Friay, JuLy 18, 1919 ~
CONTENTS
Demoomtw Coordination . of Scientifie. Bf- -
forts: Dr. H, H, WHETZEL +....,-.0<vs Bl
On Duty Free Importation: C. H. AsH .., ... 55

Thé Division of Engineering, National Be-
search Counctl: GALEN H, CLEVENGER ..... B8

Scientiﬁc Events :—
The Watt Centenary; The Shortage of Coal
in Europe; The Proposed Medical Founda-

- tion for New York City; The Philadelphia
Meeting of the American Chemical Society. 60

Scientific Notes and News ,.......coveesos 62

University and Educational News ......... 6b

Discussion and Correspondense i~ : -
The History of Scignce and the Americon.
Assodiation for the Advancement of Science:

. FrepErICK E. BrascH. The Needs of Paleo-
botany: Dr. G. R. WIELAND. Gravitational
Attraction and Urenium Lead: ANDERS

" Bunn. Working up in o Swing: Drs. V.
"KagrapeToFr, PAuL E, KLOPSTEG ...... .. 66

Scventific Books :—

Kinnicutt on Sewage Dv,sposal Dr. GEORGE
W, FULLER vovvvnnerecninnncoennecsoans 71

Special Articles :—

* The Possible Presence of Corowium in
Helium from Natural Ges: Dr. HAMILTON
P. Capy axp Howard McKee ELsEY .... 71

The Iowa Academy of Science: DE. JAMES
H. LEEs

MSS. intended for publication and books, ete., intended for
review should be sent to The Editor of Science, Garrison-on-
Hudson, N. Y.

DEMOCRATIC COORDINATION OF SCI—

ENTIFIC EFFORTSt .
. CooperaTioN and coordination are the very
essence of all evolution and progress, biolog-
ical, social, political, moral, industrial or what
not. We acknowledge without controversy the
fundamental réle of these factors in the evo-
lution of living things. They constitute the
woof and warp of the social fabrie, without
them pohtlcal machinery ean mnot function,
and the wheels of industry cease to turn; they
pondxtmn every ethical and moral principle.
It is the glory of science that it has uncovered
and made clear this fundamental fact of or- -
ganic evolution. But in the organization of
its own activities how little has it profited by
its own discovery. The Honorable Elihu Root
has well said:2

Science, like charity, should: begin at home, and
has done-so.very imperfectly. Science has been
arranging, classifying, methodizing, simplifying
everything except itself. It has made possible the
tremendous modern developmént of the power of
organization which has so multiplied the effective
power of human effort as to make the differemce
from the past seem to be of kind rather than of
degree. - It has organized itself very imperfectly.
Selentific men are only recently realizing that the
.principles which apply to success on a large scale
in transportation and manufacture and general
staff work apply to them; that the difference be-
tween a mob and an army does not depend upon
occupation or purpose but upon human nature;
that the effective mower of a great number of
scientific men may be increased by organization
just as the effective power of a great number of
laborers may be increased by military diseipline.

Tt may well seem strange to the layman that

1 Presented in the symposium on ¢‘Our present
duty as botanists’’ before the joint session of
the Botanical Society of America and the Ameri-
can Phytopathological Society, December 26, 1918,
at Baltimore, Md.

2 SCIENCE, N. 8., 48, 532-534, 1918,
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secientists have not applied to their own profes-
sion the doctrine of cooperation and coordina-
tion so vigorously and successfully preached to
others. Yet the fact remains that while the
rest of mankind has gone far along the way
which we have discovered and pointed out we
still remain largely isolated and intrenched in
the feudal towers of our individualism. Here
belund moat and wall we shape and fashion
those intellectual darts with which at our an-
pual tourneys we hope to pierce the haughty
pride of some brother baron. Yet common
sense, the common-good, the very progress of
our profession demands that we abandon this
ancient outworn attitude.

For more than four years now we have been
witnessing one of the greatest convulsions in
the inexorable march of human evolution.
‘Again the intrenched autocracy of individual-
jsm has gone down before the invineible march
of democratic socialism and we look with
longing expectation for the consummation of
that age old dream, a true league of mankind,
free from the blighting menace of individual
gelfishness.

How then shall scientific men, who often
and in so many ways have pointed out the
path along which mankind shall realize its
vision of common brotherhood, perfect in their
own relations the doctrine which they have so
persistently and effectively taught. How shall
we truly cooperate and effectively coordinate
our efforts and discoveries. While I must ad-
mit the obstacles and the difficulties which
c¢onfront us, frankly I see none that are funda-
mental or insurmountable. They are in no-
wise of a different sort or more formidable
than those which confront other men. Every
honest scientist must admit the desirability,
yes the very necessity of scientific cooperation,
if we are to maintain’ that lofty position of
disinterested leadership in the economic affair
of mankind which we so long have held to be
our natural heritage.

But one short year ago this body of men ac-
knowledged this grave necessity by their com-
mon, effort to organize themselves for more ef-
fective participation in the gigantic struggle
then at its zenith.
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What then are some of the specific difficul-
ties with which we are confronted. One says,
“ This is my idea, how shall I be protected in
my. posséssion and exploitation of it” and he
hoists aloft the bughear of priority, at once the
reward and the curse of scientific work.
“ What,” eries another, “shall I share my im-
mature conclusions with my intellectual in-
feriors,” and then proceeds to contribute
another half-baked fragment to the crumbs
that litter scientific publication. Is any truly
scientific man so-poor in ideas that he can not
afford, forsooth, the loss of a crumb or two if
that the common good be better served by the
free and open display of his wares? I have
been ever free to expose my own discoveries
and ideas on scientific matters for the consid-
eration and criticism of my colleagues nor am
I aware that any of them has ever been inten-
tionally filched or appropriated. It may well
be of course that all of them have been like
the contents of the proverbial purse. No man
shall thus greatly lose, for by the very display
itself he most protects that which is truly his;
for who will steal cakes from the common
table and hope to get away with it? Another
invokes the shades of a jealous director to
justify his selfish doubts of the possibility of
cooperative action. Well, have we not ever
boasted of our academic freedom, and if we
choose to pool our ideas shall autocratic ad-
ministrators rise to say us nay? Real admin-
istrators most recognize the value and ad-
vantages of cooperation and will be the first
to approve our efforts in this direction. The
common good alone deserves consideration.
‘Will any one gainsay the fact that more than
half the words with which we dress our dar-
lings for the press are so much padding old
and soiled with wear? How immature and
verdant ‘too, too many of them are. Then why
not bring them forth in all their nakedness
and let the eyes of all the tribe appraise them
at their worth, discuss them, test them, fit
them in their proper place and stamp with gen-
eral approval that which posterity may use
with confidence and gratitude. Think of the
weary hours we now must give to burrowing
in literature. Then shall we not forswear our
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selfishness and join: to make an end of a con-
dition unscientific and ‘unsound?

. “H can’t be donel”
being done to. some degree right now among
us..- And you will. pardon me, I trust, if I
bring. forward in proof of this assertion .a
piece of cooperative research in my own field.
Under the auspices of the War Emergency
Board of American Plant Pathologists, work-
ers in fifteen states and in the federal depart-
ment have planned and carried out coopera-
tively a most extensive investigation on cereal
seed treatment with the result that in one year
we have approached general agreement. upon
a smgle simple safe and most effective method,
of wide application, for the control of exter-
nally-borne, seed infesting cereal smuts. I
need not dwell upon the advantages thereby ac-
cruing to .science and to practical agriculture.
, Once more I beg your indulgence. In a
single conference of two days duration the
potato disease pathologists of the continent in
August, 1918, in free and open exchange of
facts and ideas made more. progress toward
the solution of the difficult probléms of leaf
roll and mosaw, than would have been accom-

phshed in five years of individual reflection in

golitary confinement.

, Tt is evident, of course, that cooperation and
coordination of our scientific activities can
not be accomplished without organization.
The character of this organization is a most
vital consideration. It can not be imposed
upon us, it must be of our own making. It
must be truly democratic and without auto-
cratic possibilities. Moreover, it must directly
affect only those individuals who of their own
free choice are willing to associate themselves
together to this end, nor shall any one be ex-
cluded who is prepared to enter this associa-
tion with zeal and unselfish purpose. But or-
ganization alone, no matter how democratic,
can not succeed without good leadership; lead-
ership of the highest order, strong, vigorous,
of broad vision, wholly devoted to the common
good, above reproach. We must demand that
the ablest shall lead and we must give them
our fullest confidence, our heartiest allegiance
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and our unqua.liﬁed ;support. in. the under-
takings. | )
, Havmg now set forth what I beheve to be
the most fundamental factors for success in
cooperative undertakings in scientific work, I
may be expected to present something con-
crete respecting the modus operandi by which
we may hope to realize this success. In pre-
senting for your consideration the following
plan I am not without experimental data upon
which to base my opinion that it will be found
exceedmgly ‘workable. It is essentially the
method by which the American plant patholo-
gists have, during the past year, sought to
speed up accomplishment within their own
field. The results have been so remarkable, so
indicative of what cooperative effort may be
expected to accomplish, and the methods by
which this has been effected, so generally ap-
proved amongst us, that I venture to predict
that the machinery which we have evolved
will, in its essentials, best serve to promote in
other fields of science the true spirit of co-
operation and coordination. The thing about
which all cooperative effort in science must
center is the solution of some definite prob-
Jem, be it one of research, of teaching or of
extension. For the solution of this problem a
number of workers voluntarily agree to asso-
ciate themselves. The ideal condition is that
in which all workers in any way interested in
the problem become co-partners in the attack
upon it. Not only that but there must be a
general understanding that any person who in
the future becomes interested may, without
hesitation, claim the privilege of associating
himself in the undertaking. In short those
qniting for the conduct of a given project,
constitute the project committce. Each pro-
ject committee selects from among their num-
ber some one to be their leader, note I say
leader, for only under real leadership can the
work be carried to a successful consummation.
If the committee finds that it has been mis-
taken in its choice the evident and democratic
expectation is that it will promptly choose
another to lead. Just what is expected of the
committee chief is clearly implied in the word
leader and T therefore need not dwell upon
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hi¥ qualifications or his duties. It should be
clear, however, that neither planning &f the
Project; not partitioning of the field no¥ as-
signiistit of wotk i§ to be a functich of the
leader of of #ny group within or without
the cominittse. Edch individuil must be free
to indettake that which hig inelindtion ahd

his facilities dietats. Nor shdll any one te-

gerve to himbelf alonié atiy phase of the prob-
lem whatsoever. Bach must feel fiee to dipli-
ptd; to tedt or to try the wotk of thé other.
The solution of the problem is the thing and
porgonal agigrandizeniént at the expénse of
one’s eulleagiies must give place to Personal
gervice and its more lasting trevwaids, for I am
conviliced that thets will be thore of glory and
renown for dach participant it a cooperutive
pecotnplishiment, complete and well routided,
than in the best fragment which any of thém
aldne might phss dowit to postetity.

. You will fiext dettiand to know how effective
cooperation and voordination within the com-
mittee is to be absured without personal eon-
tact and exchange of view. I réply, it is not.
This brings us to 4 considerdtion of the
project conference. A conference of at least
b considerable majority of those proposing to
assoeiats themselves together ifi the work will
be requisite for thé very orgatiization thereof;
and the seléction of a leader will be by no
miekins the only business. At the initial eon-
ferenee thiere must be the freest and fullest ex-
chahge of data already in the hands of each
member, of all the ideas, yea, of all the
“hunches” which each may bave upon the
subject. Every man’s cards, all of thern, must
be ipon the table, faces up. They nitst in
the very beginning pool, in the fullest sehse
of that tword, their combined résoutcss and
thien therk must be an exhaustive examination
aid diseussion of every itém présented, with
finally a suimmarized inventory of their stock
in hand. With this before them, plans for fu-
tire work will be agreed wpon and each will
return to his post to carry forward to the best
of his ability that portion of the work which
ke himegelf has chosen to ‘do, feeling that he has
a vital part in a vital problem worthy of his
best endeavors. Nor will he bs tempted to dis-
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sipate his titme and etierdy on other phises of
the problem which he fégls afe necéisary com-
plimments to that tiyon which he degires to con-
centrate his efforts. He will khow that another
secks thelr sohition and will bring them even-
tually for fitting together with the parts which
he himsgelf has shéped.

Succeeding conferentes oh the project must

be arranged. They should at least be dunusl
for whilé hiuveh thay be accomiplished by cor-
responderice it is only in the heat of persomsl
diseussion that the various parts can be ef-
fectively welded into a cootdinate whols.
, There is much virtue in conferences of real
cooperators. They are mnot the talk-fests”
and sparring matches of competing individudl-
ists. They are the business meetings of an
opett corporation. They are not for the fead-
ing of preliminary papers; they are for the ma-
king of comprehensive contributions. They
réquire day8 not hours. Two solid days in-
cluding the intervening evening were required
to organize the project work on potato mosaic
leaf roll and seed certification in the Buffalo
conference of potato disease pathologists last
August; and no time was wasted. ‘These con-
ferences must be arranged for and the eooper-
ators must be gotten to them. The necessary
traveling funds must be found. )

And now I heat some skeptié mitter to his
neighbor, “ But how sbout publication® The
answer i simple. A group of men who will
coopefhte in the solation of a scientific prob-
leni will also coopéate in the publication of
their work. That t6o is thel¥ probleth, and
diffetetit ghotipd will solve it differently.

It is apparent that Some orgamization of
agsociation of the units, the projest com-
mittees, i8 not only désirable but perhaps ir-
perative. They séed the stimulis that cormes
th¥ough asSociation; each needs to coordihate
its own problem with the related ones. This
has been accomplished to some extent by the
phytopathologists in the formation of general
project committees ‘consisting of the leaders
of the comimittées on closely related projects,
48 Tor example the geéneral potato disesse pro-
jeet committee, of which Dr. W. A, Orton is
now leader,
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Within egch, well-defined field of seience,
where, cooperative; phojents of the, kind T have
" ipdicated, are in, qperatiem, there, should, be.
and natugally would be, proyided; a g,enerq,l,
coordinating board, of gtrong, aggressive, but
tactfnl lemiens, small in numbers, but alext.
and far seeing, who would guide, not; dizect,
the effective organization and development of
the cooperative idea.

Such a board must be constituted through
the freg ami Well cons;dered Qhome of a demo;
cratic eleqtpns,t@ T beligye that .the plan,
which will ingure, mest satisfactory. and effe-.
tive ngsults is; the seloction, of a-leadew by vote
of all the. coopevating workers: in|the field:
The leader to. select, subject to their approval
the remaining members of the board. The
size of the board, tenure of office and other.
details of a like nature are of relatively httle
importance so long as they remain subJect to
the control of a live democracy.

To hold that such: a program as I have here
outlingd can be carxied thmough easily and
without difficulties. would be. to acknowledge
ignorance of human nature. The selfishness
of: individuals has always been- the chief ob-
stacle to cooperative undertakings and selfish
ambition is not uncommon among scientific
men. Yet the measure of the success. of true
democracy. will a,lways be, the extent to, which,
this human weakness is suppressed, and elimi-
nated,. Copperation among scientists. for the
solution of problems must come, In no, other
way shall we. be: able to rige to the demands
and the opportunities of the age. The pioneer
days of scignce, are, largely over and progress,
ig to. be, made only by erganized and united
effort. Why shall not the botanists of Amer-
ica lead? Already one group among. us. has,
mdp,cated the possibilities in this direction.
Bot;any in its broadest sense must justify; itself
in, an, economic world, exen as chemistry is do-
ing and there is no want for opportunities.
Colleagues. shall we. organize, shall we, eo-
opexate, shall we, coordimate, and shall we show,

the wax{
H. H. WagTzEL
CHATRMAN. OF THE WAR EMERGENCY BOARD.
OF AMERICAN PLANT PATHOLOGISTS,
CorNELL UNIVERSITY
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ON, DUTY-FREE IMRORTATION,

Brroge. the great war, the. practise .of im-
porting duty free many things required: by.
educational institutions. had: become so thor-
oughly.established as to be regarded. as part ofi
the, normal coypsk of: events,  What had first
been regarded: as. & special privilege came to:
be, looked upon @s a special right; and: insti-
tutions, justly. of unjustly, considered them-.
selives entitled to purchase anything required:
for. their maintenance in the lowest world
market and to do: this guite regardless of any
conditions of high tariff or low tariff. Fro-
hibitive tariff; protective tariff; tariff fox. rev-
enue only. had little or no interest for them.
“Made in Germany” “Made in Japan
“ Made in. England,” were more familiar in-
scpiptions. on laboratory. apparatus than
“ Made in America.”

In: August, 1914, duty-free importation was
stopped and now for the first time it is pos-
sible. to resume it agaim. The question of
whether ox not it is desirable to do so is to the.
mind of the writer a pertinent one.

That it was the part of wisdom and good:'
policy in the early days of our country when
“higher education ” was represented by a few -
denominational institutions, mainly supported:
by private contributions to. grant them the
privilege of importing without duty the in-
struments necessary for their research, is be-
yond question.

Science was practically unknown in this
country; in fact, science as we kmow it to-day
was almost unknown in the world. The.
amount of apparatus required by all the world
was but a small fraction of that now utilized
by America alone. An astronomical telescope,
a compound microscope, & spectroscope was 2
rare instrument for which the world must be
sought over, and having located an instrument
of scientific interest, what more natural than
that the pioneers of sclence in this country
should be allowed to 1mport it duty free?
They were furthermg the development of sci-
ence and education and helping to create the
demand that now exists for enormous quanti-
tieg of such instruments, mgny of whl,ch, hayve
developed entirely out of the ¢lass of scientific




