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THE FUTUBE O F  A11fERICrlN S C I E N C E .  

THEprogress of science in any age is cleter- 
mined largely by the circumstances of its en-
vironment. The soil in which it is rooted, the 
atmosphere from ml~ich it drams the niaterials 
of its life, ancl the stimulus of light and heat 
which it receives, all have a strong determining 
influeilce upon its growth. Nowhcre, prob-
ably, has this influence of the surroundings 
been more potent tlian in our own land. The 
intense activity of our people, the high intel- 
lectual, commercial, and social pressure nncler 
which they live, their eatllusiastic iuterest in 
scieiltific linowledge and tlie geilerous liberal- 
ity with which they foster it,  -all these agen- 
cies have hail a powerful influence in creating 
the position \vl~icll American science asqmnes 
to-day. We rnay not, incleed, boast of a sci- 
entific recorrl as full and complete as that of 
other countrit~s : but we inay ancl should take 
an honest pride in the achievements in pure 
science which me have already actually accom- 
plished. The ilan~es of Agassiz a i d  of Peirce, 
of Bache, H e n r ~ ,  :~11(1 Dmper, of Hare and 
Silliman, of Bond, Watson, and Chauvenet, of 
Rittenhonse and Ssston,  of Rogers, EIitchcocli, 
and Clenveland, are wortliy to be enrolled high 
up in the temple of scientific fame. The work 
clone by these men in the direction of original 
research will ever stand tlie test of time, nncl 
will always keep their memories green. 

The leading feature of American saience, 
however, and that which most clistinctively 
characterizes it, is its utilitarianism. True, 
there are in our country able investigators 
worliing in scientific fields which do not offer 
the promise of material reward : bnt notwith- 
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s t a n d i ~ ~ gthis, it leulains still true that thosc 
sciences whose principles are capable of nsr-
ful application are the most zealonsly cu1tiv:tt- 
ed among us, anti attract the largest number 
of students. Nor is this to he a t  all regretted. 
Research is none tile less gcnuine, investiga- 
ti011 none the less n~orthy. 1)ecausr tile truth 
i t  cliscovers is utilizable for the bruefit of 
manl<ind. Grantii~g, cven, that the discoverj 
of truth for its own sake is a nobler pursuit. 
because a less purely selfish one ; does i t  be- 
come any the less noble when i t  is nsccrtainecl 
that the truth tlius discovered is capable of 
in~portant applications wbich increase te~lfold 
the happiness of 11~~1nan I t  ma?- reudilx life? 
be conceclecl thzt the man who cliscovers 110th- 
ing himself, but only applies to useful purposes 
the principles which others have discovered, 
stands upon a lower plane than the invostiga- 
tor. But when the investigator beco~ncs him- 
self the utilizer ; when the sailze mind that 
rnade the discovery contrives also tlie machine 
by which i t  is applied to useful purposes, -
the combined achie~ement must 1 ) ~ranlied as 

superior to either of its separate results. 
The inventive genius of this country is pre- 

eminent. We reap the benefits of it on every 
side. Our houses are more comfortable, our 
railwaj s more safe, our fabrics cheaper, tind 
our education more thorough, bec:i~rse of usc-
ful inventions. Becoming restive : ~ t  tile slon 
progress of discovery, the inveiltor has llimscl r 
assnmecl the rSle of investigator ; anci the le-  
snlts of his researches appear in the recorcis 
of the patent-oWce. I n  the olden times the 
iiivestigstor was content to malie his discov- 
eries, and to publish them, consecrating to 
science the knowledge thus obtained. IIin 
more moclern representative carefully treasures 
what 11e has discovered, until he has exhausted 
its practical applicatioas. J11 conscquellcc, the 
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cliscoveries upon nhich inally of tile moit im- 
portant scientific inventions of the day rest, 
will he searched for in vain in scientific litera- 
ture. The telegraph, thc telephone, ancl the 
electlic light are inrer~tions ~ h i c h  illustrate 
the fact now stnted, in an elnillent degree. 

Another direction in vllich applied sciencc 
has been derelopecl in this country i s  founcl 
in the work done by the I-:trious go~crninent 
organizations. I s  the weather-prohabilit an 
important factor in the citizens' wclfalc? 
Immediately the signal service of the aririy is 
developed into a complete nleteorological or- 
ganization to collect data, and deduce fore- 
casts. I s  navigatioil to bc rnadc more snfe, 
and internal bolunclnries inore accurate ? The 
coast and geoclctic s ~ ~ r v c y  is created to carry 
011 tile most refined investigations upon stnnd- 
ards of measure, and the various methods of 
appl,ring them. IS the fishery c~uestiolz an  
important one to our comlricrcial interests? 
A fish connnission is organized, and ondcr its 
direction the most elaborate iilrestigntioiis 
in vertebratc ant1 invcrtcbrate zoology arc 
undcrtalien. Are the mineral lancls of the 
governnicnt to he reported on? Geological 
bnrveys arc comi~lissioiiecl to explore the pub- 
lic domain, ancl are clothed with ample powrr 
to make their work elaborate a n ~ l  eshnustive, 
ancl to einbocly their results in estcndecl rc-
ports, not alone on the economic side, but in- 
cluding all thc collnteral braiichcs of sciencc. 
I s  a lii~owledge of the properties of iron and 
steel of csscntial vnluc i11 constructive cngi-
nccring? Fortllwith a special commission 
appears, charged with authority to esccutc 
the most retinccl chc~nical niialyses ant1 the 
most iiclicate physical tcsts upon thusc metals. 
I s  tlicre clangcr to agricultnral interests froin 
tlle depreciation of insects? An entomological 
conlmissioii is appoiiltecl by Congress, with in- 
structions to cshaust thc resources of science 
for the protection of the crops. AIoreorcr, 
besiclcs the nrorli clone in this way, spccial 
investigations are always in progrcss under 
the clircction of the departments ; more espe-
cially thosc of mar, of the navy, of thc trcas- 
ury, and of the interior; the services of tllc 

engineer-corps, iri river and harbor improvc- 
ments, for example, it is not easy to over-
estimate. I n  the end, it is true, these invcsti- 
gations have a practical object; but to attain 
this, in maily cases, theoretical results are 
reachecl which are of the highest vdue  to 
~ 1 r r esciencr . 

I t  is no wonder, then, that, in the nliclst of 
such kindly appreciation by the intelligent ancl 
ed~~cnteclmasses of our people, -an apprecia- 
tion manifested alike by personal munificence 
and by govcrilinental appropriation, -all the 
sciences, but especially those nrhich r e ~ a r d  
appreciation by practical benefits, shoulcl hare 
attained tlieir presei~t satisfactory develop- 
ment. Who can say to how large an extent 
the eniiiient position of practical astronomy 
iri America is due to the unrivallecl telescopes 
of Alvan Clark? The R-onclerful microscopic 
photograplis of Woodward h a ~ e  bec~ l  made 
possible only by the perfection to which 'h'olles 
has brought his object-glasses. The bolomcter 
of Langley has given us new coriceptions of 
sunlight ; nncl the exqoisitc gratings of Rovu- 
land promisc to clo still grcatcr things for us, 
in thc same clircction. I n  the experimental 
scienccs especially, their uncsamplccl advance 
is a continnal testimony to the ah~inclant rc- 
turn ~ ~ h i c h  practicc has made for the benefits 
i t  has reccivccl from theory. 

Whilc thc scientific cynic may conclemn the 
utilitarinilisill of oar age, thc morc liberal man 
rejoices in i t ,  siilcc sciencc is thereby the more 
aclvanccd. IIe is thankft~l that tlie people 
view tllesc sciciititic cjnestioils with thc hroaclcst 
libcralism ; that they are not disposccl to con- 
fine scientific inquiry to those iiivestig a t '  lolls 
alonc whosc results are practical, hut pour out 
their substance frcely in aid of scientific work 
in all clircctions, thcorctical as well as practi- 
cal, pure as mcll as applicd. This generous 
clisl~osition toward scientific research, so ehar- 
actcristiu of this country, has called fort11 
unreserrecl commenclation in Earopc. Tlie 
munificcncc of the gifts which have bccn macle 
to sciencc, both public ancl priratc, the liber- 
ality with which research has bccn enclowed 
in ,America, have been the astonishment of 



men of science in other countries. Such is 
the environment in which American science 
has been developed ; such the fa\,oriag soil, 
atmosphcrc, aiid warmth which it has~ ~ i t h  

thus far accomplishec~ its growth. 


Undcr snch conclitions, i t  is not diEc~ilt to 
foresee a brilliant liiture for American science. 
Scientific evolution, like the evolution of a 
species, requires colnplete conformity to the 
conditions of existence. The science of to- 
day is in thorough accord rritll the spirit of 
the American people. 'l'hey arc proud of 
every achievement i t  malces, and are satisfied 
with the rcturns i t  is giving tlieln for their 
iiir~estmeats. To  continue this entente cordi-
ale, should be the object of every scientific 
worker. I4e may the more readily concede 
some practical return for the facilities for in- 
vestigation which the pcople have fnrnishcd ; 
since the march of discovery is not in the least 
hindered, but rather promotecl, by the practical 
application of the new truth i t  develops. IIis 
attitude toward invention should be apprecia- 
tive and cordial. I Ie  slio~llcl cast aside all pre- 
judice against the mail of patents and practical 
devices, and should stand ready to welcoine 
the inrestigator in ~ h a t e ~ e r  garb he appears. 

But more than this. Science must be true 
to itself as well as in accord wit11 its surroancl- 
ings. I t  mnst ma i~~ ta in  ever the highest tone 
and the most impartial accuracy. I t  must 
covet the scr~ltiny of every eye, anel must be 
generous ever in the acknowledgment of its 
~hortcomings. ITigher than all, it  must be 
dcvoted to the truth. I t  must cheerfillly 
undertake the severest labor to secure i t ,  and 
must deem no sacrifice too great in order to 
preserve it. It must hare an unlimited capa- 
city for work, aiicl an unlimited enth~rsiasm 
in it, while a t  the sanie time a proper reserve 
in affirming the results of it.  TT7hile striving 
itself for the highest attainable accuracy, it 
must be catholic aiid liberal toward others. 
I t  mast not magnify differences, nor impute 
inot i~es .  I t  must be ready to acljost, \\it21 the 
iitmost patience, coiiclusions which are appar- 
ently discordant. I t  niust treat 311 questions 
with fairness and candor. When it \ pntures 

nca~es tthe bo~~ndaries of knowledge, it should 
assert itself cautionsly. I11 its relations with 
other dcpartincnts of knowleclge, it must pre- 
ser1.e toward them a clue coiisicleration. It 
must venture upon prccliction with circum-
spection. I t  must take cale, on the one hand, 
not to set too narrow limits to the possibilities 
of discovery ; on the other, i t  must be quick to 
discerii the clirections of advance, and to utilize 
the smallest suggestion to promote discovery. 
I t  must be fruitfi11 in working hj-y-pothescs, but 
i t  must test these with unsparing ~ i g o r  before 
i t  offers them as a part of established truth. 

Moreover, in order that i t  niay advance 
beg ond the boundaries of present linowledge, 
it nllrst keep fully arid coiistai~tly informed of 
the positioil of the ever-varying line which 
niarlis the limits of the l inof~n.  I t  must have 
and use all the publicatioiis in which are 
recorded the nork (lone by others in all the 
various fields of research. I t  must not waste 
its energies in doing again nhat  has already 
been well done. Beginning its work where 
others have left off, it must carry out into the 
misty region of hypothesis the most complete 
methods linomn for the solution of the prob- 
lems it has att:lc~liecl. Not contented alone 
with receiving the nork of others, it niust 
furnish its ~netllocls and results for publication. 
thus contributing its part to the interchange 
and discussion of opinions by which discover- 
ies finally become an integral part of truth. 
I t  must recognize the importai~ce of making 
the sciciitific literature of the d y  the reposi- 
tory of scientific progress ; so that every ad- 
vance, whether of theoretic or :ipplied science, 
may find a record in its pagcs. 

The year 1553 opens auspicionsly. The 
scientific sky is clear, aiicl the outlook promis- 
ing. If  true to itself and to its surroundings, 
Ainerican science has i~othing to fear from the 
future. With the increase of a generous 
people, and the spreacl of iiltelligeilt scientific 
thought, i t  has every thing to l1ope. Under 
these favorable circumstances, SCIENCEenters 
upon its career. May it early recognize the 
conditions of this certain progress, aiicl ever 
be 011 the alert to help it for\v:tid. 


