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TTIE NATION'S POBTWTAIL BUDGET f o r  
rese:rreh and developiilent during 1947 reached 
the highest 'point in oul liistory-more than 
$1.1 billion." Thus John R Steelrnan reports 

to President Trurnan in "Science and Public Policy" 
on the unpi~ecrdented voluine of our national rescarell 
effort (2). 

This is a st;tggel-ing figure when vlewed against a 
total national research expenditure in 1930 of $166 
million and of $345 rnillion in 1940. Over a period 
of 17  years the national budget for re5eareh and (level- 
olxnent has increased rrtore than 560 percent. Steel-
inan ieeornmends Curtlirr that "our n:rtional expendi- 
tures f o r  research and development should increase as  
r a p d l y  as  possible. By 1957, we should have a t  least 
c1oulr)led our present budget for  this purpose" (3). 

If  Strelman were making his report today, he would 
liaxe tlie federal expenditures on atoiilic energy re- 
sealch ancl clevelopment to add to the total. Official? 
of the Atomic Energy Cominlssion estinrate that ap- 
proxirriately 300 million dollars of their federal ap- 
propriation are now spent annually on scientific re- 
search, exclusive of conitruction, weapon developiuent, 
ancl administrativi~ costs This raises the total an-
nual national expendit~ire J O T  IScse rrch and develop- 
nlent to well over. thr b~llion dollar inarli. 

For  the cause of science, this cal!s fo r  rejoicing. 
Rut  sonlething has bcen overlooked. The scientific 

, ONR-AEC POI~ICY 

I t  is interesting to note the stand taken in this 
respect by two governi~rent agencies which today figure 

no st importantly in scientific research-the Office of 
Naval Research and the Atonlic Energy Cornmission. 
ONE'S publication policy has been stated as  .follows: 
'"The most appropriate means of disseminating results 
of sponsored research is by publication in tlie recog- 
nized scientific channels." The AEC, i n  its Fif th  
Seiniannual Report, says : "The Co~nmission's policy 
is to encourage tlie use of norinal channels f o r  the 
release of scientific and technical information" (8). 
Both agencies have adopted this policy because they 
believe the norrnal channels for scientific publication 
have been testccl by tiine and found acceptable. But 
tlie policy has now proved inadequate. 

Ilet us review .effects of this policy. The Royal 
Society Scientific I nforrnation Conference, held in 
London last suiller to exarrrine the scientific publica- 
tion problem on a n  international scale, listed these 
rr~ajor effects of the existing publication systern of 
scientific papers : 

1. Absolute loss of knowledge. Many papers are never 
seen by the workers who could make use of their findings 
and who are therefore obliged to discover the results fo r  
themselves. 

2. Kelalaee loss of Icnowledgr. Owing to delays i n  
pvhlicatioll, abstracting and distribution, scientific papers 
often reach interested workers long af ter  their publica- 

jonrnals-in wliicli results of this trelnendous r e ~ e ~ c h  tion, occasionally as  long as  three years. This delay 

effort would norrnally be published-have not kept u p  
either in  volume or in  scope with the increase in  re- 
search. On tlie contrary, these journals have been 
beset by rising printing costs and overtaxed by the 
alnount of good scientiiic nlaterial crying to be pub- 
lished. 

To rnake rnatters very much worse, most research 
expenditures are rnade by tlie federal governrnmt and 
publication in the government, by tradition, has been 
riewed rather dirnly because Congress frowns on pub- 
licity by govern~nent agencies. Although scientific 
publication is a necessary part  of researcli and a f a r  
c1.y fro111 p~iblicity, the bad connotation of publishing 
by the governrrrei~t persists. This is unfortunate, fo r  
science rests upon its published record, and this record 
is of the utmost iinportance. 

slows down the whole circulation of science and also leads 
to nnnecessary dup1ic:ition. 

3. Inconvenience, due to loss of research time in search- 
ing for  literature and for  this purpose reading through 
masses of irrelevant .information. 

4. lncreaszng cost of pr~blzcation, which in turn has 
three consequences : 

a. 	 Reducing the possibrlity of full publication of sci- 
entific material 

h 	 Crippling scientific societies by so adding to  their 
subscriptions tha t  they lose membership, and conse- 
quent] y 

c. 	 Depriving the students of poorer fiuances of the pos- 
sihrlity of membership of these societies. 

5. Loss of scientific, clerical, ant1 technical manpower 
in directing and administering a n  extremely complicated 
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and overlapping series of srn:rll undertakings producing 
scientific literature. 

The report concludes that "these obstructions to sci- 
entific progress are plain and obvious" (5). 

These, then, a re ,  some of tlle recognized universal 
effects of the existing systeln of scientific publication. 
ONlZ and AEC, in  recornmending use of this system, 
as ito now exists, are recorrlrrlending use of an inade- 
quate system, but are severely lirrdtcd in  authority 
and resources to niake it  more adequate. A t  tlle same 
time they are burdening the scientific press by adding 
to the volurrie of papers i t  must handle. 

'ro illuslrate specifically what is happening to the 
normal cbannels for  scientific publication, let us ex-
amine journals in  two very important fields: physics 
and the biological sciences. 

Physics. The Anierican Institute of Physics pub- 
lishes the following journals: Physieal Review, Re-
,uieuls of Modern Z'hysics, Journal of the Optical 
Society of America, Journal of the Acolsstical Society 
of America, American Journal of Physics, Re.uietu o f  
Scientific Instruments, Jozrrlzal of Chemical Physics, 
and Jourvbal of Applied .I'l~ysics. The first five are  
l~ulr)lis2ied by the Institute fo r  niember societies and 
the last three are  the property of the Institute. About 
a. year ago the Institute started a semitecbnieal pub- 
lication, Physics Today. 

The Institute is trying to cope with its increased 
publication costs by using a standardized format fo r  
all of its eight technical journals, by lowering typo- 
graphical standards somewhat, and by expecting au- 
thors (or their laboratories) to make an appreciable 
contribution towards the cost of publication. Such 
aid is asked on tlie grounds that this cost is srnall com- 
pared with that of the research described, and that i t  
encourages brevity of presentation. This policy is im- 
pleiuented by giving no free reprints and by charging 
a high price fo r  any  number u p  to 150. Price of re- 
prints ranges frotn $11.90 for  150 reprints of articles 
of 1-4 pages to $59.50 for  a n  artiele of 17-20 pages. 
An additional $7.50 is charged for  covers. Alterna-

tively, authors may elect to pay a publication charge 
of $4 per page. I n  this case they are  entitled to  100 
"free" reprints (without covers), and the price of 
further copies is then obtained by deducting that of 
t;he first 100 froni the prices quoted above. I n  prac- 
tice, the latter option is decidedly more expensive for  
the author. It is nevertheless the one that he is ex- 
pected nornially to adopt as a means of meeting part  
of the costs of publication. 

The authors are also expected to prepare any dia- 
granrs included with the paper in  a form suitable fo r  
immediate publication. The American Institute of 
Physics offers no facilities fop redrawing. Poor dia- 

grams are returned to the authors, and the result is 
delay of publication. 

The author is expectcd not to iiiake changes after 
his article has reached the galley proof stage, ant1 is 
charged $3 pel. hour fo r  edilorial eorrcctions. 

In spite of these restrictions, physicists arc publish- 
ing a t  an increasing rate. I-Tt.nry A. Barton, director 
of the American Institute of Physics, reporting on 
the financial dificultics of the Joztrnal of Chel~zical 
Physics, says : "The budget was Iialanced in 1948 only 
by 'holding over' sorrie 200 pages ready for  publica- 
tion . . . to catch u p  and keep np  with tlie acceler- 
xted How of 111ateria1 meeting the editorial standards 
of the :Journal, 2000 pages are needed for  1949." I n  
1944, 596 pages had been adequate. 

Dr. Barton continues : "The estin~ated total incolne 
of the Journal f o r  1949 is $30,000, \vhicil falls $20,000 
short of providing for  the demand. . . . To meet the 
need of the Journal of Cher~~icalPhysics and others 
of a like nature, the Institute mould have to budget 
such large deficits as  to exhaust its total financial re- 
serves in  eighteen months. Obviously a. more durable 
solution must be Sound. Mean~vhile the Executive 
(Jomrnittee of the Institute must very reluctantly re-
strict the page budget -for 1949 to a figure much lower 
than 2000. . . . It is hard to overstate the seriousness 
of the present situation" (I) .  

I-low much of all this should be of concern to the 
government? A count of all articles and letters-to- 
the-editor appearing in the PW?jsical Review over a 
six- non nth period last year revealed that fully a third 
\\-ere reports on government-sponsored research. 
There is no wny of estimating what percentage of 
governrrrent research papers go unpublisherl, but the 
journal's many-~nonttr backlog indicates that very 
nrany such papers are  lying in tlie editor's basket. 

Furthermore, the rise of nuclear physics has created 
s&cial needs and no journal has come into being to 
~ r o v i d e  for  them. F o r  instance, as  f a r  as ONE, and 
AEC are concerned, there is no "norn~al" publication 
channel fo r  the hundreds of nuclear physicists work- 
ing on their progra~ns. I f  results in  this field are 
I~ublished they add to the burden of tbe present 
I>hysi'es journals. 

Nuclear physicists have an alternative : they can 
:r ~ ddo publish in  McGraw-IIill's sernitcchnical nraga- 
zine Nueleonies. T t  provides only limited publishing 
facilities but i t  fills, in a marginal way, a need that 
tornmercial backing can fill where a less favorable 
financial position prevents the nonproiit Institute of 
lJhysics from attending adequately to many of the 
scientists i t  was founded to serve. 

UioZogicaZ scieaces. The situation as regards pub- 
lication in the biological sc.iences is a t  least as serious 
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as in  physics. F o r  one tliing, the research men in the 
biological sciences have not been organized until very 
recently. The American Institute of Biological Sci- 
cnces was started just a year ago to serve tliis im- 
portant group of scientists, whereas the American 
Institute of Physics was founded in 1931. 

This looseness of organization has led to confusion. 
A count made recently by the American Institute of 
Biological Sciences reveals that there are  in  existence 
some forty journals in  tliis field, some with a circnla- 
tion of only two hundred. To rriention just a few, 
there are  the Amcrican Journal of Physiology, Jour- 
n121 of General Physiology,  Plpnt Physiology, fi~cology, 
Ecological Monographs, Phytopathology,  Jourlzal of 
Parasitology, American Biology Teacher, Journal of 
Hacterzology, Bacteriological Reviews, the Bryologist, 
American Jourlzal of Botany ,  Copeia, Journal o f  
Heredity, Growth, Transactions of American En to -
rnological Society,  Journal of Economic Elztomology, 
Entomological News. 

I t  would be difIicult indeed to establish which are 
the normal channels fo r  publication here. Many of 
tlie journals seem to overlap in function and field 
covered. Many reach sucli a limited audience that it 
n ould seen1 tliey hardly justify their publication costs. 
I t  is little wonder that publishers of most journals 
in the biological sciences are  worried. 

And yet the biologists constitute a large group that 
tllust be served. Seventeen member and affiliated 
societies, comprising over 10,000 scientists, have joined 
tlie AIBS in its first year of existence. Ten thousand 
.scientists have lnuch to say and there should be organ- 
ized channels through which tliey could speak. A I B S  
has already appointed a Comrriittee on Publication 
Problems to study tlie question. Under the capable 
tl~rection of A. J. Riker, University of Wisconsin, this 
c>oltlmittee is trying lo coine up  with soine publication 
answers fo r  its colleagues. 

I t  is not necessary to recount here the publication 
troubles besetting scientists in  other fields. I t  is safe 
to say that fo r  the most par t  the learned journals are 
refusing good articles, forcing authors to pay for  the 
privilege of publication, or reducing articles to little 
lnore than abstracts. To the extent that the scientific 
press has heen forced to exclude useful material the 
progress of science is heing slowed. To that extent, 
the norrr~al channels, as  the situation now stands, are 
proving inadequate to the disseinination of the na-
tion's scientific information. 

The scientific journals are  not to blaine for  the 
~ i lua t ion  and they can do little to correct it. But  the 
govcrnmmt agencies that provide the principal sup- 

port of research lilight logically be expected to help 
shoulder tlie burden of publication that tliis research 
creates. 

Tlie scientific information divisions of the govern- 
lnent agencies are concerned with the problem. They 
have listened to various schemes and suggest!d various 
schenies. &Iany sent representatives to tlie Royal So- 
ciety Scientific Information Conference mentioned be- 
fore, which brought together heads of departments in  
universities and technical colleges, directors of gov-
ernrnent laboratories, research associations and indus- 
trial laboratories, and editors of scientific publications 
in Britain and the United States. Tlie conference was 
called "to discover in  what directions improved serv- 
ices can be provided f o r  the promotion of science by 
assisting working scientists in tlie diss~niination and 
assimilation of scientific infortnation" ( 6 ) .  

Tlie first proposals the conference considered were 
f o r  a panacea-one solution for  all the world's scien- 
tific publication woes. The most publicized scheme 
was that presented by .J. D. Bernal of Birkbeck Col- 
lege, London, fo r  replacing the present system of in- 
dependent journals with a systern for  distributing in- 
dividually printed papers through a central agency. 
"National Distributing Authorities" would be created, 
to receive papers and refer them to panels of appro- 
priate scientific societies. On acceptance, papers 
would be printed by the National Distributing Author- 
ities concerned and distributed according to a detailed 
scheme. 

Dr. Bernal's plan aroused sucli a storm of protest 
that he finally withdrew his paper from the conference 
agenda in the interest of harmony. The official pro- 
test of the Society for  Freedom of Science (Great 
Britain) contains the following statenlent (4 )  : 

Scientific publication is a natural and indispensable 
sequel to scieiitific investigation, the two together form- 
ing an indivisible proccss which rests essentially on the 
individual freedom of men of scieiice to  worlr, write and 
publish as  they choose within the powers they recognize 
as  their own. The scheme for centralized printing and 
issue of scientific papers seerns to threaten these rights 
to  scientific freedom very dircctly and to  iiivolve a great  
over-all loss of efficiency. 

I n  view of this violent reaction it  would seen1 wise 
to recognize the fact that we cannot hope to solve our 
prohlein with any one scherr~e. I f  the experience of 
the conference is any criterion, rnany solutions must be 
sought and niany experiments undertaken before we 
can approach effectiveness. The conference made 
progress only when i t  scttled down to tackling the 
prohlenl by niany nlethods in many places. Delegates 
returned to their countries deterinined to clean out 
their own closets first. 
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These are the steps proposed, thcn, fo r  action by 
government research agencies (but no one of the steps 
is adequate alone) : 

1. Suppori o f  the normal clt,unnels. I1 must be 
recognized that the normal channels through which 
scientific inforrr~ation is published, if they are  to cope 
with a billion dollars of research annually, must hc 
supported. 

Existing legislation of course prohibits a govern-
ment agency from supporting a private publication. 
That regulation need not be challenged. Support 
could be given to the learned societies or to groups oE 
I c a r n ~ d  societies throuqh their institutes to set ul) a 
central clearing offlee to cope with the publication 
problems of their own official journals. The Ameri- 
can Institute of Biological Sciences has such a central 
unit under consideration to help solve the publication 
problems or  its niernbers, and funds are being sought 
for- support frorr~ private research foundations. It 
seems only fair  and right that the government agt>n-
cies sponsoring research should lend their support, 
too. 

IIow would this central publications unit function? 
It could consolidate weak journals into one effeclivt. 
stronger joulxal. It could negotiate with a printer a 
joint contract Tor a number of the journals of its co~i- 
stituent societies and thus obtain better printing rates 
by standardizing the physical characteristics of the 
journals. Type, paper stock, format, and other physi- 
cal factors could bc standardized and yet each journal 
could retain its individuality by means of such details 
as  cover page and text divisions. The American I n -  
stitute of Phys~cs  has already established itself as sucll 
n clearinghouse, with some success, hut perhaps i t  
could be more succrssful wlth outside support. 

2. Int~-n-agenc.?j publication. Each gove~nment 
agency shonld provide some medium within its organi- 
zation f o r  publication of its own research. The Na- 
tional Bureau of Standards seerrls to have set a pat- 
tern that works effectively. I t s  unclassified Journal 
o/ Research is recognized by its scientists as worthy 
of carrying their papers. The Jorcrnal occupies a 
dignified, honored place, along with other well-recog- 

meed scielrtlfic journals. E'urth.crnlore, full reports 
on work rev~ewed in the Jolcrnal are read~ly  available 
fro111 the Gove~nn~ent  P r l n t ~ n g  OEcr and are widely 
used by scient~sts r e ~ l i r i n y  delailed data on a specific 
research problem. 

Other govwnir~cnt agcncics coilld establish such de- 
classlficd journx's, which woultl achieve reputation 
cln~ckly by virtire of the unchallenged reputation of 
the sc~rniic;ls who ~ ~ o a l d  publish in them. 

The 12 si war c'emonstrated how scientists rally to 
the n:rtloni~l def~n4e. The success of the governlnent's 
postwar research program atlests that they arc still 
Interested 111 contribntlng lo the national security. 
Offerlng t?renl opportunity to publlsh In government 
journals wol~ld be a may to inake them Eeel rrlore ef- 
rectilc. One ON1t conlr:lctor, .James A .  Iteyniers, of 
the lln~verslty o r  Nolre Dame, expresses a scientist's 
reeliiigi In this respect: "One of tlre riiistakes that 
governulent;rl suppo~tecl rew,ircb can irrake 1s to be- 
come a vast silent repository into ~1.hic11 a scientist's 
be5t efforts c 11 be dunlpecl mlth no echo in return." 

3 .  Exploration 01 othrr nzrdiurns. W e  n ~ u s t  con- 
itantly be alert to other suppl~lnentary rnediurrls for 
disseminating scient~fic information. E'or ~nstnnce, 
the g o v c r n n ~ ~ n t  i ~ i u i t  snppout on a n  increasing scale 
syll~posia in which rxpcits in a given field are brought 
t o q ~ l h e ~ "fro111 governnient, induslrial, and academic 
labor;~tories to tell each other what they are doing. 
The Royal Society Scientific InEornlation Conference 
records as a recoinmenclation of one of its working 
partics t h t ~ t  ((reports on 'symposia' are recognized as 
a va luab l~  contribution to the recording of progress 
in science." 

The Corr~nlittee on Technical Inforlnation of the Re- 
seerch and Developnlent Hoard plans to explore other 
existing rrledlums that can be used more and to better 
purpose.' 

The prohleln of aclpquate scientific publication is 
urgent. I f ,  as Steelman rcconnnends, the nation 
tlollbles its preient rtscarch butlget hy 1957 then it  
must also tlouble its effort in publication. I t  is a 
problerr~ everyone concerned with science rrlust face. 
Surely the original and active n~inds of science can 
solve this prohlem, as  they have solved so rrlany 
g~'e:ller problerns in the past. 
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