarely be 
clone completely, so that each proposition shall 
precisely indicate its own conditions, but this is 
the ideal a t  which we aim. There is no man now 
living who can properly be telmed a complete 
savant, or scientist, in Webster's sense of t h e  
word. There are a few men who are not only 
thoroughly scientific in their own special depart- 
ments, bpt are also Inen possessed of lnutlx 
knowledge upon other subjects, and who habitu- 
ally think scientifically upon most matters t o  
which they give consideration ; but these men are 
the first to  admit the incompleteness and super- 
ficiality of the knolvledge of many subjects whicli 
they possess, and to embrace the opportunity which 
such a society as this affords of meeting with 
students of other \>ranches and of nlaliing that 
specially advantageous exchange in which each 
gives and receives, yet retains all that he had a t  
first. 

Almost all men suppose that they think scien- 
tifically upon all subjects ; but, as a matter of 
fact, the number of persons who are so free frona 
personal equation due to heredity, to early associa- 
tions, to emotions of various kinds, or to tempora- 
r y  disorder of the digestive or nervous machinery. 
that their mental vision is a t  all times acl~romatic 
and not astigmatic, is very small indeed. 

Every educated, healthy man possesses some 
scientific knowledge, and it  is not possible to fix 
any single test or characteristic which will dis- 
tinguish the scientific from the unscientific man. 
There are scientific tailors, bankers, and poli-
ticians, as well as physicists, chemists, and biolo- 
gists. Kant's rule, that in each special branch of 
knowledge the amount of science, properly so 

In this sense. But the suggestion which the ~~yord  called, is equal to the amount of mathematics it con- 

Fresident':, address De~ore the Philosophical society of tains. corresponds to the definition of pure science 
\Vashington. D.C., Iloc. 4. 1886,by John S. Billingr. as including mathematics and logic, and nothing 



else. I t  also corresponds to the distinction which 
most persons, consciously or unconsciously, make 
between the so-called physical,' and the natural 
or biological sciences. Most of us, I presume, 
have for the higher mathematics, and for the 
astronomers and physicists who use them, that 
profound respect which pertains to comparative 
ignorance, and to a belief that capacity for the 
higher branches of abstract analysis is a much 
rarer mental quality than are those required for 
the average work of the naturalist. I do not, 
however, propose to discuss the hierarchy of the 
sciences ; and the term science' is now so gener- 
ally used in the sense of knowledge, more or less 
accurate, of any subject, more especially in  the 
relations of causes and effects, that we must use 
the  word in this sense, and leave to the future the 
task of devising terms which will distinguish the 
sciences, properly so called, from those branches 
of study and occupation of which the most that 
can be said is that they have a scientific side. It 
is a sad thing that words should thus become po- 
larized and spoiled, but there seems to be no way 
of pre\>enting it. 

In  a general wa? we may say that a scientific 
man exercises the intellectual more than the 
emotional faculties, and is governed by his 
reason rather than by his feelings. He should be 
a man of both general and special culture, who 
has a little accurate information on many subjects 
and much accurate information on some one or 
two subjects, and who, moreover, is aware of his 
own ignorance and is not ashamed to confess it. 

We must admit that many persons who are 
known as scientists do not correspond to this 
definition. Have you never heard, and perhaps 
assented to, some such statements as these: 
& '  Smith is a scientist, but he doesn't seen1 to have 
good common sense," or "he is a scientific 
crank "? 

The unscientific mind has been defined as one 
which "is willing to accept and make statements 
of which it  has no clear conceptions to begin 
with, and of whose truth it is not assured. I t  is 
the state of mind where opinions are given and ac- 
cepted without ever being subjected to rigid tests." 
Accepting this definition, and also the implied 
definition of a scientific mind as being the reverse 
of this, let u8 for a moment depart from the beaten 
track which presidential addresses usually follow, 
and, illstead of proceeding at  once to eulogize the 
scientific mind and to recapitulate the wonderful 
results it has produced, let us consider the un-
scientific mind a little, not in a spirit of lofty con- 
descension and ill disguised contempt, but sympa- 
thetically, and from the best side that we can find. 
As this is the kind of mind which most of us 
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share with our neighbors, to a greater or less de- 
gree, it may be as well not to take too gloomy a 
view of it. I n  the first place, the men with nn- 
scientific minds form the immense majority of the 
human race. 

Our associations, habits, customs, laws, occupa- 
tions, and pleasures are, in the main, suited to 
these unscientific minds, whose enjoyment of 
social intercourse, of the every-day occurrences 
of life, of fiction, of art, poetry, and the drama, 
is perhaps none the less because they give 
and accept opinions without subjecting them to 
rigid tests. I t  is because there are a goodly num- 
ber of men who do this that the sermons of clergy- 
men, the advice of lawyers, and the prescriptions 
of physicians have a market value. This un-
scientific public has its uses. We can a t  least claim 
that we furnish the materials for the truly 
scientific mind to work with and upon ; i t  is out 
of this undifferentiated mass that the scientific 
mind supposes itself to be developed by specializa- 
tion, and from it that it obtains the means of its 
own existence. The man with the unscientific 
mind, who amuses himself with business enter- 
prises, and who does not care in  the least about 
ohms or pangenesis, may, nevertheless, be a man 
whodoes as much good in the world, is as valuable 
a citizen, and as pleasant a companion, as some of 
the men of scientific minds witl-i whom we are 
acquainted. 

And in this connection I venture to express my 
sympathy for two classes of men who have in all 
ages been generally condemned and scorned by 
others, namely, rich men and those who want to 
be rich. 

I do not know that they need the sympathy, for 
our wealthy citizens appear to support with much 
equanimity the disapprobation with which they 
are visited by lecturers and writers, -a condemna- 
tion which seems in all ages to havebeen bestowed 
on those who have by those who have not. 

So far  as those who actually are rich are con- 
cerned, we may, I suppose, admit that a few of 
them-those who furnish the money to endow 
universities and professorships, to build labora-
tories, or to furnish in other ways the means of 
support to scientilic men -are not wholly had. 
Then, also, it is not always a man's own fault that 
he is rich ; even a scientist may accidentally and 
against his will become rich. 

As to those who are not rich, but who wish to 
be rich, whose chief desire and object is to make 
money, either to avoid the necessity for further 
labor, or to secure their wives and children from 
want, or for the sake of power and desire to rule, 
I presume it is unsafe to try to offer any apologies 
for their existence. But r h e n  it is claimed for 



any class of men, scientists or others, that they do 
not want these things, it is well to remember the 
remarks made by old Sandy Rfackay after he had 
heard a sermon on universal brotherhood : ''And 
so the deevil's dead. Puir auld Nickie ; and him 
so little appreciated, too. Every gowk laying his 
sins on auld Nick's back. But 1'd' no bury him 
until he began to smell a wee strong like. It's a 
grewsome thing is premature interment." 

I have tried to indicate briefly the sense in 
which the terms ' scientist ' and 'scientific man ' 
are to be used and understood, and you see it  is 
not an easy matter. The difficulty is less as re- 
gards the term 'ma11 of science.' By this expres 
sion we mean a man who belongs to science pecul- 
iarly and especially, whose chief object in  life is 
scientific investigalion, whose thoughts and hopes 
and desires are mainly concentrated upon his 
search for new knowledge, whose thirst for fresh 
and acc~lrate information is constant and insati- 
able. These are the men who have most advanced 
science, and whom we delight to honor, more 
especially in these later days, by glowing eulo- 
giums of their zeal, energy, and disinjerestedness. 

The man of science, as definetl by his eulogists, 
is the beau iddal of a philosopher, a man whose 
life is dedicated to the advancement of knowledge 
for its own sake, and not for the sake of money 
or fame, or of professional position or advance- 
ment. He undertakes scientific investigations ex- 
clusively or mainly because he loves the work it- 
self, and not with any reference to the probable 
utility of the results. Such men delight in mental 
effort, or in the observation of natural phenomena, 
or in  experimental work, or in historical research, 
in  giving play to their imagination, in framing 
hypotheses and then in endeavoring to verify or 
disprove them, but always the main incentive is 
their own personal satisfaction (with which may 
be mingled some desire for personal fame), and 
not the pleasure or the good of others. Carried 
to an extreme, the eulogy of such men and their 
work is expressed in the toast of the Mathematical 
society of England : "Pure lnathernatics ; may it  
never be of use to any man ! "  Now, it  is one 
thing to seek one's omn pleasure, and quite 
another thing to pride one's self upon doing so. 
The men who do their scientific \x7ork for the love 
of it  do some of the best work, and, as a rule, do 
not pride themsel\es on it, or feel or express con- 
tempt for those who seek their pleasure and 
amusement in other directions. I t  is only from a 
certain class of eulogists of pure science, eo 
called, that we get such specimens of scientific 
.dudeism' as the toast just quoted, opposed to 
which mag be cited the Arab saying that " a  wise 
man without works is like acloud without water." 

There are other men who devote themselves to 
scientific work, but who prefer to seek informa- 
tion that may be useful ; who try to advance our 
knowledge of nature's laws in order that man 
may know how to adapt himself and his surround- 
ings to those laws, and thus be healthier and hap- 
pier. They make investigations, like the men of 
pure science, -investigations in which they may 
or may not take pleasure, but which they make, 
even if tedious and disagreeable, for the sake of 
solving some problem of practical importance. 
These are the men who receive from the public 
the most honor, for it  is seen that their work 
benefits others. After all, this is not peculiar t o  
the votaries of science. In all countries and all 
times, and among all 60i-ts and conditions of 
men, it has always been agreed that the best 
life, that which most deserves praise, is that 
which is devoted to the helping of others, which 
is unselfish, not stained by envy or jealousy, and 
which has as its main pleasnrr and spring of 
action the desire of making other lives more 
pleasant. of bringing light into the clark places, of 
helping humanity. 

But, on the othrr hand, the man who makes a 
profeesion of doing this, and who makes a living by 
so doing, the professional philanthropist, whether 
he be scientist or emotionalist, is by no nieans to 
be judged by his own assertions. Some wise 
German long ago remarked that ' esel singen 
schlecht, weil sie zu hoch anstimme?z,'-that is, 
' asses sing badly because they pitch their voices 
too high,'- and it  is a criticism which it  is well 
to bear in  mind. 

In  one of the sermons of Kin 0 ' the preacher 
tells the story of a powerful clan1 who laughed a t  
the fears of other fish, sajing that when he shut 
himself up he felt no anxiety : but on trying this 
method on one occasion 11hen he again opened his 
shell he found himself in a fishn~onger's shop. 
4 n d  to rely on one's own talents. on the services 
one may have rendered, on cleverness judgment, 
strength, or official position. and to feel secure in  
these, is to court the fate of the clam. 

There are not very many men of science, and 
there are no satisfactory means of increasing the 
nuniber; it is just as useles~ to exhort men to 
love science, or to sneer a t  thern hecause they do 
not, as it is to advise thern to be six feet three 
Inches high, or to c ~ n d e m u  a man because his hair 
is not red. 

While the ideal man of science must hare a 
clear, cold, keen intellect, as inevitable and as 

merciless in its concln.ions as a logic engine," it  
would seem that, in the opinion of some, his 
greatness and superiority consist not so rhuch in 
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the amount of knomledge lie possesses, or in  what 
he does with it, as in tlie intensity and purity of 
his desire for knowledge. 

This so-called thirst for knowledge must be 
closely analogous to an instinctive desire for exer- 
cise of an organ or faculty, such as that which 
leads a rat to gnaw or a rnan of fine physique to 
delight in exercise. Such instincts slroulcl not be 
neglected. If the rat does not gnaw, his teeth 
mill beconie inconvenient or injurious to himself, 
but it is not clear that he deserves any special 
eulogium tnerely because he gnaws. 

It will be observed that the definition of a scien- 
tific inan or man of science. says nothing about 
his nianners or morals. We may infer that a man 
devoted to science would have neither time nor 
incliilation for dissipation or vice ; that he would 
be virtuous either because of being passionless or 
became of his clear foresight of the consequences 
of ) ielcling to temptation. 

JIy own rxpeiience, l lowe~er,  ~vould indicate 
that eitlier this inference is not correct or that 
some supposed scientific men h a t e  been nrongly 
classified as such. How far the possession of a 
scientific. nlintl and of scientific knowledge com- 
pensates, or atones for, ill-breeding or immorality, 
for surliness, \anits,  and petty jealousy, for neg- 
lect uf uife or cllildren, for uncleanliness, physical 
ancl nlental, is a yuestion which can only be an- 
sweretl in each ind~vidual case ; but the niere fact 
that  a man d e ~ i r r i  knowledge for its own d i e  
appeals to  me to have little to do n it11 such ques- 
tions. I ~vonld prefer to know whether the man's 
knonlecige and work are of any use to his fellow- 
men, nllether he 1s the cause of soine l~arpinrss 
in otliers which noulcl not exist vvitliout Ilin~. 
Anil it niay be noted that while utllity is of sn~a l l  
account in the ekes of son~e  eulogists of the nlan 
of science, they alrnost invariably base their claims 
for his honor and snpport upon his usefulness. 

The lsreciqe limit beyond w111cl1 a scientist 
should not make rl;oneg has not yet been pie-

cisely determined, but in this vicinity there are 
some leasons for thinking t l ~ a t  the n~aximum 
limit is about $5,000 pcr annum. If there are any 
m e m h e l ~of the Pliilosophical society of Wa.;hing- 
ton who are niaking more than this, or who, as 
the result of careful and scientific intro-pection, 
discover in  tlien~selves the dawning of a deeire to 
make more than this. they may console them- 
selves with tlie reflection that the precise ethics 
and etiquette whicli should govern tlielr action 
under such painful circumstances have not yet 
been formulated. The mole they demonstrate 
their indifference to mere pecuniary considera- 
tions. the mere creditable it  is to them ; so much 
all  a le  agreod upon ; but this is nothing new, nor 
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is it specially applicable to scientists. Yet while 
each may and must settle such questions as re- 
gards himself for himself, let him be very cautious 
and chary about t r j  ing to settle them for other 
people. Denunciations of other Inen engaged in 
scientific pursuits on the ground that heir motives 
are not the proper ones, are often based on insuf- 
ficient or inaccurate knowledge, and seldom, I 
think, do good. 

This is a country and a n  age of hurry, ancl there 
seems to be a desire to rush scientific work as well 
as other things. One might suppose, from some 
of the literature on tlie subject, that the great ob- 
ject is to niake discoveries as fast as possible : to 
get all the mathematical problems worked out ; 
all the chemical combinations made : all the in- 
sects and plants properly labelled; all the bones 
ancl nluscles of every animal figured and described. 
From the point of view of the man of science 
there does not seem to be occasion for suc11 haste. 
Suppo~e that every living thing Tvere knolvn. 
figured, and described. Would tlie naturalist I;e 
a n j  happier ? Those who lvis11 to make cse of the 
results of scientific investigation of course desire 
to hasten the \vorlr, and when they furnish the 
means we cannot object to their urgency ; more-
over, there is certainly no occasion to fear that 
our stock of that peculiar for111 of hliss known as 
ignorance n ill be soon materially dinlinrshed. 

Frcm my indi\.idnal point of rievv, one of tlie 
proluinent features in llie scientific procession is 
that part of it wliich is connected with govera- 
nlent work. O~ur society brings together a large 
number of scientific Inen connected with the 
various departments ; some of them original in- 
vestigators ; most of then1 wen vvhose chief, 
though not only, pleasure is studg. A few of 
then) hare important ad~ninistrative cluries, and 
are brouglit into close relations with the lieads of 
departments anrl with congress. Upon men in 
such positions a double demand is made, and they 
are subject to criticism from two very different 
stand-points. On the one hand are the scientists, 
calling for invest~gations nhicll shall increase 
kno~vledge without special reference to utility, 
and sonletimes asking that eniployment be given 
to a particular scient~st 011 the ground that the 
work to mhicli he wishes to clevote liimself is of 
no known use, and therefore \\-ill not support him. 
On the other llancl is the denialid from the business 
men's point of view. - that they shall show prac- 
tical results ; that in demands for appropriations 
frotii the public funds they shall demonstrate that 
tlie use to be ntade of such apptopriations is for 
the public good, end that their accounts shall show 
that t1.e money has been properly expended. -
'properly' not nie~ely in the sense of usefully, 
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but also in  the legal sense, -in the sense which 
was meant by congress in granting the funds. 
Nay, more, they must consider not only the in- 
tentions of congress, but the opinions of the ac-
counting officers of the treasury, the comptroller 
and auditor, and their clerks, and not rely solely 
on their own interpretation of the statutes, if they 
mould work to the best advantage, and not have 
life made a perpetual burden and vexation of 
spirit. 

There is a tendency on the part of business nlen 
and lawyers to the belief that scientific men are 
not good organizers or administrators, and should 
be kept in leading-strings ; that it is unwise to 
trust ihem wit11 the expenditure of, or the acconnt- 
ing for. money ; and that the precise direction in 
nhich they are to investigate should be pointed 
out to thcm : in other words, that t t ~ e y  should be 
made problem-solving inachines as far as possible. 

When we leflect on the number of persons who, 
like Nark Twain s cat, feel that they are 'nearly 
lightning on superintending,' on the desire for 
power and authoiity, which is almost universal, 
the tendency to this opinion is not to be wondered 
at. Moreover, as regards the man of science, 
there Is some reason for it in the very terms by 
which he is defined, the characteristics for which 
he i. chiefly eulogizeti. 

The typical man of science is, in tact, in many 
cases an abnormity, just as a great poet, a great 
painter. or a great musician is apt to be, and this 
not only in an i in usual development of one part 
of the brain, but In a n  inferior development in 
others. True, there are exceptions to this rule, -
preat and illustriocis exceptions ; but I think we 
must admit that the man of science often lacks 
tact, and is indifferent to and careless about mat- 
ters which do not concern his special work, and 
especially about n~at ters  of accounts and pecuni- 
ary details. If such a man is a t  the head of a 
burear-,. whose work requlres many siibordinates 
and  the disbursement of large snms of money, he 
may consider the business management of his 
office as a nuisance, and delegate as much of it as 
possible to some subordinate official, who, after a 
time, becomes the real head and director of the 
bureau. Evil results have. however, been very 
rare. and the recornition of the possibility of their 
occorrence is by no means an adnlission that thev 
are a necessity, and still less of the proposition 
that administrative officers should not be scientific 
men. 

I feel very sure that there are always available 
scientific men, thoroughly 11 ell informed in their 
several departnlenls, who are also thoroughly 
good bus~ness men, and are as well qualified for 
administrative work as any. When such men are 

really wanted, they can always be found, and, as 
a matter of fact, a goodly number of them have 
been found, and are now in the goternnient 
service. 

The head of a buleau has great responsibilities ; 
and while his position is, in many respects, a de-
sirable one, it would not be eagerly sought for by 
most scientific men if its duties were fully under- 
stood. 

In the first place, the bureau chief must give up 
a great part of his time to routine hack work. 
During his businees, or office, hours he can do 
little else than this routine work, partly because 
of its amount, and partly because of the frequent 
interruptions to which he is subjected. His vis- 
itors are of all kinds, and come from all sorts of 
motives, -some to pass away half an hour, some 
to get information, some seeking office. It  will 
not work well if he takes the ground that his 
time is too important to be wasted on casual call- 
ers, and refers them to some assistant. 

In the second place, he must, to a great extent 
a t  leasl, give u p  the pleasure of personal investi- 
gation of questions that  specially interest him, 
and turn them over to others. I t  rarely happens 
that  he can carry out his on11 plans in his own 
way, and perhaps it is well tliat this should be 
the case. The general character of his work is 
usually determined for hitn either by his prede- 
cessors, or by congress, or by the general consen- 
sus of o p i n i ~ n  of scientific men interested in the 
particular subject or subjects to wllich it  relates. 
This last has very properly much weight ; in fact, 
it has much more weight than one might suppose. 
if he judged from some criticisms made upon the 
work of sonle of our bureaus whose work is more 
or lesj scientific. In these criticisms it  is urged 
that the work has not been properly planned and 
correlated ; that it should not be left within the 
power of one man to say what should be done ; that 
the plans for work should be prepared by disinter- 
ested scientific men, as, for instance, by a com-
mittee of the national academy ; and that the 
function of the bureau official slloold be executive 
only. 

I have seen a good deal of this kind of literature 
within the last ten or twelve years, and some of 
the authors of it  are very distinguished men in 
scientific work ; yet I venture to question the 
wisdom of such suggestions. As a rule, the 
plans for any extended scientific work to be un- 
dertaken by a government department are the 
result of very extended consultations with special- 
ists, and meet with the approval of a majority of 
them. Were it otherwise, the difficulties in ob- 
taining regular annual appropriations for such 
work would be preat and cumulative, for in a 



short time tlie disapproval of the majority of 
tlie scientific pnblic woultl make itself felt in 
congress. I t  is true that the vis inertiue of an 
established bureau is ~ e r y  great. The heads of 
departments change with eacli new administra- 
tion, but the lieacls of bureaus remain ; and if 
an unfit man succeeds in obtaining one of these 
positions, it is a matter of great difficulty to dis- 
place him ; but it seems to me to be wiser to 
direct the main effort to getting right men in 
right places rather than to attempt to elaborate a 
systern which shall give good results with infe~ior  
men as the executive agents, which attempt is a 
waste of energy. 

You are all familiar ~v i th  the results of the 
inquiry which has been niade by a congressional 
committee into the organization and work of cer- 
tain bureaus which are especially connected with 
scientific interests, and with the different opin- 
ions which this inquiry has brought out from sci- 
entific men. I think that the conclusion of the 
majority of the conlmittee-- that the worlr is, on 
the whole, being well done, and that the people 
are getting the worth of their money -is gener- 
ally assented to. True, some niistakes have been 
niade, some force has been wasted, some officials 
have not given satisfaction; but is it probable 
that any other system would give so much better 
results that it is wise to run the r ~ s k s  of change? 

This question brings us to the only definite 
proposition which has been made in this direc- 
tion, namely, the propobed department of science, 
to which all the bureaus whose work is plainly 
scientific, such as the coast survey, the geological 
survey, the signal service, the nar a1 obserpatory, 
etc., shall be transferred. 

The arguments in fa~*or of this are famil~ar  to 
you, and, as regards one or two of the bureaus, it 
is probdble that the proposed change would effect 
a n  in~provrment; but as to the de~itability of 
centralization ancl consolidation of qcientific in- 
terests and scGentific work illto one dcpartlnent 
under a single head, I confess that I have serious 
doubt.;. 

One of the strongest arguments in favor of such 
consolidation that I hate  seen is the address of 
the late president of tbe Cbemical society of 
Washington, Profewor Clarke, 'On the relations 
of the go\ ernment to chemistry,' delivered about 
a year ago. Professor Clarke advises the creation 
of a large, completely equipped laboratory, 
planned by clier~rists and managed by clicmiets, 
in which all the cliemical researches required by 
any department of the government shall be made, 
and the abandonment of individual laboratories 
in the eeversl bureaus on the ground that these 
last ale .mall, imperfectly equipped, and not 

NCE. 

properly specialized ; that eacli chemist in then^ 
has too broad a range of duty and receives too 
small a salary to command the best professional 
ability. He would have a national laboratory, it1 
which one specialist shall deal only with tnetals, 
another with food-products. a third with drugs, 
etc., while over the whole, directing ancl corrr- 
lating their work, shall preside the ideal chemist, 
tlie all-round man, recognized as the leader of the 
chemists of the United States. And so shonlcl 
the country get better ancl c11eapt.r results. I t  is 
an enticing plan, and one which might be ex-
tended to many other fields rjf work. Granting 
the premises that n7e shall haye the best possible 
equipment, with the best possible man at  the  
head of it, and a sufficient corps of trained spe- 
cialists, each of whom will contentedly do his own 
work as directed and he satisfied, so that there 
shall be no jealo~isies, or strikes, or boycotting, 
and we have made a long stride toward Utopia. 
But before we centralize in this way we innst set- 
tle the question of classification. Just as i n  ar-
ranging a large library there are many b~:oks 
which belong in several different sections, so it i b  

in applied scieilce. Is it certain that tlie exanl- 
itlation of food-products or of drugs sl~oulci he 
made under the direction cF the national chetr~ist 
rather than under that of the departments which 
are most interested in the coinpos~t~on and quality 
of these articles? T h ~ sdoe> not ~ee111 to me to be 
a self-erident proposttion hy any mean<. The 
opinion of a scientific man as to whether the 
government should or should not undertake to 
carry out any particular branch of scientltic re- 
search and pul)lish the results, wl~ether it \houid 
attenlpt to do such woik through officers of the 
army and nar y, or more or less rxcluri~~el> 
through persons spec~ally employed for the purpose, 
whether the scientific work shall be done under 
the direction of those wish to use, and care 
only for, the practical results, or \I hether the acl- 
entific man shall hinlself be the administrat~re 
head and direct the manner in ~vhich his rerults 
shall be applied, -the op~nion of a scientific man 
on such points, I say, will differ according to the 
part he expects or desires to take in the work, ac- 
cording lo the nature of the worlr, according to 
T$ hether he is an army or navy officer or not, ac- 
cording to whether he takes -nore pleasure In scl-
entific in~~estigations than lo administrative prob- 

lenis, and so forth. 


I t  is necessary, therefore, to apply a correet;ot~ 
for personal equation to each individual set of 
opinions before its true weight and ~7alue can 
estimated, and, unfortunately, no general fnrniula 
for this purpose has yet been worked out. 

I can only indicate my own opinions, ~r211-6 alf. 
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those of an army officer, who has all he wants to 
do, who does not covet any of his neighbors' work 
or goods, and who does not care to have any 
more masters than those whom he is at present 
t rying to serve. You see that I give you some of 
the data for the formula by which you are to cor­
rect my statements, but this is all I can do. 

I am not inclined at present to urge the creation 
of a department of science as an independent de­
par tment of the government having at its head a 
cabinet officer. Whether such an organization 
may become expedient in the future seems to me 
doubtful ; but at all events I think the t ime has 
not yet come for it. 

I do not believe that government should under­
take scientific work merely or mainly because it 
is scientific, or because some useful results may 
possibly be obtained from it. I t should do, or 
cause to be done, such scientific work as is need­
ful for its own information and guidance when 
such work cannot be done, or cannot be done so 
cheaply or conveniently by private enterprise. 
Some kinds of work it can best have done by pri­
vate contract, and not by officials ; others, by its 
own officers. To this last class belong those 
branches of scientific investigation, or the means 
for promoting them, which require long-continued 
labor and expenditure on a uniform plan ; such as 
the work of the government observatory, of the gov­
ernment surveys, of the collection of the statistics 
which are so much needed for legislative guidance, 
and in which we are at present so deficient, the 
formation of museums and libraries, and so forth. 

Considering the plans and operations of these 
government institutions from the point of view of 
the scientific public, it is highly desirable that they 
should contribute to the advancement of abstract 
science, as well as to the special practical ends for 
which they have been ins t i tu ted; but from the 
point of view of the legislator, who has the re­
sponsibility of grant ing the funds for their sup­
port, the practical results should receive the chief 
consideration, and therefore they should be the 
chief consideration on the part of those who are to 
administer these trusts. I t must be borne in mind 
that while the average legislator is, in many 
cases, not qualified to judge a priori as to wha t 
practical results may be expected from a given 
plan for scientific work, he is, nevertheless, the 
court which is to decide the question according to 
the best evidence which he can get, or, rather , 
which is brought before him, and it is no unim­
portant part of the duty of those who are experts 
in these mat ters to furnish such evidence. 

But in saying that practical results should be 
the chief consideration of the government and of 
its legislative and administrative agents it is not 

meant that these should [be the only considera­
tions. In the carrying out of any extensive piece 
of work which involves the collection of data, ex­
perimental inquiry, or the application of scientific 
results under new conditions, there is more or less 
opportunity to increase knowledge at the same 
t ime and with comparatively little increased cost. 
Such opportunity should be taken advantage of9 

and is also a proper subsidiary reason for adopt­
ing one plan of work in preference to another, or 
for selecting for appointment persons qualified 
not only to do the particular work which is the 
main object, but also for other allied work of a 
more purely scientific character. 

On the same principle it seems to me proper 
and expedient tha t when permanent government 
employees have at t imes not enough to do in their 
own departments, and can be usefully employed 
in scientific work, it is quite legitimate and proper 
to thus make use of them. For example, it is de­
sirable tha t this country should have such an or­
ganization of its army and navy as will permit of 
rapid expansion when the necessity arises, and 
this requires that more officers shall be educated 
and kept in the service than are needed for mili­
ta ry and naval duty in t ime of peace. I t has 
been the policy of the government to employ 
some of these officers in work connected with 
other departments, and especially in work which 
requires such special training, scientific or ad­
ministrative, or both, as such officers possess. To 
this objections are raised, which may be summed 
up as follows : — 

First, tha t [such officers ought not to be given 
positions which would otherwise be filled by civil­
ian scientists, because these places are more needed 
by the civilians as a means of earning subsistence, 
and because it tends to increase the competition 
for places and to lower salaries. But in other 
words, the argument is that it is injurious to the 
interests of scientific men, taken as a body, that 
the government should employ in investigations 
or work requiring special knowledge and skill 
men who have been educated and trained at its 
expense, and who are permanently employed and 
paid by it. This is analogous to the trades union 
and the anti-convict labor platforms. 

The second objection is that a rmy and navy offi­
cers do not, as a rule, possess the scientific and 
technical knowledge to properly perform duties 
lying outside of the sphere of the work for which 
they have been educated, and that they employ as 
subordinates really skilled scientific men, who 
make the plans and do most of the work, but do 
not receive proper credit for it. The reply to this 
is tha t it is a question of fact in each particular 
case, and that if the officer is able to select and 



employ good men to prepare the plans and to 
d o  the worlr, this in itself is a very good reason for 
giving hi111 the duty of such selection and employ- 
ment. 

A third objection is that when an officer of the 
army or navy is detailed for scientific or other 
special worlr, the interests of this work and of the 
public are too often made subordinate to the inter- 
ests of the naval or nlilitary service, more espe-
cially in  the matter of change of station. For ex- 
anlple, civil engineers object to the policy of 
placil~g river and harbor improvements in the 
hands of army engineers, because one of the ob- 
jectskept in view by the war department in  mak- 
ing details for this purpose is to vary the cluty of 
the indiridual officer from time to time so as to 
g i ~  Hence it  may hap- e hinl a wider experience. 
pen that an officer placetl on duty in connectiou 
wit11 the improvement of certain harbors on the 
Great Lakes shall, atter three or four years, and 
just as he has gainecl sufficient experience of the 
peculiarities of lake ~5-orB to make his supervision 
there peculiarly valuable, be transferred to work 
on the improvement of the Loner Xississippi, with 
which Ile niay be quite unfam~liar. 

I n  like manner Professor Clarke objects to ha^--
ing a laborator- con~lecfed wit11 the rnedical de- 
partment of the navy on the ground that the offi- 
cer an charge is changed every three years ; con-
sequently science suffers in order that naval 
routine may be preserr ed. 

There i3 force in this clas? of objectionq, 1)nt 
the moral I should draw fro111 them is, not that 
army and navy officers should not be allox~~ed to 
do nork outside their own departments or in 
science. but that when lhey are put upon such 
duty, the ordinary routille ot change of station 
every three or four years ~houlcl not be enforced 
upon them without careful cossideratiol~ of the 
clrcinrnstances of the case, and satisfactory 
evidence that the work on which they are en-
gaged \rill not suffer by tlie change. And, as 
a matter of fact, I believe this has been tile 
policy pursuecl, and instances could be given 
where an officer has been kept twenty years a t  
one station for this very reason. 

B pa's oler  a number of ob.jections that I hare 
heard made to the en~ployment of army and navy 
officers as administrators, on the ground that they 
are too 'bumptious,' or 'domineering,' or 'supercil- 
ious,' or ' finicky,' because every one knows what 
these mean and their force. An army officer is 
not necessarily a polisl~eil gentletnan ; neither is 
a c ix~i ian;  and a good organizer and adminis-
trator. u~l3ether officer or ci.i.ilian, wlll a t  times, 
and especially to some people, appear arbitrary and 
d i  tatorial. 

There is another objection to special details of 
army or navy officers for scientific duties which 
comes not so much from outside persons as from 
the war department and the officers themselves. 
and it  is this : aniong sucli officers there are al- 
ways a certain number who not only prefer 
special details to routine duty, but who actively 
seek for sucli details, who are perpetual canclidattls 
for them. 

The proportion of men whose ideas as to their 
o\i7u scientific acquirements. merits. and claims 
to attention, are excessive as compared with the 
ideas of their acquaintances on Che same points, is 
not greater in the army than elsewhere ; hut when 
an army officer is afflrcted in this way, the attack 
is sometimes very severe, ancl the so-called in- 
fluence which he brings to bear may cause a good 
deal of annoyance to the department, even if it he 
not sufficient to obtain his ends. I have heard 
officers of high rank. in a fit of impatience under 
such circumstances, express a most hearty and 
emphatic wish that no special details Loere possi- 
ble, so that lobbjing for them should be useless. 
This, howerer, seems to nie to be too heroic a 
remedy for the disease, which, after all, only pro- 
duces comparatively trifling irritation and dis-
comfort. 

The same et il exists, to a much greater extent, 
in the civil branches of t l ~ e  gorernment. Few 
persons call fully apprecixte the low of time, the 
IT-orry, and tlle annoyance to ~vhich the responsi- 
ble heacls of some of our bureaus for scientific 
17-orlc are sitbjected through the deslre of people 
for oEcial position and for maintenance by the 
gorernment. They have to stand always at  the 
bat and protect their wickets from the balls which 
are bowled at them in every direction, even from 
beilind by some of their own subordinates. 

It, is true that a great majority of the balls go 
wide and cause little trouble, and a majority of 
the bowlers soon get tired and leare tile field ; but 
there are generally a few persistent ones wllo 
gratlually acquire no small degree of skill in clis- 
covering the weak or unguarded points, and suc-
ceed in making things lively for a time. Con-
sidered from the point of view of the public 
interests. such men are ueeful, for altliongl~ they 
cause some loss of valuable time, and occasionally 
do a little damage by promoting hostile legislation, 
vet their criticisms are often worth taking into 
account ; they tend to prevent the ~nachine from 
getting into a rut, and they promote activity and 
attention to business on tbe part of administrative 
chiefs. It is a saying among dog-fanciers that a 
few fleas on a dog are good For liim rather than 
otherwise, as they compel him to take some exrr- 
cise under any circumstances. 



I t  ail events, I think it very doubtful whether 
the jealousies and desire for position for one's self 
or one's friends which exist under present circum- 
stances would be materially diminished under any 
other form of organization, even uncler a depart-
ment of science. 

Some conflict of interests now exists, it is true ; 
some work is tlnplicated ; but neither the conflict 
nor the duplication are necessarily wholly evil in 
the~nselves, nor in so far as tliey are evil are they 
necessary parts of the present sjstem. This system 
is of the nature of a growth ; it is organic, and not 
a meye pudding-stone aggregation ot heterogeneous 
materials, and the wise course is to correct iinproper 
bendlngs and twistings gradually, prune judiciouc- 
ly, and go slow in trying to secure radical changeq 
lest death or permanent deformitv tesult. 

I t  will be seen that in  what I have said I have 
not attempted to eulogize science or scientists in 
the abstract. C should be very sorry, hon ever, to 
have giken any one the impression that I think 
they should not be eulogized. Having read :L 

number of eloquent t~ibntes  to their importance 
by way of inducing n proper frame of minil in 
whicli to prepare this address, it is possible that I 
overdid it a llttle, and was in a sort of reaction 
stage wlle11 I began to write. But the more I 
have tllougllt on the subject, and the more carc-
fully I have so11gbt to analyze the motites and 
character of those of my acquaintances who are 
either engaged in scientific n ork or who wish to 
be considered as so doing, and to compare them 
rvitl? those who have no pretensions to science, 
and \q7210 make none, the more I have been con-
.i7incrtl that upon the {vhole the e~zloginm is the 
proper thing to g i ~ e ,  and that it is not wise to be 
critirdl as to the true inwardness of all that we 
see or hear. 

Ac least nine-tenths of the praises which have 
bee11 heaped upon sc~entitic men as a body are 
thoroughly well deserved. Arnong them are to 
be founll a very large proportion of true gentlemen, 
larger, I think, than is to be found in any other 
clasq of men, -iuen characterized by nrode5ty, un- 
selfishness, scrupulous honesty, and truthfulness, 
and by the full performance of their family and 
social duties. 

E ~ e n  their foibler may be likable. A little 
vanity or thirst for publicity, zeal in claiming 
prior it^ of discovery, or undue wrath over the 
other scientist's theory, does not and should not 
detiact from the esteem in whicl~ we hold them. 
A very good way of viewing characteristics which 
we do not like is to bear in mind that different 
parts of the brain have different functions; that 
all of them cannot act a t  once, anrl that their ten- 
dencies are sometimes contradictory. 

There are times when a scientific man does not 
think scientifically, when he does r?ot want to so 
thinlr, and possibly when it is best that he should 
not so think. There is wisdom in Sam. Lawson's 
remark that .'folks that are always telling you 
what they don't believe are sort o' stringy and 
dry. There ain't no 'sorption got out o' not be- 
lieving nothing." At one time the emotional, a t  
another the intellectual, side of the scientific man 
has the ascendency, and one nlust appeal from 
one state to the other. Were scientific thinking 
rigorously carried out to practical results in every- 
day life, there wonld be some very remarkable 
social changes, and perhaps some very disagree- 
able ones. 

That scientific pursuits give great pleasure with- 
out reference to their utility, or to the fame or 
profit to be derived from them, that they tend 
to make a man good company to himself and to 
brlng hiin into pleasant a~sociatious, is certain ; 
and that a nlali's own pleasure and happiness are 
things to he sought for in his work and compan- 
ionship is also certain. If in  this address I hate  
ventured to hint that this may not be the only. 
nor eren the most important, object in life, -
that one may be a scientific man, or even a man 
of science, and yet not be worthy of special r e \ -  
erence because he niay be at  the same time an in- 
tensely selfish man, and eren a vicious man, -1 
hope that it is clearly understood that it is with 
no intention of depreciating the glory of science, 
or the honor 11-hich is due to the large n~unber  of 
scientific gentlemen whorn I see around me. A 
scientific gentlemsan! A11 praise t o  him who 
merits this title : ~t is the blue ribbon of our day. 

We lice in  a fortunate time and place, -in the 
early manhood of a mighty nation, and in it. 
capital city, n hieh every year nlakes more beauti- 
ful, and richer in the tredsures of science, litera- 
ture, and art,  which all the lreels of the sea and 
the iron roads of the land are bringing to it. 
Life implies death ; growth presages decay ; hit 

we have good reasons for hoping that for oui 
country and our people the e ~ i l  days are yet far 
off. Yet we may not rest and eat lotus ; we may 
not devote oar htes  to our own pleasure, e5en 
though it be pleasure derived from scientific 111- 
vestigation. No rnan lives for himself alone : the 
scientific man slioulcl do so, least of all. Tl ie~e 
never was a time when the world had more neeti 
of him, and thele never was a time when more 
care was needful lest his torch should prove a fire- 
brand and destrvy more than it ~lluminates. 

The old creeds are quivering ; shifting ; chan-
ging like the colored flames on the surface of the 
Bessemer crucible. They are being analyzed, and 
accounted for, and toned down, and expla~ned, 



until many are doubting whether there is any 
solid substratum beneath : but the instiuct which 
gave those creeds their influence is unchanged. 

The religions and philosophies of the orient 
seem to have little in comrnon with modern 
science. The sage of the east did not try toclimb 
the ladder of knowledge step by step. I le  sought 
a wiedo~n which he supposed far superior t,o all 
knowledge of earthly phenon~ena obtainable 
through the senses. The man of science of the 
west seeks lrnowledge hy gradual accumulation, 
striving by comparison and experiment to elimi- 
nate the errors of individual observations, and 
doubting the po~sibilit~y of attaining wisdom in 
any other way. T l ~ e  knowledge which he has, 
or seeks, is knosvledge which may be acquired 
partly by individual effort and partly by co-opera- 
tion, which requires material resources for its 
development, the search for zvhicli may be organ- 
ized and pursitetl tllrougli the help of others, 
which is analogous in some respects to property 
which may be used for power or pleasure. The 
theologian and the poet claim that there is a 
wisdom which is not acquired, but attained to, 
which cannot be communicatecl or recei\-ed at  
pleasure. whicl~ comes in a way vaguely expressed 
by the words ' intuicion,' or inspiration,' wl~ich 
acts through and upon the emotions1 rather than 
the intellectual faculties, and wli i~h,  tliux acting, 
is sometirnes of irresist,ible power in exciting and 
directing the actions of individuals and of com-
munities. 

The answer of the modern hiologiat to the old 
Hebrew question, viz., " Why are cbildreu born 
with their hands clinched, while men die with 
their hands wide open?" would not in the least 
resemble that given by Ihe rabbis ; yet this last it 
is well that the scientist should also remember : 
b i  Because on entering the world men ~voald grasp 
every thing. but on leaving it  all slips away." 
There exist in men cert,ain mental phenomena. the 
study of which is included in what is known as 
ethics, and which are usually assumed to depend 
upon what is called moral law. Whether there is 
such a law, and whether, if i t  exists, i t  can be 
logically deduced tram observed facts 111 nature or 
is only known as a special revelation, are questions 
npuil 11 llich scientific men in their present stage 
of developnlent are not agreed. Tliere is not yet 
any satisfactory ecientific basis for what is recog- 
nized as sound ethics and morality throughout the 
civilized world : these rest upon another founda- 
tion. 

This procession, bearing its lights of all kinds, 
smoky torches, clear-burning lamps, farthing rush- 
I~ghts, and sputtering brimstone matches, papses 
through the few centuries of which we have a 

record, illuminating a11 area which varies, but 
which has been grcwing steadily larger. The in- 
dividual rnembera of the procession come from, 
and pass mto, shadow and darkness, but the light 
of the stream remains. Yet it does not seem so 
much darlmess, an infinite night, whence we 
come and whither we go, as a fog which at  a little 
distance obscures or hides all things, but which. 
nevertheless; gives the impression that there is 
light beyond and above it. I n  this fog we are 
living and groping, stumbling down blind alleys, 
only to find that there is 110 thoroughfare, getting 
lost and circling about on our own tracks as on a 
,jumbie prairie ; but slowly and irregularly we do 
seem to be getting on, and to be e~tablisl~ingsorne 
points in the survey of the continent of our own 
ignorance. 

In some directions the man of science claims lo 
lead the way ; in  others, the artist, the poet, the 
devotee. Far-reaching as the speculations of tile 
man of science may be, ranging from t l ~ e  con- 
stitntic-n and nature of a universal protyle, 
through the building of a universe to its resolution 
again into primal matter or modes of n~otiori, he 
can frame no hypothe~is which shall explain con- 
sciousness, nor has lie any data for a forrnula 
which shall tell what I~ecomes of the jndividual 
when he disappears in the all-surrounding mist. 
Does he go on seeking and learning in other ways 
or other worlds? The great Inass of mankind 
think that they have some information bearing on 
these questions : bnt, if so, i t  is a part of the wis- 
dom of the orient, and not of the physical or 
natural science of the accident. Whether after 
death there shall come increase of knowledge, 
with izcrease of desires and of means of satisfying 
them, or whether there shall be freedom from ail 
desire, and an end of cornin;. and going, we do 
not know ; nor is there any reason to suppose that 
it  is a part of the plan of the universe that we 
should know. We do know that the great ma-
jority of' men think that there are such things as 
right ancl duty, -God ant1 a future life, -and 
t>hatto each man there cornea the opportunity of 
doing sonletl~ing which he 2nd others recognize 
to be his duty. The scientific explanation of a 
part of the process by \vliicli t.his bas been brought 
about,, as by natural selection, lleretlity, education, 
progressive cllanges in this or that particular mass 
of brain matter, has not much hearing on the 
practical question of ' What to (lo about it P '  But 
it does, nevertheless, indicate that it is not a char- 
acteristic to be denourlcecl, or opposed, or neg- 
lected, since, eren in the ' struggle-for-exi~tence' 
theory, it has been, and still is, of immense i ~ n -  
portance in human soclal development. 

+'Four meu," s a y  the Talmud, "enterecl Parx- 



dise. One beheld and died. One beheld and lost 
his senses. One destroyed the young plants. 
One only entered in peace and came out in  
peace." Many are the mystic and cabalistic in- 
terpretations which have been given of this say- 
ing ; and if for 'Paradise ' we read the 'world of 

.knowledge,' each of you can no doubt best in- 
terpret the parable for himself. Speaking to a 
body of scientific men, each of whom has, I hope, 
also certain unscientific beliefs, desires, hopes, and 
longings, I will only say, ' Be strong and of a good 
courage.' S s  scientific men, let us try to increase 
and diffuse knowledge ; as men and citizens, let us 
t ry to be useful ; and, in each capacity, let us do 
the work that comes to us honestly and thorough- 
ly, and fear not the unknown future. 

When we examine that wonderful series of 
wave-marks which we call the spectrum, we find, 
as we go downwards, that the vibrations become 
slower, the dark hands wider, until a t  last we 
reach a point where there seems to be no more 
movement; the blackness is continuous, the ray 
seems dead. Yet within this year Langley has 
found that a very long way lower down the pulsa- 
tions again appear, and form, as it were, another 
spectrum ; they never really ceased, but only 
changed in rhythm, requiring new apparatus or 
new senses to appreciate them. And it  may 
well be that our human life is only the lower 
spectrum, and that beyond and above the broad 
black band which we call death there are other 
modes of impulses, -another spectrum which 
registers the ceaseless beats of waves from the 
great central fountain of force, the heart of the 
universe, in modes of existence of which we can 
but dimly dream. 

CLARKS PHILOSOPHY OF WEALTH. 

' A REMARKABLE book ! ' Such is my involun- 
tary exclamation as I finish reading Professor 
Clark's book, 'The philosophy of wealth.' In 
reviewing it  I suffer in several ways under an 
' embarrassment of riches.' There are so many 
excellent features of the work that it is difficult 
to select one or two for treatment, and there are 
so many passages in my copy marked for quo-
tation that they would occupy far more space 
than can be given to the entire review. I t  seems, 
under the circumstances, best to abandon any 
idea of an exhaustive treatment of this admirable 
book, and simply attempt to notice a few of its 
characteristics in the hope that many may be 
induced to confer a benefit on themselves by 
its perusal. 

The philosophy of wealth. By J. B. CLARK. Boston, 
Ginn, 1886. lZO. 

'The philosophy of wealth ' is a treatment of 
fundamental principles in  economics, in  which 
every page is luminous with clear analysis and 
profound thought. Yet the entire work is most 
practical, and should attract the attention of all 
interested in  the problems of the day ; for nothing 
is more needed at  the present time than deeper 
knowledge. People lose themselves in a maze of 
stock-phrases, and continue to move in the same 
weary circle because they fail to grasp primary 
principles. 

Professor Clark very properly lays emphasis on 
this point in his first chapter. He says, " If ob-
scurity still hangs over principles, the clear appre- 
hension of which is essential to all reasoning on 
the subject, the removal of it, besides having an 
incalculable value in itself, will afford a welcome 
supplement to directly practical work. I t  will 
shed light on the pressing social questions of the 
day. In  the present state of the public mind, for 
example, financial heresies and strange teachings 
concerning the rights of property find a ready 
circulation ; and if these false doctrines connect 
themselves, even remotely, with fundamental 
errors of political economy, then the assault upon 
the practical fallacies can never be quite snccess- 
ful until the underlying errors be exposed and 
corrected. Questions on the solution of which 
the general prosperity depends cannot be solved 
without the clear apprehension of correct prin-
ciples." 

The scope of the work may most readily be 
gathered from the titles of the chapters, which 
are the following : Wealth ; Labor and its relation 
to wealth ; The basis of economic law ; The ele- 
ments of social service ; The theory of value; 
The law of demand and supply ; The law of dis- 
tribution ; Wages as affected by cornbinations ; 
The ethics of trade ; The principles of co-opera- 
tion ; Non-competitive economics ; The economic 
function of the church. 

One of the best examples of clear analysis of 
eronomic phenomena is found in the discussion of 
utilities. There is first adistinction between abso- 
lute and effective utility, which explains satisfac- 
torily the apparent contradiction, found in old 
treatises, between high value in use and low value 
in exchange. Water is said to  be useful, for 
example, but to have no value. The logical am-
biguity lies in this : when we say water is more 
useful than diamonds, we think of water in the 
abstract; when we say water has no value, we 
think of a definite concrete amount of water, a 
glassful for example. But that has also very little 
use. If my glass is upset, I do not grieve : I have 
no special attachment to that particular concrete 
water, and I get some more without difficulty. 


