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The

PUBLICATION CHARGE PLAN

in

Physics Journals

By Henry A. Barton

UNDER the "publication-charge plans" of most
American physics journals, income needed to
meet publishing expense is derived not only

from subscription and dues payments, but also from a
charge against authors' institutions at a fixed rate per
page. The charge is not obligatory, editorial acceptance
of articles being unaffected by its payment or nonpay-
ment, but nearly all institutions, companies, and agen-
cies supporting research have accepted the moral obli-
gation of meeting it.

Inception of the Plan

At the end of the 192O's the difficult problem of
financing publication of The Physical Review was en-
gaging most of the attention of the officers and Council
of the American Physical Society. Deficits that had
been incurred had been made up by timely grants, but
the sources of such grants could not be tapped re-
peatedly. The volume of research reports requiring pub-
lication was increasing steadily and printing costs were
rising. Dues and subscription rates had been increased,
but this process could not be continued—particularly
in the depression years—without risking so great a de-
cline in members and subscribers that the total income
would be reduced rather than raised. In a periodical of
such small circulation, the sale of advertising space
could offer only feeble help. The revenue of a page of
advertising would pay for the printing only of itself
and perhaps two pages of text.

What to do was the question assigned to a committee
whose members were K. T. Compton, A. W. Hull, A. L.
Loomis, and G. B. Pegram. Drastically new recourses
had to be found. Naturally the possibility of more eco-
nomical publishing was explored, and it was partly out
of this study that the incentive came for the later es-
tablishment of the American Institute of Physics. The

For more than three decades, research

institutions have shared part of the expense

of publishing the results of the

physics research they have sponsored.

The author of this article, now

an administrative consultant to the

American Institute of Physics,

served as the director of the AIP

from 1931 until his retirement in 1957.

Committee also sought increased income. That was
when the idea of a publication charge was born. The
Committee made its recommendation, and on February
21, 1930, the Council of the American Physical Society
voted:

1. That it is the sense of the Council that institutions
supporting research can justly be asked to bear, as
a proper part of the expense of such research, a
portion of the cost of the publication of results in
The Physical Review.

2. And that accordingly, The Physical Review is au-
thorized to send a memorandum bill of $2 per page
to the author of each paper appearing in The Physi-
cal Review beginning with the July 1, 1930, number,
and also to furnish to each author, without addi-
tional charge, 100 off-prints of his article (without
cover).

3. And that with the memorandum bill, The Physical
Review shall send a statement to the author that
the charge of $2 per page for his paper is not against
him personally, but that he is to present it to the
institution supporting his research with the state-
ment of the circumstances and a request that the
bill be paid.

4. And that The Physical Review shall further inform
the author that an anonymous friend, of The Physi-
cal Review has, for a period of two years, under-
written this plan, and will himself pay the charge
of $2 per page in each case in which the institution
supporting the research is not in a position to make
the payment, and that therefore, the author is re-
quested promptly to notify The Physical Review as
to the intention of his institution in respect to this
charge.

The minutes of the Council revealed that a much
higher rate ($6 or $7 rather than $2) was discussed and
felt to be justified, but it was agreed that $2 was about
all that would be acceptable in the beginning of so
revolutionary a procedure.
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Parenthetically, it should be recorded that the origi-
nators of the plan subsequently learned that the Ameri-
can Mathematical Society had already established a
class of "Institutional Members", mostly universities
and colleges, which paid dues corresponding to the av-
erage publishing activity of their departments of mathe-
matics. Here the principle was much the same, but the
mechanism was less explicit and precise than the phys-
ics plan.

Rationale

In justifying the plan to the physics community—
whose sympathy and cooperative attitude stand as a
shining monument in the history of physics—the So-
ciety's Council, officers, and editor made the following
points:

1. No research can be considered complete until the re-
sults are a matter of record. From this point of view,
publication is as much a part of research as any
other mechanical feature of it. Those who support
research therefore may with justice be asked to aid
in its publication.

2. In a sense a journal which publishes the results of
research serves not only the reader but also the au-
thor and his institution, aiding in their advancement
and recognition.

3. Money spent by many institutions to send out nu-
merous reprints of research reports would be more
effectively employed in supporting recognized jour-
nals; the economical practice of sending lists of
available reprints, rather than reprints themselves,
was also suggested.

Some years later, in a generalization of this last point,
the concept of the journals as cooperative media was
stated. A comparison was made with a hypothetical
situation in which research results were disseminated
by publication in separate form at all the localities of
research, each institution paying the cost of printing
and mailing its own contributions. By contrast our pres-
ent system affords each paper cheaper printing and dis-
tribution (even with a high page charge), wider circu-
lation to an interested group, greater immediate and
continuing availability through libraries and abstracting
services, and finally the prestige accorded by acceptance
in a journal of high editorial standards under the aus-
pices of an authoritative society in the field.

Relationship To Publishing Costs

Furthermore, the page-charge concept has turned out
to be peculiarly apt when the special nature and eco-
nomics of the publishing process are taken into ac-
count, especially in a period of rapidly expanding vol-
ume and rising costs. This is because publishing costs
fall naturally under two heads, "editorial work and com-
position" and "printing and distribution." Editorial
work and composition includes everything that has to
be done with the material to be published until the

printing presses begin to roll. Printing and distribution
includes everything else and is concerned with getting
copies to subscribers.

The first category includes editing, refereeing, prepa-
ration of manuscripts for the printer, type-setting, en-
graving of illustrations, proof-correcting, indexing, and
making the type ready on the bed of the press. It will
be noted that the amount of work and cost of every
one of these steps are proportional to the number of
pages to be published and quite independent of tie
number of copies to be run.

The second category includes paper and press-run,
folding, gathering, binding, covering, wrapping, trans-
portation to the post office, and postage. It also in-
cludes billing subscribers, accounting, maintenance of
mailing lists and addressing. All of the items in the
second category are proportional to the number of sub-
scribers. In the case of presswork and paper, of course,
the factor of proportionality rises with the number of
pages.

An excellent fitting of publication income to publi-
cation costs could be made by adjusting the page
charges to cover the costs of editorial work and com-
position and adjusting the subscription rates to cover
the cost of printing and distribution. No matter how
the amount of material to be published might then
fluctuate, the cost and income for the editorial and
composition work would remain in balance. The sub-
scription rate obviously would have to rise with (but
not in proportion to) the annual number of pages in
a journal.

Under this philosophy the subscriber would be charged
the per-capita printing and distribution cost. It might
be said that once the text is on the press it is in the
public domain, and anyone who wants his personal set
of copies simply pays the cost of running them off and
sending them. If the growing use of photocopying should
cut down circulation, it would not matter financially—
except, of course, for journals which sell advertising
space. To sum up, such a division of publishing costs
between the "producers" and "consumers" of scientific
reports could provide reasonably good financial stability
despite fluctuations in pages or subscribers. Such an
ideal allocation of costs does not exist in practice, and
allowance has to be made for the fact that payment of
page charges, which is voluntary, falls below 100%.
However, this kind of division is now being approxi-
mated in the journals of the Institute. Admittedly the
publication-charge plan is no panacea against inflation
in the general economy, but the existence of the pro-
cedure has helped the physics journals to cope with the
problems of inflation.

Initial Operation of the Plan

In accordance with the Council resolutions cited ea
Her, The Physical Review began making the charge of
$2 per page against all contributed research reports.
One hundred "free" reprints were provided as a par-
tial tangible return, a practice which incidentally pro-
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Announcing

HARSHAW LASER MATERIALS
* Available from stock

Calcium Fluoride with various activators • Available as polished LASER rods
* Proven LASER action

The Harshaw Chemical Company's entry to the LASER field is based
on established excellence in crystal growth supplemented by a
competent Research and Development team of chemists and
physicists in their Crystal-Solid State Division. Proven crystal
production know-how is now backed up by theoretical studies and
careful experimental measurements of LASER materials. Additional
LASER materials (tungstates, molybdates, etc.) and electro-
optical materials suitable for modulation of LASER beams will be
announced as they become available.

FEATURES:

• Specified activator type and concentration
• Specified activator valence state
• Charge compensation
• Measured absorption spectrum
• Measured fluorescence emission spectrum

,

narshaw will grow experimental LASER and optical
' crystals to customer specification.

The Crystal-Solid State Division
ADDRESS INQUIRIES TO: The Harshaw Chemical Company

1945 East 97th Street, Cleveland 6, Ohio



• Low inductance
• Full reversal

The typical units shown here indicate the range
of sizes and ratings of capacitors designed and

built by TOBE DEUTSCHMANN LABORATORIES

Type Number
Capacitance
Voltage
Energy Content
Inductance
Resonant Frequency
Size

ESC250
0.84 mfd
120 kv
6000 joules
0.030 /ih

1.0 me
24D x 30 inches

ESC247*
0.1 mfd
10 kv
5 joules
0.001 lib
16 me
8D x .375 inches

*The 1-inch diameter cavity in the center of the terminals allows
circuit components to be installed for maximum efficiency.

Model ESC-250 is a high energy-content
capacitor having extremely low inductance
for its voltage rating of 120 kilovolts. The
specified inductance of 30 nanohenries is a
real number and is realizable in efficient
circuits.

Model ESC-247 and larger units of its
series are high-Q energy-storage capacitors
having a dynamically measured Q of 200 at
3 megacycles. These efficient, low-inductance
capacitors are well suited to high-duty-cycle
service in oscillatory-discharge applications.

If your capacitor applications dictate any
of the following features: low inductance,
high Q, long life, high voltage, low weight,
high temperature, vacuum enviornment, or
severe discharge-repetition-rates — individ-
ually or in any combination —• we may have
a capacitor that will fulfill your requirements;
or we'll welcome the opportunity to design a
special one for you.

TOBE DEUTSCHMANN
LABORATORIES

2391 Washington St., Canton. Massachusetts

vided an expedient in some departments and agencies
where funds were not available "for publishing" but
were available to "buy" reprints. The anonymous donor
referred to by the Council of the Physical Society did
indeed pay the charge when the institution did not.
This not only gave The Physical Review a needed quick
shot in the arm. It also applied successfully a kind of
moral suasion on institutions to be among those who
honored the charge on their own.

After the plan had been in effect for a little over a
year, the American Institute of Physics was established.
At a meeting of the Governing Board, May 21, 1931,
Dr. John T. Tate, editor of The Physical Review and
advisor on publications of the AIP, reported that in
the first year, "76% of the bills were paid." In view
of this surprisingly successful initial record, he went
on to recommend "That the Governing Board of the
American Institute of Physics suggest to the cooperat-
ing societies the desirability of their adopting a uni-
form policy in regard to charges made to institutions
supporting the researches published in their journals."
He recommended further "That, in case the cooperat-
ing societies agreed to this plan, the Governing Board
of the Institute inform the Rockefeller Foundation of
the decision of the cooperating societies and inquire
whether the Foundation would not be willing, in view
of its own interest in such a method of securing par-
tial support of scholarly publications, to underwrite
the plan to the extent of guaranteeing for a definite pe-
riod of years payments of bills returned from the insti-
tutions marked 'no funds'."

This recommendation met a favorable response from
both the Rockefeller Foundation and the Societies. At
that time foundations were besieged for grants to needy
journals but were reported to feel that such grants
would only give temporary help leading to no long-
term solution of the problem of financing scholarly
publications. Here, by contrast, was a proposal which
would generate a new and continuing form of income.
Starting July 1, 1932, the Foundation gave the AIP
funds to underwrite on a descending scale page charges
up to $6000 for the first twelve months, $5000 the
second, etc., to a final period of $1000 ending June 30,
1938. (Actually $1000 for a seventh year was also pro-
vided.) The Rockefeller Foundation's implied endorse-
ment of the plan was perhaps as valuable as the grants.
It certainly helped to gain acceptance in the institu-
tions to which the page-charge bills were sent. Indeed
the cooperation of the latter was so effective that of
the Foundation's grants totaling $22 000 there was an
unused residue of $4 388.43.

By action of the cooperating Societies, the journal
Physics, later to become the Journal of Applied Phys-
ics, and also the Journal of the Acoustical Society,
joined The Physical Review in adopting the plan, as of
July 1932 issues. The Review of Scientific Instruments
and the Journal of the Optical Society began making
charges in their October 1932 issues.

It is to be noted that these actions were taken bi
fore the AIP became the publishing agency of the S
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iW ULTRA-STABLE INSTRUMENT TO MEASURE FEMTOAMPERES
reen dynamic capacitor electrometer is an ultra-precise transis-
•i measuring instrument of great stability and ultimate sensitivity.
'out ^ o f full-scale, the Femtometer measures currents of less
nemtoamp (10-is amp.), charges of less than 1 femtocoulomb

! C), and voltages from ultra-high-impedance sources. If This
; rkable capability makes the Femtometer the ideal measuring
went in nuclear studies involving ion cur rents . . . in electronics
leasuring transistor base or tube grid currents, and contact

' L i f ° N D E N S E D S P E C I F I C A T I O N S
; ! S R e

3
D u i V

m
o l t V ° 3 0 v o l t s ; 3 x l O - i = . . . 3 x 1 0 - ^ a m p s .

Wl S a n 5",230v' 5 ° - 6 0 ^ or4 "D" f l a s h l l 8 h t batteries- Switches

,i Connec n AH A C , f a i l s - ( N o b a t t e r i e s n e e d e d t o r AC-only operation.)
' ' V K h H P o r s f u r n i s h e d t 0 f i t s t d - M I L type connectors.

with Miihr,t j o n p a n e l m e t e r o r potentiometer recorder readout; order of
IOmeter capacitor and rate of-charge measurement with external

potent ials. . . in chemistry for pH and chromatography . . . in physics
for serious research applications. ^ All the most desired deluxe
features—unitized plug-in preamplifier for remote operation, multiple
switch-selected input resistors, built-in remote shorting switch, etc ;

—are yours at the attractive base price. If Victoreen representative:
will be demonstrating the Femtometer throughout the country thi:
month. Write us on your professional letterhead for a demonstratior
at your convenience. A"804"'

WORLD'S FIRST NUCLEAR COMPANY

VICTOREEN
THE VICTOREEN INSTRUMENT COMPANY

5806 HOUGH AVE. • CLEVELAND 3, OHIO
Victoreen European Office: The Hague

VICTOREEN

¥



High Voltage Engineering Corporation, an out-
standing innovator in the field of atomic
research particularly in the area of Particle
Accelerators is seeking several Senior Electronic
Engineers to assume project responsibility in
the Fields of:

INSTRUMENTATION

AUDIO — R F DESIGN
These Engineers will assume project responsibility
involving the design and construction of experi-
mental electronic equipment and the development
of new units from conception to final production
problems. These positions relate to the development
of basic amplification, stabilization and control of
large particle accelerator systems.

The important objectives of stability and growth
can be found at High Voltage in the rewarding
future of the new and peaceful application of
atomic research. Employment will be at our
fully-equipped engineering and manufacturing
facility on Route 128, in Burlington, Massachu-
setts, 12 miles north of Boston.

Interested engineers are invited to contact:

Mr. Louis J. Ennis at High Voltage
Engineering Corporation, P. O.
Box 98, Burlington, Massachusetts.

HIGH VOLTAGE
ENGINEERING CORP.

BURLINGTON, MASSACHUSETTS

An equal opportunity employer

cieties in late 1932 and 1933. When, in 1933, all of the
journals were joined in a unified publishing scheme, a
larger standard page size was adopted and the publica-
tion charge was raised to $3 per page.

At this time another principle of the page-charge pro-
cedure was evolved, namely, that papers invited, by the
editors were exempt, the charge being restricted to vol-
untarily contributed reports. Consequently the entire
contents of Reviews of Modern Physics, as well as por-
tions of some other journals, produced no income from
this source. The same is true, of course, of cover pages,
tables of contents, indexes, society proceedings, minutes,
and the like. One cannot "audit" the page-charge in-
come by multiplying the last page number in a volume
by the rate per page!

It should also be emphasized that from the outset,
payment or nonpayment of the charge has made no
difference in the editorial decision to accept or not ac-
cept an article. This is really true without any qualifi-
cations whatever. In fact, the billing and accounting of
charges have been handled by clerical personnel in the
Institute's office, and the editors have actually not
known whether or not charges have been honored.

Subsequent Development

At the end of the period of Rockefeller Foundation
underwriting, the page-charge plan was still by no means
universally accepted. Industrial laboratories nearly all
honored the charge and most physics departments did.
Many government agencies found it difficult to pay the
charge for various reasons, most often because this
could be interpreted as the purchase of printing in
violation of legislation confining such procurement ordi-
narily to the US Government Printing Office. Articles
coming from outside the United States and some from
academic departments other than physics were gener-
ally not covered. The amount of unrealized income on
this account was far from negligible. The price was
kept at $3 per page nevertheless and remained at that
level for 14 years. Rather than raise it, an attempt was
made to offset the missing revenue by making a higher
price for reprints to those who did not honor the publi-
cation charge. Using as an example a six-page article,
the two sets of prices in 1939 were:

Quantity of If Publication Charge
Reprints Honored If Not Honored

100
200

Additional
100's

Free
$3.80

2.20

16.00

19.80

2.20

At the prevailing low level of page charges, this pro
vided a fair sharing of publication costs by those who
did not pay page charges. As the journals grew in s:
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Obsolete
Ears are fine for small talk. For space talk, you need
something bigger. Like the 85-foot antennas at Goldstone,
California-the sprawling desert facility run by Caltech's
lef Propulsion Laboratory.

T^se giant steel ears listen to the signals beeped from
;Pacecraft millions of miles away.

• But the ears talk, too. They not only heard from Mariner
W told the spacecraft what to do. They changed its

m path when it was V/2 million miles out. And they turned
>n its measuring devices as it flew by Venus.

Goldstone and its sister stations in South Africa and
"Jraha make up JPL's Deep Space Instrumentation Facility,

's an essential part of JPL's responsibility for the nation's
• "manned exploration of the Moon and planets.

° e p DSIF listening and Jdkina.JPLjieeds_d&veJopment
"An equal opportune

engineers, project engineers, and engineers who can direct
its technical operations.

Do you have a background in ground communications,
tracking systems, telecommunications systems design, antenna
and microwave components, or system equipment analysis?
If so, and if you like the wide open spaces —the informal
desert life —then JPL Goldstone is for you.

Two and a half hours away, at JPL Pasadena, other talents
are needed in almost every scientific and engineering disci-
pline there is. After all, you can't learn what's out in space
without people...they'll never be obsolete.

Send your resume to:

JET PROPULSION LABORATORY
' 4810 Oak Grove Drive, Pasadena, California

Attention: Personnel Department 6

'opulslon Laboratory l i operated "iy the California Institute of Technology for the National Aeronautics and Space Administration.



DOUBLE ROD OPTICAL BENCH
SHOWN WITH ACCESSORIES

POSSIBILITIES UNLIMITED
New areas of scientific endeavor are creating new
technologies requiring changed techniques in both
research and education. In solving these problems,
Gaertner optical instruments are limited only by
their user's resourcefulness. Basic, economical
instruments are shown; accessories may be added
as required.

L360 DOUBLE ROD OPTICAL BENCH - For
standard experiments and for laboratory appli-
cations requiring higher accuracy, versatility and
capacity for handling heavier equipment than
single rod benches. Send for Bulletin 156-59.

L103 GAERTNER-PECK SPECTROMETER-A
completely new instrument reading to one min-
ute. Accessories include polarizing attachment,
a 360° prism table protractor, replica grating,
adjustable gate diaphragm. Bulletin 206-63.

L205 SPECTROSCOPE - Provides resolution
and dispersion required for most standard ex-
periments. Easily resolves sodium " D " lines.

M911 CATHETOMETER-Features extra long
range vertical fine motion of the telescope car-
riage and 360° carriage rotation independent of
scale and vernier. Send for Bulletin 162-58.

Write for literature on these and other Gaertner
instrumentation for your needs. G s c . 3 . i , 5

Gaertner
SCIENTIFIC CORPORATION
1234 Wrightwood Ave., Chicago 1 4 , III.
Area Code 3 1 2 . Buckingham 1 - 5 3 3 5

and printing costs went up, it became necessary to in-
crease the scale of page charges. It then became im-
possible to set a compensatory reprint price scale which
was not absurdly exhorbitant when compared with prices
of reprints from journals outside of physics. There-
after the only thing to do was to work for the widest
possible acceptance of the principle of the page charge
itself. This was necessary anyway or increases in the
page rate would not have been feasible.

Within the physics community a general understand-
ing of the financial needs of the journals, reinforced by
explanations and exhortations from society councils as
rate raises were made, proved sufficient to keep up or
even augment the percentage of pages for which charges
were honored. Since the page-charge system was not
used until this year (1963) by the American Chemical
Society, there was a special problem with papers, of
which there were naturally a large number in The Jour-
nal of Chemical Physics, coming from chemistry de-
partments. A number of personal explanatory letters,
written by friends of the journal to appropriate de-
partment heads, were effective in improving the honor-
ing of the publication charges.

Nevertheless, after the rate was raised to $4 per page
in 1947, it was felt that an attempt had to be made to
convince those in other fields of science that the page-
charge plan would be good for their journals and to
urge that government agencies be given the needed au-
thority to pay publication charges and to allow their
contractors to do likewise.

In January 1949, the AIP proposed that the National
Research Council call a conference on problems of
financing scientific journals. With the active participa-
tion of Dr. R. C. Gibbs, Chairman of the Division of
Physical Sciences, a Conference on Primary Publica-
tion was held February 11 and 12, 1950, at the Na-
tional Academy of Sciences in Washington. Sponsored
by the National Research Council and presided over
by Dr. Detlev W. Bronk, Chairman of the Council, it
was attended by editors of journals and officers of so-
cieties in most fields of science. Although the meeting
dealt with a broad range of topics, the plan of levying
a charge on a per-page basis was discussed at consider-
able length. There was much interest in the experience
of the physics journals in this respect.

The conference was also attended by representatives
of the various government agencies conducting or sup-
porting scientific research. The possibility of large and
continuing government subsidy of scientific publica-
tions was being widely discussed at that time, and
naturally so because the greatly increased government
outlays for research work were mainly responsible f
the increased load on the journals. The conference led
to further consideration by government agencies. Such
agencies compared their views in sessions of the Inter-
departmental Committee for Scientific Research and
Development. The Committee established a panel ti
give careful study to the matter of government finan
cial aid to journals of scientific research. After c
sideration of the legislative background and a ruling

PHYSICS TODAY



iespite the tremendous speed and raven-
us appetite of today's most advanced
Dmputers, scientists at Lockheed Mis-
les & Space Company's Computer Re-
;arch Laboratories feel that there is room
ragreatdeal of improvement. They have
jdicated themselves to the discovery and
>velopment of ways to in crease the speed
id reliability of computers while simpli-
ing their operation.

Though today's computer circuits are
pable of operating at speeds measured
tens of nanoseconds, the useful com-
itation rate is far slower. One of the
adblocks hindering speed is the need
rthe computer to wait for the carryovers

jm one column of figures to catch up
th the main calculation. A possible an-

swertothis problem is modulararithmetic,
which avoids carryover. Based on the an-
cient Chinese Remainder Theorem, this
concept is being re-examined at Lockheed
for potential computer applications.

Lockheed's Computer Research Labo-
ratories are studying a very broad group of
related computer research areas, and the
company can boast that an unusual num-
ber of its specialists are at the very fore-
front of their specific fields.

Among the major areas of research
being undertaken at this time are basic
physical phenomena, such as phonons;
quantum mechanics; switching theory;
residue arithmetic (number system re-
search); threshold logic and pattern
recognition and logic design techniques.

LOOK AT LOCKHEED...AS A CAREE

Consider Lockheed's leadership in spac
technology. Evaluate its accomplishmen
—such as the Polaris missile, the Ager
vehicle's superb record of space mi:
sions. Examine its outstanding advantage
—location, advancement policies, creativ
climate, opportunity for recognition.

Then write for a brochure that gives yc
a more complete Look at Lockhee<
Address: Research & Development Staf
Dept. M-48B, P.O.Box 504, Sunnyvali
California. Lockheed is an equal oppo
tunity employer.

SCIENTISTS & ENGINEERS: In additio
to positions relating to computer researcl
such as logical design specialists an
mathematicians, other important open ing
exist for specialists in: Trajectory analysi
• Inertial guidance • Electromagnetics
Orbit thermodynamics • Gas dynamics
Chemical & nuclear propulsion • System
engineering • Electronic engineering
Communications & optics research

MISSILES & SPACE COM PAN
A GROUP DIVISION OF LOCKHEED AIRCRAFT CORRORATlC

Sunnyvale, Palo Alto, Van Nuys, Santa Cru
Santa Maria, California • Cape Canavera
Florida • Huntsville, Alabama • Hawaii

OOK AT LOCKHEED IN DIGITAL TECHNIQUES.
ash research toward simpler, faster, more reliable computers

^
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• PHOTOELECTRONICS

• ELECTRON PHYSICS

• MOLECULAR BEAMS

• ADVANCED INSTRUMENTATION

PHYSICISTS
PHYSICAL CHEMISTS

ELECTRON TUBE
SPECIALISTS

for expansion of a laboratory concerned with the
development of new techniques.

The nature of the problems solved by this
laboratory varies widely, so that the principal
qualifications required are an inquiring intelli-
gence and a sound background in either physics,
physical chemistry, or mathematics. Positions
are available both for recent graduates at all
academic levels, and experienced people capable
of accepting primary responsibility for specific
programs. Present programs include activities
in the following areas:

IMAGE INTENSIFICATION

PHOTOMULTIPLIERS

MICROWAVE AND MILLIWAVE TUBES

MASS SPECTROMETRY

SURFACE PHYSICS

THERMIONIC TUBES

METEOROLOGICAL INSTRUMENTATION

The work is stimulating and satisfying and
located in comfortable and pleasant surround-
ings in suburban Detroit.

Excellent opportunities for academic
advancement.

Write or wire A. Capsalis

Research Laboratories Division

The Bendix Corporation

Southfield, Michigan

Research Laboratories
Division

An equal opportunity employer

the Comptroller General dated May 5, 19SS, the panel
recommended and the Committee accepted a statement
addressed to government research agencies. The state-
ment agreed that publication costs should be regarded
as a part of research costs, maintained that what had
appeared to be legal obstacles in the way of paying
page charges were not really valid, called attention to
existing favorable policies in the Atomic Energy Com-
mission, the National Science Foundation, and the Pub-
lic Health Service and suggested that such payments
should only be made to journals not operated for profit
which customarily make the same charges to nongov-
ernment as to government-sponsored articles.

Although certain agencies had already translated such
a policy into operating procedures, certain others had
to await clear legislative and regulatory enabling ac-
tions. The National Science Foundation took an active
part in this movement, and an extension of the idea en-
abled contractors as well as agencies to pay publica-
tion charges. This included contractors of the Defense
Department under uniform policies adopted by these
departments in 1955 and 1956 and stated in official in-
structions.

Finally, an action to confirm and standardize the pro-
cedure for all departments of the government was taken
by the Federal Council for Science and Technology and
announced to the press by the NSF October 25, 1961.
Specifically, this action allowed the budgeting and pay-
ment of page charges under federal research grants and
contracts. The Council established four criteria for hon-
oring such page charges, namely:

1. The research papers report work supported by the
government.

2. The charges are levied impartially on all research
papers published by the journal, whether by non-
government or government authors.

3. Payment of such charges is in no sense a condition
for acceptance of manuscripts for the journal.

4. The journals involved are not operated for profit.

Among many persons whose interest and initiative
helped shape the policies and procedures of the gov-
ernment, mention should especially be made of Dr.
Allen V. Astin, director of the National Bureau of
Standards, and, for a term, chairman of the Interde-
partmental Committee for Scientific Research and De-
velopment, and of Dr. Burton W. Adkinson, head of
the Office of Science Information Services of the Na-
tional Science Foundation, and members of the staff of
that Office.

Recent Developments
As the volume of research, and consequently of pub-

lished reports, has grown at an accelerating rate in re-
cent years, those councils and officers responsible :
the financial health of the physics journals have found
it necessary to increase the rate per page of the pub-
lication charge. Pressed by this growth and by t
simultaneous rise of printing and other costs, they nave
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in effect come closer to charging the economically ad-
vantageous full editorial and composition cost per page.
They have made this decision not without reluctance
but with an awareness that, in the case of a large frac-
tion of the articles, support is now available from con-
tracting agencies. As a consequence, the gross publica-
tion-charge income of the physics journals now meets
a sizable fraction of the total cost of publishing these
journals. Of the journals published by the Institute for
itself and its five Member Societies in 1961, ten made
the charge for contributed articles. In that year, the
charge brought in 35.9% of their total publishing cost.
Parenthetically, it should be explained that a part of
this gross income must be credited toward the furnish-
ing of reprints, but the net available toward the original
publishing cost of the journals is not far below the
gross.

Because of differing circumstances, the range of the
percentages between the individual journals was rather
large. One would expect, for example, that the percent-
age would be relatively high for journals of many pages
and small circulation. Differences in the proportion of
chargeable material to the total contents also affect
this percentage. In 1961 the fraction of total publica-
tion cost met by publication charges ran from 23.0%
for the American Journal of Physics to 44.5% for The
Journal of Chemical Physics. The figure for The Physi-
cal Review was 43.1%. These last two journals are, of
course, mainly devoted to research reports.

Appendix I records the history of actual page-charge
rates for twelve Institute and Society owned journals
now using this procedure. As will be seen from the
table of charges for the several journals and the years
in which these were inaugurated, the charges did not
rise for a number of years after they were first invoked
("and then adjusted to a larger page size) but remained
at a nominal level as compared with the costs actually
incurred in bringing a page to the press. It was not
until after the second world war when inflationary pres-
sures became serious that the rates had to be raised.
The more rapid subsequent rise represents an attempt
to make the charge of the same order of magnitude as
the "editorial and composition" cost per page, which
in turn has risen through the years.

Early in the history of the page charge, an attempt
was made to compare the rate per page with the aver-
age total cost to institutions and laboratories of carry-
ing out the research reported therein. The conclusion
reached was that the publication charge amounted to
something of the order of 1% of the total. More re-
cently another rough check of this ratio has been made
on the basis of national figures for the amount of
money spent on basic scientific research. As in the ear-
lier estimate, some assumptions had to be made—for
example, the fraction of all basic research which is in
physics and is represented by reports in the physics
journals—but the conclusion again seemed justified that
1% was about the right order of magnitude. This sug-
gests that, within the broad limits of accuracy of these
estimates, the average total cost of research per pub-

lished page has risen about as fast as the publication
charge per page. It is apparently still true that, in ac-
cepting the publication charge, the institution sponsor-
ing the research is adding to its costs not more than
about 1% to distribute the results to the scientific
world. In many instances it is much less than this.

Appendix II summarizes an analysis of publication
page charge honoring, taking the year 1960 as a rep-
resentative example. During that year, ten physics
journals contained 20 921.05 pages for which the charge
should have been honored. For 17 609.40 pages or
84.17% it was honored. For The Physical Review the
corresponding figure was 92.29%.

The principle of making a publication charge on the
basis of the number of pages in an article has recently
gained considerable headway in other fields of science
than physics. This is not a new thing in mathematics,
psychology, and meteorology. Perhaps a dozen biologi-
cal journals are now making the charge. Eight of the
journals published by the American Chemical Society
have inaugurated the procedure as of January 1963.

Since the policy of the federal government toward
the problem of financing the publication of government-
supported scientific research is based on the assump-
tion that existing journals of the scientific societies
either do or can make use of the page-charge procedure,
it is probable that rising volume and rising costs will
necessitate adoption of the practice by many more
journals in the near future.

The most recent development of the principle of the
page charge has been its extension to include partial
support for abstracting and indexing. These are essen-
tial parts of the process of research-plus-communica-
tion to make results fully available to other scientists.
The principal English-language indexing and abstracting
service for physics, which has been supported in part
for many years by the American Physical Society, is
Physics Abstracts, which is Section A of Science Ab-
stracts, published in London by the Institution of Elec-
trical Engineers. Beginning with January 1963, an ab-
stract charge of $10 per article will be added to the
page charge for articles published by the American In-
stitute of Physics for itself and for the Member Socie-
ties. The proceeds will be transmitted to Physics Ab-
stracts. It is anticipated that this voluntary contribu-
tion will be accepted by a very high percentage of
institutions supporting research, as has been the c
with page charges.

This latest procedure is the first international func-
tioning of the principle of the page charge except for
such page charges as have been paid in the past by tl
individual research institutions of foreign authors put
lishing in American physics journals. Whether the nex
step will be the adoption of page charges for the bene-
fit of physics and other scientific journals in countries
other than the United States remains to be seen. La-
bor costs are rising rapidly, at least in western Europe,
so it may not be long before problems similar to thos
of American journals may necessitate the adoption o
similar solutions.
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Appendix 1. Record of Page Charge Rates

(Showing for each journal year during which indicated rate was first effective)

Year

1932_

1933_

1934

Phys.
Rev.

$2

$3

Phys.
Rev.

Letters

J. Opt. J. Acoust. Appl.
Soc. Soc. Am. J. Rev. Sci. J. Appl. Phys. J. Chem. Phys.
Am. Am. Phys. Instr. , Phys. Letters t Phys. Fluids

$2

$3

$2

$3 $3

$2

$3 $3

/ . Math. Astron.
Phys. . Journ.

$3

After the change

1947 $4

1950 $8

1951

1952 $15

1953

1954

1955

1956 $25

1957

1958

1959 S30

1960

1961

1962 $40

1963 $50

from §2

$25

f$30

l$35

$45

$50

o §3 for a

$4
$8

$15

$25

larger pr

$4
$8

S15

$25

S40

ge size, n

$4

$6

$12

$25

n further

$4
$8

S15

$25

$30

S40

S50

'hanges \\

$4
S8

$15

$25

$30

$40

$50

ere made

$45

$50

until the

$4

$8

$15

$25

S30

S40

$50

period of

S25

$30

S40

$50

post-war

$25

$40

$50

inflation)

$25

Notes: The Astronomical Journal charged $15 when it began publication through the AIP in 1960.
The Journal of the Acoustical Society also offered a voluntary higher rate (S20) 1946-49.

Appendix 2. Analysis of Page-Charge Honoring—1960,

Journal

Phys. Rev.

Phys. Rev. Letters

J. Opt. Soc. Am.

J. Acoust. Soc. Am.

Am. J. Phys.

Rev. Sci. Instr.

J. Appl. Phys.

J. Chem. Phys.

Phys. Fluids

J. Math. Phys.

All these

Chargeable Pages'

7 649.30

860.60

1 180.20

1 333.20

737.40

1 220.70

2 575.10

3 802.55

1 036.00

526.00

20 921.05

Pages for which the
Charge was Honored

7 059.90

779.60

827.30

919.60

586.40

1 039.90

2 283.50

2 888.95

815.25

409.00

17 609.40

92.29

90.59

70.10

68.98

79.52

85.19

88.68

75.97

78.69

77.76

84.17

l Pages (and fractions thereof) included in contributed articles, excluding pages devoted to tables of contents indexes minutes of meetings,
abstracts of papers delivered at meetings cover pages, etc., and excluding pages of review articles and other material invited by the editor tor
which no charge is made
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