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A BILL TO PROVIDE A STANDARD REFERENCE
DATA SYSTEM

TUESDAY, JUNE 28, 1966

HOUSE OF REPRESENTATIVES,
COMMIITEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
Washington, D .0 .

The subcommittee met, pursuant to notice, at 10 :15 a.m., in room
2325, Rayburn House Office Building, Hon. Emilio Q. Daddario
(chairman of the subcommittee) presiding.
Mr. DADDARIO. This meeting will come to order.
We are happy to have as our first witness this morning Dr. Donald

F. Hornig, who is the Director of the Office of Science and Technology.
Today we begin hearings on H.R. 15638, a bill to provide for the collec-
tion, compilation, critical evaluation, publication, and sale of standard
reference data.
This is an administration proposal which will set up a comprehensive

Standard Reference Data System within the Department of Commerce
to be administered by the National Bureau of Standards. This bill
represents, to a degree, a continuation and expansion of work which is
already going on within the Bureau of Standards.
Back in 1963 the Federal Council for Science and Technology, based

upon the work of its Committee on Scientific Information, recom-
mended the establishment of a National Standard Reference Data
System within the Bureau of Standards, which was in fact created
in June 1963 through the efforts of the Office of Science and Tech-
nology.
In essence, the program seeks to deal with one aspect of the broad

science information problem by producing and disseminating com-
pilations of critically evaluated, quantitative data on the physical and
chemical properties of materials. It seeks to make data of known
reliability conveniently available for use by scientists and engineers,
thereby relieving them of the time-consuming necessity of searching
the available literature and attempting to evaluate data in fields in
which they may not be expert.
Dr. Hornig, we are always happy to have you here, and would like

the benefit of your advice on the bill which is before us. We realize
that you are not only the Director of the Office of Science and Tech-
nology, but also the Chairman of the Federal Council for Science and
Technology, although I am not asking you to testify in that latter
capacity.
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2 TO PROVIDE A STANDARD ,REFERENCE DATA SYSTEM

(H.R. 15638 follows:)

[H.R. 15638, 89th Cong., 2d seas.]

A BILL To provide for the collection, compilation, critical evaluation, publication, and
sale of standard reference data

Be it enacted by the Senate and House of Representatives of the United States
of America /in Congress assembled,

DECLARATION OF POLICY

SEartoN 1. The Congress hereby finds and declares that reliable standardized
scientific and technical reference data are of vital importance to the progress of
the Nation's science and technology. It is therefore the policy of the Congress to
make critically evaluated reference data readily available to scientists, engineers,
and the general public. It is the purpose of this Act to strengthen and enhance
this policy.

DEFINITIONS

SEC. 2. For the purposes of this Act—
(a) The term "Standard Reference Data" means quantitative information,

related to a measurable physical or chemical property of a substance or system
of substances of known composition and structure, which is critically evaluated
as to its reliability under section 3 of this Act.
(b) The term "Secretary" means the Secretary of Commerce.
SEC. 3. The Secretary is authorized and directed to provide or arrange for the

collection, compilation, critical evaluation, publication, and dissemination of
Standard Reference Data. In carrying out this program, the Secretary shall, to
the maximum extent practicable, utilize the reference data services and facilities
of other agencies and instrumentalities of the Federal Government and of State
and local governments, persons, firms, institutions, and associations, with their
consent and in such a manner as to avoid duplication of those services and
facilities. All agencies and instrumentalities of the Federal Government are
encouraged to exercise their duties and functions in such manner as will assist
in carrying out the purpose of this Act. This section shall be deemed com-
plementary to existing authority, and nothing herein is intended to repeal,
supersede, or diminish existing authority or responsibility of any agency or
instrumentality of the Federal Government.

SEC. 4. To provide for more effective integration and coordination of Standard
Reference Data activities, the Secretary, in consultation with other interested
Federal agencies, shall prescribe and publish in the Federal Register such
standards, criteria, and procedures of the preparation and publication of
Standard Reference Data as may be necessary to carry out the provisions of
this Act.

SEC. 5. Standard Reference Data conforming to standards established by the
Secretary may be published by the Secretary or by a person or agency designated
by him without regard to the provision of section 11 of the Act of May 1, 1919
(ch. 86, 40 Stat. 1270; 44 U.S.C. 111), and may be sold by the Secretary or a
person or agency designated by him at a price established without regard to the
provisions of section 1 of the Act of May 11, 1922 (ch. 189, 42 Stat. 541; 44 U.S.C.
72), as amended, and section 307 of the Act of June 30, 1932 (ch. 314, 47 Stat.
409; 44 U.S.C. 72a). To the extent practicable and appropriate, such prices may
reflect the cost of collection, compilation, evaluation, publication, or dissemina-
tion of such data, including administrative expenses and shall be subject to the
Act of March 3, 1901 (ch. 872, 31 Stat. 1449; 15 U.S.C. 271-278e), as amended.
SEC. 6. The Secretary of Commerce shall adopt a symbol or mark which he

may use, or may authorize to be used, in connection with the term "Standard
Reference Data" on the data compilations provided for in this Act. Such symbol
or mark shall be published in the Federal Register upon adoption.

SEC. 7. No person shall, without prior written authorization from the Secre-
tary or his designee—

(a) use the Standard Reference Data symbol or mark adopted pursuant
to section 6 of this Act or any colorable imitation thereof, or
(b) copy any data compilation bearing the Standard Reference Data sym-

bol or mark adopted pursuant to section 6 of this Act.
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SEC. 8. (a) Whoever violates any provision of section 7 of this Act shall be
subject to a civil penalty by the Secretary of not to exceed $100 for each such
violation. As used in this subsection, the phrase "each such violation" means
each copy of a publication which violates any provision of section 7 of this Act.
(b) Any such civil penalty may be compromised by the Secretary. The amount

of such penalty, when finally determined, as the amount agreed upon in com-
promise, may be deducted from any sum owing by the United States to the person
charged.
SEC. 9. (a) The United States district courts shall have jurisdiction to pre-

vent and restrain violations of this Act. Upon request of the Secretary, the
Attorney General on behalf of the United States may institute proceedings to
prevent and restrain such violation. Action may be brought where the violation
occurs, where any defendant may be found, or where any defendant resides. In
any such action, the summons and complaint, and subpenas for witnesses, shall
be served as provided in the Federal Rules of Civil Procedure except that delivery
of a summons and complaint may be made by certified mail beyond the territorial
limitations of the district of the State in which the action is brought.
(b) In all injunction proceedings for the enforcement or to restrain violations

of this Act, subpenas for witnesses who are required to attend a court of the
United States in any district may run into any other district in any such pro-
ceeding.

SEC. 10. There are authorized to be appropriated such amounts as may be
needed for the purpose of this Act.

SEC. 11. This Act may be cited as the Standard Reference Data Act.

STATEMENT OF DR. DONALD F. HORNIG, DIRECTOR, OFFICE OF
SCIENCE AND TECHNOLOGY

Dr. HORNIG. Mr. Chairman and members of the subcommittee, it is
always a pleasure to appear before this committee.
Today's session is an opportunity for me to address a subject which

I consider to be of national importance and very directly relevant
to my job of coordinating Federal activities in science and technology,
and assuring that science and technology are used most effectively in
the interests of the national welfare.
I greatly appreciate this opportunity to discuss H.R. 15638 in the

context of the Standard Reference Data System. My remarks will be
addressed to the Standard Reference Data System itself, and secondly,
to the relationship of that data system to the total national scientific
and technical information program.
With respect to the Standard Reference Data System, let me first

identify what is meant by the term "standard reference data." In
the course of research, development, and testing, many measurements
are made. These measurements describe the properties of matter—
the mechanical properties of materials, the masses of atoms, the rates
of chemical reactions, the wavelengths of light in emission spectra,
and many others.
These measurements are then recorded and published in the scien-

tific and technical literature for others to use. It is essential for the
efficient conduct of the national research and development program
that measurements of this sort published in widely separated places,
be collected and made available to the roughly 2 million scientists and
engineers employed in the research and development effort.
They need ready access to this data in their day-to-day work of

research and designing components, selecting materials, and building
systems, from space vehicles to oil refining. Failure to find data which
the user can trust—now, I emphasize this phrase "which the user can
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trust"—results in either rerunning experiments to establish the data,
overdesign of components, faulty and wasted products, or abandon-
ment of the effort.
The collection and evaluation of measurement data from the litera-

ture is so important that many of our large industrial concerns and
our Government laboratories have for years maintained their own
groups of highly skilled scientists and engineers to produce compila-
tions of measurement data for the use of the laboratory or firms on
research and development effort. In many cases these compilations
find their way into the general public use, but in many other cases they
remain of proprietary interest.
As you will hear in subsequent testimony, this is not a new subject.

The establishment of critical tables is a long-standing national and
indeed continuing international activity. I have some examples with
me to show the committee the kind of thing that is put out. This is
the last edition of the International Critical Tables, compiled in 1929.
And this is as you see compilations of numbers. The original numbers
appeared in scientific papers, because they were measured one at a
time in the course of elaborate research.
To find the measurements in the original literature would take a lot

of work on the part of an engineer or scientist, but by using these
tables, he finds the numbers all compiled where he can have ready ac-
cess to them.
Mr. DADDARIO. What does it cost to buy that book?
Dr. HORNIG. I am afraid I don't know the cost of the International

Critical Tables volumes. I don't think it is in print any longer. I
know libraries have it. I am not sure you can buy it. But perhaps
Dr. Astin can answer that for you.
Mr. CONABLE. Is the information still accurate?
Dr. HORNIG. Oh, no. That is—some of it is, and some of it isn't.

I can tell you from firsthand experience that this is always one of the
problems. You look things up under International Critical Tables
and the last reference is in the 1920's and yet almost all the researching
in the world has been done since 1920.
Mr. DADDARIO. That gets back to the point "data that the user can

trust."
Dr. HORNIG. Precisely.
Another example I have here. This is a compilation of data on the

structure of crystals, which is published by the American Crystal-
lographic Association.
Mr. CONABLE. The deterioration of this information as further re-

search continues is likely to be a matter for the future as well as for
the past, is it not?
Dr. HORNIG. Yes; this is why it is important to have a continuing

activity, and the reason the Critical Tables ran out of gas is that the
amount to be published and collected got to be too big for their staff
and finances and they simply couldn't continue it any more.
And we are not the only ones. I have here a Russian compilation of

thermodynamic data. They have a Russian publication program in
the same area. It is not much use for people like me who don't read
Russian. And this is a Department of Commerce publication on
atomic transition probabilities. It is typical of the kind of thing that
comes out of the Department of Commerce.
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Now these things have to be updated constantly. It is important.
Mr. DADDARIO. You refer to the Russian data book, Dr. Hornig.

Do the Russians do a better job keeping the data current, considering
the cost and the difficulties involved in compiling the data?
Dr. HORNIG. I am not acquainted in great detail with their effort,

but my impression is "No." I am not specifically aware, but through
their large information dissemination system which you know about—
I know they have a very considerable effort. But I am afraid I have
not investigated the exact relationships of their standard data pro-
gram to our own.
I should mention that besides these examples of what you might call

primary data compilations every •scientist and engineer has on his
bookshelf various secondary compilations, such as handbooks. For
instance, I have a thing called the "Handbook of Chemistry and
Physics." Now the publishers of this book don't go back to the pri-
mary sources, and do critical evaluations. They use these primary
sources to put together these secondary data compilations which con-
tain extracted data and which is presumed to be useful to a particular
class of scientist or engineer. This is because if you try to get the
whole data collection together you have many volumes, even when it
is compiled.
Now you might ask the question: "With all the indicated effort, both

within and outside of the Government, why do we need a Standard
Reference Data Program under the management of the National
Bureau of Standards?"
The primary reason is that no one group has undertaken to assess the

total standard reference data needs of the national research and de-
velopment community and to insure that these needs are being met.
In many areas of science and technology, there is an adequate effort,
and there is considerable suspicion that there is some duplicative effort,
especially in the private sector.
In other areas of science and technology, we know that the compila-

tion of standard reference data is woefully inadequate, and yet no
group feels a responsibility or obligation to remedy this lack.
The second important reason is that the methods of making such

information readily available have been overtaken by the advance
of technology itself. Three factors have caused serious difficulties:
the increased complexity of the field of science and technology; the
increased volume of scientific and technological information gen-
erated; the increase in volume and complexity of the use patterns of
such data. I should add one other factor, that is, just the need to up-
date constantly whatever has been done. Yet these same factors re-
sult in an intensified need for such data.
We are dealing, then, not with a brand new subject or activity,

but rather with an aggravated situation of fragmented, dispersed
effort and antiquation of methods. The task is to organize disparate
efforts and apply modern techniques to an existing activity which is
not being done well. Two questions naturally arise: How should it
be done, or by whom, and at what level?
The preparation of standard reference data is no simple job. An

exhaustive search of the published literature must be made, and where
the evaluators know of unpublished information they must endeavor
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to obtain it also. The various numbers for a given measurement must
be weighed against each other, and a judgment rendered as to the
probable best number and the probable accuracy of that value. This
effort calls for scientific and engineering competence of the highest
degree. Yet, because this type of effort only rarely leads to the dis-
covery of new knowledge, there is a shortage of able scientists and
engineers working in this field.
The problems of making standard reference data readily available

have been accentuated by the increased complexity of science and tech-
nology itself. For example, the cost of making a measurement of the
effective cross-section of a nucleus is in the order of $100,000. Yet this
information is essential for the efficient design of nuclear power
reactors.
Measurements of nuclear cross-sections are being made in atomic

energy installations around the world. The volume of information is
steadily increasing, and is being published in more different languages. 

iAnother complicating factor s the more diverse and more frequent
use of standard reference data. The multidisciplinary teams working
on many of our research and development projects today call for
standard reference data from the most unexpected sources. Yet we
have learned that this interdisciplinary approach is an exceedingly
fruitful one.
This kind of a situation cries out for a closely coordinated program

of governmental and private data collection, evaluation, compilation
and dissemination efforts. This is what is being proposed as the
Standard Reference Data System.
Because it was a matter which jointly concerned all of the Federal

agencies involved in scientific and technical advance, the Federal
Council for Science and Technology, as the subcommittee chairman
noted, recommended in 1963 that the National Bureau of Standards
be given the responsibility for a Government-wide program to develop
critically evaluated or standard reference data in the physical sciences
and technology and to insure its ready access for the benefit of the
entire scientific and technical community in the United States.
This program was named the Standard Reference Data System,

and was to be the primary means by which the Nation's scientists and
engineers obtained the critically evaluated data which undergird mod-
ern science, technology, industry, and commerce. To meet the needs,
new activities are required of the Department of Commerce and these
are provided for in the Standard Reference Data Act.
The level of activity should be one which will result in a viable

program; that is, one where the solutions or rate of improvement at
least exceed the rate of growth of the problem or activity. The pro-
jections that the National Bureau of Standards has made, which you
will hear about from them, to attain a fully operational level are con-
sonant with my own experience in dealing with this kind of data and
my feelings as to a viable level of effort.
It would take time to build to such a level due to organizing and

staffing requirements and the limited number and availability of quali-
fied people. The cost of such a program would be small compared
to the research and development effort itself. In my judgment, it is
still premature to decide that the Federal Government will operate at
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least all of the information distribution part of the standard reference
data system in all its aspects and forms. Perhaps the private pub-
lishing industry would be willing to undertake a large share of the
information dissemination responsibility. Professional scientific and
engineering societies may also wish to participate.
Mr. DADDARIO. Dr. Hornig, this question will come up from time to

time and there will be different judgments. So we might as well ask
you: You refer to the cost of such a program and the return as a
result of it. Do you have any estimate as to this cost, and what its
value would be in the final analysis?
Dr. HORNIG. Well, I think—
Mr. DADDARIO. The reason I ask is that we have heard a very small

figure as to the cost and tremendous figures as to what the return will
be. So it would be helpful to us if we can get some judgment from
you on it.
Dr. HORNIG. I think you will have to get this in detail from Dr.

Hollomon and Dr. Astin, but at the moment we are spending on the
order of a couple of million dollars a year in this area. Since we are
talking about the improvement in the national research and develop-
ment effort which in the public and private sectors together is in excess
of $20 billion, I would think that a program of the order of $10 to
$20 million at equilibrium would be a reasonable one, but this has to
be based on detailed plans, so this is just to indicate a general order
of magnitude.
The estimate of the return is a very, very hard one. What I know

from personal experience, though, is that you simply can't carry on a
research program without this data available, and, therefore, our
$20 billion program can't proceed efficiently without this other effort.
I believe the estimates that have been made were ranging from 10 to 1,
to 100 to 1 and more, for the return per dollar invested. The reason
it is so hard to estimate return, of course, is knowing "what would
have been" is a problem. If I have the wrong number and I design a
bad machine, this costs us money. But since I never have the machine
I would have designed to compare with the machine I do design, this
gets to be a judgment problem—there is a bit of guessing involved.
But I think that the judgment that the returns are very great, since
one is talking about an investment number which is a fraction of
1 percent of the total R. & D. effort, is certain to be true.
Mr. DADDARIO. You refer to the staffing requirement and the limited

number of qualified people available. Do you believe that if this pro-
gram is emphasized it will attract such people, or will they need to
be trained and recruited specifically for this purpose?
Dr. HORNIG. Well, in general, the people who do this job will have

to be practicing scientists at the same time. I don't think you can
simply train a class of person to look at other people's numbers and
work over their probable reliability and accuracy unless he is actively
working himself in these fields.
I believe that the people are available within the scientific and tech-

nical community, but I think that it will take time to get the people
and assemble them—they will have to be taken from, as I said, the
practicing scientific field, and it will take time to get them acquainted
with the special jobs of critically evaluating and compiling the data.
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Mr. DADDARIO. We are not talking about new people, but about an
extension of the use of their knowledge in a more efficient way?
Dr. HORNIG. I am talking about new people in the Bureau of Stand-

ards. I mean they will have to add to their staff. But it is not a new
class of persons.
Mr. VIVIAN. Will the chairman yield?
Mr. DADDARIO. Yes Mr. Vivian.
Mr. VIVIAN. Dr. Hornig, it seems to me that adding additional

people to the Bureau of Standards to do this work might be one of the
staler ways of doing the job. A much better approach would be to
add a limited number of personnel to the Bureau of Standards, and
carry on most of the specialized research in other institutions, whether
it be nonprofit institutions, such as Battelle, or a university such as
Cal Tech, which has done excellent work. In this way, the quality
of the work is likely to be better because you change the people as the
scope of the job begins to be completed.
Dr. HORNIG. I think there is no question that you are right. As I

said, this work has to be done by practicing scientists and engineers,
and the present pattern in the Bureau of Standards is to do it by con-
tract in universities and in the nonprofit organizations to get data
when it is available and it has been generated in industry, and I think
every one of these sources should be used to the maximum practicable
extent.
Mr. VIVIAN. So we would not interpret this $20 million as all being

spent internally in the Bureau of Standards?
Dr. HORNIG. I don't think it should be internal in NBS. The NBS

has, of course, a key role in the United States in that it has been his-
torically the center for very accurate determinations, so it has a tradi-
tion in this area which is very important in bringing together all the
various elements you mentioned.
Mr. DADDARIO. Will you proceed, please?
Dr. HORNIG. Now,I understand you will be hearing from Drs. Hol-

lomon and Astin later, on the more detailed aspects of the plans and
progress of the program at the National Bureau of Standards, so I
would like to spend a few minutes on more related general problems.
The problem of standard reference data is part of the general ques-

tion of the network of information systems in the whole of science and
technology. The overall information problem has been a subject of
considerable importance in the Office of Science and Technology for
several years. It has resulted from the three factors mentioned above
namely, the increasing quantities of information generated out of the
increased research and development efforts, the growing numbers of
scientists and engineers, and the increasingly complex use of informa-
tion for purposes far beyond those in the mind of the original investi-
gator. Added to these should be the factor of mounting costs of
information generation and processing.
The assurance of continued progress is dependent upon our ability

to keep informed of past progress in terms of both successful and
unsuccessful results and the ability to transfer results from one area
of effort to other areas of effort. So we build information systems.
National information systems constitutes not a new activity so much
as an effort to get better organized and do a more effective job of in-
formation transfer in both the public and private sectors.
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There has been considerable progress within the last year or two
toward resolving these questions. A special task force of the Commit-
tee on Scientific and Technical Information of the Federal Council
for Science and Technology last fall issued a report entitled "Recom-
mendations for National Document Handling Systems in Science and
Technology."
The essential recommendation of the report was that the Federal

Government should make explicit its responsibility to insure that the
significant worldwide scientific and technical literature is made readily
accessible to all qualified individuals in the United States. All of
this information may, in fact, already be here. If it is, however, we
do not know it, nor can people find it if we do not know where it is.
COSATT therefore recommended, also, that the Office of Science and
Technology undertake the exploratory development of several national
information systems in science and technology.
Recent planning in my office indicates that national systems will

be constructed along a variety of lines, that is, some systems will be
subject oriented, some process oriented, some mission oriented, and
some by a combination of these and other dimensions. The Standard
Reference Data System should be considered part of the total national
network of scientific and technical information systems.
Four characteristics of national information systems, as we antici-

pate they may develop, are exemplified in the Standard Reference
Data System. First, there is the need for minimizing the duplication
of human effort both in the generation of data from research and
development and in the handling of information resulting from this
effort.
This principle of minimizing duplicate information derivation and

'h or conversely2 capitalizing on human processing of infor-
mation once performed, is a guiding one in our design of all the na-
tional scientific and technical information systems.
Second, national information systems will require the establishment

of certain standards for quality and form. This will be vital to the
Standard Reference Data System, which emphasizes data reliability.
Third, it is not expected that the Federal departments and agencies

would operate the national information systems, although in some
cases they might. The SRDS enlists the cooperation of all sectors
of our scientific and technical community in the planning, support and
operation of the system. I consider it to be very important to en-
courage and support the information-handling activities in the private
sector.
I also consider it important to encourage the coordination of these

efforts with governmental efforts in order to develop a more efficient
and effective national network of information systems in science and
technology. Fourth, the fixing of responsibility for the system in one
Federal department focuses attention and effort on a specific set of
objectives and activities.
This latter feature calls attention to an important aspect of national

systems. The development and utilization of information and the na-
ture of effective information systems which results, is no respecter of
organizational demarcation lines drawn for good and sufficient but
different purposes.
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On the other hand, a national information system can be a means
of tying together the widely separated and separately administered
programs of the many governmental and private groups. By vesting
responsibility for a national information system in a given area of
science and technology in a single Federal department or agency, a
long step forward will be taken toward more effective coordination
of the Government-wide research and development effort.
I believe that the effective coordination and marshaling of Federal

activities in a given information subject area generally will not re-
quire significant revision of present departmental statutory bases so
much as it will require some special supplementary legislation which
will reflect the intent of the Congress with respect to extra-depart-
mental issues and opportunities. This is especially important with
national information systems because they represent a coalition of both
public and private activity and have a significant impact on all sectors.
The problem of national information systems is to recognize the

motivation of mission-oriented departments and yet provide an effec-
tive managerial and fiscal mechanism by which measurable progress
toward a national objective can be achieved.
We have much to learn about the building and operation of national

information systems. My remarks have attempted to communicate
to you what we have learned to date in this area and my conviction that,
legislation such as the proposed bill? H.R. 15638, is necessary, to articu-
late activities and provide focal points of responsibility and attention
on national goals.
I believe that the realization of national information systems is one

of the most challenging areas of current activity, with great potential
impact on not only our science and technology but also on the academic,
commercial, and industrial sectors of our society. I believe the Stand-
ard Reference Data System is an important beginning and that the
enactment of H.R. 15638 will make it possible to realize its potential.
I will be pleased to answer any question, Mr. Chairman. Thank

you.
Mr. DADDARIO. Thank you, Dr. Hornig.
I have a question that involves the idea that you express at the

bottom of page 7. You say:
I consider it to be very important to encourage and support the information

handling activities in the private sector.

Could you give this committee an idea as to what you mean, and
how you think it might develop?
Dr. HORNIG. Well, for instance, and I am now speaking of informa-

tion in general, rather than just the Standard Reference Data System,
the chemical literature is published by the American Chemical Society.
I don't know the exact count, but they publish some 15 or so different
journals in various areas of chemistry.
In physics there is the American Physical Society that publishes

the original literature. The American Biological Society publishes
biological literature. The Engineering Society publishes engineering
journals. So these are all private activities. In fact, the primary
scientific literature publication is entirely in private hands. But they
have great difficulties. There are many problems of coordination.
The most difficult one is—I mean information that is published in

the chemical literature—how does it get into the hands of an engineer
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who doesn't read the very specialized publications of the Chemical So-
ciety, for example. This is what produces the problem.
So we have very many journals, but most practicing engineers and

very few scientists, even if they read 20 or 30 journals a month, can
even dent the total amount of literature publication.
Then there are many inventions to deal with this. The Chemical

Society, for example, publishes something called Chemical Abstracts.
The Physical Society publishes Physics Abstracts. These are attempts
to publish small abstracts of the journals and classify them by author,
subject, and so on, so people can find them. Well, the number of
abstracts gets so excessive that they then publish annual indexes to
the abstracts.
They used to publish 10-year indexes to the indexes but now the

volume of data has gotten so great that the Chemical Society has sim-
ply decided it can't publish any more decennial indexes. It is just
overwhelmed. It can't afford it.
The question is they are giving up. So we are working together.

There is now a program between the Science Foundation, the National
Institutes of Health, the Department of the Army, and Chemical Ab-
stracts to work on means of developing computerized ways of handling
this information. So this is an example of Federal-private coopera-
tion. This indexing is absolutely essential •because otherwise the
people who need it, who are the engineers, the people in industry, the
people in universities, won't have access to the work we have paid quite
a lot of money for.
Mr. DADDARIO. You see nothing in this bill which would bar the

private sector from participating in this activity?
Dr. HORNIG. Oh, no. There are, of course, excellent examples in

the past of the cooperation of the Bureau of Standards with the Ameri-
can Petroleum Institute in putting together critical data (thermody-
namic data) , the data on hydrocarbons. It was the Petroleum In-
stitute which collected the standard samples of hydrocarbons from
which the data were taken—that made the compilation. So there are
many examples of cooperation.
Also in the sense that Mr. Vivian mentioned, where much of the

data originates now in the first place in private laboratories, but which
don't themselves compile data. So someone has to do something
with it.
Of course, some of it they withhold for proprietary reasons, but

much of it they are perfectly willing to put into standard manuals and
cooperate, if there is only someone to do it.
Mr. DADDARIO. Dr. Hornig, when this committee first met and briefed

itself on the aspects of this legislation, a question came up as to whether
or not by compiling and making this information available, that the
Government was also guaranteeing it. What are your thoughts on
this?
Dr. HORNIG. I don't think so, except in a certain sense, as with a

private activity, like when the International Critical Tables were put
together, the authors said that this represents their best estimate of
what is most reliable. They cite alternative values, or alternative
sources.
I think this is the same responsibility the Bureau takes when it pub-

lishes something like this, with or without a mark. It says: "In our
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judgment and according to our best people this is the most reliable
thing you can find."
Now I have found myself in using such data in the past, that I don't

always agree with the evaluator. Sometimes if it matters particularly
to you, you can take the effort on a single number to go back and
check yourself and see whether you have an independent judgment.
So, of course, it takes a responsibility. This is what you mean by
critically evaluated data. Someone has to be responsible for the criti-
cal evaluation and whoever was responsible has assumed a very serious
responsibility.
But I don't think that the provision, for example, of a mark changes

that responsibility, nor does it constitute a guarantee in any sense.
Every scientist and engineer knows that many of the numbers he con-
sidered thoroughly reliable 10 years ago have changed. I don't think
he is likely to be deceived.
Mr. DADDARIO. Dr. Hornig, on page 2 of your statement you say:
In many cases, these compilations find their way into the general public use,

but in many other cases, they remain of proprietary interest.

Do you mean that they remain as a "proprietary interest" uninten-
tionally?
Dr. HORNIG. Oh, no; not accidentally. I mean if I am in an indus-

trial laboratory and I have developed a new alloy, for example, which
I am using in some special way in my processes and have spent quite
a lot of money characterizing it very precisely then I may consider it
to be quite important not to disseminate it while it is of commercial
value to me.
Mr. DADDARIO. It would seem to me that if this is a matter of pro-

prietary interest, you would see to it that it would not get into a
national system. Can you see anything particularly wrong with that?
Dr. HORNIG. That is right. But besides the ones that are with-

held as a matter of proprietary interest there are many more which
might, if there is a receiver, someone to talk to them, very well find
their way into the public domain.
Mr. DADDARIO. Then you really mean that as the private sector

develops information in this area, there is certain data which they
would make available and there is other data of a proprietary interest
which would not be made available.
Dr. HORNIG. That is correct. And there is also the intermediate

case where one can get it, where they maintain it in proprietary form
but are willing to give critical judgments on the basis of their experi-
ence as to the value of the data which you plan to publish. If I am
in a private laboratory and I know the published data is wrong, I may
tell you that, even if I am not willing to tell you what is right. And
this may be very important to do just that much.
Mr. CONABLE. Mr. Chairman.
Mr. DADDARIO. Mr. Conable.
Mr. CONABLE. Following up this line of questioning, Dr. Hornig, I

sent copies of this bill to some scientists in my area. One man who is a
research scientist for General Dynamics, Mr. R. A. Santirocco, has
written me a letter. I would like to read you a paragraph from it and
ask your comment.
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He says:
Section 7(b), restricting the "copying" of any Standard Reference Data com-

pilation, needs clarification. The language of this section appears to contradict
the well-established rule that Government publications cannot be copyrighted.
The scientific community will, I assure you, be highly antipathetic to any
statutory restrictions on free dissemination of the data.
Even more outrageous is Section 5, providing that Standard Reference Data

"may be sold" by the Secretary of Commerce. Nothing could be more clearly in
the public domain than scientific data, collected in most cases from the open
scientific literature at public expense, by a non-Defense agency of the Federal
Government. To the extent that any rights can exist in facts, these rights Plainly
reside in the people of the United States. The notion that the Secretary of
Commerce can sell them is absurd. It must be deleted from any final version
of the bill.

Will you comment on these remarks, sir?
(The complete letter follows:)

GENERAL DYNAMICS ELECTRONICS,
Rochester, June 21, 1966.

Hon. BARBER B. CONABLE, Jr.,
House of Representatives,
Washington, D.C.
DEAR BARBER: I have read H.R. 15638 and the attached Commerce Depart-

ment analysis with great interest.
The intent of the bill is probably good. Commerce has not overstated its case

on the scientist's need for compilations of reliable reference data. I am not sure,
however, that this bill will remedy the situation.
In particular, I question the "critical evaluation" function of the proposed

Standard Reference Data project. The bill would set up elite panels, paid fat
consulting fees, to evaluate the relative accuracy of the various data culled
from the scientific literature. The processes of science, however, demand that
the individual researcher make his own judgments, not that he rely on the pack-
aged, "certified" opinions of anonymous, bureaucratically controlled expert
panels. Science and the public will get the most for their money if the Standard
Reference Data service concentrates solely on the production, and yearly up-
dating, of comprehensive annotated bibliographies concerning the data in
question.

Incidentally, there is a semantic pitfall in the word "standard." This word
suggests something conventional, arrived at by mutual agreement. But the
data we are considering are objective facts. Perhaps the word "standard" should
be deleted everywhere in the bill.
I am shocked by the legal defects in the bill. Seddon 7(b), restricting the

"copying" of any Standard Reference Data compilation, needs clarification. The
language of this section appears to contradict the well-established rule that
Government publications cannot be copyrighted. The scientific community will,
I assure you, be highly antipathetic to any statutory restrictions on free dis-
semination of the data.
Even more outrageous is Section 5, providing that Standard Reference Data

"may be sold" by the Secretary of Commerce. Nothing could be more clearly in
the public domain than scientific data, collected in most cases from the open

scientific literature at public expense, by a non-Defense agency of the Federal
Government. To the extent that any rights can exist in facts, these rights plainly

reside in the people of the United States. The notion that the Secretary of Com-

merce can sell them is absurd. It must be deleted from any final version of the
bill.
In summary, I believe that scientists and engineers will be sympathetic to the

aims of the bill, but that science and the public will benefit most if the biblio-

graphic, rather than the critical, function is made paramount. However, few

scientists, engineers, industries, or universities will support the bill with Sec-

tions 5 and 7(b) as they now stand.
I appreciate your thoughtfulness in soliciting my opinion, and I hope this has

been of some service.
Sincerely,

R. A. SANTIROCCO,
Research Specialist, Special Programs Laboratory.

65-891---66---2
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Dr. HORNIG. This question of user charges is a very difficult one. I
think when Dr. Hollomon is here you should discuss with him the
more detailed thoughts of the Bureau of Standards. I think the idea
of charging for a number, if that were the question, would be absurd.
But a good part of the expense resides in the effort to collect, compile,
and set up special filing—I mean computer services and so on. It is
my view that the use of reasonable user charges is one of the best ways
of determining the value of services performed and that user charges
as a concept does make sense under many circumstances.
There are the general compilations which one wants as widely dis-

seminated as possible but there will be cases where special compilations
in special areas have particularly value to particular groups. I think
in such cases that user charges to me do make sense.
I think what I am saying is that if the bill said that there would be

user charges for all compilations, this might be a justifiable criticism,
but the bill doesn't say that. The bill allows user charges in appro-
priate circumstances.
Mr. CONABLE. This really is establishing a proprietary interest in

the Government when any sort of user charge is allowed, is it not?
Dr. HORNIG. In a certain sense that is true. But you know when

you establish computer services, for instance, one can set up enormously
expensive systems for dissemination of information, and one of the
problems is deciding what is really useful to people, what services are
really useful, and which ones are nice, just desirable, and when they get
expensive one of the best ways of finding out what people really want
is what they are willing to pay for.
I think it then becomes a matter of more detailed policy, whether

one charges full costs or charges enough so that one doesn't perform
useless services so it has to be of some real value to the user if you are
to perform this service.
Mr. CONABLE. That is all.
Mr. DADDARIO. We are happy to have the chairman of the full com-

mittee here. This is his bill, and he may have some questions?
Mr. MILLER. I have no questions, Mr. Chairman. I am very happy

to see Dr. Hornig, and also Dr. Astin who is in the audience.
Mr. DADDARIO. We are happy to have them here too, Mr. Chairman.
Mr. Roush.
Mr. Rousx. No questions, Mr. Chairman.
Mr. DADDARIO. Mr. Mosher.
Mr. MOSHER. Mr. Chairman, you earlier raised the question of what

the costs would be and what the returns might be. Dr. Hornig in-
dicated that this is very difficult to determine and that the returns
might be 10 to 1 or 100 to 1. If I interpreted you correctly, Dr.
Hornig, you indicated that regardless of what the returns may be, in
your mind, this is an essential bill—almost an imperative thing to do.
Dr. HORNIG. I am not sure that the two are different. I do think

it is essential, but I think it is essential because the returns are great.
Mr. MOSHER. I agree.
Dr. HORNIG. I don't think we could proceed with this enterprise

without this data.
Mr. MOSHER. In other words, it isn't necessary to compute these re-

turns with greater accuracy. In your mind they are so obviously
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great that we should go ahead and do it. I am inclined to agree with
this and I am inclined to favor this type of legislation.
On the other hand, as a lay person, I feel vaguely uncomfortable.

Perhaps we are creating a potential monster of some sort here.
Is there any danger of getting into an authoritarian situation where
a specified agency has a vested responsibility to say what is true and
what is not true?
Dr. HORNIG. I understand the problem, sir. I think that the best

answer to it is that there are many checks and balances built into the
system. A number just doesn't appear in one of their publications as
the established truth. As I said, it also appears in the original litera-
ture. The people who are using it have and can disseminate through
many channels their own views if the Bureau in its publications were
to be erroneous in its judgments. There are so many cross-checks
or different ways in which information is both used and handled, this
technical information, that I think the odds on anyone being able to
make stick with the Government or anyone else an erroneous value for
very long or to play good with respect to the correctness of data
wouldn't stand up very long in the scientific and technical circles.
Mr. MOSHER. You don't see any danger that regardless of evidence

that other people can produce, this agency will say: "Well, this is it"?
Dr. HORNIG. Well, on a smaller scale this has been in operation in

the past and I have seen no evidence of such a complaint in actual
operation in the past.
Mr. MOSHER. What are the implications when you use the word

"standard" in this bill? Is standard reference data the same as
critically evaluated data?
Dr. HORNIG. Essentially. It is data which meets certain standards

of quality and reliability.
Mr. DADDARIO. Will the gentleman yield?
Dr. HORNIG. It has to be critically evaluated to determine whether

it meets the standards of quality.
Mr. MOSHER. But the very fact that you use the word "critically

evaluated" means that your standard is at best still a matter of opinion?
It may be the very best available opinion, but it is still an opinion,
is that right?
Dr. HORNIG. Well, yes it is an opinion but it may have many found-

ations. For example, one of the most important single constants in
all of physics is the velocity of light. Now, this has been worked on
for two centuries. And quite aside from books, about once every 5
years a paper appears which is the critical attempt to evaluate all the
different determinations. They never quite agree. But then it isn't
just a guess at the best. It is then a discussion of the probable sources
of error in each of the different approaches that have been taken and
an attempt to see where there might be systematic errors or where it
is simply random errors. And on the basis of such a discussion, they
arrive at any given time, at what is considered the most probable value
in that case the velocity of light.
Now, the history of progress has been that time after time, as better

measurements were later made, actually new measurements, it has
turned out that the old best evaluated number was wrong to more than
the estimated limits of error. So that you can never be "right," but
you can simply get "better" in time.
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Mr. MOSHER. But there will be areas, though, where it can't be de-
termined quite so precisely as the speed of light. Won't you be pub-
lishing standards—
Dr. HORNIG. Yes. That particular number is known to about eight

significant figures now. But, nevertheless, I think most of the data,
that is compiled is data to quite a high precision, not casual determina-
tion, but not nearly as accurate as that. I think most of these data are
high precision, for example the thermodynamic tables, it is mainly
published to about five significant figures.
Mr. MOSHER. Will there be a problem as to how far you can go, what

areas can be dealt with in this fashion and what can't be dealt with, or
is that all pretty much understood and acknowledged in the scientific
community?
Dr. HORNIG. I think this is part of the practical operation of the

system, that is, determining the things that you compile. There are
two conditions: one is that it be needed by someone, and to be useful
it has to have some reasonable level of precision. If I'm going to
design industrial processes or space systems or rocket motors, that de-
termines it on the one hand. The second condition is, there is no point
of setting standards beyond the best available level of precision at
any point in history. So, if what is needed isn't much better than
what has been already attained you don't do it at all. But if the two
conditions mesh together, that is, you can arrive at something more
useful than what you already have, you do it. It is a combination of
the two conditions that will have to be faced.
Mr. MOSHER. They will have to face some difficult decisions, won't

they?
Dr. HORNIG. Oh, yes, they have to face the decision. I mean at any

given level they have to decide what is the most fruitful areas to put
their effort into.
Mr. MOSHER. Thank you, Mr. Chairman.
Mr. DADDARIO. Mr. Vivian.
Mr. VIVIAN. I would like to ask a few questions. Some of these may

be better answered by Dr. Hollomon at a later time. If so, please
say so.
This question has been asked before, but I want to repeat it. Why is

new legislative authority required?
Dr. HORNIG. I think the main answer I would give—there are some

details—is that when we talk about the provision of a general service
for many agencies of the Government, it becomes very hard for the
agency providing it to justify it in terms of its own particular missions.
And what we are talking about here is the provision of a general serv-
ice for the many agencies of the Government and for the private sector.
So I think that in order to make this viable in terms of future funding,
that the most important thing that is involved here is the general
expression of intent by Congress that this general service should be
performed and not justified strictly in terms of the Department of
Commerce's own needs in this case.
Mr. VIVIAN. I can understand very well why one may desire authori-

zation authority with which to talk to the Appropriations Committee.
But it seems to me that this bill does contain some sections not presently
authorized.
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These relate principally to the ability of commerce to restrict the
use of published data and/or its ability to publish the data outside of
the Government Printing Office. It seems to me that the real legisla-
tive authority granted in this bill lies in these back sections. The
authority contained in the earlier sections already prevails.
I also have a question on section 7(b) which states:
Copy any data compilation hearing the Standard Reference Data Symbol or

mark adopted pursuant to section 6 of this Act.

Does that mean to copy the data compilation or to copy the mark?
I can't imagine that people won't be copying the data compilation time
after time. If you tried to stop them, it would be nonsensical. So it
must only mean that they can't copy the mark.
Dr. HORNIG. I feel on shaky ground trying to interpret all of the

meanings that might go into those words. I would personally regard
it as meaningless to prohibit individuals from copying the marked
data. I would assume this applies to the republication of data. If it
doesn't it ought to be clarified.
Mr. VIVIAN. As I said, Dr. Hornig, it seems to me the essential au-

thority contained in this bill which doesn't exist is that which lies in
these back paragraphs and this particular authority I would not con-
sider authorizing. I can understand that there may be reasons for
not recopying the data with the mark under some circumstances or
recopying it without the mark under some circumstances. However,
it is not obvious to me why there is any objection to having it copied,
except to control the profits being derived from it, and I see no reason
to control the profits being derived from it.
Dr. HORNIG. I think this is tied to the question of user charges. If

they develop it in any given form
Mr. VIVIAN. Yes.
Dr. HORNIG. The special effort and special expenses are going to be

that for which you charge, then as I said I don't think you would pro-
hibit the copying in the sense of use. But an independent republica-
tion would bypass the concept of user charges. So the abandonment
of one 
Mr. VIVIAN. I can explain why I object to some user paying a user

charge. If a person buys this from a commercial firm, he will cer-
tainly pay the commercial firm's reproduction cost. If he were to do
it on his own copying machines, it costs him money to run the copying
machines. It seems to me there should be no objection that this data
be used by anybody.
Dr. HORNIG. Clearly the idea is to disseminate data as widely as

possible. But I think the problem of user charges comes up as I said
when one starts thinking of more sophisticated data dissemination
methods than a simple book or where aside from just the general com-
pilations one has to go to special efforts to collect or produce data for
special purposes. In such cases it seems to me quite proper that the
user should bear some part of the cost of providing the services.
Mr. VIVIAN. Could you give an example of that?
Dr. HORNIG. Yes, for instance, if I am going to set up various kinds

of what amount to—I have no idea whether the Bureau in this connec-
tion intends to do these things a retail distribution service of various
sorts for the Government, that is, set up a distribution service where
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in addition to producing the data, I send out various kinds of abstracts
or indices of what is available to people. All of this costs me money
and so do replies to requests for the data. I might set up a very elab-
orate machine for distributing the papers and pamphlets all over the
country, and in the absence of any charges I can well imagine that I
might get a lot of requests for thousands of copies of everything
from many people who unlike me like to have their desks covered with
piles of papers.
In this case I would consider this a waste of public funds, and I

think one of the simplest restraints on this would be to have user
charges.
Mr. VIVIAN. I disagree with your comments. It seems to me if the

Government charges some fee for the use of the data, then very few
people are going to acquire this data without expending that fee or
some equivalent fee such as to a publishing firm or such as their own
documentary reproduction offices. I think the purpose is not only
to prevent the waste of printed matter, but also to inhibit its availa-
bility.
Dr. HORNIG. Well 
Mr. VIVIAN. For example, the American Petroleum Institute may

desire a certain compilation of data which nobody else wants and
they are willing to pay a portion of the cost of gathering that data—
then there might be some justification for user charges. But I can
see no other justification for it.
Dr. HORNIG. I have no idea what situations in general might de-

velop. I can see no justification for user charges on this kind of
general provision of data.
But as I said, it seems to me that in the cases where special services

or where special efforts must be made to collect the data, and this is
the case you have cited, that it would. So, as a general matter, I
think I would concur with you. Our effort is to get the widest possible
dissemination of data. But the bill does not provide for the general
use or the general restrictions. It provides authority to restrict under
some circumstances, if I read it correctly.
Mr. VIVIAN. Thank you.
Mr. Chairman, I would appreciate it if the staff could review this

matter. I believe a far more lucid or less restraining phraseology is
required, in section 7, in this regard.
Mr. DADDARIO. Mr. Vivian, the language in this bill is not so firmly

fixed that it may not be changed as a result of these hearings. As
we get into this question with other witnesses, we can be more precise
than we can be today.
I believe that Dr. Hornig has given us the general philosophy con-

cerning this bill without necessarily being specifically in support of
this language.
Dr. HORNIG. Mr. Chairman, if I may add, as I said originally, the

word "copy" in 7(b) does disturb me. It is republishing that one
is really talking about, or—yes, it is commercial publication, I think.
Mr. CONABLE. The question of enforcibility of this section I think

is a very serious one, to try to prove copying of facts that may have
independent existence elsewhere.
Dr. HORNIG. That is correct, although the commercial publication

of compilations of data is enforceable.
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Mr. DADDARIO. The discussion you have had with Mr. Vivian is
going to be helpful to us because it points up that this is a problem.
Mr. Vivian, we will follow it more carefully as we go along and if
there are others who are as disturbed as you are, we will see what can
be done about it.
Mr. VIVIAN. Mr. Chairman, I have just one or two other questions.
Mr. DADDARIO. Yes, Mr. Vivian.
Mr. VIVIAN. I make these comments with reference to that section

because, as I say, it is one of the principal new authorities conveyed
to the National Bureau of Standards by the bill. Another is section
8, which is effectively a punishment section.

Another new authority contained in this bill is in section 5 which
gives Commerce the authority not to use the Government Printing
Office. I understand that section is for the purpose of being able to
fund ongoing programs with the profits derived from the sale of
standard reference data as a part of the user charges concept. Here
again, it is not obvious to me that it is in the best interest of the United
States as opposed to the interest of the Department of Commerce that
this money should not return to the Treasury.
Mr. DADDARIO. Dr. Hornig, you can answer if you like. This seems

to me to be a question which we should go at great length into when
Dr. Hollomon appears before us.
Dr. HORNIG. Mr. Chairman, I would prefer if you did that, be-

cause this particular point I have not carefully thought through.
Mr. DADDARIO. Yes, we will do it that way.
Mr. VIVIAN. The next point relates to section 5 also, the words "per-

son or agency" are listed there, on page 3, line 12: "Data * * * may be
published by a person or agency designated * * *." What does that
mean? Is this another question you would prefer to hold for Dr.
Hollomon?
Dr. HORNIG. I think I would prefer that he take that up.
Mr. DADDARIO. Yes, I would expect that we should probe more

deeply into the terminology of all of these sections you refer to, Mr.
Vivian, when Dr. Hollomon comes here. This is a matter of interpre-
tation which he is best suited to answer.
Mr. VIVIAN. That completes the questions I had.
Mr. DADDARIO. Mr. Conable I
Mr. CONABLE. No more questions.
Mr. DADDARIO. Mr. Felton.
Mr. FELTON. I had one, Doctor. The whole objective of this pro-

gram is that the raw data be evaluated by the best people in each
field. I would assume that to analyze the data in any particular field
would take a considerable amount of time. Is it realistic to ask an ex-
pert in a particular field to, say, take 6 months or a year off from the
research he may otherwise be doing to perform this function for the
Bureau?
Dr. HORNIG. Well, I don't believe it occurs quite that way. Dr.

Astin can speak to this in more detail. But much of this evaluation
function for any new numbers has to be performed by the people work-
ing in the field all the time, without taking any time off. On the
other hand, it is realistic surely to have some people who are con-
cerned with what is more mechanical, the compilation and the com-
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parison efforts. So, one has a spectrum of people engaged, from the
ones primarily engaged in the compilation to some people who like to
evaluate work—the scholarly types, and the ones who are the actual
researchers that actually have to evaluate—who are actually using the
numbers.
Mr. FErroN. What happens if the experts disagree?
Dr. HORNIG. Well, this is why one can never settle this matter

until there are newer and better measurements. What the experts
have to do is in effect statistically estimate the probable errors in all
of their judgments and come to a best conclusion on every physical
measurement at any given time. You can only have a best value as of
1966. This is the best you can do in that situation. The whole point
though is to make sure that this doesn't happen just by random
process and by opinions but that you have actually critically compared
just these disagreements and arrived at what you consider a best 1966
value for people to use.
Mr. DADDARIO. Is that what it is all about?
Dr. HORNIG. That is really what it is all about, and it is to be sure

that this process happens methodically through all of the areas in
which it is needed. At the moment it is done, as I said, where one has
special interests. The American Crystallographic Association for its
members compiles crystallographic data. There are other compila-
tions by various specials groups. But the problem is how do you
insure that in the first place it isn't done over and over again, by the
overlap, and second, to be sure that it is done in all of the areas in
which it needs to be done, and in just the critical way you describe.
Mr. FELTON. That is all, Mr. Chairman.
Mr. DADDARIO. Any further questions, gentlemen?
Yes, Mr. Vivian.
Mr. VIVIAN. I have a brief question.
Were there any dispute by other Government agencies as to either

NBS role in this particular bill or as to the nature of the bill? I
would like to know what principal questions or objections were raised
by other agencies of the Government?
Dr. HORNIG. In the first place, of course, the history of this is that

in the Federal Council discussions all of the research and development
producing agencies felt this needed to be done. I can make available
the original Federal Council policy statement. The Federal Council
was unanimous in believing that the NBS ought to play the central
role in setting standards and in coordinating the activities, all of
the data gathering activities. Because it won't all be done in NBS. I
mean, for example, the Atomic Energy Commission continues to have
primary responsibility for the nuclear data.
The area in which there was discussion—I am not aware of any

dissent and none occurred with respect either to the bill or to the
policy statement—is the ancient question in the Government, I mean
the one of the extent to which any agency should have any authority
to prescribe what other agencies might do.
But that authority is not provided in the bill for precisely that

reason. This is a problem we have never resolved to my knowledge
in any area we have tried to coordinate.
Mr. VivIAN. Dr. Hornig, I have one final comment. In spite of

my earlier comments which might have been interpreted as being
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adverse to the bill, I am not adverse to carrying on the work proposed
by this bill. I think it is highly desirable because we are going to
be outpaced very rapidly by other nations if we don't become more
efficient. However, I would like to make sure the data produced are
made available on a very open basis.
Mr. DADDARIO. Mr. Conable.
Mr. CONABLE. Dr. Hornig, has anybody made any estimate of how

long it is going to take us to get to a current basis in the evaluation of
data?
Dr. HORNIG. Well, I don't really know what you mean by that word

"current." If one really wanted to tabulate and assemble just every-
thing that was known, in the first place we would be talking about an
order of magnitude bigger than any effort one is thinking about here.
I don't believe anyone really would want to compile this massive file of
all current data. So that the question really should be how long
would it take us and at what expense to compile all the currently
important or useful or worthwhile data, and I am afraid I can't
answer the question.
Mr. CONABLE. It is a very big project, isn't it?
Dr. HORNIG. Well, what we know is that the needs are much greater

than we are carrying on now. This we are sure of. One has to con-
stantly study the question of when diminishing returns set in which
is the questions we are really asking.
I am sure we can go another factor of 10 from where we are now

in the efficient correlation and assembly of compiled data. But at
some point the further efforts wouldn't justify the costs.
Mr. CONABLE. The reason I ask is that one of the scientists I wrote

to expressed himself as simply appalled at the scope of this program.
He said that he did not see how the standard reference system data,
could do more than concentrate on the production and yearly updat-
ing of a comprehensive annotated bibliography. Is that about all
you could really hope to accomplish?
Dr. HORNIG. This sounds too black and white to me. He lives

right now—I don't know who he is, but he lives right now on volumes
such as the ones I have shown here and on the literature.
Now, it doesn't follow that if I want to improve this situation that

I have to go to an all-out effort, that there is nothing in between, and
I think my simple answer would be that I could do three times better
without getting anywhere near that state. At some point, as you
said, diminishing returns would set in.
Mr. CONABLE. You would envision this program as a fairly uniform

yearly effort and not some sort of a massive effort at first with there-
after a simple updating?
Dr. HORNIG. Yes. I think we know right now that we need a much

bigger and more comprehensive effort than we have now. So I would
envision—and this was envisioned by, I might say, the Federal Coun-
cil and all of the agencies concerned some years ago—the condition
that we would build up to a level of effort considerably greater than
the one we have now.
At that point, perhaps you mean in the ordinary appropriation proc-

ess, where one would consider the adequacy of the services being
performed on the one hand or the possible redundancy, though I
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think we are far from that, on the other hand of the services being
performed and make continuing decisions as to whether continuing
growth is in order or whether one levels out. I think it is a dynamic
question that is going to have to be decided year by year.
Mr. DADDARIO. And as you do it you get more efficient and expend

your dollars so as to increase your capability?
Dr. HORNIG. That is right.
There is both the data itself, and the thing we have to learn a great

deal about, the methods of disseminating data so the right data gets
to the right man.
The thing that is terribly wasteful is the thing we don't know

simply how to do anything about, which is the case of the engineer
who doesn't know that the number he wants is available somewhere.
I have never seen any magical, easy ways of being sure that it gets to
him.
Mr. CONABLE. That is all, Mr. Chairman.
Mr. DADDARIO. Mr. Brown.
Mr. BROWN. Can I just make this inquiry. Do you envision any

limit, that you can verbalize, as to how far this would go in terms of
either the nature of the reference data or the point at which you would
not proceed further because it is becoming too complex and compre-
hensive or redundant? The thought that occurs to me is that all ref-
erence data is really a continuum. For example, take a simple matter
of the expansion coefficient of a metal. This varies all the way from
absolute zero to whatever the change of state is. Why, to define the
thing precisely, for rare metals, you would have to go through this
whole link. Is there some way in which you can establish common-
sense limits to how far you go in this?
Dr. HORNIG. Yes, in a certain sense one has always to weigh the

cost of producing and disseminating more against the value to the
users, and I think this is a thing you do continuously. You are
quite correct in saying one could go to absurd lengths in tabulating
everything. But I don't think I would ever be willing to lay down
any absolute rules because activities of the users, the engineers, the
scientists, the industrialists, keep on changing, too.
So I would say that as long as there are significant needs and valu-

able needs not being met, it is time to expand. When you find your-
self—and this perhaps relates to user charges—when you find your-
self publishing and compiling things that nobody uses, then you prob-
ably have gone too far.
Mr. BROWN. In other words, it is difficult then to establish either in

the law or in a statement what the limits might be. You see a gap
which at present needs to be filled, and within the limits of whatever
funds would be made available, you would proceed to fill that gap.
Then by an empirical means determine how much further it might be
useful to go or whether it has already gone too far.
Dr. HORNIG. That is essentially correct. In the discussions we had

in the Federal Council, for example, the Department of Defense,
NASA, all the agencies involved, were clear and unanimous about the
fact that for all of the industry with which they deal, and for their
own internal scientific and technical efforts, that the present magni-
tude of the effort doesn't fulfill the need and so I believe a substantial,
perhaps several times expansion, is in order.



TO PROVIDE A STANDARD REFERENCE DATA SYSTEM 23

But I think that after the establishment of such a system, that the
question you ask would be settled really in the annual appropriation
process, for the future, as to whether further expansion is or is not
justified.
Mr. BROWN. That is all, Mr. Chairman.
Mr. DADDARIO. Any further questions, gentlemen?
(No response.)
Mr. DADDARIO. Dr. Hornig, thank you. We always learn a little

bit more when you come before this committee. This committee will
adjourn until tomorrow morning at 10 o'clock in the same place.

ADDITIONAL QUESTIONS SUBMITTED TO DR. DONALD F. HORNIG, DIRECTOR, OFFICE
OF SCIENCE AND TECHNOLOGY, BY THE SUBCOMMITTEE ON SCIENCE, RESEARCH
AND DEVELOPMENT

Question 1. In, your testimony you infer that user charges would only be
assessed for special services performed for particular groups. This being the
case, would you discuss why the Bureau's present authority to make special
service charges is inadequate (15 U.S.C. 275a) to meet the needs for standard
reference data?
Answer 1. The inference in question #1 is correct in that I believe that user

charges should be assessed for special services performed for particular groups.
The difficulty comes in defining "special services" and "particular groups." I
would defer to the Department of Commerce for the particulars on inadequacies
of present authorities for the National Bureau of Standards. As I understand it,
the particular authority it has is to make service charges for performing specific
tests and measurements and special services. In the proposed standard refer-
ence data program it is constrained by other laws relating to government publi-
cations where only minimal printing costs can be recovered, and even these
are not credited against the specific program but are returned to the general
Treasury.

Question 2. It has been estimated that the Federal government supports in
excess of three-fourths of the total research and development performed in the
United States. Is it reasonable to say that at least three-fourths of the users of
standard reference data will be operating either directly or indirectly under
Federal grants and contracts? If not, what is your estimate, and how did you
arrive at that figure?
Answer 2. I would not estimate that three-fourths of the users of standard

reference data will be operating either directly or indirectly under Federal
grants and contracts. Although that may be a valid ratio for scientists and
engineers performing federally supported research and development, they are
only one class of users of standard reference data. This standard data will
be referenced and used also by several other very large classes of users—the
professional practitioners, the private manufacturers of commercial goods,
medicines, and products, the teachers, the under graduate students, the mer-
chandisers, the design, manufacture and maintenance components of the whole
transportation sector, and construction companies. The standard reference
data system then will serve not only to further science and technology per se,
but is one means for transferring the fruits of research and development into
the other sectors of the nation's activities and welfare. Recent surveys by
the National Science Foundation indicate that only 35% of all scientists are
employed in research and development. Further, only half of the 400.000
scientists are engaged in work supported by Federal funds regardless of
field of work. It is suspected that an even smaller ratio would apply to the
one million engineers, and then there are the many scientists and engineers
in foreign countries who are not supported by United States federal funds,
but would use United States standard reference data. A guess based on the
above factors might be that perhaps one-fourth to one-half of the users of stand-
ard reference data will be operating under Federal grant or contract funds.

Question 3. In your testimony you stated that ". . . the use of reasonable user
charges is one of the best ways of determining the value of services per-
formed . . ."
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(a) Is it unreasonable to expect that the experts who advise the Bureau
that standard reference data be compiled in a particular field are also com-
petent to advise the Bureau if the compilation is of value to the scientific
community

Answer 3. It is reasonable to expect that the "expert" advice to compile data
in a particular field will be based not only on the absence of such compilations,
and their feasibility (state-of-the-art-wise), but also on the user needs for the
data. Each of these three factors is a necessary condition and no two of them
are sufficient. The same individual expert might not necessarily advise on all
three factors with objectivity and competence. I believe the National Bureau of
Standards can be relied on to seek the variety of expert advice that is required
to reach a judicious decision based on all three factors. I understand that in
each particular field an attempt will be made to estimate the number of potential
users. Either the number of users or the criticality of use can be determining
factors.
For the next few years, however, the situation will be one of competition for

resources among many subjects fields. The technical experts advising the Na-
tional Bureau of Standards would not, in my opinion, be able to advise, except
in the grossest, most qualitative way, on the relative economic (as opposed to
scientific) benefits to be derived from data compilations in different subject
areas; until there are some standard measures of the value of information, no
one is going to be able to prove specific value.

Question 4. TVoud the agencies of the Federal government that make research
and development grants, contracts or other arrangements with individuals or
organizations be required or encouraged to secure from the recipient a commit-
ment to turn into the system data developed with Federal funds?
Answer 4. Federal Government research and development contracts, and re-

search grants too, provide for Federal rights to the results of the work, including
rights to information. It is not, therefore, necessary that this legislation also
require each contractor to "turn into the system" the data developed. The
standard reference data system's principal problems are with respect to data
quality, evaluation, standards and format, rather than the "ownership" of data.

Question 5. What is the Administration's copyright policy regarding copy-
righting by Federal agencies?

(a) What is the rationale behind the policy?
(b) Is this bill consistent with that policy?

Answer 5. The Administration's policy with respect to copyright by Federal
agencies is to conform with existing law. As you are aware, the existing copy-
right law is under review by the Congress. I personally feel that some problems
that have arisen as a result of greatly expanded scientific and technical activity
and concomitant changes in information forms and activities, are not adequately
covered by present laws. However, the objectives and purposes of the present
copyright law remain honorable and valid.
The bill under discussion (H.R. 15638) as drafted, seeks an exception to exist-

ing general practice of copyright. It is consistent with the afore-discussed ob-
jectives and purposes, that is, in this particular case it is judged to be in the
public interest to give the Secretary of Commerce certain responsibilities and
prerogatives with respect to the data compilations. I am encouraged that your
Committee is taking a conscientious look at the issues. Out of such an approach
can come the best judgment of just what specific responsibilities and preroga-
tives are warranted. Appropriate safeguards (e.g., time limitations and attribu-
tion) on the necessary responsibilities and authorities may not be present in the
bill as now drafted. Perhaps these authorities and safeguards cannot be fully
defined and itemized in the few words of a bill, but may require the context
of considerable discussion to carry the intent and meaning for future specific
application and adjudication. I would regret undue deferment of needed legis-
lation just to achieve such refinement.

(Whereupon, at 11 :31 a.m., the subcommittee was adjourned to
reconvene at 10 a.m., Wednesday, June 29, 1966.)
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WEDNESDAY, JUNE 29, 1966

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
Washington, D .0 .

The subcommittee met, pursuant to adjournment, at 10:25 a.m., in
room 2325, Rayburn House Office Building, Hon. Emilio Q. Daddario
(chairman of the subcommittee) presiding.
Mr. DADDARIO. This meeting will come to order. Our witnesses

this morning will be Dr. J. Herbert Hollomon, Assistant Secretary of
Commerce for Science and Technology, and Dr. Allen V. Astin, Di-
rector of the National Bureau of Standards. I think in order to pro-
ceed more expeditiously we will have Dr. Hollomon give his state-
ment, to be immediately followed by Dr. Astin. We will hold our
questioning until both statements have been given unless there is
something which any of the members would like to have clarified as
we go along. If you would proceed, Dr. Hollomon. We are happy
to have you both here.

STATEMENT OF DR. I. HERBERT HOLLOMON, ASSISTANT SECRE-
TARY OF COMMERCE FOR SCIENCE AND TECHNOLOGY

Dr. HOLLOMON. That is perfectly all right. We are always happy
to be here. We have a warm feeling in our hearts for this committee,
both in terms of its actions and the fact that you are so interested in
the kind of things that we are interested in.
Mr. Chairman and members of this subcommittee, a serious in-

efficiency in our methods of application of science and technology _to
meet national needs is the lack of an adequate system for making
expertly evaluated data on the properties of substances readily avail-
able to the nation's scientists and engineers. The process seems sim-
ple data must be extracted from the world's literature, their reliabil-
ity evaluated, and then they must be put in the hands of the man or
woman who is going to use them. In practice the difficulties are
great, as I shall describe later.

Fortunately, something can be done, and is being done, to reduce
this inefficiency. We are here today to urge favorable action on legis-
lation to further the efforts of the Department of Commerce, through
the National Bureau of Standards, to serve this urgently felt need of
the Nation.
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The importance of critically evaluated data on the physical and
chemical properties of substances and their interactions commonly
called standard reference data—is fully recognized by the technical
community but is not well understood or appreciated by those who
have not spent a great deal of time making scientific and engineering
calculations. Therefore, I would like first to give a brief explanation
of why standard reference data are important and how they are pro-
duced. Then I should like to describe the current status of national
efforts to produce and disseminate standard reference data and explain
why we are seeking this legislation to expedite the national program.

Scientists and engineers all over the world measure the properties of
substances and their behavior when interacting with each other and
with energy in its various forms. The substance may be anything
from a subnuclear fundamental particle, to a nucleus, an atom, a mole-
cule, or a complicated mixture or solution.
The results of the measurements are numbers whose values depend

upon the standards maintained in this country by the National Bureau.
of Standards. These numbers are published in scientific journals, re-
ports, handbooks, and other publications. Therefore, the numbers
are available to anyone who can locate them. But it is often extremely
difficult to locate a specific number in the literally millions of pages
of scientific literature, and, once located, also difficult to determine just
how reliable the number is.
The problem is complicated by the fact that often more than one

researcher works in the same field (and at different times) each com-
ing up with his own measured value for the same property. Only a
specialist in the field can tell which is most likely to be correct.
The problem, therefore, is to—

(1) Extract the necessary data from the literature;
(2) Determine the accuracy and reliability of the data through

a process of critical evaluation; and
(3) Make the evaluated data readily available to users.

Hence, there is a need for standard reference data—called reference
because scientists and engineers repeatedly refer to them in their work,
and called standard because differing values are critically evaluated
by the most competent scientists in the field who then select and cer-
tify a single value or range of values as the best or standard one. The
critically evaluated data may then be used with maximum confidence,
though they may always be revised in light of new knowledge.
Of the approximately million and a half scientists and engineers in

the United States, about a quarter of a million are electrical engineers.
How this group, for example, uses data illustrates the need for stand-
ard reference data. These engineers must use such properties as elec-
trical resistivity, thermal conductivity, magnetic permeability, and
melting point in their everyday work.
These and other properties enable electrical engineers to design

communications devices, such as radios, TV, microwave systems,
i
 tele-

phone systems, or electrical components for use in automobiles, n the
home, in the factory, or in highly sophisticated space vehicles, where
the components have to work reliably under extreme conditions.
These engineers also design power transmission systems, in which

they must include safety controls—devices that cut off power when an
overload or other dangerous possibility occurs.
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Hundreds of thousands of engineers are concerned with transporta-
tion—motor vehicles, railroad and subways, airplanes, ships. In their
daily work they need to know properties of alloys, metals, rubber, plas-
tics, fuels, and a host of other materials.
In dealing with other great national problems, such as pollution,

corrosion, safety, health, or contamination, engineers and scientists de-
pend upon reliable and readily available values for the properties of
materials to do their job well. For example, what are the properties
of fuels which bear on smog control? What are the properties of deter-
gents, especially how they break down in chemical reactions that ren-
der them harmless?
The melting point of a given ceramic material more specifically illus-

trates the need for reliable data. A team of engineers has the assign-
ment of designing a space vehicle that will successfully withstand the
exceedingly high temperature generated by friction as the vehicle reen-
ters the atmosphere from a trip in space.
The design of this vehicle must take into account many considera-

tions, among which are: (1) How much heat will friction generate on a
given material with specific surface and other characteristics at a given
speed in a given atmospheric density; (2) how much heat will the ma-
terial tolerate before it breaks down or melts; (3) how can this heat be
contained, dissipated, or insulated to protect the occupants or instru-
ments in the vehicle.
If the necessary data to make these calculations are uncertain or

unreliable, or hard to come by within the time available, the engineers
are faced with undesirable alternatives:
They can make a new measurement to determine the needed number,

thus duplicating work that has already been done, and with no guaran-
tee of greater accuracy, or
They can overdesign the vehicle to assure safety. Thus, if the un-

evaluated data available shows a range of melting points for the par-
ticular ceramic material from 15000 to 2000° C., they would use the
lowest one to be safe. But if they knew that a higher melting point
were a reliable number, they could design accordingly.
Uncertainty and inaccessibility, therefore, are costly; they waste

money, time, and scarce professional manpower; they cause delays in
and sometimes abandonment of projects.
The present lack of a comprehensive, effective standard reference

data system costs the Nation hundreds of millions of dollars each year.
This is so because the work that an integrated, comprehensive, Stand-
ard Reference Data System could do is already being done. Nearly
every member of the technical community does part of the job him-
self—piecemeal, uncoordinated, and usually less effectively than if
done by an expert. Properly operated at full potential, a Standard
Reference Data System could return in our estimate $20 to $200 for
each dollar spent on it.
The products of the Standard Reference Data System are valuable

to the technical community because numerical data are made both more
readily accessible and more reliable. Dollar benefits result from (1)
savings of time of users in searching through scientific reports for
numerical data; (2) savings of time in evaluating and selecting most
reliable answers from among those found in scientific report; (3)
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savings of time and materials spent in unnecessary measuring of prop-
erties of substances for which the data actually reported in the litera-
ture could not readily be found (4) savings of time, equipment, and
materials through use of better—more reliable- data.
Some of these savings—those in the first two categories—can be esti-

mated quantitatively. An illustration is the example of NBS Circular
500, "Selected Values of Chemical Thermodynamic Properties," issued
originally in 1952 and now being revised. This volume contained sev-
eral thousand values of certain fundamental thermodynamic prop-
erties of all the elements, all inorganic compounds for which data were
available, and organic compounds containing one or two carbon atoms.
Over 7,000 copies of this book were sold—to scientists and engineers

in academic laboratories, industrial laboratories, and government labo-
ratories. Using conservative assumptions about the number of persons
using each volume and the amount of time saved at each use because
the individual did not have to search and evaluate for himself, we
estimate that the equivalent value of this one volume to the economy of
the United States has been $50 million. The cost of producing this
publication was about $250,000. The ratio of benefits to cost in this
case is 200 to 1—an unusually favorable ratio.
It is this type of estimate, which can be made for numerous similar

works now in existence, which leads us to the conclusion that each dol-
lar spent on producing standard reference data will save the economy
$20 to $200. I must point out that these savings will be difficult to
find. They will be made up of thousands of small timesavings equiv-
alent to a few dollars here and a few dollars there. No one will file a
cost-saving report with his administration listing an item of $30 for 3
hours that he didn't spend in the library because a compilation of
evaluated data was available to him.
The estimates just described do not take into account the value to

the economy of the availability of better data. These values are inesti-
mable. How would one determine, for example, how many manufac-
turing plants had to be designed with broader tolerances because the
available data were less reliable than they might have been? How
does one determine how many missile shots have failed because incor-
rectly evaluated data were used in the design of some component?
Although such incidents cannot be definitely identified, every scientist
and engineer is confident that they occur and that they are costly.
Important as such benefits are, they are perhaps matched in impor-

tance by the guidance provided to measurement practices by the data
compilations. The thorough critical evaluation of sources of uncer-
tainty in measurement technique inevitably leads to an upgrading of
the quality of subsequent measurements in laboratories all over the
country.

This effect has already begun to be felt as a result of the present
NBS program. Further, by pointing out gaps in the availability of
data and by identifying key properties for which higher precision is
required, data evaluations serve as a means for an experimentalist to
determine which measurements deserve high priority in his program.
The question may well be asked: "If these compilations are so

important, why is an enhanced program needed to make sure that they
are available?"The answer to this question is the observed fact that
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existing mechanisms for producing critically evaluated compilations
have not been able to keep up with the flood of new data appearing in
the literature.
Throughout the history of recorded science, numerous data compila-

tions have been produced, largely in response to an urgently felt need
of some part of the technical community. Some compilations were
one-shot projects, resulting in a product that was never updated;
others have been continuing activities lasting over many years. Some
were sponsored by private organizations. There was no coordination
or standardization of format or quality, and in some technical areas
there was extensive duplication.
In recent years, murmurs of concern over the situation rose to a

clamor that something be done. Committees of the President's Science
Advisory Committee and of national professional societies carried out
studies and made recommendations. The National Academy of
Sciences attempted to stimulate new and expanded activities.

Mission-oriented agencies initiated crash projects to satisfy long-
standing needs of which they became newly aware. The Coordinating
Committee for Material Research and Development of the Federal
Council for Science and Technology urgently recommended that a,
comprehensive program be started. The National Bureau of Stand-
ards laid plans for increasing the level of effort in its organization.

Recognition of the problem and the cost to the Nation of failing to
solve it are the reasons behind the recommendation that a Standard
Reference Data System be established. This system came into being in
1963 through action of the Federal Council for Science and Tech-
nology and the President's Office of Science and Technology.

Responsibility for its administration was assigned to NBS. The
Standard Reference Data System is considered to be one of the com-
ponents of a broad national scientific and technical information system
now being developed by the Committee on Scientific and Technical
Information (COSATI) of the Federal Council for Science and Tech-
nology.

Briefly, the responsibilities of NBS are the following: (1) Promote
compilation of evaluated data; (2) coordinate related work under the
auspices of all Government agencies; (3) establish standards of qual-
ity for all products of the system; (4) operate a Standard Reference
Data Center at NBS; and (5) establish standards of methodology and
such other functions as are required to insure the compatibility of all
units of the Standard Reference Data System. Dr. Astin's state-
ment provides a description of the steps he has taken to discharge his
responsibilities for the program.
Because of the universally recognized value of data compilations,

scientists in other countries have also undertaken systematic programs.
We have already had productive discussions with responsible officials
in the United Kingdom, France,. Germany, the U.S.S.R., and Japan
regarding possible cooperative or joint programs.
The International Council of Scientific Unions has recently estab-

lished a committee to serve as a coordinating body and channel of
communications. The Department of Commerce intends in the sub-
seguent development of the standard reference data program to main-
tam close and cooperative relationships with effective groups through-
out the world, within appropriate foreign policy guidelines.

65-891-66---3
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During the 3 years that the National Bureau of Standards has served
as administrator of the Standard Reference Data System I believe
that a good start has been made toward satisfying the general obliga-
tion of supplying standard reference data to the American technical
community. These years of operations have, however, revealed the
need for additional authority from Congress in order to increase our
effectiveness. The authorities needed are contained in the proposed
legislation before you.
Although the start we have made is, in my opinion, good, it is only

a start. A significantly higher level of effort is now needed in order to
realize a greater share of the potential benefits. The proposed legis-
lation provides mechanisms for the necessary funding of the program
through a combination of congressional appropriations and user
charges.
The President as well as Members of the Congress have frequently

suggested that, whenever feasible, identifiable customer groups should
be required to bear the costs, or at least part of the costs of specialized
Federal services provided in their behalf. The authority requested
in the proposed legislation would enable the Secretary to apply this
principle to certain specialized information services that we propose to
provide or have provided as a means of disseminating reference data
in the forms most useful to users of the System.
In order for the standard reference data produced pursuant to reg-

ulations established by the Department of Commerce to be readily
identified, we propose to adopt an easily recognizable symbol. In
years to come, this symbol will stand as a signpost of quality the
technical community of the Nation will know that they can rely upon
products bearing our sign.
To maintain the integrity of the symbol we need the authority to

prevent others from using it without authorization from the Secre-
tary, with penalties provided for unauthorized use. These provisions,
which are included in the proposed legislation, also serve to protect
the system of user charges by preventing unauthorized publication and
sale of compilations bearing the symbol.

Finally, approval of this bill will make clear by statute the central
responsibility of the Secretary of Commerce for establishing proce-
dures for evaluating the data.
With these additional authorities, and with the support of this com-

mittee and of Congress, we are confident that we can make an impor-
tant contribution toward increasing the total effectiveness of the Na-
tion's research and development effort.
Mr. DADDARIO. Thank you, Dr. Hollomon.
Will you proceed, please, Dr. Astin ?

STATEMENT OF DR. ALLEN V. ASTIN, DIRECTOR, NATIONAL
BUREAU OF STANDARDS, ACCOMPANIED BY ALLEN J. FARRAR,
LEGAL ADVISER, NATIONAL BUREAU OF STANDARDS

Dr. AsTmr. Yes, thank you.
I appreciate very much the opportunity to appear today in support

of the Standard Reference Data Act, H.R. 15638. Enactment of this
bill will significantly improve the ability of the National Bureau of
Standards to perform a critically needed service for the Nation's tech-
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nological community. My statement today is complementary to that
of Assistant Secretary J. Herbert Hollomon and will deal primarily
with the way in which the National Bureau of Standards plans to
implement the proposed legislation.
Throughout its history the National Bureau of Standards has under-

taken the preparation of compilations of critically evaluated data for
use by the technical community of the United States. Indeed, this
type of activity is specifically authorized in section 2 of the Organic
Act of the National Bureau of Standards, which states:
In carrying out the functions enumerated in this section, the Secretary is

authorized to undertake the following activities and similar ones for which need
may arise * * *: (19) the compilation and publication of general scientific and
technical data resulting from the performance of the functions specified herein
or from other sources when such data are of importance to scientific or manu-
facturing interests or to the general public, and are not available elsewhere. * * *

These compilations have proved to be extremely valuable to the
Nation's research and development effort. I think it is safe to say
that some data from NBS Circular 500, which Dr. Hollomon referred
to and which I have here with me, "Selected Values of Chemical Ther-
modynamic Properties," have been used in the design of every chemi-
cal manufacturing plant and every rocket propulsion system built in
the United States since the volume appeared. Similarly, the atomic
energy level data from NBS Circular 467 have become definitive for
studies of upper atmosphere physics, of stellar composition, and of
laser mechanisms.
When it became apparent some years ago that the total national

level of effort on the production of data compilations was not main-
taining pace with the needs of scientists and engineers a few knowl-
edgeable individuals, both within the National Bureau of Standards
and throughout the scientific community, explored various ways of
attacking the problem.

These studies led to the development of a plan for a decentralized
operation with a small program management office located within
NBS and data centers located throughout the country in laboratories
where special competence existed. On learning of this plan the
Committee on Scientific Information—now the Committee on 

plan,

and Technical Information—brought it to the attention of the
Federal Council for Science and Technology. This group, which
had been concerned about the data situation for some time, endorsed
a Federal policy statement establishing a Standard Reference Data
System in order "to provide on a national basis critically evaluated
data in the physical sciences."
- This policy statement calls upon the National Bureau of Standards
to assume responsibility for the administration of the Standard Ref-
erence Data System. The specific responsibilities enjoined upon NBS
have already been listed in the statement of Dr. Hollomon. I would
like to describe for you now the nature of the program we have em-
barked upon to meet our responsibilities.
The overall goal of the Standard Reference Data System is to pro-

vide to the technical community of the United States optimum access to
critically evaluated quantitative data on the physical and chemical
properties of substances and their interactions. The coverage is to
be comprehensive, timely, and readily accessible.
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Within the National Bureau of Standards the responsibility for
administering the Standard Reference Data System has been assigned
to the Office of Standard Reference Data created for that purpose
'within the Institute for Basic Standards. Dr. Edward Brady, Chief
of that office, is here with us today..

Three major groups of activities within the Office of Standard
-Reference Data have been initiated; these are concerned with: (1)
The planning and implementation of a series of data compilation ac-
tivities organized according to technical scope; (2) an information
systems design and research activity; and (3) a variety of specialized
information services to be provided to the technical community by the
Office of Standard Reference Data.
In developing and operating the data compilation program up to

the present time, the Office of Standard Reference Data has established
activities in seven broad categories of properties: (1) Nuclear proper-
ties; (2) atomic and molecular properties • (3) solid state properties;
(4) thermodynamic and transport properties; (5) chemical kinetics;
(6) colloid and surface properties; and (7) mechanical properties.
In each of these, responsibility for developing a comprehensive,

coordinated program has been assigned to a Program Manager.
Existing projects of other governmental and nongovernmental agen-
cies are taken into account and project priorities are determined by
consultation with groups of specialists from the academic world, from
Government, and from industry.
Some of the projects are conducted within the experimental divi-

sions of the National Bureau of Standards; others are in university,
laboratories or in other Government laboratories; a few are in indus-
try. None are under the direct operational supervision of the Office
of Standard Reference Data, which is exclusively for program
management.
The data evaluation and compilation activity is normally conducted

as part of the ongoing program of a productive experimental group,
with an established reputation for competence and vigor. Data evalua-
tion can only be done adequately by a specialist in the field, a person of
mature experience whose judgment is respected by other experts.
The information systems design activity concentrates on the prob-

lems of handling data, on communications and connections between
data centers, and on the technology (hardware and software) required
to make the data storehouse most available to the user in the U.S. tech-
nical community.
To place the information systems design into practice, a variety of

services is being planned, making use of the storehouse of data in the
NBS Standard Reference Data Center in Washington. This store-
house will eventually contain a complete collection of compilations of
critically evaluated data produced throughout the world.
The services in the planning stage include supplying replies to spe-

cific inquiries, preparation of a "current awareness publication, oper-
ation of a library of computer tapes and programs, and preparation of
special data handbooks as needed by a particular group in the technical.
community. Other services may, be added as the need becomes appar-
ent. The authority requested in the proposed legislation would fa-
cilitate our ability to provide a variety of user services with the cus-
tomer bearing an appropriate share of the cost of specialized services.
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Since fiscal year 1964, the National Bureau of Standards has con-
ducted SRDS activities along the lines of the plan of operation just
described. The needs of the technical community have been explored
in cooperation with panels of specialists in each of the technical areas
previously mentioned. Significant progress has been made in coordi-
nating and extending existing coverage in some of the technical cate-
gories, especially in the areas of thermodynamics and transport prop-
erties and in atomic and molecular properties (which have been judged
to be of highest priority for additional effort).
In the field of nuclear data, existing activities sponsored by the

Atomic Energy Commission provide coverage of the most important
technical topics, although the level of effort needs to be increased to
meet the rapid rate of appearance of new data. Greatly increased ef-
fort on newer kinds of solid state data—energy levels, band structure,
interaction with radiations, et cetera—has been recommended by our
solid state advisory panel.
In the field of chemical kinetics the first stage of the program has

been the preparation of a series of critical reviews of the state of quan-
titative knowledge in selected aspects of the field. The activities in the
area of colloid and surface properties are the result of a cooperative
relationship with the National Academy of Sciences-National Research
Council Committee on Colloid and Surface Chemistry, which had been
planning an extensive program of data evaluation prior to the estab-
lishment of the Standard Reference Data System. A preliminary
critical survey of the field of mechanical properties has been carried out
in order to determine-appropriate activities.
Continuing efforts have been initiated to establish and promote

effective working relationships with program officers in other Gov-
ernment agencies—such as Atomic Energy Commission, Department
of Defense, National Aeronautics and Space Administration, National
Science Foundation, National Institutes of Health, and others—in
order that the National Bureau of Standards program might be re-
sponsive to the needs of these agencies.
In some cases

' 
jointly funded projects have been established. In

others, Office of Standard Reference Data staff members have served
as a means through which program officers in other agencies were able
to locate the competent staff needed to undertake the compilation ac-
tivities required for their missions. Steps have been taken to insure
that persons working in closely related areas are fully aware of each
other's activities. The search for competent technical people willing
to undertake data compilation and evaluation projects continues.
Modest NBS budgets for the first 3 years of operation plus con-

tinued support by various other Government agencies which have a
need for standard reference data, have enabled the National Standard
Reference Data System to develop a few projects in the areas of
greatest urgency. The present annual level of expenditures by all
participants totals approximately $4 million, of which NBS obligates
$1.5 million. Our present estimate of the level required to satisfy the
high-priority needs of U.S. science and technology is four to five times
the present level.
This judgment is based on the following sources of information:

(a) The recommendations of advisory panels, which include many of
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the Nation's foremost scientists and engineers, (b) results of a survey
,of the needs for numerical data among 100,000 scientists and engineers,
a survey conducted by the American Chemical Society, (e) numerous
discussions with individual consultants and leaders of existing data
compilation projects, (d) consultation with research and development
program leaders in mission-oriented agencies, and (e) awareness of
foreign and international data compilation activities and plans.
The proposed Standard Reference Data Act would enable us to

apply user charges to the costs of the program. Therefore, the ap-
propriations required would be reduced by the amounts realizable
from such charges. Although these amounts cannot be estimated in
advance with precision, our present estimates indicate that a signifi-
cant, but perhaps not large, fraction of the total cost of operation
would be recoverable.
In the development of the program of •the Standard Reference

Data System several alternative approaches have been considered.
These alternatives may be summarized in the following way: (1)
Continue the present pattern of uncoordinated response to especially
urgent needs; (2) set narrower goals for NSRDS ; (3) set broader
goals for NSRDS ; and (4) rely on the other approaches to the sci-
entific information problem such as is envisioned in programs of
Chemical Abstracts, the American Institute of Physics, the American
Society for Metals, and other nongovernmental professional societies.
Each of these possible alternatives will now be discussed.
(a) Continue present system: It was the deficiencies of the existing

situation that led to the establishment of the Standard Reference Data
System. Nevertheless, the technical effort of the United States was
making progress in the absence of the SRDS, and it can continue
to do so. A. properly operated Standard Reference Data System
may increase the overall efficiency of the Nation's technical activities
by 'Perhaps 1 percent or perhaps as much as 5 percent.
An inefficiency of this magnitude is tolerable in the total effort;

indeed, it is hardly detectable. It cannot be claimed therefore that an
essential goal of the United States will not be achieved if the SRDS
is not fully implemented as rapidly as possible. It is claimed, how-
ever, that hundreds of millions of dollars will be unnecessarily spent in
the achievement of those goals unless the SRDS is effectively imple-
mented.
(b) Set narrower goals: The goals of the Standard Reference Data

System have been circumscribed by the definition of the technical
scope of the program. That is, the program is to be concerned with
data on the intrinsic properties of well-defined substances and their
interactions.
The goal of the 5-year program is to achieve 90 to 95 percent cov-

erage of all the properties which are determined to be of high prior-
ity as determined by surveys and consultations with specialists. This
goal has been set because it is achievable with the expenditure of
modest funds, it is probably within the capability of available man-
power in the United States, and the scope is harmonious with the
traditional areas of expertise within the National Bureau of Stand-
ards.

Clearly, the goal could have been set at a more modest level. . The
practical realities of funding within the National Bureau of Stand-
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ards force us to the conclusion that it is unlikely that we shall attain
the resources to carry out the program at the level stated. One of
the very attractive features of this program is the fact that the bene-
fits to be obtained at all levels of expenditure up to four to five times
the present level are proportional to the amount expended. The region
of diminishing returns is not reached until activities begin on those
properties which are identified as of less than "high priority."
(c) Set broader goals for SRDS: The benefits to be obtained from

systematic data compilation activities are not exhausted when the
scope defined for SRDS have been covered. Many properties of im-
precisely defined materials--concrete, plastics, steels, et cetera—are of
enormous importance for technological purposes. Many types of data
gathered in the earth sciences are now outside the scope of SRDS, but
make vital contributions to understanding of the environment.
A program to include these other types of data would double or

triple the resources in money and manpower required. Some of the
areas involved are outside the traditional range of activity of NBS.
The availability of technical manpower to accomplish such broader
objectives is also questionable.
For these reasons, no plans have been made within NBS for en-

larging the scope of our planned program. As additional experience
is gained through operation of the program under its present restric-
tions, it will be necessary to review the scope regularly in order to
determine whether broader goals are appropriately within the mis-
sion of NSRDS.
(d) Rely on other approaches to the scientific information problem:

The problems of making scientific and technical information of all
kinds more readily available to the technical user who needs it are
receiving great attention from various professional societies in the
United States and throughout the world. In particular, the Ameri-
can Chemical Society, the American Institute of Physics, the Ameri-
can Society for Metals, and the Engineers Joint Council are beginning
to plan extensive programs.
These programs are all concerned with the entire substance of the

disciplines within their purview—concepts, experimental techniques,
interpretations, data, and practical applications. Ultimately, the
programs now being formulated by these societies will, if fully im-
plemented, have a profound effect on the operations of the numerical
data centers that comprise the Standard Reference Data System. To
implement the concepts being developed, however, requires the solu-
tion of intellectual problems of great complexity, as well as the solu-
tion of management and funding problems of equal difficulty and
complexity.

It is unlikely that the work of these organizations can make an:f,
significant contribution to the numerical data problem for a perio4
of 5 to 10 years. To delay the opportunity of achieving clearcut,
immediate gains through the well defined programs of SRDS while
awaiting as-yet-to-be-conceived solutions to larger problems is not in
the interest of scientific and technological efficiency or progress.
Thank you, Mr. Chairman.
Mr. DADDARIO. Dr. Astin, if we could touch for a moment on the

section that you just completed. You refer to the work proposed by
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the American Chemical Society and these others indicate that they
can do the job, but that it will take time. I wonder if you could give
us some indication as to how they feel about this bill, and whether or
not any thought has been given to supporting their efforts so that they
could achieve their goals in a lesser time?
Dr. AsTix. The primary support of these programs, according t&

my understanding, already is provided by the National Science
Foundation. But everybody, including these groups involved, ap-
preciates the great importance and complexity of the total scientific
information problem and are trying to find ways of accelerating mean-
ingful solutions to the total problem. It is recognized by the people
involved in those programs however, that the solution of the numerical
data information problem is a much more straightforward and simpler
one and one with immediate benefits. So

' 
according to our understand-

ing, all of the people concerned with the broader information problem
are anxious to have us go ahead with the solution of the numerical
data information problem, because nothing we will do on that will
be of a form that cannot ultimately be integrated into the broader
information activities.
Mr. DADDARIO. Then your feeling is that they believe this effort

will be complementary to theirs and not in conflict?
Dr. ASTIN. That is correct.
Dr. HOLLOMON. Mr. Chairman, what this group is trying to do,

which we refer to here, is to develop an effective system for the in-
formation storage and retrieval scientific information. This is an
extraordinarily complex task. The business of critically evaluating
the specific numerical values and publishing it is much more direct and
can be accomplished immediately.
To answer your second question, we have worked out arrangements

with these societies—the American Chemical Society to be more ex-
plicit—and where they are competent to provide the critical evalua-
tions, we will cooperate with them. That is intended to be a part of
the program.
Mr. DADDARIO. What is the nature of these arrangements?
Dr. ASTIN. Well, our people in the Office of Standard Reference

Data have close contacts with the information programs of these
other agencies. There are many common problems.
For example, the first phase of the Standard Reference Data prob-

lem is the search for literature. It is also a problem that is com-
mon with the broad scientific information problem. So, in improving
techniques of searching for literature and in making indices of what
is in the literature, we have a common interest. In this we are work-
ing together closely.
Mr. DADDARIO. Then we should consider your explanation here as

not being an alternative through which this can be 'accomplished but
rather an supplementary kind of activity?
Dr. ASTIN. That is correct.
Mr. DADDARIO. IS it in that nature?
Dr. HOLLOMON. I quite agree.
Mr. DADDARIO. The matter of sharing costs, which you both touched

on, seems to be of some concern to the committee. Mr. Vivian and
others went into that yesterday. I am sure there will be further
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questioning about this. I would like to ask how we reconcile the
present authority, that you have, as shown in the United States
Code, with a charge for services.
Dr. HOLLOMON. The question is what is meant by services. Pub-

lications are not considered to be services. We can charge currently
under our present authority for such things as calibrations stand-
ard reference materials, but we do not charge for initial publications
under that authority.
Mr. DADDARIO. Would the recoverage from service charge be some-

thing less than the cost of a full publication if you were asked to pro-
vide specific information of a specific nature?
Dr. HOLLOMON. We would wish to recover the significant part of

the cost of the materials, the printing, and the reproduction, and some
part of the editorial and compilation costs.
Mr. DADDARIO. What is your view of that Dr. Hollomon and Dr.

Astin ? What do you consider it to be appropriate? Do you feel
it to be helpful rather than harmful?
Dr. HomaomoN. We have under the present authority the ability

to recover substantial direct costs and some of the associated costs.
If we couldn't recover that cost, that is if it didn't go back into a trust
fund, the more service we rendered, the less appropriation would re-
main available to develop new methods and means for providing
essential calibration services. Under such conditions, the better we
did our job, the less money we would have to do it with. That is the
real intent and thrust of the trust fund activities for calibration and
standard reference materials. It allows us to recover for the services
supplied to these people who 'feed it, a fraction of the cost.
The second problem is how do you determine really what the user

need is. How do you determine that we are doing something that is
really useful to the scientific and technical community. One of the

iways s to have them pay for part of it. Take the case of a compilation
of data, which would be very expensive intellectually—by this I mean
having scientists go in and evaluate it and so on—and for which there
are only a relatively few possible customers. I think in this instance
you could argue that the Nation will be better served to be sure that
data is available. But if the compilation is made available at no cost,
or at a relative insignificant fraction of cost, you would have no easy
mechanism to determine whether you were doing something that was
of service.
In the selling of reference materials and calibration services, and

one of the real measures to find out whether this service is useful, is
whether the user is willing to pay a share of the cost. So, my own
feeling is that some fraction of the costs of these reference data serv-
ices should be borne by the specific user who can be identified. In
large measure, these are going to be institutions and libraries for these
kinds of data.

Another aspect of the problem has to do---
Mr. WAGGONNER. Would you stop there just a moment? Where do

nonprofit institutions and libraries fit into this picture of paying user
costs?
Dr. HOLLOMON. Nonprofit institutions and libraries would under

the proposed system pay a part of the charge necessary.
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Mr. WAGGONNER. Less than the private institutions?
Dr. HoLLomoN. No difference. There would be no difference. The

charges would be the same to all comers. We would not try to dis-
criminate between one person and another.
Mr. DADDARIO. Mr. Waggonner has a good point. Are you prevent-

ing people who need the information from getting it?
Dr. HOLLOMON. I don't believe that is the case. In no case do we

intend to recover full costs. In no case can we recover full costs, nor
do we propose to.
Mr. DADDARIO. I am persuaded somewhat by the argument which

was raised yesterday by Dr. Hornig, but I am not convinced that it is
so. I wonder will people believe that the information is good because
they pay for it, or would they ask for it anyway even if they didn't
have to pay font?
Dr. HoiLomorr. There are two points to the question which I will

repeat. First, it is my view that some fraction of the cost should be
recovered in order to have a measure of whether or not this service
is useful. I think we should have some mechanism of making that de-
termination. It has been successful in two other services that the
National Bureau of Standards renders. One is calibration services,
as I say, and one is standard reference materials.
You calibrate an instrument to make sure it makes the same meas-

urements throughout the country. This is not unlike the business of
having a number which you are sure is reasonably accurate. We do
the same thing with standard reference materials.
I would not believe that we should recover all costs, this is because

in some instances the cost of the evaluation and compilation may be
very high, particularly in a highly complex technical subject. But on
the other hand, we do believe that something more than just recover-
ing paper and printing costs, would be appropriate.
Mr. MOSHER. Do I understand correctly that the user charges will

be made on some data but not on others?
Dr. HOLLOMON. No. We would intend to have user charges on all

data, but the degree to which you would apply the original intellec-
tual cost may be different depending on how much that relative invest-
ment is against the total amount that you would expect to sell.
Mr. MOSHER. The discretionary authority would lodge in the Sec-

retary?
Dr. HOLLOMON. Yes.
Mr. MOSHER. Would the charge be whatever the market will bear?
Dr. HOLLOMON. No; I do not think that is the case. I think a valid

judgment would have to be made—Dr. Astin may wish to speak to it—
as to the degree to which this data were critically needed and, to some
degree, how many possible customers there are. I don't think it is
what the market will bear in this sense. Let me turn it around in an-
other way.
Mr. MOSHER. In other words, the price you charge will be based

on the demand?
Dr. HOLLOMON. I would put it a little bit differently than that. Let

me give you a specific example. Here is a book of mathematical
tables. It cost, as I remember, approximately, $500,000, to produce.
This includes the compilation of the tables, the editorial work, the
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setting up of the necessary tables and format layout, the paper, the
printing, and so forth.
As I remember, that was sold for $6.50.
Dr. ASTIN. $6.50.
Dr. HOLLOMON. 50,000 copies were sold by the Government Printing

Office. I think if you priced that according to its market demand, you
could sell many books at $60, $70, or even $80. I don't think we should
do that. But I do think it would not be inappropriate to have charged
part of the editorial costs as well as the printing and publication costs,
perhaps selling it for $15 rather than $6.50.
Mr. MOSHER. But you will have data which will be costly to obtain

and produce for which there won't be much demand.
Dr. HOLLOMON. That is correct.
Mr. MOSHER. Would you still have the same price on it?
Dr. HOLLOMON. I think the price will depend 
Mr. MOSHER. Will the user charge still be essentially the same?
Dr. HOLLOMON. Except in rare instances where the amount of edi-

torial content and compilation is extraordinarily high compared to the
number that seem to be needed, I think as a general principle the user
charge will consist primarily of editorial charges and setup charges,
as well as printing and publication costs.
Mr. MOSHER. When you have the user charge, and you don't have

any demand, this will be a sign to you that you don't need to devote
as much time to this category?
Dr. HOLLOMON. That is exactly right. I do not know how else to

make that judgment if we simply say we give it away or take very
reduced costs, and therefore anyone has it, because they would like to
have the volume. We are suggesting that there be some measure, not
the only measure, of the responsiveness of the system to the needs.
Dr. ASTIN. I would like to supplement that with an illustration of

what I would consider a specialization where we would expect the
user to pay the full cost. Suppose we have a handbook which is being
revised on perhaps a 5-year cycle but there alie some customers that
don't want to wait for 5 years and would like the special service of
looseleaf supplements or something of this sort in the interim.
It seems to me that the people who want this special type of service

should be required to pay for it. So we would plan in such cases to
attempt to recover the whole costs of the special sort of supplementary
service in advance of formal publication.
Mr. DADDARIO. Don't you have the authority to do that now?
Dr. ASTIN. If it is a publication., we do not.
Mr. DADDARIO. Not the full publication.
Dr. HOLLOMON. No part of a publication.
Dr. ASTIN. No part of the publication cost.
Dr. HOLLOMON. The GPO can recover printing and publishing costs,

but not any of the extra work. Let's suppose during the progress of
this volume somebody needed this particular section very badly, and
we weren't ready to get it published. Suppose we had to pull this
section out, do special editorial work, and so on, to meet this urgent
need. It seems to me if the need is important enough for that, we
ought to be able to recover our cost, and, we should not be expected to
meet every demand of everyone under such conditions unless they pay
for the special service.
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A demand for such special services that would not have been encom-
passed in putting out this whole volume. At the present time we
could recover none of our costs other than the actual printing and
paper for such service, and that would go to GPO.
Mr. DADDARIO. What would you do if there were not sufficient de-

mand to recover the cost but it was still extremely important to one
individual or company?
Dr. HoLLomorr. This is a problem I tried to explain earlier. I was

responding first to Dr. Astin's example where there is a demand for a
special service that we did not intend to provide at all. The second
question you now ask is what would you do where there were a few
people in the country known to need the data, but where the cost of
compilation is very high.
Mr. DADDARIO. I feel this would fall within this provision of the

code; don't you?
Dr. HOLLOMON. Yes sir • I do.
Mr. WAGGONNER. 1r. Hollomon or Dr. Astin, you make the state-

ment that this proposed Standard Reference Data Act would allow
you to recover a significant, but not a large, fraction of the total cost
of the publication of some particular operation, for example, such as
the compilation of mathematical tables. What do you call "signifi-
cant"? Are you talking about 50 percent or are you talking about 25
or 30 percent? We can't define "significant," but can you estimate the
percent generally?
Dr. HOLLOMON. I think it might be different, as I said, depending on

the degree of effort that would have to go into it. We have evaluated
various publications, and I would say that the range would be some-
thing between, say, 20 and 60 percent on any given volume but no more
on the average across the board than something on the order of 20
or 25 percent.
Mr. WAGGONNER. The compilation of the mathematical tables to

whieh you just alluded. How many of these did you distribute?
Dr. HOLLOMON. 50,000 at $6.50.
Mr. WAGGONNER. Did I not understand you to say that 50,000 of

these maybe should have been sold for $15?
Dr. HOLLOMON. That I think would be fairly reasonable. This

would be a third, or something of the order, or half of what they
would have been sold 
Mr. WAGGONNER. That is $750,000. You said it cost you $50,000 to

produce it, and you only wanted to regain 50 percent.
Dr. HoLLomoN. I said it cost us $500,000. There were additional

charges which the GPO had which I don't know.
Mr. WAGGONNER, We have exceeded the total cost and have probably

charged the people who provided the information in the first place for
producing it back for them.
Dr. HOLLOMON. We do not, under this act, intend to recover more

than the costs which are specifically authorized. In no case do we in-
tend to recover more than the costs.
Mr. WAGGONNER. If we allowed you to charge for your editorial

comments, as you say you would in this particular instance-
Dr. HOLLOMON. Not more than our total cost. To the extent prac-

tical and appropriate, such prices may reflect the costs of collection,
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compilation, and evaluation, but no more than that. We are not sug-
gesting.1,hat we make a profit on this business.
Mr. WAGGONNER. 50,000 copies times $15 is $750,000.
Dr. ASTIN. The $6.50 of that is the GPO's part. The only part that

we could recover would be the part brought in in excess.
Mr. WAGGONNER. That leaves you $8.50.
Dr. ASTIN. This particular handbook I am sure is a special case.
Mr. WAGGONNER. How many special cases will we have?
Dr. ASTIN. First of all, this is a mathematical handbook rather than

a numerical data handbook, and costs associated with the preparation
of this are relatively less than with the numerical data handbook.
Dr. HoLLomoN. That is, the amount of critical evaluation that is

done is here insignificant. What you have here is esssentially the com-
pilation of tables.
Dr. ASTIN. Here is a numerical data compilation, the Selected Val-

ues of Thermodynamics. The cost of preparing this was about the
same as the math handbook and it sold only 7,0ecopies. It is a much
more limited item. In general we will find that the number of cus-
tomers for our numerical data compilations will be less than 10,000.
Mr. WAGGONNER. Mr. Chairman, since we are on this last section of

Dr. Astin's statement, do you want to pursue it further or do you
want to reach another starting point?
Mr. DADDARIO. Why don't we continue on this question of costs for

a moment. I am sure Mr. Conable has a question. Mr. Conable.
Mr. CONABLE. In view of the fact that you have elected to charge

some part of the intellectual—costs involved in some of these things,
don't you anticipate a serious problem of enforcement of 7(b) ?
Couldn't modest editorial charges be made in compilations that were
made up and thus create a question of enforcibility that is going to be
very difficult?
Dr. HoLLoivioN. I had not anticipated that. The general purpose

of being able to apply a mark was to give some assurance to the user
that this data that had been critically evaluated was in fact a part of
the National System and had met certain minimum standards with
respect to it. That is the purpose of that particular section.
Now I think the question here is one of intent and interpretation.

The purpose is to provide a mechanism so that compilations which
meet certain minimum standards having to do with critical evaluation
and so forth, whether done by NBS or someone else, can use a mark
which identifies that evaluation.
Mr. CONABLE. The mark relates to 7 (a) .
Dr. HoLLomoN. Yes. The mark relates to 7 (a) .
Mr. CONABLE. 7(b) makes it illegal to copy any data compilation

bearing the mark.
Dr. HoLLoaroN. Yes. My view of that is the word "copy" might be

clarified. I would suggest that you change it to "reproduce for sale."
We do not intend to prevent the fair use of this material. That is not
the purpose of the act. I think the question here is the word "copy,"
I would suggest that it be changed to "reproduce for sale."
Mr. DADDARIO. Dr. Hornig came to somewhat the same conclusions

yesterday.
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Dr. HOLLOMON. We do not intend to prevent anybody from copy-
ing by Xerox or some other means so that he may use the data at his
desk.
Mr. CONABLE. Don't you anticipate there may be some commercial

outfits that will want to provide, let's say, a portion of a major com-
pilation?
Dr. HOLLOMON. Absolutely.
Mr. CONABLE. On a commerical basis?
Dr. HoLLomort. This bill would permit them to do so, and the

Secretary would grant them permission to use the mark so long as
the compilations met the standards. I think this would permit pri-
vate organizations, for example, to publish so long as they met the
standards.
Mr. CONABLE. You would expect the Secretary then not to be at all

sticky about giving written authorization?
Dr. HOLLOMON. Not at all. The whole point here is one of insuring

that the scientific and engineering community understands that com-
pilations of this sort have met the minimum standards of the National
Bureau of Standards. It is not unlike the National Bureau of Stand-
ards giving a certificate with respect to a calibration service, saying
that this calibration has been made and meets certain minimum stand-
ards of the National Bureau of Standards.
I would like to be sure it is in the record that the intent here is not

at all to limit the degree to which private or public bodies may dis-
seminate such information. In fact, we would intend to use the pri-
vate publishing community to the degree to which this could effec-
tively carry out the purposes of the act.
The thing we don't want to have happen, however, is for somebody

in the backyard to put out a compilation and say that it is Standard
Reference Data System material implying it has met the standards
which we are all interested in, and sell it for that purpose. That is
the intent of the legislation.
Mr. CONABLE. I simply wanted to be sure that the Government, in

this case, wouldn't be getting a proprietary interest in a set of facts.
Dr. HOLLOMON. Absolutely not. The whole intent here is to try to

provide a better mechanism of dissemination. It is not to restrict.
It is to provide a mechanism so that we don't have a number of people
providing compilations which imply or infer, or which can be deduced
to be part of the System.
Mr. CONABLE. You referred to the selected values of thermodynamic

properties. Have any private or any commercial treatises bearing on
the subject been put out? You say that 7,000 copies of the book were
sold.
Dr. HoLLomoisr. Let me give you an example. This is what in a

sense we are replacing, and I would like to make it clear so that the
committee understands the problem. Replacing is a generic word be-
cause here we didn't have tapes and other things that we now have,
and computers. The International Critical Tables were published
by McGraw-Hill in 1929, and as I remember, having used it, I believe
there are seven volumes.
Now this was a set of critical tables which would correspond to

400 volumes, or something of that order, if we had to reproduce it to-
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day incorporating the kind of data that are now available. This was
published privately, and there are similar kinds of publications today
that exist that are privately published. They may or may not meet
the standards which would have them included in the Standard Refer-
ence Data System. Now it is not our intention to restrict this. It is our
intent to say, if these meet the standards that are set up and if they
are appropriately evaluated as part of the system, they can still be
published privately.
Mr. CONABLE. Do you anticipate that there would continue to be

substantial private publishing?
Dr. ASTIN. Yes, I am sure there will be. We would hope to en-

courage the appearance of compilations produced by private means.
The Manufacturing Chemist Association is supporting work in this
area now, also the American Petroleum Institute. These we would
encourage. We would cooperate with them, and to the extent that they
are covering certain areas of science, we would not have to see that
these areas are covered.
We would like to bring all these things together in an integrated

system conforming to the same standards of quality so that we can
facilitate the bringing together of a single national file where any data,
any property can be located.
Mr. CONABLE. In other words, the establishment of your user charges

is not intended to have any effect on possible competitive aspects of the
private publishing?
Dr. HoLLomoN. No, just the converse. We would like to use this

as a means of encouraging private publication where possible.
Mr. MOSHER. But, as a matter of fact, when you are publishing in

an area and charging a user charge, it would pay the private publisher
to compete with you?
Dr. HOLLOMON. We would try not to compete with private parties.
Mr. MOSHER. When you had a category that you wanted to publish,

would you be asking for bids from private publishers?
Dr. Hor_LomoN. I see no reason why not.
Mr. CONABLE. Mr. Chairman, one last question I would like to ask

Mr. Farrar who is the legal adviser for NBS.
Mr. DADDARIO. May the record show that Mr. Allen J. Farrar is

accompanying Dr. Hollomon and Dr. Astin.
Mr. CONABLE. Do you see any problem of Government liability,

since we are in effect saying these figures are reliable? It is demon-
strable through the history of science that the reliability of figures
deteriorates as we advance our knowledge. We are going to have to
be constantly updating anything we do in this line.
Mr. FARRAR. I think, if I may, Mr. Conable, your question also im-

plies in effect the Government guaranteeing to the user of the Stand-
ard Reference Data which is put out through this program as being
accurate and, therefore, may be relied upon, and if in error the Gov-
ernment would be liable because of its having sponsored a program.
Mr. CONABLE. Yes.
Mr. FARRAR. I would have to say this. The only thing that the Gov-

ernment in a sense "guarantees" is the fact that the data has been
critically evaluated, that it has gone through certain procedures, and
certain standards were applied with regard to the analysis of the data
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before it is permitted to have attached to it the symbol or mark which
is provided for by the act.

Therefore, to that extent it may be considered as being reliable. But
no scientific data, to my knowledge, can be said to be that reliable, that
guaranteed, that pure, that a person may consider that it is not subject
to question, that there may not be some updating or later knowledge
which indicates that the information can be improved upon.
I don't think that the Government could be sued. I certainly don't

think it comes under the Federal Tort Claims Act. I also don't be-
lieve it would come in the court of claims under the Tucker Act as a
breach of contract. I don't know how—
Mr. CONABLE. In the compilations put out, will there be a specific

exculpation to the Government or will this be simply an implied ex-
culpation based upon the knowledge of scientific realities?
Mr. FARRAR. I think that the user of scientific data, Mr. Conable—I

presume the question is still directed to me—recognizes the fact that
scientific information and scientific data are always subject to question,
and to that extent I don't think that he would require an exculpation
clause. These are not Government contracts in the true sense.
Dr. HOLLOMON. I see no objection, however.
Mr. FARRAR. No we would not be opposed to the inclusion of an

exculpation clause in the publication.
Mr. CONABLE. Do you think it conceivable that people could bring

action against the Government here on the grounds that the data was
negligently prepared?
Mr. FARRAR. I think this would be an unconsented suit against the

Government. It would not in my judgment fall under the Tort Claims
Act unless the Tort Claims Act is subsequently amended to allow this
type of thing. You can only maintain a tort action against the Gov-
ernment regarding certain specific activities, and I don't think this is
one of them, sir.
Mr. WAGGONNER. I doubt if anyone would ever live long enough

to see a case like that through the judicial process.
Mr. MOSHER. Just to get back to the basic philosophy of this bill for

a minute and let me express some of those vague fears I mentioned
yesterday, the very phrase "critically evaluated" implies an act of
judgment on somebody's part. It is a judgment, in this case, between
two figures or two sets of figures.
Dr. HOLLOMON. Or more.
Mr. MOSHER. Your testimony says that only a specialist in the field

can tell which is most likely to be correct. That "most likely" seems
very loose. How can you make this judgment without actually going
into the laboratory and rechecking these figures? How am I to say
that this scientist's figures are better than that scientist's figures?
Dr. HOLLOMON. That is one of the difficulties. Neither you nor I

are very good at that. Let me try to describe what is normally
done. Normally you get a group of qualified people to examine the
data that are 'available, and the procedures that were used in the
investigations that produced the data. The likelihood of errors of
measurement develop as a consequence of having used inappropriate
techniques in the past. In many instances, new techniques have been
developed. What is usually done is the specification of a value with
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likelihood of error around it, that is, this is the best value subject
to the following variations of value.
Now the mechanism that is used is basically technical judgment.

There is no question about that. But, while you and I might go
in the literature and pick a particular reference and say this is the
melting point of copper, the experts determine technically the degree
of error that they believe possible in past measurements by evaluating
all, or nearly all, of the past measurements. It is a judgment.
Mr. MOSHER. Experience indicates that the scientific community

will accept this type of judgment if the scientific community has rea-
son to believe that you have hired a specialist, that is, a good enough
specialist. Do you have any problem in hiring adequately qualified
people?
Dr. HOLLOMON. Or have it done under contract.
Mr. MOSHER. Right.
Dr. HOLLOMON. I don't think so. Let me make one other point,

looking at this book at random. Here is a table of data having to
do with certain oxide properties. One of the things that is done in
this particular table, which is appropriate, is to say how the measure-
ment was made. Then it gives the reference to that particular
measurement so, if you wish to reassure yourself that the data judg-
ment has been made properly, you at least can go back to the original
source. That in itself is an enormous service. Someone has culled
the literature and said, not only is this the best number, that is, 1705,
but this was the way or the ways, the number was measured, and
these are the people who made the measurements.
So you are not relying entirely upon the technical judgments. You

are also providing the other_worker, whoever he may be, an ability to
make the judgment for himself.
Mr. MOSHER. This book doesn't say that Jones says it is 1705 and

Smith says it is 1703?
Dr. HOLLOMON. In some cases, where it is impossible to make the

technical judgment, in other words, where there doesn't seem to be
any basis for the determination of the differences, then the best thing
you can do is say these are the two reported values, heaven help you.
Dr. AsTIN. There are, however, Mr. Mosher, a few fairly straight-

forward things that can be done in addition to this very difficult tech-
nical judgment which must be exercised. First, the point that Dr.
Hollomon mentioned, the method of measurement can be examined,
and the expert would know through prior knowledge and experience
whether this method of measurement may or may not have some defect.
Second, did the man who made these measurements make sure that

the instruments he used were calibrated? This is a very important
thing and one that involves us in our measurement standards activity.
Unless the experimenter took pains within a reasonable recent time
to make sure that each instrument he used had in some way been veri-
fied with respect to national standards, then automatically you lose
confidence in the data.
Third, there are with many types of data rather straightforward

analytical procedures one can use to see if the number in question is
consistent with related properties for which we have well-established
data. There are frequently analytical procedures that one can use
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to check. So it is not all judgment. There are a few straightforward
procedures to be followed.
Dr. HOLLOMON. When you are making a compilation you are aided

in judging whether a value is consistent, because let's say, for example,
you have a number of oxides of compounds, iron, copper, and so on,
and properties vary from one to the other in some regular way, and all
of a sudden the number appears that is highly irregular. The people
who make compilations can see that because they are not only looking
at this particular number but all numbers like it. In contrast, if you
and I weren't doing this but were just trying to select the melting
point of copper oxide, we would not be making a significant compari-
son between all other numbers.
So this in itself, the fact that you are making a compilation, pro-

vides a mechanism of determining self-consistency. That is another
judgment that has to be made, the last one that Dr. Astin mentioned.
But it really is judgment. I don't think one should be mistaken. It
is judgment based upon the technical experience of people who are
doing the job. All you can report is the best value in their judgment,
and then also provide to the user the references so he himself may make
a determination.

Mr. MOSHER. A great deal would depend on the people you are able
to hire or contract for?
Dr. HOLLOMON. And the procedures which we will ask them to go

through. That is: "How did you evaluate it?" "Did you determine
whether the instruments were calibrated," et cetera.
Mr. MOSHER. And the scientific community will be watching you on

this all the time?
Dr. HOLLOMON. Yes_,_ sir. I hope they don't watch us too closely.
Mr. DADDARIO. Mr. Brown.
Mr. BROWN. I don't have any specific queStions. Just as a comment,

it seems to me that what we are really talking about here is involving
the Bureau of Standards in the whole process of bringing system and
order to the scientific community. This seems to me to be the most im-
portant aspect in the legislation. I, at this point, don't know whether
to say this is good or bad. I can say this very definitely, that the
scientific community needs to have a greater degree of integration and
system brought to it beyond a shadow of a doubt. But whether or
not moving into it through this device of Standard Reference Data on
the part of the Bureau of Standards is the best method, I am not
really clear on at this point.
Maybe you could offer some comment on it.
Dr. Asmsr. Mr. Brown, we are very much involved in the business

of providing a basis for order in the entire scientific community, and
this is why the National Bureau of Standards exists. Without a lan-
guage in terms of which quantitative measurement can be reliably-
and compatibly defined, we would have chaos in science and engineer-
ing. We set up the basic standards for physical measurement first
of all in order to assure that there is a basis for reliable exchange of
quantitative data and devices. Moving into the field of evaluated data,
is merely an extension of the basic measurement activity into the in-
formation field. In other words, we are standardizing data just as we
do measurements.
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Mr. BROWN. I would differ with you only to this extent and I may
be wrong in my conceptions. For example, take the function of the
National Bureau of Standards with regard to the basic units of meas-
urement. You put out data which involve the calibration of measure-
ments of length, of time, of mass and so on. The National Bureau of
Standards didn't invent any of these things. The standard and the
method of determining it probably existed before the National Bureau
of Standards did.
Dr. HOLLOMON. Let me make clear we did invent it. Let's take the

case of the present method of measurement of time which uses a cesium
clock. The basic standard of the second, which is based upon the
frequency measurement of the cesium clock which the Bureau of
Standards specifies as to the basic measurement that will be used for all
scientific measure in the United States, and in fact now the world 
Dr. ASTIN. Tentatively, the world.
Dr. HOLLOMON (continuing) . Has been developed in part, in very

large part, by the Bureau of Standards. It is now working on a
method to improve the measurement of frequency and time by methods
which are different than that of the cesium clock. One of its con-
sequences will be a very much greater accuracy in the determination of
orbits of space vehicles, for example.
If that becomes the standard, the person who specifies that is the

standard for the United States is the head of the Bureau of Standards.
Mr. BROWN. I won't argue this point. Nevertheless, you are still

talking about the basic units of measurement. What we are moving
into here is the application of the basic units of measurement to deter-
mine the secondary properties of everything in the universe.
Dr. HOLLOMON. That part of the universe which you can character-

ize. It is a narrow part of the universe.
Mr. BROWN. In effect, this is the whole field of science, and you are

going to bring a system and order to it at the Bureau of Standards.
Dr. HOLLOMON. To the numerical values.
Mr. BROWN. Numerical values is all science is.
Dr. HoLLomoiv. Not quite. I think you speak to a very important

point. What we are trying to do is to provide in this vast area of
data that they are self-consistent and that they are as available as can
be. We are not trying in any way to impose anything on the people
who wish to make the measurements.
Mr. BROWN. I still think that you are moving into the entire field of

science and I am not criticizing it or saying it is good or bad. I am
saying this is what you are doing.
Dr. HOLLOMON. I really think, Mr. Brown, that the organic act of

the Bureau of Standards already put it there.
Mr. BROWN. I disagree with you because the organic act says now,

and this is on the first page of Dr. Astin's statement, in paragraph 19,
that you will compile and publish general scientific and technical data
and so forth and the last clause "* " are not available elsewhere."
Now all of the material, that you are proposing to compile, is assumed
to be available elsewhere, and you are going to evaluate it.
Dr. HoLLomoisT. That is right.
Mr. BROWN. I am not sure doing that falls within the mandate which

you have now which says "are not available elsewhere." I think we
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are getting to the crux of the problem here, that you are going to
expand the mandate of the Bureau considerably. Again, I reiterate
I am not saying this is good or bad.
Dr. HoLLomoN. I believe the Congress should make this decision

since this kind of service by the National Bureau of Standards, which
is specified in section 4, to provide for more effective integration and
so forth, is something which to some degree enlarges the function of
the Bureau of Standards.
I would, however, also say that the organic act states that the com-

pilation and publication of general scientific and technical data result-
ing from the performance of the functions specified herein, or what
have you, lies within the authority of the Bureau of Standards.
We do believe, however, that just as the Bureau of Standards has

the responsibility to insure the basic measurement system and other
responsibilities in its act, that the Congress should authorize the full
extension to the process of the critical evaluation of scientific and
technical data. I think that is an extension of the responsibility of
the Bureau of Standards. Otherwise we wouldn't be here.
Mr. DADDARIO. Mr. Brown raises an extremely important point that

this bill is in a sense an elongation of the power. This comes about not
because the data is available elsewhere • but because it is in such condi-
tion that it is not as useful as it should be and because it cannot be
done anywhere except within the Government. Furthermore, the
Bureau of Standards has been chosen as the agency which can best
do the job.
Dr. HorLomorr. I think you state it well. Our feeling is it is not the

question of the fact that the data exists, but the fact of the matter that
it is not readily useful and available.

Second, the reason for the choice of the Bureau of Standards is that
the degree of accuracy and the responsiveness and integrity of the
Bureau of Standards in its normal functions give it the technical peo-
ple and the viewpoint which no other agency of the Government has so
far as I know.
Mr. BROWN. This was my original point, that what is being done by

this legislation is to bring system and order, to what is admittedly
chaos, throughout the whole field of science.
Dr. HoLLomoN. The whole field of scientific measurement, that is

correct.
Mr. BROWN. All right, the whole field of scientific measurement.
Dr. HoLLomoisr. If you add that, I am with you.
Mr. BROWN. There is an area of scientific philosophy which is ex-

cluded. Now the point that is significant is, Does the scientific com-
munity realize what is being done? Is there any significant divergence
of opinion among the responsible spokesmen for the scientific com-
munity that this is the proper way to create this order and system in
an area which badly needs it?
Dr. HOLLOMON. I can't speak for everybody. There are some dis-

agreements concerning these questions which Mr. Conable and Mr.
Mosher raised, with regard to the interpretation of what we mean by
the mark and the copyright or what have you. I don't want to argue
that point at the moment.
Mr. DADDARIO. You can add Mr. Vivian to the list.
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Dr. HoLLorsoN. If you let me have that exception, as far as I know,
the need for a system of providing the process of getting standard
reference data to the scientists and engineers of this country is gen-
erally accepted. We have been pressed very hard about it. I think
I can safely say, that the scientific community, the President's Science
Advisory Committee, the Federal Council, the American Chemical
Society, and so forth, believe that this would be a helpful and appropri-
ate function of the National Bureau of Standards. I don't want to go
so far as to say everybody agrees with everything in this piece of
legislation.
Mr. BROWN. As a liberal Democrat, I am becoming more and more

sour with the idea of the Federal Government having total power in
every field, because I see too many unfortunate situations arising
therefrom. However, I don't want to use that as a criticism of this
particular proposal, because this may well be the best way to approach
this problem.
Mr. CONABLE. I would like to associate myself with most of Mr.

Brown's remarks.
Dr. HOLLOMON. In my view this is being helpful to the scientific

community in performing the service which I frankly don't see how
else it can be performed.

Dr. AsTiN. The American Chemical Society took a poll of its mem-
bership on this problem a year or so ago and got a very good response.
There was near unanimity in these responses from the members of
the American Chemical Society that this is a program that the Federal
'Government, and specifically the National Bureau of Standards, had
to get into.
Mr. DADDARIO. Mr. Vivian.
Mr. ViviA.N. I have a series of questions. I would like to say first

that there is a great deal of agreement among the scientific people that
some extensive operation by the Bureau of Standards is desirable and
necessary. I don't think there is any question about that.

Also, I do think it is true that the Bureau of Standards has prob-
ably drifted away from the exact phraseology quoted in Dr. Astin's
paper on the first page: "where such data are of importance and are
not available elsewhere." I think it is probably true that you have,
in fact, produced and tabulated data, which is available elsewhere in a
form that is far more satisfactory. I think perhaps the phraseology
in the first part of this act which authorizes actions throughout without
the reference "where not available elsewhere" is as useful to national
purposes as the old phraseology.
If we went through this bill paragraph by paragraph, what new

.capability do you have?
Dr. HOLLOMON. I believe section 4 is new.
Mr. Vivi.A.N. Are you implying that sections 1, 2, and 3 are not new?
Dr. HoLLomoN. No. Section 1 states a declaration of policy. Sec-

tion 2 is a series of definitions. Section 3, I believe, is clarification
and extension. By this, I mean it makes it implicit that this is a func-
tion. This goes to Mr. Brown's point. It further insists, as a proce-
dural matter, that this be done in cooperation and nonduplication,
which I think is desirable.
Mr. VIVIAN. You are not changing the world as it now exists?
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Dr. HOLLOMON. Section 4 in my view is new. We have not that
responsibility, and I believe that it is new.
Mr. VIVIAN. This allows the Secretary to provide criteria for the

publication by anybody else of standard reference data
Dr. HOLLOMON. That is correct.
Mr. VIVIAN. Anybody else?
Dr. HOLLOMON. That is correct.
Mr. VIVIAN. You can prohibit the issuance of material by the De-

partment of Defense?
Dr. HOLLOMON. No. The only thing we can say is it has to go

through a process if it is to have that stamp.
Mr. VIVIAN. If it is to have a standard reference label?
Dr. HOLLOMON. That is correct.
Mr. VIVIAN. That label is a definition now which has a copyright

context to it?
Dr. HOLLOMON. It has some of the characteristics of a copyright.
Mr. VIVIAN. In other words, the words "Standard Reference Data"

cannot ever be 'used?
Dr. HOLLOMON. No, the stamp, an imprint, an imprint designed for

cognitive purposes.
Mr. VIVIAN. What is the next new section?
Dr. HOLLOMON. The next new section is section 5. It has to do

with the degree of recovery.
Mr. VIVIAN. It seems to me section 5 does not have to do with the

degree of recovery. The first part of section 5 through line 16 deals
with whether or not you have to go through the Government Printing
Office.
Dr. HOLLOMON. That is correct.
Mr. VIVIAN. You presume it will still go through the Government

Printing Office and still get a different recovery?
Dr. HOLLOMON. Yes.
Mr. VIVIAN. There are two requirements here?
Dr. HOLLOMON. Exactly.
Mr. VIVIAN. The two don't have to be necessarily together?
Dr. HOLLOMON. That is right. And this authority gives us au-

thority to contract.
Mr. VIVIAN. Why is it necessary to change the laws relating to the

Government Printing Office? Why should you go outside the Gov-
ernment Printing Office?
Dr. HOLLOMON. There are two aspects of the problem. One is the

question of recovering user charges.
Mr. VIVIAN. I want to avoid that question right now.
Dr. HOLLOMON. That is one of them.
MT. VIVIAN. Yes, sir.
Dr. HOLLOMON. I can't avoid it and answer your question. That is

one of the reasons.
MT. VIVIAN. Yes.
Dr. HOLLOMON. The second reason is that we believe, as I tried to

answer Mr. Mosher, that it is appropriate in some instances and can
be more effective to permit private publication of such compilations.
Mr. VIVIAN. Why isn't that true of the thousands of other things

the Government prints? For example, how about agricultural
pamphlets?
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Dr. HOLLOMON. Mr. Vivian, I will try to answer a question with re-
spect to these compilations.
Mr. VIVIAN. But the question is not only relevant to these publica-

tions.
Dr. HOLLOMON. I understand that. I am not trying to avoid the

question. I have some feelings about these other matters, but I am
not an expert in these other publications.
Mr. CONABLE. Nor is the Department of Agriculture within the

proper cognizance of this act.
Dr. HoLLomow. You may have some views on this, and it may be a

very interesting question, but we believe there is a special reason—
let's take the case that Dr. Astin spoke of. Suppose there is needed
supplementary data to a particular private publication. If we wanted
to make a supplement in the field, wouldn't it be appropriate to go to
that publisher to see whether or not an appropriate arrangement
could be made to issue a supplement through his standard distribution
channels?
Mr. VIVIAN. It seems to me the question of whether all Government

:publications should go through the Government Printing Office at all
is itself a question, because there are pretty stringent laws already
existing requiring that they be published through the Government
Printing Office.
Mr. DADDARIO. If you would yield, the example you have given, Dr.

Hollomon, the means to get that done seems already to be available to
you.
Dr. HOLLOMON. How?
Mr. FELTON. Under contract.
Dr. HoLLomoN. If we did all that work under contract, that would

be so. But if the work happened to be done in the Bureau of Stand-
ards--
Mr. FELTON. I thought most of this work was going to be done out-

of-house by experts in the field.
Dr. HOLLOMON. Both. We intend to do both. It depends on whether

we have the expertise. Other Government agencies can do likewise.
For example, AEC does certain publications that meet their criteria
and some are printed privately at this time.
Mr. DADDARIO. I would like to say something for Mr. Vivian. I

think his questions are excellent—help us put our thoughts together.
He indicated yesterday a very strong support for the basic purposes of
this bill. There is no antagonism.
Dr. HOLLOMON. I understand that. I don't mean to try to avoid the

issue. I only say I don't think I should testify here on the general
problems associated with all the things that the Government Printing
Office does.
Mr. MILLER. If the gentleman may yield, he may not know it but

another committee is taking great exception to this bill because it has
charge of printing—says it is nothing but a printing bill. This is far
from a printing bill. They are the committee that can put the type
together, talk about what kind of ink should be used and where they
should get the paper. Since the contents are beyond that committee,
the bill is in our committee.
Dr. HOLLOMON. There is another presently modest, and perhaps cru-

cial, part of this particular section which I think will become increas-
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ingly important. That has to do with the problem of computer tapes,
and also the service that one would render with a computer, for exam-
ple, from a central data bank. I think in 10 years that much of the,
kind of data discussed here will be on tapes that will be in central com-
puter banks, and I don't think these necessarily ought to be operated
by the Government. This doesn't go to the printing problem now,
this goes to the particular kind of service. It seems to me we ought
to make such arrangements with private parties.
Mr. DADDARIO. You are not really talking about printing at all in

this bill, but about how to compile, publish, and pay for it.
Mr. MILLER. It is the substance, not how the material is put in the

book which we are talking about.
Dr. HoLLowrox. That is correct. It is the problem of how do we

devise the best mechanism to get this data with two characteristics
which we want. One is that the user has some confidence that an ap-
propriate evaluation procedure has been followed. The second is that
he can 0-et the data at a reasonable price.
Mr. DADDARIO. However, we are talking about today and not 10 years

from now, and Mr. Vivian's questions are pertinent.
Mr. VIVIAN. I am not personally concerned about the question

whether it is printed in the Government Printing Office or not. My
concern is to show that the two sections are not necessarily too-

''
ether.

The law says if it is printed and distributed by the GovernmentPrint-
ing Office, the Government can charge up to 150 percent of the total
cost of the printing, as I recollect, as a fixed limitation on cost.
Dr. HOLLOMON. But it goes to where the funds go.
Mr. VIVIAN. The funds go back to the Treasury, which happens to be

the place I believe it should go and which is why I don't want this
section in here.

Section 6, I think we will agree is the ability of Commerce to estab-
lish a trademark.
Dr. HOLLOMON. Yes.
Mr. VIVIAN. Is there any other place in the Federal Government

where trademarks are defined and used? I am informed that Smoky
the Bear is a symbol.
Dr. HOLLOMON. It is.
Mr. VIVIAN. If there are such in existence, I will not question it.

The answer is "Yes"?
Dr. HOLLOMON. Yes, there also is a prohibition to using the words,

"Federal Bureau of Investigation," or the initials "F.B.I."
Mr. VIVIAN. There exists a legal precedent?
Dr. HOLLOMON. Yes.
Mr. DADDARIO. Can we fill the record out more?
Mr. VIVIAN. Sections 7 and 8 are the important sections of the bill.

These I think are the ones that create for you a basically new authority,
principally section 7 (b) , which you have already indicated you would
.change.

Dr. HOLLOMON. Yes, and would clarify the intent.
Mr. VIVIAN. Is there any objection to publishing the data compila-

tion or is it to the publishing of the mark?
Dr. HOLLOMON. The bill would prohibit the publishing of data

compilations using the mark.
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Mr. VIVIAN. In other words, the data can be republished by anybody
as long as the mark is not appended?
Dr. HOLLOMON. That is correct. That is all this bill says.
Mr. VIVIAN. Section 8 relates to a provision for penalties. Are

there normally provisions of law by which a Secretary of a Depart-
ment can send a man a bill and say, "Pay me a hundred dollars"?
Dr. HOLLOMON. Yes.
Mr. VIVIAN. Is this well established?
Dr. HOLLOMON. Yes. I have five precedents for that kind of

penalty.
Mr. VIVIAN. In other words, the whole procedure for penalty as

enforced by the Secretary is 
Dr. HouiomoN. Has precedent.
Mr. VIVIAN. And the court provisions, section 9, are consistent with

other provisions and other law relating to section 8?
Dr. HOLLOMON. Yes. And we will submit those for the record.
Mr. DADDARIO. Without objection, they may be submitted.
(The information requested is as follows:)
The committee has requested that it be furnished information pertaining

to statutory precedents for the authority which would be granted under the
bill relating to the adoption of a symbol or mark by the Secretary, the imposition
of civil penalties for its unauthorized use, and obtaining an injunction to prevent
and restrain violations of the Act.
In our view, there are a great many statutory precedents for the authority

requested. Among the more commonly known statutes are 18 U.S.C. 709 relating
to false advertising or misuse of names to indicate a Federal agency. That
statute contains a prohibition pertaining to the use of the words "Federal Bu-
reau of Investigation" or the initials "F.B.I." without the permission of the
Director of the FBI. The statute is typical of those listed in 'Chapter 33 of
Title 18, United States Code concerning misuse of emblems, insignia and names.
Other statutory precedents on this point include 15 U.S.C. 1261-1273 relating
to the labeling of hazardous substances; 21 U.S.C. 71-96 relating to the inspec-
tion and labeling of meat and meat products; 21 U.S.C. 301 and 321-392 relating
to the requirements for, labeling of foods, drugs and cosmetics; 21 U.S.C. 457
relating to requirements for labeling of poultry products in interstate commerce;
and 27 U.S.C. 201-212 relating to certificates for label approval of alcoholic
beverages.
There are also statutory precedents for the authority prescribed in section 8

of the bill regarding civil penalties and the compromising of such penalties by
the Secretary. Precedents for civil penalties are found in 45 U.S.C. 26(h) re-
lating to railroads; 49 U.S.C. 322(h) relating to motor carriers, and 49 U.S.C.
1471 and 1473 relating to aircraft. Compromising authority exists in 49 U.S.C.
1471 and 1473. These authorities are also implemented by regulations in 14
CFR 13.15 and 14 CPR 302.800 et seq.

Statutory precedents for injunctions, which would be authorized under section
9 of the bill, may be found in 15 U.S.C. 1267 relating to hazardous substances;
21 U.S.C. 332 relating to foods, drugs and cosmetics; 49 U.S.C. 322(b) relating
to motor carriers and 49 U.S.C. 1487 relating to aircraft. The latest example
of such authority may be found in S. 3005, The Traffic Safety Act of 1966, which
was passed by the Senate on June 24,1966.

Mr. VIVIAN. I happen to object to these provisions, but I gather that
they are not formally in precedent trouble.
Dr. HOLLOIVION. No.
Mr. VIVIAN. Let me come back to another series of questions. What

are the costs that you anticipate recovering when you charge for fees?
For example, do you intend to charge for the research cost required to
establish the data?
Dr. HOLLOMON. NO.
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Mr. VIVIAN. None?
Dr. HOLLOMON. No.
Mr. VIVIAN. Do you intend to include evaluation cost, whatever that

maybe?
Dr. HOLLOMON. Under some circumstances. I tried to answer this

earlier.
Mr. VIVIAN. How do you differentiate between research and evalua-

tion?
Dr. HoLLomoN. I think there is a sort of fundamental difference.

In one case you go back to the laboratory and redo the number. That
is what I thought you meant by research.
Mr. VIVIAN. In other words, you would never be going back to the

laboratory?
Dr. HOLLOMON. Not from this standpoint. The Bureau of Stand-

ards does that, but not under this bill. It does that in any event at the
present time. It frequently establishes numbers that are not other-
wise established. One of the difficulties we have is to know which
numbers are missing. This provides a mechanism of knowing which
numbers are missing, but the activity to obtain new numbers would
not be authorized under this particular bill. We already have the au-
thority to do so.
Mr. VIVIAN. You don't need that authority?
Dr. HOLLOMON. That is correct. Furthermore, this bill doesn't go

to the question.
Mr. VIVIAN. Under evaluation, do you include people who read

technical documents, visit and investigate and do all the things re-
quired to getting a competence in numbers but not generating new
numbers?
Dr. HOLLOMON. That is correct.
Mr. VIVIAN. Have you any concept at all how much that would cost?
Dr. HanomoN. Yes we have made an estimate.
Mr. VIVIAN. You have issued three standard reference publications,

in NBS-2, NBS-3, and NBS-4. The costs were something like 35
cents, 45 cents, and $2.50 from GPO. If you had had this bill and it
was in effect, what would the costs have been of those documents?
Dr. HOLLOMON. I don't know, frankly.
Dr. ASTIN. I frankly can't give it to you now.
Mr. DADDARIO. Could you make some estimate of that?
Dr. HommivfoN. We could make a judgment and tell you what our

judgment would be if this bill had been appropriate at that time.
(The information requested is as follows:)

PROPOSED PRICES FOR NSRDS PUBLICATIONS

The table that follows lists by title each of the three data compilations that
have been published to date as a part of the National Standard Reference Data
System. For each of these publications there is shown an estimate of the maxi-
mum total sales that can be expected, and the current price which the Govern-
ment Printing Office charges for the publication. In addition, there is shown a
maximum and a minimum sales price that might have been charge for these
publications had they been published under the authority provided in H.R. 15638.
If the estimated quantity was sold at the minimum proposed price, it would be

possible for NBS to recover all editorial and copy preparation costs as well as
printing costs now paid to GPO. At the maximum proposed price, the cost of
technical effort going into the compilation and evaluation of the data would also
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be recovered. In no case would NBS expect to recover the cost of research to
produce the raw data.

Since the three publications under discussion are considered to be primary
publications containing basic data of interest and value to rather broad segments
of the scientific community, a price close to the minimum proposed sale price
would have been established in these cases.

Proposed prices for NSRDS publications

Title
Estimated

sales
GPO

sale price
Minimum
proposed
sale price

Maximum
proposed
sale price

NS RD S-NBS-2: "Thermal Properties of
Aqueous Uni-univalent Electrolytes"  

NS RDS-NBS-3: "Selected Tables of Atomic
Spectra, Atomic Energy Levels and Multiplet

5,600 $0.45 $1. 50 $8. 50

Tables Si II, Si III, Si IV" 
NS RDS-NBS-4: "Atomic Transition Prob-

abilities, Hydrogen Through Neon" 

8,400

5,600

.35

2.50

.70

4.50

1.20

37. 00

Mr. VIVIAN. When you do a calibration of an instrument in the
Bureau of Standards what do you charge?
Dr. HOLLOMON. We charge for all the direct costs of the calibration,

that is, the actual out-of-pocket costs for the calibration. We charge
overhead, including depreciation on the equipment that is used. And
to some degree, but not fully, the necessary maintenance and recalibra-
tion that might be required for the calibration equipment. That is a
minor amount.
Mr. VIVIAN. You do not charge for the long past history of research

-on the subject?
Dr. HoimomoN. No, we don't, and we would not here either.
Mr. VIVIAN. Suppose NSF runs a study on some particular area, are

you going to try to recover any of NSF's cost?
Dr. HOLLOMON. Absolutely not.
Mr. VIVIAN. NSF and DOD have paid you for various research

•efforts in the standard area, haven't they?
Dr. HOLLOMON. No.
Mr. VIVIAN. Are you going to recover the costs of the ones that go

back to the Bureau of Standards and not to the other agencies?
Dr. HOLLOMON. No. I said in no event would we try to recover

previous research costs.
Mr. VIVIAN. Haven't these other agencies provided you money re-

•cently ? You have indicated I think $21/2 million out of $4 million?
Dr. HOLLOMON. Yes.
Mr. VIVIAN. That was used for the standards program?
Dr. HOLLOMON. Yes.
Mr. VIVIAN. Isn't that standards money that you would ordinarily

recover?
Dr. HOLLOMON. If this bill is passed, there is no intention that those

agencies would continue to furnish funds for this purpose.
Mr. VIVIAN. That is a reasonable answer. Concerning these charges,

right now some $20 billion of research is paid for in the United States
of which $15 billion comes out of the Federal Government.
Dr. Hor,Lomorr. In round figures, right.
Mr. VIVIAN. Therefore, 

i 
fifteen-twentieths, as a practical effect, in

-what you are going to collect in user charges s going to be paid by the
Government anyway?
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Dr. HoLLomoN. I don't know whether that is the case, but I don't
think that is an inappropriate guess.
Mr. VIVIAN. I am quite sure it is about right.
Dr. HOLLOMON. But this way of collecting it you know whether or

not it is useful and whether the researcher wanted to make a trade-off
between using his Government funds for one purpose and using them
for another. This, it seems to me, is a more appropriate way to pay
for it than to give it away and have no test as to whether or not that
data was useful.
Mr. VIVIAN. I am happy to have a charge made for the cost of the

publication of the document and some auxiliary fees. I want to quote
a witness:
Although these amounts cannot be estimated in advance with precision, our

present estimates indicate that a significant, but not large, fraction of the total
cost of operation would be recoverable.

I am quoting the man sitting next to you if you wish to dispute the
statement.
Dr. HOLLOMON. No.
Mr. VIVIAN. It suggests that I apply to the fifteen-twentieths an-

other fraction which is significant but not large, and I guess that is one-
third. That would be one-third of the residual. That gets me up to
about eighteen- to nineteen-twentieths is being paid by the Federal
Government.
Dr. HoLLomoN. In one way or another.
Mr. VIVIAN. Now under the circumstances I frankly fail to see any

merit of getting those last two-twentieths by the complex literature of
the bill. I fail to see the merit of this residual benefit. I also quote
to you a letter related to the subject of user charges and copyrights.
Not long ago the Secretary of Commerce

' 
through Robert Giles Gen-

eral Counsel of the Department, testified before the House Judiciary
Committee that the Department supports the language of the proposed
bill relative to copyright protection. Then the report which came out
from the Registrar of Copyrights states:

There are some cases in which copyright of the Government work would do no
harm and might benefit the public, but these rare cases did not .warrant the
setting up the very elaborate procedures to evaluate.

It seems to me that for two-twentieths that phraseology is very ap-
propriate. I don't suppose you want to argue with the Secretary of
Commerce's statement through his General Counsel for copyright
protection?
Dr. HOLLOMON. It seems to me we are seeking a specific exception to

it by statutory exception.
Mr. VIVIAN. I disagree with you in the purpose.
Mr. DADDARIO. Why don't we put that in the nature of a question?

Give us your answers to it.
Dr. Hou.kmoisr. Yes. In the first place, Mr. Chairman, we tried to

explain earlier what the purpose of having such a mark was. This
was not to restrict primarily but to try to give assurance.
Mr. VIVIAN. I am taking no exception to the use of the mark. I

agree with it. I am taking exception to the method of charging relat-
ing to the mark.
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Mr. DADDARIO. It is to that that I meant the question should be
asked. Do you believe that the recoverable amount, using Mr. Vivian's
figures,warrants its inclusion in this measure?
Dr. HOLLOMON. There are two aspects of the problem which are

separable. One is who recovers and how it is recovered, and Mr.
Vivian has expressed a view on that subject. The second is how much
can be recovered. I don't follow exactly the arithmetic of Mr. Vivian
at the moment—I have no doubt about it but I just don't follow it.
I believe that a fraction, and I said something of the order of 25 per-
cent or more depending on the particular volume, should be recovered,
and that it should be significant enough so that a judgment can be
made as to whether or not the document is really useful. I believe
this would be a desirable administrative 

feature, 
and further that the

charges should be borne, to some degree at least, by the person who
uses them so that he can make a trade-off judgment to determine
whether he gets the data anew or buys a compilation.
Mr. VIVIAN. Once the compilation has been done within the Depart-

ment or the Bureau of Standards, then the costs are already committed.
Your real decision lies when you have decided to take on the effort to
produce such a compilation.
Dr. HoLLomoN. But there are other related compilations for which

experience would determine the degree of utility by such a procedure.
For example, if one would get the properties of semiconductors in a
certain class and publish those, he could get experience from that with
respect to semiconductors of another class.
Mr. VIVIAN. It seems to me the basic question you have to answer

is, once you have made the compilation, and once the publishing effort
has been done, from then on the reprosluction costs is the only signifi-
cant additional cost. Our purpose in this whole bill is not to limit
information to users but to maximize it. Therefore, your main deci-
sion is when you decide to make the compilation. It is presumed that
you will not make it on the basis of how many people will buy it but
.on the basis of the need for the information.

Dr. HoLLomorr. Right.
Mr. VIVIAN. Having done that, I see no sense in charging higher

•prices for the document.
Dr. HOLLONION. What I was just trying to say was, there are similar

.documents for which experience can be garnered. Second, the ques-
tion is whether or not, if we permitted private publication of these
,documents, a private publisher could recover his editorial cost.

Dr. ASTIN. Let me give what I think is another type of relevant
.example here. I think this authority would increase the usefulness
and the degree of dissemination of our information. Suppose we are
making a thermodynamic compilation and we put the data out oriented
in a form according to the nature of the material in which the proper-
ties are described. This fulfills our responsibility of getting the infor-
mation out. But we learn that there is a real interest in having the
.data reoriented and classified according to property. We put this out.
If we are able to recover the costs of this type of operation, we are
much more likely to do it than if it becomes a drain on our ability to
perform our other activities.
Dr. HoLLomoN. Suppose we put out this compilation right here,

:and you decided you would like to draw from this compilation all the
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data on oxides and would like those in tables in a different form than
you have now. You are the only fellow who comes in asking for this.
Now I ask you, why shouldn't we be able to furnish that to you at full
cost under those circumstances if you want to pay it, and not penalize
appropriations which provided that document to the world at large?
Mr. VIVIAN. Are you restricted from doing that at the present time?
Dr. HoLLoisioN. Yes, if this service results in a publication.
Mr. VIVIAN. What do you do for the second person who wants the

same compilation?
Dr. HOLLOMON. It seems to me what you would have to do under

these circumstances is to charge him with the full cost of reproducing
that document. That is why I say judgment is involved in the matter.
It seems to me you would have to allow some discretion.
Mr. VIVIAN. You want the first man to pay the full costs of the

compilation?
Dr. HOLLOMON. If he is willing to.
Mr. VIVIAN. To contract with you for the compilation of the

document?
Dr. HOLLOMON. Or somebody else.
Mr. VIVIAN. What about the second man?
Dr. HOLLOMON. It seems to me it would be reasonable to anticipate

there would be a second man in the first instance. If you were the
only person, I think it would be only appropriate for you and Dr.
Astin to find out if there were others who needed the data in that form,
hopefully reproducing the copies and sharing the cost against those
companies. If we had done that, the cost would be a fair share. If
on the other hand, you were the only fellow we could find in a reason-
able period that needed the data, we did the compilation, the master
was set up, and then a second man comes in, I think he should bear the
incremental cost.
Mr. VIVIAN. Such as the costs the Government Printing Office would

charge?
Dr. HoLLomoN. Such as that.
Mr. VIVIAN. My inclination is to support the bill if some statements

as to the procedures to be followed would accompany the bill as
legislative intent.
Dr. HOLLOMON. Right.
Mr. DADDARIO. This is a matter for determination by the committee

which, of course
Mr. MILLER. It goes into the report.
Dr. HOLLOMON. I think that is an entirely appropriate thing to do,

Mr. Chairman.
MT. DADDARIO. As I said yesterday, Mr. Vivian, we do not necessarily

need to follow this language exactly. There will be I expect changes,
and we will stress in the report those parts of the legislation which
bothers the committee.
Mr. VIVIAN. At the present time there is a very large project, so-

called Sigma project, in the AEC. Will they use this symbol and
will you issue the documents?
Dr. HOLLOMON. I don't know what the Sigma project is.
Mr. VIVIAN. The AEC collects a very large amount of data on the

cross sections of various types of impact. These are voluminous, to
put it mildly. Do you intend to reproduce these with a data symbol?
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Dr. HoLLomorr. If they meet the procedures, we would permit the
AEC to put that stamp on their data.
Mr. VIVIAN. Now, at the present time, is that data issued by the AEC

under the Government Printing Office?
Dr. HOLLOMON. I can't answer the question, but in general experi-

ence AEC, I believe, has the authority to go to private contractors for
printing. I believe that is the case.
Mr. VIVIAN. And presumably if there is any dispute between your-

selves and the AEC over what data should have the stamp on it, you
would have the authority to make the decision?
Dr. HOLLOMON. No. The question is whether or not they follow

a procedure, not a particular set of data. What we would do is have
an interagency group look at how these standards and procedures
would be set up. They would be published. Whether another agency
could use the mark on its compilation would be determined on whether
or not they followed the agreed upon published procedures. They
don't have to if they don't want to.
Mr. VIVIAN. You would not review their actions but only the nature

of the procedures?
Dr. HOLLOMON. The procedures. That is all that could be done.

To review every evaluation would be a prodigious job.
Mr. VIVIAN. At the present time this standard now would relate to

ithat matter published n the United States. As you may know, there
are many scientific documents now being reproduced in Hong Kong
and other places and being sold at very low cost.
Dr. HOLLOMON. Right.
Mr. VIVIAN. Is there any means that this could be prevented or at

least not become troublesome?
Dr. HOLLOMON. We suggested a revision of the wording with respect

to section 7(b). Instead of the word "copy," "reproduce for sale."
This, I presume, although I will have to talk to the lawyers about it,
would prevent the sale in the United States.
Mr. DADDARIO. Let's not come to any particular decision about that.
Mr. MILLER. That is rather involved with regard to some treaties

we may have with Britain and China, as to whether they can do this
or not.
Dr. HoiLomoic. I understand, Mr. Chairman.
Mr. VIVIAN. Will there be any compensation to copyright owners

for material that is already in existence in other documents?
Dr. HOLLOMON. The way this would operate would be that you have

to ask, as you do in any case, whether or not data or things that were
previously copyrighted could be used or whether they were already in
the public domain.
Mr. VIVIAN. But you do concede that you could have such data

marked by the mark and then possibly republished by some other
publishing firm?
Dr. HoLLomoi.r. Yes.
Mr. VIVIAN. It is conceivable that what came out of a journal or a

document, a mark could be put on it, and under a contract by your-
selves republished by some other publisher?
Dr. HOLLOMON. Never in that form. Only as a number. Only

as a number.
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Mr. VIVIAN. Do these firms which publish these tables consider

themselves as having any copyright to them?

Dr. HoLLomoN. Certainly.

Mr. VIVIAN. To the numbers themselves?

Dr. HomiomoN. No, to the volumes.

Mr. VIVIAN. Therefore, you would not be violating their copyright

interests?

Dr. HoLLomorr. I do not believe so.

Mr. VIVIAN. What amount of money do you anticipate to be asked

of the appropriations committees as a result of the authorizations

contained in this bill?

Dr. Hor.LomoN. We believe that over a 4- or 5-year period, that the

level of the expenses to operate the system will be on the order of

$20 million a year.

Mr. VIVIAN. Do you have a budget breakdown for that amount

•of funds?
Dr. HOLLOMON. Yes, we do.

Mr. VIVIAN. I would be interested in having that submitted, if it is

available. That completes my questions.

Mr. DADDARIO. Without abjection, that will be submitted for the

record.
(The information requested is as follows:)

Estimated annual costs for SRDS program when fully implemented

By activity: 
Millions

Standard reference data production  $14. 2

Information services operation  5.5

Office of Standard Reference Data  .3

Total  20. 0

1n-house versus contract:
In-house   8.0

Contract  12.0

Total  20. 0

Mr. YEAGER. One question for clarification if I may. I think you
have seen the letter which we have received from the Library of Con-
gress Copyright Office.

Dr. HOLLOMON. Yes, I have.

Mr. YEAGER. It indicates that, in their opinion, they believe that
section 7(a) of the bill seems intended to create the equivalent of a

copyright which, unlike the present law, is free of the requirement to

protect users and the public. The proposed copyright law says that

copyright protection is not available for any work of the U.S. Gov-

ernment, and defines the work of the U.S. Government as being a

work prepared by an officer or employee of the U.S. Government

within the scope of his official duties. As Mr. Vivian mentioned, on

the bill which is presently before the House Judiciary Committee, the

Department of Commerce testified that this provision be retained.

Is there a conflict between what you are suggesting here and the

previous testimony of the Department, or do you consider that sec-

tion 7(b) does not, as the Library Copyright Office has suggested,

amount to a copyright?
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Dr. HoLLomoN. I don't know quite how to answer that question.
I will answer in this way. We believe that what was proposed here
and the degree to which it is an exception to the general statement of
copyrights is appropriate. There should be, and can be, exceptions
where demonstrated need exists. In other words, we don't believe that
is inconsistent with the general proposition of the Secretary of Com-
merce. There are conditions in which exceptions should be made, but
the exceptions should not be made administratively, but by statute, as
is being suggested here.
The second question has to do with the limitation of time, as to the

length of time. We would not object at all to'being limited to some
degree as to the time for which the stamp would be valid. The third
question has to do with whether or not this is or is not actually estab-
lishing copyright. I assure you our intent was to be liberal but to
maintain assurance. It was not to establish a Government monopoly
in that sense. It has, however, in practice, I believe, a large number
of the characteristics of a copyright.
So to answer your question as fairly as I can, I believe that to be the

fact.
Mr. YEAGER. Thank you.
Mr. VIVIAN. I would like to inject a question there. Copyright on

ordinary copy expires after some period of time and anyone is free
to publish the document thereafter. Would this also apply to stand-
ard reference data?
Dr. HOLLOMON. That is right. The situation here is that if this

system were fully established we would be revising such compilations
periodically. We tried to say how frequently such a revision would
be desirable or necessary, and, therefore, in that context we thought
it would be appropriate to limit the time if the committee so desired.
Mr. VIVIAN. It seems to me some comprehension of the time role of

the stamp is important. It is not obvious to me in this legislation or in
my own mind at this point.
Dr. HOLLOMON. I tried to at least discuss that question. We tried

to say how freqently we believe it to be proper and appropriate to re-
vise the compilation, either to set them out in a modified form or re-
evaluate them. We said something about 6 or 7 years. Therefore, 10
years may not be an inappropriate limitation.
Mr. VIVIAN. To use a mark which contains a date?
Dr. HOLLOMON. That is right. To use a mark which contains a date.
Mr. DADDARIO. Are there any further questions, gentlemen? If not,

this committee will adjourn until 10 o'clock tomorrow morning at the
same place.
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ADDITIONAL QUESTIONS SUBMITTED TO DR. J. HERBERT HOLLOMON, ASSISTANT SEC-
RETARY OF COMMERCE FOR SCIENCE AND TECHNOLOGY, BY THE SUBCOMMITTEE ON
SCIENCE, RESEARCH AND DEVELOPMENT

1. In your testimony you stated that you would be amenable to a time limitation
being placed in section I of the bill. Keeping in mi,'itd the fact that the Interna-
tional Critical Tables were obsolete after 30 years, what time limitation do you
recommend to be placed in section 7?
While we favor no time limit as set forth in section 7 of the proposed legisla-

tion, if the Committee believes a time limit is necessary, we suggest following the
principles applied to the duration of copyrights.
2. In your testimony you stated that ". . . some fraction of the cost should be

recovered in order to have a measure of whether or not this is useful." Is it un-
reasonable to expect that the experts who advise the Bureau that standard refer-
ence data be compiled in a particular field also are capable to advise the Bureau
if the compilation is of value to the scientific community?
Experts advising the National Bureau of Standards in particular fields would

be our primary source of advice on whether a particular compilation is of value

to the scientific community. However, the independent approval implied by sub-
stantial sales at realistic prices would also be a real help to us. It would help us,
for example, in describing our program and its value to non-scientific audiences.

It would also help us by providing the less distinguished members of the scientific

community with a way to give us an indication of their satisfaction. We have an

obligation to the routine analytical chemist, the laboratory technician, and plant

engineer who need standard reference data for some of their work just as much

as do the leading scientists of this country.
Their needs may be somewhat different and the experts may not always be

fully aware of just what those needs are. We can obtain some indications along

these lines through the professional and technical societies, but, as I have indi-

cated, the sale of a substantial number of volumes of a given compilation at more

than token cost is a clear and impartial indication that the work is valuable. Of

course, it should be understood that a small sales volume would not necessarily

imply that the work was of little value. Some scientific topics are vitally impor-

tant to a small audience only, and only a few copies of the tables might be sold.

Nevertheless, those few workers might be making a very important contribution

to science.
3. If the Bureau contracted for the compilation and publication of standard

reference data under its present authority, could the Bureau receive a royalty or

similar payment on the sale of the publications or would such amount be taken

into consideration in determining the amount of the contract?

The Bureau could receive a royalty under section 278b(d) of title 15 of the U.S.

Code, or could negotiate a contract price reflecting royalty consideration.

(a) Has the Bureau ever received a royalty or similar payment on the 
sale

of publications by a commercial publishing organization (other than 
rights

which may have been acquired by assignment or bequest)? If so, under

what circumstances?
The Bureau has not received royalties. There are numerous instances when

individual NBS staff members receive royalties or similar payments 
that they

assign to the Bureau.
4. In any situation does the Bureau expect to compensate copyright holders

for the use or republication of copyrighted material?

In the course of preparing compilations of critically evaluated data, 
the Na-

tional Bureau of Standards and its contractors expect to make very 
substantial

use of information which has already appeared in printed sources
 including

books and in technical journals. Many of these sources are copyright
ed. How-

ever, I believe that the present copyright law specifically recognizes 
that the

purchaser of a book or journal is entitled to use the information which 
it con-

tains, and even to excerpt portions of it for scholarly purposes and 
critical re-

view. These are precisely the uses to which our compilers will put such co
py-

righted material.
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With respect to republication for sale in some few cases, however, our com-
pilers may find that an existing copyright document contains a particular table
or graph which constitutes a most satisfactory and comprehensive assembly of
data, already critically evaluated. It might be quite appropriate to present this
table to our readers in its existing format. In such circumstances, we would
seek permission to duplicate the material and would pay a reasonable fee if
necessary, though past experience indicates this would seldom be required.

(a) If so, how will the amount of such compensation be determined, par-
ticularly if there is a disagreement?

Compensation may be determined by settlement negotiations pursuant to Sec-
tion 1498(b) of title 28 of the U.S. Code. If settlement cannot be reached,
that section provides for legal action by the copyright owner against the U.S. in
the Court of Claims.

5. Since published standard reference data will not be copyrighted and there-
fore will not carry a copyright notation, how will publishers be put on notice that
the publication may not be published for sale?
Procedures issued under section 4 can require appropriate notice, for example,

by reciting relevant portions of the statute. However we would have no objec-
tion to authority to secure copyrights for standard reference data publications.

(a) Is the knowledge that one is doing a prohibited act necessary to the
imposition of the fine under section 8?

Proof of knowledge is not required for imposition of a fine. However, the
presence or absence of knowledge and the exercise of due care would be im-
portant factors in administrative decisions as to whether to seek imposition of
the penalty and at what level to agree to compromise. If a compromise cannot
be agreed upon, the courts would no doubt consider evidence of lack of knowl-
edge or of exercise of due care in seeking the amount of a particular penalty.

(b) Should there be a clause requiring the Secretary to give notice in the
compilation itself as to the restrictions placed on the use of the data ap-
pearing therein or the symbol or mark appearing thereon?

We would have no objection to such a clause under the principles of copyright.
This would be done in any event administratively.

6. Under section 9, may a commercial publisher under contract to the Bureau
bring an action to restrain violations?
No, unless by contract he has copyright. If no copyright is awarded under

the contract however, a commercial publisher could request that the Secretary
seek restraint of a violation.
7. What steps are being taken in private industry to collect such material and

put it into data processing systems for more rapid retrieval?
Many industrial laboratories and engineering organizations maintain for their

own use special collections of data on the materials of particular interest to
them. In many cases these data compilations concentrate on proprietary prod-
ucts of the particular firm concerned. In other cases the data books describe
all products that may be of concern to the particular organization's scientists
and engineers, regardless of origin. Some of these organizations are now
beginning to put such data into computers for rapid retrieval. The chemical
manufacturing industry is perhaps most advanced in these activities. Scientists
and engineers in these industries are extremely eager to obtain the products of
the Standard Reference Data System to store in their own retrieval systems.
Another industry in which computer techniques are universally employed for
computations is the nuclear power industry. All nuclear power reactor calcula-
tions these days are made by computers. The data used in these calculations
must be available on tape or in some other form of storage. The U.S. Atomic
Energy Commission has for some years maintained an extensive activity whose
purpose is to produce and disseminate compilations of neutron cross section data
in the form of magnetic tapes. It is our intent to work closely in all fields with
representatives of the Federal agencies and those industries which are in need of
data in sophisticated processing systems.

(a) Will the activity of Commerce under the proposed bill interfere with
this activity or discowrage it by setting up competition through publication
of "Standard Reference Data?"

The activities of the Department of Commerce under the proposed bill will
encourage the establishment and widespread use of sophisticated data processing
systems throughout industry. Our activities will help to make available such
data to a large number of smaller industrial organizations which do not have
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the internal resources to develop their own system themselves. There is little

reason to believe that there will be competition from the Standard Reference

Data System. Instead there will be coordination, standardization (in such

matters as e.g., units, format, terminology), and reduction of duplication of

effort. In addition, our early attention will be directed to the collection, evalua-

tion, and distribution of data about substances of universal interest and appli-

cability (elements and chemical compounds of general usefulness and highest

possible purity). This information will therefore provide a common basis to

ensure that specialized and/or private collections can be compatible with one

another to whatever extent the users and owners desire.
8. Is the Secretary to have authority to dictate the format to be used by other

government agencies in compiling the data which such agencies develop for

their own use?
Under the proposed legislation the Secretary of Commerce would not have

authority to dictate the format to be used by other government agencies in

compiling the data which such agencies develop for their own use and that of

their contractors. The responsibility of the Secretary is advisory in such

matters. However, if the format or degree of evaluation of the data do not

satisfy the standards established by the Secretary of Commerce, he would have

the authority to withhold designation of such material as a product of the Stand-

ard Reference Data System.
9. Would agencies of the Federal Government that make research and devel-

opment grants, contracts, or other arrangements with individuals or organiza-

tions be required or encouraged to secure from the recipient a commitment to

turn into the system data developed with Federal funds?
We would encourage the agencies to participate in the system. However, it

is not believed that a commitment is necessary because work supported by the

government is normally published either in the report literature or in the open

scientific journal literature. Indeed, unless specific data are available in some

such fashion for the general scrutiny of the technical community, they would be

considered to be inadequately documented for designation as standard reference

data. Since the reporting of data acquired in research is a normal part of the

scientific and technical process, special arrangements to be sure the data are

made available to the operators of the Standard Reference Data System are not

necessary.
10. What percentage of the total annual cost of this program is empected to

be recouped from the sale of standard reference data under section 5 of the bill?

It is my opinion that approximately 25% of the total cast of the program might

be recovered through user charges when the program is fully implemented, and
assuming that there is as much demand for special information services as we

anticipate.
11. Since standard reference data is international in scope, what provisions

in the bill would prevent a foreign organization from duplicating and selling the

Bureau's Standard Reference Data outside the United States?
(a) Would section 7 be applicable to such activities, and could the Bureau

attach assets of such foreign organizations in the U.S.?
The bill, if enacted, would not have extra-territorial effect. There would be

no authority in this legislation to attach assets of foreign organizations.
( b) What recourse would there be under the bill if such a foreign organi-

zation distributed such materials in the U.S.?
The remedy of injunction against violations of section 7 would be available

to prevent such distribution. The availability of the civil penalty remedy would

depend upon the facts and whether the U.S. had jurisdiction over the party.
(e) What recourse does the Bureau have to prevent a domestic organiza-

tion from printing and distributing standard reference data outside the U.S.?

The remedies of injunction and civil penalty would be available against persons

subject to the jurisdiction of U.S. district courts.
(d) What advantages or disadvantages would the copyright laws and

international agreements afford in above situations as compared to the bill?
A copyright would be enforceable in other countries pursuant to international

agreement.
12. What appeal does a person or organization have from the provisions of

section 8?
(a) If the violator refuses to compromise the claim, how Will the Secre-

tary enforce the penalty?
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The civil penalty would be enforced by civil action pursuant to 28 USC 2461,
2462. The action would be commenced in a U.S. district court. Appeals would
be taken from its decision to the appropriate U.S. Court of Appeals.
13. What happens to the penalties collected by the Secretary under section

8(a)?
All penalties collected under section 8 would be deposited in the Treasury as

miscellaneous receipts.
14. What means is provided for judicial review of the action of the Secretary

under section 8(a) ?
None, other than a refusal to pay and action for enforcement by the Secretary

and Attorney General, at which time the court would decide the matter.
15. Will the functions authorized by this bill be subject to the administrative

Procedure Act (5 U.S.C. 1002) ? If not, why?
Yes, particularly with respect to the bill's functions relating to public informa-

tion and rule-making.
16. Does the term "a. person . . . designated by him" as used in section 5 in-

clude a publisher with whom the Secretary has contracted to "publish" and "sell"
the data?
The term "a person designated by him" as used in section 5 is intended to

include a publisher with whom the Secretary had contracted to "publish" and
"sell" the data compilations produced in the program.

(a) Does this section give a publisher the right to set the price? If not,
who would set the price?

The arrangements for setting the price for a particular volume would be
included in the contract. Although the details have not yet been worked out,
the procedure for entering into a contract with a publisher would probably be
something like the following: After a manuscript was completed the publisher
who had indicated an interest in publishing the particular work would be invited
to a bidders conference to examine the manuscript. After the examination of
the manuscript the publishers who wish to submit a proposal would do so. The
proposal would contain such information as publishing schedule, price of the
published work to the public, number of free copies to be given to the National
Bureau of Standards, portion of the sales price that would be returned to the
National Bureau of Standards, and related information. During the bidders
conference the NBS would have the responsibility for cooperating with the
publishers in estimating the size of the user public that a particular work would
serve and would also inform the potential bidders how much of the cost of the
production of the work the Bureau might wish to recover.

(a) Would a publisher be given the right to copyright the publication in
his own name?

It is our intent to have the authority to give the publisher the right to copy-
right the publication in his own name, with a royalty-free use by the government
guaranteed. This copyright would also protect the document from being repro-
duced and sold in other countries around the world without reimbursement to
the National Bureau of Standards.



ADDITIONAL QUESTIONS SUBMIITED FOR THE RECORD TO DR. J. HERBERT HOLLOMON
BY REPRESENTATIVE JOE D. WAGGONER, JR.

1. What evidence is there to suggest that the critical evaluation of standard
reference data by National Bureau of Standards will result in a more accurate
measured value for a particular property than that obtained by the original
researcher or by another organization performing a similar function?

First, we do not think that the National Bureau of Standards has any
monopoly on ability to perform critical evaluation of data. In fact under our
projected plans less than one-fourth of the total compilation work would be
done within NBS and the remaining three-fourths would be done at our request
by others outside NBS—the most highly qualified specialists we can find who
are willing to undertake the work. Even so, other equally qualified scientists,
working independently of our program, might indeed do just as good a job as
NBS-sponsored evaluators. If their products satisfy general criteria for critical
evaluation, we would recommend the use of those results to our audience.

Second, as to the question of critically evaluated data being better than the
original researcher's measurements, we feel that critical evaluation by a second
party should lead to greater reliability than the original measurement, for sev-
eral reasons. There frequently are disagreements among published research
reports as to the correct numerical values for physical properties. Critical
evaluation resolves such disagreements by analyzing the original results for
possible errors, for use of materials of inadequate purity, for assessment of
experimental techniques used, and apparatus employed. The man who does
the evaluation must be as good at the work as the scientists whose work he
is evaluating.

Further, he is in a position to apply his judgment with greater impartial
attention to all the factors involved. He can go back to early work, done by
experimentalists of outstanding capability, and adjust their results to take into
account more recent values for atomic weights, fundamental constants, tempera-
ture scales and so on. Finally, the program of the Standard Reference Data
System will provide for systematic, continuing projects by which regular updat-
ing of results will be emphasized, so that the whole network of data will be
self-consistent and uniformly reliable.

2. On page 4 of your prepared statement you speak of duplicating the work
that has already been done as being "undesirable." Isn't it a fact that it is this
duplication which, provides the basic data which the Bureau will evaluate, and
if such duplication results in two researchers independently obtaining the same
value for a particular property, it would tend to prove the reliability of that
value?

Duplication of experimental measurements is unavoidable to a certain extent,
and as you suggest, duplication does provide the basic data which the Bureau
will evaluate. However, when a new measurement is made merely because the
presently available results do not agree, or because it requires too much search-
ing of the literature to find those results, then, I feel, that the new measurement
is indeed undesirable duplication.

Duplication of critical evaluation efforts is also undesirable. One of the
responsibilities of the NBS Office of Standard Reference Data is to make itself
aware of all critical compilation projects which are active or contemplated
within the Federal Government and elsewhere, and to advise the sponsors of
any new project about possible duplication of an already active project.

Voluntary cooperation by privately sponsored compilation projects will allow
NBS to advise such sponsors of possible duplication as well, although of course
there would be no attempt made by NBS to require any private concern to refrain
from doing as they saw fit.

3. On page 3 of your prepared statement you mention the necessity for updating
standard reference data. After the Bureau's program becomes fully operational,
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how often will the published material be updated, and what percentage of the
overall effort will be devoted to such activities?
Compilations of standard reference data will be updated as frequently as the

appearance of a significant quantity of improved experimental results and users'
demands for more precise information require it. The time scale will not be
uniform. In some cases it might be within six months and in others it might
not be for five years or more. Some fields of science are moving very rapidly
and frequent updating would be in order. This is especially true where expand-
ing technological interest and more extreme demands lead to the development
of new materials, higher or lower temperatures of operation and the like. Up-
dating a compilation means adding completely new numbers, as well as changing
existing numbers. In other fields progress is much slower, experimental tech-
niques are not changing, and results of two years ago are just as reliable as
those measured last month. Modern data and information handling capabilities
will ensure that updated material can be inserted into a computer-based storage
system, so that the whole file can be modified as promptly as important new
results appear which call for an addition. When the program becomes fully
operational, that is, when there are ongoing projects taking care of 90% to
95% of the high priority needs, we anticipate that Y4 to Y2 of the overall effort
will involve updating of published material. It should be realized that in many
cases the data in a particular area are so interrelated that any substantial
amount of new material will call for a reassessment of an even larger amount
of old material.

4. In his prepared statement Dr. Astin referred to the system as the "National
Standard Reference Data System." You referred to it in your testimony as the
"Standard Reference Data System." What will the system be called, and is there
some reason why you omitted the word "National"?
We are talking about the same system. Dr. Astin, as Director of the National

Bureau of Standards, was given certain administrative responsibility by the
Federal Council for Science and Technology under a Federal Policy Statement
which specifically referred to the National Standard Reference Data System.
The end product of our Own efforts will be Standard Reference Data, and the
numbers themselves and their use will know no national boundaries. That is
why H.R. 15638 is called the "Standard Reference Data Act." The system
which Dr. Astin will continue to administer is appropriately entitled the National
Standard Reference Data System, but in the broader sense, the total effort
cannot be confined to a single nation.

5. On page 10 of your prepared statement you state that "identifiable cus-
tomer groups should be required to bear the costs of specialized Federal services
provided in their behalf."

(a) In effect, aren't all government services specialized, and since the
taxpayer pays for the cost anyway, why should he be required to pay an
additional costa

He should be required to pay an additional charge because he is receiving a.
service from the Government which is of more benefit to him than to the tax-
payer who does not receive the service. The principle that the user of special
Government services should pay for them is set forth explicitly in Title V of
the Independent Offices Appropriation Act of 1952 (5 U.S.C. 140). It is official
executive branch policy. Bureau of the Budget Circular No. A-25 provides that
user charges should be imposed to "cover all Federal activities which convey
special benefits to recipients above and beyond those accruing to the public at
large." This certainly applies to the specialized services which are provided
to the well-defined select group of users to whom standard reference data are a
matter of day-to-day concern.

(b) You further state that the Secretary would apply the above principle
to "certain specialized information services that we propose to provide."
Does this indicate that additional charges would not apply to a publication
such as NSRDS—NBS4 but that it would apply if an organization requested,
for example, the information on a special computer tape? Why wouldn't
the service charge authorized by 15 U.S.C. 275a cover this type of situation?

We believe user charges should be applied to all products of the Standard
Reference Data System, since all such services convey a special benefit to the
user. Due to cost and value differences, the charges would necessarily vary
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for providing different information or for providing the same information in a
form which is more adaptable to the needs of the particular user.
In the case of primary publications, such as NSRDS—NBS4, the additional

charge would usually be minimal; designed primarily to recover editorial, com-
position, printing, announcement and distribution costs.
In the case of secondary publications (which involve the reorganization or

extraction of material already available as primary publications to serve the
special needs of particular user groups), we would attempt to recover the costs
mentioned above plus those associated with the selection of material and any
additional evaluation that might be required.
With regard to special custom services, such as answers to specific inquiries

or special print-out of computer stored data, we would normally expect to
recover the full cost of providing the additional service. In most instances
this could be done under the authority provided through 15 U.S.C. 275a since
the end product would not be a publication.

6. On page 10 of your prepared statement you state that the "symbol will
stand as a signpost of quality." (a) Does this infer that any material with-
out the proposed symbol is of inferior quality?
Use of the symbol as a signpost of quality is a positive matter only. There

will always be a great deal of very valuable numerical information on physical
properties which will not carry the proposed symbol. Some of that informa-
tion will be completely outside the scope of the Standard Reference Data Sys-
tem, while some will simply not have been subjected to the evaluation process.
No one should infer that the absence of the symbol means inferior quality, in
the general case. There will be certain circumstances in which a more recent
publication carrying the proposed symbol would supersede and clearly replace
an earlier compilation. In such circumstances it is indeed true that the
absence of the symbol on the older material and its presence on the newer,
should convey to the user a warning that a better source of data is available.

(b) Since the symbol will stand for a definable standard of quatity, why
not just print the words on each publication instead of using a symbol
since there then will be no question of misunderstanding?

The use of a phrase or sentence to be printed on each publication would per-
form the same function as the symbol; however, the use of the symbol permits
more immediate identification, particularly when the average page of data is
filled with printed words and numbers already.

7. How many additional personnel will the National Bureau of Standards
require to carry out the functions envisioned in H.R. 15638?
At full operation, the National Bureau of Standards will require about 110

additional people to carry out the functions envisioned. Fifty of these would
be concerned with the Information Services described on page four of Dr.
Astin's statement and which we hope to provide within the Office of Standard
Reference Data. Ten additional staff members will be needed in managing the
technical area programs. In addition 50 new people will be employed doing
in-house compilation work in areas where the National Bureau of Standards
has obvious responsibility and an already developed competence to do the work;
another 50 present employees might be reassigned as some current programs
now supported by funds transferred from other agencies are phased out.

(a) If additional facilities are needed, what are they and what is their
estimated cost?

The major additional facility needed at the National Bureau of Standards
will be a large capacity automated system for the storage, retrieval, and
analysis of data which will be developed under the various individual projects.
Such a system will probably cost $1.5 to $2 million.

( b) Please provide a detailed breakdown of how you arrived at the
estimated $20 million annual cost of the program?

Tables I and II attached provide a breakdown of the present and estimated
annual cost of a fully operational program. Also attached is a statement of the
basic assumptions that were made in the development of these estimates. It
should be noted that these recent estimates assume the availability of authority
to impose user charges. As a consequence, the amount shown for Information
Services Operation is substantially less than indicated in earlier estimates.

(c) Would it be agreeable if section 10 of the bill limited the authoriza-
tion to not more than $20 million per annum? If not. why?
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The projected level of activities of the Standard Reference Data System
could be operated quite satisfactorily for the next few years under such a ceil-
ing. However, in view of the numerous uncertainties associated with a new
program of this magnitude and the constantly rising costs of scientific en-
deavors, it might be simpler from an administrative point of view if no dollar
ceiling were explicitly stated.
Whether or not any dollar ceiling is authorized, we would welcome the oppor-

tunity to report frequently to the Congress on the general progress of the
Standard Reference Data System and on its financial status.
8. Will the standards of quality which you intend to publish in the Federal

Register in any way require that in order to meet the quality standards for
standard reference data, the experiments or other calculations will have to be
performed with equipment calibrated by the National Bureau of Standards?
No such requirements for calibration will be made because, as a practical mat-

ter, it can't be done. As a matter of practice, most scientific experimenters who
concern themselves with high precision measurements use techniques, instru-
ments and materials which can be traced back (usually in a very direct man-
lier) to some aspect of the traditional services of the National Bureau of Stand-
ards for standards, calibration, standard reference materials and measurement
methodology. However the Standard Reference Data System is primarily con-
cerned with proper processing (collection, evaluation, and dissemination) of
experimental results after they have been reported in the scientific literature.
For the operations of the system, therefore, such requirements are not needed.
9. Could the functions envisioned by this bill simply imply an effort on the

part of the National Bureau of Standards to enlarge its domain and field of
bureaucratic influencer
The proposed bill is intended to clarify the role of the Department of Com-

merce in providing the standard reference data needed by our nation's scientific
and technological community. It clearly will recognize the responsibilities of
the Secretary of Commerce by directing him to provide national coordination
and integration of standard reference data activities through the establishment
of standards and criteria for the preparation and publication of these data.
The bill represents no particular enlargement of the types of activities to be

performed by the Department since the National Bureau of Standards has a
long history of involvement in this field. It is because of this existing compe-
tence that NBS has been selected, with the recommendation of the Federal Coun-
cil for Science and Technology, to administer the increased responsibilities the
bill will place on the Secretary for coordination of a national standard reference
data system.

TABLE 1.-Preliminary projection of NSRDS program, costs

[Millions of dollars]

Fiscal
year
1965

Fiscal
year
1966

Fiscal
year
1967

Ultimate
level

I. Standard reference data production:
A. Nuclear data 0.04 0.04 0.07 1.60

B. Atomic and molecular physics data .41 .43 .50 2.71
C. Thermodynamics and transport data .60 .58 .62 3.71
D. Solid state .10 .14 .13 1.83
E. Chemical kinetics .16 .12 .18 1.40
F. Colloid and surface properties .04 .02 .13 1.20
G. Mechanical properties of materials .07 1.20
H. Other areas . 60

II. Information Services Operation:
A. Information research .07 .05 .10 1.00
B. Information services .02 .05 .26 2.77

HI. Office of Standard Reference Data .05 .07 .09 .20
IV. OCT (NAS Office of Critical Tables) .04 .08 .10

Total '1.49 2154 2.23 18.32

I Includes 330K OA funds (transferred from other agencies).
2 Includes 380K OA funds.
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TABLE II.—Preliminary projection of NSRDS program costs

[Millions of dollars]

In-house Compila-
0 ffice compile-

tions
tions

through
contract

Total

1965 0.28 0. 63 0. 58 1 1. 49
1966 .28 .38 . 88 2154
1967 .50 .47 1.26 2.23
Ultimate level 3.95 3.53 10.84 18.32

1 Includes 330K OA funds.
2 Includes 380K OA funds.

JUNE 16, 1966.

BASIC ASSUMPTIONS USED IN DEVELOPMENT OF FIVE YEAR FINANCIAL PLAN FOR
THE NATIONAL STANDARD REFERENCE DATA Si STEM

In developing the five year projection for the needs of the National Standard
Reference Data System the following assumptions were taken as basic ground
rules:
(1) That competent individuals can be located for data compilation projects.

Up to the present, the program has been limited by the availability of
financial resources. At some stage the availability of competent persons
will become the limiting factor on further expansion. There is no way
to tell at present whether this limit will be reached at a level which is 2,
4, or 10 times greater than the present.

(2) That only higher priority projects would be supported during the next
five years.

In each technical area it was assumed that 100% coverage of all types
of quantitative data would probably not be justifiable on a cost benefit basis
and therefore, that only the areas judged to be of urgent or high priority
would be covered.

(3) That the technical scope of the program would remain essentially constant.
No extension of the program to data on partially defined materials or on

structure sensitive properties was envisioned in developing the 5-year
projection.

(4) That user studies would show that sophisticated storage and retrieval
systems are justified on a cost benefit basis.

A relatively large fraction of the estimate for office expense is associated
with putting data into computerized storage and with the development of
software for retrieving the data in a variety of ways. COsts for hardware
and for communications equipment are also included.

(5) That information services would be established using appropriated funds,
with user charges beginning to be an important factor only toward the end
of the five-year period.

Under this assumption the costs associated with the development of
information services would be borne by appropriated funds. User charges
would cover only out-of-pocket costs associated with specific service requests.



ADDITIONAL QUESTIONS SUBMITTED TO DR. ALLEN V. ASTIN, DIRECTOR, NATIONAL
BUREAU OF STANDARDS, DEPARTMENT OF COMMERCE, BY THE SUBCOMMITTEE ON
SCIENCE, RESEARCH AND DEVELOPMENT

1. If an individual, organization, or agency does not consent to the Bureau's
use of their reference data services or materials as provided in section 3 of the
bill, what action will the Bureau take in such a case?
The National Bureau of Standards will promote and encourage voluntary

participation by all concerned. If any individual, organization, or agency
does not wish to make its data resources available to the National Bureau of
Standards for incorporation into the National Standard Reference Data
System, no attempt will be made to coerce them into doing so. Participation
is entirely voluntary with the consent of all participants. If an industrial
organization has a body of data which they do not wish to make available to
the System, that is entirely their own choice. Again, if a data compilation
does not meet the standards of the NSRDS but its compilers and users do
not object because the work in its present form satisfies their requirements,
this is their prerogative. If the topic is important enough to other users to
justify additional action being taken, the operators of the National Standard
Reference Data System would attempt to produce a compilation on the same
subject that does meet standards.

2. Is it intended to "integrate" and "coordinate" privately prepared and
published data without the participation of private concerns in the rulemaking
process?
The intent of the Department of Commerce is that no action will be taken

with respect to privately prepared and published data without the participa-
tion of and consent of individuals responsible for the data. The program is
to be entirely voluntary and cooperative. In addition, since the whole system
is user-oriented, every effort is being made to give users of data a chance to
voice their interests, so as to provide guidance in selection of content and
format of projects.

3. Since Standard Reference Data is international in scope, please describe
the efforts going on in other countries, and in particular the work of the Inter-
national Council of Scientific Unions and the Soviet Union's State System of
Standard Reference Data.
The International Council of Scientific Unions has recently established an

International Committee on Numerical Data for Science and Technology in
order to assist the national efforts in several countries to maintain better
contact with each other and to promote the expansion of this type of activity
throughout the world. The Chairman of this Committee is Dean Frederick
Rossini of Notre Dame University. Dean Rossini is also the Chairman of the
general Review Committee for the NBS Office of Standard Reference Data
and similarly is Chairman of the Executive Committee of the Office of Critical
Tables of the National Academy of Sciences-National Research Council. He
has been a leader in scientific data compilation work for many years.
Last year the Soviet Union established a State System of Standard Reference

Data, patterned in many respects after the plan of the National Bureau of
Standards. The Soviet plan of operation apparently envisions a much more
extensive experimental program than does the NBS program. In the U.S.S.R.
central direction is to be provided for experimental measurements of the
properties of substances of all kinds, in addition to the central coordination
and direction provided for data compilation activities. The Soviet program
also apparently envisions coverage of a considerably wider scope of science and
technology than does the present U.S. program.

Several of the more advanced countries of the world have active data com-
pilation projects in various fields, some under government auspices and some
private. In the United Kingdom, the Department of Education and Science
has established an Office of Scientific and Technical Information, one of whose
functions is to promote data compilation activities in the U.K. A French
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organization has had a small but effective program for many years. A small
group in Germany has organized the most effective and comprehensive privately
sponsored program in the world. This program (The Landolt-Bernstein Tabel-
len) has been in existence since 1883. In Japan considerable interest has been
expressed as a result of discussions held under the U.S.-Japan Scientific
Exchange Agreement.

(a) How is coordination effected between such international organiza-
tions and the National Bureau of Standards?

The principal channel for coordination between multi-lateral international
organizations and the National Bureau of Standards is through the National
Academy of Sciences and its Office of Critical Tables. The Office of Critical
Tables has been in existence since 1957 and has established relationships with
most of the effective working groups throughout the world. The Director of
the Office of Critical Tables has recently undertaken an additional responsi-
bility to be part-time director of the staff of the new ICSU International Com-
mittee on Numerical Data for Science and Technology. The staff office is to
be located in Washington, D.C., in housing provided by the National Academy
of Sciences for the initial few years of existence of the Committee, after which
time it is to be removed to a yet-to-be-determined location in Western Europe.

Additional contact and coordination with the ICSU activity is provided
through the activities of Dr. Frederick Rossini, Dean of Science at Notre
Dame University, who as already mentioned, serves as Chairman of the ICSU
Committee as well as Chairman of the NBS general Review Committee. Liai-
son with activities in other countries is also maintained through occasional
visits of members of the staff of the National Bureau of Standards to im-
portant projects in other countries and similar visits by active workers in
other countries to the National Bureau of Standards and to the individual
data compilation projects under NBS auspices.

(b)What role does the State Department play in these international
activities?

Foreign policy guidance would be expected from the State Department.
The State Department Office of International Scientific Affairs has encouraged
the development of international cooperative activities in this field. Members
of the staff of this State Department Office are kept informed in full in the
development of such activities but in general do not participate in the scientific
meetings that are held. In addition, the Science Attaches of the United
States, and those of other countries stationed in Washington, often provide
communication channels between individuals and groups in the active countries.

4. To what extent have other Federal agencies financially, supported the
Bureau's standard reference data system and is such support expected to con-
tinue in the future?

First year support for the National Standard Reference Data System was
provided by contributions of $200,000 each from four other government agen-
cies—DOD, AEC, NSF, and NASA. During FY 1966 the Department of
Defense provided an additional $300,000 and the NASA an additional $100,000
for general support of the program. Beyond that other government agencies
have supplied smaller amounts of support for specific data compilation projects
to the following extent: ARPA 150K and AEC 118K.
In addition, the Atomic Energy Commission, the Department of Defense, and

the National Aeronautics and Space Administration have a number of high
quality data compilation projects in special areas. This support has not gone
through the National Bureau of Standards but does lead to the production of
compilations of data which are part of the system.
5. Page 249 of the Appendix to the Federal Budget for Fiscal Year 1967 shows

that $7.4 million was spent on Standard Reference Data in Fiscal Year 1965; an
estimated $8.2 million will be spent in Fiscal Year 1966, and that the Bureau is
requesting $9.1 million for Fiscal Year 1967. (a) Do the obove amounts repre-
sent the Bureau's funding of the system as envisioned in H.R. 15638? If not,
please discuss where the dividing line exists in terms of work or functions per-
formed?
The amounts listed in this question include two major categories of activities

within the National Bureau of Standards: (a) the projects of the National
Standard Reference Data System and (b) experimental measurements of prop-
erties of the kind that provide input to the compilation projects of the NSRDS.
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Naturally these experimental measurements serve other functions as well as
supplying input to the NSRDS. They provide key data for the measurement
system, they are a vital part of programs for development of measurement
techniques, and are part of the recognized mission of the NBS. For Fiscal
Years 1965 and 1966 the funds appropriated by Congress that were employed in
the activities of the National Standard Reference Data System (that is, those of
the type envisioned in the proposed Standard Reference Data Act) were $1.16
million for each year. The balance, outside of the scope of the National Stand-
ard Reference Data System, was spent in activities of type (b) mentioned above,
that is, experimental determination of important properties of substances.
The activities of the National Standard Reference Data System provided

guidance for the experimental work in the determination of the properties
which needed to be measured either because measurements were lacking or be-
cause higher precision was required.

6. Will the functions authorized by this bill be subject to the Administrative
Procedure Act (5 U.S.C. 1002)? If not, why?

Yes—particularly with respect to the bill's functions relating to public infor-
mation and rule-making.

(a) Is the purpose of section 4 of the bill in implementation of, rather
than in lieu of, section 3 of the Administrative Procedure Act as modified by
the House on June 20, 1966?

Section 4 of H.R. 15638 implements, but does not replace section 3 of the Ad-
ministrative Procedure Act. The section also provides the Secretary with ex-
plicit authority to issue standards, criteria and procedures for the preparation
and publication of Standard Reference Data.

7. In what form is it intended that the data be "published," and how frequently
will it be updated or supplemented?
The compilations produced by the various components of the National Stand-

ard Reference Data System will appear in various forms: monographs, books.
loose-leaf data sheets, decks of punched cards, magnetic tapes, microfiche, and
perhaps other forms as well. Any farm which the users of the data would find
to be convenient for their purposes would be considered appropriate for the pro-
gram. The frequency of updating depends upon the rate of activity in the area
under consideration. In some areas it might be as often as every six months,
in others perhaps a frequency of updating of once in three or four years might
be quite adequate. This, too, depends upon the needs of the users.

(a) How does one publish computer tapes or cards and what section of
the bill authorizes the sale of such materials?

Computer tapes are not published in the same sense that books are. Instead,
a duplicate of a master tape is prepared by running the master plus a blank tape
through an appropriate machine. Several slave-stations can be controlled from
the one master station, so that up to ten copies could be made at once. Essen-
tially, this is a custom service operation.
Card decks are duplicated similarly by running a master deck through a dup-

licator-puncher, which senses the hole3 in the master cards, and punches cor-
responding holes in the duplicate cards. The duplicator-puncher can also be con-
trolled by a magnetic tape or a punched paper tape. It is intended that section
5 of the proposed Act cover standard reference data in these forms as well as,
in the form of a printed page.

8. Has any published material of the National Bureau of Standards ever been]
duplicated or reprinted by a commercial publishing organization?

(a) If 80, what percentage would this be of the total material published"
by NBS?

The percentage of the Bureau's published material that has been reprinted
by commercial publishing organizations is low, but this has occurred on occasions.
The most recent examples we are aware of are the 1046 page "Handbook of
Mathematical Functions" that was duplicated by Dover publications, Inc., and
the 478 page "Tables of Thermodynamic and Transport Properties of Air, Argon,
Carbon Dioxide, Carbon Monoxide, Hydrogen, Nitrogen, Oxygen, and Steam,"
copied by Pergamon Press Ltd. We understand that a commercial publisher
currently is considering duplication of the 470 page monograph, "Inospheric
Radio Propagation."

(b) Was the material duplicated in such a way that the public might
believe it to be a publication of NB S rather than the publishing company?

We are not yet aware of any problem from this source.
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(c) If a commercial organization attempted to fradulently pass off its
duplicated material as a publication of NBS, wouldn't the normal legal
remedies be available to the government in such a case?

If it is clear that the method of sale of the duplicated material was intended
to deceive the public, the matter could be referred to the Federal Trade Com-
mission or the Attorney General for consideration. Additional remedies may
also be available.

(d) In light of the above questions, why are the enforcement provisions
of this bill necessary to protect the integrity of standard reference data
system?

Up to the present time, we have had no authority to recover our costs through
the sale of publications, and the low price of Government publications has dis-
couraged duplication by commercial publishers. If higher prices are charged,
as proposed under H.R. 15638, more frequent and perhaps irresponsible duplica-
tion can be expected. The enforcement provisions of the bill are intended as a
safeguard against this eventuality.
9. In determining the price to be charged for standard reference data, does

the Bureau intend to charge the same price per publication to both foreign and
domestic users? If not, please explain.
Yes, except for any extra costs incurred in supplying them to foreign users.

(a) What percentage of the overall sales do you expect to receive from,
foreign purchasers? Is this estimate based on past experiences?

Overall sales to foreign purchasers might total 30% to 50% of total sales.
This estimate takes into account the experience of U.S. and foreign technical
book publishers.

10. What percentage of the purchasers of standard reference data do you ex-
pect to be institutional purchasers (corporations, libraries, etc.) and what per-
centage do you expect to be individual purchasers?

Institutional purchasers, such as corporations, libraries, etc., would probably
account for approximately 1/2 of the sale of standard reference data. In many
cases, however, some of these institutional purchases will include multiple copy
orders for the use of individuals within the organization.

11. Please discuss to what extent computers are currently being utilized in the
National Standard Reference Data System and what the plans are for the future?
At present computers are being used in the NSRDS in the operations of cer-

tain individual data centers for the storage, retrieval, and analysis of data of
special interest to those centers. Plans for the future include the following
considerations:
(a) The development of communicating networks of data centers in which a

computer based storage system at one location could be directly interrogated
by a scientist at another center or by the computer system or another center
to obtain data, references, or interpretive programs of common interest;
(b) An information services operation of the National Standard Reference

Data System based on a substantially automated data file which will be used
for the storage and retrieval of all the critically evaluated data products of the
system. This data file which will be used as the source of information for the
various custom services which have been discussed previously before this com-
mittee. The entire content of this data file may not be located in any single
computer or computer storage adjunct; however if portions of the file are stored
in different locations, intercommunication among the computer components
would be established for immediate access to the whole file;
(c) As our knowledge of the physical universe increases, it becomes more and

more possible to calculate certain physical properties (especially of very pure
materials) from a knowledge of basic physical laws and a few fundamental
properties. Computer systems will be fully utilized to permit such calculations
whenever the reliability of results is equal to that of the measured properties;
(d) In certain cases experimental measurements of physical properties can

be performed at widely spaced intervals of temperature, pressure, and other
variables, and well-known mathematical expressions can be employed with the
extrapolation or interpretation of values. Computer storage of the skeleton

tables and the interpolating or extrapolating rules and formulas will be the
most efficient way to store some standard reference data.
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(a) When do you expect the National Standard Reference Data System
to become substantially a computerized system?

All of the above identified computerized portions of the National Standard
Reference Data System are presently being studied or evaluated. In current
NBS planning, full utilization of computers in most of these specific modes is
two to five years away. Systemization of a complete computerized data file
is the most difficult part of this system to plan for exactly at the present time.
However, NBS computer scientists have estimated that all of the necessary com-
puter components are either now in existence or will be fully developed by the
time we are ready to utilize them. A computerized data file is probably at least
five years away, and this minimum figure would be dependent upon rapid de-
velopment of the critical evaluation programs to provide the data input to such
a file.



ADDITIONAL QUESTIONS SUBMITTED FOR THE RECORD TO DR. ALLEN V. ASTIN,
DIRECTOR, NATIONAL BUREAU OF STANDARDS, DEPARTMENT OF COMMERCE, BY
REPRESENTATIVE JOE D. WAGGONNER, JR.

1. How is it possible for the National Bureau of Standards to undertake the
functions envisioned in this bill without significantly increasing the amount
of research it performs in-house?
While some increase will be necessary in the number of people at the National

Bureau of Standards who will be doing compilation work, as indicated by Dr.
Hollomon in his answer to your question No. 7, no overall increase of any con-
sequence in the amount of experimental research is anticipated. This is be-
cause the NSRDS program is concerned primarily with the compilation and
evaluation of data that have been or are being produced by existing research
projects in NBS and, most particularly, in other institutions. It is expected, of
course, that the results of the evaluations and compilations will constitute an
important source of guidance to the research program of NBS.

(a) Will it not be necessary for the Bureau to duplicate some of the
experiments in-house in order to at least spot check the accuracy of the
various assigned values?

Some spot checking of the various assigned values will be necessary. The
Bureau will perform such checking only in those areas where it already has a
high level of technical competence, and thus little additional research effort
or research equipment will be needed for this purpose. In other technical
areas, the spot checking will be done at other locations by the people who are
doing the compilation. This is one of the reasons why we feel that compilation
work should be performed by those who are expert in the field, and are actively
working in it.

( b) After this program becomes fully operational, what percentage of
the $20 million estimated annual cost do you expect to be performed in-house
and what percentage do you expect to be performed out-of-house?

Table II attached to Dr. Hollomon's answers shows that on a dollar basis,
three-quarters of the compilation work will be performed out-of-house and only
one-quarter in-house. Providing the information services described on page
four of my statement will be a major in-house effort and will require about 10%
of the total estimated annual cost. Of the total program costs, approximately
40% will be spent for in-house activities and 60% for out-of-house.

2. On page 4 of your prepared statement you say that "this storehouse will
eventually contain a complete collection of compilations of critically evaluated
data produced throughout the world." How many years after the enactment of
this bill do you mean by "eventually"?
While it is difficult to predict how long it would take for a comprehensive

collection, it will probably take a minimum of three to four years to obtain
substantial results with the exercise of proper precautions for high quality and
careful coordination of the various projects. There will be some lag (averaging
one to two years) between the time a project is started and the time its output
is ready to be entered into the storehouse.

3. On page 7 of your prepared statement you say that "hundreds of millions
of dollars will be unnecessarily spent in the achievement of those goals unless
NSRDS is effectively implemented."

(a) Can you be more specific as to what you mean by "hundreds of mil-
lions," and is this an overall or an annual savings?
(b) How did you arrive at that estimate?

We estimate that savings of at least $100 to $200 million per year would result,
and the figure may be considerably higher though this is difficult to estimate
quantitatively. The figures quoted are based on the following analysis:
Each technical man is saved 10-12 minutes per week by having a convenient

source of evaluated data more readily available. This adds up to 10 hours per
year per man. Taking an average figure of $10/per hour per person (including
overhead), this is a saving of $100 per technical person per year. For all of the
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nation's 1.5 million scientists, engineers and technicians, the calculation gives
$150,000,000 annual economy in time saved alone. Substantial additional savings
would accrue through avoiding of errors incurred by the use of unevaluated data.
Other approaches to estimating the savings that can be expected were outlined

in Dr. Hollomon's initial statement to the Committee on June 29, 1966.
4. On page 8 of your prepared statement you say that the narrower goals of

NSRDS "is probably within the capability of available manpower in the United
States." This being the case, where would the Bureau get the manpower for the
broader goals which you describer
The broader goal described would extend the range of the system to a much

wider scope of materials and properties. We would recommend against such
expansion in the immediate effort. It may become necessary to consider such
expansion eventually, and manpower for the work would come from two sources:
( a ) growth of the technically trained manpower resources of the U.S. and (b)
development of an international program which would utilize competent scientists
all over the world.

(Whereupon, at 12:30 p.m., the subcommittee was adjourned to
reconvene at 10 a.m., Thursday, June 30, 1966.)
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A BILL TO PROVIDE A STANDARD REFERENCE
DATA SYSTEM

THURSDAY, JUNE 30, 1966

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON SCIENCE, RESEARCH, AND 
DEVELOPMENT,W ashington,D.0

The subcommittee met, pursuant to adjournment, a,t 10:25 a.m., in
room 2325, Rayburn House Office Building, Hon. Emilio Q. Daddario
(chairman of the subcommittee) presiding.
Mr. DADDARIO. The meeting will come to order.
Our first witness this morning is Dr. Frederick Seitz, President,

National Academy of Sciences. Dr. Seitz, we want to welcome you
here this morning. We are pleased to have you before us again.

STATEMENT OF DR. FREDERICK SEITZ, PRESIDENT, NATIONAL
ACADEMY OF SCIENCES

Dr. SEITZ. Thank you, Mr. Chairman; it is always a pleasure tc
appear before your committee.
I have a prepared text. However, I will deviate from it at times

in view of some of the previous testimony.
The National Academy of Sciences is thoroughly in accord with the

objectives of the Standard Reference Data Program at the National
Bureau of Standards. We feel strongly that the program should be
expanded and strengthened since further advances in science and
technology will depend heavily upon the availability of reliable
quantitative scientific information, particularly that which can be
identified as critical tables of standard reference data.

Certainly the most notable example of an effort to provide critical
tables of standard reference data is the International Critical Tables
of Numerical Data of Physics, Chemistry, and Technology. Prepara-
tion of these tables resulted from discussions begun at the 1919 Con-
ferences of the International Union of Pure and Applied Chemistry
at London. The United States was assigned financial and editorial
responsibility for the project and the National Academy of Sciences-
National Research Council accepted the executive, editorial, and finan-
cial responsibilities for the United States.
The entire enterprise was made possible by the cooperation of the

American Chemical Society and the American Physical Society,
together with essential support from industry, which contributed
funds totaling $200,000. This famous collection of numerical data
was the result of cooperative efforts by some 400 scientists in 18 differ-
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ent countries. Seven volumes with a total of approximately 3,500
pages were published in the years 1926-30, constituting the largest
single compilation of critical data in the history of science up to that
time. These volumes provided scientists and engineers with a compact
set of authoritative tables giving them the data needed in their
research, development, and engineering activities.
The Academy established a Committee on Tables of Constants in

the early years of World War II. Although this Committee con-
sidered it desirable to have a revision of the International Critical
Tables, it saw no ready solution to the problems created by the steady
growth in the quantity of such scientific and technical data. In 1955,
the Committee concluded that there was no hope of repeating the work
of the International Critical Tables as a single compilation. This
conclusion resulted from the following considerations:

1. The fields of chemistry, physics, and engineering, as well as other
disciplines, had expanded greatly in size and in their requirements
for quantitative data of all kmds.

2. Both precision of measurements in science and the precision of
manufacturing in industry had been pushed to new levels in the inter-
vening period, requiring more accurate data of even greater precision.
3. Rough estimates indicated that an adequate and complete revi-

sion and extension of the International Critical Tables would be 100
to 200 times as great as the original task.
4. Any new undertaking of this kind should provide for continuity.
5. By 1955 a number of large data-compiling projects operating on

a continuing basis had come into existence in the United States, in-
volving total annual expenditures of about a million dollars.
Recognizing the need for central planning, the National Academy

of Sciences-National Research Council created in 1957 the Office of
Critical Tables with the following responsibilities:

(1) The coordination of existing compilation projects;
(2) The stimulation of new projects;
(3) The establishment of a directory and index service for

projects •
(4) The encouragement of uniform editorial practices and other

items that go into the expression of quantitative data (e.g., use
of approved nomenclature, symbols, units, fundamental constants,
the adoption of suitable publication forms for compilation of
numerical data, et cetera) ; and
(5) The establishment of communications in this area, to the

extent practicable, with scientists in other countries.
The formation of this Office by the Academy was greeted with en-

thusiasm and hope by :the scientific community. It succeeded in lila k-
ing progress with most of its aims. But, in the all-important task
(item (2) above) of encouraging the creation of new centers for the
evaluation, consolidation, and compilationof standard reference data,
it failed because no agency, government or private, was able at that
time to provide the necessary funding. The establishment in 1963 of
the National Standard Reference Data Program at the National
Bureau of Standards, with the full backing of the Academy, marked
the beginning of a strong central coordination and management center
which, hopefully, would receive adequate funding.
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The evaluation of data is an international problem. The leadership
of the United States is, by its example, encouraging other countries to
assume a part of the scientific and financial burden for data collection,
evaluation, and. compilation. The Academy, with the cooperation of
scientific organizations in 5 other major countries and of 10 interna-
tional unions adhering to the International Council of Scientific
Unions, has recently created an International Coordinating Commit-
tee for Data in Science and Technology. This Committee will stimu-
late programs in other countries which will both complement and
supplement reference data activities in the United States.
The President of the Committee is Frederick D. Rossini of the

University of Notre Dame who is also Chairman of the Executive
Committee of the Office of Critical Tables of the Academy which as
one of its functions supplies advisory services to the Standard Refer-
ence Data Program. Dr. Rossini spent many years at the National
Bureau of Standards in the early part of his career and is well known
to the Bureau.
The United States must continue to be active in this area of inter-

national cooperation and must bear its share of the costs for the inter-
national committee and its supporting staff.
Now, turning to the bill before us, I can state that the Academy and

the scientific and technical community it represents are in full agree-
ment with the overall purposes of the bill. We are delighted with this
evidence of an effort on the part of the Government to strengthen the
Standard Reference Data Program.
The cooperative nature of the program must be emphasized. Many

of the data to be evaluated are produced in nongovernmental research
laboratories, both university and industrial, in the United States and
abroad. These data are to a large degree published first in journals
of the scientific societies which are almost without exception privately
controlled, although they operate on a not-for-fee basis. In part
they become the subject matter of many handbooks and data compila-
tions in the United States and in other countries. Many important
data are produced by private industry in the course of new product
and engineering development and enter the regular channels of science
and technology. In view of these facts we wish to express some con-
cern about the wording of sections 7(a) and 7(b) of the bill. Section
7(b) appears to place a copyright on products of the Standard Refer-
ence Data Program, whatever their origin, contrary to the usual prac-
tice with governmental publications. This restriction could, if not
watched, serve as a deterrent to a free flow of scientific data. We
should like to point out also that copyright problems are under review
at this time in both the executive and legislative branches of the
Government.
Mr. DADDARIO. What is your recommendation as to this section?

Should it be eliminated or would you suggest other terminology?
Dr. SErrz. I would say the following: I am in general accord with

the concept that the Bureau of Standards should receive some fair
remuneration for the sale of some of its work. This, in addition to
reimbursing the Government, at least in part, would make it possible
for the Bureau to keep up the program, to provide special services,
and to make sure that the compilation remains current.
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I can think of the following example: Someone may write to the
Reference Data Center, asking for special information. This would
cost effort and time. If the Bureau had a fund which it derived from
the sale, it could then use that money to help provide services, as it
is doing in other areas at the present time.
I want to emphasize that I am not opposed to some reasonable

compensation for the volumes. I would mean people would take them
seriously, among other things. I am concerned about the problem
of copyrights and also I am concerned about the possibility of charges
being so great that individuals or organizations might be prevented
from having the volumes.
Mr. WAGGONNER. Doctor, isn't the question there whether the

Bureau of Standards has the constitutional right to usurp what might
already be an existing copyright?
Dr. SErrz. I don't know. I would not pretend to be an expert on

the matter of copywriting though I have published a number of books.
Mr. DADDARIO. Are you concerned that this section does involve the

National Bureau of Standards in a copyright situation, and that this
is complicated by the fact that it is under review by other committees
of the Congress?
Dr. SErrz. Yes, sir.
I would hope that any implementation of section 5 as it now reads

would not result in pricing some standard reference data publica-
tions out of the reach of many of our younger scientists and engineers.

Section 6 also gives us concern, for two reasons:
First, the Government, by adopting and using a mark or symbol

of approval may be exposing itself to serious criticism in exceptional
cases when erroneous or inaccurate data find their way into the stand-
ard reference data collections. This can always happen.
Second, in our opinion the appearance of giving authority to nu-

merical data by a mark or seal of approval may not be acceptable to
many of our able and productive scientists and engineers. Scientific
data by its nature is subject to constant improvement as the skills
and techniques of scientists steadily increase. Debate about the cor-
rectness of data is a continuing process. Nothing should occur to
freeze or impede this discussion.
I may summarize by saying that I strongly support the overall

purpose of the bill.
I think that the scientific community would unanimously agree

with that statement. I want to point out, however, that sections 5,
6, and 7 introduce questions which should be considered with some
care.
Thank you very Much.
Mr. DADDARIO. Thank you, Dr. Seitz.
Could you discuss the symbol as proposed in section 6 in a little

greater detail? I ask you to do so because this has been a matter of
concern to the committee. The possibility that the symbol would
place any responsibility on the Government at all for accuracy is not
likely since it is generally recognized that these figures should be taken
for what they mean under the present circumstances. You do in a
sense back up the concern the committee has shown. I do think your
concept ought to be expanded a bit.
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Dr. SEITZ. I have the feeling that if the compilation is as good as I
suspect it will be, the mere fact that it comes from these volumes will
be adequate. It would not be necessary to have another separate
symbol associated with it.
Many, many scientists and engineers, in using the data in the In-

ternational Critical Tables, which I mentioned earlier would, in a
footnote, just say that they obtained the values from the International
Critical Tables. The quality of the work was sufficiently well known
that nothing else was needed to give the reader a notion of the general
standard that was implied. I think that would be adequate.
Mr. DADDARIO. Unless the work is developed in such a way as to

change the degree of quality necessary in the scientific community.
Except for that, the symbol would neither add nor detract?
Dr. SEITZ. Exactly.
Mr. DADDARIO. The development of a way to make appropriate

payments to the Commerce Department also has troubled us. You
raised the point that younger scientists and engineers may be barred
from obtaining this information when they need it. Would you give
us further ideas on this? This question has been answered previously
in this way. The value of the information would be shown if people
were ready to pay for it.
Dr. SEITZ. Yes, I think some charge is completely reasonable. It

means that people will not ask for the compilations unless they have a
serious interest.
On the other hand, I think one serves the community by making

the material available at what I call a reasonable fee, regarding it as a
catalyst for international and national science.
Mr. DADDARIO. Mr. Mosher?
Mr. MOSHER. Dr. Seitz, as I understand your position, speaking for

the scientific community, you are saying that this is an undertaking
that needs to be done.
Dr. SEITZ. It is long overdue.
Mr. MOSHER. This need is not likely to be met by any other group

or combination of groups other than the Government, is that right?
This is a case where almost of necessity the Government has to take
the initiative.
Dr. SEITZ. I think this is the best way and I think it is also im-

portant that it be initiated by a large technologically oriented nation
such as ours.
Mr. MOSHER. However, the assistance we will get from scientists

around the world will be significant.
Dr. SEITZ. Very significant. There is much enthusiasm for the

program.
Mr. MOSHER. The quality of that work will be significant, too.
Dr. SEITZ. Yes sir.
Mr. MOSHER. "You are saying that the National Academy of Sciences

is not prepared to do this, or any other non-Government agency that
you know of? The Government will not be stepping on someone
else's toes?
Dr. SEITZ. I think not. The Academy prefers to retain an advisory

role when it can. We do occasionally enter into operations, but I
think this project would be ideally handled by the National Bureau
of Standards.
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Mr. MOSHER. The American Association for the Advancement of
Science would not be able to take it on?
Dr. SEITZ. I do not believe so. If there were no other way of doing

it, the National Academy of Sciences—National Research Council
could. On the other hand, I think it is better to have the National
Bureau of Standards undertake this.
Mr. MOSHER. You say if the Government doesn't do it, you could?

Is that right? That is an interesting statement.
Dr. SEITZ. I will put it this way: We played a key role with regard

to the original compilation and if no Government agency were pre-
pared to do it, I think we would give serious consideration to under-
taking it.
On the other hand, I think that since the National Bureau of Stand-

ards has the interest, and the competence, it is best if it is done as pro-
posed in this bill.
Mr. MOSHER. And you think that view you have just expressed would

be almost universal throughout the scientific community?
Dr. SEITZ. I think so.
Mr. MOSHER. You don't think that view would be challenged?
Dr. SEITZ. I don't think it would be seriously challenged by those

who have given responsible thought to it.
Mr. MOSHER. I have nothing further.
Mr. DADDARIO. Mr. Vivian.
Mr. VIVIAN. With reference to the cost of preparing this compila-

tion, I am sure that very few useful compilations can be perpared
except for minor abstrating for less than several thousands of dollars,
as an absolute minimum, and it would be more likely 10 times that
amount.
Dr. SEITZ. Yes.
Mr. VIVIAN. If you had to charge a cost per volume, how would you

anticipate spreading this cost? Are you thinking in terms of, say,
charging $1,000 to the first 10 users, or $10 to the first 1,000 users?
How would you conceive of the cost being recouped? How would you
do it if the scientists had to go ahead with it?
Dr. SEITZ. Working out the details is not a trivial thing and I don't

want to speak irresponsibly. I think some reasonable charge can be
made per volume. I don't see very easily how you could shift the
price as you go along.
Mr. VIVIAN. Testimony yesterday by Dr. Hollomon discussed this

same area. He raised the question of perhaps some particular firm
being interested in a compilation on some particular material or some
class of materials. The question is: How much do you charge for the
second volume? The orders come in a month apart. The volume
already exists and is on the shelves and has been paid for at some fairly
high price. I would assume it would cost at least thousands of dollars.
The second firm comes along and asks for a copy. What price do you
place on the second copy?
Dr. SEITZ. If the first organization wanted special service, then per-

haps one would have a separate fee for that special service. Once the
compilation was available, presumably one would put a standard price
on it.
Mr. VIVIAN. What kind of a price?
Dr. SEITZ. I would think that would have to be worked out from

case to case.
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Mr. VIVIAN. For example, there could be a reproduction price, or a
publication price with some significant amount of overhead added.
Dr. SEITZ. As I recall, the Bureau of Standards at present does

charge a fee for its standards. If a company writes in and wants cer-
tain standards, it charges a fee. I don't know whether they attempt to
recoup all of the expenses of preparing the standard, but they try to
recoup some and this gives them a fund whereby they can then be in a
better position to render service to other organizations which ask.
I would think some rational scheme—and I am not prepared to in-

vent it in detail here—could be set up to allow the rendering of a
service and yet not expect to receive compensation for every cent it
spends in rendering the service.
In the last analysis, one expects the Bureau of Standards to render

public service.
Mr. VIVIAN. At the present time the Bureau of Standards desires to

be excluded from the provisions which require publication in the Gov-
ernment Printing Office, which charges something like 150 percent of
the cost of printing documents. Do you see any reason to dispute their
desire of not being required to use the Government Printing Office?
Dr. SEITZ. I wouldn't like to see the charges get too large. I would

have to see what the charges were in individual cases to see whether
they are reasonable or not.
Mr. VIVIAN. Would you consider charges of $1,000 a compilation a

reasonable charge?
Dr. SEITZ. Under certain circumstances, that would be completely

reasonable. If there is a special need.
Mr. VIVIAN. Would it be fair to continue a charge of $1,000 per com-

pilation over many users?
Dr. SEITZ. You mean charging each one a thousand dollars?
Mr. VIVIAN. Yes.
Dr. SEITZ. I think you would have to consider it in terms of the work

that went into the given compilation and what its uses were. If there
was some highly specialized industrial use, then that might be com-
pletely reasonable. If it was a set of properties of the elements for edu-
cational purposes, I think it might be unreasonable.
Mr. VIVIAN. The reason I pick that number is that I think it is less

than the true cost of any reasonable compilation. It is a high cost
compared to reproduction costs of a volume. I can imagine after a
hundred copies are published, it would be impossible to charge the
original cost and it would seem rather difficult to charge more than
reproduction cost, unless there was some banking scheme by which
funds were returned to the original requester. This is not an easy ques-
tion to handle.
Dr. SEITZ. And in fixing the price, one always tries to guess what

the ultimate market will be and how many users there are.
Mr. VIVIAN. I asked this question of Dr. Hollomon yesterday and

he indicated they did not desire to do a market study before each
effort.
Dr. SEITZ. I think someone's intuition will have to enter into the

pricing.
Mr. DADDARIO. There must be some such thought developed to put

the information together in the first instance. Otherwise. it would not
fall within that critical area of a goal to be achieved, would it?
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Dr. SEITZ. Yes. Although there are many compilations of data
which are necessary, not because there is an enormous volume of use,
but because they are an essential link.
Mr. DADDARIO. Even in those instances, you would determine who

would need it and what the value of it would be.
Dr. SEITZ. That is right.
Mr. DADDARIO. YOU would come to some judgment of this question

which Mr. Vivian raises as to the potential cost return.
Dr. SEITZ. Yes. Occasionally there might be surprises, as there are

in any such effort.
Mr. DADDARIO. If there are surprises, then some workable arrange-

ment would have to be worked out to meet this problem of how not to
overcharge the first users and what to charge those who came in after
the costs had been set. I think Mr. Vivian raises a good point. I
would expect anyone who published a compilation, in or out of Gov-
ernment, would have to come to some similar determination.
Dr. SEITZ. Commercial publishers are doing it all the time.
Mr. VIVIAN. May I inquire of Dr. Seitz what firms are now active

in the commercial market which can provide this type of service? Sup-
pose an industrial client wished to obtain such service. Does he have
to go to the National Bureau of Standards?
Dr. SEITZ. I think on the very broad front there is no commercial

organization that would cover the scope of this. There are commer-
cial firms which would give advice in many, many areas, connected,
perhaps, with radioactive materials on the one hand, or special metals
for various purposes.
There are also organizations, such as the American Society for Test-

ing Materials, which will provide information to industry.
Mr. VIVIAN. Does ASTM make a charge for such information?
Dr. SEITZ. I don't know. They certainly publish many things which

they sell, as any society does. Whether one pays an extra fee for spe-
cial advice, I don't know.
Mr. VIVIAN. Mr. Chairman, I would appreciate it if we could have

the committee staff look into the question of how these charges are set.
Mr. DADDARIO. That will be done, Mr. Vivian. Have you further

questions?
Mr. VIVIAN. No further questions.
Mr. DADDARIO. Dr. Seitz, thank you very much. We appreciate

your coming.
Our next witnesses are Mr. Curtis G. Benjamin, chairman of the

board. McGraw-Hill Book Co., Inc., and Mr. W. Bradford Wiley,
president, John Wiley & Sons, Publishers.
Gentlemen, I understand you will be appearing together, although

Mr. Benjamin will make the formal statement.

STATEMENT OF CURTIS G. BENJAMIN, CHAIRMAN OF THE BOARD,

MeGRAW-HILL BOOK CO., INC., AND W. BRADFORD WILEY,

PRESIDENT, JOHN WILEY & SONS, PUBLISHERS

Mr. BENJAMIN. Mr. Chairman, we are delighted to appear before
this committee. I might say members of the technical publishing in-
dustry have covered the diligent work of your subcommittee with
a great deal of admiration and we are delighted to be here today.
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Mr. Wiley and I represent the main two organizations for book pub-.
lishing. I am representing the American Book Publishers Council and
Mr. Wiley is representing the American Textbook Publishers Insti-
tute, and these two organizations together have memberships which
represent about 95 percent of the commercially published books in
the country.
We also represent a special group in the American Book Publish-

ers Council. This is the technical, scientific and medical publishers
group who have naturally a special interest in this legislation.
Now, before I get into my statement, I would like to say Mr. Wiley

and I have had the privilege of conferring with Dr. Astin of the
Bureau of Standards and with a member of Dr. Hollomon's legal
staff, Mr. Christianson. A number of questions were clarified to our
satisfaction and as a result of this conference we understand that the
department will propose some changes and amendments in the bill as
it now stands.
With your permission, I would like to start on page 2 now and read

my formal statement with a few marginal comments.
I would like to begin by saying that we support the general purpose

of the bill. It is appropriate for the Federal Government to sponsor
and finance gathering, evaluation and editing of basic data in accord-
ance with agreed national standards. We are also in accord with the
general philosophy of the bill that those who make use of these special
services for standard reference data should in some way contribute to
the cost of disseminating this information.
I would say this should be a substantial contribution rather than

a token contribution.
Although we support the general purposes of the bill, it seems to

us that some of the specific provisions designed to carry out these
purposes are open to question and should be examined further. Thus,
the bulk of the rest of our statement will consist of raising questions
which we believe the committee and the sponsors of the bill should
carefully consider before placing any such program into operation.
This was clarified in our conference last night and I think it was
clarified somewhat in the testimony yesterday, so this misgiving is
certainly on the way to being solved to our satisfaction.
Mr. DADDARIO. Well, I am pleased to hear that, Mr. Benjamin, be-

cause during the course of the testimony it seemed to me there was
some definite indication as to private participation and dissemination
of the material. What the process to bring it about would be was not
clear, which gave us concern here in the committee. You have recog-
nized, I think, that this was the case. I am pleased that you have had
this discussion. We will also, as a committee, look at this matter
very carefully. I have indicated time and time again that we are not
bound to the language of this bill.
Mr. BENJAMIN. Yes. Mr. Wiley will have a little more to say to

this point specifically.
Mr. WAGGONNER. Mr. Chairman, I don't believe the testimony of

yesterday does any more than show that it would be possible to contract
with private industry. It doesn't state any real intention of so doing.
Mr. DADDARIO. If you will recall, Mr. Waggonner, during the first

day of testimony Dr. Hornig made some remarks about the participa-
tion by private publishers in the dissemination of the information.
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Mr. BENJAMIN. I was not able to attend the hearings yesterday,
but we were assured last night that it was the intention of the Depart-
ment of Commerce to bring in the private sector as much as possible in
this, and we think it is possible to bring it in quite heavily.
Mr. DADDAIUO. In any case, this matter which concerns you also has

bothered the committee. It is something which we will direct our
attention to as we discuss the bill and its terminology, in view of the
testimony we have received.
Mr. BENJAMIN. We are delighted with this, Mr. Chairman because

we think not only does this prevent freezeouts that Mr. Wiley will
talk about later, but also I think it would assure wider dissemination
of this material, particularly abroad. Mr. Wiley will talk about that
a little later. Now I would like to turn to page 3.
My second question concerns the use of the symbol or mark as pro-

vided in section 6. It raises several questions in my mind:
(a) Is it a guarantee of accuracy or authority? If so, what is the

Government's responsibility and liability for the dissemination of
inaccurate material?
(b) Is it a trademark? If so, is the use of a Federal trade mark

legal?
(e) Does it establish a precedent for the U.S. Government "seal of

approval"? If so, what implications are there with respect to other
kinds and bodies of scientific information generated by or for the
Government? If this is "grade A" information, is all other Govern-
ment information "grade B" or ungraded?
(d) How will it psychologically affect the ranking of nonapproved

data of similar or competing nature issued by private professional
groups or industrial firms?
(e) Has the Bureau of Standards the best of critical evaluators in

all areas of science covered by the data? In actual practice, will it
not be necessary for much of the evaluation to be done for the Bureau
by persons or organizations in the private sector?
While we sympathize with the implied purpose of the use of a symbol

or mark, we seriously, question whether it is proper for the Govern-
ment to put what is in effect an official imprimatur on any kind of
scientific data. Further, we question whether the use of such an
imprimatur is really necessary.
This question, I must say, still remains in our mind. Hearing

testimony and what I have heard about yesterday's testimony, and
what Dr. Seitz said this morning, it seems to me this symbol resolves
itself into a trademark. I thoroughly agree with Dr. 'Seitz that this
is not necessary. I feel that the publication of this critical data under
the auspices of the Bill-eau will be very well known in the scientific
community, and I just do not agree that this will add or detract in the
least from it. The other misgiving I have here is that this opens up
the Government, and particularly the Bureau of Standards, to requests
and probably valid requests for the validation of all other kinds of
scientific and technical data, both from Government sources and from
non-Government sources. It seems to me if the Government is ready
to puts its stamp of approval on any one body of data, it has an obli-
cration to evaluate other bodies of data and put the same stamp of
approval on it. I would strongly urge that this symbol not be used,
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first, because I do not think it is necessary and, second, because I think
it would establish some embarrassing precedents, to say the least.
Mr. DADDARIO. Dr. Seitz this morning said that when the Interna-

tional Critical Tables were used, it was enough to reference the infor-
mation. Because the tables were of such high quality, no symbol or
trademark was necessary.
Mr. BENJAMIN. I think any user of this data, anyone who is compe-

tent to use the data, will know the source of the data and its back-
ground. If not, all he would have to do is to turn to the title page of
the volume or print-out or the operator of the system to know its origin
and to know its dependability.
Mr. DADDARIO. In the final analysis, that is the important point.
Mr. BENJAMIN. That is the very important criteria. If it comes

from the U.S. Bureau of Standards, it ought to be pure, or as pure as
we can make it.
I agree with Dr. Seitz' point of view on this completely.
Third, it is clear that sections 6 and 7 are intended to change existing

law which prevents the copyrighting of official Government publica-
tions. We assume that this was the direct intention of the sponsors
of the bill. While we can sympathize with the desire to protect the
integrity of the data, we suggest that a circumvention of present law
in this instance would invite many proposals and applications for
similar circumventions in the in-house production of other kinds of
scientific and technical information generated by Government depart-
ments and agencies. While the proposed system of Standard Reference
Data will compete with only a few private publications, it is conceivable
that this exemption from copyright would open the door to in-house
production of similar systems of Government scientific and technical
information that would widely and directly compete with publications
in the private sector.
While sections 7, 8, and 9 would effectively control copying in the

United States, there would be absolutely no control overy copying
in foreign countries. This would, of course, be objectionable to many
taxpayers. In addition, unlike copyright, which is limited to a term
of years, the protection in the bill seemingly is perpetual.
I feel here it would be unfair for the U.S. Government to place

any restrictions on domestic use of materials that could be used freely
in foreign countries. I will have a little more to say about this in
another connection later.
On the other hand, the present bill seems to afford no protection

against the use of data in mechanized information centers. It would
be most unwise to allow operators of computerized systems to use the
data freely while denying others the same privilege.

Finally, we venture to suggest that the production of a federally
supported Standard Reference Data System by the National Academy
of Sciences would be much more palatable to private publishing in-
dustry than would in-house production by the Bureau of Standards.
Further, the Academy, as a contracting agency, could copyright the
data and thus this highly controversial problem would be resolved.
We hope that this explanation of our views may be helpful to the

subcommittee and we stand ready to cooperate further in any way
which the subcommittee may desire.
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If I may, I should like to go into a little more detail on the essen-
tiality of copyright protection. I feel insofar as possible that this
material, or as much of this material as possible, should be protected
by copyright, and for three reasons. First, to protect the interests of
the private sector, and the foreign contributors, to protect their rights
in this data. I would guess, and this is a guess, from what I have
heard that perhaps as much as 70 to 75 percent of the input into this
system will come from the private sector or from foreign sources. It
would seem to me very unfortunate, if having this input evaluated by
the Bureau in this system would result in placing it in the public
domain and therefore depriving the private interests and the foreign
interests of protection of the input of the data,.
It might indeed in some cases prevent data from being put into the

system. Second, I think this copyright protection is absolutely neces-
sary to allow for the commercial publication that has been talked
about in these hearings. In the publication, particularly, of the printed
handbook volumes of this, I would say that more than 50 percent of
the sale of these volumes would be abroad. The foreign export market
for this kind of material is absolutely essential to make publications
like this commercially viable. The present bill would not give you
protection from ensuing foreign sales competition on the same material.
In other words, a commercial publisher who contracted to publish
this could sell it only in the United States. Then he would have a
most difficult problem of controlling what we call sell-around from
people who print the material outside of the United States and ship
it into the United States for sale. So I think international copyright
is an absolute essential if you are going to have commercial publica-
tion and everyone says we want to have commercial publication, and
we should have commercial publication.
Thirdly, I think the copyright is necessary for the protection of the

use of the material in computer systems. It would be most unfair, I
think, to allow any situation, as the present bill would allow, which
would permit the operators of a large computer system to use it, but
would not allow the smaller user who wanted to print it or photocopy
it or something like that not to use it. The only way that I see to
get protection would be to copyright the material and to follow, in the
language of the bill, the recommendation of the Copyright Office that
the input of this material into a computer system is indeed making a,
copy, and therefore the material is protected against such input with-
out permission from the copyright owner.
I think revision.of the bill before you is necessary to accomplish all

three of these ends and to allow the Bureau of Standards or a prime
contractor to subcontract the private production of these materials
under copyrighted form. I suggest, of course, that the revisions and
changes here should be drafted in consultation with the Copyright
Office, not only to be sure that they are in conformity with the demands
of the present law but that they might not be shot out from under in
the revision of the copyright law, which is now, as you know, before
the House. If I may, sir, I would like to suggest that Mr. Wiley talk
about the economics of this and some of the things that were talked
about in terms of how it might be done commercially in pricing et
cetera.
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Mr. DADDARIO. Mr. Wiley, will you proceed?
Mr. WILEY. Thank you, Mr. Chairman. Perhaps you and the mem-

bers of your committee might ask questions of Mr. Benjamin before
I move into a different area which perhaps would lead them away from
their questions.
Mr. BENJAMIN. I usually disagree with Mr. Wiley and I am going

to now. I think he should give has testimony.
Mr. DADDARIO. I am not necessarily going to disagree but I do think

if you proceed, the subcommittee will get an impression of your joint
opinion. Then we can ask questions.
Mr. WILEY. Thank you, sir. This will be even briefer than I in-

tended because Dr. Seitz talked about some things in his testimony
that I had intended to include in my statement.
He referred specifically to the historic example of the International

Critical Tables published so successfully as an important contribution.
He noted, perhaps, not as fully as I intended to, that funds were found
in the National Research Council on behalf of the National Academy
of Sciences, which undertook to negotiate a contract. Those volumes
are still in demand, despite their apparent historic age. It is impor-
tant to note that private funds underwrote the editorial compilation,
private funds were used for the production and distribution, and that
royalties have come back over the years to the National Academy.
For many years the scientific and technical book publishers have

been very much concerned over what we look upon as unfair Govern-
ment competition. This is a concern that we have pursued with some
degrees of success but not to our satisfaction. It arises now in a much
more complex and complete way because, as you gentlemen know, a,
very large part of the scientific and technical research being under-
taken in this country is being funded with Federal funds. The per-
centage is astronomical. We believe that scientific and technical in-
formation which results from those efforts, insofar as this becomes
publishable material, should be printed, published, and distributed
an the private sector. This we believe is necessary in order to prevent
what might become a Government monopoly of scientific and technical
information. It is also important, from our point of view, that such
information, if publishable in book form, be in the private sector in
order to maximize distribution. The Superintendent of Documents,
the publishing arm of the Government Printing Office, is in no position
to do this, either in the domestic market or, more importantly, in the
worldwide market.
The private sector procedure would then lead to some recovery of

costs. This question has been raised by a member of the committee,
how much of the recovery could come out in the form of royalties paid
by a private publisher. It is difficult to estimate, but I think it is im-
portant to note that it would only be a small part of what might be
identified as the cost of developing the information. Publishing in the
private sector, as I said, will result from our point of view in saving
the Government production, printing and distribution costs which
otherwise would have to be funded with Federal moneys.
In referring to the Standard Reference Data Program, I do not

disagree with Dr. Seitz, except I want to clarify one matter and that
is that we as commercial publishers are under no illusion that all of this
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information will eventually and can eventually be published in book
form. Selected parts of it will certainly have use in book form. So
that this comes back to the question of marketing, the market analysis
which a publisher would of necessity have to make before he would
seek a license in order to use that material. I think it would be un-
realistic to expect our Bureau of Standards to engage in a marketing
analysis effort. This would take them too far from their important
mission. When it comes to the pricing of these publications, it is inter-
esting to note that the American Chemical Society's most important
publication, commonly called Chemical Abstracts, used to be available
at a very modest price. The current subscription is $1,250 a year.
There is a good reason for this, because there is not a very large market
for that particular publication in the sense that if you reduced the
price, you could increase your market very rapidly.
The purchasers of that information are industrial organizations,

institutions of all kinds, specialized purchasers scattered throughout
the world. They very much appreciate the value of the information
and are quite prepared to pay a price that no individual purchaser for
obvious reasons would even think about paying. I think this may well
be the case with some of the data when it appears in book form. Speak-
ing personally in connection with our firm, we might seek out certain
information which could be obtained under a royalty (copyright)
license in print-out form from one of these monster computers that
are all around us today. But we would also know that perhaps as
few as 2,000 people might buy that information and those 2,000
purchasers could be scattered throughout the globe. At $5 you still
would not sell more than a few individual readers copies of this ma-
terial. But at a price of $100 which might be the required price, all
of those who really need it would be perfectly willing and more than
happy to pay.
As Mr. Benjamin mentioned, U.S. scientific information in book

form, an area with which he and I are familiar, is very much in demand
throughout the world. In the case of many books that we publish
under our various imprints the first 2 years sale can be 60 to 70 percent
export. Our friends abroad are hungrier, it would appear, than some
of our domestic friends. I, too, feel that if a sponsor is needed—I
know Dr. Seitz is not too happy with this prospect—use of the Na-
tional Academy of Sciences and Engineering should be made.
To turn to a more general area of scientific and technical communi-

cation, and this is to me an incomprehensible problem, much work is
being done. You are familiar with the work done by the COSATI
committee. I am n not certain that you gentlemen may be aware of
the fact that the National Academy has, with funds provided by the
National Science Foundation, recently established a new Committee
on Scientific and Technical Communication. I have here a copy of
the statement which was made to the public at the time of the estab-
lishment of the committee. It deals with many of the problems that
we are talking about today, but it also is important to note that the
interactions and interrelations of the Federal Government and the
private sector are a major concern of this committee. This is a com-
mittee which is going to devote a great deal of time over a period of
3 years on a comprehensive study of the problem. I point to this as
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merely an example of the complexity of scientific data and informa-
tion and its proper distribution. I think that is about all I shall say.
Thank you, sir.
(The release follows:)

[News release from National Academy of Sciences-National Research Council]

Two ACADEMIES ESTABLISH COMMITTEE ON SCIENTIFIC AND TECHNICAL
COMMUNICATION

WASHINGTON.—The National Academy of Sciences and the National Academy
of Engineering have jointly established a Committee on Scientific and Technical
Communication, at the request of the National Science Foundation, it was
announced today.
The committee will provide a focus for participation by scientists and engi-

neers through their societies in the consideration of plans for a national network
of information systems in science and technology, as proposed by the Committee
on Scientific and Technical Information (COSATI) of the Federal Council for
Science and Technology.
In its study of the present status and future requirements of the national

scientific and engineering communities with respect to the flow and transfer of
scientific and technical information, the committee expects to work closely with
COSATI, the Office of Science Information Service of the National Science
Foundation, the Office of Science and Technology in the Executive Office of the
President, and with the professional groups that perform information services.
Chairman of the committee of 14 leaders in academic and industrial research

and technology is Dr. Robert W. Cairns, Director of Research of the Hercules
Powder Company, Wilmington, Delaware.
Dr. Cairns, a former Deputy Assistant Secretary of Defense (Research and

Development) and Past Chairman of the Division of Chemistry and Chemical
Technology of the National Research Council, is presently a Director of the
American Chemical Society.
The Committee of Scientific and Technical Communication will give special

attention to information activities and policies of groups and organizations in
the private sector, both at home and abroad, and to the interactions and inter-
relations of the Federal Government and the private sector, especially Federal
actions or operations that affect substantial portions of the private sector.
Of particular concern will be:

1. Methods for promoting more effective relationships between informa-
tion systems and the principal producers and users of scientific and tech-
nical information.

2. Techniques and systems for improving information transfer.
3. New means of providing greater selectivity and consolidation in infor-

mation transfer.
The committee will make recommendations both to private organizations and

to Federal agencies on courses of action required to maintain effective com-
munication within and among fields of science and technology, even as the pro-
fessional literature in these fields rapidly expands.
The total volume of scientific and technical information, and the demands on

existing information systems, have grown at an explosive rate during the post-
war period as a consequence of the overall expansion of the nation's research and
development activity—to an estimated level of $23 billion during the current year.

DR. WEYL TO HEAD STAFF

In announcing the formation of the Committee on Scientific and Technical
Communication, Dr. Frederick Seitz, President of the National Academy of
Sciences, also announced the appointment of Dr. F. Joachim Weyl to the execu-
tive staff of the Academy as a Special Assistant to the President, effective April 1.
Dr. Weyl, who has resigned his position as Chief Scientist of the Office of

Naval Research, Department of the Navy, will serve in one of his first assign-
ments as Executive Secretary of the committee.
With the Office of Naval Research since 1947, Dr. Weyl has been head of its

mathematics branch, scientific liaison officer in London, director of the mathe-
matical sciences division, and research director, before becoming Chief Scientist
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and Deputy Chief of Naval Research in 1961. Dr. Weyl, 51, was born in Switzer-
land. He received his B.A. degree in 1935 from Swarthmore College, and his
M.A. and Ph. D. from Princeton University, in 1937 and 1939, respectively.
Members of the Committee on Scientific and Technical Communication are:

Robert W. Cairns, Chairman; George E. Holbrook, Vice President, E. I. du Pont
de Nemours and Company, Inc.; J. C. R. Licklider, Consultant to the Director
of Research, International Business Machines Corporation; Clarence H. Linder,
Vice President and Group Executive (Retired), General Electric Company; H.
W. Magoun, Dean, Graduate Division, and Professor of Physiology, University of
California, Los Angeles; Nathan M. Newmark, Head, Department of Civil Engi-
neering, University of Illinois; W. H. Pickering, Director, Jet Propulsion Labora-
tory; Byron Riegel, Director of Chemical Research, G. D. Searle and Company;
William C. Steere, Director, The New York Botanical Garden; John W. Tukey,
Professor of Mathematics, Princeton University; Merle A. Tuve, Director, De-
partment of Terrestrial Magnetism, Carnegie Institution of Washington; Paul
Weiss, University Professor, Graduate School of Biomedical Sciences, University
of Texas; W. B. Wiley, President, John Wiley and Sons, Inc. ; and Van Zandt
Williams, Director, American Institute of Physics.
The National Academy of Sciences and the National Academy of Engineering

are private organizations which cooperate under a single Congressional Act of
Incorporation to advise the Federal Government, upon request, in any field of
science or technology.

Mr. DADDARIO. Mr. Waggonner.
Mr. WAGGONNER. Mr. Chairman, I had to go to the telephone dur-

ing Dr. Seitz' statement. Perhaps this is even a better time to raise
the question since we have gone into the percentage of these publica-
tions that might be sold overseas as related to the volume that might be
utilized here at home. Dr. Seitz made the statement that the United.
States must continue to be active in the area of international coopera-
tion and must bear its share of the cost for the International Commit-
tee and its supporting staff. You are in the publishing business.
What in your opinion would be the U.S. fair share of cost in this?
Mr. WILEY. That is an area where I am not competent to comment.

I think as far as the printed published results in the private sector you
can rest assured we charge our export customers just as much as we
charge our domestic customers. We do not feel that we can make any
distinction. When it comes to the question you raise, sir, I do not feel
competent to comment.
Mr. BENJAMIN. I would comment in this way, that when it comes

to the published result of our scientific and technical data—particu-
larly the R. & D. effort of the country—I think the foreign customer,
indeed the foreign institutions, most of the money for the import into
foreign countries of this kind of material comes from Government,
funds—ought to pay at least the cost of reproducing and disseminat-
ing this material.
When I say "reproducing," I mean the printing, binding, selling

costs, et cetera. TMs would vary from one kind of information to
another. In this area the cost of compilation and evaluation would
run proportionately higher than would the cost of printing, binding,
and distributing. I would say that certainly on this kind of thing the
United States should recover 50 to 60 percent of any expense of pre-
paring the material from foreign customers.
Mr. WAGGONNER. That just coincides with the figure of possible

sales overseas, too, that you expressed.
Mr. BENJAMIN. Yes, it does.
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Mr. WAGGONNER. Mr. Benjamin, I would like to comment that the
five questions you raised with regard to the use of the symbol or mark
are extremely good. They are probably the crux of this entire matter.
The committee is certainly going to have to give a reasonable degree of
consideration to this area.
I just have one other question and perhaps you cannot make a

specific comment on this point. On page 4 of your statement, you
refer to sections 7, 8, 9 and said that these sections would provide for
no control over copying in foreign countries. Do you know of any
way this legislation could be written whereby such control could be
provided?
Mr. BENJAMIN. Only through copyright. I do not think there is

any other possible way to do it, except by bilateral treaties with some
40 industrial nations. You could pass this legislation and then have
a bilateral treaty with 30 or 40 industrial nations, having them accept
this.
That would be the only way. But copyright would give you inter-

national protection immediately except in the U.S.S.R. and Red
China—they being the two big exceptions.
Mr. WAGGONNER. I have no further questions.
Mr. DADDARIO. Mr. Brown.
Mr. BROWN. I have no questions.
Mr. DADDARIO. Mr. Vivian.
Mr. VIVIAN. It seems to me that the question of what the first pro-

duction or the first tabulation of data should cost is a fairly important
one. The funds, which are being considered for the National Bureau
of Standards, are already being expended by the National Bureau of
Standards in many areas and have produced research reports by the
hundreds over a period of time. This information then becomes as-
similated into reports on certain topic areas, and these are normally
Government reports which are not copyrighted.
Mr. BENJAMIN. If they are done in-house and not done by con-

tract.
Mr. VIVIAN. Yes. Many are done by contract.
Mr. BENJAMIN. Yes.
Mr. VIVIAN. It is also done by the National Science Foundation, the

Defense Department and other agencies. So there are many con-
tract reports produced.
Mr. BENJAMIN. Yes.
Mr. VIVIAN. There again the Government does not have a copyright

in the report normally.
Mr. BENJAMIN. No.
Mr. VIVIAN. But only in something drawn from it.
Mr. BENJAMIN. Yes, many reports done under contract are copy-

righted by the contractor.
Mr. VIVIAN. By the contractor?
Mr. BENJAMIN. Yes.
Mr. VIVIAN. But not normally by the publisher.
Mr. BENJAMIN. Yes, by the publisher.
Mr. VIVIAN. For the contractor?
Mr. BENJAMIN. For the contractor. In some cases the publisher

does the copyrighting. In some cases the publisher will take what is
commonly called raw data from a government project of some sort
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and will put this into publishable manuscript form and publish it
and under the terms of the contract may copyright it. We have done
this in many cases.
Mr. VIVIAN. I think the question remains, then, that at some point

U.S. commercial publishers are free to go over a large volume or large
quantities of raw data and decide what type of volume you believe
is salable and to then reproduce this material as you see fit, which then
produces a copyrightable document on your part.
Mr. BENJAMIN. Yes. But publishers do not usually do this. This

is usually done by an author or a group of authors working together
who will extract from large bodies a publishable document.
Mr. VIVIAN. Then they contract with you for its publication.
Mr. BENJAMIN. Yes.
Mr. ViviArt. Nothing which is involved here would prohibit that

except for some of the restrictions in sections 5, 6, and 7 of this bill?
Mr. BENJAMIN. That is right. Under the present bill.
Mr. VIVIAN. But those restrictions would inhibit you from any re-

production of this material?
Mr. BENJAMIN. Yes, sir.
Mr. VIVIAN. I think it is impossible to turn over to the National

Academy of Sciences the volume of money being considered here for
the National Bureau of Standards simply because the National Acad-
emy of Sciences does not want a large operational program. On the
other hand, it would be possible to turn over to the National Academy
of Sciences certain editorial and document preparatory duties under
contract which would then put the information back in the same chan-
nels as were followed many years ago in the publication of the Na-
tional Critical Tables. Would that be a wise procedure from your
point of view?
Mr. BENJAMIN. I will say this, and this follows Mr. Wiley's state-

ment,. With our concern over this whole problem of Government
monopoly of scientific and technical information, we technical pub-
lishers would prefer to have everything possible done outside of Gov-
ernment agencies. The prospect of in-house programs of scientific
and technical information—publishing programs—that would be di-
rectly in competition with publishers, gives us nightmares. Mr. Wiley
and I have served on the Science Information Council, in San Fran-
cisco, and a number of other Government committees, and we know
how often this sort of thing is proposed, and it is knocked down usually
one way or another.
In general we say from out point of view everything possible should

be done out of the Government agency. We would much prefer to see
this done in 'a professional society than in a Government agency,
because a professional society obviously has much more flexibility than
a Government agency. It has flexibility in arranging publication
and distribution, getting royalties, and this sort of thing.
In general, we would much prefer to see this done, the editorial

effort, in the Academy. If the Academy does not want to undertake
this and thinks it should not, we are in no position to urge it or rec-
ommend it. This is just a general position of preference in the private
sector of publishing.
Mr. VIVIAN. I think it is nearly impossible to have this done out-

side of the Government agencies because of the volume of work.
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Mr. BENJAMIN. I would agree thoroughly in this case with Dr.
Seitz' statement that it is necessary to have this done in the Govern-
ment or right next door to the Government, in a quasi-governmental
agency such as the Smithsonian or the Academy.
''There are certainly no private professional societies and certainly
there is no one in industry or the publishing business that would have
anything like the necessary competence, and naturally they would not
get the cooperation of the total scientific community that would be
given to this.
It is regrettable, but it is true.
Mr. VIVIAN. Thank you, Mr. Chairman.
Mr. DADDARIO. Mr. Benjamin, your prepared statement indicates

your general support for the bill.
Mr. BENJAMIN. Yes.
Mr. DADDARIO. You are concerned about the mechanics.
Mr. BENJAMIN. Yes.
Mr. DADDARIO. And how through it certain trends might develop

which would be harmful to the country generally and involve the
Government in activities in which it ought not to be involved.
Mr. BENJAMIN. Yes.
Mr. DADDARIO. I have taken the trouble to read an article of yours

appearing in the Library Journal of February 15, 1966, which has an
intriguing title "Copyright and Government—A Sea of Troublesome
Questions."
(The article referred to, together with two other articles of Mr.

Benjamin's, entitled "Copyright or Public Domain" and "Computers
and Copyrights," are contained in app. B.)
Mr. BENJAMIN. I am flattered, Mr. Chairman.
Mr. DADDARIO. It involves copyright in Government. In it you had

one paragraph which I would like to read and would like your com-
ment on it. In that statement you say:
One serious concern involves the large mechanized information systems which

the Government will surely spend millions of dollars to develop in the next
decade. It now seems probable that federally financed information centers
will widely replace conventional information media including several kinds of
technical and reference books. One does not have to be especially bright to
foresee how this can devastate important areas of commercial printing. This
threat is not remote—to many of us it seems to be just around the corner.

I believe, without any question, we are headed in that direction.
Mr. BENJAMIN. Yes, sir.
Mr. DADDARIO. I would like your comment on that.
MT. BENJAMIN. Yes.
Mr. DADDARIO. And relate it to some of your fears in the matter

before us.
Mr. BENJAMIN. We are concerned primarily by what I would call

a preemption of basic scientific and technical data. We all know
that this started in the basic sciences. We know about the National
Chemical Information System that is being established under the
American Chemical Society, the chemical abstracts operation, out in
Columbus, Ohio. This is a very important development from the
national point of view. It will be a basic system in chemical engi-
neering information that will be financed, if present plans are carried
through, by the Government. The latest estimate on this is a $45 mil-
lion cost. The plan was to finance only the R. & D. phase of this.
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But now I understand that there is an informal commitment to see
it through the operational stage. This is a complete system of chem-
ical information that will practically preempt this field. As a part,
of this mechanized system there will be print-outs of all sorts of man-
uals and handbooks not only of basic data on properties and com-
pounds, et cetera, but also on technology and industrial practice. This
will obviously practically wipe out many kinds of handbooks that we
have been publishing every year, because this will be completely up-
dated information. You will have a new edition every time you have
a print-out. It is something that the commercial publishers cannot
possibly compete with. We know that the physicists are planning to
come in with a similar system. The biologists are working on a sys-
tem. The psychologists are working on a system.
The engineering committee of the EJC has been invited and even

urged to come in with systems of information in the engineering field.
The National Science Foundation is becoming increasingly concerned
with the social sciences. We will find mechanized systems of infor-
mation in the social sciences, even what they now refer to as social
engineering, which is air pollution, transportation and these areas.
So I sort of foresee the possibility of development of national systems
here which could practically preempt all of these areas, and we are
concerned that the private sector be kept in this picture.
I might add, when I say the private sector, I would qualify that by

saying the "information profit sector" because the concept of these
systems is that they will be financed and operated by nonprofit organi-
zations, largely professional societies, which I suppose is necessary.
But nevertheless it is not a pleasing prospect to the commercial pub-
lisher unless somehow, he, the commercial publisher, can be kept in
this picture and be able to contract for the production and distribution
of some of this material that is produced with Government funds by
the nonprofit societies. This gives us deep concern.
Mr. DADDARIO. Even though you support the general purpose of the

bill, you are concerned.
Mr. BENJAMIN. Yes.
Mr. DADDARIO. In the article you also included this language, which

I believe to be fundamental insofar as your point of view is concerned:
If the system is to survive, the U.S. taxpayers will have to support indefinitely

a project that certainly could and should be self-supporting beyond the initial
research and development stage.

Mr. BENJAMIN. That is right.
Mr. DADDARIO. This is something that the committee should keep in

mind.
Mr. BENJAMIN. Yes. This grew out of some objection I raised in

the National Science Foundation to the Government putting any more
than research and development money into this National Chemical
System. That is, the National Chemical Information System. It
seems to me that the Government should be responsible, since neither
the professional society or the private enterprise can get this sort of
thing going, for seeing it through the Research and Development
stage; having done that and gotten it operational they certainly ought
to charge enough to make it self-supporting. First, it should be the
test of the marketplace. If this system is as good as it is supposed to
be, then the users should pay for it. The people who use this system,
the large corporation, the pharmaceutical houses, and many other
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users, certainly should pay the price for this after it has got through
the Research and Development stage to keep it going. Or else it will
be in the Government's lap forever. The other thing here is that
as long as the Government subsidizes a good part of the cost of this
kind of system information and sells it at an abnormally low price
industry is not going to be willing to pay any more for it. The other
point here is that there is an inclination in the Government, and there
was a little bit of this in the testimony here, to price the service within
the range of the least able user to pay for it. There is an inclination
to say, the scholar and maybe the libraries cannot afford to pay for
this, so we have to price it low. Maybe they will be 5 or 10 percent of
the market. What you are doina

b 
is subsidizing the 90 percent of the

market to get it down to the level of the lower 10 percent of the
market. This goes on all the time.
My theory on this is that rather than subsidize firms like General

Electric, IBM, McGraw-Hill, et cetera, you should subsidize the low-
ability consumer. The scholar should be subsidized so he can pay for
it. The library should be subsidized so it can pay for it, and make the
others pay the true cost of this. This is indeed going on. We used
to put the price low because the libraries could not afford to buy it,
but the libraries, with all of the Federal and State support they are
getting now, can afford to buy. There are very few—in my experience
I would say no more than 5 percent of the purchasers of this Data,
System we are talking about today—who would be individual pur-
chasers; the rest would be institutional purchasers, libraries, and in-
dustry and a good part would be operating under government funds
anyway.
Mr. DADDARIO. If we take Dr. Seitz' testimony this morning, he

referred to the young students as a least common denominator which
we are to look at from the other end as well as from his point of view.
Mr. BENJAMIN. I do not think he is very realistic in this case. I

do say if there are a few scholars who cannot afford to do this the
Government would much better subsidize those few scholars to allow
them to pay for it than to subsidize the rest of the 90 percent of the
market which is largely industrial libraries and people who can afford
to pay.
Mr. DADDARIO. You had one other item in that same statement

which you might feel applies here. You distinguished between pub-
lishing and printing.
Mr. BENJAMIN. Yes.
Mr. DADDARIO. Do you have concern related to this subject?
Mr. BENJAMIN. This is a distinction that I think is not often

enough made, particularly in some executive departments of the Gov-
ernment who are used to dealing with the Government Printing Office
and think of a publisher as being merely a printer. Printing is only
the beginning of the publishing operation. The publisher contributes
a great deal usually to the quality and content of the work editorially
before it is printed. Then he is responsible for getting the infor-
mation about the publication in the proper channels through adver-
tising, abstracts index, and that sort of thing. Then, of course, he
is responsible for distribution. This is particularly so abroad, as
Mr. Wiley said. While a printer might produce one of these volumes
and make some sort of announcement such as the Superintendent
of Documents Office can make, and maybe sell a thousand copies, a
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publisher whose imprint would mean something around the world
and who would get out review copies of the book and proper notifica-
tions, would probably sell 100,000 copies. I do not know how many
Government publications you have ever seen reviewed in the New
York Times or in the professional journals. They just do not get
reviewed and the information does not get around.
Mr. MILLER. We have not seen many government publications re-

viewed in the New York Times. However, this committee issued a
report which was prepared by a group of prominent scientists that was
a big seller. How many copies of the report did we have printed?
Mr. DADDARIO. You are talking about "Basic Research and Na-

tional Goals." We have made a check on that. It was on the order
of 9,000 copies.
Mr. BENJAMIN. This was the Superintendent of Documents.
Mr. DADDARIO. Yes.
Mr. MILLER. This was not advertised. It was not something we

had to advertise or ask the New York Times to review. Scholars all
over the country asked for it. The Italian Government asked to re-
print it.
Mr. BENJAMIN. This is owing to the particular quality of this in-

formation. This is something they would come and get. But most
of it they would not come and get.
Mr. MILLER. I think that scientists, educators, and people who

would be interested in this publication, would come and get it. They
would be very happy to get it. The Government is not in the busi-
ness to make a profit on printing.
Mr. BENJAMIN. They would not come out and get it as much as the

publisher could take it to them. A classic example is the Smyth
report.
Mr. MILLER. If scientists, educators, and other people want this,

they will come and get.
Mr. BENJAMIN. If they know about it.
Mr. MILLER. They will know about it. We are not a bit anxious

to put the Government in the printing business and compete with
you. I like your idea of subsidizing the little guy and bringing him
up to the point where he can buy it. I am surprised that you do not
start through the book publishers a foundation to subsidize these
colleges.
Mr. BENJAMIN. That would be taking money out of one pocket and

putting it in your sock.
Mr. MILLER. You are not, perhaps, too much interested in them.

Some of the research institutes feel that the Government is en-
croaching on their business.
Mr. BENJAMIN. Sir, the industry make a very large contribution

to higher education every year, including my own firm. We are
making larger and larger contributions.
Mr. MILLER. I am quite conscious of what they do. I would suggest

that your firm may follow a precedent established by one of the big
areospace firms that now makes these commitments not in cash but in
Government bonds so that the Government gets a chance to use the
money. I commend it to you.
Mr. BENJAMIN. Thank you, sir.
Mr. WILEY. I think there is quite a difference between the publish-

ing industry and the aerospace industry.
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Mr. MILLER. The direction of my questions has been to see if I could

get some thread of thought which would lead us in the direction of

overcoming some of the problems which have been raised by various

members of the committee.
Mr. DADDARIO. I think that the testimony here has been extremely

helpful in bringing to the attention of the committee that the private

publishers do in fact have not only a stake in this, but a knowledge of

how this information and transfer ought to take place. This has been

developed over a long period of time and it is of extreme value to the

committee as we try to put together the information necessary upon

which to make final judgments. We will take into consideration 
what

you have said, and if there is further information and advice we 
need,

we will be in touch with you.
Are there any further questions? If not, I thank you both. Thank

you, gentlemen.

ADDITIONAL QUESTIONS SUBMITTED TO Mn. CURTIS G. BENJAM
IN AND MR. W.

BRADFORD WILEY BY THE SUBCOMMITTEE ON SCIENCE, RESEARCH
, AND DEVELOPMENT

Question 1. If the Bureau of Standards contracts with a 
commercial pub-

lishing organization to print and disseminate standard reference
 data, would

the publishing organization expect to be allowed to copyright t
he data? Would

it still undertake the contract if it were not allowed to copyrig
ht the material?

Answer 1. The only basis on which an American commercial p
ublisher would

be interested in publishing and distributing standard referenc
e data would be

under copyright.
Question 2. Dr. Hollomon testified that the duplication and sale o

f standard

reference data by a commercial organization is permissible prov
ided that the

commercial organization does not. use the "symbol or mark" on the 
publication.

Under such circumstances, would a commercial organization duplica
te and sell

the material?
Answer 2. This question is covered by the reply to Question 1.

Question 3. On page 2 of your statement you state that "printing and
 dis-

semination under contract with a private agency or firm would save the 
gov-

ernment a great deal of money."
(a) Please explain.
(b) In the final analysis, aren't these "savings" passed on to the user in

higher prices, and since the government sponsors the majority of research,

it ends up paying the cost anyway—including the profit made by the

publisher?
Answer 3(a). Costs of platemaking, printing, paper, binding and distribu-

tion would be direct saving. Royalty on sales would reimburse some of compila-

tion and editing costs.
Answer 3(b). No. About half of the copies would be purchased abroad with

no involvement of U.S. funds. About 25% would be purchased by libraries

operating largely with state, local and institutional funds. Other purchases

would be made by industry, not involved directly with government programs.

We would estimate that about 80% of purchases of commercial editions would

be made with non-federal funds. A special price for government purchases

could be arranged.
Question 4. On page 8 of your statement you raise the question of the govern-

ment's liability for inaccurate data.
(a) What would be the liability of a commercial publisher in such a

case?
(b) Should there be a difference between the liability of a commercial

publisher and the Federal government?
Answer 4(a). The liability of a commercial publisher would be the same as

the government's, but a commercial publisher would not give an unnecessary

warranty of accuracy.
Answer 4(b). No. We request that the proposal for a "mark" be eliminated.

Question 5. On page 4 of your statement you refer to a foreign organiza-
tion duplicating and selling standard reference data.

(a) Please discuss the problems involved in terms of this bill.

(b) Would the copyright laws and treaties offer more protection?
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Answer 5(a). Under the bill as now written, many foreign organizationscould make changes, additions or deletions with impunity. The U.S. law canprotect uses and integrity of data only in the U.S. Further, a foreign organiza-tion, not having composition and promotion costs, could produce an offset edi-tion from the U.S. edition that would be much lower in price than the U.S.edition, and would preempt the foreign markets. Such an offset edition mighteven be exported to the U.S. with impunity, because there seems to be nothingin the bill that prohibits the importation of copies of the data produced legallyabroad. In fact, this lack of protection against cheaply-reproduced foreigneditions could make the production of U.S. commercial editions very unattractive,if not impossible.
Answer 5(b). Yes. U.S. copyright would give protection in all major coun-tries of the world except the U.S.S.R. and Red China through the UniversalCopyright Convention which gives automatic reciprocal copyright. A licensewould be required to reprint the copyrighted work in any foreign country, andthe terms of the license agreement could protect both the substance and formof every reprint abroad. In fact, copyright is the only practicable way in whichsuch protection can be obtained. The copyright does not have to be taken outby the Government; it can be taken out by the private publisher and assignedback to the Government agency or controlled by the Government agency bycontract.
Question 6. Is a commercial publisher capable of marketing standard referencedata in the form of computer types or cards?
Anwser 6. Yes. Several commercial publishers have this capability and otherscould readily develop it.
Question 7. In the normal situation where a commercial publisher publishes adocument for a Federal agency, does the agency receive a royalty on sales or theuse of a certain number of copies, or both? Please discuss and give examples ifpossible.
Answer 7. In most cases royalty is paid directly into the U.S. Treasury ratherthan to the Federal agencies involved. In many cases the publishing contractsprovide for specified numbers of further copies for Government use in additionto royalty payments. In other cases the contract provides for direct Governmentpurchase at high rates of discount. In general publishers are flexible in con-tracting on terms that meet the particular needs of each separate case. In al-most all cases the contracts require the publishers to sell the published works atstated prices, and in many cases the prices are fixed under competitive bidding.Below is a list of typical titles with a summary of the terms of royalty and allow-ances provided in each case.

Examples of books published by commercial publishers

FreeTitle Agency Publisher copies to
Govern-
ment

Royalties paid
to Government

"Vigilance: A Symposium," Donald Office of Naval McGraw-Hill_ 25 None, 5 percent toN. Buckner and James J. Mc- Research. author.Grath, 1963.
"Electronic Components Hand- Wright Air De-  do 1,000 10 to 15 percent ofbook," K. Henny, C. Walsh, and velopment list price.H. Mileaf; 1957-59. Command.

Atomic Energy Commission works

Title Author and/or year
published

Publisher

"Atomic Energy Encyclopedia in the Life Sciences"_

"Sourcebook on Atomic Energy" 
"Atoms for the World" 

"Radiation and Immune Mechanisms" 

Charles Wesley Shilling,
1964.

Samuel Glasstone, 1958_
Laura Fermi, 1955 

1964 

W. B. Saunders Co.

D. Van Nostrand Co.
University of Chicago
Press.

Academic Press.

NOTE.—On these the recent standard royalty rate paid to the Government has been 15 percent of listprice and the AEC has received 200 to 250 free copies.
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Question 8. What percentage of the total sales of standard reference data do
you expect would be made to foreign purchasers if such publications were sold
and distributed by a commercial publishing organization?
Answer 8. At least 50% of initial sales would be abroad and it might run

as high as 60%. In recent years 78% of the sale of the International Critical
Tables published by McGraw-Hill has been abroad. Although sales records
for the earlier years of this publication (the 1920's and the 1930's) are not

available, McGraw-Hill estimates that 55% to 60% of total sales have been

export sales.
Question 9. In your testimony you raised an objection to the symbol or

mark as proposed in the bill. Since the symbol or mark represents a definable
,standard of quality or care, would it be preferable in your opinion to place at

the beginning of each publication what the symbol or mark represents in lieu

of the symbol itself (perhaps in the form of a letter signed by the Director of

the Bureau)?
(a) If this were done, would it involve fraud for a commercial publisher to

republish the letter if the compilation were altered in such a way that the data

no longer represented the same standards of quality?
Answer 9. In our opinion the title of the work and the name of the Bureau

of Standards would be sufficient to label the work for quality, but a prefatory

statement by the Director of the Bureau would be more explicit and thus de-

sirable.
Answer 9(a). We think so, but this opinion is given without advice of coun-

sel.

Mr. DADDARIO. I would like to recognize for just a few moments Mr.
John F. Haley, staff director of the Joint Committee on Printing.
Mr. Haley.

STATEMENT OF JOHN F. HALEY, STAFF DIRECTOR, JOINT

COMMITTEE ON PRIMING

Mr. HALEY. Thank you, Mr. Daddario. I am here at the direction
of the vice chairman of the Joint Committee on Printing, Mr. Bur-
leson. I am especially happy to see Mr. Miller here because I was
going to read a brief letter addressed to him, failing to know he would
be here.
Mr. MILLER. If you had notified me, I would have been sure to be

here, Mr. Haley.
Mr. HALEY. That would have been an imposition because the letter

is so short.
Mr. DADDARIO. Our chairman is psychic about these things.
Mr. HALEY. The letter addressed to Chairman Miller of the Com-

mittee on Science and Astronautics reads as follows:
CONGRESS OF THE UNITED STATES,

JOINT COMMITTEE ON PRINTING,
June 30, 1966.

Hon. GEORGE P. MILLER,
Chairman, Committee on Science and Astronautics,
House of Representatives, Washington, D.C.

DEAR MR. CHAIRMAN: Reference is made to the bill H.R. 15638 on which hear-

ings are currently being held before the Subcommittee on Science, Research, and

Development of the Committee on Science and Astronautics.
It is recognized that the scope of the referenced bill includes much more than

printing from which the bill seeks relief from compliance with the provisions of

U.S.C. Title 44. Nevertheless, it is obvious that substantial benefit to the broad

objectives sought by the bill can be obtained by utilizing the composition capa-

bilities of the Government Printing Office.
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It is suggested that the assessment of testimony received by your committee
be made by the staff of the Joint Committee on Printing and submitted for in-
clusion in your printed hearings. Said assessment shall be recognized as the
policy position of the Joint Committee.

Sincerely,
[8] OMAR BURLESON,

Vice Chairman.
May I add that the assessment will be made by the staff of the Joint

Committee on Printing and have the concurrence of the Public Printer
and officials of the Government Printing Office when submitted.
Mr. DADDARIO. I do not quite understand what you intend to make an

assessment of, Mr. Haley.
Mr. HALEY. The assessment will be made with appropriate con-

sideration being given to the use of existing composition capabilities
of the Government Printing Office and the potential use of the high-
speed electronic composition system yet to come. Workshops are
currently being attended by representatives of departments for
programing input to the system. Also the existing authority con-
tained in title XV, chapter 23 of the -United States Code, the legal
authority under which the Commerce Clearinghouse operates, will
be considered in the assessment. Effective utilization of services ob-
tainable from the Government Printing Office can contribute much
to the achievement of the overall objectives desired by H.R. 15638.
It may well be that assessment may show, Mr. Chairman, that com-
position and reproducibles could be supplied by GPO to the Bureau
of Standards which would contract with commercial publishers to do
the printing and distribution, if advantage over distribution by the
Superintendent of Documents is obtainable thereby. Printing by
appropriated funds is the mission of the Public Printer, until other-
wise ordained by the wisdom of Congress.
Mr. DADDARIO. The assessment, then, would be directed to advising

this committee as it makes its deliberations as to the capabilities now
available within the Government Printing Office. These capabilities
we shall consider together with presently established laws, before we
come to final determination as to what should be done under the bill be-
fore us.
Mr. HALEY. You could not be more precise. I may add, there is

a big investment in the electronic composition system being placed
in the Government Printing Office. With this system the Govern-
ment Printing Office will soon be able to handle the output from many
computers and convert this output at high speed into pages of graphic
arts quality for printing. Information can be updated for subsequent
fast revised printings:. No commercial printing or composition fa-
cility has equal capability. So our position will be, as you said,
Mr. Chairman, of an advisory nature.
Mr. MILLER. I would welcome your evaluation of this for the com-

mittee. If you or Mr. Burleson earlier had spoken to me about it, we
might have arranged to have you officially represented here to advise
us in this field. When you and I had a discussion about the bill, you
felt that the bill should have gone to your committee. I do not blame
you for that. The Parliamentarian assigned it to us. I think that
printing is the mechanical part of the work that will take place. We
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are primarily interested in the data that will be developed through this
system that will be available to printing.
Mr. DADDARIO. Mr. Chairman, I do think that Mr. Haley's offer here

is one which can be of great help.
Mr. MILLER. I am very happy to have it.
Mr. DADDARIO. We are pleased to have it, Mr. Haley, and we cer-

tainly will indicate this to Mr. Burleson.
Mr. MILLER. I would appreciate it if Mr. Felton would prepare a

letter for my signature to Mr. Burleson expressing my thoughts on
this matter.
(The letter referred to is as follows:)

JULY 1, 1906.
Hon. OMAR BURLESON,
Vice Chairman, Joint Committee on Printing,
The Capitol, Washington, D.C.
DEAR Mn. VICE CHAIRMAN: The committee will be pleased to receive the com-

ments of the Joint Committee on Printing and the Public Printer concerning
H.R. 15638, a bill to provide for the collection, compilation, critical evaluation,
publication, and sale of standard reference data. As you are aware, the com-
mittee sent a letter to Mr. James L. Harrison, the Public Printer, on January
16, 1966, soliciting his comments on the bill.

It is the committee's understanding that the assessment of the testimony which
you mention in your letter of June 30, 1966, will pertain to how the objectivesof this bill might be better realized by utilizing the current and proposed com-
position capabilities of the Government Printing Office, and that this policy
statement will be prepared in conjunction with the Public Printer and other
officials in the Government Printing Office.
We appreciate your interest in H.R. 15638 and look forward to the statement.

Sincerely yours,
GEORGE P. MILLER, Chairman.

Mr. HALEY. May I add, Mr. Chairman, I said if it were wholly a
printing bill it would necessarily be directed by jurisdiction to the
Subcommittee on House Administration. You said it was many
things, included in which would be the copyright law as well as title 15.
We did not feel we were altogether circumvented.
Mr. MILLER. Is this the first meeting you have attended?
Mr. HALEY. Yes, sir; but our troops have been here every day.
Mr. MILLER. This is the first day we have discussed printing to alarge extent and how the charges should be levied.
Mr. HALEY. I am sure there will be assistance furnished in the Gov-

ernment Printing Office, however indirect, in connection with this
proposal.
Mr. VIVIAN. I would be interested in having some information onwhether other activities of the Government are furnished to serve somesector of our economy and whether such activities are handled in sucha way as to return a significant faction of the cost back to the Govern-ment agency providing the service through the sale of publications.How many instances there are of this situation.
Mr. DADDARIO. Mr. Haley, that can be provided?
Mr. HAnar. Yes.
Mr. DADDARIO. Mr. Vivian has raised an interesting point.
(The information requested is as follows:)
The following excerpt is taken from the report on a study of theFederal printing program completed by the Joint Committee on Print-ing, January 25, 1966:
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COMPTROLLER GENERAL OF THE UNITED STATES,
Waskington, January 20, 1950.

Hon. JOHN J. DEVINY,
Public Printer.
MY DEAR Mn. DEVINY : Reference is made to letter of this Office, dated

August 25, 1949, wherein you were advised that an investigation would be
made into the propriety of certain contracts referred to in your letter of
July 29, and that action would be taken by this Office in accordance with the
results of such investigation.
Inasmuch as the Office of Scientific Research and Development, as such, no

longer is in existence and because of the similarity of the contracts involved,
the investigation was limited to the contract between the Atomic Energy
Commission and the Trustees of Columbia University, and a related contract
between the Atomic Energy Commission and the McGraw-Hill Book Company,
Inc.
Contract No. AT-30-1-GEN-72 between the Atomic Energy Commission

and the Trustees of Columbia University provides for studies and investigations
in the field of nuclear physics. By supplemental agreement No. 4 dated
October 15, 1947, such contract was amended to provide, in substance, that the
contractor arrange for the publication of a technical series of declassified
reports and possibly a technical series of classified reports concerning atomic
energy research with the provision that the Atomic Energy Commission fur-
nish, at its own expense, all copy in final form for photographic reproduction.
Pursuant to such supplemental agreement, the Trustees of Columbia University,
on May 24, 1948, by subcontract No. 4, contracted with the McGraw-Hill Book
Company, Inc., for the publication, sale and distribution of the "National
Nuclear Energy Series" as approved for release to the public by the Atomic
Energy Commission. The subcontract also sets forth that the Atomic Energy
Commission shall provide the master copies of each volume with pages scaled
according to specification; that the subcontractor will bear the expense of
publication, sale, and distribution; will pay to the Treasurer of the United
States specified royalties upon copies sold; will negotiate with the Atomic
Energy Commission on the basis of actual cost for the delivery of copies of a
restricted edition; and, as amended, by modification No. 1, will furnish 500
free copies of each volume to the Atomic Energy Commission.

Contract No. AT-40-1-GEN-209 between the Atomic Energy Commission and
McGraw-Hill Book Company, Inc., provides that the latter will be reimbursed
on a cost-without-profit basis for its expenses in furnishing the services of its
employees in connection with the preparation for publication of the "National
Nuclear Energy Series."
By letter of October 26, 1949, the Chairman, Atomic Energy Commission, was

invited to furnish an expression of his views with regard to the propriety of
securing the publication of the "National Nuclear Energy Series" in the manner
outlined above. In reply thereto, the Chairman, by letter of November 14, 1949,
outlined in detail the problems involved in producing the publication in question.
It appears from a reading of said letter that, in pursuing such course, the Com-
mission relied on the provisions of section 1(b) (2) of the Atomic Energy Act of
1946, approved August 1, 1946, 60 Stat. 756, wherein it is stated that one of the
purposes of the act is to provide "A program for the control of scientific and
technical information which will permit the dissemination of such information
to encourage scientific progress," and section 10(a) (2) thereof which provides
"That the dissemination of scientific and technical information relating to atomic
energy should be permitted and encouraged so as to provide that free interchange
of ideas and criticisms which is essential to scientific progress." Also, it is
pointed out by the Chairman that the furnishing to the Atomic Energy Com-
mission of 500 copies of each volume, and publication, sale and distribution of
the volumes is to be performed without cost to the Government and that plans
to publish a classified series have been abandoned. It is further explained, in
effect, that the services for which reimbursement was made to the McGraw-Hill
Book Company, Inc., were not reproduction or publication services such as your
Office is prepared to furnish but were professional editorial services performed
in the preparation of the manuscript. Also, it appears that the special composing
typewriters used to arrange the manuscript in final form for photographing were

xxxxxxx

xxxxxxx
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property of the Comimssion and constituted no part of the cost for which the
contractor received reimbursement.
In view of the broad authority conferred upon the Atomic Energy Commission

by the act of August 1, 1946, supra, and since the contracts in question do not
involve an expenditure of Government funds for costs of actual printing and
binding, it does not appear that this Office would be justified in taking any further
action in the matter.

Sincerely yours,
( Signed) LINDSAY C. WARREN,

Comptroller General of the Uniited States.

Mr. HALEY. Thank you for your time.
(The analysis referred to by Mr. Haley follows:)

JULY 14, 1966.
Hon. GEORGE P. MILLER,
Chairman, Committe on Science and Astronautics,
U.S. House of Representatives,
TVashington, D.C.
DEAR Mn. CHAIRMAN: Reference is made to your letter dated July 1, 1966, relat-

ing to H.R. 15638, a bill to provide for the collection, compilation, critical evalua-
tion, publication, and sale of standard reference data and specifically to Section 5
of this bill which would authorize the production and sale of the referenced
material without having to comply with pertinent sections of U.S.C. Title 44.
In consonance with the understanding stated in your referenced letter, the

Joint Committee on Printing is pleased to furnish its views on H.R. 15638, which
are concurred in by the Public Printer and other interested officials in the Gov-
ernment Printing Office.
The stated purpose of H.R. 15638 is to strengthen and enhance the policy of

Congress to make critically evaluated reference data readily available to scien-
tists, engineers, and the general public. In order to achieve this objective, the
Joint Committee on Printing is concerned regarding the language of the bill
which would disregard the provision of section 11 of the Act of May 1, 1919 (ch.
86, 40 Stat. 1270; U.S.C. 111) and thereby permit printing to be done elsewhere
than at the Government Printing Office.
The present capability of the Government Printing Office for type composition

is already the largest and most varied of any single printing facility. With the
addition of the Electronic Composing System, now being acquired by that office,
the composition capability will be the most advanced in any printing facility in
the world. The Electronic Composition System will accept information recorded
on magnetic tape and output this information at a speed of up to 1,000 characters
per second in the form of complete typeset pages on film ready for platemaking
and printing. The system is part of a total Government-wide system of recording,
storing, and retrieving information by the use of computers and associated
devices. It is the fruit of four years of effort by the Federal Electronic Printing
Committee, the membership of which includes a representative of the Depart-
ment of Commerce. Since the Standard Reference Data compilations will almost
certainly be produced from computer sources, the Electronic Composition System
offers the capability of producing economically a printout of high graphic arts
quality at high speed from computerized data. The speed and ability to update
information offered by the system cannot be equalled by the employment of other
composition methods.
Under the existing authority of sections 1152 and 1156 of Title 15, U.S.C., the

Commerce Clearinghouse of the Department of Commerce can take the data
produced by the Bureau of Standards and achieve effective publication and
distribution by the following procedure whenever sale and distribution by the
Superintendent of Documents is not desirable:
1. The Bureau of Standards can furnish manuscript and/or tape to the

Government Printing Office.
2. The Government Printing Office can perform composition for and deliver

reproducibles on film to the Bureau of Standards. (B.S. thus controls quality
and format in presentation of data.)

3. The Bureau of Standards can sell reproducibles to any and all persons who
will agree to publish the material using the reproducibles sold to them at Bureau
of Standards price and who agree not to make alterations in the pages.
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4. Publishers can print from reprodueibles obtained from N.B.S. and sell
books at a competitive price. (Each publisher to publish in whatever form his
customers prefer. That is, all in one volume or in separates according to data
desired by customers. Paper covers, hard bindings, loose leaf, and patent binders
are possible forms that may be found desirable.) Publishers may add annota-
tions to the data or include supplementary matter of their own, and copyright
their part of the compilation.
The procedure outlined above suggests that GPO may be utilized to the best

interests of the Government and the taxpayer; the Bureau of Standards may
recover a substantial part of its cost or as much as has not already been con-
tributed by the taxpayer; commercial publishers' perform their proper function;
and users get the data they need at a reasonable price.
In assessing the testimony of witnesses who participated in the hearings

on H.R. 15638 on June 28-30, it cannot be understood how benefit to the Govern-
ment may be obtained by circumventing pertinent sections of U.S.C., Title 44,
referred to in Section 5 of the bill.

Sincerely yours,
OMAR BURLESON,

Vice Chairman.

Mr. DADDARIO. This subcommittee will adjourn to the call of the
chairman.
(Whereupon, at 12:02 p.m., the subcommittee adjourned, to recon-

vene at the call of the chairman.)



APPENDIXES

APPENDIX A

SUMMARY OF TESTIMONY
June 28, 1966.

WITNESS: DR. DONALD F. HORNIG, DIRECTOR, OFFICE OF SCIENCE AND TECHNOLOGY

A. Highlights of statement
1. It is essential for the efficient conduct of the national research and develop-

ment program that standard reference data measurements recorded in scientific
literature be collected and made available to scientists and engineers.

(a) Failure to find data which the user can trust results in either re-
running experiments, over-design of components, faulty and wasted products,
or abandonment of the effort.
( b) Many large industries and government laboratories have for years

maintained their own scientific staff to produce compilations of measurement
data.
(c) By using compilations, scientists and engineers have ready access

to data and save time and effort
2. In addition to the indicated effort both within and outside of the govern-

ment, we still need a standard reference data program under the management
of the National Bureau of Standards.

(a) No one group has undertaken to assess the total standard reference
data needs of the national research and development community and to in-
sure that these needs are being met. In some areas, compilation is inade-
quate or duplicated.
( b) The methods of making such information readily available have been

overtaken by the advance of technology itself—increased complexity and
volume of information and use patterns of data—need to up-date data.
(c) The task is to organize disparate efforts and apply modern techniques

to an existing activity which is not being done well.
3. Complicating factors to making standard reference data readily available:

(a) Availability of scientists and engineers.
(b) Complexity of science and technology.
(c) More diverse and frequent use of standard reference data.

4. A closely coordinated program of government and private data collection,
evaluation, compilation, and dissemination efforts is needed.

5. Background: In 1963 the NBS was given the responsibility for a government-
wide program, named the Standard Reference Data System, to develop critically
evaluated data in the physical sciences and technology and to insure its ready
access for the benefit of the scientific and technological community in the United
States. To meet their needs, new activities are required of the Department of
Commerce and these are provided for in the Standard Reference Data Act.
62 The Standard Reference Data Program is part of the national network of

science and technology information systems.
B. Highlights of the questioning

1. It is important that the publication of standard reference data be a con-
tinuing activity.

2. It is hard to estimate the returns. However, a research program cannot be
carried out without this data. Returns have been estimated from 10 to 1 to
100 to 1.
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3. Sees nothing in the bill to bar the private sector from participating in this
program.
4. Does not think the government would be "guaranteeing" the information,

but would be judging it as the most reliable information the best experts have
been able to determine.

5. Thinks that as the private sector develops information, there is certain data
which they would make available, and there is other data of a proprietary in-
terest which would not be made available and should not be.
6. Thinks that the use of reasonable use charges is one of the best ways of

determining the value of services performed.
7. The areas to be dealt with will be determined by two things:

(1) Precise data must be needed by someone.
(2) Data much better than what has already been attained must be

needed.
8. The main reason that new legislative authority is required for the standard

reference data program is that to make the program viable in terms of future
funding, it is important to have the general expression of intent by Congress
that this service should be performed.
9. Thinks the user should bear some cost of providing the services.
10. Thinks the effort is to get the widest possible dissemination of data.

Thinks the bill provides authority to restrict under some circumstances—such
as a compilation of data for one customer.

11. Thinks the word "copying" in 7(b) really should be interpreted as com-
mercial republication.
12. The evaluation will be performed by a spectrum of people engaged—people

working in the scientific field all the time and primarily evaluating and people
doing more mechanical compilations.

13. The Federal COuncil was unanimous in believing that the NBS ought to
play the central role in setting standards and in coordinating the data gather-
ing activities.

14. At present the SRD Program needs a much bigger and more comprehensive
effort. Thinks that as long as there are significant and valuable needs not being
met, it's time to expand.

June 29, 1966



WITNESS: DR. J. HERBERT HOLLOMON, ASSISTANT SECRETARY OF COMMERCE FOR
SCIENCE AND TECHNOLOGY.

A. Highlights of statement
1. Brief explanation of why standard reference data are important:

(a) Important in dealing with national problems: space vehicle design,
transportation, pollution, corrosion, safety, health, contamination.
(b) Problems if standard reference data is not available:

(1) Duplication of work, with no guarantee of greater accuracy.
(2) Overdesign to compensate.
(3) Uncertainty and inaccessibility are costly; they waste money,

time and manpower. The present lack of a comprehensive, effective
standard reference data system costs the Nation hundreds of millions
of dollars a year. This is because the work that an integrated, com-
prehensive system could do is already being done in a piecemeal, un-
coordinated, usually less effective manner by every member of the tech-
nical community. A standard reference system could return an esti-
mated $20-200 for each dollar spent on it.

2. Why we are seeking this legislation to expedite the national program of
production and dissemination of standard reference data.

(a) Existing mechanisms for producing critically evaluated compilations
have not been able to keep up with the flood of new data appearing in the
literature.
( b) Lack of coordination and standardization of numerous data compila-

tions and the high cost of failing to meet the need for a better mechanism to
produce critically evaluated date are reasons behind the establishment of the
Standard Reference Data System in 1963, to be administered by NBS.
(e) The Standard Reference Data System is considered to be one of the

components of a broad national scientific and technical information system
now being developed by the Committee on Scientific and Technical Informa-
tion of the Federal Council for Science and Technology.
(d) During the three years that NBS has served as administrator of the

SRDS, a good start has been made. These years have revealed the need
for additional authority from Congress to increase effectiveness.
(e) The proposed legislation provides mechanisms for the necessary

funding of the program through a combination of Congressional appropria-
tions and user charges.
(f) Penalties for unauthorized publication and sale of compilations bear-

ing the symbol would serve to maintain its integrity as well as to protect
the system of user charges.

WITNESS: DR. ALLEN V. ASTIN, DIRECTOR, NATIONAL BUREAU OF STANDARDS

A. Highlights of statement
Dealing with the way the NBS plans to implement the proposed legislation.
1. Some time ago, COSA.TI and the Federal Council for Science and Tech-

nology endorsed a policy calling for NBS to assume responsibility for the ad-
ministration of the standard reference data system.
2. The goal of SRDS is to provide to the technical community of the United

States optimum access to critically evaluated quantitative data on the physical
and chemical properties of substances and their interactions.

3. Since FY 1964, NBS has conducted SRDS activities along the following
plan of operations:

(1) The planning and implementation of a series of data compilation
activities organized according to technical scope.
(2) An information systems design and research activity.
(3) A variety of specialized information services to be provided to the

technical community.
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4. Continuing efforts have been initiated to establish and promote effective

working relationships with program officers in other government agencies in

order that NBS programs might be responsive to the needs of these agencies.

5. NBS present estimate of the level of expenditures required to satisfy the

high-priority needs of U.S. science and technology is 4-5 times the present level

of $4 million for all participants in the program and $1.5 million for NBS.

6. The proposed SRD Act would enable NBS to apply user charges to the costs

of the program—estimated as a significant, but not large, fraction of the total

cost of operation.
7. Alternatives in the development of SRDS:

(a) Continue present system: Hundreds of millions of dollars will be

unnecessarily spent in the achievement of those goals unless SRDS is effec-

tively implemented.
( b) Set narrower goals: The goals of the SRDS have been circumscribed

by the definition of the technical scope of the program—extending only to

cover intrinsic properties of well-defined substances and their interactions.

The goal of the five year program is to achieve 90 to 95 percent coverage of

all the properties which are determined to be of high priority by surveys

and consultations with specialists.
(c) Set broader goals: To include other types of data would double or

triple the resources in money and manpower required. Thus, no plans

have been made within NBS to enlarge the program.
(d) Rely on other approaches to the scientific information problem: It

is unlikely that the work of these organizations can make any significant

contribution to the numerical data problem for 5 to 10 years.

B. Highlights of questioning (of both Dr. Astin and Dr. Hollomon)

1. The numerical data information effort is complementary to the broader

information effort. It has more immediate benefits and should be gone ahead

with.
2. Wish to recover by user charges the significant part of the cost of the ma-

terials, the printing, and the reproduction, and some part of the editorial and

compilation costs—on the average, 20 to 25 percent, ranging from 20 to 60 per-

cent on a given volume. Under the present authority, NBS has the ability to

recover substantial direct costs and some of the associated costs. If the costs

were not recovered, the more services rendered, the less money would be avail-

able to develop new methods and projects. The charge also helps to determine

the user need. Thinks there would be no difference in charges to nonprofit

institutions.
3. The charge would not be what the market would bear, but would be based

on a judgment as to the degree to which this data were critically needed, and,

to some degree, how many possible customers there are. In a special service

for one customer, the user would be expected to pay full cost. In no case, does

NBS intend to recover more than the costs.
4. Section 7(b) makes it illegal to copy any data compilation bearing the

mark, and Dr. Hollomon suggests that the word "copy" be changed to "reproduce

for sale."
5. The bill would permit private organizations to publish and use the mark at

the consent of the Secretary so long as they meet the required standards.
6. Would like to use user charges as a means of encouraging private publi-

cation where possible, perhaps asking for bids from private publishers.
7. (Mr. Farrar) Thinks that the only thing that the Government "guarantees"

is the fact that the data has been critically evaluated. Doesn't think the Gov-

ernment could be sued. Would not be opposed to the inclusion of an exculpation

clause in the publication.
8. New capability included in the bill are section 4 that allows the Secretary

to provide criteria for the publication by anybody else of standard reference

data and section 5 which provides for user charges and printing outside of

GPO.
9. There are two reasons to print outside the GPO:

1. to recover user charges.
2. to permit private publication of compilations in some cases.

10. If something is printed in GPO, the government can charge up to 150

percent of the cost of printing. The funds would go to the treasury.
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11. Thinks that the bill prohibits the republication of data compilations with
the mark but not without the mark.

12. There is precedent for the authority granted under the bill relating to
the adoption of a symbol or mark by the Secretary, the imposition of civil
penalties for its unauthorized use, and obtaining an injunction to prevent and
restrain violations of the Act.

13. Intends to recover evaluation costs under some circumstances, but not
research costs.

14. The decision to make compilations will be based on the need for the
information rather than on the basis of how many people will buy it.

15. Thinks that, in special cases, NBS could furnish a request for one cus-
tomer at full cost without depleting the appropriations.

16. Believes that over a 4- or 5-year period the level of the expenses to operate
the system will be on the order of $20 million a year.

17. Thinks that this bill is an exception to the copyright law by statute.
18. Would not object to limiting the time for which the mark would be valid.

Intends to use a mark which contains a date.

JUNE 30, 1966.

WITNESS: DR. FREDERICK SEITZ, PRESIDENT, NATIONAL ACADEMY OF SCIENCES

A. Highlights of statement.
1. Background:

( a) An effort to provide critical tables of standard reference data,
International Critical Tables of Numerical Data of Physics, Chemistry, and
Technology, was determined impossible to repeat in 1955 due to

(1) Expanse in size of scientific fields and in data requirements
(2) Need for increased preciseness of data.
(3) Estimated task at 100-200 times the size of the original task
(4) Need for continuity
(5) Other data-compiling projects involving annual expenditures of

about $1 million.
( b ) Recognizing the need for central planning, NAS—National Research

Council created in 1957 the Office of Critical Tables. It was assigned
among other things, the stimulation of new compilation projects. It failed
in this one aim because no agency was able to provide the necessary funding.
(c) The establishment in 1963 of SRDS at NBS was the beginning of a

strong central coordination and management center which would, hopefully,
receive adequate funding.

2. Evaluation of data is an international problem. NAS has helped to create
an International Coordinating Committee for Data in Science and Technology
to stimulate programs in other countries.

3. NAS and the scientific and technical community it represents are in full
agreement with the overall purposes of the bill.

(a) Stresses that SRDS is a cooperative program. Non-government
laboratories, both university and industrial, are included.
( b) Expresses concern about 7 (b ) which could, if not watched, serve as

a deterrent to a free flow of scientific data.
(c) Is in accord with fair remuneration for sale of some of NBS work.

Is concerned about the possibility that charges might become so great that
individuals of organizations might be prevented from having the volumes.
(d) Is concerned about section 6. Thinks Government may be subject-

ing itself to criticism if erroneous data should find its way into compilations
bearing the mark. Thinks that debate concerning correctness of data
should be a continuing process, and a mark should not be allowed to stop
this.

B. Highlights of questioning
1. Does not think it is necessary to have a symbol associated with the data

compilations. Feels that the fact the compilations come from these volumes,
whose quality is well known, will serve the same purpose.

2. Thinks the material should be made available at a reasonable fee.
3. Thinks the data compilation project would be ideally handled by NBS.
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WITNESSES: CURTIS G. BENJAMIN, CHAIRMAN OF THE BOARD, MCGRAW-HILL
BOOB CO., INC., AND W. BRADFORD WILY, PRESIDENT, JOHN WILEY AND SONS,
PUBLISHERS

A. Highlights of statement
1. Support the general purpose of the bill.
2. Are in accord with the idea that those who make use of special services

for standard reference data should make a contribution to the cost.
3. Believe the Committe should consider the following questions:

(a) Think it is possible to include the private sector quite heavily.
( b) Question whether it is proper for the government to put what is in

effect an official imprimatur, the mark, on any scientific data. Feel that
the publication of the data under the auspices of the Bureau will be well
known and that the mark will be unnecessary.

(1) Is the mark a guarantee?
(2) Is it a trademark? If so, is use of a Federal trademark legal?
(3) Does it establish a precedent for a U.S. Government "seal of

approval"? Will all other Government information be considered
"Grade B"?
(4) How will it psychologically affect the ranking of similar non-

approved data issued by private groups?
(e) Sections 6 and 7 involve a bypass of the copyright law.

(1) Feel this will invite similar circumventions in the in-house pro-
duction of other kinds of scientific and technical information generated
by the Government.
(2) Feel that the data should be protected by copyright—

( a ) To protect interests of private and foreign contributors.
(b) To allow commercial publication.
(c) To protect against foreign republication for sale.
(d) To protect use in computers.

4. Production of a federally supported SRDS by NAS would be more palatable
to private publishing industry than would in-house production by the Bureau
of Standards. NAS, as a contracting agency, could copyright the data.

5. Scientific and technical book publishers have been very concerned over
what they consider unfair Government competition. Since such a large per-
centage of research is funded with Federal funds, the private sector should
publish the results of these efforts in order to prevent what could become a
Government monopoly of scientific and technical information.
6. The private sector procedure would lead to some recovery of costs, although

it is too difficult to estimate how much of the recovery would be in the form
of royalties paid by a private publisher. Some recovery would be in the form
of cost savings in production, printing, and distribution.

B. Highlights of questioning
1. Thinks that the U.S. should recover 50 to 60 percent of any expense of

preparing the material from foreign customers.
2. The only control over copying in foreign countries would be copyright

protection.
3. The technical publishers would prefer to have everything possible done

outside of Government agencies.
4. The private publishing industry is concerned about the possibility of gov-

ernment preemption of basic scientific and technical data publication.
5. Feels that the government should subsidize the low ability consumer rather

than subsidize 90 percent of the market by charging a very low price to get
it down to the level of the lower 10 percent of the market.
6. Thinks the private publisher would do a better job of disseminating the

data to the customers.

WITNESS: JOHN F. HALEY, STAFF DIRECTOR, JOINT COMMITTEE ON PRINTING

A. Highlights of statement

Recommends that there be an assessment of the use of composition capabil-
ities presently at the Government Printing Office.



PERTINENT COMMENTS OF WITNESSES ON H.R. 15638

Section 1. Dr. Hollomon states that this legislation is needed because exist-
ing mechanisms for producing critically evaluated data compilations have not
been able to keep up with the flood of new data appearing in the literature,
NAS and the scientific and technical community it represents are in full agree-
ment with the overall purposes of the bill. Mr. Benjamin and Mr. Wiley support
the general purpose of the bill.

Section 2. No pertinent comments.
Section 3. Dr. Hornig states that the Federal Council was unanimous in

believing that the NBS ought to play the central role in setting standards and
in coordinating the data gathering activities. Dr. Seitz thinks that the data
compilation project would be ideally handled by NBS. Mr. Benjamin and Mr.
Wiley would prefer for NAS to handle the project and to copyright the data.
They consider the provisions of the bill unfair government competition.

Section 4. Dr. Hollomon and Dr. Astin state that this is new authority
provided for the Secretary to provide criteria for the publication of compilations
by anybody else.

Section 5. Dr. Hornig sees nothing in the bill to bar the private sector from
participating in this program. He thinks that the use of reasonable use charges
is one of the best ways of determining the value of services performed and that
the user should bear some cost of providing the services.
Dr. Hollomon and Dr. Astin wish to recover by user charges a significant part

of the cost of the materials, the printing, and the reproduction, and some part
of the editorial and compilation costs—on the average 20 or 25 percent, rang-
ing from 20 to 60 percent on a given volume. If the costs are not recovered,
and the more services rendered, the less money would be available to develop
new methods. The charge would be based on a judgment as to the degree to
which this data were needed and, to some extent, how many possible customers
there are. In a special service for one customer, the user would be expected
to pay full cost. In no case does NBS intend to recover more than the costs.
Dr. Hollomon and Dr. Astin state that the bill would permit private organi-

zations to use the mark with the consent of the Secretary so long as they meet
the required standards. They state that this section provides a new authority
to bypass GPO and to place user charges on the data. There are two reasons to
bypass GPO: to recover user charges and to permit private publication of data
in some cases.
Dr. Seitz agrees with fair remuneration for sale of some of NBS work but is

concerned about the possibility that charges might become so great that some
customers would be unable to purchase volumes.
Mr. Benjamin and Mr. Wiley agree that users of special services of the

program should make a contribution to the cost. They feel that the govern-
ment should subsidize the low ability consumer, rather than lower the price of
all volumes within his reach. They feel that the private publishers would do
a better job of disseminating the volumes.
Mr. Haley recommends that there be an assessment on the use of composition

capabilities presently at GPO.
Section 6. Dr. Hornig does not think the government would be "guarantee-

ing" the information with a mark, but would be judging it as the most reliable
information the best experts have been able to determine. Mr. Farrer states
that the only thing the government "guarantees" is that the data has been criti-
cally evaluated. Dr. Seitz thinks that use of the mark may subject the govern-
ment to criticism if erroneous data should find its way into compilations. He
thinks that the mark may be a deterrent to continuing debate concerning cor-
rectness of data. He does not think the mark is necessary and feels that the
reputation of the volumes will be sufficient to serve the same purpose. Mr. Ben-
jamin and Mr. Wiley agree that the reputation of the volumes will suffice, and
that the mark is unnecessary.
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Section 7. Dr. Hornig thinks that the word "copy" in 7(b) should be inter-
preted to mean commercial republication. Dr. Hollomon states that 7(b) makes
it illegal to copy any data compilation bearing the mark and suggests that the
word "copy" be changed to "reproduce for sale." He thinks that the bill pro-
hibits republication of data compilations with the mark but not without the
mark. He feels that this section provides, in effect, for an exception to the copy-
right law. Dr. Seitz expressed concern that 7(b) could, if not watched, serve as
a deterrent to a free flow of scientific data. Mr. Benjamin and Mr. Wiley feel
that the data should be protected by copyright to protect it against foreign
republication and to allow commercial publication of the volumes.

Section 8. Dr. Hollomon states that penalties for unauthorized publication
and sale of compilations bearing the symbol would serve to maintain its integrity
as well as to protect the system of user charges.

Sections 9, 10, and 11. No pertinent comments.



APPENDIX B

PERTINENT ARTICLES

BY CURTIS G. BENJAMIN

COPYRIGHT AND GOVERNMENT

"A Sea of Troublesome Questions"

(By Curtis G. Benjamin)

Mr. Benjamin, chairman of the board of the McGraw-
Hill Book Company, has long been familiar with the
problem of publishing Government-sponsored books.
Over the years, many more of such books have been pub-
lished by his firm than any other. For six years he
served as chairman of the book industry's Joint Com-
mittee for Copyright Affairs. He has also served as
advisor to several Federal agencies, including the Nation-
al Science Foundation, the Atomic Energy Commission,
the US Office of Education, the President's Science
Advisory Committee, and the Department of State.

The language of the US Copyright Act of 1909 was carelessly vague
in several places, but most of these lapses have been corrected by
subsequent legislation or by key court decisions. Strangely enough,
the lapse that most directly involves the Federal Government still
persists, much to the frustration and dismay of publishers, authors,
and Government officials.

Section 8 of the Act decreed that "No copyright shall subsist . . .
in any publication of the United States Government," but Congress
forgot to define its terms. What is a "publication of the United
States Government"? Official documents and Government records?
Speeches and books by Federal employees? Reports on Government-
sponsored research? Textbooks developed by Government-funded
curriculum committees?
The answers have never been clear, and in attempting to improvise

some practical rules of thumb, both Government agencies and the
publishing industry have shown a confusing inconsistency. In the
years ahead, the Government's massive commitment to scientific re-
search and curriculum reform—including the development of new in-
formation systems and new teaching tools—threatens to pose even
more complex copyright problems. Unless the new copyright bill now

1 Reprinted from Library Journal, February 15, 1966. Copyright© R. R. Bowker Co.,
1965.
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being considered by Congress can present some precise but flexible
guidelines, the resulting legacy of vagueness will preclude the chance
for effective and mutually profitable cooperation between the Govern-
ment and the publishing industry on literally hundreds of publishing
projects of crucial importance to science technology, and education.
A few case histories will serve to indicate the dimensions of the

problem, and to suggest a possible solution. The history of the 1909
Copyright Act suggests that Congress meant the "no-copyright" policy
to apply only to publications of the Government Printing Office. But
over the years the GPO gradually evolved into a publishing giant
that prints and sells "official documents" on subjects ranging from a
perennially popular booklet on how to raise guppies to a recently
published 627-page compilation of The Collected Papers of Sir Thomas
Havelock on Thermodynamics. (One has to admire the bureaucratic
adroitness with which this classical work of a British scientist has been
transmuted into an "official" US publication.) Over the same years
the no-copyright policy for GPO publications has gradually lost status,
and now many such publications appear with notices of private copy-
right. Among them are two very official Congressional publications
that have been printed by the GPO and privately copyrighted by spe-
cially privileged people: Cannon's Procedure in the House of Repre-
sentatives, by the former Speaker Clarence Cannon and Senate
Procedure, Precedents and Practices by Charles L. 

Cannon,
Par-

liamentarian of the US Senate. Both of these "crony" copyrights
were authorized by special acts of Congress.
In more recent years two other viewpoints have emerged in this

area of copyright problems. Both have strong support among people
who are convinced that they are safeguarding the public interest. The
first argues that no private copyright should be allowed in any publi-
cation on which Federal funds have been spent by contract or grant,
either directly or indirectly. The second holds that no government
employee should be allowed to copyright any work that he produces
in the general area of his official responsibility.

Until 1958 all these positions, both old and new, were occasionally
debated but successfully skirted with only a few confrontations be-
tween authors, publishers, and Government officials. Then came the
angry and noisy Public Affairs Associates Inc., v. Rickover case that
brought squarely to court the question of what is or is not a "publica-
tion of the United States Government." In hearing this case, which
centered on whether certain of Admiral Rickover's public addresses
and lectures were entitled to copyright protection, the US Court of
Appeals once again referred to the regrettable vagueness of Section
8, remarking ruefully that it "creates a sea of troublesome questions."
Admiral Rickover and his antagonist, M. B. Schna,pper, proprietor

of the Public Affairs Press, have quieted down a bit while their case
lags in an indecisive, legalistic limbo. But the sea of troublesome ques-
tions has continued to churn about in the debate about the proposed
new Copyright Act of 1965. This bill was introduced in Congress last,
February after more than five years of careful and intelligent prepara-
tion by the Register of Copyrights, Abraham L. Kaminstein, and his
associates in the US Copyright Office. It represents the first overhaul
of our copyright law since 1909, and the hands that drafted it have
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been much more specific than were their counterparts in 1909. Still,
the new bill leaves open several important questions concerning copy-
right in publications written by Government employees or financed
by Government funds. If the Act is passed without changing the
present language of its Section 105, dealing with United States Gov-
ernment works, these questions will have to be settled later by the
courts. The process will be costly, slow, and perhaps harsh in many
instances. This is certainly an inelegant solution.
The first major question involves works written by Government em-

ployees. The new bill defines a "work of the US Government" as
one "prepared by an officer or employee of the United States Gov-
ernment within the scope of his official duties or employment." While
this language is quite specific, it is somewhat broader than that of an
earlier draft of the bill, in which the concluding words were: "as part
of his official duties" (italics mine) . Many of us publishers believe
that the earlier version leaves less room for uncertainty and contention.
For example, under the proposed definition, would J. Edgar Hoover,

in writing his best-selling books on Communism, be producing "works
of the US Government"? One can argue that combating Communism
in the US is within the scope of Mr. Hoover's duties as director of the
FBI, and that alerting the public to the existence and methods of

icommunist infiltration s within the scope of his job. If that is so,
would the private copyrights in Mr. Hoover's books be valid?

Similarly, it could be debated whether a professor at the US Naval
Academy had produced a "work of the US Government" when he
wrote and copyrighted a highly successful text in mathematics. The
author has successfully maintained that his official assignment was to
teach students; that this responsibility did not extend to his writing of
the textbook; that in fact he wrote the text merely to provide himself
with a tool for better teaching. Yet it could be argued that the prepa-
ration of the text came "within the scope" of his employment at
Annapolis.
One of the most noted and debated of private copyrights in Govern-

ment-sponsored publications is held by Professor Henry D. Smyth for
his book, Atomic Energy for Afilitary Purposes. Described in its sub-
title as "The Official Report on the Development of the Atomic Bomb
under the Auspices of the US Government," this historic report was
written for the Atomic Energy Commission and published in 1946 by
the Princeton University Press. AEC officials, recognizing the book's
potential impact and public appeal, authorized Professor Smyth to
publish a commercial edition simultaneously with an official GPO
printing. Both carried a private copyright notice.
The GPO edition in paper covers was priced at 40 cents; the com-

mercial edition was published in cloth binding at $2, and later in paper
covers at $1. In spite of the higher prices, the Princeton University
Press editions outsold the other by a wide margin: 125,000 copies as
against 40,000. The GPO edition, last reprinted in 1950, is now out of
print, but the Princeton cloth-bound edition is still in print and in
steady demand at $4 per copy.
The success of the commercial editions of the Smyth Report appar-

ently convinced AEC officials that there might be more to publishing
a book than just printing it. The AEC now contracts ,for commercial
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publication of many of its important technical works. Three multi-
volume series and over 100 individual books and technical reports have
since been published successfully in this way.
The second major question involves works that have been produced

(that is, written or compiled) with Government financial assistance.
In the past 40 years, literally hundreds of such works on which Fed-
eral funds have been spent in one way or another have been published
and copyrighted privately by contractors or grantees. These range
from the two great Hoover Commission reports of the '1930s, Recent
Economic Changes and Recent Social Trends, to the monumental Edu-
cation Media Index, an $80 directory which was compiled and pub-
lished last year by a private firm under contract with the Educational
Media Council, which was operating with US Office of Education
funds.
Outstanding among the many examples of cooperation between Gov-

ernment and the publishing industry that occurred in the postwar
years is the MIT Radiation Laboratory Series. This landmark series,
probably the most important technical work on a single subject ever
produced in the US, was proposed late in 1944 by Dr. I. I. Rabi, then
associate director of the Radiation Laboratory at MIT. He thought
it was imperative that the millions of Federal dollars and the price-
less man-hours of the country's finest scientific minds that were spent
on the wartime work on radar at the Laboratory should lead to more
than a series of routine reports printed by the GPO. He envisioned an
important, carefully prepared, systematic work—something rather
like the great German Handbuch der Ph,ysik.
Dr. Vannevar Bush, wartime director of the Office of Scientific

Research and Development, carried the idea to the Congressional Joint
Committee on Printing, which agreed that publication of the proposed
series would be better accomplished by a commercial firm. Dr. Bush
then obtained an OSRD appropriation of $500,000 to finance the esti-
mated cost of preparing manuscripts and illustrations for a 27-volume
series.
The leading technical publishers of the country were invited to

submit competitive bids
' 

and a publishing contract was signed just
seven months after the Japanese surrender. The publisher sent to
MIT a resident editor who helped to establish editorial style and
standards, and later guided the routines of manuscript production,
copy editing, and proofreading. For this editorial help, and for its
substantial investment in production, promotion, and sales costs, the
firm was granted an exclusive copyright on each volume for ten years,
which was estimated as the span of prime scientific value of the work.
In turn, the publisher agreed to pay into the US Treasury the usual
author's royalty and to provide a required number of free copies for
official use by the OSRD.
The 27 manuscripts were scheduled for completion in six months,

with publication to follow six months later. This schedule proved to
be far too ambitious; actually it took four years to complete publica-
tion. The $500,000 appropriation ran out at the end of six months,
and the publisher had to assume all remaining editorial costs. It

iproved to be a complex and difficult project, but n the end the series
was a brilliant contribution to the literature of science and technology.
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The story also had a happy financial ending for everyone con-
cerned—including the US taxpayer. The publisher invested about
$700,000 in editorial and production costs, which took the place of a
large investment by the Government. In addition, by the end of ten
years the publisher had paid the Government royalties of $270,000
while the estimated Federal income tax on the profits from the series
came to about $125,000. Thus was generated a total of almost $400,-
000 of direct revenue to the Government.
To most. observers the publication of the Radiation Laboratory Se-

ries was a model of beneficial collaboration between the Government
and private enterprise. But, again, there were those who strongly felt
that it was really a legally questionable grab of public property by
private interests.
Often, such critics naïvely fail to distinguish between publishing

and printing. The chief contribution of a commercial publishing
house is the know-how of its staff—the editors, art directors, produc-
tion managers, promotion managers, and salesmen. These people are
experts who shape ideas and raw manuscript into sophisticated books,
who advertise and sell them vigorously throughout the world. The
publisher is a professional who invests his experience and facilities to
produce a book, and risks his capital to print and sell it. He usually
makes a substantial contribution to the quality of the final product.
Further, he not only puts the published book in all available trade
channels but also sees that it is properly placed for notice and review
in the literature of its subject. These are the reasons why commercial
publication enhances the basic purpose of publishing—the widest pos-
sible dissemination of a new work among all interested readers in the
world. And these are, of cour§e, the reasons why so many authors of
Government-financed scientific and technical works prefer commercial
publication over GPO printing.
In passing, it seems proper to note another naïve failure of the advo-

cates of public-domain status for all Government-financed works. This
is their failure to realize that, in most cases, what everyone can pub-
lish, no one actually will publish. This is especially so of a scientific or
technical work of specialized interest. For such a work its limited
market will support only one edition. Two editions by different pub-
lishers would be profitless for both, and three or four editions would be
ruinous for everyone. Once in a blue moon a Warren Commission
Report will come along and four or five commercial firms will reprint
it, each adding its own distinctive (and copyrightable) notes and inter-
pretations. But for every such report, there are produced for Federal
agencies 200 to 300 works of which only one edition can be published
profitably. It is truly a pity that so many people choose to disregard
this fact of publishing economics.
But we publishers have demonstrated that we, too, can overlook im-

portant matters. For only recently has the book industry as a whole
become concerned over the question of copyright in Government-spon-
sored works. Now suddenly this concern has mounted to a feeling
near alarm. In the last five years, the Federal expenditure on scien-
tific and technical information grew from about $70 million to $223
million. Some publishers fear the Government may eventually pre-
empt large and important areas of scientific and technical information,

65-891-66. 9
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and thereby severely damage the private-sector technical information
industry.
One serious concern involves the large, mechanized information sys-

tems, which the Government will surely spend millions of dollars to
develop in the next decade. It now seems probable that Federally-
financed information centers will widely replace conventional infor-
mation media, including several kinds of technical and reference books.
One does not have to be especially bright to foresee how this can devas-
tate important areas of commercial publishing. This threat is not
remote—to many of us it seems to be just around the corner.
A good example of this particular complex of Government-related

problems is the newly projected computer-based Chemical Informa-
tion System that is being developed by the Chemical Abstracts Service
under Government grants to the American Chemical Society. ACS
officials estimate that it will cost more than $40 million to make the pro-
posed system fully operative. The research and development phases,
costing about $15 million, will be financed by three Federal agencies.
After that, the start-up operational costs of $25 million will presum-
ably be financed by the sale of services and publications produced by
the system.
This completely mechanized system will produce computer files of

the names and structures of compounds, their physical properties, bio-
chemical properties, and so on. If successfully developed, it is sure
to give the Chemical Abstracts Service a virtual monopoly of basic
chemical information, including print-outs of handbooks of scientific
data and technical practice. These will be constantly updated volumes
which will replace similar works in chemistry and chemical engineering
that are now produced by commercial publishers. In effect, this Gov-
ernment activity may put an entire discipline of scientific information
into the hands of a nonprofit publishing monopoly.
But the prospects for the new chemical information system may not

be so bright, even to a nonprofit organization, if copyright of the
products of the system is prohibited by the new law. If its printed
products can be copied by anyone and everyone, and if its computer
tapes can be freely used in any manner, then the Chemical Abstracts
Service will not be able to obtain sufficient revenue to support opera-
tional costs. In short, the system's economic viability will be de-
stroyed. In which case—if the system is to survive—the US taxpayers
will have to support indefinitely a project that certainly could and
should be self-supporting beyond the initial research and development
stage. And what can happen here can happen in many other discipline
areas where only Fed6ral "seed money" should be required to establish
comparable information systems.
So much for the copyright problems facing technical publishers.

The vagaries of copyrights in Government-sponsored works also pose
bewildering difficulties for textbook houses. Faced with the problems
that emerged from Federally-financed curriculum reform programs in
school science, textbook publishers were so stunned that they blinked
and ran one way, then blinked again and ran the other, reversing their
field and ending up taking a stand that seemed exactly opposite from
that of the technical publishers. All this was so confusing as to justify
a rueful remark that publishers appeared to be making a two-faced
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approach to a two-sided problem. But actually there was good reason
for the textbook publishers' perplexed behavior.
In the 1950's, when the first curriculum-reform programs began to

produce new textbooks in science, many textbook publishers urged
that these should be published by commercial firms under competi-
tive bidding. This was agreed to, but not without some argument,
by officials in the Government agencies that supplied the money, and
by the nonprofit organizations that contracted to fashion the courses
and prepare manuscripts. Several high school texts were published
by commercial houses that came forward with low bids and high per-
suasion. In each case, either the contractor or the publisher was
allowed to secure a private copyright. For a while everyone con-
cerned seemed to be reasonably happy with this arrangement. The
publishers were particularly pleased that the Government agencies
had chosen to cooperate, rather than compete, with existing textbook
houses.
But several of the textbooks became thundering bestsellers, and the

unsuccessful bidders began to panic. They had not foreseen that, re-
gardless of comparative merit, the Government-sponsored texts re-
ceived publicity and immediate prestige, plus much priceless promo-
tion through Government-financed symposia, workshops, and sum-
mer courses for teachers—all devastating to competitors. As a result,
many textbook publishers reversed their stand and demanded that
Government agencies henceforth place in the public domain all new
courses and instructional materials produced with Federal funds.
The US Office of Education, either irked or not fully understanding

the consequences, responded by declaring an official policy under which
all publications of whatever kind produced under USOE grants or
contracts would henceforth be in the public domain. Two other
Federal agencies immediately followed suit, specifying that their pol-
icy also covered research reports and other scientific and technical
works. Naturally this sent the technical publishers hot-footing to
Washington crying, "No, no! Our colleagues meant only textbooks!"
Confusion followed, both in Washington and, indeed, within the book
industry itself.
Though the static within the industry keeps the signal from com-

ing through clearly, publishers who see the problem as a whole are
now seeking a flexible middle way: a policy that would allow each
Federal agency to decide for or against private publication as each
case arises under a grant or contract.
The US Copyright Office also prefers this middle course. In his

report to Congress on the new copyright bill last May, Mr. Kaminstein
stated, "Under the definition in section 105b (United States Govern-
ment works) there would be nothing to prohibit an independent con-
tractor or grantee from securing copyright in works prepared by him
under a Government contract or grant, as long as the contract or grant
permits it. We believe that it is important to preserve the basic right
of private authors to secure copyright in these situations, and that any
cases in which it is considered desirable to deny or limit protection
should be dealt with by agency regulations or contract provisions, or
by separate legislation."
The book industry's joint copyright committee has endorsed this

viewpoint; in fact, many publishers would like to see it written into
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the new law. But the Register, perhaps rightly, deems this unneces-
sary. In any case, the eventual legislative report on the bill should
make this position clear, to ensure that courts will know the intent
of Congress when they have later to interpret this section.
Most publishers also accept the Copyright Office's position on the

writings of a Government official or employee, but would prefer a
narrower definition of an official work. Referring to his definition of
Government works in the new bill, Mr. Kaminstein said. "A Govern-
ment official or employee would not be prohibited from obtaining copy-
right protection for any work he produces in his private capacity
outside the scope of his official duties" (italics mine) . Publishers
would prefer the wording of the 1964 draft of the new Act as noted
earlier, that draft used the words "as part of his official duties."
Our objection, of course, is to the word "scope." By both definition

and connotation it has a primary meaning of range and expansion, not
of limitation and compass. It leaves more room for controversy in any
effort to decide the limits of the public employment of, say, an Admiral
Rickover or a J. Edgar Hoover. This little word can spell a lot of
uncertainty and trouble in the future. Would it not be wise to elimi-
nate it now? A half-century may pass before there is another chance.



COPYRIGHT OR PUBLIC DOMAIN?

A BOOK PUBLISHER'S VIEW OF A QUESTION OF PUBLIC POLICY

(By Curtis G. Benjamin, Chairman of the Board, McGraw-Hill Book
Company)

This statement represents the view and the position of the McGraw-
Hill Book Company on the troublesome question of allowing private
copyright of works financed either wholly or in part, either directly'
or indirectly, by Federal funds. It is presented in response to a state-
ment of policy announced by the U.S. Office of Education in the
Federal Register, July 28,1965 :

Material produced as a result of any research activity undertaken with any
financial assistance through contract with or project grant from the Office of
Education will be placed in the public domain. Materials so released will be
available to conventional outlets of the private sector for their use.
We recognize that this fiat in its purpose and rationale is directed

to the desirable objective of obtaining the maximum public benefit
from expenditures of public funds. We believe, however, that it fails
an understanding of either the practical economics of publishing or
the urges and satisfactions of creative authorship. It is, we believe,
mistaken in its assumption that several firms 'will 'publish what any
firm can publish and that thus more and cheaper books will be pro-
vided for all. By opening the way to unauthorized changes in non-
copyrighted versions, it unwisely discounts the unspoken pride of top-
flight authors and their devotion to the integrity of their works. And
finally, it mistakenly assumes that one flat and arbitrary rule can be
applied beneficially to a wide variety of publications produced under
dissimilar circumstances.
Feeling that this USOE policy is needlessly absolute and restrictive

and that its observance will be hurtful to governmental, public, and
publishing interests, we respectfully suggest that it be carefully re-
considered. At the same time we implore other Federal departments
and agencies to take a broad and flexible view of the matter, with due
regard for precedents and practices under which hundreds of Govern-
ment-financed works have been commercially published with benefit to
every one involved.
Our statement and plea reflect many years of experience in publish-

ing a large number of Government-sponsored publications. Our list
of such publications in its size and variety attests the width and depth
of this experience. It also suggests a record of continuing success and
of continuing satisfaction to the many Government departments and
agencies with whom we have worked. In view of our extensive ex-
perience—certainly the widest in the industry—we trust that our state-
ment represents the broadest and the most balanced and positive view
that can be offered by a book publisher.
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Although nearly every Government-sponsored publication produced
iby McGraw-Hill n the past half century has differed in certain re-

spects from all the others, most of them can be classified in one of four
major categories. The problems of private copyright, Government
property, and the public interest vary somewhat with respect to each
category. Hence the complexity of a total consideration of a policy
on public domain can be clarified by describing each of the four cate-
gories and its particular problems. (Categorized listings of Govern-
ment-sponsored works published by McGraw-Hill and privately
copyrighted are appended for the reader's guidance by example.)
The four major categories are:

1. Reports of ad hoc commissions, committees, task forces, dele-
gations

' 
symposia, etc.

2. Works written or edited "for hire" (under a Federal con-
tract, grant, or commission), such as histories, treatises, operating
manuals, handbooks, compilations, etc.

3. Reports on research done by non-Government personnel
under Federal contract or grant.
4. Textbooks and associated instructional materials written by

contract or grant.
It is recognized that certain Government agencies (including the

ITS0E) have not in the past been heavily involved in the production
of works in every one of these categories; but considering the current
expansion of Federal responsibility and activity in educational and
informational programs, it is likely that in the next decade scores of
commercially publishable works of each kind will be produced in these
programs. Thus each category has present importance in the future
outlook.

REPORTS OF COMMISSIONS, COMMITTEES, ETC.

Most reports of commissions, committees, etc., are of specialized and
transient interest, yet many of them bear their own publishing cost
when commercially produced. Most of them are the product of a
Government-sponsored commission or committee. The Government
pays staff and basic operational costs, hut the substance of the reports
is produced by private citizens, usually working without pay. (Often
Government funds are not provided specifically for publication, and
the publisher has assumed the cost of preparing an acceptable manu-
script and suitable illustrations.) Hence, it can be said that though
these reports are Government-sponsored, the Government usually pays
only a part of their total costs, and thus they ought not be considered
wholly Government property.
In every instance in our experience, the interests of the Government

and the general public have come off well when commercial publication
has been arranged:

1. The cost of Government publication has usually been saved.
2. The work has appeared in a better form for having gone

through professional editorial hands in the publishing house.
(In many cases the publisher has made a literary silk purse from
sow's-ears materials.)

3. Dissemination has been wider than it could have been with
only a Government Printing Office printing.
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4. The work receives more publicity and public recognition, and
it is placed more quickly and effectively in the proper channels of
literary notice and awareness in its field.

5. The specially interested public has paid no more than a fair
market price for the end product.

The argument against placing Government-sponsored reports of
this kind in the public domain is simple. A large majority of them
are of such specialized interest and such transient value that only
one edition can be published with profit. Two editions issued by
two publishers would be profitless; three editions would be ruinous.
So with every publisher free to publish such a work, no one actually
would. Thus there usually must be a GPO printing or nothing. And
if a GPO printing is forced, public funds are needlessly spent.

Further, to public participants in a Government-sponsored study,
a GPO printing of the resulting report is never as satisfactory as a
recognized publisher's imprint. Thus some of the attraction of par-
ticipation is lost when it is known that only a GPO printing is possible.
(GPO publications are infrequently reviewed in newspapers, maga-
zines, and professional journals; often they are not cataloged by
libraries in the normal way; often they are allowed to go out of print
when a first printing is exhausted.)
Infrequently there is produced a Government-sponsored report that

can be published profitably in two or three private editions as well as
a GPO printing. The Report of the Warren Commission, which
appeared in three commercial editions with added sets of copyrighted
background and interpretative materials, is a recent case in point. But
for every Government report having such wide public interest, there
are produced at least 200 to 300 that can be published profitably in one
edition only. In fact, McGraw-Hill has been involved in only two
other instances in which commercial editions have been published in
addition to GPO printings. One was the report of the Mover Com-
mission on Government reorganization, of which our company pub-
lished (at Mr. Hoover's request) a clothbound edition. Sales were just
sufficient to produce a break-even point on the venture. The other
was an Atomic Energy Commission report entitled Reactor Shielding
Design Manual, of which our company and another published cloth-
bound editions simultaneously. Sales in neither case were sufficient
to produce a profit.

WORKS WRITTEN OR EDITED FOR HIRE

Scores of works are produced each year by professional writers
and editors working under a Federal contract or grant or under a fee
or salary agreement. In some cases the work is done directly for a
Government agency, more often for a contractor or subcontractor.
Often the agreement specifies that the writer or editor or contractor
can publish and copyright the finished work and receive a fee or
royalty for his publishing rights. In such cases, the contractual
agreement usually specifies that the Government shall have a royalty-
free license to reproduce the published work for its own use.
Commercial publication by contractors of works in this category

has been standard practice for many years in several Federal agencies,
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including the Department of Defense, the National Science Founda-
tion, and the AEC. The practice is so firmly established in the DOD
that standardized contractual clauses are provided in the Armed Serv-
ices Procurement Regulations. It is so well established in the AEC
that six open-end monograph series and many independent textbooks,
treatises, and handbooks (totaling well over 100 titles) have been,
published by contractors and grantees over the past fifteen years. In-
deed, the AEC pioneered this kind of commercial publishing when in
1946 it authorized Prof. Henry D. Smyth to write his famous report,
Atomic Energy for Military Purposes, and to publish it in a copy-
righted commercial edition simultaneously with a GPO printing. The
report proved to be a great interest internationally, and in spite of a
substantially higher price, the commercial edition (published by the
Princeton University Press) outsold the other by a wide margin-
125,000 to 40,000 copies. The GPO edition, last reprinted in 1950, is
now out of print, but the Princeton edition is still in print and in steady
demand.
So far as we know, neither the propriety nor the legality of a private

copyright secured by explicit agreement under a Government contract
or grant has ever been questioned by an official in the executive branch
or by a member of the Congressional Joint Committee on Printing,
which is responsible for the operations of the GPO.
The advantages to the Government of commerical publication of

works in this category are usually the same as those cited for the first
category, plus three additional ones that are of some importance:

1. The Government often acquires free copies of the commercial
edition for its own use and/or royalty payments that offset a good
part of its expense in the venture.

2. The prospect of private income to the author allows the Gov-
ernment to negotiate more favorable terms for the performance of
the writing task.

3. The prospect of commercial publication under a recognized
inprint attracts writers of higher caliber.

Placing works of this kind in the public domain can ensure print-
ing by the GPO only, with consequent loss of all advantages cited.
Indeed, we think it can be safely predicted that many first-class writ-
ers and editors will lose interest in producing works for the Govern-
ment if the requirement of public domain and the prospect of GPO
printing are imposed upon them.

REPORTS ON RESEARCH

Many reports produced in fulfillment of Government-financed re-
search projects have been copyrighted and commercially published
by contractors or grantees under prearranged terms and conditions.
In most of these cases, the right of publication has been an added at-
traction to the persons or firms undertaking the research projects.
The advantages of private publication are the same as those stated for
the foregoing category of publication; the disadvantages of public
domain are also the same.
It should be further noted that private publication of research

reports in no way restricts the fullest possible use of research results
as reported.
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TEXTBOOKS AND ASSOCIATED INSTRUCTIONAL MATERIALS

Government-sponsored textbooks and instructional materials have
publishing characteristics that differ in several respects from those of
the first three categories:

1. They must find their place in highly competitive markets.
Hence they must be priced competitively yet must bear a heavy
freight of promotional and teacher-service costs (sample copies
for adoption, desk copies after adoption, teacher's manuals, solu-
tion manuals, etc., all usually supplied free).

2. They involve the publisher in larger professional efforts and
in higher costs required for editorial perfection 4nd classroom
testing. (Here the publisher's contribution goes far beyond the
mere editing of a finished manuscript for style and accuracy;
it entails assistance with substantive content and structure, and
with instructional philosophy and classroom method as well.)
Indeed, the publisher's editorial expense may be larger than the
Government's contribution to the cost of the finished manuscript.
Owing to his high initial cost, the publisher often does no bet-
ter than break even on the first edition, and in some cases he suf-
fers a loss. Successful second and third editions must be de-
pended upon for realization of profit.

3. A successful textbook is usually the product of an ongoing
partnership in which the author has continuing professional and
proprietary interests. A textbook manuscript is the product not
only of the time and effort required to write it but of the author's
total professional training and teaching experience as well. His
reputation as a scientist and teacher, and often his experience and
reputation as an author of other books, are added ingredients.
Thus the author's contribution to a successful text is far more
than the actual time and effort required to produce a manuscript.
Yet under a Government contract or grant he is usually paid for
that time and effort only. So it is that the author often feels
(and rightly, we think) that though the manuscript as a physical
property belongs to the Government (or to its contracting
agency), its style, its methodology, its scholarship, and its author-
ity are still his own. He feels that though the Government has
clear legal rights in the manuscript, he still has certain profes-
sional and proprietary rights in it. Further he usually feels a
deep and continuing concern that the integrity of his work shall
not be compromised either before or after publication.

The fact that many authors and contributors to curriculum projects
are vitally concerned about this matter is illustrated by the following
letter that appeared in a recent (Jan. 21, 1966) issue of Science. It
expresses the views of an eminent educator who has made significant
contributions to the development of Government-sponsored curriculum
materials:
The U.S. Office of Education has recently ruled that materials produced by

its grantees are not to be copyrighted but are to be placed in the public domain.

Although the clear intent of the regulation is to serve the public interest, it
appears likely that, in practice, it will have the opposite effect.
What are the probable effects of this new regulation on the future production

and dissemination of curriculum materials similar to those, for example, prepared
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recently by the secondary school science projects in biology, chemistry, geology
and physics, which have been quite widely regarded as of great public value?(I am not concerned here with the effect of the regulation on studies of primarily
technical or academic interest). If a USOE grantee were to produce a manu-
script for a good chemistry textbook that could not be copyrighted, the reaction
of the major textbook publishers would be, I believe, generally negative. An
ethical publisher might acknowledge the excellence of the new text and might
recognize how satisfactorily it coluld supplement his line of textbooks. But he
would realize that the same materials could also be published by any other pub-lisher, with or without change, and perhaps more rapidly and cheaply. Thus, he
might well decide that his necessarily extensive investment in such a book, for
careful editing, preparation of illustrations, training of salesmen, a national ad-
vertising, and printing and distribution, would place him at a competitive dis-
advantage with respect to other publishers who might use the same materialswith a minimum investment. It appears probable that milt inporary publicdomain materials would be ignored by the more substantial pii1)ishers who havefull facilities for national distribution, and might even be considered too risky
by virtually all publishers.
But there is a more fundamental consideration. Such materials as these donot emerge simply as the result of a grant; they depend also on the creative

efforts of scholars and writers. They have an intellectual as well as a fiscal com-ponent. Surely the traditional rights of an author should not be summarily dis-carded simply because his work promises to be of public benefit and has there-fore been judged worthy of support from public funds.
The director of a curriculum project supported by the Office of Education

may find it difficult to recruit writers who are seriously interested in producing
new curriculum materials for our schools, if they are aware of the possible
effects of the public domain policy on their efforts. They would realize that their
materials might never be published and made available for use in the schools;
that their carefully devised themes and logical presentations could be altered atwill by editors and publishers; that they might be completely excluded from the
opportunity to revise their original ideas on the basis of actual use in the schools.

It seems clear to me that the Public domain policy of the Office of Education
requires further study. Execution of the policy should be postponed until it is
abundantly clear that it is not contrary to the public interest.—ARNOLD B. GROB-
MAN.
(Reproduced with permission of Arnold Grobman and Science.)
In consideration of all these factors and attitudes, it seems that in

financing a textbook project, the sponsoring Government agency has
an obligation to:

1. Recognize the partnership nature of the undertaking and
the fact that Government funds support only a portion of the true
cost. Private contributions are substantial in every case.

2. Recognize that the perfecting of a textbook usually requires
the production of two or three editions and that full value is not
returned on the Government's initial "seed money" investment
unless revisions are provided for in one way or another.

3. Recognize the author's professional and proprietary inter-
ests in the first, edition, and provide sufficient incentive for his
continued engagement in one or more revisions.

4. Recognize the author's concern for the integrity of his pub-
lished work, and provide reasonable protection thereof.

5. Recognize that the publisher who makes substantial invest-
ments in editorial and promotion expense usually needs to produce
at least two editions in order to realize an acceptable profit.

6. Recognize that once a work has been placed in the public do-
main, there can be no control whatever over the form or manner
in which it is henceforth reproduced and used.

Since there has been some misunderstanding in certain Government
agencies of the foregoing final point, and since this point is closely
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related to the author's concern for the integrity of his published work,
it may be Well to suggest why this matter is of considerable importance
to Government agencies and authors alike.
For example, when a work has been placed. in the public domain it

can be republished under the author's name with additions, deletions,
or revisions made by anyone who chooses to do so, provided that the
title page carries a notice as "Revised by John Doe" or "With Addi-
tions by John Doe."
For example, the work can be republished under the author's name

with the substitutions of a new set of problems, provided that the title
page carries a, notice such as "With Problems Added by John Doe."
Further, John Doe can legitimately put his own copyright notice on
such a republished edition.
For example, a printer can produce an offset edition of the original

work, reproducing exactly the original indicia (including the publish-
er's imprint and copyright notice) , provided that the title page or cover
carry a printed notice "Distributed by John Doe, Printer."
For example, a translated edition can be freely produced by anyone

in any language of any foreign country of the world. There can be
no effective control of the quality of translations such control is pos-
sible only when a work is protected under one of the international copy-
right conventions, and this protection is lost when domestic copyright
is forfeited. In many foreign countries an inferior translation can be
produced and widely sold by a privileged person under the patronage
of a ministry of education or a state school system. In other countries,
several translated editions can be produced for a market that will sup-
port only one. This situation usually results in an initial glut of
hastily produced low-quality books but no continuing supply of any
kind.

CONCLUSIONS

Since it is inevitable that the Government will sponsor and finance
(either wholly or in part) an increasing number and variety of com-
mercially publishable works, and since the problems of copyright and
the public interest differ with each publication, it seems unwise for
any Federal agency to establish a blanket policy that places all works
in the public domain. We are convinced that such a policy is against
rather than for the public interest. We think that every agency
should have a policy under which qualified officers may decide for or
against commercial publication of each separate project or program in
terms of Government benefit and the public interest.
It may be reasonable in some cases to require the commercial pub-

lisher to abandon his copyright and place a Government-sponsored
work in the public domain, but this should be done only after:

1. The publisher has had time to make sufficient sales to realize
a reasonable profit in terms of his investment, his risk, and his
contribution to editorial quality.

2. The author has had time to realize an adequate return from
royalty in cases where anticipated royalty is a consideration in his
total compensation for work performed and for knowledge con-
tributed to the job.

3. The owner of the private copyright has allowed the work to
go out of print.
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Several considerations should enter into a determination of the time
span allowed for each copyright agreement:

1. The potential market, the price, the manufacturing cost, the
publisher's editorial and sales costs, the rate of royalty paid the
author and/or the Government, and the prime life span of the
subject content of the book. From five to fifteen or twenty years
should be appropriate for works that will not be revised.

2. The time span needed (a) to establish a text as a teaching
tool and an educational influence to the satisfaction of the author
and to a proper fulfillment of the Government's objectives, (b)
to provide the publisher and the author sufficient incentives to
perfect and establish a text through the production of two or
three editions, and (c) to prevent undesirable exploitation of new
texts through revised or disguised editions produced under the
author's name and the publisher's imprint. Usually two editions
of a college text and three editions of a text for elementary or high
schools, with a minimal period of ten years in either case, would
be needed to meet this requirement.

For each new publishing project, all these considerations should
be subject to negotiation between the responsible Government agency,
its contracting agent (if any), and the authors and the interested
publishers.

GOVERNMENT-SPONSORED WORKS PUBLISHED BY MCGRAW-HILL AND PRIVATELY
COPYRIGHTED

Category 1. Reports of Commissions, Committees, Etc.
Civil Aviation. A report by the Joint Committee on Civil Aviation of the
U.S. Department of Commerce and the American Engineering Council. Copy-
right, American Engineering Council, 1926.

Recent Social Trends in the United States. 2 volumes and 13 specialized mono-
graphs. Copyright, President's Research Committee on Social Trends, 1933.

Recent Economic Changes in the United States. 2 volumes. Copyright, Presi-
dent's Conference on Unemployment, 1930.

Air Pollution. Proceedings of the United States Technical Conference on Air
Pollution. Louis C. McCabe (Ed.), U.S. Bureau of Mines. Sponsored by the
Interdepartmental Committee on Air Pollution, U.S. Department of the Inte-
rior, Bureau of Mines. Copyright, McGraw-Hill, 1952.

Verbal Learning and Verbal Behavior. Charles N. Cofer (Ed.), University of
California at Berkeley. Proceedings of a conference sponsored by the Office
of Naval Research and New York University in 1959. Copyright, McGraw-
Hill, 1961.

Vigilance: A Symposium. Donald N. Buckner and James J. McGrath (Eds.),
Human Factors Research, Inc. Office of Naval Research contract. Copyright,
McGraw-Hill, 1963.

Verbal Behavior and Learning: Problems and Processes. Charles N. Cofer, and
Barbara S. Musgrave (Eds.), Office of Naval Research contract with New
York University. Copyright, McGraw-Hill, 1963.

Category 2. Works Written or Edited for Hire
The Papers of Wilbur and Orville Wright. Marvin W. McFarland (Ed.). 2

volumes sponsored by Oberlin College on the Wilbur-Orville Wright Memorial
Fund and prepared for the press with notes, appendices, and bibliography by
the Aeronautics Division of the Library of Congress. Copyright, McGraw-Hill,
1953.

Tables of Integral Transforms. A. Erdelyi (Ed.), The California Institute of
Technology. 2 volumes. Copyright, McGraw-Hill, 1954.

Higher Transcendental Functions. A. Erdelyi (Ed.), The California Institute of
Technology. 3 volumes. Copyright, McGraw-Hill, 1955.
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Electronic Components Handbook. K. Henney, C. Walsh, and H. Mileaf. 3 vol-
umes for the Wright Air Development Command. Copyright, McGraw-Hill,
1957-1959.

English-Russian, Russian-English Electronics Dictionary. U.S. Army Signal
Corps Intelligence Agency. Copyright, McGraw-Hill, 1958.

Mariner: Mission to Venus. Jet Propulsion La,boratory, NASA. Copyright, Jet
Propulsion Laboratory, California Institute of Technology, 1963.

Modern Chinese Technical and General Dictionary. National Science Founda-
tion. 3 volumes. Copyright, McGraw-Hill, 1963. Supplement, 1965.

Human Engineering Guide to Equipment Design. Clifford T. Morgan et al.
(Eds.). Office of Naval Research. Copyright, McGraw-Hill, 1963.

Exploring the Universe. Louise B. Young (Ed.). American Foundation for Con-
tinuing Education. National Science Foundation Research Grant. Copyright,
McGraw-Hill, 1963-1964.

Research, U.S.A. ; Nuclear Power, U.S.A. ; Radioisotopes and Radiation; and Edu-
cation and the Atom. U.S. Atomic Energy Commission. Copyright, McGraw-
Hill, 1964.

Twelve Doors to Japan. J. Hall and R. K. Beardsley, U.S. Office of Education,
Department of Health, Education, and Welfare. Copyright, McGraw-Hill,
1965.

Basic Problems in Geotectonics. V. V. Beloussov, translated by National Acad-
emy of Science and American Geological Institute. Copyright, McGraw-Hill,
1962.

Educational Media Index. Educational Media Council under a contract from
the U.S. Office of Education. Copyright, Educational Media Council, Inc.,
1964.

Air Tables. D. P. Jordan an6 M. D. Mintz, University of California. Lawrence
Radiation Laboratory sponsored by the U.S. Atomic Energy Commission.
Copyright, McGraw-Hill, 1965.

Electrical Insulation: Its Application to Shipboard Electrical Equipment.
Graham Lee Moses. Supported by the U.S. Navy Bureau of Ships. Copyright,
McGraw-Hill, 1951.

Category 3. Reports on Research
Radiation Laboratory Series. Radiation Research Laboratory, Massachusetts

Institute of Technology. 27 volumes and index volume. Copyright, McGraw-
Hill, 1947-1953.

Very High Frequency Techniques. Herbert J. Reich (Ed.). Radio Research
Laboratory Staff, Harvard University. 2 volumes. Copyright, McGraw-Hill,
1947.

Mathematical Theory of Rocket Flight. J. Barkley Rosser, Robert R. Newton,
and George L. Gross of the Allegheny Ballistics Laboratory, George Washing-
ton University. Copyright, McGraw-Hill, 1947.

Techniques of Statistical Analysis. Churchill Eisenhart, Millard W. Hastay,
and W. Allen Wallis (Eds.) of the Columbia University Statistical Research
Group. Copyright, McGraw-Hill, 1947.

Sampling Inspection. H. A. Freeman, Milton Friedman, Frederick Mosteller,
and W. Allen Wallis (Eds.) of the Columbia University Statistical Research
Group. Copyright, 1948.

National Nuclear Energy Series. Columbia University under contract to the
Atomic Energy Commission. About 30 volumes. Copyright, McGraw-Hill,
1948-1955.

Internal Ballistics of Solid Fuel Rockets. R. N. Wimpress of Industrial Engi-
neers, Inc., California Institute of Technology. Copyright, McGraw-Hill, 1950.

The Operational Code of the Politburo. Nathan Leites. A Rand Corporation
Research Study. Copyright, McGraw-Hill, 1951.

Air War and Emotional Stress. Irving L. Janis. A Rand Corporation Research
Study. Copyright, McGraw-Hill, 1951.

Mobilizing Resources for War: The Economic Alternatives. Tibor Scitovsky,
Edward S. Shaw, and Lurie Tarshis of the Rand Corporation. Copyright,
McGraw-Hill, 1951.

Soviet Attitudes Toward Authority. Margaret Mead. A Rand Corporation Re-
search Study. Copyright, McGraw-Hill, 1952.

The Organizational Weapon: A study of Bolshevik Strategy and Tactics. Phillip
Selznik. A Rand Corporation Research Study. Copyright, McGraw-Hill, 1952.
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Weight-Strength Analysis of Aircraft Structures. F. R. Shanley. A Rand
Corporation Research Study. Copyright, McGraw-Hill, 1952.

Introduction to the Theory of Games. J. C. C. McKinsey of the Rand Corpora-

tion. Copyright, McGraw-Hill, 1952.
The Compleat Strategyst : A Primer on the Theory of Games of Strategy. John

D. Williams of the Rand Corporation. Copyright, McGraw-Hill, 1954; second

edition, copyright, Rand, 1965.
Linear Programming and Economic Analysis. Robert Dorfman, Paul A. Samuel-

son, and Robert M. Solow. A Rand Corporation Research Study. Copyright,

McGraw-Hill, 1958.
Introduction to Matrix Analysis. Richard Bellman of the Rand Corporation.

Copyright, McGraw-Hill, 1960.
The Theory of Plasma Waves. Thomas H. Stix, Princeton University. Air Force

Research Grant. Advanced Physics Monograph Series. Copyright, McGraw-

Hill, 1962.
Frontal Granular Cortex and Behavior. J. M. Warren, Pennsylvania State Uni-

versity; K. Akert, University of Zurich, National Science Foundation Research

Grant. Copyright, McGraw-Hill, 1964. (Series in Phych.)

Creativity. Calvin W. Taylor (Ed.), University of Utah. National Science

Foundation Research Grant. Copyright, McGraw-Hill, 1964.

Constitution of Binary Alloys. Rodney P. Elliott, Illinois Institute of Technical

Research. Air Force Research Grant. Copyright, McGraw-Hill, 1965.

The Logic of Decision. Richard C. Jeffrey, City College, City University of New

York. Air Force Research Grant. Copyright, McGraw-Hill, 1965.

Psychology: A Study of Science, Vol. I—Sensory, Perceptual, and Physiological

Formulations. Edited by Sigmund Koch, Duke University. National Science

Foundation contract with American Phychological Association. Copyright,

McGraw-Hill, 1958.
Psychology: A Study of Science, Vol. II—General Systematic Formulations,

Learning and Special Processes. Edited by Sigmund Koch, Duke Univer-

sity. National Science Foundation contract with American Psychological

Association. Copyright, McGraw-Hill, 1958.
Psychology: A Study of Science, Vol. III—Formulations of the Person and the

Social Context. Edited by Sigmund Koch, Duke University. National Science

Foundation contract with American Psychological Association. Copyright,

McGraw-Hill, 1959.
Psychology: A Study of Science, Vol. IV—Biologically Oriented Fields: Their

Place in Psychology and in Biological Sciences. Edited by Sigmund Koch,

Duke University. National Science Foundation contract with American

Psychological Association. Copyright, McGraw-Hill, 1962.
Psychology: A Study of Science, Vol. V—The Process' Areas, the Person, and

Some Applied Fields: Their Place in Psychology and in Science. Edited

by Sigmund Koch, Duke University. National Science Foundation contract

with American Psychological Association. Copyright, McGraw-Hill, 1963.

Psychology: A Study of Science, Vol. VI—Investigation of Man as Socius : Their

Place in Psychology and the Social Sciences. Edited by Sigmund Koch, Duke

University. National Science Foundation contract with American Psycho-

logical Association. Copyright, McGraw-Hill, 1963.
Psychology: A Study of Science, Vol. VII—Psychology and the Human Agent:

A View of Problems in the Enaction of a Science. Edited by Sigmund Koch,

Duke University: National Science Foundation contract with American Psy-

chological Association. In Press.

Category 4. Textbooks and Associated Instructional Materials

Flight Preparation Training Series: U.S. Navy, Training Division, Bureau of

Aeronautics. 10 volumes. Copyright, McGraw-Hill, 1943-1945.
Demonstration and Laboratory Experiences in the Science of Aeronautics: A

Guide for Teachers and Students. U.S. Civil Aeronautics Administration and
the American Council on Education. Copyright, McGraw-Hill, 1945.

Teaching Aeronautics in High Schools: A Study of Methods, Principles and
Measurements. U.S. Civil Aeronautics Administration and the American
Council on Education. Copyright, McGraw-Hill, 1947.

Sets, Relations, and Functions: A Programmed Unit in Modern Mathematics.
Mura McFadden, Wendell I. Smith, and J. William Moore (Eds.), all of Buck-
nell University. U.S. Office of Education. Copyright, McGraw-Hill, 1963.
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Introduction to Probability: A Programmed Unit in Modern Algebra. Boyd Earl,
Wilkes College, Wendell I. Smith, and J. William Moore (Eds.), Bucknell Uni-
versity. U.S. Office of Education. Copyright, McGraw-Hill, 1963.

Chemical Systems and Investigating Chemical Systems (Laboratory Guide) by
The Chemical Bond Approach Project. National Science Foundation. Copy-
right, Earlham College Press, Inc., 1963-1964.

The Pluralistic Economy. E. Ginzberg, D. L. Hiestand, and B. G. Reubens, Colum-
bia University. U.S. Department of Labor. Copyright, McGraw-Hill, 1965.

Principles of Radar. Members of the Staff of the Radar School (operated for the
Bureau of Personnel of the United States Navy ) , Massachusetts Institute of
Technology. Copyright, Massachusetts Institute of Technology, 1946.

Berkeley Physics Course, Vol. I—Mechanics. Charles Kittel, Walter D. Knight,
University of California at Berkeley, and Malvin Ruderman, New York Uni-
versity. National Science Foundation. Copyright, Educational Services, Inc.,
1965.

Berkeley Physics Course, Vol. II—Electricity and Magnetism. E. M. Purcell,
Harvard University. National Science Foundation. Copyright, Educational
Services, Inc., 1965.

English for Today: Book I—At Home and at School. National Council of Teach-
ers of English. U.S. Information Agency. Copyright, McGraw-Hill, 1962;
revised edition 1965.

English for Today: Book II—The World We Live In. National Council of
Teachers of English. U.S. Information Agency. Copyright, McGraw-Hill,
1962.

English for Today: Book III—The Way We Live. National Council of Teachers
of English. U.S. Information Agency. Copyright, McGraw-Hill, 1964.

English for Today: Book IV—Our Changing World. National Council of Teach-
ers of English. U.S. Information Agency. Copyright, McGraw-Hill, 1965.

English for Today: Book V—Life in English-speaking Countries. National
Council of Teachers of English. U.S. Information Agency. In Press.

English for Today: Book VI—Literature in English. National Council of
Teachers of English. U.S. Information Agency. Copyright, McGraw-Hill,
1964.



COMPUTERS AND COPYRIGHTS 1

RESTRICTIONS ON COMPUTER USE OF COPYRIGHTED MATERIAL WOULD
PROTECT AUTHORS, PUBLISHERS, AND EVEN USERS

(By Curtis G. Benjamin)

In the debate over the proposed new copyright law and its possible
impact on the future of computer-based information systems, only
two points have thus far emerged clearly and incontrovertibly: (i)
new legislation is very badly needed; (ii) the new law, though it should
adequately protect the owners of copyrights, must not be so stringent
as to restrict the development of computerized information systems,
particularly in science and applied science. Nevertheless, the Con-
gress may soon deal decisively with this matter in acting upon the
new copyright bill which is now before both houses.
To date there has not been enough debate, either public or private, on

the problems and issues involved. It may be useful, therefore, to have
an analysis of them by a book publisher, though an admittedly biased
interest in the matter may be displayed here. But even a publisher
can strive for objectivity in considering certain long-range involve-
ments of the future welfare of science information and hence of science
itself.
A basic requirement of the new law is to provide for copyright

security in a work first produced by means of, or with the aid of, an
automated mechanism such as a computer. This requirement has to
be dealt with de novo because there is nothing in the present copyright
law—enacted in 1909 and not overhauled since—that recognizes this
kind of production. The pressing need to satisfy this requirement is
suggested in a paragraph in the Annual Report (draft copy) of the
Register of Copyrights for the Fiscal Year 1965:
As computer technology develops and becomes more sophisticated, difficult

questions of authorship are emerging. In past years the Copyright Office has
received an application for registration of a musical composition created by
computer. This year copyright was claimed for an abstract drawing, and for
compilations of various kinds, which were at least partly the "work" of com-
puters. It is certain that both the number of works proximately produced or
written by computers, and the problems of the Copyright Office in this area, will
increase. The crucial question appears to be whether the "work" is basically
one of human authorship, with the computer merely being an assisting instru-
ment, or whether the traditional elements of "authorship" in the work (literary,
artistic, or musical expression or elements of selection, arrangement, etc.) were
actually conceived and executed not by man but by a machine.

The crucial question is also a tough one. Though few people will
allow that a machine can actually create an original literary or scien-
tific work, it must be allowed that a computer when properly pro-
(Trammed can produce a compiled or derivative work that is copyright-

1 Reprinted from Science, Vol. 152, 8 Apr. 196B.
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able. In this tangled matter of human authorship versus machine per-
formance, the Copyright Office has taken a liberal view. It has stated
that where human direction has guided the computer in producing a
work, either proximately or through one or more programs aimed at
the result, or where the computer output was edited or arranged by
human beings, the mere use of a computer would not of itself prevent
copyright registration. (This is a reversal of an earlier decision on
the point.) Further, the Copyright Office admits that it would be a
rare case indeed where no elements of human authorship whatever can
be identified in the preparation of a work.
The reasonable practicality of the Copyright Office's policy under

the present law was to be expected because the Register of Copyrights,
Abraham L. Kaminstein, made an eminently sensible approach to the
general problem of computer storage and retrieval when the 1965
Copyright Bill was introduced last February. Let us go back and
review what was then proposed for congressional action and what
Kaminstein had to say in support of his draft of the bill.

Starting with a basic definition, Section 102 of the new bill describes
subject matter of copyright simply as "original works of authorship"
rather than "all the writings of an author," as the present law has it.
The new definition is certainly much broader and more flexible. Still
it seems not to deal adequately- with the crucial question whether a ma-
chine or only a human being is capable of "authorship,- and probably
this question will eventually reach the courts for decision.
Following its new basic definition of subject matter, the bill does

deal very effectively with the- question of form. -Whereas the 1909
Act has an implicit requirement that subject matter be fixed in some
tangible form from which the work can be reproduced, the new bill
more explicitly specified "fixed in any tangible medium of expression,
now known or later developed, from which they [original works] can
be perceived, reproduced, or otherwise communicated, either directly
or with the aid of a machine or device."
Again the new language is about as broad as one could ask, and cer-

tainly it is flexible and forward-looking. It leaves no doubt about the
copyrightability of works first produced and fixed in a computer or
any other kind of mechanized system.
So far, so good. The more debatable questions arise with the Regis-

ter's proposals in Section 106 (a) of the new bill, which covers the
author's exclusive rights of "reproduction" and of the preparation of
"derivative works" from a previously copyrighted work. The first
two clauses of this section's so-called "bundle of rights" give the owner
of a copyright exclusive rights (i) to reproduce the copyrighted work
in copies or phonorecords, and (ii) to prepare derivative works based
upon the copyrighted work.
Commenting in his Report of 1965 on the background to the wording

of these two clauses with respect to information storage and retrieval
systems, Kaminstein reviewed earlier thinking on the matter:
An important question that has emerged since publication of the Report in 1961

involves computer uses of copyrighted materials. Mainly in an effort to stimulate
a discussion of the issue, the preliminary draft of 1963 contained a provision
granting an exclusive right "to reproduce [the work] in any form in the pro-
gramming or operation of an information storage and retrieval system." We
became convinced, however, that it would be a mistake for the statute, in trying
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to deal with such a new and evolving field as that of computer technology, to
include an explicit provision that could later turn out to be too broad or too
narrow. A much better approach, we feel, is to state the general concepts of
copyright in language, such as that in Section 106(a), which would be general
in terms and broad enough to allow for adjustment to future changes in patterns
of reproduction and other uses of authors' works.

After making this background statement, Kaminstein came directly
to grips with the basic issues:
At the same time, we should emphasize here that, unless the doctrine of "fair

use" is applicable in a particular case, the bill contemplates that certain computer
uses would come within the copyright owner's exclusive rights. It seems clear,
for example, that the actual copying of entire works (or substantial portions of
them) for "input" or storage in a computer would constitute a "reproduction"
under clause (1), whatever form the "copies" take: punchcards, punched or
magnetic tape, electronic storage units, etc. Similarly, at the "output" end of the
process, the "retrieval" or "print-out" of an entire work (or a substantial part
of it) in tangible copies would also come under copyright control.
More difficult questions arise with respect to the detailed indexing or abstract-

ing of a work for use in a computer program, and the reference use of the work
in the course of the computer's operations. An index or abstract sO complete
and detailed that it could replace the work on which it is based should probably
be regarded as an "abridgment" or "condensation," and hence a "derivative
work" covered by Section 106 (a ) (2). On the other hand we do not believe that
the mere use of a work by the computer as a reference source in solving problems
or compiling data should be regarded as within the scope of copyright, any more
than the use of books in a library is now.

Kaminstein's forthright opinion that the mere input of a copy-
righted work into a computerized system would clearly be an infringe-
ment under the new law came as a surprise, not to say a shock, to many
people. They could not agree that storage could be considered as
copying, or even as the making of a "derivative" work. Nor did they
understand that the possession of a copy of a work does not give the
owner any property rights whatever in the work itself—that the pur-
chaser of a book has indeed 'bought no more than the right of access to
a certain literary or scientific work through the physical form of the
particular copy purchased. Such people, confronted by the facts of
the law on literary property, usually declare stoutly, "But if I have
bought a book, it is mine and I can do what I want with it !"
In actual fact, however, the owner of a store-bought book—or of a

free copy, for that matter—cannot do as he wants with it. He cannot
copy such portions of it as may be considered "unfair use" by the
courts he cannot translate it into another language he cannot make
from it an abridgment of an adaptation or a derivative version of any
kind. And now the proposed new law would keep him from storing
its content in a computer without permission of the copyright owner.
It is not surprising that Kaminstein's statement of the intent of the

language of the new bill has caused some consternation among com-
puter manufacturers and users, nor that it has served to reassure
authors, editors, and publishers of scientific and educational books.
Both camps have been on edge, and each has tried, of course, to place
its cause in the best possible light. The "hardware" camp has con-
tended that the public interest demands that progress in information-
retrieval methods and systems must not be impeded by copyright
restrictions on the mere storage of materials in systems intended for
scientific and educational use. The "software" camp has argued to the
contrary, that the public interest will be ill served if copyright works
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are not protected at the point of input, because the lack of such pro-
tection will surely destroy incentives for the creation of scientific and
education publications for general public use. (Financial reward is
only one of the incentives here involved just as important are pro-
fessional recognition, pride of authorship, and protection of the form
in which a work has been created.) Nevertheless, both sides seem to
agree—in principle at least—that the urge for progress in the deve-
lopment of 'hardware" should not be allowed to kill off the "software"
on which many information and educational systems must feed. Both
agree, in short, that we should find a way to have our cake and eat it
too.
The central question in this critical argument over input is really

quite simple. Once, a copyrighted work has been fully stored without
permission in a retrieval system, just what concept of 'fair use" would
apply to its utilization from there on? It would be unreasonable to
say that manipulation of materials within the system for analysis or
problem solving, for example would be unfair use. (Kaminstein al-
ready has suggested that it would not.) Also, in most cases one would
be on rather unfirm ground in claiming that video displays of a page
or two retrieved now and then would constitute unfair use. Nor could
one usually argue that a computer print-out of a few figures or formu-
las or of small selections of data would contravene the "fair use" doc-
trine as it has been eStablished by the courts.
Yet the foregoing are exactly the kinds of use that are customarily

made of handbooks, data books, and other basic reference works in
science and technology. Examples could be given also of similar kinds
of seemingly fair use of copyrighted instructional or testing materials
once they have been stored in a computerized teaching system estab-
lished for citywide, statewide, or even nationwide classroom use. Thus
it is understandable why authors and publishers of copyrighted edu-
cational materials that are subject to such use are also ready to support
the concept of protection at the point of input.
The threat to the "software camp can be best illustrated, perhaps

by hypothesizing a situation which could well come into existence a,
few years hence. Let us suppose that a large corporation—say a Mon-
santo or a Du Pont—has established a company-wide (and hence a
nationwide) computerized technical information system for use at the
touch of dozens of consoles by its hundreds of scientists and engineers.
Let us also suppose that the "hardware" camp has prevailed in the
copyright argument and that the corporation is free to store the whole
of Perry's Chemical Engineers' Handbook in its computerized system.
Let us finally suppose that the corporation buys one copy of this hand-
book, stores its content, and then puts it to the seemingly "fair" uses
described above. Obviously, in a situation such as this the one stored
copy could take the place of as many as 500 or even 1,000 copies of the
handbook as it is now used. And if eight or ten other large corpora-
tions did likewise, there would be no remaining market sufficient to
sustain publication. And soon no one would bother with compiling,
editing, and printing a work of this sort. What then?
When this question has been put to members of the "hardware"

camp, the answer usually has come quickly : "That's easy—the corpora-
tion itself will produce the data needed for its system." This is an
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easy answer, certainly., but it provides a rather difficult solution to
the problem. To begin with it would be neither efficient nor econom-
ical, and hence would be more costly on the national scale. More im-
portant, it would more likely restrict than widen dissemination, be-
cause once a company had made a large investment in building up
a mass of valuable research, design, and operating data, it would
hardly be willing to share it with all comers. And, as usual, the little
fellow would be the one most hurt. He could not afford to develop a
comprehensive data system of his own, yet the springs of presently
available copyrighted data would have been dried up.
In the face of these foreseeable difficulties and uncertainties, would

it not be wise to proceed with the enactment of the proposed new
copyright bill with its provision for the protection of copyrighted
works from unauthorized storage? Both camps would have to be
prepared to deal with permissions at the storage point, and also with
fees in cases in which more than "fair" use is involved. Neither re-
quirement should be onerous. Since storage is a one-time thing, fees
could be fixed for annual payment. Further, as the dimensions of
possible use could be estimated for each system, the question of setting
proper fees or use-rates would not be difficult. (If it were worthwhile
to do so, accounting subsystems could be built in to provide exact in-
formation on high-volume usage.) Moreover, since haste comes with
retrieval rather than with storage, there would usually be ample time
to negotiate permissions and fees. In short, there seems to be no
practical problem that could not be met without undue effort, expense,
or delay.
What else can be said and done?
Well, it can be said that both camps should make every effort to be

flexible and originative in helping to meet the imperative national
need for the development of large-scale computerized systems. The
authors and publishers must frankly face the fact that their copy-
righted materials must be made available to such systems, and on rea-
sonable terms and conditions. "Hardware" manufacturers and sys-
tems developers must realize that neither their particular interest nor
the general public interest is so important as to justify a demand for
public expropriation of private literary property, either legally or
otherwise.
Above all, authors and publishers must not be obstructionists in

carrying out their obligations to protect their conventionally printed
products. To the contrary, they should actively seek ways to promote
the use of their materials in mechanized systems—making sure, of
course, that they receive adequate fees to compensate for the conse-
quent loss of sales of printed copies.
Why should publishers not vend many of their products in both

magnetic-tape and printed form? Probably they should, but if they
do, they must be careful not to accept licensing practices that might
trap their authors and themselves in another "juke-box exemption"
situation a few years hence—which is to say that they must not accept
a licensing practice under which the copyright owner receives only
a one-payment fee for the right to "record" a work on a computer tape
which could be used over and over again in any number of informa-
tional systems without additional payments.
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Above all, the "hardware" manufacturers and systems operators
must be careful that their demands and practices do not hurt the gen-
eration and flow of copyrighted scientific and technical information.
They must avoid demands that might cause a sacrifice of human crea-
tivity to the convenience of their machines. And they must realize
that assaults on copyright protection of literary property in the name
of overriding public interest can only invite similar assaults on patent
protection of their machines and industrial processes.
When these accommodations in thinking and attitudes have been

made on both sides, practical business solutions to the remaining prob-
lems must be sought and found. This may not be easy, but certainly
it can be done, and done with fairness to all interests. "Be there a will,
and wisdom finds a way."
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FEDERAL

Hon. JOHN W. MCCORMACK,
Speaker of the House of Representatives,
Washington, D.C.

THE SECRETARY OF COMMERCE,
Washington, D.C., June 2, 1966.

DEAR Mn. SPEAKER: There are enclosed herewith four copies of a draft bill
to provide for the collection, compilation, critical evaluation, publication, and
sale of standard reference data, and four copies each of a statement of purpose
and need in support thereof, and a section-by-section analysis.
The Bureau of the Budget advises that enactment of this legislation would

be consistent with the Administration's objectives.
Sincerely yours,

JOHN T. CONNOR,
Secretary of Commerce.

STATEMENT OF PURPOSE AND NEED THE STANDARD REFERENCE DATA ACT

BACKGROUND

The Federal Council for Science and Technology announced in 1963 a policy

that there should be established a National Standard Reference Data System

to provide on a national basis critically evaluated data in the physical sciences.

The Department of Commerce, through the National Bureau of Standards, estab-

lished a program to assist in furthering this policy. The basic objective of that

action was to make critically evaluated qualitative data on the properties of

substances readily available to Federal technical agencies and this country's

scientists and engineers.
The proposed legislation is needed in order to provide the legal framework

for a program to produce compilations of critically evaluated data on the proper-

ties of substances and their interactions, gathered from research reports through-

out the world, evaluated by experts, and disseminated to the technical com-

munity. Through this legislation the voluntary and cooperative activities of

all those concerned with the reference data program could be fitted into a coherent

and comprehensive pattern so as to assure maximum benefit to the entire govern-

mental and non-governmental community. The bill would also authorize the use

of a symbol or mark in connection with the term "Standard Reference Data"

so that the products of this interagency program can be identified and relied upon

by the scientific, engineering and industrial communities.
Compilations carried out other than by the National Bureau of Standards

may become a part of the Standard Reference Data System through the volun-

tary efforts of the agencies and if they meet the standards prescribed by the

Secretary of Commerce through the National Bureau of Standards. Through

this voluntary cooperative arrangement and the activities of the National Bureau

of Standards, it will .be possible to provide to the technical community critically

evaluated data which will lead to substantial savings in time, effort and money.

NEED FOR STANDARD RErEttENCE DATA

The significance of the Standard Reference Data operation can best be under-

stood by a look at the process by which measurements of the properties of sub-

stances are made available to scientists and engineers. Property measurements

are produced as a result of the research done by millions of scientists and engi-

neers all over the world. The data are published in various scientific journals,

reports, handbooks, and so forth. Therefore, while these data are available

to anyone who is prepared to search the literature to find them, it is quite ofter

difficult to locate a specific number or value in the millions of pages of scientific
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literature. Of equal importance is the fact that once the number or value islocated, it is difficult to determine just how reliable such information is. Acomplicating factor is that often more than one researcher works in the samefield, each developing his own number or value for the same property. Only aspecialist in the field can tell which is most likely to be correct. Accordingly,the Standard Reference Data System has as its purpose three main functions:1. Extract the necessary data from the literature;

2. Determine the data's accuracy and reliability through a process of criti-cal evaluation; and
3. Make the evaluated data readily available to users.

The data are called "reference" because scientists and engineers repeatedly
refer to the data in their work. They are called "standard" because differing
values are critically evaluated by the most competent scientists in the field who
then select and certify a single value or range of values as the best or "standard"one. The data may then be used with maximum confidence, for rather than hav-ing to make independent measurements of physical and chemical characteristics
of materials, scientists and engineers would be able to refer to the Standard
Reference Data and depend upon the reliability of the measurements which have
already been made and critically evaluated.

TECHNICAL SCOPE OF THE STANDARD REFERENCE DATA SYSTEM

The products of the system are compilations of critically evaluated data on the
properties of substances, critical reviews of the state of knowledge of the meas-
urable properties of substances, and computations of useful functions derived
from properties of substances.
The technical scope of the system embraces only physical and chemical proper-

ties and their interactions. Only substances of well-defined composition and
structure are considered appropriate, and only intrinsic properties of the sub-
stances or systems under consideration are to be included.
These limitations can be described by use of a few examples. The free energy

of formation of sodium chloride is a well-defined property of a pure substance of
known structure and composition; therefore, numerical data for this property are
appropriate. Critically evaluated data of this type are in the compilation entitled
"Selected Values of Chemical Thermodynamic Properties" (NBS Circular 500)
which is considered to be "Standard Reference Data." The atomic energy levels
of the silicon atom similarly are well defined properties of a well defined sub-
stance and such data are appropriate. Critically evaluated data of this type are
in the series entitled "Selected Values of Atomic Spectra" (NSRDS-NBS-3) ;
this compilation is also considered to be "Standard Reference Data." On the
other hand, the thermal conductivity of fire brick is a well defined property of a
substance of poorly defined composition and structure. Therefore, such data are
not within the scope of the Standard Reference Data System. Similarly, the
hardness of tool steel is a poorly defined property of a substance of poorly defined
composition and structure. Again such data are not within the scope of the
program.

Operational data on components, devices, and other manufactured or assembled
systems are well outside the scope of activity for the program, as are maps, navi-
gation charts, weather data, and similar information.

PARTICIPATION IN THE STANDARD REFERENCE DATA SYSTEM

A. National Bureau of Standards
In assuming leadership for planning and operating a coordinated program of

reference data compilations to meet the needs of the scientific and technological
community, the responsibilities of the National Bureau of Standards would in-
clude the establishment of an interagency mechanism with representation from
agencies participating in the Standard Reference Data System in order to obtain
guidance in the establishment of policies and priorities; determining, in coopera-
tion with others, the needs for Standard Reference Data and compilations; and
maintaining a central registry of reference data compilation activities throughout
the United States. Other responsibilities wonld include consulting with appro-
priate specialists to establish standards and criteria for the various products of
the program; managing the data compilation projects funded directly by the
National Bureau of Standards and such other projects financially supported by
other agencies as may by mutual agreement be placed under the management of
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the National Bureau of Standards; monitoring and advising on the performance
of the various components of the program in meeting objectives; and developing
and operating mechanisms for coordination of data compilation activities
throughout the United States. In addition, it would involve the maintenance of
a central file of reference data compilations containing the output of data com-
pilation projects and the development and operation of dissemination services
designed to ensure that the products of the program are readily available to users.

B. Other Federal agencies
Participation of other Federal agencies in the Standard Reference Data System

would be entirely voluntary. It would include participation in the interagency
mechanism, which would be established to provide guidance on Standard Refer-
ence Data System policies and priorities, and in the planning of a coordinated
reference data program; sponsoring reference data activities which are necessary
for the effective discharge of their responsibilities and which have a technical
scope of interest primarily within the mission of their own agency; cooperating
with the National Bureau of Standards in the operation of those reference data
activities which support the missions of several agencies and the scientific and
technological communities at large; and participation in activities with the
National Bureau of Standards which would be designed to determine national
needs for compilations of critically evaluated data and to establish technical
scope, nature of output, and standards of quality for all data activities within
the Standard Reference Data System. Finally, such participation would include
ensuring that products of data activities under the sponsorship of such agencies
are made adequately available to technical users, either by direct distribution or
through the mechanisms of the National Bureau of Standards; and to the extent
practical and consistent with immediate mission objectives, endeavoring to meet
standards of quality and format established for products of their data activities
through the initiative of the National Bureau of Standards.

SECTION-BY-SECTION ANALYSIS OF BILL

Section 1 declares it to be a Congressional policy to make critically evaluated
reference data readily available to scientists and engineers.

Section 2 defines various terms that appear in the bill, including that of "Stand-
ard Reference Data."

Section 3 of the bill would authorize the Secretary of Commerce to arrange
for the collection, compilation, critical evaluation, publication and dissemination
of Standard Reference Data. In exercising this authority, the Secretary would
be required to utilize the reference data services and facilities of other agencies
at the Federal, State and local government levels, with their consent, so as to
avoid duplication of the same services and facilities. The section also explicitly
states that nothing in the Act is intended to repeal or in any way affect existing
authority or responsibility of any Federal Government agency.

Section 4 of the bill would authorize the Secretary, in consultation with other
interested Federal agencies, to prescribe and publish in the Federal Register
such standards, criteria and procedures for the preparation and publication of
Standard Reference Data as may be necessary to carry out the purpose of the
Act.

Section 5 of the proposed legislation would authorize the Secretary to publish
and sell Standard Reference Data, produced entirely at Government expense,
at prices which would reflect the cost of collection, compilation, evaluation, pub-
lication and dissemination of such data, including administrative expenses and
would be subject to the Organic Act of the National Bureau of Standards. This
would be permitted without regard to any other law under which Government
printing is accomplished and sales permitted. This section is consistent with
Congressional and executive policy in that it seeks to recover from the special
users of the Standard Reference Data the cost of producing the data which is of
special benefit to these users.

Section 6 calls upon the Secretary to adopt a symbol or mark which he could
use or authorize others to use in connection with the term "Standard Reference
Data." The symbol or mark would be published in the Federal Register.

Section 7 of the bill lists specific acts which are prohibited. These acts pertain
to use of the Standard Reference Data symbol or mark adopted by the Secretary,
without first receiving his written authorization to do so, or that of his designee.
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Section 8 declares that whoever commits any of the prohibited acts listed under
section 7 shall be subject to a civil penalty of up to $100. The Secretary would
be authorized to compromise the civil penalty.

Section 9 would grant jurisdiction to the United States district courts to
enjoin violations of the Act. Upon request of the Secretary of Commerce, the
Attorney General may seek injunctions to prevent such violations.

Section 10 of the bill would authorize the appropriation of such amounts as
may be needed for the purpose of the Act.

Section 11 sets out the short title of the bill as the Standard Reference Data
Act.



THE LIBRARIAN OF CONGRESS,
Washington, D.C., June 22, 1966.

Mr. CHARLES F. DUCANDER,
Executive Director and Chief Counsel,
Committee on Science and Astronautics,
House of Representatives,
Washington, D.C.
DEAR MR. DUCANDER : In response to your request of June 20, 1966, I am pleased

to forward my comments on H.R. 15638, a bill to provide for the collection, com-
pilation, critical evaluation, publication, and sale of standard reference data.
I support the stated policy of the bill, which is "to make critically evaluated

reference data readily available to scientists, engineers, and the general public."
However, in carrying out this commendable policy, the bill contains a provision
which I believe is in serious conflict with existing law.

Section 7(b) prohibits any person, without written authorization, from copying
"any data compilation bearing the Standard Reference Data symbol or mark
adopted pursuant to section 6," and section 8(a) provides a civil penalty of up
to $100 for "each copy of a publication which violates any provision of section
7." A copyright is, in essence, the legal recognition of exclusive rights, notably
the rights of copying and publication, in works of authorship, including com-
pilations. Thus, sections 7 and 8 of the bill seem intended to create the equiva-
lent of a copyright, but with protection which, unlike the present law, is per-
petual in duration and free of the safeguards written into the present law to
protect users and the public.

This, of course, raises a number of serious problems. The first stems from
Article I, section 8 of the Constitution, which grants Congress the power" . . .
to promote the Progress of Science and useful Arts, by securing for limited Times
to Authors and Inventors the exclusive Right to their respective Writings and
Discoveries." Since section 7(b) of the bill in effect grants the equivalent of a
copyright for an unlimited period, there is doubt whether the provision is con-
sistent with the Constitutional limitation. Moreover, even if a time limitation
were placed on the protection granted by the bill, I would question the justifica-
tion for granting special exclusive rights in material coming within the subject
matter of the copyright statute in a way that is inconsistent with that statute.
Title 17 contains a number of provisions, including those dealing with publica-
tion, notice, and registration, that have been carefully worked out to govern all
copyrightable subject matter, and that seem equally applicable here.
Of particular importance is section 8 of Title 17, which has provided since

1909 that "No copyright shall subsist in . . . any publication of the United States
Government . . . ." A similar prohibition has existed in the Printing Law
since 1895 (44 U.S.C. 58). These provisions reflect a long-standing Congressional
policy of permitting "Government publications" (i.e., works written by Gov-
ernment employees as part of their official duties or employment) to be freely
copied. Since sections 7 and 8 of H.R. 15638 are directly contradictory of that
policy, they raise a significant policy question.
There is now pending in the Congress a bill (H.R. 4347) for the general revision

of the present copyright law. Section 105 of that bill would continue the present
prohibition against the copyrighting of Government publications. Extensive
hearings were held on the bill from May to September, 1965, and a number of
Government witnesses, including those representing the Departments of State,
Treasury, Commerce, and Health, Education, and Welfare, testified in support
of the prohibition. Representatives of the Department of Defense and of the
Atomic Energy Commission urged a provision that would permit a Government
copyright in special cases and under carefully safeguarded conditions. H.R.
4347 is at present under study by Subcommittee No. 3 of the House Judiciary
Committee, which to date has held 34 executive sessions on the bill.
The Copyright Office devoted a good deal of time to exploring the issue of

copyright in Government works in the course of the program for general revision
of the copyright law. The conclusions reached are embodied in the Supplemen-
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tary Report of the Register of Copyrights, at page 10. The Report found that
there were some cases in which copyright in a Government work would do no
harm and might benefit the public, but that these rare cases did not warrant
setting up the very elaborate procedures required to evaluate them. We believe
that, if an exception to the prohibition can be shown to be justified in a particu-
lar case, the appropriate method of dealing with it is by specific legislation al-
lowing a copyright under the provisions and requirements of Title 17. An exam-
ple of this approach is the Act of January 27, 1932 (52 Stat. 6) , which appears
as an exception to the general prohibition of section 8 of Title 17.
I urge that the Committee consider H.R. 15638 in the light of the problems

pointed out in this letter. If it finds that, because of the exceptional nature of
the data compilations that are the subject matter of the bill, exclusive rights
should be granted to prohibit their unauthorized copying and publication, the bill
should be reworded to accomplish this purpose under general copyright principles
and the provisions of Title 17, U.S. Code.

Sincerely yours,
JOHN G. LORENZ,

Acting Librarian of Congress.



COMPTROLLER GENERAL OF THE UNITED STATES,
Washington, D.C., June 29, 1966.

HOD. GEORGE P. MILLER,
Chairman, Committee on Science and Astronautics,
House of Representatives.

DEAR Mn. CHAIRMAN: Reference is made to letter dated June 20, 1966, from

the Executive Director and Chief Counsel of your Committee requesting our

comments on H.R. 15638, a bill to provide for the collection, compilation, critical

evaluation, publication, and sale of standard reference data.
Our Office has no special information regarding the desirability of the legisla-

tion. Consequently, and since it appears that the matter is primarily a question

of policy for determination by the Congress, we offer no recommendations con-

cerning the merits of the bill.
Sincerely yours,

FRANK H. WEITZEL,
Assistant Comptroller General of the United States.

154



NON-FEDERAL

UNIVERSITY OF CALIFORNIA,
LAWRENCE RADIATION LABORATORY,

INORGANIC MATERIALS RESEARCH LABORATORY,
Berkeley, Calif., July 2, 1966.Representative EmiLio Q. DADDARIO,

Chairman, Subcommittee on Science, Research and Development, Committeeon Science and Astronautics, House of Representatives, Washington, D.C.
DEAR SIR: I am happy to have the opportunity to submit my comments onH.R. 15638 to your committee. The rate of growth of our science and tech-nology depends strongly upon the availability of information. In recognitionof the importance of wide dissemination of scientific data, considerable ex-penditures have been made by various government agencies and industrialfirms for data compilations. Unfortunately a considerable portion of theseexpenditures has been wasted as many of these compilations have not beencritically evaluated and have been less than worthless in that they have misledand confused scientists and engineers who have attempted to apply thesecompilations.
The difficulty arises from the fact that scientific data are pouring out ofthousands of laboratories all over the world. They are produced in a varietyof equipment and by many different methods of varying reliability. Theyare reported in many different journals and in a variety of units and formats.It is difficult for scientists and engineers who have not specialized in thetypes of experiments reported to evaluate the reliabilities of the variousreported data and to convert them to compatible and consistent bases of com-parison. It is of great importance in the application of technical data toinsure that the data from a variety of sources have been evaluated and trans-formed to a consistent basis. Otherwise serious discrepancies will be intro-duced that can invalidate the conclusions drawn from the information.The critically evaluated compilation "Selected Values of Chemical Thermo-dynamic Properties" (National Bureau of Standards Circular 500) is anexample of the type of compilation that presents consistent data that can beused by scientists and engineers in all fields. This compilation has been widelyused for many applications. It is of greatest importance that compilations ofthis type be expanded in scope to include other types of data and that they becarried out on a continuing basis to digest the flood of new data and convertthem to a consistent critically evaluated form which can be used with confi-dence in all areas of our technology.
It takes a great deal of careful work by highly trained scientists to producecritically evaluated compilations such as NBS Circular 500. The effort is smallcompared to the total effort required on the part of many individuals who mustprepare their own compilations when they are not available. In those areaswhere critically evaluated compilations are not available, engineers and sci-entists often do without the use of available information to the detrimentof their work, or. because of their lack of experience with the particularmethods used to obtain the data, they may improperly evaluate the data anddraw erroneous conclusions which can handicap them in the development oftheir work.
The effort required to cope with the tremendous outpouring of informationis a larger one than could be managed by any government agency or the com-bined efforts of all the agencies. It is an important feature of H.R. 15638that the Secretary of Commerce is directed to utilize not only the referencedata services of the various governmental agencies but any other compilingactivities that meet the standards of the Standard Reference Data Programalso are to be coordinated to insure consistency and to avoid duplication.There are many individuals who evaluate and compile the data pertaining totheir narrow speciality. The Standard Reference Data Act provides the
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means of making the results of these expert evaluations available to all sci-
entists and engineers in a form that is consistent with the rest of the data
compiled under the Standard Reference Data Program. These activities can
often be added to the Standard Reference Data Program with no expenditures
on the part of the Department of Commerce.
In summary, the Standard Reference Data Program that is set up under

H.R. 15638 is of the greatest importance to our technology in eliminating
wasteful duplication of compilations and ineffective non-critically evaluated
compilations. The availability of reliable information will be an important
stimulant to our technology.

Respectfully yours,
LEO BREWER,

Head, Inorganic Materials Research Laboratory.



HERCULES POWDER CO, INC.,
RESEARCH DEPARTMENT,

Wilmington, Del., July 7, 1966.
Hon. EMILIO Q. DADDARIO,
Chairman, Subcommittee on Science, Research and Development, Committee

on Science and Astronautics, House of Representatives, Washington, D.C.
DEAR SIR: In response to your letter of June 20, 1966, I appreciate the op-

portunity to offer my comments on HR 15638, known as the Standard Refer-
ence Data Act, an Administration bill introduced on June 13 by Chairman
George P. Miller. I have been quite familiar, for several years, with the
planning activities of the National Bureau of Standards, Department of Com-
merce, on the National Standard Reference Data System (NSRDS). In fact, I
have followed the evolution of the NSRDS through my association with the
National Research Council as Chairman of the Division of Chemistry and
Chemical Technology for the period of 1962 to 1964. It is within this Division
that the Office of Critical Tables was established in 1955 to carry on critical
data activities initiated by the National Academy of Sciences over thirty years
ago. The magnitude of the task of critical data compilation is such that it
calls for government leadership and support. I welcome with enthusiasm the
expression of interest by .the Congress of the United States in the declaration
of policy outlined in Sections I through IV of the proposed Bill and heartily
endorse the wording of the Act with reference to these particular sections.
Since the compilation and critical evaluation of Standard Reference Data

entails a considerable expense which will tend to increase as scientific activi-
ties increase, it seems to me desirable to relate the extent of such work to the
needs of the scientists and engineers using the compilations. I know of no
better way to ensure that such a relationship continues to exist than by
establishing prices to the users which may reflect the cost of such compilation
and evaluation. Since the government itself is largely involved in the field of
science, it does not follow that the entire cost should be so recovered. I note
that in Section V, line 20, the phrase, ". . . To the extent practical and ap-
propriate. . . ." modifies the sentence permitting such cost recovery. In my
opinion, the pricing policy should aim at maximum utilization of the Standard
Reference Data Compilation.
I am opposed to Section VI on the grounds that it might appear to provide

some sort of a guaranty of accuracy or special status to the physical data
contained in the compilations. In all cases data are approximations to reality
and the accepted values change as scientific methods improve. Thus, the use
of such a symbol could be confusing in the course of time.
Since Section VII seems to relate to the special type of copyright, it would

seem more appropriate to consider this section in light of the very extensive
copyright hearings that have recently been in progress and new copyright
legislation now being drawn. Personally, I feel that this Section together
with Sections VIII and IX should be deleted from the proposed Act. I do
not feel that they are in keeping with the purposes of the other parts of the
Act, nor necessary to the proper functioning of the new National Standard
Reference Data System.
Although these are my personal opinions, I had an opportunity last week

at a meeting of the National Academy of Sciences-National Academy of
Engineering's Committee on Scientific and Technical ComMunication (which
I chair), to discuss HR 15638 with my colleagues on the Committee and I
found that they are in substantial agreement with the above comments. The
Committee, however, did not take any formal action in this connection.

Sincerely yours,
R. W. CAIRNS,

Director of Research.
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EASTERN MICHIGAN UNIVERSITY,
Ypsilanti, Mich., July 25, 1966.

Hon. WESTON E. VIVIAN,
House of Representatives,
Washington, D.C.
DEAR CONGRESSMAN VIVIAN : Thank you for your letter calling attention to

H.R. 15638, a bill to authorize the Departmnt of Commerce to college and make
available critically evaluated, standardized scientific and technical reference
data.
We believe that the proopsed expansion of the National Standard Reference

Data System is highly desirable. Such a program is indeed essential to the
most productive development of research and teaching efforts. We are familiar,
of course, with the work of the Center for the Application of Science and
Technology at Wayne State University, which uses the NASA tapes, and we
infer that data compiled under this authorization might be employed in similar
ways.

Sincerely yours,
DONALD F. DRUMMOND,

Acting Dean.
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THE UNIVERSITY OF ROCHESTER,
DEPARTMENT OF PHYSICS AND ASTRONOMY,

Rochester, N.Y., June 21, 1966.
Hon. BARBER B. CONABLE, Jr.,
House of R,epresentatives,
Washington, D.C.
DEAR Mn. CONABLE : I am replying to your letter of June 17 in which you ask

for comments on H.R. 15638. Several thoughts immediately came to mind.
1. Offhand this does sound like the sort of service which logically might be

expected to be offered by an agency of the National Bureau of Standards. In
fact specialized programs already exist there; one which I am familiar with is
concerned with the evaluation of nuclear data. Perhaps all such efforts, old and
new, should be organized under one administration.
2. In spite of the limitations expressed regarding the nature of the material

to be evaluated this project could become very large, in fact I suspect that it
would have to be quite large to be reasonably effective in finding and evaluating
new material, in rejecting old, inferior data, and in providing rapid access to
the information.

3. This project seems logically to be connected with the broad problem of in-
formation retrieval, which has recently been undergoing serious study by a
number of separate groups. This means computer orperations on a large scale.
I understand that there is a big information retrieval project at the Library of
Congress, now working to get the entire L.C. card file into computer language
and that this is a continuing long range effort to streamline information re-
trieval for the whole country. A second project, quite a bit smaller, is one
sponsored by the N.I.H. with the. participation of the National Institute of
Arthritic and Metabolic Diseases and three universities, the University of
Rochester (Dr. Joseph Izzo), the University of Minnesota (Dr. Lazerow) and
and Western Reserve University (Dr. Al G-oldwyn). I understand that an auto-
mated system developed by them over the past five years is already in service.
These are obviously only samples of fairly widespread efforts in information
retrieval. You probably know of others.

4. The quality of the data provided will naturally depend on the quality and
interest of the people who review the data. Will these be permanent staff people
who make the judgments, will specialized committees be established from the
scientific community, will opinions of individual outside people be solicited?

5. My overall impression is that such a service could be of great value if it
proves after study, to be technically and economically sound.
These are all offhand remarks. I hope that they will prove of some value.

Sincerely yours,
H. W. FULBRIGHT,
Professor of Physics.
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THE UNIVERSITY OF ROCHESTER,
NUCLEAR STRUCTURE RESEARCH LABORATORY,

Rochester, N.Y., June 28, 1966.
Mr. E. Q. DADDARIO,
Chairman, Subcommittee on Science, Research and Development, House of

Representatives, Washington, D.C.
DEAR MR. DADDARIO : Thank you for your letter of June 20, 1966, asking for

comments on H.R. 15638 proposing a National Standard Reference Data System.
I am presently serving as chairman of an advisory panel on nuclear data to the
Office of Standard Reference Data of the National Bureau of Standards; and I
feel very strongly that, at least in the nuclear data field, it is absolutely impera-
tive to very substantially reduce the time between the publication of data in
scientific journals and the appearance of the data with some degree of critical
evaluation in compilations which are quickly available to people working in the
field.

Principally because of the Atomic Energy Commission's interest in the nuclear
data field, compilations of such data are said to be more extensive and up to
date than in many other scientific fields. If so, the situation in other fields must
be appalling. The lack of such compilations inevitably leads to vast duplication
of effort because it is often quicker to measure physical properties in which one is
interested than to search the literature to find out whether someone else has
already done so. It is absolutely clear to me that major efforts must be made at
once to correct this situation.
The problems involved are so complex that I can see no hope of solving them

short of establishing a permanent Government office whose personnel would be
involved full time in such efforts. In my opinion, the National Standard Refer-
ence Data System under the Secretary of Commerce provides the proper frame-
work for coordinating and strengthening present data compilation efforts, ex-
panding such activities in areas not presently covered, establishing acceptable
standards for such efforts and providing a mechanism for distributing the results
to scientists and engineers.
The preliminary planning that has been done by the Office of Standard Refer-

ence Data as outlined in the National Bureau of Standards publication NSRDS-
NBS 1 seems to me a sensible approach. The project is in its infancy, and I
welcome any steps that can be taken to get things moving. H.R. 15638 will
give Congressional backing to the NBS program and clearly such backing is
essential. I can say without reservation that I am very much in favor of passage
of this bill by Congress.

Yours sincerely,
IT. E. GOVE,

Director and Professor of Physics.
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E. I. DU PONT DE NEMOURS & CO., INC.,
Wilmington, Del., June 27, 1066.

Mr. EMILIO Q. DADDARIO,
Chairman, Subcommittee on Science, Research and Development, Committee on

Science and Astronautics, Rayburn House Office Building, Washington, D.C.
DEAR Mn. DADDARIO : I have reviewed your letter of June 20th with enclosures,

which relate to H.R. 15638, a bill to provide for the collection, compilation,
critical evaluation, publication, and sale of standard reference data.
I would support this proposal enthusiastically, and hope very much that the

Bill will have the approval of the Congress. The compilation of recent data
is exceedingly important to the entire scientific community, and II can think of no
better agency than the National Bureau of Standards to carry that responsibility.
In my very early days as a scientist, I did a small amount of work in con-

nection with the compilation of the International Critical Tables. These have
long since become out of date, and I am afraid the task of up-dating is far too
great for a private institution to undertake.
As to details, the Bill seems entirely adequate for its purposes and I would

have no comments to make as to procedural methods.
Sincerely yours,

C. H. GREENEWALT, Chairman.
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MELLON INSTITUTE,
Pittsburgh, Pa., June 27, 1966.

Hon. EMILIO Q. DADDARIO,
Chairman, Subcommittee on Science, Research and Development,
House of Representatives,
Washington, D.C.
DEAR MR. DADDARIO : On the basis of my understanding of the purpose of H.R.

15638, I am in favor of this bill. It seems to me that it will serve as the in-
strument enabling the Office of Standard Reference Data to proceed with its
program in the most effective manner.

Sincerely yours,
PAUL C. CROSS, President.
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Mr. PHILIP B. YEAGER,
Counsel, Committee on Science and Astronautics,
House of Representatives,
Washington, D.C.
DEAR Mn. YEAGER : Thank you for your letter of July 5, 1966 inviting the Amer.

jean Petroleum Institute to comment on H.R. 15638. After consultation with
industry and staff representatives we have concentrated our comments on two
points.
Our first comment is with regard to Sec. 4 which requires the Secretary to

consult with other interested Federal agencies before prescribing and publishing
the standards, criteria, and procedures for the preparation and publication of
Standard Reference Data. We believe this consultation should be expanded to
include representatives of the State and local governments, persons, firms, insti-
tutions, and associations which are covered in Sec. 3. Our experience has shown
that the best design of Standard Reference Data is performed by the prospective
users and not by the compilers alone. The advice of those who will be utilizing
the output of this program is necessary in order to insure greater acceptability.
Our second comment is an objection to Sec. 7(b). We believe that this section

violates the intent of the proposed act. The first section states that it is the pol-
icy of the Congress to make reference data readily available. However, Sec.
7(b) which requires written authorization prior to copying any data compilation
is antithetical to the concept of making the data available for general use. We
endorse the free exchange of standard data and can see no reason to restrain the
use of the information by requiring an authorization prior to making a copy of
any data compilation. We suggest that Sec. 7(b) be deleted.
Thank you again for the opportunity to comment on this bill.

Sincerely,
PRANK N. IKARD, President.

AMERICAN PETROLEUM INSTITUTE,
New York, N.Y., July 27, 1966.
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THE UNIVERSITY OF MICHIGAN,
SCHOOL OF DENTISTRY,
Ann Arbor, July 7, 1966.

Hon. IV'EsToN E. VIVIAN,
House of Representatives,
Washington, D.C.
DEAR MR. VIVIAN : Thank you for sending an analysis and copy of H.R. 15638.

Your good distribution of the bill should bring some meaningful response on the
merits or weaknesses of the bill.
From a discussion of the measure with some of our staff members at the

School of Dentistry, I am able to draw the following conclusions as a consensus
of their thinking:

(1) The bill, if enacted, would provide a program of some merit for many
people, especially those connected with private industry where an extensive
library is not readily available; and
(2) Such a reference system would be somewhat less important to a

facility such as the ,School of Dentistry due to expertness of our professional
staff and the current availability of reference data in our own library.

As a general observation of the bill, close attention should be given the pro-
posed program as to the degree of selection that would be made on data taken
from the literature. Also, determination of the data's accuracy should be com-
plete enough to make the data useful to all levels of scientific investigation.
Some analysis should be made as to what such reference data might cost an

institution such as The University of Michigan where several different schools
might be ordering data.

Finally, I would urge that if a Standard Reference Data System becomes a
reality, every effort should be made to include data from research and investiga-
tion done in private and public facilities in addition to that data gathered from
federal agencies.

Again, thank you for giving me the opportunity to comment on H.R. 15638.
'Sincerely yours,

WILLIAM R. MANN, Dean.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS,
Philadelphia, Pa., July 14,1966.

Hon. Emmto Q. DADDARIO,
Chairman, Subcommittee on Science Research and Development, House of Repre-

sentatives, Washington, D.C.
DEAR Mn. DADDARIO : The chairman and some of the members of our Special

Committee on Numerical Reference Data as well as other members of our Society
have carefully reviewed HR 15638 which you sent to me for comment. The
following are our comments on both the concept of a national data system and
the method of carrying out the concept which is proposed in HR 15638.
The scientific and engineering community has great need for readily avail-

able and reliable data on the properties of materials, and the American Society
for Testing and Materials heartily approves a congressional policy of providing
or arranging for the collection, compilation, critical evaluation, publication,
and dissemination of Standard Reference Data. There should be a long-range
program which receives financial support on a continuing basis.
In our opinion, H.R. 15638 is in general a good implementation of this desirable

policy. However, there are two provisions of this bill that should be given
serious consideration, because they should be made consistent with policies in
much larger fields than that covered by the bill. First, the sections of the bill
establishing a trademark for these data publications should be consistent with
policies which will be adopted as a result of the investigations which are now
in progress by the legislative and judicial branches of the government. Second,
the pricing policy proposed in this bill seems businesslike and very desirable,
but it should be consistent with pricing policies for all similar publications pub-
lished by technical, scientific and professional groups and should reflect not only
the direct costs of printing and binding but the cost of collection, compilation,
evaluation, publication or dissemination of such data, including indirect adminiks-
trative expenses. This would reduce the cost to government.
We believe every effort should be made to make publication as nearly self

supporting as practicable. We believe the important role of government is in
stimulating and supporting the collection of such data for the general benefit.
We appreciate your inviting us to comment on this most important bill. If

we can be of any further assistance, please do not hesitate to call on us.
Sincerely yours,

T. A. MARSHALL, Jr.,
Executive Secretary.
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MOBIL OIL CORP.,
Princeton, N.J., June 30, 1966.

Hon. Emmo Q. DADDARIO,
House of Representatives,
Washington, D.C.
Sin: Thank you for your letter of June 20, 1966, giving me an opportunity to

comment on H.R. 15638, an Administration bill to provide for the collection, com-
pilation, critical evaluation, publication, and sale of Standard Reference Data.
I have been familiar with the Standard Reference Data program of the Na-
tional Bureau of Standards since its inception, and I was convinced of the need
for such a program long before it actually developed. It is gratifying to see
that the intent of H.R. 15638 clearly is to provide the support and implementa-
tion that the Standard Reference Data program has lacked heretofore. There-
fore, I am writing, as an individual, in support of that bill.
Numerical data on the physical and chemical properties of substances are

among the indispensible tools of the scientist and engineer, whether he be con-
cerned with fundamental research that extends the boundaries of scientific
knowledge, with applied ressearch and development of new products and proc-
esses, or with design, construction, and operation of commercial plants. How-
ever, every practicing scientist and engineer is continually faced with the prob-
lems not only of locating needed data in the voluminous technical literature,
but also of evaluating the quality of whatever data he may be successful in find-
ing. The Standard Reference Data program of NBS is a well planned approach
to solving these problems by providing a mechanism for systematic collection of
numerical data now available in the literature, critical evaluation of such data
by experts, and wide dissemination of critically evaluated data in a form easy
to locate and use. Such a program can be of immense value in all scientific
and technological activities within this Nation, and it is clearly appropriate that
the Federal Government support and lead this much needed undertaking.
I have no comments of substance on the language and provisions of H.R. 15638

itself. However, I note that the statement of purpose and analysis documents
attached to your letter do not streSs adequately the importance of participation
by nongovernmenal organizations, which is provided for in Section 3 of the bill.
I am sure that this program cannot be conducted efficiently and economically
without the cooperation of the many other organizations that already are in-
terested and active in this field. For example, the American Petroleum Insti-
tute Research Project 44 now prepares and publishes tables on "Selected Values
of Physical and Thermodynamic Properties of Hydrocarbons and Related Sub-
stances," which I consider to be a prime example of "Standard Reference Data."
I also suggest that the Subcommittee consider and take recognition of the fact
that cooperation with similar undertakings in other countries of the world is
both desirable and necessary. I believe that officials of the National Bureau
of Standards agree with this point of view about the need for broad national and
international cooperation, so perhaps H.R. 15638 should more forcefully endorse
such cooperation.

It is a pleasure to.recommend favorable consideration of H.R. 15638 by your
Subcommittee on Science, Research and Development and by the Committee on
Science and Astronautics.

Very truly yours,
JOHN P. MCCULLOUGH.
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THE UNIVERSITY OF MICHIGAN,
Ann Arbor, Mich., July 11, 1966.

Hon. WESTON E. VIVIAN,
Congress of the United States,
Washington, D.C.
DEAR WES : Thank you for your letters of June 28 and 30, informing me about

the hearings on the bill H.R. 15638, which is to provide authorization to the
Department of Commerce to collect and make available technical reference data.
I found myself not well informed on this subject and I am discussing it with a
number of members of our faculty. I gather that the bill has become controver-
sial, even though the desirability of having standard reference data readily
available is surely not questioned. In the past, as you know, professional so-
cieties have often assumed leadership in providing this service to scientists and
engineers. I am sure that I should not ask for an opportunity to appear before
the Subcommittee, even if arrangements are made for additional hearings. But
if it appears that there is some unanimity in what might be considered a posi-
tion appropriate to University scientists, I will prepare a statement for the
record.
I appreciate your interest in bringing this matter to my attention and to the

attention of others in the University and Ann Arbor community.
Yours sincerely,

A. G. NORMAN,
Vice-President for Research.
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RICE UNIVERSITY,
Houston, Tex., July 12, 1966.

Congressman EMILIO Q. DADDARIO,
House of Representatives,
Washington, D.C.
DEAR CONGRESSMAN DADDARIO : I am sorry that your letter of June 20 came

just as I was leaving for England for a trip on behalf, in part, of the Presi-
dent's Science Advisory Committee. I did not return in time to get a letter
in your hands before the July 8 deadline which you specified.
I believe that the collection, compilation, critical evaluation and publica-

tion of standard reference data is a very important function, and one in which
the National Bureau of Standards should play a very important role. I hope
that my failure to present these remarks to you within the time period indi-
cated will not have jeopardized legislation giving appropriate support for this
function.
If I can be of any further assistance to you in this connection, please do

not hesitate to call on me.
Yours very sincerely,

KENNETH S. PITZER, President.
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NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS,
Washington, D.C., July 15, 1966.

Hon. EMILIO Q. DADDARIO,
Chairman, Subcommittee on Science, Research and Development, Committee

on Science and Astronautics, House of Representatives, Washington, D.C.
DEAR MR. CHAIRMAN: In accordance with Mr. Miller's letter of July 1st, we

are pleased to submit for the record the enclosed statement expressing the
views of the National Society of Professional Engineers on H.R. 15638, a bill
to provide for the collection, compilation, critical evaluation, publication, and
sale of standard reference data.
This statement has been prepared after careful analysis of this legislation

by our Legislative and Government Affairs Committee, chaired by Donald E.
Marlowe, P.E., Dean of the School of Engineering and Architecture at Catholic
University.
We feel fortunate indeed in having had Dean Marlowe's counsel and guid-

ance in this matter, particularly in view of his outstanding record of experi-
ence and achievement in both academic and government circles.

Sincerely yours,
PAUL H. ROBBINS, P.D.,

Executive Director.

STATEMENT OF THE NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS ON
H.R. 15638

The National Society of Professional Engineers appreciates the opportunity
to submit a statement for the record- on H.R. 15638, a bill to provide for the
collection, compilation, critical evaluation, publication, and sale of standard
reference data by the Department of Commerce.
We support the concept of a National Standard Reference Data System,

and understand that such a system has been established in the National
Bureau of Standards since 1963. If, however, after its study of this subject
the subcommittee feels that separate legislation authorizing the establishment
of this service is required, we heartily endorse enactment of such legislation.

Several aspects of H.R. 15638 do trouble us:
1. We feel that the concept embodied in Sections 6 and 7 of the bill is

undesirable. The adoption of a Standard Reference Data symbol by .the
federal government, and its use as an imprimateur, seems contrary to scientific
tradition. The acceptability of technical data depends upon the reputation of
the compiler in the technological world, not upon a Govermnent Seal. Activity
in this area cannot be equated with grading meat.

2. Traditionally, the cost of obtaining technical data and evaluating it has
been kept separate from the cost of publishing it, resulting in the availability
of data at relatively low cost. The social gain obtainable from wide dissemi-
nation of critical data (standard data) is felt to be sufficient to sustain this
principal of operation. The concept of Section 5 of H.R. 15638, which would
have "user charges" reflect the total costs of the program, seems undesirable.
3. We have had in this country a long-standing policy of refusing to copy-

right government publications. The basic principle underlying this policy was
reflected quite recently in the "Freedom of Information" bill enacted by the
Congress. If, as indicated in Dr. Astin's testimony before the subcommittee,
estimated sales under the proposed SRD "copyright" system will only cover
a "not large" portion of the costs, such returns do not seem sufficient to justify
violation of this long-standing policy.
4. Adoption of government "copyrighting" as contemplated in H.R. 15638

would involve the same thorny questions of dry-copying, computer printout,
television transmission, etc., which are now being considered by the CongreSs
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in the proposed revision of the Copyright Act. No such government copyright-
ing should be initiated until these issues are settled.
In summary, we support any legislative action deemed necessary by the

subcommittee to authorize establishment of a National Standard Reference
Data System, but feel that those aspects of H.R. 15638 relating to adoption and
use of the proposed "Government Seal" are undesirable.

Respectfully submitted.
DONALD E. MARLOWE, P.E.,

Chairman, Lelislative and Government Affairs Committee.



THE UNIVERSITY OF TEXAS,
DEPARTMENT OF CHEMISTRY,

Austin, June 23, 1966.
Hon. Emilio Q. DADDARIO,
Representative from Connecticut, Chairman, Subcommittee on Science, Re-

search and Development, House of Representatives, Washington, D.C.
DEAR SIR: This is in reply to your letter of June 20, 1966, relative to H.R.

15638, an Administration bill to provide for the collection, critical evaluation
publication, and sale of standard reference data.
The evaluation of data so as to provide to scientists and engineers the most

reliable possible information is a function second only in importance to the
performance of research. The vast amount of scientific information now ap-
pearing in scientific and technical journals can be understood and assessed
by very few people. Experts capable of doing this type of work must be
provided with continuing support since theirs is a work of real devotion for
which they will never receive much public acclaim.
As scientific data accumulate the value to society of the theoretician who

understands the use of modern computers will greatly increase. Since the
theoretician is by very nature a person who plays the role of correlator and
of innovator rather than of data provider, he must be furnished with data
predigested and assessed so that he will not waste more than the minimum
necessary time to find the facts so necessary for his work. The first class
theoretician is the very rarest kind of scientist and we must do everything
we can to provide him with all the help he can profitably use.
For these various reasons I strongly believe that H.R. 15638 deserves the

support of the scientific community. I have read the bill carefully and on
the Whole agree with its provisions. Section 7(b) (page 4 line 14) worries
me a little. Modern copying devices have come into such general use that
many scientists violate the letter if not the spirit of the copyright law. The
making of a lantern slide for a public lecture from copyrighted material is,
for example, a violation of the law. If Standard Reference Data are to be
sold at a price which will cover the cost of compilation, the compilations which
are sold will go mainly to libraries rather than to individuals._ The copyright
laws badly need either revision or reinterpretation but I am sure that your
subcommittee would wish Standard Reference Data to be of the widest possible
use to scientists. Certainly copying for sale or in such a way as seriously to
reduce sales must be prevented but Section 7(b) might mean that a univer-
sity library could not, for example, make a Xerox copy of a single page for
use by a professor or graduate student. I realize that present laws are
interpreted to permit such practices but it might be better not to make ap-
parent law breakers out of too many people.
With, perhaps, some attention to this one point I am happy to give very

strong support to H.R. 15638.
Very truly yours,

W. ALBERT NOYES, Jr.,
Ashbel Smith Professor of Chemistry.
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UNIVERSITY OF NOTRE DAME,
COLLEGE OF SCIENCE,

Notre Dame, Ind., July 5, 1966.
Hon. Emmo Q. DADDARIO,
Chairman, Subcommittee on Science, Research, and Development, Committee

on Science and Astronautics, House of Representatives, Washington, D.C.
DEAR CONGRESSMAN DADDARIO : In accordance with your letter of June 20,

I am transmitting herewith a statement regarding "H.R. 15638, a bill to pro-
vide for the collection, compilation, critical evaluation, publication, and sale of
standard reference data," for science and technology.
With best regards, I am,

Sincerely,
FREDERICK D. ROSSINI,

Dean of the College of Science.

STATEMENT BY FREDERICK D. ROSSINI

I am glad to have the opportunity to present a statement in support of the
National Standard Reference Data Program at the National Bureau of Stand-
ards. The primary objective of this program is to provide, for the scientific
and technical community, reliable numerical scientific information identified
as critical tables of standard reference data. Such data make possible the
advance of science and industry.

Science depends upon observation and measurement. The better and more
accurately we can observe and measure, the better and more rapidly our sci-
entists can develop theories to explain the natural state of things, and the
better and more rapidly our technology, and industry can develop products
to improve man's existence on earth.
Because of the great expansion in the quantity of numerical data of science

in all the scientific periodicals of the world, said to be doubling about every
eight years, we have long passed the time when each individual investigator
could personally scrutinize the total mass of literature to extract the numerical
data relevant to his needs. To make it possible for the scientist to assimilate
fully the new knowledge being generated in his field, we interpose between the
original literature and the end-using scientist a system of review and appraisal
of the scientific information by qualified experts. With such a plan, the
numerical data are collected, appraised, and compiled into critical tables of
standard reference data. With such standard reference data available, scien-
tists in research laboratories in educational, governmental, and industrial
organizations will then have a maximum of time to devote to their main mis-
sions, fortified with the knowledge that they have at their disposal essentially
all of the existing numerical data in the literature in the form of standard
reference data, critically prepared by experts.
With a complete set of critical tables of data available, the number of

man-hours of scientific time that could be saved in our laboratories is incal-
culable. Even more important is the fact that the numerical values so pro-
duced would be of much higher quality than can be produced by the sporadic
effort of scientists primary interested in other problems. The quality of the
data is very important in the highly competitive technological world of today,
where the precise control of temperature and pressure makes possible the
conduct of industrial reactions and processes heretofore considered impossible.
In his statement made before this Committee on June 30, 1966, Dr. Frederick

Seitz, President of the National Academy of Sciences, reviewed briefly the signifi-
cant involvement of the National Academy of Sciences-National Research Coun-
cil in the problem of critical tables of numerical data for science and technology.
This involvement began on a large scale with the preparation and publication of
the International Critical Tables (1922 to 1933), the work of the C:om.mittee on
Tables of Constants (about 1940 to 1955), and the work of the Office of Critical
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Tables (1955 to the present). The NAS-NRC Office of Critical Tables has made
significant progress in surveying the needs for critical tables, coordinating exist-
ing projects, providing a directory of compilation projects, and encouraging
uniform editorial practices and the use of approved symbols, units, constants,
and nomenclature. In addition, the NAS-NRC Office of Critical Tables, operat-
ing through the Office of the Foreign Secretary of the National Academy of
Sciences, has been successful in developing good liaison with compilation projects
in the other major countries of the world. But the establishment of new data-
compiling projects for new scientific areas required considerable funding and
little progress was made on this objective. In 1963, it appeared that this prob-
lem was solved with the establishment of the National Standard Reference Data
Program at the National Bureau of Standards, with the expectation of adequate
funding.
The true numerical value of a scientific constant is the same the world over.

Scientists in all countries have need of the quantitative information of science
put together in the form of critical tables of standard reference data. The
NAS-NRC Office of Critical Tables, through the Office of the Foreign Secretary
of the National Academy of Sciences, has made significant progress in encourag-
ing other countries to become more concerned about this problem on a world-wide
basis.
As reported by Dr. Seitz in his testimony before this Committee, the Office of

the Foreign Secretary of the National Academy of Sciences has spearheaded the
formation, under the International Council for Scientific Unions, of an ICSU
Committee on Data for Science and Technology, with "National" members from
six major countries (France, Germany, Japan, United Kingdom, U.S.A., and
U.S.S.R.) and "Union" members from twelve international scientific unions.
Through the operation of this world-wide Committee, it is hoped to have all
countries share, in proportion to their capabilities and resources, in the work of
compiling critical tables of standard reference data. Our country is looked upon
as the leader in this work and must be prepared to support its share of the costs
of this international collaboration, by the National Academy of Sciences, operat-
ing through its Office of Critical Tables.
In the United States, we recognize three sectors in our scientific and technical

community: university, industry, and government. It is important in our free-
enterprise system to encourage work on critical tables of standard reference
data in all sectors and to achieve the benefits of the competition resulting there-
from. To avoid serious duplication of effort in such work, appropriate coordina-
tion must be provided. The National Academy of Sciences, through its operating
instrumentality, the National Research Council, has served notably over the
years as a place where scientists from universities, industrial laboratories, and
government organizations come together for the purpose of exchanging ideas and
experiences, and arranging for appropriate coordination of their work in given
fields. We hope that industry will continue and expand its support of compilation
projects in areas of special interest. A notable example of such projects is the
American Petroleum Institute Research Project 44, which has, since 1942, been
compiling data on the physical, thermodynamic, and spectral properties of hydro-
carbons and related compounds. In the field of standard reference data, the
NAS-NRC Office of Critical Tables can provide an arena for needed coordination
and for the provision of advisory services.
With regard to the bill being considered by this Committee, H.R. 15638, to

provide for the collection, compilation, critical evaluation, publication, and sale
of standard reference data, I am in complete and enthusiastic accord with the
primary purpose of the bill, to make possible adequate funding of the National
Standard Reference Data Program at the National Bureau of Standards.
However, there are some specific comments on several sections of the bill, which

I wish to make, as follows:
Section 5. The system for pricing should not prevent the libraries in small col-

leges and universities, nor the libraries of small research laboratories in industry
and government, from having a full complement of standard reference data in
some appropriate form. This concern covers not only small libraries in univer-
sity, industrial, and government organizations in the United States, but also those
in all countries in the free world abroad, in many of which dollar currency is not
abundant.

Section 6. I approach with considerable hesitation the subject of a "seal of
approval" to be placed on each page, chapter, and volume of data under the Na-
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tional Standard Reference Data Program. It would seem to me to be adequate

to have reports from investigations supported by the National Standard Refer-

ence Data Program simply identified as serial publications of NSRDP. We hope

that there will continue to be many investigations in this field supported by other

than government funds, particularly by industrial associations, which have a big

stake in the direction and manner in which such programs are carried on. Among

such non-government investigations, there will be many scientists who feel that

the quality of their work should be determined not by a governmental or other

body affixing a seal of approval but by the process of hard scrutiny and use of

the data by their fellow scientists the world over. That is to say, "the proof of

the pudding is in the eating".
Section 7. If If I understand this correctly, every page, chapter, and volume, re-

gardless of origin, bearing the "seal of approval" of the National Standard Refer-

ence Data Program would be copyrighted. As stated by Dr. Seitz in his testimony

before this Committee, such action would serve as a deterrent to the free flow of

the numerical data of science. It is important that such free flow not be ham-

pered by any artificial restrictions. Natural barriers create enough delay in this

process without introducing additional ones.
In summary, I strongly and enthusiastically support the primary purpose of

this bill, which is to provide adequate funding for the National Standard Refer-

ence Data Program at the National Bureau of Standards, but recommend careful

scrutiny of Sections 5, 6, and 7, along the lines indicated above.
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SADTLER Rummuna LamatkromEs, INC,
Philadelphia, Pa., June 30, 1966.

Congressman GEORGE MILLER,
Chairman, House Committee on Science and Astronautics, House of Representa-

tives, Washington, D.C.
DEAR CONGRESSMAN MILLER: We at Sadtler Research Laboratories have been

scanning Infrared, Ultra Violet, and Nuclear Molecular Resonance Spectra since
1947. Based upon this experience, I should like to make the following statement.
We have been publishing reference Spectra during this nineteen year period.

The total number is now over 66,000 spectra. They are used by the leading
research laboratories in government, industry and universities in forty-five or
more countries. This private enterprise project contains more Standard Refer-
ence Spectra than this published by the rest of the world collectively.
The Bureau of Standards is of the opinion that it would be an easy matter to

collect other people's spectra and publish them. This is not the case. Whenever
we have done this, we have received severe criticisms because the samples used
by various laboratories are not always pure, and the Spectrophotometry is not
of standard quality. Many research workers have their own unique method of
scanning apd Spectroscopists cannot use those methods because they are un-
known. We; however, have published several papers on our scanning techniques
and sample preparations. We have been setting the Standards of the quality of
Infrared, UV, NMR, and DTA published spectra for U.S. and foreign research.
Many submit spectra of the same sample which greatly reduces the number of

different spectra available.
In 1964 at the Conference on Analytical Chemistry and Applied Spectroscopy in

Pittsburgh, we submitted a report on a new technique of preparing Infrared
Spectrograms which made 20% or more spectra out of date. This you can see
for yourself from the following examples.
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The Standard Reference Committee has tended to work on its own without

experienced industrial help. As a result, it fosters a project which in many

cases is out of date and this has not been satisfactory for the Bureau or for

industry committees who have tried this approach. The time involved in col-

lecting spectra of questionable value and duplicity can be more than the rescan-

ning of the spectra would take.
Any spectra or other physical data that would have the Bureau's seal should

be of the highest standard of quality. The standard quality would consist of—

a. sample analysed by the Bureau of Standards
b. purified by the Bureau of Standards, if necessary
c. run under Standard conditions
d. edited in a Standard way
e. printed in a Standard format

Any lesser procedure would not be worthy of the Bureau's seal and could be

greatly misleading to research.
I recommend that the Bureau of Standards preserve the integrity of its name

and use of its seal or name only on Standard data when the complete program is

done by the Bureau of Standards so that those in research are sure that the

samples are pure and there are no errors in the spectra. Should the Bureau not

be willing to meet these strict requirements, of which their reputation demands,

the work should be left to private enterprise which has handled his job success-

fully at minimal cost to the Government for nearly twenty years.
Should the Committee desire to discuss this further, I would be glad to meet

with the Committee on one day's notice before July 15th or after July 24th.

Respectfully submitted.
PHILIP SADTLER, President.



AMERICAN GAS ASSOCIATION, INC.,
New York, N.Y., August 8, 1966.

MT. PHILIP B. YEAGER,
Counsel, Committee on Science and Astronautics,
Rayburn House Office Building,
"Washington, D.C.
DEAR MR. YEAGER : This will supplement my letter to you of July 21st.
We have reviewed the Statement of Purpose for the Act, and the Act itself,

and we believe that it serves a worthwhile purpose in facilitating a critical evalu-
ation of scientific data. It will be a large task to undertake and accomplish.
One point in the Bill concerns us: Section 7. In this Section 7, standard

reference data is virtually made Federal property not to be used without the
permission of the Secretary of Commerce. This seems to be an unnecessarily
cumbersome device for the protection and identification of the compiled data.
The net result would be that the use of the data may be unduly restricted.
Would it be possible for the Secretary of Commerce to develop a symbol or

mark which could be used exactly as is a registered trademark? All data
which would be taken from the NBS compilation would have to be identified
with such symbol or mark but would not require the permission of the Secre-
tary of Commerce. Thus, all data taken from the NBS compilation would be
properly identified and the credit inferred therefrom and its accuracy attested
to thereby, but the use of the data would be unhindered.
We feel that this is certainly a worthy endeavor.

Cordially,
W. R. SARNO,

Director, Utilization Bureau.
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INSTRUMENT SOCIETY OF AMERICA,
Portland, Oreg., July 22, 1966.

Mr. PHILIP B. YEAGER,
Counsel, Committee on Science and Astronautics, House of Representatives,

Washington, D.C.
DEAR MR. YEAGER : At your invitation, I am pleased to comment on H.R.

15638, a bill to provide for the collection, compilation, critical evaluation, pub-
lication and sale of standard reference data.
The objective of the bill to provide for the compilation and positive identifi-

cation of scientific data which has been validated by a critical review is worthy
,a full support.

It would appear, however, that paragraph (b) of Section 7 is unduly restrictive
in preventing any reproduction of any "data compilation bearing the Standard
Reference Data symbol or mark adopted pursuant to section 6 of this Act."
As tables of scientific data are now widely published in college textbooks,

technical magazines, scientific papers, manufacturers' literature, technical
society journals, and standard scientific reference works not published by the
Department of Commerce, the flow of valid technical data could be impeded by
a strict enforcement of paragraph (b) of Section 7.
Presumably, the validated data contemplated under the act would be data

which would come into general use and the restriction that it could not be
reproduced except by written prior authorization of the Secretary of Com-
merce would place an unnecessary restraint upon the dissemination of technical
information,
As this data gathering and validation process would be paid for from tax

dollars, and as it has been the custom not to place copyright restrictions ,on
publications so developed in the past, it would appear unwise to make an
exception to this broad general policy in this specific case.
On the other hand, the association of the Standard Reference Data symbol

with the validated data should be controlled. It appears that this is the pur-
pose of Section 7, paragraph (a). To clarify paragraph (a) of Section 7,
the wording should be made more precise, i.e.:

(a) associate the Standard Reference Data symbol or mark adopted
pursuant to section 6 of this Act with any data compilation provided for
in this Act.

Paragraph (b) of Section 7 should then be eliminated entirely.
Very truly yours,

DOUGLAS C. STRAIN,
Director, Measurement Standards Instrumentation Division.
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UNIVERSITY OF CALIFORNIA,
Los ALAMOS SCIENTIFIC LABORATORY,

Los Alamos, N. Meo., June 30, 1966.
Hon. EMILIO Q. DADDARIO,
Chairman, Subcommittee on Science, Research, and Development, Committee

on Science and Astronautics, House of Representatives, Washington, D.C.
Sin: In response to your request for comments on H.R. 15638 I have the follow-

ing to say:
The explosive growth of quantitative knowledge in the physical sciences dur-

ing the past twenty years is revolutionizing technology and thereby all our lives.
In some technologies, for instance nuclear reactor design, the demands for
evaluated data to be used as input to complex calculations has been so pressing
that the quantity and quality of nuclear data has prolifereated tremendously
beyond what might have occured under a lesser stimulus. The large volumes
of this data and the complex computerized methods of utilizing it have neces-
sitated systematic bibliographic, compilational and evaluational activities to
be instituted which have given us a practical foretaste and painful experience in
a segment of this problem which can be expected to permeate much of the physical
sciences in the forthcoming future.

It is thus timely, if not already somewhat late, to be taking steps on a co-
ordinated national basis which will prepare us for the future utilization of scien-
tific data in a practical and rational way. The Bill H.R. 15638 appears to lay
a suitable foundation for this activity.
Many practical problems of great complexity must be overcome and indeed

must be continuously worked on to achieve the long-range ends of such a system.
It is therefore worthwhile to consider briefly what some of these ends are since
unfortunately various expedients will have to be used in the immediate future
to get started on the task of catching-up with mountains of data already in exist-
ence. It is my belief that in a generation the technological demand for scientific
data will be so great both in quantity and rapidity of access that the time-
honored system of publication in the printed form will be considered primarily
archival. In the past, major users of new scientific data have been the scientists
themselves and the conventional publication system was eminently satisfactory,
but today even the academic scientists often have urgencies requiring more rapid
and complete access to scientific information than through the traditional
channels. The future thus clearly points toward computerized methods of data
handling in particular for storage, rapid access, rapid revision and insertion and
for direct use in many varieties of calculational problems. And thus the need
for centralized approaches to a National Reference Data File is easily discernible
even including its rather probable future configuration.
The proposal to utilize to the maximum extent those data compilation efforts

already existing and to encourage further compilation to be started by experts
in the various disciplines is a most desirable starting point. The direction of the
National Standard Reference Data System (NSRDS ) should however be so
oriented that it can exert strong guidance in certain areas. This should be
possible because of its central position. For instance, bibliographic work
precedes a great deal of present day data compilation; much of this kind of
work does not require professional scientists to carry out (although competent
scientific direction must exist). At present many different compilations of data
in specialized portions of a particular subfield begin with literature searches of
precisely the same literature and often by scientists. This wasteful procedure
can certainly be rectified to a large extent particularly if centrally guided. Sim-
ilarly, the problems of converting the data to the appropriate computerized
form and the details of the computer systems themselves should be standardized
to the greatest extent compatible with the requirements of the system. The Bill
and the Plan of Operation of the NSRDS should make it possible for adequate
advice to be obtained on such details.
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There is, however, one area of scientific data activity in which it is impossible
to avoid the detailed attention of those scientists who are expert and specialized
in the particular data in question. This area is "evaluation" and lies at the very
heart of the requirements of the NSRDS. For instance, the NSRDS has as
one of its major outputs data on some physical quantity which it maintains
is today's best value with an assigned error as determined by certain expert
evaluators in the field. This evaluation function clearly cannot be by-passed
for the purposes in mind and is not amenable to computerization since it will
usually be derived by painstaking value-judgments to many experimental con-
tributions by an expert in the field. A further example of "evaluation" of a
different kind is the supplying of interpolated or extrapolated information where
experimental data does not exist; again highly capable scientific experts are
essential to provide this information.
It would appear that the basic requirements for a working NSRDS are being

set up by H.R. 15638 and by the existing efforts in the field. It should be remem-
bered that this effort must be a continuing one and that full support should be
given to it by the scientific, technologic and engineering communities. This will
occur only if firm recognition and fiscal support is provided by the Congress
not only through the Department of Commerce but also through those other
Federal Agencies participating in the system.
Success in the attainment of the objectives of H.R. 15638 will be a major

contribution to our nation's eventual technologic strength and position.
Very truly yours,

R. F. TASCHEK,
Physics Division Leader.



THE UNIVERSITY OF MICHIGAN,
Ann Arbor, July 13, 1966.

Hon. WESTON E. VIVIAN,
Congress of the United States,
District Office, Ann Arbor, Mich.
DEAR DR. VIVIAN : Thank you for your letter of June 28 and for the informa-

tion in regards to H.R. 15638. I have read through the bill and the amplifying
comments and would submit to you my reactions.

1. There is no doubt a very definite need for such standardization of scientific
and technical reference data. I have had occasion in my work to use a number
of publications which have been put out by the Bureau of Standards and have
found them most helpful. In particular I have used NBS Circular 500, "Selective
Values of Chemical Thermodynamic Properties" and have found this a most
useful and valuable document. I can, however, think of a number of other
areas in which such standardization of data would be most helpful and useful.
Therefore, I am basically in support of this bill.

2. It seems to me that it should be firmly established that it will be possible
for those writing textbooks, handbooks, etc., to have permission to reproduce
reasonable amounts of the data in the appendix of such books. In the two
thermodynamic books which I have written, I included a brief summary of cer-
tain data which was included in NBS Circular 500 and felt it greatly enhanced
the value of the book to the student, and served effectively to introduce the
students to such data and by appropriate reference and acknowledgment would
lead the student to a basic source of additional data. It would seem to me
imperative that provision be made for permission to include summaries of such
data in various textbooks and handbooks.

3. I believe it will be immediately evident when such a program is launched,
that there is a need for experimental work to provide accurate data which is
not at present available. We are currently engaged in measurements of such
data and in our Thermodynamics Laboratory in the Department of Mechanical
Engineering. Consideration should be given to funding and the means by which
these funds can be appropriately distributed to insure that work can be done to
provide necessary data which is not now available.
4. It would seem to me that some advisory board, which would include an

appropriate balance of representatives from Government, industry, and the Uni-
versity, ought to be established to guide in the formulation of policy by which
the intent of this bill will be implemented.
I would be pleased to testify in these matters if it would appear to be desirable.

However, I'd be very happy to leave these suggestions with you, and have you
handle them as you see fit.
Again many thanks for bringing this to my attention.

Sincerely yours,
GORDON J. VAN WYLEN, Dean.
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