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FOREWORD

The Patent, Trade-Mark, and Copyright Journal of Research and Edu-
cation is (1) devoted to the publication of scientific research regarding the
principles, the facts, and the practical operations of the patent, trade-mark,
copyright and related systems of the United States and other coun-
tries; (2) calculated efficiently to educate and inform across broad fields
the general reader and those with special interests from business, industry,
the sciences and the professioris with respect to the functioning of these
systems; and (3) dedicated to convey to these publics the relation of the
systems to industrial and social progress.

The Journal will serve as the médium of communication for the work
of The Patent, Trade-Mark, and Copyright Foundation, and will also be
available for the work of individual scholars.

The first issue contains an introductory section on the Foundation gen-
erally, reports on completed projects, and interim reports on projects in
process. Future issues will include contributions from individual scholars
and students, and a miscellaneous section containing articles, annotated
bibliographies, book reviews, etc,

The Journal's Editorial Committee comprises the Foundation’s officers
and selected members of the Staff. A sub-committee of the Advisory Coun-
cil will be appointed to devote itself solely to the business of the Journal,
and from time to time the National Directors, Area Committee Chairmen,
and selected members of the Foundation will serve as the contributing
editors.

Two issues are contemplated in the year 1957 and it is expected that the
Journal eventually will be published quarterly.






The Patent, Trade-Mark, and Copyright Foundation

INTRODUCTION

THREE YEARS ago The Patent, Trade-Mark, and Copyright Foundation was

placed in operation by The George Washington University as part of the Uni-
versity’s research and educational facilities. It was established under a Declaration
of Trust executed by the Board of Trustees of the University which declares that
the research of the Foundation will be carried on without regard to, and inde-
pendently of, the special interest of any group, or body politic, whether political,
legal, social, or economic. The scope of the objectives of the Foundation is set forth
in the Declaration of Trust as follows:

The Board of Trustees of the University . . . will . . . devote the income . . . to
research and education and to increase the understanding and knowledge of
the people of the United States of America of the nature and value of the incen-
tives granted under the Constitution to authors and inventors to promote the
progress of science and the useful arts, including the fields of patents, copyrights
and trade-marks. . .

BACKGROUND AND PHILOSOPHY

Within the broad fields of its endeavors a university should always be responsive
to a recognized need for research and education. The George Washington Univer-
sity has recognized the existence of such a need for gathering and disseminating
knowledge concerning the fundamental principles, the facts, and the impact of the
operation of the patent systém and related systems upon the industrial and social
structure of the United States and the various nations of the world. Recognizing
this need and in the traditional role of a university as an independent searcher for
truth and understanding, it has found a new channel through which the dynamic
flow of its educational work is expressed.

The American people have created and fostered an industrial system from which
inventive resourcefulness, technical know-how, investment of risk capital and devel-
opment costs, and persistent scientific research have given to the citizenry a pro-
gressively higher standard of living. This industrial progress has been due to more
than the exploitation of rich stores of raw materials. Our people have traveled a
road of steady industrial advance under the impetus of beliefs based on the concept
of individual enterprise. The patent system of the United States was conceived
and developed in the context of traditions, interests, and ideals whereby citizens
were to determine their fate and national destiny primarily by the fruits of their
individual enterprise. '

Against the background of these beliefs The George Washington University has
launched a program of more systematic and continuous research and education, in
order to secure greater knowledge and understanding for appraisal of the contribu-
tions made to the progress of science and useful arts through the patent system,

1
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the copyright system, the system of laws governing trade-marks and trade names,
and all related bodies of law pertaining to industrial, literary, artistic and intellectual
creations.

A FRESH APPROACH

The startling fact is that the existing literature in the fields covered by the
Foundation’s research does not reflect any previous undertaking by a university
to pool, analyze, and systematize factual information and principles across the
entire range of the functioning and impact of patents, trade-marks, and copyrights
upon the American national economy and in the international sphere. Literature
from sources other than universities undeniably has had, and will continue to have,
an important place in fostering understanding about patents and related fields. A
wealth of views has come from many walks of life and from the three branches of
Government—the Legislative, Executive, and Judicial. In this literature is some-
times reflected a clash of viewpoints essential to democratic processes that give free
play to advocacy. Lawyers, scientists, engineers, industrialists, legislators, govern-
ment administrators, and the courts have given eloquent testimonial to their interest
in the never-ending search for understanding and appraisal of what the patent and
related systems have meant to America and to the world.

UNIVERSITY RESEARCH DISTINGUISHED

The University offers an ideal agency for conducting research and educa-
tion free from self-interest, a guarantee of objectivity, the hallmark of free inquiry
vital to the success of such an undertaking. By the very nature of its educational
goals and organization such a university approach gives assurance of a coordinated
and systematic treatment of the problems. In order to evaluate adequately the pur-
poses and results of the various systems of laws and their functioning in society,
the resources of a university are needed to marshall all the facts concerning the
operation of the patent and related systems. These facts must be subjected to contin-
uous analytical scrutiny. Further, a fresh approach to the complex problems of these
systems requires a synthesis of the various views set forth in the literature produced
from sources outside the University by persons of varying educational and profes-
sional backgrounds. The conclusions reached in these writings represent the several
viewpoints with different perspectives as to the objectives and operation of the sys-
tems under consideration. At times these views are seemingly incompatible or flatly
contradictory. No other approach than the one described above can hope to com-
mand the confidence of the American citizenry in that free inquiry so necessary to
reconcile these divergent views.

There are other reasons which dictate the need for research and education con-
cerning these fields of inquiry. Patents, trade-marks, and copyrights, and other em-
bodiments of ideas and discoveries touch upon all of the physical and social sciences.
When these disciplines of learning overlap in the never-ending search for better
integration of our national resources and under the pressures created by social
changes and world conditions, inevitably there is interaction of political and eco-
nomic concepts. There are claims relating to private interests and to the public
interest, allegations regarding the relative merits of the contributions made by the
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individual inventor and the industrial laboratory, and a multiplicity of other dis-
puted questions with respect to private incentives and rewards and public policy
considerations.

The university is the traditional means of weighing these factors and of bringing
factual and constructive analytical resources in aid of the resolution of these differing
opinions. In so doing, the university must take into account a scale of values im-
bedded in the beliefs of the people who live under a particular political and social
order. '

PUBLIC INFORMATION

Another basic reason for the University’s interest in the Foundation is the gap
now existing because of the lack of educational means of conveying to the citizenry
of the country the basis for a factual and intelligent comprehension of the patent
and related systems. The patent system needs further study and explanation for
the benefit of the many citizens who today know little about the effects of the system
upon their everyday life. Professional and scientific writings are obviously not de-
signed to accomplish the purpose of explaining to “John Q. Public” the fundamental
principles and salient facts of the patent system. While certain organizations have
already distributed written material on the elementary aspects of inventions and
patents, no university has yet undertaken such a task as an organized educational
activity which may gain wide public acceptance for its authoritative and objective
character. The Foundation is an excellent medium for such a project. It can perform
this task not only in dissemination of published material but also in adult education
programs of instruction and lectures.

There is also recognition of the need for educational measures to convey more
systematically and with breadth of coverage, knowledge about the patent system as
part of the curricula of elementary and high schools and colleges. From those class-
rooms go forth the citizens who join the ranks of future scientists, engineers, and
business executives. Directly or collaterally they will be dealing with the patent and
related systems. This national resource in knowledge about such systems can be
seriously impaired unless such persons are made aware of the basic principles and
operative effects of the patent system. We believe that a research and educational
foundation under university auspices is the logical channel through which to for-
mulate and put into effect courses of instruction and training programs for utiliza-
tion by the educational institutions of this country.

BALANCE BETWEEN THEORY AND PRACTICE

Lest the objectives of the Foundation be not fully appreciated, it should be stated
that the research and educational program is not envisioned as an academic venture
solely into the realm of pure theory.

No university worthy of its traditions could fail to strike a proper balance between
theory and practice. Supporters of the Foundation have the right to expect from
- the Foundation a high level analysis and largeness of coverage of all phases of the
systems of laws related to both the essential concepts and realities of the arts and
sciences from which flow invention, authorship, industrial and artistic discoveries.
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Frontiers of these areas of learning must be continuously expanded. Study and
organization of the vast body of knowledge in these fields require orderly processes
for gathering information and for making it meaningful in terms of the national and
international economic and social organisms.

Yet a university should avoid the doctrinaire approach of the researcher in an
ivory tower. Knowledge is power only when it comes to grips with the realities of
the world within which it is used. Hence, the Foundation conducts its inquiries by
going to the laboratory, to the factory, to the business executive, to agriculture, to
labor and to the consumer to bring this knowledge into relation with the aspirations
and practical problems faced in all of these interrelated areas of our national life.

COOPERATIVE ENTERPRISE DEVELOPS

In a broad sense, The Patent, Trade-Mark, and Copyright Foundation represents
an experiment in interdisciplinary, or perhaps better, multidisciplinary research. It
is an experiment in the reintegration of specialized information, in the re-establish-
ment of the community of knowledge. An interdisciplinary approach would always
seem to be pertinent to the study of phénomena that have wide cultural implications,
regardless of the particular contexts in which these phenomena may arise. Such an
approach seems implicit in the concept of a university. In any case, the need for a
coordinated attack on problems of knowledge is becoming more generally appreciated,
as is evidenced by the founding of new journals that cut across the boundaries of
conventionally recognized subjects, by the reorganization of university courses and
departments, by the development of “operations research,” “team research” and
similar group activities at the schools and in industry.

In its own area of interest, The Patent, Trade-Mark, and Copyright Foundation
has sought to derive the benefits of both specialization and recombination. Investi-
gators and consultants for particular research projects are commonly drawn from
different disciplines and professions. They work together on such projects, con-
tributing according to their particular education and experience. They also partici-
pate ex officio in critical reviews of plans, procedures, findings, and reports for
projects for which they do not have primary responsibility. This integration  this
intellectual cross-fertilization, has proved fruitful.

Although successful interdisciplinary research leads to a whole that is greater
than the sum of the parts, the administrative burdens are heavy and the psychologi-
cal strains are great. Experts in particular fields work with premises, words, and
mental models that are at least familiar to, if not always approved by, their own
colleagues. But when they have to communicate with and persuade experts in other
fields, the task may at first seem hopeless. The initial prejudices of insularity are
strong; the challenge and response need not always take a constructive course.

The Foundation’s brief experience has shown that rapport can eventually be estab-
lished, that good working relationships can with patience and tolerance be achieved.
After the first bristling contacts and exchanges, unlearning and new learning occur.
New bonds of group unity are formed, and cooperative productive enterprise be-
comes possible.
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FOUNDATION OPERATION

The Foundation is employing a fourfold method of attack. Projects are to be:
(1) pre-planned, (2) interdisciplinary, (3) empirical, and (4) objective. The first
task of the Foundation after it was placed in operation by the Board of Trustees of
The George Washington University in February of 1954 was to construct an over-
all plan of investigation. This plan is being carried out in seven major areas. The
definition of these areas is based either upon the uniqueness of the combination of
disciplines to be employed or upon the fact that the particular subject matter could
best be studied in a unified approach.

Although the over-all Foundation program first envisaged has since been elab-
orated in ways not then foreseen, the gradual fulfillment of the program, as con-
ceived at that time, is being achieved more and more as our projects develop and
are completed. Of course, each step forward reveals the need for taking still more
steps and the map that guides us has to be redrawn constantly, but as a result of
our experience to date we have been using our over-all plans ever more confidently.

The principal objective of the Foundation is to illuminate the significance of the
patent and related rights in the past development, current operation, and future
course of the American enterprise system. This interest has naturally led to the
engagement on research projects of scholars able to handle economic, accounting,
statistical, psychological, and other social science tools. Such interdisciplinary co-
operation is beset by various difficulties, but it also affords important opportunities
for the advance of knowledge along a common path into new fields.

The experience of the Foundation suggests the nature of the barriers that have
to be overcome to establish interdisciplinary rapport. Mistrust of certain disciplines
or professions is not uncommon among certain others. In the case of law, for
example, it stems perhaps from the historical primacy of law among the social
sciences and from the aspiration of some practitioners of other social sciences to
the public status that lawyers have traditionally occupied. But much more important
and more immediate is the difficulty of communication. Differences in training and
experience give rise to dissimilar “gestalts,” research tools, and modes of thought
and expression. As in the antitrust field, a workable concept and language relation-
ship between the disciplines has to be worked out. Indeed, the Foundation’s ex-
perience indicates that the energy displayed in the initial semantic and conceptual
jousts is being turned to constructive uses, that the heat is being converted into
light. The achievement of a wholesome type of competition, a true interdisciplinary
cooperation, is leading to unanticipated benefits, as well as to the gradual fulfillment
of the Foundation program.

The work of the Foundation is based on empirical research (the third method
of attack referred to above). In all cases, whether it be an exploratory, a pilot, or a
larger study the conclusions reached are based entirely on the facts found by the
investigators. These facts reveal the actual operation of.the patent and related
systems. From an analysis of these facts we hope eventually to be able to determine
and evaluate the impact of the systems on the American industrial and social
structure.
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Finally, the Foundation has from the beginning been conscious of the importance
of objectivity and non-partisanship. It is concerned with free investigation and
interpretation for the social good. This aspect of the Foundation is assured by the
fact that it is an intégral part of the University, a private institution, with a proud
tradition of free inquiry for over 136 years.

HISTORY

Located in the Law School on The George Washington University campus, the
Foundation has evolved from a rudimentary idea to a fully developed organization,

The story of the Foundation goes back to February 15, 1949, when.the American
Patent Law Association, by resolution at its stated meeting and subsequently by
referendum vote, recognized the need for research and education under university
auspices in the field of patent and related systems of law. The George Washington
University, in accordance with this resolution and a referendum of the Association,
agreed to undertake the establishment of the Foundation.

Among the people primarily responsible for the University undertaking this task
were Dr. Cloyd H. Marvin, President of the University; Professor S. Chesterfield
Oppenheim, then Acting Dean of the Law School; and Mr. Conder C. Henry, of
Washington, D. C. Great assistance in the formulation of the Declaration of Trust
was provided by Mr. Henry R. Ashton, of New York; Mr. Virgil E. Woodcock,
of Philadelphia; and Mr. Robert C. Watson, of Washington, D. C. Important assist-
ance in establishing the Foundation was also rendered by Mr. Max McGraw, of
Chicago, and Mr. Frank A. Howard, of New York, a Trustee of the University.

On July 1, 1950, an office for The Patent Foundation, as the Foundation was
then called, was opened in the Law School of the University with an administrative
secretary. The work of the office was devoted mainly to the preliminary organiza-
tional work, the editing and production details on a brochure announcing the Foun-
dation, compilation of mailing lists of prospective Foundation members, and in se-
curing the cooperation of various patent law associations in the endeavor. Men of
national importance who indicated their interest in the enterprise by agreeing to
serve as Honorary Members of the Foundation were Joseph W. Barker, Vannevar
Bush, Cyrus S. Ching, John W. Davis, Charles F. Kettering, and Max McGraw.

LOCATION OF FOUNDATION

A Declaration of Trust was signed by the Board of Trustees of The George
Washington University August 3, 1950. This University became the site of the
Foundation because of certain factors of its history and location in the nation’s
capital.

The George Washington University Law School is well known for its traditional
interest in providing instruction and training for patent lawyers. Decades of this
education in patent law have built up a body of alumni spread across the nation as
members of the patent bar and including many leaders in the activities of the patent
law associations of national, state, and local membership. This national representa-
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tion is a natural sequence of the fact that the student body of the Law School is
constantly drawn from the 48 states.

Location in the nation’s capital is a geographic factor of national iniportance. The
District of Columbia is not a local community. It belongs to the nation. It is the
hub of the wheel from which radiate spokes that reach all corners of the land. Loca-
tion of the Foundation in Washington is in keeping with the national character of
the problems of our patent system.

In the nation’s capital is the focal point of all matters patent. Here are available
the deliberations, decisions, and complete records of such agencies as the United
States Patent Office, the Court of Customs and Patent Appeals, the Department
of Justice, the Patent Subcommittees of the House and Senate Judiciary Committees
and the Supreme Court of the United States.

In the nation’s capital are also rich resources in library collections such as those
of the Library of Congress and other governmental libraries and in the collections
of private organizations. Numerous national and international, professional, scien-
tific and business organizations in fields directly or indirectly related to the work
of the Foundation have headquarters in the nation’s capital.

FIRST PUBLIC ANNOUNCEMENT

In June, 1951, the establishment of the Foundation was first publicly announced
at a press conference in Washington. Coverage was given by such nationally cir-
culated newspapers as the New York Times, New York Herald Tribune, Washing-
ton Post, and Washington Ewvening Star, and by the press in such wide-spread
places as Youngstown, Fort Worth, and San Francisco. Trade and professional
journals took note of the establishment of the Foundation, and gave considerable
space in both news columns and editorial pages.

Then in July, 1951, a 24-page brochure, “The Patent Foundation in the Nation’s
Capital,” was sent to patent attorneys, general counsels, business and industrial
executives, public officials, educators, editors, and publicists. This brochure, 10,000
copies of which were distributed, set forth in considerable detail the need for, and
the purposes, objectives, and working operations of this research foundation. With
the brochure was sent a copy of the Declaration of Trust under which the Founda-
tion was established, and a letter of invitation to become a member of the Founda-
tion from the President of The George Washington University, Dr. Cloyd Heck
Marvin.

In response to industry inquiries aroused by this literature, Acting Director Col-
clough, then Déan of the Law School, sent a supplementary letter on details of
contributions to executives, and discussed the project with many of them. He ex-
plained the Foundation on various occasions in talks before the American Patent
Law Association, the Section on Patent, Trade-Mark, and Copyright Law of the
American Bar Associatic;n, and the National Council of Patent Law Associations.
The Section on Patent, Trade-Mark, and Copyright law adopted a resolution in
1951 endorsing the Foundation, which was subsequently approved by the House of
Delegates of the American Bar Association. Through the assistance of the National
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Council, 14 and later 15 of 18 state and city patent law associations endorsed the
Foundation.

In July, 1952, three distinguished patent attorneys, Colonel Lawrence C. Kings-
land, of St. Louis (former Commissioner of Patents) ; Mr. Fulton B. Flick, of Pitts-
burgh; and Mr. Robert C. Watson, of Washington, as National Directors of the
Patent, Trade-Mark, and Copyright Foundation Membership Committees, circular-
ized the membership of the American Patent Law Association, urging further sup-
port of the Foundation. In January, 1955, the Honorable Mr. Watson withdrew
from the committee by reason of his appointment as Commissioner of Patents, and
Brigadier General Harry H. Semmes of Washington, D. C., became a Director in
his place.

Originally called The Patent Foundation, the organization’s new name, The
Patent, Trade-Mark, and Copyright Foundation, was authorized by the Board of
Trustees of the University. The desirability of this change stemmed from a recog-
nition that the broad scope of the Foundation’s work, as provided in the Declaration
of Trust, embraced these systems, as well as the patent system. The new name is,
therefore, more accurately descriptive of the Foundation’s scope.

FUND RAISING CAMPAIGN

During this organizational phase of the Foundation, assistance was received from
the Alfred P. Sloan Foundation through two grants-in-aid. These funds, kept sepa-
rate from member and donor contributions, provided for (1) an administrative
secretary who managed the Foundation office, (2) the expenses of that office, and
(3) the costs of the fund-raising program. '

The geographical spread and the prestige and influence of attorney and corporate
members were lively indications of the quality of interest in this undertaking. It
needed, however, to be further established that nationwide support, intellectual and
financial, of the quality and quantity necessary to success, would be realized before
the Foundation could be put into actual operation by the Board of Trustees of The
George Washington University.

In April 1953, when Executive Director L. James Harris became an officer of
the Foundation, committees to assist the Foundation in obtaining financial support
were reorganized and activated on a regional basis, new ones formed and their duties
expanded to include eventually cooperation in the actual work of the Foundation.
These area committees, in metropolitan centers of the United States, were com-
prised of representatives of industry, business, science, and the legal profession who
had an abiding interest in patent, trade-mark, copyright and related systems of law.

During this formative period, Executive Director Harris, in view of the impor-
tance of bringing the story of the Foundation to the American public, concentrated
on traveling throughout the United States, visiting numerous cities in the industrial
areas. He made personal contacts with key industrial, foundation, and association
executives and patent and general counsels through visits, interviews, and speeches.
He, in general, helped lay the groundwork for the regional committees by facilitat-
ing responsiveness in potential members and donors and in gaining financial support
for the new Foundation.
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FOUNDATION OPERATIONS BEGIN

Early in 1954 the fund-raising campaign, having reached a goal which gave
reasonable assurance that the Foundation would have sufficient funds to be estab-
lished on a sound financial basis, culminated in the Foundation’s being placed in
operation at the University. At that time Oswald S. Colclough and L. James Harris
were appointed Acting and Associate Directors, respectively, to administer the
Foundation and direct its research program. During the period June-October 1954,
an Advisory Council, comprised of men of national importance, was appointed by
the President of the University with the approval of the Board of Trustees. Their
first annual meeting was April 21, 1955.

All facets of the problem of establishing the initial agenda for the Foundation
research program were examined, and with the advice and assistance of the Ad-
visory Council and selected members, pilot projects and a staff to carry them out
were chosen. The Foundation was ready, then, to launch its inquiry into the patent,
trade-mark, copyright and related systems of law.

ORGANIZATION

The Foundation has a Director, an Executive Director, an Office Staff, and a
Research Staff. The organization also includes the Advisory Council, National and
Area Committees. All plans and operations originate with or are initiated through
the office of the Foundation and a large part of the actual procedures of certain
projects are carried out in that office.

OFFICERS

The Director, Oswald S. Colclough, Vice-Admiral (Ret.) United States Navy,
is Dean of Faculties of The George Washington University and Acting Dean of
the Law School. The Director has supervision of all aspects of the work of the
Foundation.

The Executive Director, L. James Harris, formerly Committee Counsel to the
Judiciary Committee, House of Representatives, and Counsel to its Sub-Committee
on Patents, Trade-Marks, and Copyrights, a Professorial Lecturer in Law at The
George Washington University Law School, directs and coordinates the administra-
tive and research work of the Foundation. Personnel, projects, publications, and
programs are under his immediate supervision and management.

ADVISORY COUNCIL

~ An Advisory Council,! consisting of nationally recognized men in the fields of
commerce, education, science, manufacturing, labor, finance, and the professions,

1 Members of the Advisory Council, past and present, are:

Willard C. Asbury, Vice President, Esso *Emanuel Celler, Chairman of the House
Research and Engineering Co. Judiciary Committee

Joseph W. Barker, Chairman of the Board, Cyrus S. Ching, Industrial Relations Con-
Research Corporation sultant

Vannevar Bush, former President, Carnegie +john W. Davis, Davis, Polk, Wardwell,

Institution of Washington Sunderland & Kiendl
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advises on policy determination and the formulation of specific programs. The
Chairmen of the House and Senate committees having jurisdiction over patent,
trade-mark, and copyright legislation of the United States, and the United States
Commissioner of Patents have the rights and privileges of ex officio members of
the Advisory Council to the extent they may wish from time to time to exercise
them and so long as they hold their respective offices. At the annual meeting of the
Council, held at the University in the spring, the Council reviews the Foundation’s
progress, evaluates the current research projects, discusses decisions concerning
new projects, and advises on future plans. Officers for this year, elected at the
April 11 meeting, are:

Chairman~—Lawrence R. Hafstad, Vice President in Charge of Research,

General Motors Corporation

Vice-Chairman—Mervin J. Kelly, President, Bell Telephone Laboratories
The Advisory Council renders to the Board of Trustees of the University an annual
report of its views and recommendations.

AREA AND NATIONAL COMMITTEES

Area committees in 11 large metropolitan centers of the United States assist in
the Foundation’s work and in soliciting members. Eminent patent attorneys serve
as Chairmen of the Area Committees? and .as National Directors® of these commit-

t*Harley M. Kilgore, Chairman of the Sen-

ate Judiciary Committee

David E. Lilienthal, Chairman of the
Board, Development and Resources Corp.

Max McGraw, President, McGraw-Edison
Company

John M. Olin, Chairman of the Board, Olin
Mathieson Chemical Corporation

H. J. Rand, President, Rand Development
Corporation

David Sarnoff, Chairman of the Board,

Laurence B. Dodds, President, Hazeltine
Electronics Corp.

Thomas K. Finletter, Partner, Coudert
Brothers

Luis de Florez, President, de Florez Engi-
neering Company, Inc.

Lee J. Gary, Gary, Desmond & Parker

Edwin R. Gilliland, Professor of Chemical
Engineering, Massachusetts Institute of
Technology A

Lawrence R. Hafstad, Vice President in
Charge of Research, General Motors Corp. Radio Corporation of America

+John M. Hancock, Partner, Lehman Broth- Glenn T. Seaborg, Professor of Chemistry,
ers University of California

Learned Hand, Judge, United States Circuit
Court

J. King Harness, Harness, Dickey and
Pierce

Mervin J. Kelly, President, Bell Telephone
Labcratories

Charles F. Kettering, Chairman of the
Board, Kettering Foundation

+ Deceased.

* Ex Officio members of Advisory Council.

2 Area Committee Chairmen are:

Boston ................ Merwin F. Ashley
Chicago .................. James P. Hume
Cleveland ................ Albert R. Teare
Detroit ..................... G. H. Willits
Milwaukee ............... Harold S. Silver
New York ........... George W. Hastings

8 The National Directors are:

*Robert C. Watson, Commissioner of Patents
Edward R. Weidlein, former President,
Mellon Institute of Industrial Research
Charles E. Wilson, Chairman of the Ex-
ecutive Committee of the Board of Di-
rectors, W. R. Grace and Company
William T. Woodson, Woodson, Pattishall

and Garner
Philadelphia ............... John D. Myers
Pittsburgh .................. Karl B. Lutz
San Francisco .............. Paul D. Flehr
St.Iouis .............. Alfred W. Petchaft
Washington .............. John W. Malley

Fulton B. Flick, Lawrence C. Kingsland, Harry H. Semmes
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tees. As the Foundation proceeds with its research and educational projects the
Committee serves as a point of contact in its area.

RESEARCH STAFF

The Foundation’s Research Staff* is composed of outstanding men in such fields
as economics, statistics, law, and industrial psychology. These people, all busily
engaged in their own specialties, have joined in the work of the Foundation because
of their keen interest in the opportunity which the Foundation affords to participate
in the opening of this relatively new field of research to systematic university
investigation. Professor S. Chesterfield Oppenheim, of the University of Michigan
Law School, is Adviser on Research. Professor Oppenheim, author of books and
articles in antitrust and trade practice laws, was co-chairman of the Attorney
General’s National Committee to Study Antitrust Laws (1953-55). Mr. John C.
Green, Consultant to the Foundation, is Director of the Office of Technical Services
and Executive Director of the National Inventors Council, Department of
Commerce.

FOUNDATION MEMBERSHIP

The Foundation’s membership is comprised of individuals, firms, companies,
foundations, and associations who believe in and wish to support the work of the
Foundation. By contributing to the Foundation, members and donors make it pos-
sible for the Foundation to conduct its research, and in turn are kept informed by
means of reports and publications of the results of that research and of other re-
search work in these fields.

Four classes of membership are: Life Members, contributing in any one year
$10,000 or more ; Sustaining Members, contributing from $500 to less than $10,000;
Participating Members, contributing from $100 to less than $500; and Members,
contributing from $10 to less than $100. All memberships other than Life are for a
period of one year. Contributors to the Foundation who do not wish to apply for
membership are designated as Donors.

PROGRAMS

PROJECTS

All the projects being explored or undertaken by the Foundation at this time are
concerned generally with obtaining a better understanding of the nature and value
of the patent, trade-mark, and copyright systems. This over-all purpose is being
carried out in seven selected areas to provide as comprehensive a picture of patents,
trade-marks, and copyrights as can be obtained with current resources and tech-
niques at the Foundation’s disposal. The projects undertaken are starting points of
a series of integrated research studies in the respective areas.

4 See pages 13-14.
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The seven areas selected for investigation and the pilot projects undertaken are:

Areas Pilot Projects

1. Utilization of Patents, Trade-Marks, la. Patent Utilization
and Copyrights

2. Patent, Trade-Mark, and Copyright 2a. The Value of the Patent in the

Evaluation United States
3. Impact on the Development of New 3a. Effect of Patents on the Creation
Industries and Community Growth and Growth of Small Industrial
Units

Patent and Other Factors in the
Development of Firms in the
Custom Heat-Treating Industry

Patent and Other Factors in the
Future Organization of the Steel
Industry

Patent and Ot}‘;er Factors in the
Growth of the Electronics Indus-
try in the Boston Area

4, Relationship to Antitrust and Trade- 4a. Effects of Certain Antitrust De-
Practice Laws crees Involving Patents as a Major
Factor
5. Foreign Patents, Trade-Marks, and 5a. Relation of American Patents,
Copyrights Trade-Marks and Techniques, and

American-Owned Foreign Patents
to Foreign Licensing

6. Public Attitude and Invention In- 6a. Public Attitudes Toward Patents,
centives (Socio-Psychological Trade-Marks, and Copyrights
Studies)

6b. Attitudes of American Inventors
Toward Defense Invention

7. Governmental (Ownership of Pat- 7a. The Taxation of Patents
ents ; Atomic Energy ; Evaluation of
Copyright Office, Patent Office, and
Judicial Procedures; Taxation)

By means of the pilot projects, facts are being collected and analyzed on a
limited basis, as for example, from a comparatively few chosen firms, a segment
of an industry, or a relatively small random sampling of individuals or companies.
The purpose of the pilot project is to find out (1) what information is available,
and (2) how to develop proper methods for extending the project, as for example,
to an entire industry or on an industry-wide basis.

The projects are conducted by qualified research men on a task assignment basis.
Advice and assistance in carrying out the projects come from the Foundation's
Advisory Council, National and Area Committees, and selected members. The
Foundation conducts its research by going to the laboratory, factory, business
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executive, agriculture, labor, consumer, and to all related areas of our national
life. Facts are collected and analyzed, and the results are made available to all
interested individuals, organizations, companies and the general pubhc A brief
description of each project -follows.

The Foundation’s Project 1a, “Patent Utilization,”® is designed to determine
what happens to patents after issue, what types are further developed and marketed,
and how this is accomplished and why. The Principal Investigator is Dr. Joseph
Rossman, patent attorney of Philadelphia, who is Patent Counsel of the Marathon
Corporation. Dr. Rossman, editor of the Journal of the Patent Office Society from
1931 to 1935, is an author of books and articles on legal and technical subjects.
The Research Associate is Dr. Barkev S. Sanders, Research Consultant of the
Program Development Branch of the Division of General Health Services, U.S.
Public Health Service. He is a lecturer in Statistics and Economics at Johns Hop-
kins and Catholic Universities, has developed and conducted statistical surveys,
and contributed articles to technical journals.

The purpose of the project, on “The Value of the Patent in the United States,”¢
No. 2a, is to develop a methodological framework within which the value of the
patent system can be estimated. The Principal Investigator, Dr. Jesse W. Markham,
who has specialized in the fields of industry studies and public policy toward busi-
ness for 12 years, is Professor of Economics at Princeton University. Dr. Mark-
ham'’s publications include books and articles. From 1953 to 1955 he served as
Director of the Federal Trade Commission’s Bureau of Economics. The Research
Associate is Mr. James S. Worley, an economist who is now at Princeton on full
scholarship granted by the General Education Board as a candidate for the Doctor
of Philosophy degree. The Research Assistant is Mr. Dwight S. Brothers, a former
instructor at Princeton, who is Assistant Professor of Economics at the Rice
Institute.

Project 3a, “Effect of Patents on the Creation and Growth of Small Industrial
Units,”” comprises three case studies, each of which is intended to cast light on the
role of patents, in context with other factors, in the origin and evolution of new
firms and industries. The Principal Consultant for Project 3a is Dr. Irving H.
Siegel, Director of Research, American Technology Study for Twentieth Century
Fund; Member of the Staff of U.S. Council of Economic Advisers; and author
and lecturer on economic and technical subjects. Research Associates are Dr.
Nathan Belfer, formerly Associate Professor of Economics at Pennsylvania State
University ; Dr. Robert M. Weidenhammer, Professor of Finance at the University
of Pittsburgh; and Dr. Weldon Welfling, Director of the School of Social Science
at Simmons College in Boston.

Another project, No. 4a, has as its objective ascertaining whether there are
measureable criteria for judging the technological and economic “Effects of Certain
Antitrust Decrees Involving Patents as a Major Factor.”® Mr. George E. Frost,
patent attorney of the firm of Frost & Verhoeven in Chicago, is Principal Investi-

5 See page 74.

€ See page 20.

7 See pages 57, 112, and 119.
8 See page 127.
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gator. Mr. Frost, member of the Attorney General's National Committee to Study
the Antitrust Laws (1953-55), is author of treatises on patent, trade-mark, and
copyright law. Professor S. Chesterfield Oppenheim is Principal Consultant for this
project. Mr. Neil F. Twomey of the University of Chicago Law School is the
Student Research Assistant.

A project on foreign licensing, No. 5a, is seeking to obtain information on licens-
ing operations abroad by American business. ‘Relation of American Patents,
Trade-Marks, and Techniques and American-Owned Foreign Patents to Foreign
Licensing”® is primarily focused on the relation of American patents, trade-marks,
and techniques to such licensing. Dr. J. N. Behrman, Professor of Economics at
Washington and Lee University, is Principal Investigator for the project. He is
author and co-author of economic texts and articles. Mr. Jerome Jacobson, Wash-
ington economist, is Consultant. Mr. John Lindeman, the former Principal Investi-
gator, is currently in Burma as an economic consultant.

An industrial psychological study of “Public Attitudes Toward Patents, Trade-
Marks, and Copyrights,”® Project 6a, is designed primarily to provide guidance for
an effective public relations program. Principal Investigator is Mr. James N. Mosel,
Associate Professor of Psychology at The George Washington University and
research consultant on advertising, communication, and public opinion. Professor
Mosel has conducted numerous surveys of public reaction for advertising agencies,
industrial organizations, and the United States Government.

Another project in this area, No. 6b, “Attitudes of American Inventors toward
Defense Invention,”!! conducted pursuant to an agreement with the National In-
ventors Council, involves a survey of American inventors to determine their atti-
tudes toward invention for defense and explores further incentives that might
stimulate such invention. Professor James N. Mosel is Principal Investigator for
this project; Dr. Irving H. Siegel and Dr. Barkev S. Sanders are Principal
Consultants.

A new project, No. 7a, “The Taxation of Patents,” has been undertaken by the
Foundation. The purpose of this project is primarily exploratory and devoted to
surfacing problems on the tax aspects of patents. Based on samplings, it seeks to
determine among other things the availability and accessibility of data. This feasi-
bility study is being used to collect sample data and will serve as a guide on how
we might proceed to more comprehensive and practically useful empirical studies
on larger projects in the future. Dr. Robert B. Bangs and Mr. Joseph P. Driscoll
are Co-Principal Investigators on this project. Dr. Bangs is Chief, Far East Sec-
tion, Division of International Finance, Board of Governors of Federal Reserve
System. Mr. Discoll is an Associate Professor of Law at The George Washington
University.

Two of these pilot projects have been completed and final project research re-
ports are presented in this Journal ; other studies are nearing completion. The com-
pleted pilot projects are: “The Value of the Patent in the United States” and

9 See page 145.
10 See page 159.
11 See page 168.
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“Patent and Other Factors in the Development of Firms in the Custom Heat-
Treating. Industry.”

The Foundation is aware of the special problem of patents in the utilization of
atomic energy for industrial purposes, and has been exploring the feasibility of
undertaking projects relating to the peaceful uses of atomic energy.

In addition to the above-mentioned pilot projects, graduate students of promise
and ability are carrying on a continuing series of studies under the auspices and
direction of the Foundation. These are comparatively definitive studies that can be
done in a short time, such as an up-to-date study of the treatment of patents by
the courts. ,
' ' REPORTS AND PUBLICATIONS

Periodic progress reports on the work of the Foundation are sent to the mem-
bers and donors. The first in this series was sent November 1954 ; the fourth was
mailed last December. These reports summarize developmental aspects of the
Foundation and present the status of each research project in the Foundation’s
current program.

Early pamphlets of somewhat the same nature were the Foundation’s “Progress
Report 1951-52” and Newsletters for members and donors. Another early publica-
tion was the brochure, “The Patent Foundation in the Nation's Capital,” described
previously.

The 1956-57 Bulletin, the first of a series to be issued by the Foundation, was
mailed in November to patent attorneys; general counsels; business, industrial,
and foundation executives; public officials; educators; editors; and publicists. The
Bulletin contains an outline of the organization of the Foundation, a list of members
and donors, a description of current projects and the educational program of the
Foundation.

The Foundation distributes annotated bibliographies from time to time to the
Research Staft. This annotated bibliography is developed primarily from a list of
newly published or reported material (such as books, pamphlets, periodicals, etc.)
which has been found of interest to the members of the staff. They screen this
material and submit it to keep the other members abreast of developments relating
to the Foundation’s work in disciplines other than their own. A compilation selected
from these bibliographies will be included in future issues of the Journal.

The Patent, Trade-Mark, and Copyright Journal of Research and Education
serves as the medium of communication for the Foundation’s work.12

STUDENT RESEARCH ASSISTANTSHIPS

A limited number of Student Research Assistantships, a means of training stu-
dents in original research, are available to candidates for degrees at The George
Washington University and to graduate students at other universities in cases
where the field of specialization of the student is pertinent to the research program
of the Foundation. Each Research Assistant receives an appropriate remuneration

12 See the Journal Foreword, page iii.



16 Patent, Trade-Mark, Copyright Journal of Research, Education

and follows an approved program of research under the direction of a member of
the Foundation’s Research Staff. In appropriate cases, academic credit is given for
satisfactory completion of the program.

SEMINAR AND LECTURE SERIES

Another means adopted for achieving the Foundation’s objective to promote edu-
cation and training is a patent, trade-mark, and copyright seminar which has re-
cently been established jointly with the faculty of The George Washington Univer-
sity Law School on the current developments in the fields of the Foundation’s
work. This seminar and lecture series is particularly helpful to students who plan
to become patent specialists, to teachers of the law, to law students who plan a
career in the social and physical sciences, and other qualified and interested pro-
fessional persons. The series is conducted by Executive Director Harris, Profes-
sorial Lecturer at the Law School. Students are introduced to the patent, trade-
mark, and copyright systems as functioning legal, social, and economic institutions.
One of the primary objectives in this type of teaching is to achieve the advancement
of the students with the progress of research. The inclusion of the interdisciplinary
aspects of research provides the students with a more comprehensive understanding
of the systems to the end that they will be better able to make informed contribu-
tions to these systems. Scholars in the various disciplines involved in the work of
the Foundation participate in the series.

KETTERING AWARD

The establishment of the “Charles F. Kettering Award for Meritorious Work in
Patent, Trade-Mark, and Copyright Research and Education” as an annual award
by the Foundation was announced April 1 of this year. Dr. Kettering, in whose
honor the award is named, is a member of the Advisory Council of the Foundation.
He was one of six nationally known leaders in research who were named Honorary
Members of the Foundation during its inception, and he aided in its formal estab-
lishment in 1954, Dr. Kettering was honored in 1955 by the Society of Industrial
Realtors as “Industrialist of the Year,” recognition of his outstanding contribution
to American industry. He is now Chairman of the Board of the Charles F. Ket-
tering Foundation and a director and research consultant to the General Motors
Corporation.

The Kettering Award, which will be presented at the end of each calendar year
for outstanding work done in research and education in the field of patent, trade-
mark, and related areas during that year, will be granted for the first time in
December, 1957. The recipient will be presented with a bronze plaque carrying an
appropriate citation and will receive an honorarium of $100. Recommendations for
recipients of this award will be made to the Foundation by members of its Advisory
Council, Research Staff, and National and Area Committees throughout the country.

A board of review of recommendations and final selection will consist of Dr.
Kettering and the President of The George Washington University, the Director
and Executive Director of The Patent, Trade-mark, and Copyright Foundation,
the Chairman of the Foundation’s Advisory Council, a member of the Foundation’s
Research Staff, and a member of the Foundation’s National or Area Committees.
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THE PUBLIC CONFERENCE

The First Public Conference of The Patent, Trade-Mark, and Copyright Founda-
tion will present to the public final and interim reports on the Foundation’s first
research projects. It will be held June 13 and 14 at the Shoreham Hotel in Wash-
ington, D. C, .

The purpose of the Conference is to provide a broad and representative perspec-
tive and furnish a constructive atmosphere in which to explore the nature and sig-
nificance of the findings resulting from the Foundation’s projects; formulate the
areas that need further research and gathering of facts; and discuss the general
information which exists for the resolution of those larger problems which these
first projects have defined. In this atmosphere of give and take reciprocal discussion
will provide those in attendance opportunity for commenting on the work of the
Foundation and making suggestions for future study.

In attendance will be representatives from the fields of activity throughout the
nation, the fields of commerce, education, science, manufacturing, labor, finance,
and the professions.

The program follows:

THURSDAY, JUNE 13, 1957

8-9:30 a.m. REGISTRATION :
WiLLARD C. AsBURY, Moderator

9:30 a.m. WELCOME: Croyp H. MaRvIN, President, The George Washington University.

Presentation and General Discussion of The Patent, Trade-Mark and
Copyright Foundation:

0. S. CoLcLoucH, Director; L. James Harris, Executive Director; S. CHESTER-
FIELD OPPENHEIM, Adviser on Research.

10:30 a.m. Effects of Certain Antitrust Decrees Involving Patents as a Major Factor
(Project 4a).

Report presented by S. CHEsTERFIELD OPPENHEIM and GEORGE E. Frost.

Discussants: V. H. DoaNE, of Burns, Doane, Benedict & Irons, Washington, D.C.
Avrrep E. KanN, Professor of Economics, Cornell University.
JerroLp G. VaN CisE, of Cahill, Gordon, Reinde & Ohl, New York.

12:00 m. LUNCHEON honoring the National Directors and the Area Committee Mem-
bers of The Patent, Trade-Mark, and Copyright Foundation.

1:30 p.m. Patent and Other Factors in the Future Organization of the Steel Industry.*
Report presented by IrviNg H. SieceL and RoBerT M. WEIDENHAMMER.

Discussants: H. B. McCoy, Administrator, Business and Defense Services Ad-
ministration, Department of Commerce.

LeonNaRrD P. PooL, President, Air Products, Inc.

Howarp TURNER, Vice President for Research, Jones and Laughlin
Steel Corporation.

3:00 p.m. Patent Utilization (Project la).
Report presented by Josepn RossmaN and BARKEV S. SANDERS.

Discussants: W. DuanNe Evans, Assistant Commissioner, The Bureau of Labor
Statistics, Department of Labor.

P. J. Feperico, Examiner-in-Chief, Board of Appeals, Patent Office.

JacoB PerLMAN, Study Director for Surveys, National Science
Foundation.
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4:30 p.m.

6:00 p.m.
6:30 p.m.
7:30 p.m.

9:30 a.m.

11:00 a.m.

12:30 p.m.

Patent and Other Factors in the Development of Firms in the Custom
Heat-Treating Industry.*
Report presented by Irvine H. SieGeL and NATHAN BELFER.

Discussants: CArL L. Ipsen, Executive Vice President, Industrial Heating Equip-
ment Association,
Horace KNERR, President, Metlab Corporation.

W. BRowN MoRTON, JR., of Pennie, Edmonds, Morton, Barrows &
Taylor, New York.

Adjoul;nment.

Reception.

DINNER honoring the Advisory Council of The Patent, Trade-Mark, and Copy-
right Foundation. Guest speaker: FRANK A. HowaRrp, President, Sloan-Ketter-
ing Institute for Cancer I{esearch; member of the Board of Trustees of The
George Washington University.

FRIDAY, JUNE 14, 1957
0. S. CorcroucH, Moderator

The Value of the American Patent System: An Inquiry into the Possible
Approach to its Measurement (Project 2a).
Report presented by JEsse W. MarkHAM,
Discussants: GERHARD CowM, Chief Economist, National Planning Association;
Professorial Lecturer in Economics, The George Washington
University.
Rosert F. LanziLLorTi, Research Associate, Brookings Institute.
PuiLie L. Young, Secretary, Esso Research and Engineering Com.
pany. :
BRIEF PROGRESS REPORTS ON FOUNDATION PROJECTS AND GEN-
ERAL DISCUSSION:

Relation of American Patents, Trade-Marks and Techniques, and
American-Owned Foreign Patents to Foreign Licensing

(Project 5a): J. N. BEHRMAN.

Public Attitudes Toward Patents, Trade-Marks, and Copyrights
(Project 6a): James N. MosEL.

Attitudes of American Inventors Toward Defense Invention
(Project 6b): James N. MosEL.

Patent and Other Factors in the Growth of the Electronics Industry
in the Boston Area.”

WELDPON WELFLING.

The Taxation of Patents (Project 7a):
RoBeRrT BaNGs and Josepu P. DriscoLL.

General Discussion (Question and Answer Period).

Present Status and Future Prospect:
S. CuESTERFIELD OPPENHEIM and L. JamEs HARRis.

Adjournment of Conference.

* One of three case studies comprising Project 3a, Effect of Patents on the Creation and
Growth of Small Industrial Units.
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CONCLUSION

Research as a method of resolving conflicts and of obtaining information in the
social and natural sciences is long established. Much of the progress in the fields
of engineering and medicine, for example, has been due to painstaking investiga-
tion and evaluation. The results in terms of social gains and human welfare are
immeasurable. The need for research is no less in the law and particularly, because
of its great but little understood social, economic, and technological impacts, in the
law applicable to the patent, trade-mark, and copyright systems.

The Patent, Trade-Mark, and Copyright Foundation, recognizing the need for
both legal and interdisciplinary research, is collecting facts concerning the actual
operation of the patent, trade-mark, and copyright systems, and the relation thereto
of the antitrust and trade practice laws, from all available sources of information.
The Foundation is pooling this factual information in systematic and coordinated
form, and subjecting these data to continuous analysis in order to permit reliable
conclusions to be drawn as to the part played by these systems in industrial pro-
grams, sound business practices, the employment picture, community growth, the
standard of living, and other national and local problems of private and public con-
cern. The Foundation is acting as a clearing house for marshalling and dissemination
of data regarding the principles, the facts, and the practical operation of these sys-
tems and will convey the information to business, industry, and the public in terms it
can understand.



The Value of the American Patent System:
An Inquiry Into Possible Approaches
to lts Measurement”

JESSE W. MARKHAM, Principal Investigator
JAMES S. WORLEY, Research Associate
DWIGHT S. BROTHERS, Research Assistant

A SuMMARY oF FINDINGS

I

THIS IS AN INQUIRY into methods of valuing the patent system. It should be made
clear at the outset that the value of the patent system cannot be quantitatively
measured in the relatively precise manner in which such economic variables as the
national income and its various components are measured. The system embraces
a host of components such as expectations of financial reward and scientific fame,
the urge to create, and changes in the stock of scientific knowledge. Some of these
are by definition of a qualitative nature, and accordingly are no more susceptible
to quantitative measurement than are such social institutions as libraries, private
universities, the Land Grant College system, or, indeed, the various United States
constitutional provisions, one of which establishes the legal basis for the patent
system. Institutions such as these exist not because society has “measured” them in
any concrete sense and found their value to be “great” or “small,” but because society
has judged them “good.”

Nevertheless, it is surely worthwhile to attempt to measure the value of the
patent system. This study does not aspire to this goal, but rather to the less
ambitious one of identifying the most promising—and the least promising—methods
by which such an evaluation can be made. It is, from this point of view, a preliminary
study—a screening of fruitful from unfruitful approaches. The screening process
involves both theoretical and practical considerations. The theoretical aspects of the
study consist of developing measures of the value of the system which are con-
ceptually sound; practical aspects consist of considering possibilities of developing
data which can be used for such measurement,

Because of the desire to develop operable measures, global formulations were
considered and rejected. For example, in the beginning stages of the study the
measurement problem was cast in terms of the “net economic value” of the patent
system. One such formulation might be expressed as follows:

* Mr. Worley and Mr. Brothers in large part drafted this research report on Project 2a, The
Value of the Patent in the United States. Mr. Bernard Udis, of the University of Tennessee,
and Mr. Marshalli M. Levinson, of the University of Massachusetts, assisted on this project.

20
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= +pr+---+pd —(m+ns+---+ny)
wherg: V. = the net economic value of the patent system, and

P1 - -~ po = all gross positive contributions of patents
to social wealth, and
n; - - - n, = all gross negative contributions of patents

to social wealth.

It is apparent that this formulation of the problem is not operable, even apart from
the difficulties of defining p’s and #'s so that they are additive. The p values include
additions to the net national product from autonomous investment, production
cost reductions from new patentable inventions, new knowledge created and dis-
seminated through the patent system, etc.; the n values include monopoly rewards
from patent protection, the time lag in the commercial use of new knowledge,
investment foregone elsewhere in the economy, etc. Data are available for very few
if any of these variables. Hence, such global formulations were rejected.

Other approaches were then formulated and tested against available data and
through interviews (built around a questionnaire) with officials in 12 organizations,
including industrial firms having a long history of patenting, a firm of patent attor-
neys, the U.S. Patent Office, and a commercial research firm engaged in patenting
and licensing to manufacturing firms and in conducting research under contract to
manufacturing firms. Of the approaches considered, some are judged to be inoper-
able while others appear to be more promising.'A discussion of the more positive
findings constitutes the second portion of this summary. Those approaches offering
little or no promise are briefly outlined below :

1. One possible method of estimating the value of the patent system would be
to ascertain the incremental value which granting of patent rights adds to inven-
tions. The commercial value of inventions depends upon the amount and time dis-
tribution of the income they are expected to earn, the certainty with which these
expectations are held, and the time preference of those making the valuations.
Theoretically, the present value of an invention can be determined by the formula:

Present Value = Expected future stream of income
1+R

where R is the rate of discount. The difference in the present value of an invention
when patented and when unpatented would be the increment in value resulting
from patenting. The sum of all such differences would indicate the contribution of
patent rights to the total dollar value of all existing patented inventions.

But practical application of formulas such as the above presents insuperable
obstacles. Research, including interviews with officials in business firms, revealed
that newly patented inventions are arbitrarily valued for accounting purposes.
Furthermore, they are not amortized at rates designed to approximate actual reduc-
tions in value, but in the light of tax considerations and accounting conservatism.
Hence, a summation of the balances of all “patents” carried on the books of business
firms and independent inventors would not accurately indicate the commercial
value of patented inventions. Investigation also disclosed that the commercial value
of patented inventions cannot be determined from data on market transactions in
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which they are involved, or by means of conventional appraisal techniques. Finally,
even if commercial value of patented inventions could be ascertained, the problem
of establishing the contribution of patent rights to this value would still remain.

2. One of the most evident benefits of the patent system is the stimulation it gives
to corporate research expenditures and, in turn, to inventive activity. In 1952
S. C. Gilfillan, in his study published in the Review of Economics and Statistics,
estimated that “All in all, it would seem a fair statement, even if regrettably lacking
in logical and statistical accuracy, to say that patents motivate 15 or 20 per cent
of American inventing today.” But if more recent estimates of the relative shares
of public and private sources of research funds are substituted for Gilfillan’s
1947 data, and if expenditures on basic research and on research conducted by or
for governments and non-profit organizations (which the patent system is not
designed to stimulate) are excluded, the system may very well motivate as much
as 50 per cent of inventive activity in industry. The point here is not that the esti-
mate of 50 per cent is more accurate than Gilfillan’s estimate of 15 to 20 per cent,
but rather that the percentage reached in any case will vary greatly with the assump-
tions made. Further, the desired relationship is that between the patent system
and technological change. But present measures of technological change are them-
selves ambiguous. For these reasons, we conclude that existing data.cannot be used
to’ compute a reliable quantitative relationship between the patent system and
inventive activity, and that they are even less adequate for purposes of computing
the relationship between the patent system and technological change. We conclude
that case studies can be devised to resolve spme of these difficulties.

3. One of the most important costs involved in patenting, once an invention has
been made, is the cost of disclosure to competing firms. The competitive dis-
advantage of disclosure willingly incurred in order to qualify for patent protection,
if it could in some way be measured, would indicate the lower limit of the economic
advantage expected from patenting. However, data needed in order to measure
the cost of disclosure with any degree of precision are not available, and there
appears to be no way by which such data could be developed.

4. The value of the patent system can also be defined in terms of its contribution
to our total stock of national wealth. Such value can be viewed as the aggregate
comnmercial value of patented inventions in the business accounting sense or, in a
broader sense, as the value of the scientific and technical knowledge flowing from
the disclosure of patented inventions. From a practical standpoint neither of these
can be computed. The commercial value of patented inventions cannot be deter-
mined from business records, and the value of the total stock of knowledge or of
any increments to this stock defies measurement.

II.

The foregoing comments demonstrate the inapplicability of certain approaches
to the value of the patent system. Consequently, one of the principal contributions of
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this study is its warning to other investigators of the difficulties these approaches
involve. This is particularly true of the aggregate or global approaches because such
aggregate measures require a body of information which, in fact, is lacking. Conse-
quently, initial attempts should be directed toward the development of the necessary
data rather than the construction of the measures themselves.

The study elaborates on this positive finding., Throughout most of this study the
patent system is viewed in terms of the inducements it offers decision-making units
to invent, disclose, and innovate. Since in a free-enterprise society the business firm
is the principal decision-making unit, it follows that approaches which develop
information on the impact of the patent system on business decisions should be
highly rewarding. The necessary information may be sought through interviews
with officials in business firms and other persons well-acquainted with the operation
of the patent system, and through intensive case studies on both the company and
industry level, '

1. Valuable data on the effect of the patent system on inventions can be devel-
oped through extensive interviews. A measure of the effect patents have on a firm’s
research activity would indicate the possible breadth of their influence on invention.
So far as it can be determined, such a measure is not now available, but it could
be obtained by asking officials in firms to estimate the proportion of the firm’s
research expenditures leading to patented inventions. Systematic analysis of the
results could provide a rough measure of the patent system’s influence on inventions.

This measure would also serve to identify those firms and industries warranting
more intensive investigation, It is likely that the strength of the patent incentive
varies among firms and among industries. Since the proportion of research expendi-
tures leading to patented inventions can be regarded as an index of the degree
of use of the system, firms or industries could be ranked on this basis. Further
research may then disclose the reasons for the differences among firms and indus-
tries in their use of the system.

By applying this technique to sales or production rather than to research expendi-
tures, similar information could be developed concerning the system’s influence
on innovation. It might also be possible to determine changes in the system’s
influence on particular firms, especially where such changes are significant.

2. Research consisting of both interviews and case studies can also aid in provid-
ing useful insights into the value of the disclosure requirement. The limited inter-
viewing conducted for purposes of this study indicates that information about
inventions and discoveries made public as a result of the disclosure requirement
is quite valuable in furthering scientific and technological progress. It may therefore
be possible to establish more conclusively the extent to which information about
inventions and discoveries disclosed in this manner contributes to such progress.
In particular, it appears that it would be possible to determine (a) whether infor-
mation disclosed in exchange for patent rights is in general sufficiently compre-
hensive to permit understanding of the invention involved; (b) whether the
classification and indexing system used by the Patent Office could be improved as
a device for facilitating searches for such information; and (c) the number of
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individuals engaged in scientific and technical research activity who take advantage
of the opportunity to study Patent Office material and find it useful in their own
research. It would be necessary, of course, to separate usage of such information
for purely legal purposes from usage for purposes of furthering the search for
additional inventions and discoveries.

3. Large-scale interviews, or possibly mailed questionnaires, are especially useful
when confined to questions designed so that the answers can be combined, but
there are limits to the depth of the information obtainable through this device. In
order to arrive at well-documented conclusions concerning the role of the patent
system, there is no adequate substitute for thorough and comprehensive industry
case studies. Examination of three industry case studies which are not specifically
focused on the role of patents shows that useful conclusions on the effect of the
patent system can be established. Further studies specifically focused on the influence
of the patent system would probably reap even greater returns.

If a body of specific information such as that described above were available, it
might then be possible to employ aggregative measures of the value of the system.
One of the most ideal aggregative measures of the economic value of the patent
system is its contribution to the size and growth of national income. At the moment,
as pointed out earlier, attempts to make such an estimate are premature. However,
an intensive study of a well-selected sample of firms might allow the investigator to
estimate the amount of investment induced by the patent system, and hence its
effects on the national income.

4. There is an alternative approach to the measurement of the value of the patent
system which does not involve attempts to determine either the extent or the effect
of the economic incentive which it affords. It has been pointed out that the “net
economic value” approach to the problem was rejected on the grounds that it is
impossible to estimate the net difference between social cost and social benefit
flowing from the patent system. However, it might be possible to determine whether
various changes in the system would reduce its social cost or increase its social
benefit without being concerned with the absolute cost or benefit involved. For
example, one could seek to determine whether a reduction in the length of the
period of patent protection would lead to any reduction in inventive activity, in the
number of inventions patented and hence disclosed, or in the rate at which newly
invented products and processes would be introduced commercially. If it were found
that little or no reduction in these actions would result, then it could be concluded
that such a modification of the system would lead to a closer approximation of its
optimal value as a social institution. Other changes likely to have some influence
upon social cost or social benefit could also be examined.

This approach would yield a measure of the efficiency of the patent system. It
would furnish insights into how well the system is performing its function while
largely avoiding the difficulties confronting attempts to measure how much incentive
is afforded or how effective this incentive is in inducing invention, disclosure, and
innovation. On the other hand, there are no means for determining the reliability
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of the answers to the necessarily hypothetical questions on which the approach is
built,

I. INTRODUCTION

THE CONTINUED EXISTENCE OF THE PATENT SYSTEM presumably reflects a belief
on the part of most people that scientific and technological progress would not be
sufficiently rapid without the incentive which it affords. But the extent of the
system’s influence is not known with any certainty. Yet, since it affects everyone
in some degree, attempts to measure its value should be a matter of interest to all.
This study is a methodological inquiry into the value of the patent system to society.

It is abundantly clear that the patent system’s value is not susceptible to the
relatively precise measurement to which we subject such economic variables as
national income and its components. The system embraces not only the hope for
financial reward but also the desire for scientific fame, the urge to create, increments
to our accumulated stock of scientific knowledge, and many other economic, psycho-
logical, and sociological aspects. In short, it impinges upon many of the determi-
nants of the state of the scientific and mechanical arts, of which only a few are
amenable to measurement in either quantitative or qualitative terms. Hence, at the
outset, a methodological inquiry into the problems of measuring the value of the
patent system must stake out certain boundaries beyond which it does not propose
to go. This inquiry focuses on the economic value of the system; more specifically,
it is concerned with its influence upon invention, disclosure, and innovation. In
limiting the scope of the inquiry to economic value the authors do not wish to imply
that sociological, philosophical, or even political aspects are unimportant. It is be-
lieved, however, that some of the approaches developed may be adaptable to the non-
economic aspects of the patent system.

It should also be emphasized that this inquiry does not aspire to the goal of
actually measuring the economic value of the patent system, but to the less ambitious
goal of identifying the most promising methods by which such an evaluation might
be made. Its purpose embraces both theory and analysis. The theoretical part of
the inquiry is addressed to developing alternative concepts of the value of the
patent system and to measures of such value; the analytical part is concerned with
the application of such alternative concepts to data already available, or to data
which might be developed. The object is therefore not merely to develop theory,
but to develop operational theory; that is, to develop measures of the value of the
patent system which can serve as the basis for empirical research.

This restriction of operability eliminates on a priori grounds several measure-
ment formulations which would commend themselves to the sophisticated economic
theorist. For example, in the early stages of this inquiry the problem was cast in
terms of what might be called the “net social balance,” or “net economic value,”
approach to the problem. This. method consists of identifying all the negative
(ny, ng, ng - - - n,) and positive (py, P2, Ps - - - pa) effects which the patent system
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might conceivably have on economic welfare, such as are set forth in the following
table:

SocraL CosTts SocraL REVENUES

n; Monopoly gains from patent p1 Addition to national income through au-
protection tonomous investment

ny Foregone production elsewhere pz Addition to national income through in-
in the economy duced investment

ng — — — — — — p — — — = — = — —

n, Lag in use of new know-how pa Positive changes in the state of the arts:
for 17 years (1) production cost reductions; (2) new

knowledge; (3) new know-how; (4) new
experimental base

The value of the system at any moment of time would be equal to the difference
between the sums of the two sides. But it soon became apparent that this formula-
tion of the problem was inoperable, even if the difficulties involved in defining
social cost and social revenue items so that they would be additive could be over-
come. No data are available on the social cost items and data on most of the revenue
items are very limited. Consequently, this approach to the problem was abandoned.

Ideally, evaluation of the patent system involves two steps: (1) measuring its
contribution to invention, disclosure, and innovation ; and (2) measuring the amount
of economic value created by the system through its impact on these activities. Thus
the first step involves approaches which consider the effect of the system on the
decisions and actions of firms who patent inventions, whereas the second step goes
beyond this and considers the system’s effect on certain variables which are related
to economic welfare, Sections IT and III of this report are organized around these
steps. Section IV considers an alternative approach. It seeks to ascertain whether
the system is functioning optimally. Thus this approach may be viewed as a measure
of the system’s efficiency.

Consideration of the various approaches leads to the conclusion that some offer
little promise as bases for empirical research. This conclusion is not regarded as
entirely negative, since the function of a pilot study is not only to identify promising
areas of investigation but also those in which further research will very probably
be unrewarding.

II. ANALYSIS OF THE CONTRIBUTION OF THE PATENT SYSTEM
TO INVENTION, DISCLOSURE, AND INNOVATION

A. THE PATENT INCENTIVE AS INDICATED BY THE CONTRIBRUTION OF PATENT
RIGHTS TO THE COMMERCIAL VALUE OF PATENTED INVENTIONS

The value of the patent system as an incentive device is dependent upon the
expected economic benefit of patenting. The best measure of the incentive to invent,
disclose, and innovate afforded by the patent system, therefore, would be given by
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information showing the increase in the commercial value of inventions® expected
to result from patenting.

Relation of Patent Rights to the Commercial Value of Inventions

The commercial value of inventions is dependent .upon their expected contribu-
tion to the production of goods and services which satisfy human wants and upon
the scope of ownership rights exercised over the inventions by individuals or
business firms. Without rights of ownership (i.e., rights to possess, use, and
dispose), inventions would have no commercial value. Patenting, by extending
ownership rights over inventions, usually increases the commercial value.

Certain rights of ownership over inventions are usually capable of being exer-
cised, at least for a time, without patent protection. That is, inventions may have
commercial value whether patented or not. In fact, in some cases the commercial
value of inventions is greater in the absence of patenting because the scope of
ownership rights would be reduced by patenting. This situation exists where the
disadvantages involved in disclosing information about inventions to competitors,
actual or potential, outweigh the advantages obtainable from patenting. For example,
inventions which can be effectively concealed and thereby protected from infringe-
ment without the recourse available under the patent law, or inventions which, if
disclosed, could be infringed without detection, are likely to have a greater commer-
cial value when unpatented. In other cases advantages to be gained from patenting
might be expected to be largely offset by the competitive disadvantages of disclosure
so that inventions would have about the same commercial value unpatented as
patented. Only in the case of inventions which, if unpatented, would be of less
commercial value than when patented does patenting increase the scope of owner-
ship rights. Consequently, only in the case of such inventions is patenting economi-
cally advantageous.

The commercial value of inventions to individuals or business firms in a position
to exploit them by exercise of ownership rights, regardless of whether the inven-
tions are patented or unpatented, depends upon their estimated capacity to earn
income. This value depends upon the amount and time distribution of income
expected to be produced, the certainty with which expectations concerning these
matters are held, and the time preference of those making the valuations. The dif-
ference in the present value of a patented invention and that value the same
invention would have if unpatented is equal to the contribution of patenting to the
prospective profitability of the invention.

The Incentive to Invent, Disclose, and Innovate Afforded by the Patent System

Investment in the search for new products and processes? remains a highly
risky venture even though the patent system exists; but to the extent that it is

1 By “the commercial value of inventions” is meant the dollar value to the going concern or
the market value, whichever is higher.

2 The term “products and processes” is employed in this study to include a process, a machine,
a manufacture, and a composition of matter.



28 Patent, Trade-Mark, Copyright Journal of Research, Education

believed that discoveries of new products and processes would be patentable, and
that patenting would increase the commercial value of any such newly discovered
products and processes, the incentive to invest in inventive activity is enhanced by
the patent system. This incentive does not result from the prospect of a specific
economic benefit but rather from confidence engendered by the existence of the
system that “on the average” such activity will be more rewarding than it otherwise
would be. Evidence of the extent to which patenting of inventions in the past has
enhanced the commercial value of patented inventions necessarily is the most
important factor tending to establish such confidence.

Once new products or processes are discovered or invented, regardless of whether
they would have been discovered or invented without the incentive afforded by the
patent system, decisions must be made concerning the wisdom of patenting them.
As already indicated, in some cases it might be decided not to patent because there
is no prospect of benefit from patenting. In such cases there is no incentive afforded
by the patent system to disclose information concerning new discoveries and inven-
tions. On the other hand, an economic incentive to disclose such information does
exist where patenting promises to increase the commercial value of newly patented
products and processes, the extent of the incentive being equal to the amount by
which such commercial value is expected to be increased.

Of those inventions whose commercial value is expected to be enhanced by patent
protection, some probably would promise sufficient earnings to justify commercial
exploitation in the absence of the patent system. Some others, however, might have
little or no prospect of commercial success without patent protection and therefore
would not be exploited commercially without it. An incentive to introduce inven-
tions incorporating newly discovered products and processes is afforded by the
patent system in all cases in which the earning power of inventions is believed to
be enhanced by patenting, but only in those cases where earning prospects would
not justify commercial exploitation in the absence of patent protection can it be
said that innovations are introduced as a result of that protection.

The Commercial Value of Patented Inventions

Since the economic incentive to invent, disclose, and innovate afforded by the
patent system is dependent upon its influence on expectations concerning the
profitability of such actions, precise measurement of this incentive would require a
quantitative determination of the system’s influence on profit expectations. However,
there is no way by which subjective profit expectations and changes in such expecta-
tions can be determined. The economic incentive afforded by the system can be
measured, if at all, only in terms of indexes which indirectly reflect the influence of
the patent system on expectations of economic rewards for invention, disclosure,
and innovation.

Perhaps the best index of the incentive effect of the patent system would be given
by data showing the extent to which patent rights actually have contributed to the
commercial value of patented inventions in the past. The same data would also
provide a measure of the economic inducement afforded by the patent system to
disclose information about the inventions. And finally, data showing the extent to
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which patenting in the past has enhanced the commercial value of patented inven-
tions would indicate to some extent the stimulus the patent system gives to
innovation.

In order to determine the contribution patenting has made to the commercial
values of individual patented inventions it would be necessary to determine (1) the
commercial values of such inventions after patenting, and (2) what portion of such
values is attributable to the exclusive rights over the ‘inventions conferred by
patents. Problems likely to confront an investigator in search of these two sets of
data are considered below:

Accounting data—The values for “patents” (i.e., patented inventions) shown
in balance sheets of business firms are usually quite arbitrary. According to a strict
application of accounting principles, the values should be the capitalized cost of the
patented inventions, including experimental outlays, cost of obtaining patents, and
legal cost incurred in defending against infringement. In practice, however, the
choice between writing off this cost currently and capitalizing it is influenced by
tax considerations and accounting conservatism. Consequently, a large part of such
cost is commonly charged to current operating expense and patented inventions
are initially recorded at nominal values on balance sheets.

Where patented inventions are acquired by purchase, the basis of balance sheet
values is generally the purchase price. Where going concerns are purchased and
patented inventions are involved, that amount of the purchase price in excess of the
value of the concern’s tangible assets is sometimes considered to be attributable to
the patented inventions and is accordingly shown on the purchasers’ balance sheets
as the value of patents. Again, tax considerations and accounting conservatism
operate to cause book values to be reduced to nominal amounts as rapidly as per-
mitted by tax law and accounting convention.?

Therefore, regardless of whether patented inventions are initially recorded on
the basis of cost or at nominal values, the book values of these assets are likely to
be arbitrary. Hence, balance sheet data are of little aid in determining the actual
commercial value of patented inventions.

Market transactions.—Very few patented inventions are sold outright for a fixed
sum of money. The usual practice is to enter into licensing agreements calling for
royalty payments equal to some percentage of the selling prices received for patented
products, or equal to some fixed amount per unit produced of the patented products
or by the patented processes. The percentages or per-unit amounts licensees are
able to negotiate as royalties differ from one licensing agreement to another depend-
ing upon the strength of licensees’ bargaining positions, But the terms of such
agreements do not provide a basis for estimating the commercial value of the
patented inventions involved. In fact, it seems reasonable to believe that the popu-
larity of licensing agreements involving royalty payments rather than fixed fees is
largely attributable to uncertainty as to the commercial value of patented inventions
on the part of both licensees and licensors at the time such agreements are negotiated.

3 William A. Paton and William A. Paton, Jr., Asset Accounting (New York: Macmillan
Co., 1952), pp. 485-506.
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Compilation of the total amount of royalties received by licensors over the 17-year
period of patent protection, when royalties constitute the only income derived from
their inventions, would give a retrospective measure of patentees’ income from their
inventions, However, such data would not necessarily indicate the extent of the
income realized by licensors as a result of utilization of the inventions. And in the
case of neither the licensees nor the licensors would such data give an indication
of benefits received of a strategic sort as a result of patent rights.4

Appraisal techniques—The fundamental principle underlying appraisal of the
value of property of all kinds is the discounting to the present of the expected future
income attributable to the property. This approach is employed by professional
appraisers whenever possible, although it often cannot be used because of the
difficulty in estimating future income and in selecting proper rates of discount.
Consequently, appraisers often employ the market value of property similar to that
whose value is being sought and the reproduction cost of the property in question as
a check on, or substitute for, the capitalized income approach.

The market value of one patented invention obviously would be of no aid in
attempting to appraise the value of any other patented invention because each
invention is necessarily unlike any other. And the reproduction cost approach could
not be employed since reproduction cost when applied to patented inventions is a
meaningless concept ; patented inventions cannot be reproduced. Even if this latter
method of appraisal were modified so as to involve only an attempt to determine
the original cost of production of patented inventions, it is likely that values arrived
at would be arbitrary because of the problem of allocating joint costs, particularly
those incurred in research and experimentation.

There remains for consideration the possibility of employing the capitalized
income approach to property appraisal as a means of determining the value of
patented inventions. The fundamental difficulty with this approach is the lack of
certainty with which estimates of the future earning power of patented inventions
can be made.® The various possible commercial applications of inventions usually
are not evident at the time the inventions are patented. But even if all the possible
uses of inventions could be anticipated, their commercial value would be highly con-
jectural because such value would depend upon accurate sub-estimates of such
items as production cost, marketing and sales cost, and market demand. Ordinarily
there would be no basis for making allowances for competition from substitutes and
for the possibility of obsolescence as a result of succeeding patented inventions.
In addition, estimates of the market success of patented inventions might not be

4 Examples of strategic benefits which might result from patent rights are the ability patent
protection sometimes affords to forestall introduction of processes or products which would
involve obsolescence losses on existing facilities, the increased bargaining power that patentees
might acquire in business not involving the patented inventions in any direct way, and the
goodwill and market position likely to persist after the patent protection has expired. There
does not appear to be any way to reduce the benefits from such strategic characteristics to
dollar terms.

5 Of course, some patented inventions can be recognized as having commercial value from the
moment patent rights are obtained, but the problem under consideration is that of determining
the amount of value.
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indicative of their value to patentees because the strategic value of the inventions
which often would be important in determining their commercial value would be
omitted from consideration.

Appraisal of the commercial worth of patented inventions might become some-
what more feasible when a period of time has elapsed after patenting during which
their actual performance in commercial situations has been observed. However,
until the legal validity of patentees’ claims has been established by successful court
tests the commercial value of patented inventions is likely to remain highly uncertain,
depending, of course, upon the likelihood that the claims might not withstand such
tests. Even after the commercial applications of patented inventions have been
determined and their legality established, many problems in appraising their com-
mercial value remain. In most cases it would be exceedingly difficult, if not impos-
sible, to determine the earnings records of such inventions.® And there could be
little assurance that records of past earnings provide an indication of future earnings
because of uncertainties regarding future competition, shifts in demand, technological
obsolescence, general ‘business conditions, and public regulation. And as already
suggested, past earnings and estimates of future earnings of patented inventions
might not reflect strategic benefits which patentees receive.

In summary, data concerning the commercial value of patented inventions would
be difficult, if not impossible, to find already compiled or to derive. Business firms
ordinarily make no attempt to value such assets for accounting purposes in any but
the most arbitrary fashion. Patented inventions are not often sold outright but rather
are licensed on a royalty basis, so that records of market transactions are not useful.
And conventional appraisal techniques are largely inadequate for the valuation of
such intangible and unique property.

The Contribution of Patent Rights

Since the commercial value of patented inventions cannot be determined in most
cases, it is largely academic to consider the problems which would arise in attempt-
ing to determine the contribution patenting makes to such value. However, assuming
that information regarding the commercial value of patented inventions was obtain-
able, it usually would not be possible to judge the extent to which such value is

6 Patented inventions are usually employed in conjunction with other factors of production
and no method exists for accurately assigning the total earnings of an operation to the various
factors in accordance with their contribution. However, certain rather arbitrary rules of thumb
have been suggested for application in cases in which it is necessary to estimate earnings
attributable to patented inventions. One procedure that has been proposed is as follows: A part
of total earnings equal to a certain rate of return on tangible assets employed in the operation
is set aside and the remainder of the earnings are then capitalized at some rate of discount
to determine the value of intangible assets contributing to the operation. See George Hart
Morse, The Valuation of Patents (Strasburg, Va.: Shenandoah Publishing House, 1933), p. 9.

However, under this procedure the problem of allocating the value of intangible assets between
goodwill, patented inventions, and other intangibles would remain. And even if earnings
attributed to patented inventions as a group were accurately determined, there would remain
the problem of dividing this amount according to the contribution of individual patented inven-
tions in order to arrive at earnings records for individual patents. The crudity of such a
procedure is evident.
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dependent upon patent protection. Only in those cases where inventions would have
no commercial value if unpatented could the contribution of patenting to commercial
value be definitely established. In the case of most patented inventions, even if their
commercial value could be determined, it would be impossible to predict accurately
beforehand or to determine in retrospect the contribution of patent rights to such
value.

B. THE VALUE OF THE PATENT SYSTEM AS A STIMULUS TO
CORPORATE RESEARCH AND INNOVATION

One of the most striking changes taking place in the American economy is the
significant growth in corporate research and development activity. Almost non-
existent in 1900, industrial research expenditures amounted to $2.4 billion in 1953.2
As recently as 1930 it was estimated that American industrial firms spent only $116
million on research and development.? The percentage increase since 1930 is over
five times the percentage rise in gross national product.

At the same time that industrial expenditures for research have been rising,
individual invention apparently has declined, indicating a shift in the source of
invention. This shift is most clearly revealed by the behavior of patent statistics.?
Alfred B. Stafford found that, for the five major class groupings of the Patent
Office, the percentage of subclasses within each major group showing increasing
rates of change declines regularly. Those groups with the highest positive rates of
change are related to chemistry and physics, whereas the other groups relate to the
mechanical and industrial arts. The former are the ones in which the corporate form
of enterprise is predominant, while the latter (where the rate of patenting has fallen)
have been less affected by corporate growth.?

Taken together with Stafford’s finding, Jacob Schmookler’s work can be used
to provide further evidence on the shift in the source of invention. Schmookler
found that the number of patent applications per 1,000 probable inventors in the
population was stable from 1870 to 1940. But this stability conceals divergent move-

1 National Science Foundation, Science and Engineering in American Industry: Final
Report on a 1953-1954 Survey (Washington: Government Printing Office, 1956), p. 3. The
survey was conducted by the Bureau of Labor Statistics. This figure excludes $1.4 billion of
research and development work conducted by industry for the federal government and includes
over $100 million conducted by universities, research organizations, and other agencies for
industry.

2U.S. President’s Scientific Research Board, Science and Public Policy (Washington:
Government Printing Office, 1947), I, p. 10.

8 The following discussion is based upon two recent studies: Alfred B. Stafford, “Trends of
Invention in Material Culture: A Statistical Study of the Class-wise Distribution of Inventive
Effort in the United States as Determined by Patents Granted during the Period 1914-45";
Jacob Schmookler, “Invention and Economic Development.” Both studies are doctoral disserta-
tions, Stafford’s having been submitted to the University of Chicago in 1950, and Schmookler’s
to the University of Pennsylvania in 1951. They have been summarized in papers presented
before the Conference on Quantitative Description of Technological Change, sponsored by the
Committees on Economic Growth and on Social Implications of Atomic Energy and Tech-
nological Change of the Social Science Research Council, April 6-8, 1951. Page references
will be to these papers.

4 0p. cit, p. 14,
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ments within the inventing population. There has been a relative increase in the
number of scientifically trained people who are responsible for the bulk of inventive
activity. On the other hand, there has been a decline in the extent to which others
are participating in invention. The group which constitutes the major source of
invention is in large part employed in corporate research laboratories.

Statistics of patents issued show that, whereas in 1900 less than 20 per cent
went directly to corporations as assignees, by 1954 corporations were assigned more
than 60 per cent.® Although the proportion going to corporations has been relatively
constant since 1936, it seems clear nevertheless that the corporate sector of the
economy is now the dominant source of invention.®

It has been argued that the rise of corporate research and development activity
and the decline in individual invention has given the patent system a new and
entirely different rationale. Clair Wilcox states: “The patent system thus finds its
function less in the stimulation of invention than in the promotion of corporate
research and development.”™® It has also been argued that large firms do not
derive much benefit from the opportunity to patent inventions.? Given the present
importance of corporate invention and the role which it is likely to play in the
future, and given that the relation of the patent system to the corporate sector is
said to differ from its relation to other sectors of the economy, it is clear that any
inquiry into the value of the patent system must consider carefully the stimuli which
the opportunity to patent inventions offers to corporations. Therefore this section
is devoted to a discussion of possibilities of developing methods of measuring such
stimuli. For analytical convenience, the discussion relates primarily to the effects of
the system upon invention and innovation. The value of the system via the disclosure
requirement is discussed subsequently.

8 Figures taken from a chart furnished by Mr. P. J. Federico of the United States Patent
Office.

8 The declining role of the lone inventor is well known but the reasons for such a decline are
not clear. A sampling of the opinions of inventors might provide interesting information on this
point. It seems clear, however, that the lone inventor has not been forced out of his traditional
fields of activity by corporations, since Stafford found these fields to be less affected by corporate
growth.

7 Clair Wilcox, Public Policies Toward Business (Homewood, Ill.: Richard D. Irwin, Inc.,
1955), p. 143.

8 However, it is difficult to perceive such a clear distinction between corporate research and
development activity and invention. It is true that not all corporate research expenditures are
devoted to invention, since development effort is also included. But development expenditures
consist in part of innovation costs, which the patent system might also stimulate.

It is also true that the nature of invention has changed, from individual effort to team
research, and it is sometimes argued that the output of corporate research laboratories is of a
different order than “invention” in the traditional sense of the term. Perhaps this idea is implicit
in 'the foregoing quotation. This argument raises the problem of appropriate standards of
invention, and is related to the difference between the standards of the courts and those of the
Patent Office. While this issue is of crucial importance to the future of the patent system, we
have sought to avoid imposing our own standard, on the grounds that the issue is proper subject
matter for another study. In this study emphasis is placed upon the patent system as it now
functions.

9 S, C. Gilfillan, “The Prediction of Technical Change,” Review of Economics and Statistics,
XXXIV (November, 1952), p. 376.
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Two approaches have been selected for analysis:

1. The possibility of establishing a quantitative relationship between the patent sys-
tem and corporate research expenditures in order to estimate its contribution
to corporate inventive activity;

2. The possibility of developing useful information about the patent system’s influ-
ence in industry, in the event that establishment of a rigorous quantitative
relationship between the system and research expenditures is not possible:

a. Through interviews
b. Through detailed industry and firm studies.

1. The Quantitative Relationship Between the Patent System and
Corporate Research Expenditures

It can be inferred that, where corporations patent inventions, the returns expected
to be derived from so doing are greater than, or at least equal to, the costs associated
with patenting (including as costs not only the necessary monetary outlays but
also the competitive cost of disclosure).l® However, it cannot be inferred that all
of these inventions are a result of the patent system, because some of them might be
forthcoming even in its absence.! The amount of invention that would occur with-
out the ability to patent is not known ; yet it is essential to develop this information
if the causative role of patents upon research is to be ascertained.

At first glance it might appear feasible to conduct interviews with corporate
executives responsible for decisions involving research expenditures, asking them
how their research activity would be affected if the system did not exist. But it is
doubtful if precise quantitative answers could be expected. There are at least two
reasons for such doubts. In the first place, to the extent that a firm’s research activity
is partly stimulated by that of other firms, interviewees would be forced to estimate
other firms' reactions if the patent system were removed. A more basic reason,
however, stems from the fact that the patent system has been in existence for many
years. Firms have become so accustomed to its existence that its influence may
not be consciously recognized in decisions involving research. The effects of its
removal would therefore be difficult to estimate. It seems more likely that attempts
to establish a relationship between the patent system and corporate research
expenditures will require detailed case studies involving a study of records of
decisions and actions concerning specific changes in firms’ technology and in their
product lines as well as interviews with company officials. Specific information on
a number of points needs to be developed, such as: the volume and relative signifi-

10 This statement should not be understood to mean that the expected return from each
invention outweighs the cost of patenting it. Firms may not be able to calculate specific
returns with any high degree of accuracy. Decisions to patent may instead be a matter of com-
pany policy, established as a general rule applying to all patentable inventions; any decision
relating to a specific invention would be an exception to the general rule. The above statement
would then mean that on balance firms feel that the expected returns from patenting all patentable
inventions outweigh the costs.

11 Interviews conducted with a number of firms by members of this project (to be summarized
later in this section) indicate that this statement is correct.
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cance of unpatentable invention; the amount of patentable invention not patented,
and the reasons for not patenting; the extent to which secrecy is possible and
effective, given the increased integration of science with industry and the desires
of scientists to exchange and publish information; the role of the patent system in
firms of different size; particular features or characteristics of industries which
“affect patent policies (e.g., the automobile industry as compared to the chemical
industry).1?

2. Information on the Influence of the Patent System in Industry

a) Interviews

In order to test the feasibility of the interview technique, members of the project
made a number of exploratory interviews. Firms falling in six industry classifica-
tions were contacted, in addition to a well-known firm of patent attorneys, officials
in the Patent Office, and a commercial, non-manufacturing research firm. In select-
ing questions for discussion in the interviews, two criteria were followed. It was
felt that the greatest value could be derived from the interviews by confining the
questions largely to the interviewees’ own experiences. Secondly, since knowledge
of the role of the patent system in industry is nebulous, making it difficult to frame
specific questions that would elicit pertinent answers, the questions were of the
“free-response” type, deliberately designed to evoke as much discussion as possible.

The interviews contained questions in several areas, as follows:
i. The method of accounting for patented inventions.
ii. Whether, in the event that the accounting valuation was only nominal, an
attempt was made to estimate true value for internal use by the firm,
iii. The firm’s experiences concerning the relationship of the patent system to
the creation and dissemination of technical knowledge.

iv. The influence of the patent system upon research activity.

v. The relationship of the patent system to sales, output, investment, and the
growth of the firm.
The information pertinent to the present discussion is largely contained in the
latter two areas. Because of its intrinsic interest it is summarized below. Presenta-
tion of this information also makes apparent the need for refinement of questions
and for the development of means of evaluating interview material. These problems
are discussed subsequently.

The patent system and research activity. All persons interviewed felt that there is
a significant relationship between the patent system and research activity, but the
extent and manner of its influence varies widely. In some cases it was felt that the
system stimulates a great part of the firm’s research activity, and in all cases it was
felt that the system encourages exchange of knowledge acquired through research.

12 The considerations raised here suggest that attempts to determine reliable quantifiable
answers about the patent system’s influence upon corporate research activity are premature,
However, at least one attempt to establish a relationship between the patent system and research
expenditures has been made. It is investigated in Appendix A.
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Thus company officials believe that not only does the system stimulate research
but without it the level of utilizable knowledge would not increase as rapidly and
more duplication of research effort would occur,

Although we recognize that the patent system was not designed to stimulate
fundamental, or basic, research directly, it was felt that some relationship might
exist. In view of the difficulty of defining fundamental research clearly, interviewees
were asked to interpret the term to mean any research not directed toward a
specific commercial goal.’® Many pointed out, as might be expected, that the patent
system is not aimed at this type of research, and they did not see any particular
connection. Others felt that there is some influence. One interviewee pointed out
that his firm tries to refrain from publishing the results of any of their basic
research for a while in order to explore commercial possibilities. Others stated that
the possibility of obtaining patents on applied aspects leads them to be more
willing to sponsor fundamental research, One thought that the extent of funda-
mental research conducted by industry and the relation of the patent system to it
varies widely among industries. Although he did not see any significant relation
in his industry, he suggested an investigation of other areas, such as antibiotics.

A point of considerable interest and significance observed in a number of the
interviews is the extent of competition in research and the role of the patent system
in stimulating it. This was repeatedly emphasized by the interviewees and was often
raised in connection with the problem of valuing patented inventions for balance
sheet purposes. The existence of a patent on a product or process which is obviously
valuable and which places competitors at a disadvantage serves as an incentive for
them to increase their research efforts in order to develop effective substitutes. As
some pointed out, there is a universal tendency toward developing substitutes, which
would occur without patent protection. But this tendency is greatly enhanced by
the existence of the patent system. In this connection, one interviewee made an
interesting observation. He pointed out.that there is a danger involved in setting
license fees or royalties too high since it may stimulate greater research effort on
the part of competitors.

This information suggests a major difficulty in attempting to measure the value
of the patent system as a stimulant to industrial research expenditures. A principal
reason why the firms interviewed do not strive to place an accurate value upon
their patented inventions is the uncertainty caused by the tendency for competing
substitutes to be developed and the consequent fall in the expected stream of future
earnings from existing inventions. If this tendency is enhanced by the existence
of patents, then it can be said that the patent system, while creating values for par-
ticular enterprises, also serves to destroy values in others. The net effect is probably
the creation of greater social value through an increase in the available quantity of
similar products or processes. The impact of patents on research competition thus
suggests a further way in which they may be accomplishing a social purpose and
that, by their nature, they may tend to be self-destroying.l4

13 This definition is similar to that used in the recent National Science Foundation survey,
though not as complete. Op. cit,, p. 18.

14 This statement largely ignores the “fencing-in” problem, which, if and to the extent that
it exists, would tend to lessen the possibility, or at least the rapidity, of self-destruction.
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The patent system and sales or income. Interviewees were asked to estimate the
proportion of total sales involving patented products or processes. All responses to
this question indicated that a large part of sales either consists of patented products
or is in some way connected with patented processes. Two indicated that over 50
per cent of their sales are related to patents. Another indicated this to be the case
if licensed patents are included. One indicated that as much as 50 per cent of sales
might be related to patents. The others did not give figures, stating instead that a
“healthy share” or “very high percentage” of their sales are so related. In several
cases the impossibility of determining the exact percentage of sales related to
patents was stressed. Also, two interviewees indicated that the proportion varies a
great deal among various items or lines marketed by the firm.

Other interview information. Some questions received more diverse answers.
Interviewees were asked whether they felt there was a connection between patents
and the size and growth of their company. The responses show a wide divergence
of opinion. Two indicated a belief that there is a significant relation. Others doubted
any influence. Several made the point that the influence is much more important
in some industries than in others. One thought that risk capital is more readily
available to firms with patent protection. Another thought that some influence exists
but, citing restrictive quotas imposed by some licensing agreements, felt that it
could work in either direction. Another felt that the influence is more on the
industry level than on the firm because of the spread of information brought
about by the patent system. -

With respect to the influence of patents on product diversification, an equal split
in the responses resulted. Half felt that the relation is of little significance while
half believed that there is a definite effect. An official in the research firm pointed
out that on occasion companies have specifically directed his organization to search
for patents in other fields so that they might branch out. Another interviewee
stated the belief that the influence exists as a natural consequence of following up
unexpected discoveries made in the course of research.

Officials were also questioned about the influence of the patent system on invest-
ment decisions. Several indicated it to be of only minor importance. Another indi-
cated that patent protection is definitely considered and that the patent system
induces investment of risk capital that would not otherwise be forthcoming. It was
also mentioned that large-scale investment is not usually made until after a pilot
plant has proved successful, and the construction of pilot plants often depends upon
the patentability of the product or process involved.

Ewvaluation of interviews. The foregoing material clearly indicates that those
persons interviewed believe that the patent system plays a significant role in their
companies, But the heterogeneity of the answers raises questions concerning the
additivity of information derived from interviews and hence their usefulness in
providing data covering a large number of firms. The ramifications of the patent
system within industry are numerous and data, whether quantitative or qualitative,
are needed on all of its aspects. But it would place impossible demands upon the
use of the interview technique to attempt to specify and measure all of the system’s
manifestations. These are proper subject matter for a selected number of more
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detailed industry or firm studies. Extensive interviews can probably be most useful
if confined to a limited number of questions, designed in such a way that the results
in each case can be compared or combined. With this orientation in mind two related
interpretive schemes offering some promise are discussed below.

The pervasiveness of patents. It has been repeatedly emphasized that the value
of the patent system lies in the fact that it favorably influences expectations con-
cerning the profitability of invention, disclosure, and innovation. Therefore, the
possibility of obtaining patents induces firms to direct factors of production into
inventive and innovative activity. For reasons already cited, patents are not a
sine qua non in every case of invention and innovation. Consequently, it cannot be
said that the patent system is solely responsible for every patented invention or
resulting innovation. But it would be correct to state that the system affects the
activities of the firm in some way in every case in which a patented invention or a
resulting innovation is involved. Its minimum effect would be to encourage the
disclosure of information which the firm would otherwise keep secret. The maximum
effect would be in those cases where the invention and innovation is completely
dependent upon the attainment of a patent.

Since the patent system makes some contribution in every case, it would therefore
be interesting to know how widespread is its relationship to the inventive and
innovative activities of firms. Although the degree of its contribution would vary in
each specific instance, measures of the pervasiveness of patents would nevertheless
indicate the possible breadth of the system’s influence. Such information does not
appear to be presently available, but it might be obtained through interviews.

The best index of a firn's inventive activity would be its expenditures on research
and development. Such expenditures would include all effort by the research staff
itself in addition to ideas submitted by other individuals upon which further research
or development effort is required. They would exclude inventions upon which no
research and development effort was required. However, it is argued in Appendix A
that the magnitude of such invention probably is not great. Expenditures on
research and development also would not include inventions licensed or purchased
by the firm. But, if the licensor or seller is another firm, these inventions would be
included in their expenditures.

Through interviews company officials could be asked to estimate the proportion
of the firm's research expenditures resulting in patented products or processes.'®
Accounting records might provide information of the type desired. Even if this is
not the case, research department heads, patent counsel, and other executives
responsible for decisions involving patents and research could be asked what they
believe this proportion to be.l® Beliefs, to be sure, are subjective data, but they
would be strengthened by the fact that the persons interviewed are intimately con-
nected with research and patent policy. Furthermore, even rough estimates should

15 Since any particular invention may involve research effort and expenditure extending over
a period of years and since cost accounting techniques may not be sufficiently refined, it would
not be feasible to attempt to derive estimates of research cost for each invention.

18 In the interviews conducted by members of the project, at least one person voluntarily
suggested that this information should be obtainable.
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be sufficient to allow interesting comparisons. The answers could also be made
more reliable and comparable by interviewing several officials in each firm inde-
pendently. If, for example, all indicated a similar proportion, then the estimates
could be accepted as reasonably accurate. Where the estimates differed, the propor-
tion would need to be stated as a range, or perhaps an average of the different
estimates.

In a similar way, the pervasiveness of patents with respect to a firm’s innovative
activity could be obtained. The principal way in which a firm innovates is to intro-
duce new processes of production or new products. These would be reflected in
sales or production figures. For purposes of comparison with other firms, sales
might be the better variable to employ, since measurements would thus be in
dollar terms. As in the case of research and development expenditures, interviewees
could be questioned concerning the proportion of sales involving patented processes
or products.!? If necessary, company records of the types and amounts of products
sold, and the productive processes involved, could be consulted by the interviewees.

Tt is believed that the proposed questions will provide useful information on the
role of the patent system in industry. Since the system is at least a partial determi-
nant of firms’ inventive and innovative activity in every case in which patents
are involved, knowledge of their pervasiveness would provide significantly greater
insights into the extent of their influence than are now available.

Relative differences in the strength of patent incentives. The above information
should also be useful for comparative purposes. It may be that there are inter-firm
(or perhaps inter-industry) differences in the influence of the patent system upon
the incentives to invent and innovate. Some of the interview material suggests
this to be the case. The proposed interview scheme may serve as a means of detect-
ing these differences. The proportions of research expenditures and of sales involv-
ing patented products or processes can be interpreted as indexes of the degree of
use of the patent system by firms. Firms could be ranked on the basis of their degree
of use of the system. If significant differences in the degree of use appear, it would
be fruitful to ascertain reasons for such differences. Further probing in interviews
might be desirable. But this technique should also be useful after interviews are
completed, since it would serve as a framework for further analysis. For example,
it might be a means of developing some of the information previously suggested as
being necessary before quantitative measurements of the causative role of patents
can be made. It should also serve to specify those firms and industries warranting
more intensive analysis through case studies.

This technique might also be used to measure changes in the influence of the
patent system over time. To ask company officials to estimate the proportion of
research and development expenditures and sales involving patented processes or
products for prior years may appear to place too great a strain on memories and
hence might affect the reliability of the results. However, if there have been
significant changes in the system’s influence, it is likely that persons intimately
connected with research and patenting decisions will be aware of them. Therefore

17 In the interviews conducted by project members, percentage estimates were in most cases
readily obtained.
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the use of this technique appears to be warranted as a means of providing some
information on the changing influence of the patent system.

b) Industry and Firm Studies

Another approach to the impact of the patent system upon invention and innova-
tion in industry is through detailed studies of particular firms or industries. Knowl-
edge of the role of the system in industry being what it is, information gained in
this manner would be invaluable. The conclusions reached in each case must neces-
sarily involve the investigator’s qualitative judgments. However, this type of
approach appears to be essential before highly aggregative attempts are warranted.
It should also be noted that these judgments would be those of careful investigators
who have spent considerable time in making a detailed analysis of the particular firm
or industry.

There are at present a number of excellent industry studies which, though not
principally concerned with the impact of the patent system, nevertheless consider
its role specifically. A summary of several is useful in indicating the present state
of knowledge concerning the effect of the patent system in particular industries and
in suggesting the kinds of information that might be developed through further
studies. The findings of three studies are presented in Appendix B: Maclaurin’s on
the radio and television industry,’® Bright’s on the electric lamp industry,!® and
Passer’s on the electrical manufacturing industry.?® Each of the authors has con-
sidered the positive and negative effects of the system and has arrived at an over-all
judgment concerning its influence. In general it can be stated that each one,
especially Maclaurin and Bright, concludes that the patent system has, on balance,
been an important incentive to progress in these industries, even though it did not
function optimally.

Consideration of these three studies suggests that it is possible to develop well-
reasoned and documented conclusions concerning the impact of the patent system
in specific cases. Accordingly, the authors of this inquiry deem it advisable to
consider that further studies oriented around the influence of the system be under-
taken. They bhelieve, furthermore, that case studies of particular firms or industries
appear worthwhile, not only in providing qualitative information concerning the
role of the patent system, but also (in conjunction -with the interview technique
previously suggested) as a necessary step in deriving quantitative estimates of its
effects. It has been pointed out that attempts to establish a quantitative connection
between the patent system and research expenditures are premature, because of the
lack of detailed knowledge about the system’s influence. For the development of this
type of information there is no adequate substitute for case studies.

18 W. Rupert Maclaurin, Invention and Innovation in the Radio Industry (New York: Mac-
millan, 1949); also “Patents and Technical Progress—A Study of Television,” Journal of
Political Economy, LVIII (April, 1950), pp. 142-157.

19 Arthur A. Bright, Jr., The Electric-Lamp Industry: Technological Change and Economic
Development from 1800 to 1947 (New York: Macmillian, 1949).

20 Harold C. Passer, The Electrical Manufacturers, 1875-1900: A Study in Competition,
Entrepreneurship, Technical Change, and Economic Growth (Cambridge: Harvard University
Press, 1953).
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C. THE COST OF DISCLOSURE AS AN INDICATION OF THE ECONOMIC BENEFIT
EXPECTED FROM PATENT PROTECTION

Two important requirements which must be met before patent rights can be con-
ferred under the patent law are: (1) inventions must be made which satisfy Patent
Office examiners as to their novelty and usefulness; (2) sufficiently detailed dis-
closure of the manner of making and using the newly invented products or processes
must be made to enable others “skilled in the art” to construct or use them upon
expiration of the 17-year period of patent protection.

In a sense, then, patenting involves a contractual agreement between the govern-
ment and patentees with valuable consideration being given by both parties. The
government “sells” patent rights to inventions in exchange for additions to scientific
and technical knowledge. Or, looked at from the point of view of inventors, patent
rights are “bought,” the “cost” consisting of inventions and their disclosure to actual
or potential competitors.?!

While both invention and disclosure are necessary in order to qualify for patent
protection, the two acts do not take place simultaneously. Decisions to undertake
search for new products and processes are influenced by the possibility of patenting
to the extent that this possibility improves the chances that such activity will be
profitable. However, once patentable inventions or discoveries have been made
inventors must decide whether it is in their best interests to disclose the information
about the new products or processes necessary to qualify for patent protection.
That is, they must judge whether the commercial value of individual inventions
promises to be enhanced by fulfilling the disclosure requirement or whether com-
petitive disadvantages likely to be incurred as a result of disclosure will nullify or
overbalance the benefits expected from patent protection.

Parameters of the Cost of Disclosure

The cost involved in patenting inventions consists not only of the competitive
disadvantages involved in disclosing information about the inventions but also of
filing and issuance fees and legal expenses. In most cases, however, the competitive
disadvantages of disclosure would be the most important factor figuring in decisions
concerning the desirability of patents. Fees and legal expenses are likely to be
important considerations only in the case of inventions not expected to have any
outstanding commercial success.

Disclosure of information concerning inventions might prove costly because of
the aid it will provide actual or potential competitors in their search for other
patentable inventions which will hasten the obsolescence of the inventions origi-
nally disclosed. Disclosure might also prove costly because the inventions happen to

21 Throughout the remainder of this section the inventors’ point of view is maintained. That is,
the “cost of patenting” refers to the cost incurred by patentees, not the cost incurred by the
government or society. What constitutes cost for patentees constitutes benefit from the point
of view of society. Likewise, the “value of patent rights” refers to the value of such rights
to patentees. Obviously such exclusive rights represent the cost incurred by society as a result
of the government’s entering into patent contracts with inventors.
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be of the sort that are easily infringed upon without detection. And disclosure might
prove costly as a result of the stimulation it provides to competition in the produc-
tion or use of patented inventions after the 17-year period of exclusive rights has
expired. In the case of any given invention, therefore, the cost of disclosure tends
to vary with the amount of information required to be disclosed to the Patent
Office, the extent to which such information as is disclosed is made available in
useful form to competitors, the likelihood that such information will enable competi-
tors to discover superior products or processes or to infringe without detection on
the rights of the patentee, and the likelihood that the invention will be commercially
successful for longer than the 17-year period of patent protection.

Determination of the Cost of Disclosure

Where it is decided to patent inventions there is presumptive evidence that the
cost of disclosure is not expected to exceed the advantage of patent protection or,
in other words, that the commercial value of the inventions is expected to be
enhanced by patenting.2? The competitive disadvantage expected to result from
disclosure cannot exceed the economic benefit expected from patent protection if
decisions to patent are made in a rational manner. Therefore, the cost of disclosure
willingly incurred by inventors in order to qualify for patent protection indicates
the lower limit of the benefit expected from patent protection.

There appears to be no way by which the competitive cost involved in disclosure
as anticipated by patentees can be determined or measured with any quantitative
precision, yet it might be possible to obtain some information of a qualitative nature
on the extent to which such cost is believed to be incurred as a result of the dis-
closure requirement contained in the patent law. For example, patentees might be
asked their opinion as to whether certain patented inventions would have been of
greater commercial value if patent protection had not been contingent upon dis-
closure of information regarding the invention and, if so, to what extent. A broad
cross-section of patentees could be polled in an attempt to determine for which
industries and for what types of inventions the cost of disclosure is highest. Com-
panies and individuals using information obtained from the Patent Office about
patented inventions could also be canvassed to determine their estimates of the
competitive benefit of such information, and their estimates could then be checked
against those of patentees.

While data on the cost of disclosure obtained in this manner would serve to
establish the point that cost is willingly incurred by patentees in order to obtain
patent protection and, therefore, that patent protection is expected to be of economic
benefit, it probably would provide only limited insight into the extent to which

22 An exception might exist in those cases in which inventions are patented for reasons of
prestige and in those cases in which inventions are patented in accordance with a general
policy with no attempt being made to determine the desirability of doing so on a case-by-case
basis. On the other hand, where it is decided not to patent patentable inventions, nothing is
necessarily implied concerning the balance between the expected cost of disclosure and the
expected advantage from patent protection since in many cases such decisions are made because
the inventions in question show little prospect of commercial success. In such cases the cost
of disclosure is not the factor deterring patenting.
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patent rights are expected to augment the commercial value of inventions. And, as
pointed out above, even if the expected cost of disclosure could be ascertained, it
would indicate only the lower limit of the economic advantage expected from patent
protection. The expected advantage from patent protection would exceed, and often
by a great deal, the competitive cost expected to be incurred as a result of disclosure
of information regarding inventions and discoveries. Consequently this approach to
measurement of the economic incentive afforded by the patent system shows little
promise as a basis for empirical study of the valué of the system.?®

APPENDIX A

GILFILLAN’S ESTIMATE OF THE CONTRIBUTION OF THE
PATENT SYSTEM TO AMERICAN INVENTIVE ACTIVITY

Gilfiltan states that “all in all, it would seem a fair statement, even if regrettably lacking in
logical and statistical accuracy, to say that patents motivate 15 or 20 per cent of American
inventing today.”24 As evidence he cites the President’s Scientific Research Board estimates for
organized research in 1947 together with certain supplementary data. In 1947 the federal
government accounted for 62 per cent of all research expenditures, industry for 32 per cent,
universities for 3.2 per cent, and others (state and local governments, non-profit research
foundations, etc.) for 2.8 per cent. Thus non-commercial sources (all non-profit research
laboratories) accounted for 68 per cent of all research and commercial sources accounted for
the remaining 32 per cent. Of the total volume of applied research (which Gilfillan calls inven-
tion proper) 62 per cent stemmed from non-commercial sources and 38 per cent from commercial
sources in 1947. Thus, Gilfillan concludes, the patent system could affect at most 32 per cent
of all organized research and 38 per cent of invention proper.

To these figures, however, must be added the value of the efforts of the free-lance inventor,
which would increase the importance of the patent system by a large but unknown amount.
But there are other factors detracting from its significance. Gilfillan points to the extensive use
of patent pooling and mutual licensing in many industries, practices which he feels weaken
the patent incentive. Furthermore, the prevalence of monopoly elements in the economy
weakens the need for patents, even though monopolistic firms may continue to patent. Another
weakening influence stems from the legal disfavor in which patents are frequently held. Finally,
there is the mass of unpatentable inventions, each one being almost insignificant in value but
occurring in such volume as to equal other inventions in aggregate value. As evidence for this,
Gitfillan cites the large number of employee suggestions accepted (20 to 30 per cent), cach
receiving on the average only a small reward ($12), and most not patented (only about 1 per
cent),

On the basis of these considerations Gilfillan concludes that the patent system is responsible
for only 15 to 20 per cent of American inventing today. But in several respects this estimate
is open to question. The figures used are subject to a wide range of error. In fact, the revised
estimate for 1947 by the Research and Development Board attributes 47 per cent of all research
to industry, as compared to the 32 per cent figure cited by Gilfillan.25 Furthermore, industry’s
share is not constant from year to year. By 1952, its share had fallen to 38 per cent but it rose
to an estimated 45 per cent in 1953.28 Also, if a breakdown between basic and applied research
were made, then industry’s share of applied research would probably exceed 40 per cent (since
a larger proportion of basic research is probably performed by universities and by or for the
government than by industry).

23 While data concerning the competitive cost of disclosure might not be of much aid in
judging the incentive afforded by the patent system, such data would give some insight into
the usefulness of scientific and technological information made available as a result of the

patent system.
24 Ibid., p. 377.
25 Bureau of Labor Statistics Bulletin No. 1148, op. cit., p. 58.
26 Derived from the National Science Foundation study, op. cit.
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It is likely that the use of postwar figures alon'é"could be misleading. An examination of the
estimates for research in the decade of the thirties reveals that in no year did the government’s
share exceed 20 per cent, while industry’s share fluctuated between 60 and 70 per cent.2? It is
undoubtedly true that the government will continue to sponsor research on a vastly larger
scale. But the extreme difference between the picture in the 1930’s and that today suggests
that a large portion of government-sponsored research is directly related to war—either actual
or potential—and throws little light on the government’s contribution in peacetime.

A more basic objection relates to the use of total research expenditures as the basis for
measurement of the patent incentive. The patent system was not designed to stimulate govern-
ment and university research, or basic research, wherever located.28 Therefore, in examining
the role of the patent system, the really relevant question is: of the sources and type of inven-
tion that the system might be expected to influence, what proportion can be attributed to it?
On these grounds, the appropriate research figure to use would be the expenditures by industry
and free-lance inventors upon applied research. Gilfillan’s estimate of the influence of the patent
system upon total inventive activity appears to be approximately from 40 to 50 per cent of the
38 per cent ﬁgure for applied industrial research. Thus on the basis of his computations, but
limiting inventive activity to that which the patent system could be expected to aﬁect it could
be argued that the system accounts for almost 50 per cent,

A final objection to Gilfillan’s estimate ccncerns the relative amount of unpatentable inven-
tion, consisting of the research efforts of government laboratories and non-profit institutions,
unpatentable discoveries, and the mass of little inventions which, whether patentable or not,
are usually not patented. Gilfillan states that the 1947 research figure includes all of the above
and feels that the value of small inventions, re-inventions, and discoveries is equal to that of
patented inventions in the aggregate. For this to be the case, their number would have to be
very great because of the low value per invention. In view of the declining role of the individual
inventor (Schmookler’s “Less Probable Inventor” category), this would not seem likely. As
for unpatentable discoveries, the volume of basic research in industry probably serves as a
good indication of their significance apart from those developed by governments or non-profit
institutions. In 1953, only 4 per cent of total expenditures for industrial research and develop-
ment was devoted to basic research.?® Finally, it is doubtful if the 1947 research figure includes
all of the little inventions. It is more probable that it includes only those inventions which are
accepted and upon which some research and development effort has been expended.30 Because
of such expenditure it is likely that, if patentable, they would be patented. Other inventions upon
which no research funds were spent would need to be added to the 1947 figure in order to
measure total inventive activity. However, the magnitude of these inventions is open ta question,
Gilfillan feels that, from the evidence cited concerning the proportion of employee suggestions
accepted and their low average value, two conclusions can be drawn: “the practical incapacity
of workmen or amateurs to make serious inventions under modern conditions; and the abund-
ance of minior invention which is adopted and constitutes technic progress, yet is not patented.”31
These conclusions are undoubtedly correct, but it is difficult to see how a judgment can be
drawn from them that the mass of little inventions and discoveries are equal to patented inven-
tion in value. In short, the evidence concerning the relative importance of unpatentable inven-
tion (outside of governments and non-profit institutions) is unimpressive, The argument that
such invention is not so important can also be made with some force.

APPENDIX B
A SUMMARY OF THREE INDUSTRY STUDIES ON THE ROLE OF THE PATENT SYSTEM

In its early days the radio industry was characterized by individual inventors. Because they
possessed patents, these men were able to secure financial aid which would probably not other-

27 President’s Scientific Research Board, op. eit., p. 10.

28 However, much government-sponsored research is performed by industry. To the extent that corporate
research facilities owe their existence partly to the patent system, then it can be logncally argued that there
is an indirect connection between patents and government research. Furthermore, in many, if not most,
government contracts the firm performing the research has the right to patents on inventions developed under
the contract, with the government having the right to a royalty-free license. This must surely encourage industry
to perform government research,

28 National Science Foundation, o. cit., p. 18.

30 This would certainly seem true of the 1951 and 1953 surveys, since questionnaires were sent only to com-
panies known or thought to have research staffs and the questions asked related strictly to research activities.

31 0p. cit., p. 375.
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wise have been offered. Outside aid was necessary since resort to established companies was
apparently out of the question because of lack of interest in the inventions. Accordingly,
Maclaurin concludes, the patent system provided an important stimulus to individua! inventors.32

Maclaurin doubts that patents were a direct incentive to radio research by established
companies. Radio offered a threat to the American Telephone and Telegraph Company’s invest-
ment in wire telephony. This in itself constituted sufficient incentive for it to undertake radio
research. But the situation facing General Electric and Westinghouse was different. Research
in radio was outside their area of normal operations. Without the prospect of monetary rewards,
they probably would not have entered the field; or if they did enter they probably would not
have remained long because the keenness of competition would -have driven profit margins down.
Since he feels that GE and Westinghouse made important contributions to technological
progress in the industry via their well-equipped laboratories and large staff of technical experts,
Maclaurin concludes that the contribution of the patent system to research and invention by
established firms in the industry was significant33

Maclaurin believes, however, that there were. forces weakening the patent incentive. In
particular, he cites the tendency for smaller firms to rely on the research efforts of RCA
because of its overwhelming patent structure and the tendéncy on the part of Philco, after
acquiring a patent position, to spend money on research for its protection rather than on further
developments. Nevertheless, his general conclusion remains that “the patent system, in spite
of its weaknesses, did operate to encourage research and invention during the period under
review.”34

Concerning the television industry Maclaurin concludes that:

One of the significant features of the television story is that some protection against the “perennial gale
of competition”. was essential to television research. The technical obstacles to be overcome were exceedingly
difficult, and there were many who believed that it would be years before sets could be sold in large volume.
Research expenditures have been enormous and could not have been forthcoming under conditions of perfect
competition. For the development of such a product dy industry some degree of monopoly is essential.35

He feels that we are justified in relying on the patent incentive to foster the type of progress
illustrated by television, provided that abuses in the system can be significantly reduced.38

Bright’s study of the lamp industry draws similar conclusions:

There is no doubt that the patent incentive has provided a very strong stimulus to progress in electric-lamp
technology. That incentive has applied both for individual inventors and for large corporations. The early
Edison laboratory was concerned almost entirely with patentable inventions, and financial returns were
expected from all developments. Most of the other pioneer arc-lamp and incandescent-lamp inventors likewise
sought profits through patent-protected invention. The desire for strong new patents was also a fundamental
factor in the foundation of the General Electric Research Laboratory and in much of the technological activity
of the mature lamp industry.37

But there have been weakening forces. The patent laws have tended to protect the corpora-
tion more than the original inventor. Firms have been induced to protect their patent position
through the acquisition of other patents. The commercial application of certain new devices may
have been retarded. Quotas and other licensing restrictions have been instituted, causing many
small manufacturers to be forced out of business in the twenties. Infringement suits over patents
of doubtful validity occupied much time and expense on the part of the unlicensed lamp
producers. Despite these weaknesses, however, Bright's over-all judgment of the role of the
patent system in the electric-lamp industry is that, despite its failure “to keep abreast of changing
economic conditions, it has displayed remarkable strength., Progress in the lamp industry,
while not optimum, has been noteworthy.”’38

Passer’s judgment on the influence of the patent system in the electrical manufacturing
industry is more cautious. Conditions in the heavy equipment sector of the industry approxi-
mated those of a stabilized oligopoly, whereas those in the lighting elements sector approximated
pure competition. Patents were important in a.c. power, electric railways and in incandescent
lamps after 1892, but unimportant in arc carbons. As might be expected, the price of electric
lighting fell, inducing its substitution for other forms of lighting. Prices of heavy equipment

82 Invention and Innovation in the Radio Industry, p. 259,
38 Ibid., p. 260.

34 Idem.
35 “Patents and Technical Progress,” p. 157.
36 Ibid., p. 151.

37 Op. cit., p. 468,
88 Ibid., p. 476.
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were more stable, but there was little evidence of monopoly pricing. On the other hand, the
quality of the product was higher than it would have otherwise been. Concerning the specific
influence of patents, Passer states:

Patents also influenced competitive conditions. They were a prime cause of the numerous consolidations and
mergers which finally resulted in only two full-line producers. Furthermore, patents permitted competition to
take place on a system basis instead of with reference to single items of equipment. Manufacturers could
refuse to allow the use of particular patented apparatus except as a part of a complete lighting or power
system. While this kind of petition was intended to take advantage of certain key patents, it should be
noted that the economical and reliable operation of a ber of inter ted items of equipment was also
involved. The seller could contend, with considerable justification, that he was merely protecting the reputa-
tion of his products in requiring that only items of his manufacture be combined into one system.39

Each of the above studies points to the tendency for pioneer innovations to be introduced
by newcomers to the industry and concludes that it is necessary for society to depend upon new
firms and entrepreneurs as an important ingredient of technological advance. A point about
which there seems to be widespread agreement is that patents facilitate the entry of newcomers.
If this is the case, then a traditional argument for the patent system can be said to be fulfilled.40

Bright and Maclaurin offer interesting comments concerning certain revisions of the patent
system which are frequently suggested. Maclaurin rejects compulsory licensing on the grounds
that it would discourage large-scale expenditures. Bright makes the same point and also feels
that it might lead to a refusal to patent, thus keeping “know-how” secret. He also feels that
while compulsory licensing might be useful in particular cases, such as the oppressive use of
a patent position, its use in the lamp industry would not have caused significant changes
from the developments which actually took place.

Concerning restrictive license agreements, Bright points out that, as long as the holder of
the patent has the right to grant licenses or not, then a prohibition on restrictive agreements
might lead him not to license at all, causing possibly more harm than good. This would not
be the case, however, when restrictive provisions are incorporated in a general pooling agree-
ment. Maclaurin does not view cross-licensing with favor. Feeling that competition in research
is important for all firms, whether large or small, he fears that cross-licensing features might
discourage research competition between large patent-holders.

39 Op. cit., p. 352, . .
40 This statement largely ignores the possibility that a well-fortified patent position on the part of existing
firms may make it more difficult to enter the industry.
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ITI. ANALYSIS OF THE ECONOMIC VALUE CREATED
BY THE PATENT SYSTEM

A. THE CONTRIBUTION OF THE PATENT SYSTEM TO NATIONAL WEALTH

One measure of the economic value of the patent system would be the contribu-
tion it makes to national wealth. However, serious problems of both a theoretical
and a practical nature are encountered in attempting to ascertain this contribution,
National wealth accounting has not reached a state of refinement similar to that of
national income accounting. Not the least of the many conceptual problems which
have been encountered in attempts to draw up national wealth estimates is the ques-
tion of the proper treatment of intangible assets, especially patent rights. The answer
depends in large part upon the purpose for which the wealth estimate is being made.
If the purpose is to analyze the size distribution of wealth among individuals or
groups, then national wealth estimates should include all assets that can be sold in
the market, valued as far as possible at their market prices.! Thus, the full com-
mercial value of all patented inventions (including the increment of value which the
conferring of patent rights adds to the invention) would be included as a component
of national wealth when national wealth is so conceived. If, on the other hand, the
purpose of estimates of national wealth is to facilitate comparison of the total stock
of wealth over time or between countries, only the aggregate value of reproducible
physical assets would be included in the estimates.? The value which patent rights
add to inventions by increasing the scope of ownership would therefore be excluded
from such estimates.

The various conceptions of national wealth have been established largely as a
result of the efforts of Simon Kuznets and Raymond W. Goldsmith to develop
concepts and procedures for accounting for national wealth analogous to those
employed in national income accounting.® Goldsmith has distinguished two types
of national wealth estimates, labeling the first ‘‘national business accounting” and the
second “national economic accounting.” National business accounting is based upon
accepted accounting practice while national economic accounting “goes beyond the
figures found in business records and beyond the rules of business accounting as far
as is demanded by economic theory.”*

1 Franco Modigliani, “Comment” on R. W. Goldsmith, “Measuring National Wealth in a
System of Social Accounting,” Studies in Income and Wealth, Vol. XII (New York: National
Bureau of Economic Research, 1950), p. 144.

2 Ibid., p. 145.

3 Simon Kuznets, “On the Measurement of National Wealth,” Studies in Income and Wealth,
Vol. I1 (New York: National Bureau of Economic Research, 1938), pp. 3-61; Raymond W,
Goldsmith, “Measuring National Wealth in a System of Social Accounting,” Studies in Income
and Wealth, Vol. XII, pp. 33-186. ’

4 Goldsmith, Studies in Income and Wealth, Vol. X1I, pp. 25-28. Goldsmith admits that “the
theory of national economic accounting is relatively new, complex, not uncontroversial, and not
yet tested in practical application.”
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Value of Patented Inventions in National Wealth Estimates Derived by
Application of National Business Accounting

National wealth in the business accounting sense is derived by consolidation
(as distinct from combination or summation) of the balance sheets of all economic
units within the nation into a national balance sheet. In the process of consolidation,
claims and corresponding liabilities within the nation are canceled,® leaving only
the value of individually-owned assets which are not offset by entries in the books
of other economic units as the consolidated net worth statement,

The value of patent rights and other intangible assets would not be canceled in
the process of consolidation since claims of this sort owned by one economic unit do
not give rise to any offsetting entries in the books of other such units. Goldsmith
explains this as follows:

Offsetting entries do not have to be made in the books of other economic units
simply because they would as a rule represent the capitalized increase in price over
a hypothetical price payable by the buyers or users of the goods and services into
which the patent or other right enters. Such entries obviously would not reflect a
legal liability or even a calculable cost. Hence they are correctly omitted in business
accounting.®

But while, from the conceptual point of view, the aggregate commercial value of
patented inventions should be included as a part of national wealth conceived in
the business accounting sense, any attempt to determine such value in practice
would appear to be a “fruitless undertaking.”” As pointed out in an earlier section
of this study, data on the commercial value of individual patented inventions usually
are not available, Therefore, while the aggregate value of patented inventions con-
stitutes a component of national wealth when the term is conceived of as a stock
of net claims, accurate measurement of this aggregate value is not feasible.

Value of Patented Inventions in National Wealth Estimates Derived by
Application of National Economic Accounting

Estimates of national wealth derived in accordance with the national economic
accounting approach do not include the value of patent rights.® As Bronfenbrenner
points out, this approach to national wealth estimation “requires elimination of
values uncorrelated or negatively correlated with economic welfare—primarily capi-
talized monopoly gains . . . and evaluating all reproducible assets at the marginal
social money costs of their physical reproduction.”?

Simon Kuznets agrees that such estimates should not include the value of patent
rights insofar as they represent merely a legal privilege. However, he would pre-
sumably be willing to include the contribution patent rights make to the total stock

5 Assuming that corresponding claims and liabilities are valued equally and at the same time
on the books of both debtor and creditor.

8 Goldsmith, Studies in Income and Wealth, Vol. XI1I, p. 46.

7C. Remold Noyes, “Comment” on Goldsmith, Studies in Income and Wealth, Vol. X1I, p. 174.

8 Goldsmith, Studies in Income and Wealth, Vol. XII, p. 47n.

9 Martin Bronfenbrenner, “Comment” on Goldsmith, Smdies in Income and Wealth, Vol.
XII, p. 138.
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of knowledge through disclosure if it could be established and were it not for the
inconsistency involved in so doing while overlooking other contributions to the
total stock of knowledge of even greater importance.!?

From a practical standpoint neither the aggregate commercial value of patent
rights nor the value of scientific and technical knowledge attributable to the patent
system is determinable. Therefore, although the patent system can be said to be
related to national wealth when defined as the aggregate net claims on wealth of
individual economic units and so as to include the total stock of knowledge, its con-
tribution to national wealth cannot be measured. This conclusion follows with
respect to aggregate net claims of individuals because the commercial value of
patents is not determinable. It follows with respect to the “stock of knowledge”
concept for the obvious reason that the value of the national stock of knowledge or
any additions thereto by particular institutions defies measurement.

B. THE CONTRIBUTION OF THE PATENT SYSTEM TO TECHNOLOGICAL CHANGE

During the first half of this century output per man-hour increased at a rate of
about 2 per cent per year. Since the trend is slightly rising, 2 per cent can be
regarded as the minimum rate of growth for the years ahead.!* Numerous factors
are responsible for the sustained rise in American productivity. A major one is the
process of technological change—changes in the level of technological possibilities
of production available to a firm.»? Inventions, either of new processes or new
products, and their commercial introduction (i.e., innovations) would therefore
constitute major elements of technological change. :

Since the patent system is designed to stimulate invention and innovation (as
well as disclosure), its basic function may be viewed as the promotion of tech-
nological change. Its contribution to technological change, if it could be estimated,
would probably constitute the best gauge of its value as a social institution. However,
attempts to make such an estimate encounter two formidable obstacles: the lack
of an adequate index of technological change and the problems involved in relating
patented inventions to such an index. These difficulties warrant further investigation.

10 Simon Kuznets, “Comment” on Goldsmith, Studies in Income and Wealth, Vol. XII, p. 178.

11 I the war decade of the 1940’s the rate was 2.9 per cent and the estimate for the 1950’s
is 2.3 per cent. See J. Frederic Dewhurst and Associates, America’s Needs and Resources: A
New Survey (New York: Twentieth Century Fund, 1955), pp. 42-46.

This figure is cumulative; thus an increase in output pet man hour of 2 per cent per year
means that total output per man would double about every 35 years. Stated in another way, if
man hour output should continue to increase at a yearly rate of 2 per cent, then the standard
of living of an average citizen scarcely more than half a life span away would be double that
of an average citizen today. Considering that measures such as these fail to take into account
the decline in the work-week, leaving increased leisure time to enjoy income, and recognizing
that such measures inadequately reflect new products and improvements in quality of existing
products, such a rate of growth is truly amazing.

12 Broadly conceived, this process would include the introduction of all cost-saving methods of
producing existing products which are possible under a given set of relative prices of products
and factors of production, as well as the introduction of new or qualitatively better products
which are possible under given conditions of market uncertainty.
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The Inability to Measure Technological Change

On the industry-wide or economy-wide level, technological change is often
indicated by productivity indexes—ratios of the change in output per unit of some
input. Since labor is more easily measured, labor productivity indexes are commonly
employed. But not all changes in labor productivity are due to the forces of tech-
nological change.!® Yet labor productivity indexes might possibly indicate the
direction of technological change reliably, even to the point of allowing comparisons
over time, although not permitting inferences about the actual amount of change.
That the two move together seems to be correct. But to say that they move in the
same ratio, so that a change in productivity implies a proportionate change in tech-
nology requires the use of several assumptions of questionable validity. One must
assume that the nature of technological change is such as to lead to a major pattern
of substitution between other inputs and labor, thus assuring that the productivity
index would be affected by such change. Furthermore, where substitution between
inputs other than labor takes place (which would not be reflected in the index),
one must assume that the rates of substitution between them are the same as the
substitution rate between labor and other inputs. The authors of Cost Behavior and
Price Policy have remarked:

Since no way exists of verifying the importance of these possibilities, one cannot
place much confidence in indexes of output per man-hour as measures of technical
change. The mere fact that they move in the direction that might be expected cannot
instill any faith in the magnitudes they indicate.l4

18 “First, a change in the rate of plant utilization may influence output per manhour, depend-
ing on the character of the input-output relations. Second, a change in relative factor prices
may induce a substitution among labor services and other factors; for instance, a rise in the
price of high quality raw materials may mean that a cheaper material requiring more labor is
used. Third, since all skills of labor are equally weighted by the hours of employment, a change
in relative wage rates may induce a substitution among different types of labor and a change
in output per manhour, Fourth, a special difficulty arises when data for more than one firm are
combined to present industry figures (and all indexes of ‘productivity’ are of this character).
‘The addition of less ‘efficient’ firms at high levels of industrial output, coupled with their
disappearance from business in periods of depression, introduces another factor which may
induce changes in output per manhour or per wage earner. Fifth, variations in the size and
scale of plant may result in an altered combination of factors and hence a change in output
per manhour, Sixth, an index of output per manhour may vary because of technical changes
. .. resulting from the substitution of other factors for any type of labor included in the man-
hour data. This heading includes the impact of ‘undermaintenance’ of equipment and other
resources upon output.

“To designate as a change in ‘productivity’ the variation in output per manhour arising from
the first five of the above factors is certainly a mistake, or at best a peculiar conglomerate
useful only for specialized purposes. For the system as a whole there may be some sense in
indicating the way in which output per manhour has fluctuated. A study of the path of output
per manhour may be useful in predicting the probable increase in output for small changes in
increased man hours of application. Such data might be especially interesting for war economies,
but certainly they could hardly be expected to give an accurate picture of the variation in tech-
nical change as defined here. In addition to including the effects of too many factors, indexes
of output per manhour may ignore certain types of technical change or give rise to incorrect
inferences concerning their magnitude.”—E. S. Mason, ¢t al., Cost Behavior and Price Policy
(New York: National Bureau of Economic Research, 1943), pp. 150-151.

14 Ibid., pp. 153-154.
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Similar problems would be encountered in attempting to employ productivity
indexes based upon some other input. Thus, it is necessary to make refinements in
order to isolate technological forces. The following technique has been used, although
its imperfections for such a purpose will be apparent.® In a composite or aggregate
productivity index we may distinguish three principal elements: the volume of
inputs used, technical efficiency, and economic efficiency. Technical efficiency is the
increase in output of specific goods and services relative to input. Economic efficiency
refers to increases in output due to shifts of inputs from one use to another. For
instance, if labor inputs are transferred from low productivity to higher productivity
sectors, the productivity index would rise. Since the transfer would be due to shifts
in demand, the term “economic efficiency” is used to describe such phenomena. Such
changes in productivity should be represented in an over-all productivity index, but
they are not the result of changing technology, and should be eliminated in an index
purporting to represent changing technology. The usual method of isolating tech-
nological forces is to use constant weights in combining individual industry index
numbers. This, in effect, means that shifts of factors of production between industries
are prohibited by statistical means. But it does not preclude intra-industry shifts
between firms of differing efficiency. Furthermore, technological changes in one
industry may draw factors from other industries, particularly in periods of full
employment ; thus some inter-industry movement may be the result of technological
forces.

In addition to the difficulties involved in isolating the technological element in
productivity indexes, there is a deeper problem stemming from the fact that all of
the forces of technological change are not adequately reflected by the indexes. The
late Wesley C. Mitchell has said:

. the best of our production indexes give inadequate representation to new
industries, to services as compared with commodities, to “secondary” production, to
the utilization of by-products, and to improvements in the quality of products. All
of these inadequacies tend to introduce a downward growth bias into the indexes.
This bias is offset only in small part by the omission of industries which have ceased
to exist and the under-representation of decadent industries. Hence all the long-
range production indexes now available, and probably the best long-range indexes
which could be constructed from surviving records, are likely to understate the rate
of growth in total production.1®

There are reasons for believing that these factors responsible for the under-
statement of the rate of growth of production are largely the result of technological
progress. Kuznets has remarked:

Technological changes in conditions of work have meant not so much increased
capacity to produce the same things with less effort as capacity to produce things

that could not be made earlier—products that either satisfy already established wants
more satisfactorily or cater to new tastes and desires.}?

15 The technique discussed in this paragraph is taken from John W. Kendrick, “National
Productivity and Its Long-Term Projection,” Studies in Income and Wealth, Vol. 16, Long
Range Economic Projection (New York: National Bureau of Economic Research, 1954),

75-81.
Ppm From A. F. Burns, Production Trends in the United States Since 1870 (New York:
National Bureau of Economic Research, 1934), pp. xxii-xxiii.

17 Simon Kuznets, National Income, A Summary of Findings (New York: National Bureau

of Economic Research, 1946), pp. 33 34,
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Also, the underrepresentation of service industries (in which a growing propor-
tion of the labor force is employed) may obscure technological forces. The growth in
this sector of the economy is at least partly the result of technological developments,
either in the service industries themselves or in other industries, thereby freeing

_resources for use in the service industries.

Thus it seems clear that productivity indexes cannot be relied upon to measure
technological change, however useful they may be in measuring the over-all growth
or level of performance of the economy.’® In order to uncover the technological
element in economic progress, other measures must be utilized. But no adequate
one is currently available. One measure which has attracted recent interest involves
the use of engineering production functions. Such functions identify the outputs
obtainable from input combinations under given production-processes. Measure-
ment of changes in the use of these functions over time, and hence of changes in
production processes, would yield information useful in analyzing technological
change. However, such a technique raises the problem of comparing new or quali-
tatively better products in terms of old ones. Thus it would be useful mainly in pro-
viding information relating to cost-saving methods of producing existing products.
Furthermore, though this technique may be applicable to an individual firm or
industry, it presents insuperable difficulties relevant to the measurement of tech-
nological change on the economy-wide level. It would be expensive and, practically
speaking, impossible to obtain the necessary empirical information involved in the
establishment of a production function for each production process used in the
economy.

The Relationship of Patented Inventions to Techmological Change

These imperfections in current measures of technological change are, of course,
recognized. But, since no better alternatives exist, labor productivity indexes are
still employed. However, even if a decision is made to employ such an index as a
measure of technological change, there are additional problems involved in relating
patented inventions to it. To attempt such a task presumes that the contribution
of the patent system to technological change can be reliably determined on an aggre-
gate level of analysis. A consideration of techniques that might be employed indicates
that this is not the case.

.

An obvious possibility would be to seek to correlate statistics of patent applica-
tions or patents issued with an index of technological change, allowing a time lag
for the process of innovation to occur. Patent statistics have been used as measures
of inventive activity,'® but the results of these investigations throw no light on the
value of the patent system in stimulating invention. It is even doubtful that patent
statistics furnish evidence on the volume of inventive activity. By definition, each
patented invention is unique. Therefore, they may differ from each other according

18 For further documentation on this point, see A. J. Coale, “The Measurement of Changes
in Productive Processes,” Conference on Quantitative Description of Technological Change,
op. cil.

19 Cf, Schmookler, op. cit.; also Erwin Graue, “Inventions and Production,” Review of
Economic Statistics (now Review of Economics and Statistics), XXV, (August, 1943).
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to the standard of comparison employed. Consequently, numbers of patent appli-
cations filed or patents issued are “rubber” indexes, consisting of non-homogeneous
items. Since, in the absence of a detailed examination in each case, there appears
to be no way to estimate the amount of “invention” connected with each patent,
the use of patent statistics does not appear to be promising.

Another possibility offering conceptual promise is to estimate the amount of
investment induced by the possibility of obtaining patent rights upon inventions
and to relate this, by way of national income analysis, to the size and growth of
the national income. Such a measure would furnish a gross index of the economic
value of the patent system. It would not reflect those forces of technological change
which are capital-saving, nor would it reflect obsolescence caused elsewhere in
the economy. Furthermore, its applicability would largely be limited to periods of
less than full employment, since changes in investment in a full employment
economy would lead to rising price levels in addition to changing output. Finally,
it is doubtful if such a technique, though conceptually promising, could be employed
on an aggregate level. Detailed knowledge on the level of the firm needs to be
developed before this approach merits further study.

CONCLUSION

This section indicates that highly generalized approaches to the value of the
patent system are not appropriate as a starting point. The basic reason for question-
ing the reliability of such techniques of measurement lies in the fact that the patent
system functions by affecting expectations. The degree to which expectations are
held and the effects of changes in expectations are difficult to measure. Indeed
they constitute one of the thorniest problems of economic analysis. The patent
system is only one of many factors influencing the decisions of individuals and firms
via changes in the profitability of certain actions. Similar difficulties would arise
in measuring the value of any incentive device. Thus the question of valuation of
the patent system can be viewed as one aspect of the wider problem of the develop-
ment of methods for estimating the effects of a variety of incentives.

Since the basic decision-making unit in a free enterprise economy is the firm, it
follows that the most promising approaches to the value of the patent system should
seek to estimate its impact on firms’ behavior. It has been argued elsewhere in this
study that the system probably affects firms in different ways and in different
degrees. If this is so, better understanding of the modus operandi of the system in a
wide variety of cases is required before its fruits can be reliably identified. Hence
an intensive study of a well-selected sample of firms (the selection being perhaps
based upon the results of the interview technique described in Section IIT) would be
invaluable. Such a study would provide a frame of reference for determining the
effect of the patent system on inventive activity, innovation, and disclosure. With
the information obtained more generalized measures, such as the effects on national
income of investment induced by the patent system, might be feasible. But, until
these effects have been spelled out in reasonably reliable terms, other approaches to
the problem do not appear to be especially rewarding.
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IV. THE EFFICIENCY OF THE PATENT SYSTEM AS A SOCIAL
INSTITUTION: AN ALTERNATIVE APPROACH

Preceding sections of this report have been concerned largely with possible
approaches to measurement of the effectiveness of the patent system as an economic -
incentive to invent, disclose, and innovate, and with the contribution of actions
induced by the patent incentive to scientific and technological progress. The dis-
cussion has been based on the assumption that it is socially desirable to stimulate
invention, disclosure, and innovation by means of the patent incentive.

There is an alternative approach to measurement of the value of the patent sys-
tem which, while still based on the assumption that the system is socially desirable,
does not require determination of the effectiveness of the economic incentive which
it offers. Instead, this alternative approach involves consideration of whether that
amount of incentive afforded by the patent system, whatever it is and however
effective it might be in stimulating technological progress, is provided in the best
possible manner. That is, this alternative approach to measurement of the value
of the patent system is concerned with “how well” the patent system affords the
economic incentive that it does afford rather than with “how much” incentive is
afforded or “how effective” such incentive is in inducing the desired actions.
Through this approach it might be possible to derive data which could be employed
as a basis for judging the value of the patent system in terms of how efficiently it
functions and of how closely it approximates its optimal contribution as a social
institution, rather than in terms of the incentive it affords or of the balance -
hetween social cost and social benefit.

If it could be determined that the social cost of the patent system could be reduced
without correspondingly reducing its social benefit, then it could be said that the
system is not operating as efficiently as possible and therefore that it is not of
optimal value as a social institution. Or if it could be determined that the social
benefit of the patent system could be increased without correspondingly or more
than correspondingly increasing its social cost, then again it could be said that it is
not operating in an optimal fashion. The principal social cost of the patent system
is the 17-year grant of exclusive rights to inventions or discoveries. The principal
social benefit is an increase in the rate of invention, disclosure, and innovation and
a consequent acceleration in the rate of technological progress. It might be possible,
by means of appropriately designed studies, to determine the effect of certain
changes in the patent system on the social cost and the social benefit derived from
it. If so, a basis could be developed for judging whether the system as it now exists
is the best one that can be devised.

Implementation of this approach would require determination of the changes
in the conduct or actions of individuals and business firms which would result
from certain specific changes in the patent system. For example, if it could be
established that reducing the length of time for which patent rights are granted
from 17 to, say, 14 years would not result in any diminution in the amount of
inventive activity, in the number of inventions disclosed in exchange for patent
protection, or in the rate with which newly invented products and processes are
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introduced commercially, then it could be concluded that such a modification in the
length of patent protection would result in a closer approximation of the system
to its optimal value as a social institution. Or, if it could be established that increas-
ing the length of time for which patent rights are granted from 17 to, say, 20 years
would not result in further stimulus to inventive activity, disclosure, or innovation,
the conclusion would be that such a change would result in the patent system less
closely approximating its optimal value as a social institution.

The effect on decisions concerning inventive activity, disclosure, and innovation
of other modifications in the 17-year monopoly grant could be investigated. For
example, would a period of legal protection varying from, say, 17 to 5 years, depend-
ing either upon usage of patented inventions or upon the type of inventions, reduce
the incentive afforded by the system to invent, disclose, and innovate? Would
compulsory licensing of patented inventions, either immediately upon issuance of
patent rights or after some designated period of time, reduce the social cost of the
patent system without reducing its efficiency as an economic incentive? Similar
questions concerning the effect on efficiency of changes in antitrust provisions involv-
ing patents, of changes in Patent Office procedures, and of changes in legal pro-
cedures and legal precedents involving patents could be investigated.

It might also be possible to determine whether, by modifying the qualifications
for patent protection, the social benefit of the patent system could be increased
without at the same time.affecting unfavorably its social cost. For éxample, if a
higher standard of invention were initiated which would make it more difficult to
qualify for the 17-year period of patent protection, would the contribution of the
patent system to the rate of technological progress be affected ? If not, then obviously
such a higher standard of invention would be desirable since no increase would
result in the social cost incurred as a result of individual patent grants, yet fewer
grants would be made. Would requirement of fuller disclosure of information
regarding an invention in order to qualify for patent protection reduce the incentive
afforded by the system to invent, disclose, and innovate? Would a more effective
system of classification and of dissemination of such information by the Patent
Office operate to reduce the economic incentive afforded by the patent system? If
not, then obviously requirement of fuller disclosure and introduction of an improved
system for disseminating information concerning patented inventions would be
desirable.

Little difficulty would be encountered in evaluating the results obtained in studies
of these questions when they indicate that no change in the efficiency of the patent
system as an economic incentive would be brought about by a given reduction in the
social cost of the system, or when the results indicate that no change in social
cost would be brought about by a given change in the system’s efficiency. However,
if the results of such studies indicate that both changes in the efficiency and the
social cost of the system would result from a given change in the system, they
might not permit unequivocal interpretation. A similar difficulty would arise if the
effect of several simultaneous changes in the patent system were investigated. For
example, if it were proposed that some sort of compulsory licensing provision be
introduced into the patent law and that at the same time the length of the period of
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patent rights so modified be extended, and if it were found upon investigation that
the resulting arrangement would likely provide about the same economic incentive
to invent, disclose, and innovate as previously provided, it might be difficult to
judge whether the social cost of the system on balance would be reduced by adoption
of the proposal. Judgment of the desirability of such a twofold change in existing
features of the patent system involving social cost would be even more difficult if it
were anticipated that the change would also affect the incentive afforded by the
system. Nevertheless, the results of studies of questions such as the above might be
of some use in judging whether the present patent system could operate as effectively
as an incentive device at a lower social cost.

Enough has been said to indicate the nature of this alternative approach to
measurement of the value of the patent system and the types of questions for which
answers would have to be obtained. However, whether techniques could be devised
which would permit reliable testing in the manner suggested is beyond our com-
petence to judge. Nevertheless, conceptually such an approach to measurement of
the efficiency with which the present patent system operates appears to be sound.
If sufficiently reliable information on questions such as those suggested above could
be obtained, a basis would be provided for judging whether the patent system could
be made into a more valuable social institution and, if so, what changes would result
in a more nearly optimal functioning of the system.
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SuMMARY

CUSTOM HEAT-TREATING FIRMS constitute a new, dynamic service industry inter-
mediate between metal producers and metal fabricators. Since these firms often
operate side by side with the captive shops of large manufacturers, (e.g., steel,
automotive, or farm implements), this inquiry was undertaken to ascertain the
implications of patents for their origin, survival, and growth. The necessary infor-
mation was obtained by means of a brief questionnaire drawn up with the aid of
the Metal Treating Institute, a new trade association; correspondence with firms
not covered by the questionnaire; field interviews; and a trade literature review.

The study shows that:

1. Patents owned by independent heat-treating firms have proved vital to the
success of those firms. '

2. Patents owned by some heat-treating firms are used by others under license
for a fee.

3. “Know-how” and unpatented, but allegedly patentable, inventions are gen-
erally regarded as essential ingredients of a firm’s economic security.

4. Technical assistance is given to heat treaters by makers of equipment and
suppliers of materials and accessories. _

S. Extant and expired.patents are regarded as major factors in the success of
producers of furnaces and other equipment.

6. Trade-marks and patents are regarded as valuable by suppliers of materials
and accessories.

I. INTRODUCTION

A. PURPOSE OF STUDY

THIS STUDY INQUIRES into the role of patents and other pertinent factors in the
development and operations of a new industry comprising independent firms
engaged in custom heat treatment of metals. Since it is confined to independent

* Dr. Belfer prepared this research report. This is a report on one of three case studies
designed, carried out, and written up under the general direction of Dr. Siegel for Project 3a,
Effect of Patents on the Creation and Growth of Small Industrial Units.
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firms, various findings will, of course, not apply to captive heat-treating shops
operated by metal fabricating firms.

B. NATURE OF HEAT TREATING

Heat treatment involves the heating and cooling of a metal or alloy in the solid
state for the purpose of obtaining certain desirable conditions or metallurgical
properties. It changes the internal structure of metals, whereas other methods
designed to give metals special properties, such as plating, finishing, anodizing, and
cladding, merely involve surface treatment without effect on internal structure.! It
helps satisfy the needs of modern industry for metals having extra strength and
ability to function under extremely high temperatures.2 It imparts added strength
to carbon steels, case-hardens softer steels, and relieves the internal stresses in
worked metals.

Since this research project report is concerned with economic aspects of the
industry rather than with the technical or engineering aspects, heat-treating proc-
esses are briefly discussed in Appendix I.

C. NATURE OF THE CUSTOM HEAT-TREATING INDUSTRY

The independent heat-treating industry is a relatively small and young one in
the United States. Little has been written about it, and the Census of Manufac-
tures supplies no segregated data concerning it. Virtually all the data on which this
research project report is based have been obtained directly from interviews with
officials in heat-treating firms and from the Metal Treating Institute, a new trade
association,

Heat treatment is nowadays employed widely. Thus, many steel mills treat carbon
steel to give it certain desired metallurgical properties before selling it to users.
Steel users also frequently have their own facilities for heat treating steel and
nonferrous metals. Thus, the automobile and farm equipment manufacturers buy
basic types of steel which they then heat-treat to specifications. General Motors,
Ford, Chrysler, Allis-Chalmers, and International Harvester are among the many
large companies having in-plant facilities for the heat treatment of metals,

But we are more concerned with the group of independent firms that provide
heat-treating services on a custom basis. They comprise a service industry for the
steel user who buys steel from a mill or from an intermediate warehouser or dis-
tributor and may require a change in its properties to meet particular needs. If he
does not have his own heat-treating facilities, he may contract with a commercial
heat treater to alter the steel’s properties to meet the specifications of the product

1 For a discussion of such processes, see “A Growing Need for Clad Metals,” Business Week,
August 16, 1952, pp. 61-66; “Texturized Metals,” Steel, May 24, 1948, pp. 94 ff.; and “The
Clad Metal Industry,” Investor’s Reader, July 20, 1949 pp. 14-16.

2“The Push to Hotter Temperatures,” Fortune, January, 1954, pp. 114 fI.



Patents and Custom Heat-Treating Industry 59

he manufactures. The untreated steel is delivered to the heat treater for custom
processing and then returned to the manufacturer. The heat treater does not own
the steel (or other metal) being treated; he owns only his plant, furnaces, chemicals,
and other equipment and materials necessary for his work.

The specialized service of custom heat treating constitutes a link in modern
industry between the producer of basic steel and the producer of finished goods
for the consumer. The heat treater rarely deals with the ultimate consumer but
typically serves as an intermediary in the manufacturing process. He is somewhat
similar to the independent tool or die maker located in most metal-using centers.
Although automobile, aircraft, and agricultural implement manufacturers, for
example, usually have their own tool and die making facilities, they frequently send
work out to independent tool and die shops. These independents have been able
to establish themselves within the framework of existing industries, and custom
heat-treating firms have done the same.

In essence metal treatment is an old art. The village blacksmith was practicing
custom heat treating when he took a piece of iron or steel and, by the use of the
forge, bellows, anvil, and hammer, hardened the metal to meet the specifications of
his client. Indeed, the blacksmith did virtually all the heat treating required 75 or
100 years ago.®

Modern heat treating emerged with the development of mass production. The
automobile and farm equipment industries pioneered in the application of heat
treatment techniques, and independent heat treating has been nurtured by these
industries. However, the independent industry remained quite small until World
War II. According to the Metal Treating Institute, there were only about
a hundred independent commercial heat treaters in the country in 1935. During
World War II, large quantities of metal had to be heat treated for use in airplanes,
tanks, battleships, and other armaments requiring metals that were extremely hard,
tough, and resistant to gunfire. The producers of military hardware expanded their
own captive heat-treating facilities, but many new independent heat-treating firms
also were established. The Metal Treating Institute estimates that there were three
to four hundred independent heat treaters in the United States in 1955-56.

Today, in contrast with the art of the blacksmith, heat treating is very exacting.
It is subject to careful quality control by means of automatic devices.* Nevertheless,
the skill of the heat treater remains of fundamental importance.

1. Geographic Distribution

Independent heat-treating firms tend to locate wherever there are users of steel
and nonferrous metals. They are found in major centers of manufacturing activity.

3 For a brief historical survey of the development of heat treatment of metals see “Heat
Treating 1855-1955,” Iron Age, June, 1955, pp. C2-CS.

4 John J. Kennedy, “Metals ‘Custom-Tailored’ Through Controlled Heat Treating,” Metal
Treating, July-August, 1955, pp. 16 ff.
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The membership of the Metal Treating Institute was distributed by states as
follows in 1955-36:

Alabama 1 Minnesota 1
California 7 Missouri 3
Colorado 1 New Jersey 7
Connecticut 2 New York 6
Illinois 12 Ohio 8
Maryland 1 Pennsylvania 7
Massachusetts 3 Texas 3
Michigan 10 Wisconsin 9

These 81 firms comprise approximately 25 per cent of the firms in the independent
heat-treating industry.

2. Volume

The Metal Treating Institute has estimated that its members, though constituting
only one-fourth of the firms in the industry, account for approximately 80 per cent
of the industry’s volume, Billings of members of the Institute for the years 1948-1954
are as follows:

1948 $10,830,000
1949 8,790,000
1950 12,740,000
1951 24,930,000
1952 30,875,924
1953 31,733,067
1954 25,250,000

The Korean conflict evidently gave a major impetus to the industry. For the first
four months of 1955, billings of Metal Treating Institute members were over
$9 million ; an annual volume of approximately $30 million for 1955 was indicated.
If the Institute membership accounts for about 80 per cent of the custom industry’s
volume, then the total independent metal-treating industry was doing an annual
business of approximately $37.5 million in 1955.

3. Size of Firms

The independent heat-treating industry is essentially one of small firms. The
Metal Treating Institute estimates that only five of its member firms had 100 or
more employees. Only two firms—Lindberg Steel Treating Company in Chicago
and Pittsburgh Commercial Heat Treating Company—had 300 employees. About
20 firms had between 60 and 100 employees, and approximately 40 firms were in the
20-to-60 employee class. About 16 firms had fewer than 20 employees. Several firms
had only 4 or 5 employees.

In spite of their relatively small size, the independent heat-treating firms appear
to be economically viable. Although small firms frequently find it necessary to merge
for lack of capital, markets, or managerial ability, such absorption does not appear
to be typical for the industry. Each firm has carved out a market area for itself in



Patents and Custom Heat-Treating Industry 61

its particular geographic area. The limited area has tended to control size without,
however, threatening a firm’s existence. Accordingly, the industry may be expected
to continue to be dominated by small firms.

4, Customers

As indicated earlier, the independent heat treater does not deal with the public or
the ultimate consumer but works for the manufacturer of an intermediate or final
product. His job is to heat-treat the steel or nonferrous metal part that becomes a
component of a final manufactured product, Contract work is sometimes done
directly for a government facility, such as an arsenal or naval shipyard. As a rule,
however, the work is done for manufacturers who, in turn, hold government
contracts.

5. Competition in the Industry

Competition among companies in the heat-treating industry is normally confined
to each geographic area. Although the independent metal treaters get most of their
work from manufacturers who do not have heat-treating facilities, they also obtain
work from manufacturers having captive plants of insufficient capacity. A manufac-
turer may farm out his work because economy in heat treating may demand a
relatively large volume, Although a large manufacturer may operate internal heat-
treating facilities economically, a small firm may be ill advised to conduct captive
heat-treating operations.’

Many instances may be cited in which independent heat treaters have success-
fully solicited business from companies with captive plants., Thus, one large firm in
New York convinced three manufacturers that it was more economical for them to
shut down their captive facilities and to contract their work. In the Houston area,
many firms that had operated their own heat-treating facilities have turned to
contracting in the interest of economy, flexibility, and quality.® A Minneapolis
heat treater who estimates that 20 per cent of his customers have captive facilities
of their own is able to get work from them because he has specialized apparatus and
provides special services.”

Generally, the captive plants do only their own work. During the Korean conflict
the government assisted in the expansion of heat-treating facilities, particularly those
owned by metal products manufacturers. As a result, captive shops found themselves
with excess capacity after the hostilities. Some of the captive shops accordingly
sought business in competition with the independent heat treaters. Instances of this
behavior have been observed recently in the San Francisco and Denver areas.
Usually, however, captive shops do not compete with the independents.

6 Horace C. Knerr, “Facts and Figures on Heat Treating Costs,” Metal Treating, January-
February, 1954, pp. 4 ff. See also “Heat Treaters Cite Short Cuts to More Effective Purchas-
ing,” Purchasing News, September 15, 1953, pp. 20-21.

8 Steel, December 13, 1954, p. 61.

7 Metal Treating, May-June, 1955, p. 41. See also Strategic Use of Outside Heat Treating
Facilities Can Cut Costs, Metal Treating Institute, New Rochelle, N. Y., 1955.



62 Patent, Trade-Mark, Copyright Journal of Research, Education

D. SUPPLIER FIRMS

Metal-treating firms must purchase a considerable amount of equipment and
materials. Among their purchases are furnaces, salt baths, temperature controls,
quenching oils, refractories, agitators, heat-treating fixtures, cleaning equipment,
heating elements, industrial gases, salts, tool steels, and gas generators.

Since the heating furnace is the most essential single piece of equipment to the
heat treatment of metals industry, a brief survey was made of suppliers. Modern
industrial furnaces are precision machines. Temperatures can be controlled to
within a few degrees and impurities kept away from the metal being heat treated.
Thus, a high degree of quality control is obtainable.

Industrial heating equipment manufacturers produce a variety of equipment,
including ovens, combustion and induction equipment, gas furnaces, industrial fur-
naces, and flame-hardening machines. They operate in a “feast-or-famine” cycle,
which is typical of the capital goods industries in general. High levels of produc-
tion, defense build-ups, and war have meant prosperity for the industry; non-
emergency periods and low levels of industrial production have spelled stagnation.
The industry is now enjoying a long-range expansion. In 1939 industry orders
totaled about $9 million; in 1955, about $85 million.

According to the Industrial Heating Equipment Association, the mdustry con-
sists of approximately 155 manufacturers. The 50 members of the Association
account for about 75 per cent of the industry’s volume. For most of the companies
in the industry, heat-treating furnaces are the exclusive product or represent the
bulk of output. On the other hand, General Electric, Westinghouse, Leeds and
Northrup, and Allis-Chalmers are also large manufacturers of metal-treating
furnaces; for these companies, furnaces obviously represent only a small part of the
firm's total output. In the case of General Electric, the manufacture of heat-
treating equipment is carried on by a separate Industrial Heating Department, which
has its plant at Shelbyville, Indiana.

The customers of the industry include steel, automobile, and agricultural imple-
ment companies, among others. The independent custom heat treaters, who are the
subject of this report, are also important customers, but they absorb only a moderate
proportion of the equipment makers’ output.®

E. NATURE OF SURVEY

Information on the role of patents in the development and operations of firms
in the independent heat-treating industry was obtained by means of a questionnaire,
correspondence, and personal interviews, In the development of these data the writer
had the cooperation of Mr. C. E. Herington, Executive Secretary of the Metal
Treating Institute, who outlined the general significance of patents and other perti-
nent factors in the operations of the industry. A questionnaire was then drawn up
which the Metal Treating Institute sent out under its letterhead to its 81 members.

8 A detailed technical description of the various uses of industrial heating equipment is to be
found in “Industrial Furnaces,” Iron Age, February 25, 1954, pp. F1-F32.
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The contents of the questionnaire are shown in Appendix II. The questions_are of
a general nature and only five in number. Mr. Herington advised that a brief
questionnaire would elicit the best responses from the members, who were also
encouraged to reply in detail if they so desired.

Twenty-one replies were received to the questionnaire—approximately 26 per
cent of the number solicited. According to Mr. Herington, the responding com-
panies constituted a fair cross section of the industry, although they did not com-
prise a “representative sample” in the statistical sense. They included the largest
firms in the industry ; they also included small and medium-size firms. Thus, replies
were received in each of the following size groups: 1-5 employees, 6-20 employees,
21-60 employees, 61-100 employees, and over 100 employees. The responding firms
also reflected the geographic distribution of the industry. The replies came from
New England, the Middle Atlantic States, the Midwest, and the Far West.

The responses to the questionnaire are summarized in the following table:

YEs No Ortuer

1. Have developed processes which have been patented.... 4 17
2. Use processes patented by others.................. Lo 11 10
3. Have developed processes which have not been patented 10 9 2
4. Alter equipment after purchasing it................. 13 6 2
5. Use “know-how’ in operations.............c.ccoveuun 19 2

Additional firms were contacted by mail on the advice of Mr. Herington that
patents were of particular significance to them. Interviews were also held in the
field to obtain first-hand information. Finally, reference was made to trade literature
to round out the supply of pertinent data.

. The results of the questionnaire, supplementary correspondence, interviews, and
trade literature review are discussed in the following section of this report. By
request, individual firms cannot be identified by name in all cases.

II. ROLE OF PATENTS AND OTHER FACTORS

A, CUSTOM HEAT-TREATING FIRMS PROPER

1. Role of Owned Patents

Six of the surveyed firms indicated that patents developed through their own
research have played a significant role in their rise and operations. In one case the
patent has expired, but this fact has not interfered with the firm's activities.

Another firm, in Philadelphia, was founded more than a quarter century ago
upon a patent for a type of heat-treating furnace known as the inverted pit. This
furnace has been used continuously by the firm for many years, and improvements
in it have been made from time to time. However, the firm has not applied for
patents on these improvements. Recently, imitations of the furnace have been put
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on the market by other firms, but the original inventor is satisfied that these imita-
tions do not embody the advantages of the original design.

A few years ago, a firm in Los Angeles instituted use of the patented Sanford
process, which gives a hard surface to aluminum and is said to be satisfactorily
applicable to all known aluminum alloys. By producing a hard, abrasion-resistant
coating, it permits the use of aluminum alloys where formerly only stainless steel,
hard chrome-plated metals, ceramics, or hardened steel could be employed. Heat
treating of aluminum is of particular value for aircraft and allied products requiring
high resistance to corrosion and wear, high strength, and light weight. Sanfordized
aluminum parts may be ground, lapped, and otherwise machine-finished like hard-
ened steel, As aluminum can be machined at a great saving in time and cost over
steel, hard-surfaced aluminum has replaced hardened steel in various applications.?
The Los Angeles company has developed a substantial commercial business in
heat treatment of aluminum. It has made improvements in the original technique
and applied for several additions to the original patent. No patents have been issued
to date on these improvements.

A firm in Cleveland has patented a type of flame-hardening machine that it has
successfully used in its operations. Another Cleveland company has patented a
process for making pin-fin extended-surface heat exchangers. The process has
proved technically successful and profitable too.

A New Jersey company has applied for two patents, one on a process for the
surface-treatment of steels to be nitrided and the other on a retort-sealing method
of heat treatment,

The sixth firm, Lindberg Steel Treating Company, is one of the largest in the
industry. A major heat treater, this company found it desirable to design and manu-
facture many of the furnaces used in its operations. These furnaces were of such
excellent quality that other heat-treating firms began to order them. The furnaces
were patented, and the company was divided into the Lindberg Engineering Com-
pany of Chicago, which manufactures many of the basic furnaces used by heat
treaters, and the Lindberg Steel Treating Company of Melrose Park, which operates
solely as a heat treater.

2. Role of Patents Developed by Other Firms

Heat-treating processes have occasionally been developed by firms outside the
industry and licensed to heat treaters. The Oil Well Supply Division of United
States Steel, for example, has patented the Nitrocycle process. This is a method of
high-pressure nitriding, In early 1955 the first license for the use of the Nitrocycle
process was granted to the Commercial Heat Treating Company of Pittsburgh.1®
The Nitroalloy Corporation also has a patent on a nitriding process, which adds
nitrogen to the treated metal through contact with, say, ammonia. It has licensed
several heat treaters to use the process upon payment of a fee for the privilege.

9 A. Edward Zezula and John B. Franklin, “New Aluminum Hard Surfacing Process Gives
Hard, Abrasion Resistant Coating,” Western Metals, February, 1954, pp. 53-55.

10 Reported in Metal Treating, March-April, 1955, p. 31.
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Twelve of the surveyed firms indicated that they use one or more patented
processes developed by other industrial firms. Normally, a royalty or licensing fee
is paid for the use of these patents. The firms stated that such licensed patents have
played a role of some importance in their operations and development,

Eight of the firms have been licensed to use the nitriding process developed by
the Nitroalloy Corporation. The licensing arrangement calls for a royalty based
on sales and pounds of metal treated. ’

Four firms have been licensed to use the Chapmanizing process, which has been
patented by the Chapman Valve Manufacturing Company. The royalty fee is gen-
erally a flat amount per month plus a percentage of the dollar volume of
Chapmanizing sales,

A large firm in Chicago indicated that it paid royalties for the use of three
processes patented by others—Malcomizing, nitriding, and Chapmanizing. One heat
treater reported use of an induction heating process patented by another firm in
the industry.

3. Role of Unpatented Inventions and “Know-how”

About half of the surveyed companies ascribed considerable importance to
unpatented but allegedly patentable inventions. A majority of the firms also stated
that they make unpatented alterations in purchased equipment. Almost all of the
companies assigned a great role to “know-how” in their operations,

Twelve of the responding firms stated that they had developed processes and
techniques that they have not patented. Thus, a New York City heat treater has
developed a process for giving treated steel a high surface finish by means of copper
plating. A Cleveland firm has developed a continuous furnace for bright-hardening
and brazing stainless steel in a hydrogen atmosphere.!* A Pittsburgh company has
developed a radiant flame-hardening machine that is extremely useful in the heat
treatment of gears. Although the firm has enjoyed commercial success with the
process, it has not sought a patent. An Illinois company has developed a process
for the heat treatment of stainless steel, but, wishing to keep the process secret,
has not patented it.

Six firms report that they have developed work-feeding devices, quenching
devices, fixtures, and special furnace controls that they have not patented. Usually,
the firms involved keep private any techniques and processes they have developed.
Occasionally, however, they publish such information.12

One firm in New York experimented with a quenching oil to be used in an
operation normally performed at a temperature of 100 degrees Fahrenheit. It
developed a process for heating the oil to 200 degrees in the quenching bath. This
change yields a much improved product, but a company spokesman has stated that
no patent was sought.

11 This is described in Metal Treating, January-February, 1954, p. 28.

12 See, for example, Fred Hunter, “Commercial Bright Hardening of Stainless Steel,” Metal
Treating, July-August, 1955, pp. 20-22; J. H. Bockrath, “New Surface Hardening Unit Pro-
vides Accurate Temperature Control,” Metal Treating, January-February, 1954, pp. 2 ff.
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A northern New Jersey firm indicated that it was working on several processes
but that it did not intend to patent them after they were perfected. Another New
Jersey heat-treating firm, however, indicated that it would attempt to patent any
techniques that it developed and which it believed to be patentable. However, the
opinion was that the company did not have any patentable improvements.

Fourteen firms indicated that they make numerous alterations in the equipment,
chiefly furnaces, that they purchase. This practice is reflected in several of the
responses to the question, “How much do you alter equipment—a furnace, for
example—after purchasing it?”

“I would say we alter every piece of equipment we buy.”

“A great deal—we frequently add fans, change mechanical features, alter heating
burners, etc.”

“Considerably—both furnaces and controls (temperature—time—atmosphere).”

Patents have not been sought for these modifications of purchased equipment. The
firms either deemed the modifications not patentable, or for other reasons did not
take the trouble to apply. It was thought in most cases that the adjustments suited
particular needs that were not of general enough significance to warrant patenting.

Two heat treaters in the Philadelphia area and one in Cleveland stated that they
design and build most of their own furnaces, but do not seek patents. They cited
two main reasons for their activity. First, they can build furnaces for considerably
less than the market price. Second, they have frequently found it necessary to repair,
alter, and rework furnaces after purchase to meet their individual needs so that
building their own furnaces was actually more economical.

Almost all of the firms surveyed indicated that know-how was extremely
important in their operations. One old-timer in the industry pointed out that all
heat treaters use tricks and “gimmicks,” acquired through years of experience,
which they have not sought to patent. While heat treatment is essentially a science,
they have in effect transformed it into a skilled art.

Simply stated, “know-how” is knowledge that has not found its way into a patent.
The courts in Mycalex Corp. v. Pemco, 64 F. Supp. 425 (1946) D.C. Maryland
have defined “know-how” as follows:

“Know-how”—factual knowledge not capable of precise, separate descriptions but
which, when used in an accumulated form, after being acquired as the result of trial
and error, gives to the one acquiring it an ability to produce something which he
otherwise would not have known how to produce with the same accuracy or precision
found necessary for commercial success.

Know-how is not necessarily the same as a trade secret. In some cases the
innovator of know-how has kept it secret; in others he has made it public.

Many firms indicated that know-how is used most of the time in their opera-
tions, and some even ventured the opinion that their operations depend 100 per cent
on know-how for success. The great emphasis placed on know-how is indicated by
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a sampling of answers by the firms to the question, “To what extent do you use
know-how in your operations?”

“Know-how is one of the principal assets in our business, from the head of the
firm, his principal assistants, down to the operating heat treater. It takes at least
two years to develop a good all-around heat treater, including an apprenticeship
course with night school classes.”

“It is the predominating factor in many of our operations.”

“Use of ingenuity enters into our work daily for best possible metallurgical results
and in physical handling of the work best to preserve its shape.”

“We use know-how extensively in the use, alteration, and control of furnace
atmospheres—also do rough design requirements on new equipment.”

“Our operations are determined almost entirely by our experience.”
“Know-how represents a considerable part of heat treating.”

“It is our know-how that has built our business.”

“Know-how is used to a very great extent in our plant.”

“A considerable amount of past experience always helps to solve tough jobs—
some wouldn’t be successful without it.”

“Full extent”
“70%"

“Most of the time”
“At least 90%"
“25-40%"

“To a large extent”
“100%”

4. Role of Technical Assistance and Trade Literature

A considerable amount of research on basic metallurgical problems and on heat-
treating techniques is done by the major steel-companies, which generally make the
results freely available to the independent heat treaters. The steel companies issue
various technical publications on heat-treating techniques. Similar bulletins are
issued by some of the companies that manufacture furnaces, refractories, quenching
oils, chemicals, and salts used by the heat treater.!3

The surveyed heat-treating firms indicate that they study these reports and find
them quite helpful in their operations. Occasionally, heat treaters have been able to
use information contained in the trade literature as the basis for making innovations

13 Examples of such literature are Hardenability of Steel, issued by the Crucible Steel Com-
pany of America, 1954; Heat Treating Hints, issued by the Lindberg Engineering Co.; Pre-
heating Chart, distributed by the Tempil Corp.; Alloy Steels Pay Off, published by the Climax
Molybdenum Co.; Induction Heating, available from Westinghouse Electric Corp.; The Work-
ing of Tool and High Speed Steels, published by the Allegheny Ludlum Steel Corp.
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in their established procedures, Several of the firms indicated that they have received
technical assistance from steel manufacturers and heating equipment companies in
the improvement of heat-treating techniques.

Trade journals, publications of metal and equipment producers, and information
furnished by material suppliers provide heat-treating firms with a considerable
amount of technical data which is a factor in their commercial success.

B. EQUIPMENT PRODUCERS

In this section and the following, a brief sketch is given of the significance of
patents and trade-marks to auxiliary industries. This section discusses their role in
equipment-producing firms, and Section C considers firms supplying such materials
as salts, fixtures, heating elements, and tool steels.

Mr. Carl L. Ipsen, the Executive Vice President of the Industrial Heating
Equipment Association, believes that there are no truly basic patents in his industry
today. The patents that originally covered the basic furnace designs and other
heat-treating equipment have all expired. To be sure, many of the firms hold
patents, but it is Mr. Ipsen’s conviction that these cover only details and modifica-
tions of existing basic equipment. He feels that no firm now owns any controlling
patents, so that all firms are free to make almost any type of furnace or other
equipment they wish. The preceding does not deny the vital role of both expired
and current patents in the development of the industrial heating equipment industry.
While a patent existed, the firm holding it enjoyed a considerable advantage.
Furthermore, firms have been able to maintain a pre-eminent position in the industry
even after their patents expired. Current patents have an acknowledged place in
the operations and development of individual firms. The next five paragraphs
illustrate the significance of patents in the development of equipment companies.

The Ajax Electric Company of Philadelphia achieved considerable growth
through its control of the Swedish Hultgren patents for an electric salt bath
furnace. This furnace, which employs closely spaced electrodes, permits the quick
and uniform heating of steel. The company achieved a basic position in the heating
equipment industry with this patented furnace. Although the patent has expired
and other manufacturers are in the field, Ajax still enjoys a predominant position
in the manufacture of electric salt bath furnaces.l*

Leeds and Northrup Company of Philadelphia, as indicated earlier, manufactures
heat-treating equipment. The company has a trade-mark on an item known as the
“Rayotube” detector. The purpose of the “Rayotube” detector is to provide an accu-
rate method for direct temperature determinations during the heating cycle in the
process of metal treating. This “Rayotube” detector has helped Leeds and Northrup
maintain an outstanding position in the industrial heating equipment industry.!®

14 A description of some of the furnaces produced by the Ajax Electric Company is contained
in two bulletins they have issued: Technical Bulletin 500, “The Present Status of Austempering
and Martempering,” and Bulletin 700, “Ajax Cataract Quench Furnaces.”

15 ], L. Garrison, “Direct Measurements of Induction Heating Temperatures with L & N
Rayotube Detector,” Metal Treating, July-August, 1955, pp. 28-30.
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The Lindberg Engineering Company of Chicago manufactures various types of
furnaces, most of which are not patented. However, the company has enjoyed a
considerable degree of success because of the quality of its equipment. Many of the
country’s heat-treating plants, both independent and captive, use Lindberg furnaces.
The company recently introduced a low-voltage heating unit on which it has
secured a patent. '

The American Gas Furnace Company of Elizabeth, New Jersey, has been build-
ing reciprocating hearth furnaces since 1921. The patent on this type of furnace was
of great importance in the original growth of the company. The company now has
a patent on a new reciprocating hearth furnace, but this patent appears to be largely
an improvement patent rather than a controlling one.

The Ohio Crankshaft Company of Cleveland enjoyed a long period of growth
in the manufacture of heat-treating equipment as a result of basic patents that it
developed. Most of these, however, have expired, and anyone is {ree to manufacture
the particular type of equipment involved. Nevertheless, the company still enjoys
a prominent position in the industry. It has an established position in the field
of induction brazing and owns the trade-mark on a brazing process known as
“Tocco.”18

C. SUPPLIER INDUSTRIES

As indicated earlier, heat-treating firms use a variety of materials in their opera-
tions. Firms supplying these items have secured patents and trade-marks on
several types of materials. These patents and trade-marks have played an important
role in the development and operations of the companies owning them. A few
illustrations follow.

1. Salts

Salt solutions may be used in the quenching operation. The American Cyanamid
Company, a prominent manufacturer of quenching salts, has a product known by the
trade-mark ‘“Aeromet.” The company has also obtained trade-mark registrations
on the following heat-treating compounds: “Aerocarb,” for carburizing compounds;
‘‘Aerocase,” for case-hardening of metals; and “Aeroheat,” which provides a neutral
salt bath.

The Park Chemical Company of Detroit manufactures various types of quench-
ing salts, liquid and solid carburizers, metal cleaners, and quenching and tempering
oils. It controls the so-called “Neutra-Gas” process, which enables a heat treater
to maintain a neutral chemical salt bath. The company charges a process license
fee of $25 per year.

2. Heat-Treating Fixtures
Heat treaters must use various fixtures, including trays, conveyor belts, and

tubing, that are capable of withstanding high heat and heavy loads. The Electro-
Alloys Division of the American Brake Shoe Company has registered with the

16 The process is described in a technical publication of the Ohio Crankshaft Co., “Typical
Results of TOCCO Induction Brazing and Soldering.”
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United States Patent Office its trade-mark “Thermalloy” to identify a furnace con-
veyor belt. This furnace conveyor belt is capable of withstanding extremely high
temperatures as well as heavy loads of metals to be treated. The company has en-
joyed a large volume of sales with this item.!?

3. Heating Elements

In the operation of electric furnaces, heating elements are required. Silicon carbide
elements, developed in Germany years ago, have been manufactured in this country
by the Carborundum Company. The Norton Company has recently produced an
improved silicon carbide element, which has the trade-mark “Crystolon.” This
trade-mark is registered with the United States Patent Office. “Crystolon” heating
elements are made of self-binding silicon carbide, with aluminum-sprayed tips
and metal-impregnated ends, which minimize resistance to current passage and

reduce power loss.18
4. Tool Steels

High-speed tool steels are necessary for treating and shaping metals. In many
cases they are sold under special trade-marks, which may or may not be registered.
The Crucible Steel Company of America has a high-speed tool steel which it sells
under the registered trade-mark “Rex.”

III. SUMMARY OF FINDINGS

The purpose of this study has been to ascertain the role of patents and other
factors in the development and operations of independent custom heat-treating
firms. The findings of the study are summarized below.

1. Patents owned by independent heat-treating firms have played a considerable
role in the commercial development and success of the firms owning them. Six of
the surveyed firms indicated that patents which they developed through their own
research were vital to their own operations. In one case, the patent has expired, but
this did not interfere with the firm’s well-established trade position.

2. Twelve of the surveyed firms indicated that they used one or more patented
processes developed by other firms. A licensing fee or royalty was paid for the use
of such processes, which have been important in the operations and development
of the firms using them.

3. Great signincance was ascribed to “know-how” and to unpatented but allegedly
patentable inventions. Almost all of the independent heat-treating firms indicated
that know-how helped. establish their reputations and businesses. The comments
of the individual firms testify to the important role ascribed to know-how by heat
treaters. Eleven responding firms have developed improved techniques and processes
which have not been patented, but which have helped in the firm’s operations.

17 A technical description of this product is contained in “Thermatloy General Catalog, T-225,”
issued by the Electro-Alloys Divisioni of the American Brake Shoe Company.
18 “Norton Heating Elements,” Norton Company, Refractories Division, Worcester, Mass.
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4. Independent heat-treating firms receive technical assistance from equipment
makers and suppliers of materials. The trade literature also provides much valuable
technical data on the heat treatment of metals.

5. Patents owned by the producers of furnaces and other equipment, both current
and expired, have been a major factor in the financial success of the firms involved.
Several firms achieved a basic position in the heating equipment industry as a result
of owning patents. Even after a patent expired, the firm involved was able to main-
tain a leading position in the manufacture of specific pieces of equipment on which
it formerly held a patent.

6. A brief survey indicates that firms supplying heat treaters with materials
including salts, oils, heating elements, tools, and fixtures also have an interest in -
trade-marks and patents. '

APPENDIX I
TECHNICAL ASPECTS OF THE HEAT TREATMENT OF METALS

The first step in heat treatment, heating the metal to the desired temperature, is accomplished
in a special heat-treating furnace in which temperatures may go as high as 3,000 degrees
Fahrenheit. The required temperature is determined by the characteristics of the metal being
treated and the metallurgical properties desired.

The second step is soaking. After the proper hardening temperature has been reached, the
metal must be exposed to it for an appropriate period, since complete uniformity of temperature
throughout all sections of metal is necessary.

The third step, quenching, involves cooling of the metal. The quenching medium used, whether
air, water, oil, caustic soda, or brine, depends on the structure of the steel being treated. A
caustic soda quench has a faster cooling rate than brine; brine cools steel more rapidly than
water ; water, faster than oil; and oil, faster than air. The quench medium and quench rate are
selected in order best to harden the metal to the desired qualities. The higher the alloy content
of the steel, the slower the metal must be quenched to obtain maximum hardness. Plain carbon
steels have to be cooled rapidly, and highly alloyed steels (e.g., stainless and high-speed tool
steels) must be cooled at a much slower rate.

Frequently, to obtain the best results, two or more quenching media may be used successively,
such as oil and air. Proper quenching requires a considerable degree of know-how and skill
on the part of the heat treater.

Tempering is the fourth step in heat treatment. Heating and quenching harden steel, but the
steel must then be tempered to reduce the resulting undesirable brittleness. Tempering involves
reheating the hardened steel to some predetermined temperature and then cooling it at the ap-
propriate rate for the product. In addition to reducing brittleness, tempering enables the heat
treater to reduce the steel’s hardness and increase its toughness by any desired amount.

Various methods are used by the custom heat treatment industry for treating steel. Brief
descriptions of the more commonly used methods follow. The last item will refer to nonferrous
metals.

1. Pack Carburizing. Pack carburizing is *he oldest known method. The material to be heat
treated is packed in a closed container with a carbonaceous compound, such as bone or charcoal,
together with energizer. The container and its contents are then heated :o the desired tempera-
ture. Since the container is a closed box, no outside air can reach the metal and the internal
reactions can go on for the necessary period of time. The container is then cooled slowly by air
or by direct quenching in a liquid medium.

2. Carburizing. Carburizing, another very old process, was once one of the principal methods
of making steel. It is essentially pack carburizing without packing in a container; and charcoal,
brought directly into contact with the steel, enables the treated steel to absorb carbon. Heat
treaters today use this method to develop a hard shell on the surface of low-carbon steel.
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3. Liquid Carburizing. Liquid carburizing involves heating the steel to a temperature below
its melting point in contact with some liquid. For a long time a cyanide solution was used. In
recent years chemical companies, working with heat treaters, have developed new liquid car-
burizers. The process enables the heat treater to maintain excellent quality control. The metal
can be treated on the surface as well as to some depth,19

4. Gas Carburizing. In the gas carburizing process the metal is sealed in a furnace and com-
pletely surrounded with gas. The manufacturers of heat-treating equipment have developed
rotary, batch, and centinuous types of furnaces.

5. Stress Relieving. Modern technology requires casting, rolling, stamping, machining, forging,
and welding of steel. Such processes create stresses and strains in the internal structure of the
steel ; these can cause warpage and distortion when the product is being used. Stress relieving,
requiring considerable skill on the part of the heat treater, involves treatment of the steel at
the critical points that are likely to warp in use.

6. Normalizing. In normalizing, also used to relieve stresses and strains, the steel is heated
to a predetermined temperature which restores the steel grains to the previous or normal struc-
ture. The steel is then cooled in air. Normalizing is used for steel that has been forged, cast,
or hot rolled.

7. Nitriding. In the nitriding process nitrogen is used as the hardening agent rather than
carbon. The metal is heated in contact with ammonia or some other suitable nitrogenous material,
Nitriding makes steel more resistant to wear and to certain types of corrosion and enables it to
retain hardness at high temperatures.

8. Tool Steel Hardening. Tool steels generally are steels with high carbon content which have
been alloyed with such elements as manganese, nickel, molybdenum, or chromium. Although
scientific metallurgical procedures must be followed, the know-how of the heat treater is also
vital. Experience gives the heat treater a knowing eye and a touch and feel for the tongs.20

9. Nitriding of High-Speed Steels. The surface of high-speed steels is hardened by the process
of nitriding, which gives additional wear resistance to the surface and prolongs the useful life
of the tool. The steel is immersed in a nitrogen-rich salt bath for a specified period at a pre-
determined temperature below the melting point of the steel.

10. Amnnealing. In annealing the metal is softened through heating in a special furnace and
thus prepared for various types of machining operations. Both the physical structure and the
hardness of the metal can be controlled.

11. Austempering. Austempering is an exacting method in which the quenching operation is
interrupted and the metal is held at a constant temperature for a sufficient time to change the
internal structure. This process results in a tougher steel surface than the older quenching
techniques.

12. Martempering. In martempering the quenching process is also interrupted at a specified
tempcerature to produce certain desired changes in the internal structure of the steel. The process
reduces stresses and results in uniform internal hardness.

13. Selective Hardening. Selective hardening processes rely largely on the skill, ingenuity, and
know-how of the heat treater. Many ingenious methods have been developed to treat a specific
section, but not the entire piece of steel.

14. Cold Treating of Steel. The cold treatment of steel has been developed by the steel
industry and heat treaters in recent decades. The steel is heated to a predetermined temperature
and then exposed to sub-zero temperatures. This exposure results in certain metallurgical
changes in the internal structure that makes the steel more resistant to wear. The process has
been found to be very useful in treating steel to be used in gauges, tools, and precision instru-
ments. Considerable research is currently being done by metallurgists on the potentialities of
cold treatment of steel, and refinements are being developed continually.

15. Treatment of Nonferrous Metals. The 14 heat treatment methods noted above apply largely
to steel. It is frequently necessary, however, to harden nonferrous metals; such as copper,
beryllium, aluminum, and magnesium. For example, brazing, required for joining metals with
alloys of copper and zinc, may be accomplished by (a) heating in a furnace; (b) dipping the

1A ‘detailed discussion of liquid carburizing is contained in a pamphlet by E. N. Case, Salt
Bath Carburizing, published by the American Cyanamid Company, 1955.
) 20 A further description of the problems involved in the hardening of tool steels is contained
in Tool Steel Topics, a pamphlet published by the Bethlehem Steel Company.
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metal to be treated into a molten bath containing the brazing alloy; (c) heating the metal in
an electrical resistance heating unit; or (d) heating the metal with torches.2! In recent years
heat treaters have developed a special process, known as Sanfordizing, for hardening aluminum.
Research work is also being done on the problems involved in heat treating titanium alloys.22

APPENDIX II

QUESTIONNAIRE SENT TO MEMBERS OF
THE METAL TREATING INSTITUTE

Patent Process Survey

1. Have you developed and patented any process in recent years?
If so, what?

2. Do you use any patented process?
Pay any royalty?
If so, what?

3. Have you developed any process or technique that you have not patented?
If so, what?

4. How much do you alter equipment—a furnace, for example—after purchasing it?

5. To what extent do you use “know-how” in your operations?

21 An extensive discussion of the technical aspects of heat treating is contained in a publication
of the Metal Treating Institute, Manual for Heat Treating Services, 1946. The Institute also
publishes a bi-monthly magazine, Metal Treating, which contains material on the metallurgical
aspects of heat treatment. See also “Heat Treating—The Present,” and ‘“Heat Treating—The
Future,” Iron Age, June, 1955, pp. C7-Cl4.

22C, R. Cook, “Titanium Alloys Are Heat Treatable,” Metal Treating, July-August, 1958,
pp. 2 fi.



The Patent Utilization Study*
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SuMMARY AND CONCLUSION

‘THE PATENT UTILIZATION STUDY is a trial attempt to apply present-day statistical
methods to patents in force to determine empirically the number of patents that
are actually used in production and the extent of such use.

The present report sets the stage for the pilot study, describes the general proce-
dures followed, indicates the returns that might be expected from the mail ques-
tionnaires, and gives a preview of the preliminary findings with respect to the
proportion of patents used commercially and reasons for current non-use of patents.

Present indications, from a pre-pilot sub-sample, are that some information
through mail questionnaires can be expected from 70, and at most 80 per cent of
the assigned patents in terms of completed assignee and/or inventor questionnaires.
Of the unassigned patents, returns might be expected from 35 to possibly 45 per
cent. With such incomplete returns, it will not be possible to arrive at any firm
conclusions on patent utilization and other characteristics of patents studied because
of the possibility of bias in the returns. It is planned, therefore, to remedy this
situation at least partially by interviewing a sub-sample of non-responding inven-
tors and assignees to ascertain to what extent the characteristics studied of the
patents of such inventors and assignees are different from the patents of those
assignees and inventors who have returned completed questionnaires, Other
methods might also be found useful to supplement personal interviews, so as to
be able to test the extent, if any, that the patents of inventors and assignees who
could not be reached by mail or personal interviews are different with respect to
utilization and other significant characteristics from those for which questionnaires
have been returned or interviews have been made. ‘

The analyses of completed questionnaires received so far indicate a somewhat
higher utilization rate of patents reported by inventors of assigned patents in com-
parison with unassigned patents. Comparison of inventor replies with respect to
utilization of assigned patents with assignee replies shows a tendency for inventors
to over-report the current use of patents. In terms of assignee replies, it would seem
that of the sampled patents about 50 per cent were in current use or had been used
in the past. These are divided roughly as follows: about 30 per cent in current use
and 20 per cent used in the past. An additional 10 to 15 per cent are patents with
prospects for use in the near future. This would suggest that, by the time assigned

* This is a research interim report on Project 1a, Patent Utilization. Dr. Sanfieys in larg_e
part prepared this report. Mr. Robert L. Carter and Mr. Robert E. Grindle are assisting on this
project.
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patents expire, 55 to 65 per cent have been used in production to some extent and
at some time. For sampled unassigned patents, the proportion used is closer to 40
per cent, including current and past use. If patents with prospects for future use
are also included, this percentage will approach 50. It would appear, therefore, that
between 40 and 50 per cent of unassigned patents are used to some extent at some
time before expiration.

In the preliminary findings the most frequent reasons given for current non-use
of the patent by inventors of assigned patents are, in the order of relative frequency:
(1) lack of market demand; (2) development of the art has taken a different
course; (3) competitively at a disadvantage. The most frequent reasons for non-
use reported by assignees are: (1) lack of market demand; (2) competitively at
a disadvantage; and (3) other, reasons different from those listed specifically in
the questionnaire. The most frequent reasons for non-use given by the inventors
of unassigned patents are: (1) shortage or lack of venture capital; (2) patent does
not provide sufficient protection; and (3) lack of market demand.

When the pilot study is completed and the findings are mechanically tabulated, it
will be possible to establish many more tests of internal consistency and reliability
of the returns. To generalize the findings, however, and to determine their range
of variability in time and in response to various economic and social forces, it is
essential to extend studies of this type over the entire life of the patent to isolate
and measure the impact of various forces on utilization and related characteristics

of patents.

THE PROBLEM

CONSIDERABLE SPECULATIVE LITERATURE has been published by social scientists,
engineers, industrialists, and others regarding the role of inventions in our
economy. However, few of the conclusions are based on objective, factual data de-
rived from a firsthand appraisal of the effects of inventions on our economy. We
believe that such a factual appraisal is feasible with respect to the use of patented
inventions provided the term wuse is given a functionally narrow definition.!

Such a study would attempt to determine the proportion of patents issued in a
particular year, which are used in actual production before the expiration of the

1 The term “patent” is used in place of the more formal term “Letters Patent.” The patent
statute defines a patent as the legal right to exclude others from making, using, .or selling the
patented invention. In this sense a patent is an intangible property right which gives the
owner the right to bring suit against an infringer in order to restrain the unauthorized use
of the patented invention. The invention itself exists separate and distinct from the patent.
The term “invention” thus refers to the subject-matter covered by the patent and is often used
interchangeably with the term “patent.” However, in this article, the term “patent” wil.l be
used generally as referring to the invention covered by the patent since the study is restricted
to the universe of patented inventions, Occasionally the term “patent” will be used to refer to the
exclusive legal rights inherent in Letters Patent and such usage will be apparent from the context.
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patent. It would determine how soon patents used in production were put to use
after the filing of the patent application, how many of these were put to use prior
to the issuance of the patent, for what periods, the length of time patents are gen-
erally used, and the extent of such use. One measure of the extent of use would
be the monetary income inventors derive from patented inventions and the monetary
returns of assignees from assigned patents. The study would yield information on
the economic or competitive value of patents which are not used in actual production.
Information would be obtained on specific social, economic, or technological factors
which stimulate or inhibit the industrial utilization of different patents and the ex-
tent to which these effects are uniform or different for the various classes of patents.
Many other relationships between utilization and other attributes such as the classi-
fication of the patent, the year of issue, the characteristics of inventors, etc., could
be studied.

It would be necessary to interview a sufficiently large number of inventors and
assignees conforming to the statistical requirements of a probability sample to
obtain the kind of information referred to above. The results derived from such
a sample could then be applied, with a relatively narrow margin of error, to all
patents to determine the extent of patent utilization. If the results thus obtained
over a period of years yield consistent patterns of patent utilization, it should then
be possible to evolve a patent utilization index which could be projected into the
future.2 We hope it will be possible to predict the number of patents that will come
into commercial use in a given year and thereby evaluate to some extent the impact
that the use of these patents will have on our economy.

To do this, sampling is necessary in view of the nearly 600,000 patents in force
in the United States. It would be impractical to attempt a study of all of these
patents. Before such a study could be completed an appreciable number of these
patents would have expired, and others would have taken their place. Moreover,
in any study of patent utilization, the necessary emphasis is not on the patents that
have been issued, but on the dynamic phenomena that may occur in the future.
Unless it can be demonstrated that characteristics of utilization observed in one
period are useful in forecasting similar utilization in another. period, any empirical
approach to the study of this problem would be futile for practical purposes. In
this respect, therefore, this pilot study of patent utilization is an experiment to
determine the extent to which patent characteristics remain constant from year to
year, so that future events may be forecast. Ideally this would require interviewing
thousands of inventors and assignees in different parts of the country to obtain a
representative sample of all the patents in force over a representative period of time,
However, it would be foolhardy to embark on such a costly project before we have
explored its potentialities and practicalities beyond reasonable doubt. It was there-
fore proposed to conduct this pilot study of patent utilization, and the present article
is a preliminary presentation of the approach and findings that have resulted from
this effort to date.

2 Such a projection would have to take into consideration changes in economic ’a.nd §ocial
environment, to the extent that these can be anticipated and would affect patent utilization.
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THE SCOPE OF THE PILOT STUDY

In this pilot study the term use means that prior to the expiration of the sampled
patent the patent is being produced for sale or is being used in the manufacture of
articles for sale. It is believed that with this. limitation it should be possible to arrive
at an operationally useful differentiation of patents which have proved of immediate
and direct economic significance from those that have not as yet done so.

The Patent Utilization Study does not merely differentiate patents utilized from
those not utilized ; it goes beyond this basic distinction. It differentiates used patents
inter se in terms of the extent and the nature of such use. It further seeks informa-
tion on the effect that the use of the patent has had on sales and production costs
of assignees or inventors. Furthermore, an effort is made to obtain the net monetary
results from the use of the sampled patent as of the time of the preparation of the
questionnaire.®

The study also seeks information as to interrelationships between the above char-
acteristics of use and other attributes of the patent, such as the year of application,
the year of issue, the lapsed time in the Patent Office between the date of application
and the date of issue, the classification of the patent, the number of claims made by
the patentee, the assignment status, etc. It will provide information regarding cer-
tain personal characteristics of the inventors and the extent that these are associated
with use.

In the case of assigned patents, certain correlations will be sought among various
characteristics of patents, the extent and nature of their utilization, and assignee
characteristics. Assignee characteristics may include the type of industry, amount
of capitalization, annual expenditures for research, etc.

THE METHOD

A 2 per cent sample from all the patents issued in 1938, 1948, and 1952 was
selected for this pilot study. Ideally the sample would have included some patents
from each of the 17 years covering the term of a patent.* The three years were
selected because it was felt more could be learned from a study where the sample
represents the two extremes and roughly the mid-point of the 17-year period. The
sample is what in statistics is regarded as a probability sample; that is, initially
every patent in these three years had a known probability (in this case the same
probability) of being included in the sample. The method used in selecting the
sample was systematic sampling, using the patent numbers as the basis for sampling.®

Instead of interviewing the inventors and assignees, it was felt that many of

3 For the scope and content of the inventor and assignee questionnaires see Appendix B.

4 The statutory period of a patent is 17 years, after which the invention becomes public
property.

5 To select the sample, from a table of random numbers, two sets of two-digit numbers were
drawn, These turned out to be 10 and 59. Thus all patents with numbers having terminal digits
of 10 or 59, issued in 1938, 1948, and 1952 were selected as the sample. This gave a 2 per cent
sample for each of the years selected. This assumes, of course, that (1) in assigning numbers
to patents all numbers are used; there is no pattern or design in assigning numbers to patents
by the Patent Office; and (2) one type of patent has the same probability of being assigned a
particular number as any other type. The second prerequisite is fully met; with respect to the
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these could be reached by mail questionnaires. However, initial interviews were
conducted with a limited number of inventors and assignees in order to develop
and pre-test mail questionnaires. It is assumed that the bulk of the study can be
carried out by means of mail questionnaires. To determine whether refusal to re-
spond to the questionnaire introduces a bias in the returns, and if so, the extent of
such bias, it is planned to follow up, by personal solicitation and interview, a sub-
sample of inventors and assignees who fail to respond to the mail questionnaire.
It is possible that in addition a number of substitute means might be found, some
of them reflected in this interim report, to test the representative nature of the
working sample.

THE PURPOSE AND SCOPE OF THIS REPORT

The present report is not a report of the completed study. Many of the inventor
and assignee questionnaires have not yet been received. Furthermore, for efficient
analysis of the entire body of data collected, and their interrelationships, it will be
advisable and economical to use statistical data processing machines. The study has
not advanced far enough for such processing. '

The present report, aside from describing briefly in the preceding pages the pur-
pose and method of the pilot Patent Utilization Study, aims to deal with the
following :

1. Present the gross characteristics of the 2 per cent sample, showing the number
from each of the years sampled and their distribution according to the residence
of the inventor and the assignment status of the patents, and the homogeneity of
the patents in terms of these characteristics for the individual years sampled.

2. Compare a few patent characteristics derived from the present sample with the
characteristics of the population sampled in terms of a complete count or other
samples.

3. Present the phases or stages in which questionnaires were mailed to inventors.
The division of the 2 per cent sample into sub-samples® provides a basis to test the
reliability of the findings in terms of the internal consistency of these sub-samples.

4. Present an analysis of the returns from the pre-pilot phase of the sample. This
was the first phase in which mail questionnaires were used. Therefore, the percent-

first prerequisite the requirements are closely approximated. Thus in “Distribution of Patents
Issued to Corporations (1939-55)" Study of the Subcommittee on Patents, Trademarks, and
Copyrights of the Committee on the Judiciary, U.S. Senate, 84th Congress, 2nd session, Pur-
suant to S. Res. 167, Study No. 3, it is stated, p. 3, footnote 2: “If the number of the first
patent issued in 1939 (2,142,080) is subtracted from the number of the first patent issued in
1956 (2,728,913) the result would be slightly higher than the total given here. This is due to
the fact that some patent numbers were not used: an application might be in process of issue
with the patent number assigned and then be withdrawn for some reason and the patent not
issued (or issued later with another number), in such event the assigned patent number could
not be used for some other case. These withdrawals averaged 26 per year during the period
involved here.”

Accordingly, the use of a table of random numbers was not a necessary condition to the
selection of a random sample from the patent population. For an explanation of the use of a
table of random numbers to prevent possible bias in sampling see G. W. Snedecor, Statistical
Methods (Ames: The Iowa State College Press, Sth ed., 1956), p. 9 et. seq.

8 See Appendix A.
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age of returns will give an indication of the returns of completed questionnaires
that might be expected from the completed pilot study mailings.

S. Present some preliminary findings with respect to the percentage of patents
utilized and the reasons given by inventors and assignees for current non-use of
patents. Of course, these findings are based on completed questionnaires received
thus far; therefore, their reliability is still open to question if applied to the popula-
tions sampled.

Much of the work in preparing this interim report has involved extensive sta-
tistical testing of the early returns from the different phases of the 2 per cent
sample to check their consistency and to ferret out any evidence of possible selec-
tivity in the early returns in comparison to later returns—some of these in response
to repeated requests to inventors and assignees. In this report only the general con-
clusions will be considered. Because this is the first systematic study of patent char-
acteristics by modern statistical methods, the detailed analysis and the detailed
methodological implications will be presented in a subsequent report.

CERTAIN GROSS CHARACTERISTICS OF THE SAMPLE

Table 1 presents certain characteristics of the 2 per cent sample selected for the
pilot Patent Utilization Study.
TABLE 1
NUMBER OF PATENTS ACCORDING TQ THE YEAR IN WHICH ISSUED AND THE PERCENTAGE

DISTRIBUTION ACCORDING TO RESIDENCE OF THE INVENTOR AND THE ASSIGNMENT STATUS
OF THE SAMPLED PATENT.

PRELIMINARY
YEAR or I88UE OF SAMPLED PATENTS Avy THREX
ABBIGNMENT STATUS OF PATENTS 1038 1948 1952 Yxans

AND RESIDENCE OF INVENTORS

No. PerCent No. PerCent No. PerCent No. PerCent

1¢)] (2) (3) 4) (%) 6) N (8 )
Total................ 762 100.0 | 479 100.0 | 873. 100.0 || 2,114 100.0
Total assigned: ............. 502 65.9 | 317 66.2 | 552 63.2 {11,371 64.9
Initially................. 462 60.0 | 307 64.1 539 61.7 {| 1,308 61.9
Subsequently®........... 40 5.2 10 2.1 13 1.5 63 3.0
Unassigned................. 260 34.1 162 33.8 1 32t 36.8 743 351
United States residents. ..... 645 84.6 436 91.0 768 88.0 | 1,849 87.5
Foreign residents............ 117 15.4 43 9.0 105 - 12.0 265 12.5
United States residents:

Total assigned........... 437 57.3 | 288 60.1 | 485 55.6 |} 1,210 57.2
Initially.............. 397 52.1 278 58.0 | 472 S4.1 || 1,147 54.3
Subsequently......... 40 5.2 10 2.1 13 1.5 63 3.0

Unassigned.............. 208 27.3 148 30.9 | 283 32.4 639 30.2

Foreign residents:
Assigned initiallyt........ 65 8.5 29 6.
Unassigned.............. 52 6.8 14 2.

1 67 7.7 161 7.6
9 38 4.4 104 4.9

* Based on assignment records of the United States Patent Office checked in the spring of 1955 to ascertain
the number of patents assigned subscquent to the time the patent was issued.
t Subsequent assignments by foreign inventors were not determined.
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Table 1 shows the distribution of the 2 per cent sample of patents according to the
year in which issued, and the residence of the inventor (whether residing in the
United States or elsewhere) and according to the assignment status. Column 9,
for instance, indicates that of the total number of patents included in this sample,
nearly 65 per cent were assigned. About 62 per cent were initially assigned, 3 per
cent were subsequently assigned, and 35 per cent were unassigned. For the three
years, nearly 88 per cent of the patents were issued to residents of the United States.
It further shows the percentage of patents issued to residents of the United States
according to assignment status, and the corresponding percentages with respect to
patents of non-residents. It will be noted that the proportion of the initially assigned
patents does not vary widely from year to year in the three years studied. The pro-
portion of subsequently assigned patents does vary as one would expect. The number
as well as the proportion of such patents is highest in 19387 this number and per-
centage is considerably lower in 1948, and lowest of all in 1952,

In 1938 about 5 per cent of the patents not assigned initially were assigned sub-
sequently. This figure, however, is in terms of subsequent assignments of patents
issued to residents divided by all the patents issued. For inventors residing in the
United States these percentages of subsequent assignments are 6 (6.2) for all the
patents and 16 (16.1) for patents unassigned at the time of issue. Of course, the
constancy of this percentage of patents assigned subsequently would have to be
tested by further parallel studies, using different terminal years.

The percentage of 1948 patents not assigned initially, but assigned subsequently,
is only 2 and for 1952 patents it is less than 2 (1.5).8 It is apparent that, during
the life term of the patent, the number of patents that become subsequently assigned
increases. If 1938 patents are typical in this respect, for inventors residing in the
United States, of all the patents issued about 6 per cent, and of the initially unas-
signed patents about 16 per cent became assigned subsequent to issue.®

The proportion of patents issued to residents of foreign countries was highest in
1938 and lowest in 1948, This is understandable in the light of circumstances during
World War II which prevented many foreign residents from taking out patents
in the United States, and economic and other differentials since the war that would
affect the decision of foreign inventors to apply for United States patents.

Regarding the percentage of patents initially assigned, statistical tests applied to
the proportion of patents assigned in the three years indicate that there are no sig-
nificant differences between these years. If these three years are typical of other
years, it would seem that the proportion of patents initially assigned does not change
markedly from year to year. In this connection, a recent study (U.S. Senate Study
No. 3) prepared by the Patent Office for the Senate Subcommittee on Patents,

T When this study began 1938 patents were still in force. When the search was made for
assignment of patents subsequent to issue some of the 1938 patents had expired. This was by
design, so that the prospects for future assignments would be nil (as it probably was for patents
of 1938).

8 In terms of patents issued to resident inventors, these percentages are 2.3 and 1.7 respectively.

® The subsequent assignment rate of patents in 1938 might deviate from the average of such
rate because of the impact of World War II. This is another matter requiring additional studies.
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Trademarks, and Copyrights!® shows that the percentage of patents issued in these
three years to corporations does not differ markedly from the average percentage
of all patents in force as of December 31, 1955. The percentage of patents assigned
to corporations (domestic or foreign) for the three years, derived from the Patent
Office study, is 56.6, which does not differ materially from the average for the 17-
year period, given as 58.5. It may be inferred, therefore, 'that it is probable that
many of these percentages remain reasonably constant over a protracted number
of years, or fluctuate within relatively narrow ranges. This inference is borne out
by Figure 4, page 15, and Table 7 on page 12 of the U.S. Senate Study No. 3. The
percentage range over the entire period is 54.5 to 64.5 and much of the deviation
from the norm was concentrated in the war years when the proportion of patents
issued to corporations was the highest. The figure indicates that, in the 20-year
period, 1936-1955 inclusive, the percentage of patents issued to corporations has
not changed materially. On the other hand, the proportion of patents issued to
foreign residents, like subsequently assigned patents, shows statistically significant
variation from year to year, in the war and postwar period.

TESTING OF THE SAMPLE

The nature of the sample readily provides two equivalent sub-samples, patented
inventions ending with the number 10 and those ending with the number 59. In
the second methodological report to be published these two sub-samples will be
presented separately so that the internal consistency of the entire sample may be
tested. '

A different kind of test may be obtained by multiplying the sample for the indi-
vidual years shown in Table 1 by 50, to estimate the total number of patents issued
in each of these years.!! These yield the numbers of 38,100; 23,950 ; and 43,650 for
1938, 1948, and 1952, respectively. The United States Senate Study No. 3 gives
the total number of patents issued in these three years as 38,060; 23,963; and
43,616, respectively. It is apparent that the estimates very closely approximate the
actual number of patents issued in these years. The total number of patents issued
in these three years was 105,639 and the estimate for this from the 2 per cent sample
is 105,700.12

Another type of comparison may be made with respect to estimates of the pro-
portion of patents initially assigned, derived from this study with percentages ob-
tained by the Patent Office from a much larger sample. The Patent Office sample,
however, is not a probability sample. This comparison is shown by Table 2.

10 “Distribution of Patents Issued to Corporations (1939-55)” Study of Subcommittee on Pat-

ents, Trademarks, and Copyrights of the Committee on the Judiciary, U.S. Senate, 84th Con-
gress, 2nd Session, Pursuant to Res. 167, Study No. 3. See Committee print 1957, p. 3, Table I,
and see also footnote 4.
11 0f course to derive any other estimate of patents of a certain type for any one year or all
three years, the number of such patents found in the sample would be multiplied by 50—for
instance, if we wished to estimate the number of patents issued to a particular corporation in
these three years, or the number of chemical patents, etc.,, we would have to multiply the number
of such patents in our sample by 50.

12 We have ignored adjusting for the fact that certain numbers have no assigned patents—see
footnote 5. Nevertheless, the estimates check very closely with the actual count of the total patent
population.
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TABLE 2

. COMPARISON OF ESTIMATES OF THE PERCENTAGE OF PATENTS INITIALLY ASSIGNED BASED ON
THE PATENT UTILIZATION STUDY, WITH ESTIMATES PREPARED BY THE PATENT OFFICE, FOR
EACH OF THE YEARS SAMPLED AND FOR THE THREE YEARS,

PRELIMINARY
Per Cenr o PATENTS INITIALLY ASSIGNED
Yr Fi the Patent F the
U:ﬁ?;ati:n Satucx:lly Pnte;otmOfﬁ:e‘ Percentage Difference
n (2) (3 )
1938 60.6 63.1 =2.5
1948 64.1 63.4 +0.7
1952 61.7 61.6 +0.1
Three Years 61.9 62.5 -0.6

* Supplied by the Patent Office.

The comparison indicates very close agreement. If the sampling variation of the
percentages derived from the Patent Utilization Study are taken into consideration,
in no case are the differences between the percentages derived from this study and
those obtained by the Patent Office statistically significant. The largest difference
found is in 1938 when the Patent Office estimate was 2.5 per cent higher. The
smallest difference is for 1952 when the percentage obtained from the Patent
Utilization Study was 0.1 per cent higher. For the three-year period the difference
between the two sets of estimates is approximately 0.6 per cent, well within the
margin of sampling variation,

Table 3 presents another comparison between the estimates derived from the
Patent Utilization Study and estimates obtained by the Patent Office.

TABLE 3

COMPARISON OF ESTIMATES OF THE PERCENTAGE OF PATENTS ISSUED TO FOREIGN RESIDENTS,
FROM THE PATENT UTILIZATION STUDY, WITH ESTIMATES PREPARED BY THE PATENT
OFFICE, FOR EACH YEAR AND FOR THE THREE YEARS COMBINED,

PRELIMINARY
Prr CENT OF PATENTS I88UED TO0 FOREIGN RESIDENTS
YEAr
Difieation Stedy Patont Office® Percentage Difference
(1) (2) )] ' 4)
1938 15.4 15.2 ' ' +0.2
1948 9.0 8.3 : +0.7
1952 12.9 12.9 —0.9
Three Years 12.5 12.7 —-0.4

* Supplied by the Patent Office.
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This table compares the estimates derived from the Patent Utilization Study
showing the percentage of patents issued to residents of foreign countries with simi-
lar estimates obtained by the Patent Office.

It should again be noted that the differences are small. When the sampling

variations are taken into consideration, none of the. differences is statistically
significant.

A fourth comparison is available in terms of the duration of time elapsed between

the date when the patent was applied for and the date when it was granted. This
comparison is presented in Table 4. ‘

TABLE 4
COMPARISON OF ESTIMATED MEAN DURATION OF TIME IN MONTHS ELAPSRED BETWEEN THE
APPLICATION FOR A PATENT AND THE GRANTING OF THE PATENT, FOR PATENTS ISSUED IN
SPECIFIED YEARS, BASED ON THE PATENT UTILIZATION STUDY AND TEE PATENT OFFICE DATA.

PRELIMINARY
MEAN DurarioN oF TiMeE ELAPsED IN MONTHS
YEar
Uthiamtion Study Patent Offvet Difference in Months

(1) () : (3) @)
1938 : 29.9 : 29.41 +0.49
1948 39.5 40.51 —-1.01
1952 44.2 43.65 +0.55
Three Years 38.0 37.81 +0.19

* Supplied by the Patent Office.

It is to be noted again that the differences between the estimates derived from
the 2 per cent sample of this study and those obtained by the Patent Office are small
and statistically not significant.

These various comparisons indicate the essential statistical soundness of the 2
per cent sample. It is not possible to determine from these comparisons of parallel
estimates whether the Patent Office estimates or those derived from this study are
closer to the true values of the population from which the samples were taken. As
already indicated, the distinction between the two estimates is that the Patent Office
samples were commonly larger, but they were not probability samples. Therefore,
it is not possible to derive any measure of sampling error for the Patent Office esti-
mates. Measures of sampling errors for this study will be presented in the forth-
coming second report.

PERCENTAGE OF RETURNS TO BE EXPECTED FROM MAILINGS AND ITS IMPLICATIONS

In the pre-pilot sub-sample extensive effort was made to follow all possible leads
to obtain a current address for the inventor.!® Once an address was found, efforts

18 See Appendix A.
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were made to persuade the inventor to return a completed questionnaire. While
telephone contact has been used occasionally, there is no indication that this will
increase completed questionnaires substantially where efforts through the mails have
failed, although telephone calls may materially reduce the number of inventors
classed as non-respondent.’* The percentage of completed questionnaires, with
respect to the patents in the pre-pilot sub-sample, might be used as an indication
of the proportion of completed mail questionnaires that we are likely to get from
the more recent mailings. '

Table 5 shows the distribution of inventors in the pre-pilot sub-sample by re-

sponse status, as of January 10, 1957, separately for inventors of assigned and those
of unassigned patents, and for the two groups combined.

TABLE 5

NUMBER AND PERCENTAGE DISTRIBUTION OF INVENTORS IN THE PRE-PILOT SUB-SAMPLE BY
RESPONSE STATUS SEPARATELY AND COMBINED FOR ASSIGNED AND UNASSIGNED PATENTS—
RETURNS AS oF 1/10/57.

PRELIMINARY
ABBIGNED UNABBIGNED Aﬁ:’f;fg;;?
RESPONSE StAaTUS
No. Per Cent No. Per Cent No. Per Cent
1) (2) 3) “) (s) ) ()]

Inventors in the sample........ 152 100.0 59 100.0 211 100.0
Completed questionnaires: .. ... 91 59.9 21 35.6 112 53.1
Inventor living............. 89 58.6 20 33.9 || 109 51.6
Inventor deceased........... 2 1.3 1 1.7 3 1.4
No questionnaire:............. 61 40.1 38 64.4 99 46.9
Inventor deceased........... 19 12.5 6 10.2 25 11.8
Inventor incapacitated. ...... 2 1.3 O 2 .9
No current address.......... 10 6.6 8 13.6 18 8.5
Noresponse................ 26 17.1 23 39.0 49 23.2
Refusal to answer........... 4 2.6 1 1.7 5 2.4

Of the 211 inventors in the sub-sample, questionnaires were received from 112
or 53 per cent of the total. Three of these were questionnaires completed for de-
ceased inventors.!® Of the 99 inventors from whom no questionnaires had been re-
ceived as of January 10, 1957, 25 were deceased and two others were seriously
incapacitated. Eighteen inventors have not been reached because of the lack of a
current address. Perhaps many of these are deceased. Forty-nine inventors have
presumably received the questionnaires but for one reason or another have failed
to respond ; and finally, five indicated that they did not care to complete the ques-
tionnaire. There is reason to believe that a number of these 49 cases are not in any

14 See footnote 2 of Appendix A. .
15 Relatives of deceased inventors were not solicited to complete the questionnaires. However,
these three completed questionnaires were returned without solicitation.
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real sense non-response, but at this stage we could not estimate what proportion of
these cases classified as non-respondent in Table 5 should be- reclassified.1®

It should be noted that an appreciably smaller proportion of inventors of unas-
signed patents in the sample have returned completed questionnaires in comparison
with inventors of assigned patents, 36.per cent and 60 per cent, respectively—a
difference which is statistically significant. A larger proportion of inventors with
unassigned patents are among those whose current address is unknown to us, nearly
14 per cent as compared with less than 7 per cent for inventors with assigned
patents.!” Similarly, in the group who apparently have received questionnaires, non-
respondents are proportionately greater among inventors of unassigned patents, 39
per cent as compared with 17 per cent. It is probable that a substantially higher
proportion of inventors with unassigned patents, about whom we have no specific
information, are deceased, compared with inventors of assigned patents.

Table 5 has dealt with the number of inventors who have returned completed
questionnaires ‘and the further classification of others who have not returned ques-

t

TABLE 6

NUMBER AND PERCENTAGE DISTRIBUTION OF PATENTED INVENTIONS IN THE PRE-PILOT

SUB-SAMPLE, BY WHETHER OR NOT AT LEAST ONE COMPLETED QUESTIONNAIRE WAS

RECEIVED FROM THE INVENTOR, SEPARATELY AND COMBINED FOR ASSIGNED AND UNASSIGNED
PATENTS—RETURNS AS oF 1/10/57,

PRELIMINARY
ABBIGNED UNABBIGNED A‘?:lf:;gu‘;'g’
RECEIPT OF QUESTIONNAIRE
No. Per Cent No. Per Cent No. Per Cent
a 2) G | @ - ©®) (6) (1)
Patents in the sample.......... 124 100.0 54 100.0 178 100.0
One or more questionnaires
received.................... 76 61.3 21 38.9 97 54.5
No questionnaire®*............. 48 38.7 33 61.1 . 81 45.5

*® Since joint inventors could have had different reasons for failure to return a questionnaire, no_attempt was
made at this stage to indicate the apparent reason for failure to have received a completed questionnaire.

186 From our attempts to telephone non-respondents, we have learned that some of these
inventors are deceased, though the mail was not returned to us by the Post Office. In other
instances the letter was mailed to a person bearing the same name, who was not the inventor.
In the latter cases the true inventor might be deceased, or, if living, his current address is not
available to us,

17 According to a preliminary analysis of the age, as of January 1, 1957, of inventors of as-
signed and unassigned patents, the age distribution of inventors of unassigned patents indicates
this group has many more inventors of advanced age, yet the proportton of deceased and
incapacitated inventors known in this group is actually smaller in comparison to inventors with
assigned sampled patents. This would tend to strengthen the belief that an appreciable number
of inventors with unassigned sampled patents, who have not been heard from, are deceased. This
is probably true also for inventors of assigned sampled patents, but to a much lesser extent propor-
tionately. A detailed analysis of the age data of inventors and the implications based thereon
will be given in the forthcoming methodological article.
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tionnaires. Table 6 shows the number and percentage of patents with respect
to which inventor questionnaires were received.

Table 6 indicates that completed questionnaires received from inventors in the
pre-pilot sample by January 10, 1957, constitute less than 55 per cent of the
patented inventions in that sub-sample. It is problematic whether with further
effort this percentage for the pre-pilot group could be raised to 60. Table 6 con-
firms what was observed in Table 5, that is, a higher response rate from inventors
with assigned sampled patents. Thus, for assigned patents in the sub-sample, inven-
tors have supplied information with respect to 61 per cent of the patents, while the
corresponding percentage for the unassigned group is 39. This percentage difference
is statistically significant, '

Questionnaires were mailed to most of the assignees of patents in the pre-pilot
sub-sample. These mailings were made initially in the spring of 1956,18 The 124
assigned patents have 116 different assignees. One-hundred four of these assignees
are companies and 12 are individuals. The latter, very often, is either the wife or
some other close relative of the inventor. The number and percentage of patented
inventions with respect to which questionnaires have been received from assignees
are shown in Table 7.

: TABLE 7

NUMBER AND PERCENTAGE DISTRIBUTION OF ASSIGNED PATENTS IN THE PRE-PILOT
SUB-SAMPLE BY THE RESPONSE STATUS OF THE ASSIGNEES—RETURNS AS oF 1/10/57.

PRELIMIN ARY
ResproNse StaTus No. Per Cent
Assigned inventions in the sample.............. . 124 100°0
Assignee questionnaire received®. .. ...... ... .. ... L 60 48.4
No questionnaire. ... ... ittt 64 51.6
No current addresst............ e e e e e 13 10.5
Noresponse]. ...t ittt 51 41 .1

* These are all corporéte assignees.
t Of these, six are individual assignees.
$ Of these, six are individual assignees.

Although the assignee questionnaires for the pre-pilot sub-sample had been
mailed initially early the previous spring, less than 50 per cent of the assignees had
responded by January 10, 1957. While some increase in this percentage is still
expected, again it is improbable that the percentage of assignees returning com-
pleted questionnaires will exceed 60. The probability of receiving a completed ques-
tionnaire from an individual assignee appears to be very small. Of the 12 such
assignees in the pre-pilot sub-sample, for six, no current addresses could be found,
and with respect to the remaining six, for whom presumably there were current
addresses when the questionnaires were mailed, none has responded.

18 Assignees who fail to return a completed questionnaire are sent a first follow-up letter; if
this proves ineffective after an interim, a second follow-up letter is sent requesting the return
of completed questionnaires.
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Of course, as expected, many of the questionnaires completed by assignees are
for the same patents for which questionnaires were also received from one or more
inventors. This is reflected in Table 8.

TABLE 8

NUMBER AND PERCENTAGE DISTRIBUTION OF PATENTS IN THE PRE-PILOT SUB-SAMPLE BY
RESPONSE STATUS FROM INVENTORS AND/OR ASSIGNEES FOR ASSIGNED PATENTS, AND
INVENTOR RESPONSE FOR UNASSIGNED PATENTS—RETURNS AS OF 1/10/57,

PRELIMIN ARY
ABSIGNED UNABSIGNED Ag;'f;fgx‘:?
REsPONSE StaTUB -
No. Per Cent No. - PerCent No. Per Cent
(1) (2) 3) “@ &) ) )]
Number of inventions......... 124 100.0 54 100.00 178 100.0
One or more questionnaires: ... . 92 74.2 21 38.9 113 63.5
Inventor questionnaire only. . 32 25.8 21 38.9 [I 53 - 29.8
Inventor and assignee ques-
tionnaires (all inventors). . . 41 33.1 e e 41 23.0
Inventor and assignee ques-
tionnaires (some inventors) 3 2.4 e e 3 1.7
Assignee questibnnaire only... 16 12.9 el e 16 9.0
No questionnaire.............. 32 25.8 33 - 61.1 65 ~36.5

The over-all results are given by the percentages in the last line of Table 8. It
will be seen that inventors and assignees have not returned completed question-
naires for nearly 26 per cent of the assigned patents in the pre-pilot sub-sample;
no questionnaires have been returned with respect to 61 per cent of the unassigned
patents; these give a combined group of between 36 per cent and 37 per cent of
the patents for which there are no completed questionnaires. Without knowing
something about the characteristics of this 36 per cent to 37 per cent of inventions
in the sub-sample, no firm prediction can be made with respect to the characteristics
of all the patents from which the sub-sample was derived. Before such a partial
sample can be used as a probability sample, it must be demonstrated that the char-
acteristics of patents under study, for which no questionnaires have been returned,
are no different from those for which questionnaires have been returned.

It is evident that information in the sub-sample is particularly deficient with
respect to unassigned patents. Questionnaires have been received in the pre-pilot
sub-sample for less than 40 per cent of the unassigned patents included. For assigned
patents, this percentage is 74. It is improbable that the response rate for unassigned
patents could be raised to as high as 50 per cent or that the over-all response rate
for the combined group, assigned and unassigned, could be raised to 70 per cent
from the less than 64 per cent shown in Table 8, '
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The conclusion, therefore, which may be derived on the basis of the pre-pilot
phase of the study is that when the work on the mailings for the study is concluded,
the percentage of patents with one or more completed questionnaires will range
between 35 and 45 for the unassigned, and between 70 and 80 for the assigned
patents.

The implication of incomplete returns is the possibility that patents for which no
questionnaires are returned may be different in certain respects, particularly with
respect to utilization, from those for which questionnaires have been returned. The
most effective way to test this possibility would be, as planned, to interview a sub-
sample of inventors and assignees who failed to respond. If this non-response group
is not significantly different from the group responding, it would indicate, in effect,
that the mail questionnaire approach is sufficient, by itself, to produce a reasonably
representative sample, at least for those characteristics used in this study. Infor-
mation for all the patents in the entire sample cannot be obtained, even through
the use of personal interviews as a follow-up method. A significant proportion of
inventors, especially those of unassigned patents, are deceased ; other inventors and
some assignees cannot be located ; and some inventors and assignees will not cooper-
ate. For these groups, other methods should be devised to assure that the charac-
teristics of the patents of interest to us in this study are not different from those
for which information has been obtained or will be obtained through personal
interviews.1?

One possible approach for testing the adequacy of the working sample (the sample
for which information has been obtained) is in terms of internal analyses. These
include comparison of the different sub-samples with one another. This has been
done intensively in terms of the inter-comparison against one another of different
phases of the interviews and mailings. We have compared the characteristics of
assigned patents from questionnaires completed only by assignees with those of
patents for which both the inventor and assignee have completed questionnaires.
We also have compared the converse, the characteristics of patents with inventor
replies only with those patents with both inventor and assignee replies. We have
also compared replies of assignees with replies of inventors for identical patents.
Characteristics of assigned and unassigned patents with two or more inventors have
also been compared ; contrasting the utilization patterns of patents in which all the
inventors have replied against those in which only some of the inventors have
replied. We have compared characteristics of patents for which replies were received
as a result of the initial mailing with those for which completed questionnaires were
received after one or more follow-up requests. The internal checks and comparisons
available at this stage have been used in appraising the findings presented in this
article. Their detailed presentation and discussion, however, will be given in the
forthcoming methodological report.

19 It should be stressed, of course, that if through conventional means it is not possible to
reach 100 per cent, but information is available for, let us say, 90 or 95 per cent of the patents
in the sample—and that either specifically, or as a group, they do not differ from the ones for
which specific information is unavailable—the study would still be an overwhelming success as a
fact-finding study in utilization. It will give for the first time firm figures of the proportion of
patents used with a margin of uncertainty far below anything that has been avai'ible to date.
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When the pilot study is ready for mechanical processing, there will be many more
internal checks and correlations which, although not conclusive in themselves, will
give an inferential basis for determining whether the working sample is appreciably
different from a truly random sample with which the study began. These tests should
also aid in appraising the level of reliability of information supplied. These internal
tests will also include comparisons of the patents for which questionnaires have been
completed ‘with those patents for which no questionnaires have been completed with
respect to known characteristics, such as the year of patenting. This information
may indicate the extent that non-response reflects old age, death of the inventor, or
other differential characteristics which might influence the prospect of response but
which may have little, if any, association with patent utilization. Similarly, com-
parisons will be made to determine whether there are differences in these two
groups of patents (those with questionnaires and those without) in terms of class
of patent, length of time pending in the Patent Office, geographic location of the
inventor, number of claims, and other factors for which information is available for
the entire 2 per cent sample.

THE FINDINGS

It has already been indicated that at this time the pilot study is incomplete. Only
a few of the tentative findings are available, subject to the cautions already stressed
and the possible errors in the information reported by inventors and assignees.
Errors and inconsistencies in reported information is another limitation characteris-
tic of studies of this type. Only repeated studies and intensive analysis of the retiirns
supplemented by special inquiries can reveal the presence and the magnitude of
such errors.

Percentage of Patents Utilized

Since the determination of the proportion of patents utilized by industry is the
capstone of the current study, it is natural that this ratio has been a key item of
information looked for as soon as the completed questionnaires began to come in.
Information with respect to patent utilization was obtained independently from
inventors, and for assigned patents, from assignees. Table 9 summarizes these
returns from inventors separately for assigned and unassigned patents and for the
combined group.

Table 9 summarizes all the information obtained so far from inventor question-
naires with respect to utilization of the sampled patent. The questions were designed
to obtain information as to whether or not the patent has been used at any time
and, except in the personal interview questionnaire, separate information was
obtained as to whether the patent was still in use or had been used only in the
past. If the patent was not in either of these classes, information was sought as
to whether there was a prospect for use in the near future. Other replies provided
for were: “Never used and no prospect of use” and “Don’t know whether used
or not.” So far seven inventors of assigned patents and four inventors of unassigned
patents have failed to answer this question. Column 2 shows the frequency distribu-
tion of the assigned patents according to these replies. The sub-items “In current
use” and “Used in the past” do not add up to the total of patents used at any time,
because the latter are based, as indicated in Table 9, on all the questionnaires,
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TABLE 9

NUMBER AND PERCENTAGE DISTRIBUTION OF PATENTS IN THE 2 PER CENT SAMPLE
ACCORDING TO UTILIZATION STATUS, BASED ON ALL RESPONSES RECEIVED FROM INVENTORS
FOR ASSIGNED AND UNASSIGNED PATENTS, SEPARATELY AND COMBINED AFTER WEIGHTING.

PRELIMINARY
ABSIGNED UNABBIGNED Us A“Al:“n'g:'& :i:hbted)‘
UTiLisAaTION STATUB -
No. Per Cent No. Per Cent Per Cent

(1) (2) 3) @ 5) )

Total number of patents repre-

sented by one or more com-
pleted questionnaires........ 457 100.0 152 100.0 100.0
Patents used at any time:...... 267 58.4 64 42.1. 53.9
Incurrent uset............. 178 41.1 46 33.3 39.1
Used in the past}........... 76 17.6 12 8.7 14.8
Expected use in the near future 11 2.4 9 5.9 3.7
Don't know whether in use..... 76 16.6 12 7.9 13.8

Never used and no prospect of
USB.eceeeeeeeennrannnnnss 96 21.0 63 41.4 28.6
Unanswered.................. 7 1.5 4 26 || ...

* This column is derived by weighting the percentages in columns 3 and 5 by the relative proportion of
assigned and unassigned patents granted to residents of the United States in the three years under consideration
(1,218 assigned and 631 unassigned—see Table in Appendix A). The questionnaires in which the inventor
failed to indicate utilization were not taken into consideration,

1 Since for the personal interview cases the information regarding current or past use was not differentiated,
the figures, for “current use” and “used in the past,” as separate categories, are based on mail questionnaire
responses only, which constitute 433 assigned, and 138 unassigned patents.

while the two sub-items are based on questionnaires exclusive of those completed
by personal interviews. The percentage distribution of these is shown in column 3.
The tentative findings indicate, according to the replies received from inventors,
approximately 58 per cent of the patents were used, about 41 per cent being in
current use and about 18 per cent used in the past. Between 2 per cent and 3 per
cent of the inventor replies for assigned patents indicate that there is a prospect for
use of the sampled patent in the near future. Twenty-one per cent indicate that the
patent was not used, and there is no prospect for its use; about 17 per cent said
that they did not know whether the patent was used. The majority of these, as
indicated from the assignee replies for these same patents, were never used.

With respect to unassigned patents, column 4 shows the distribution according to
utilization status based on inventor questionnaires. In all, 152 inventors of
unassigned patents have replied. The percentage distribution for these patents
indicates that some 43 per cent are used currently or were used in the past. About
one-third of the unassigned patents are used currently and about 9 per cent were used
in the past. Nearly 6 per cent of the inventors of unassigned sampled patents indicated
that the patent is to be used in the near future. Forty-one per cent indicated that the
patent had never been used and there is no prospect for use, and about 8 per cent
said that they did not know whether the patent was used or not. Since the propor-
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tion' of completed questionnaires is quite different for assigned and unassigned
patents, it would be misleading to combine columns 2 and 4 to obtain combined
utilization rates. Therefore, column 6 percentages have been derived by weighting
each group according to its proportionate representation in the original 2 per cent
sample shown in Table 1 in Appendix A. In doing this, we have assumed that these
assigned patents with replies on utilization are representative of all the assigned
patents in the 2 per cent sample, and the unassigned patents likewise are representa-
tive of the unassigned patents in the sample. '

Comparisons of columns 2 and 3 with columns 4 and 5 indicate marked differences
between assigned and unassigned patents as to utilization based on inventor replies.
These differences have been tested and found to be statistically significant. There is
no basis to assume that these differences in the utilization patterns for assigned
patents will vanish with more complete returns. There is a possibility, however,
that the reliability of the information with respect to utilization reported by inventors
of assigned patents is of a different quality from those reported by inventors of
unassigned patents. Therefore, the replies on utilization received from the inventors
of assigned patents are checked against the corresponding replies of assignees on
identical patents. This is shown in Table 10,

TABLE 10

COMPARATIVE UTILIZATION REPORTED BY INVENTORS AND ASSIGNEES WITH RESPECT TO
THE SAME PATENTS OBTAINED TO DATE THROUGH MAIL QUESTIONNAIRES.

PRELIMINARY
AssIGNEE REPLIES
INVENTOR REPLIES
Total Current Use Past Use Expected Use Never Used

(1) (2) 3) 4) ) (6)
Total............... 136 46 21 20 49
Currentuse............ 62 43 9 S 5
Pastuse............... 12 1 9 1 1
Expected use.......... 3 .. .. 2 1
Don’t know............ 30 2 ’ 1 3 24
Neverused............ 28 . 2 8 18
Unanswered........... 1 .. .. 1 .

The marginal total of Table 10 based on 136 patents in which concurrent replies
with respect to utilization were available through mail questionnaires received from
the inventors and assignees indicates that, while inventors reported 62 patents to
have been in current use, the corresponding number reported by the assignee is 46.
In only 43 patents did both the assignees and the inventors agree that the patent had
been used in the past. Of the inventors, 12 reported that the patent had been used
in the past. The corresponding total reported by assignees is 21. On 9 patents
inventors and assignees agree that the patent had been used in the past. Only 3
inventors indicate that there is a prospect for future use of the patent. The cor-
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responding number reported by assignees is 20. There is agreement between
inventors and assignees for 2 patents that will be used in the near future. For 30
patents inventors reported they did not know whether the patent is in use; for 24 of
these patents the assignees report the patent was never used. None of the assignees
reports that it is not known whether the patent was used. Inventors report 28 pat-
ents as never used; the total number of never used patents reported by assignees is
49. With respect to 18 patents, both the inventor and the assignee agree on the iden-
tical patents that were never used. Further details of cross-distribution of these
patents, according to utilization reported by inventors and assignees, may be ob-
served in Table 10.

We may conclude from Table 10 that there is a tendency for the inventors to
over-report the number of patents in current use, assuming that the assignee reply
in this respect is a reliable criterion. This exaggeration, however, may not be due to
intentional falsification, but rather a lack of correct information. On the other hand,
with respect to over-all per cent of patents utilized, if one takes into consideration
future use as well, assignee replies do not give results materially different from those
of inventor replies—this may be true particularly near the end of the 17-year term.

The unreliability of replies with respect to utilization from inventors of assigned
patents, however, cannot be the basis of judging the reliability of replies of inventors
of unassigned patents, since inventors of unassigned patents are in a better position
to know the utilization status of their patents. However, a glance back to Table 9
indicates that nearly 8 per cent of the inventors of unassigned patents stated that
they did not know whether the patent was used or not. This may suggest that there
is a degree of uncertainty in the replies of inventors of unassigned patents as well—
though not to the same extent as is true with respect to inventors of assigned patents.

Since the assignee is in a better position to know the utilization status of the
sampled patent, subject to further exploration and inquiry, we believe that greater
reliance should be placed on returns based on assignees’ replies. In Table 11 are
shown the assignee replies as to whether or not the patent was being used or had
been used, etc., in terms paralleling those employed in the inventor questionnaires.

Table 11 shows the assignee replies, and compares replies in terms of two sub-
samples, summarizing all the assignee questionnaires received as of February 18,
1957. Columns 2 and 3 are based on assignee replies with respect to patents in the
pre-pilot sub-sample and those included in the initial personal interviews. The
figures showing patents in current use, and those patents used in the past, however,
are based on the pre-pilot sub-sample only. In the initial interviews current use was
not distinguished from past use only. In columns 4 and 5 are shown assignee returns
from- the December 1956 mailings. The frequency distribution of these patents
according to utilization agrees closely with the frequency distribution of patents in
the pre-pilot sub-sample and in the personal interview cases. The use of various
statistical tests for possible significance of the differences indicates none of these
percentages is statistically significantly different from one another; therefore, the
two sets of returns can be regarded as different samples from the same universe and
can be combined to give a larger sample, with a higher degree of reliability and
stability. This has been done in columns 6 and 7.
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TABLE 11

NUMBER AND PERCENTAGE DISTRIBUTION OF ASSIGNED PATENTS BY UTILIZATION STATUS,

BASED ON ASSIGNEE RESPONSES, SEPARATELY AND COMBINED FOR THE PRE-PILOT SUB-

SAMPLE RETURNS AND INITIAL INTERVIEWS, COMPARED WITH THE RETURNS FROM THE
DECEMBER MAILINGS.*

PRELIMINARY
Pnnl:(;‘:;«zlmn‘::?:nws DeceMpER MatLiNg Coupinzn
UTILIZATION STATUB
No. Per Cent No. Per Cent No. Per Cent
1) 2) 3) @) 5) ) (M)
Patents represented by com-
pleted assignee questionnaires 78 100.0 183 100.0 261 100.0
Patents used at any time:...... 38 48.7 92 50.3 130 49 .8
Incurrentuse.............. 17t 28 .8¢% 61 33.3 78% 32.2¢
Used in the past............ 11t 18.6% 31 16.9 42t 17.4¢
Expected use in the near future 8 10.3 16 8.7 24 9.2
Don’t know whether in use..... 1 1.3 ce. e 1 .4
Never used and no prospect of
USE..evvvvnnnnns e 31 39.7 74 40.4 105 40.2
Unanswered. ................. e e 1 0.5 1 .4

* See Appendix A.

t Since for the personal interview cases the information regarding “current use” and “past use” was not
differentiated, the Xgurcs showing current use and those showing past use are based on the responses from the
mail questionnaires only. This represents 59 patents in column 2 and 242 in column 6.

On the basis of Table 11, if it can be assumed that the assignees from whom
questionnaires have been received are not significantly different from those who
have not responded, it may be concluded that about half of the assigned patents in
the sample are being used or were used in the past.?® Almost another 10 per cent
of patents are expected to be used in the near future. The over-all conclusion, there-
fore, seems to be that if these statistics are not biased, by the time assigned patents
expire, about 60 per cent of them will have been used in production at one time
or another. Stated in these terms the conclusions derived from the assignee replies
would not be materially different from the conclusions that could be derived from

20 This is far greater than the percentage of patents believed to be used in commercial produc-
tion in terms of estimates which have been found in the literature. For example, L. J. Carr, in
an article “The Patenting Performance of 1,000 Inventors During Ten Years,” Amer. J. of
Sociology, Vol. 37, 1932, pp. 569-580, refers to estimates of 1 per cent of the patents issued as
having any practical utility. Edward Thomas. “Are Patents Worthwhile?” Journal of the
Patent Office Society, Vol. 13, 1931, pp. 232-235, refers to estimates of 5 per cent of patents
being used. His own estimates are 10.8 per cent to 18 per cent of patents are actually put to
use. A number of our correspondents have written that it is commonly believed that about 5
per cent of the patents are used—some have indicated more specifically that a quarter or a
third of their company patents are in current use.
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the inventor replies. In other words, much of the difference apparent between
inventors and assignees is with respect to the time axes; as far as over-all percent-
ages of used patents are concerned, inventors tend to report all patents used in the
past or to be used, as being in current use.

Table 11 shows that there is no significant difference between two sub-samples
of assignee replies, in one of which every effort has been made to maximize the
returns, while in the other there has not been time for a similar effort as yet.2!

In Table 12 all the direct and indirect evidence available at present regarding the
utilization patterns of assigned patents in terms of assignee replies has been
summarized.

TABLE 12
PROBABLE REPLIES OF ASSIGNEES AS TO THE UTILIZATION OF PATENTS BASED ON INVENTOR

REPLIES—PATENTS WITH RESPECT TO WHICH ONLY INVENTOR QUESTIONNAIRES HAVE
BEEN RECEIVED, COMPARED WITH ASSIGNEE RESPONSES ON UTILIZATION.

PRELIMINARY
ABSIGNER RESPONSES
INFERRED ABSBIGNEE ABSIGNEE AND
UTILIZATION STATUS ASSIGNEE QUESTIONNAIRE INVENTOR CoMBINED
REePLIES ONLY QUESTIONNAIRES
No. Per Cent No. Per Cent No. Per Cent No. Per Cent
) (2) 3) | @) (5) | ©) () i 8) )
Patents represented by com-
pleted questionnaires by in-
ventor or assignee........ 304 100.0 | 120 100.0 | 136 100.0 |} 560 100.0
Patents used at any time:...| 162 53.3| 60 50.0 | 67 49.3 || 289 51.6
Incurrentuse............ 90 29.6 | 36 30.0 | 47 34.6 || 173 30.9
Inpastuse.............. 72 23.7 | 24 200 | 20 14.7 || 116 20.7
Expected use in the near ’
future................... 45 14.8 5 4.2 20 14.7 70 12.5
Don’t know whetherinuse...|| ... 1 8 ... 1 .2
Never used and no prospect
ofuse................... 97 31.9( 53 44.2 | 49 36:0 || 199 35.5
Unanswered............... 1 8 1 2

Columns 2 and 3 of Table 12 are derived from the relationship shown in Table 10
between inventor and assignee replies on patent utilization. Using that relationship,
we have estimated for the 304 patents, for which there were inventor replies but
no assignee replies, what the probable assignee replies would have been. These
estimates have been compared with columns 4 and 5 where the distribution of patent

21 In the pre-pilot sub-sample and initial interviews, questionnaires were available for 78
out of 150 assigned patents, 52 per cent of the total; in the remaining segment of the 2 per cent
sample there are 1,048 assigned patents with only 183 replies to date or about 17 per cent
of the total.
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utilization is shown in terms of 120 patents with respect to which no inventor
has replied, and columns 6 and 7, showing the distribution of 136 patents with
respect to which there were both assignee and inventor replies—the distribution as
to utilization being based on assignee replies. Examination of these columns indicates
that with respect to over-all patent utilization the percentages are quite close across
the board, the maximum being 53 and the minimum 49, a variation that one may
well expect in samples of this size. The same may be said of the percentage of
patents in current use. The range among these percentages across the board is from
almost 30 to less than 35. There is considerable difference regarding past use be-
tween the group of 120 assignees of patents the inventors of which had not replied
and the 136 assignees of patents with respect to which both inventors and assignees
had replied (see columns 5 and 7 as well as 3 and 7). The test of significance shows
that in random samples drawn from the same population, differences as large as this
could occur with less than 5 per cent frequency. It is to be noted that this difference
is between two groups of assignee replies—differences between columns 3 and 5 are
not significant. The 120 assignees who replied without the inventor having replied
reported a much lower expectancy of use in comparison to parallel percentages in
columns 2 and 7 respectively. Again this difference is statistically significant. This
might suggest that for this group of patents with respect to which the assignees
only replied, the inventors may have been of more advanced age so that more of
them were deceased or were incapacitated and therefore unable to reply to the inven-
tor questionnaire. For such a group of patents—heavily weighted with patents issued
in 1938—there will be a concentration of those used in the past and a corresponding
deficit of patents used in the future. But this, of course, is purely conjectural at this
time, though subject to checking. In any event, even though some of these differences
are large enough to be statistically significant, the over-all pattern shown in the three
columns is nevertheless reasonably consistent and therefore columns 8 and 9 may
be said to give us, as of this stage of our study, the best approximation of the pro-
portion of patents utilized, from the patents granted in these three years.

The percentage of assigned patents utilized, based on assignee replies, is not
significantly higher than the percentage of unassigned patents utilized. This may be
seen by comparing the percentages given in column 5 of Table 9, with column 7 of
Table 11 and column 9 of Table 12. We believe, nevertheless, that the percentage of
unassigned patents used is probably somewhat lower, and there is also some reason
to believe that the period over which the unassigned patents come into use is much
more restricted.

Tentative Conclusions on Utilization

Because utilization is the central theme of this study, despite its preliminary and
incomplete state, the returns to date have been subjected to intensive analysis,
subject to the limitation that the information has not been mechanically processed
as yet. It would not have been economical to attempt many cross-classifications, even
by the year in which the patent was granted which, it appears, exerts marked
influence on the selective factors which differentiate patents for which information
has been received from those for which no information is as yet at hand. Subject to
these limitations, the analysis, much of which will be:embodied in the methodological
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article, seems to suggest that at a given time, from one-quarter to one-third of the
assigned patents in force are likely to be in current use. For unassigned patents it is
probable that this proportion would be somewhat lower. Between one-sixth and
one-quarter of the assigned patents are likely to have been used, but are no longer
in current use. Therefore, at any given time, of all the assigned patents in force,
approximately one-half would be in current use or would have been used at some
time. The corresponding percentage for unassigned patents may range between one-
quarter and two-fifths, that is, one-quarter and two-fifths of such patents would be
in current use or have been used in the past. The percentage for patents expected
to be used in the near future may range from one out of 12 to one out of 6 for
assigned patents. In this respect, the reported information for unassigned patents
is likely to be less reliable and shows a somewhat higher percentage than that
for assigned patents.

The above indicated ranges will depend, in part, on the composition of what is
sometimes called the “mix” of patents, that is, the relative proportion of patents
that are in their first, second . . . to 17th year; partly on the times in relation to the
economic cycle; partly on the time lapse in the Patent Office, between the filing and
the granting of the patent; and probably many other factors.

The tentative findings of this study suggest that at the time of expiration of the
patents from 45 per cent to 65 per cent of the assigned patents have had some
commercial use, however limited. The probable comparable percentage for
unassigned patents may range from 30 to 45.

There are indications that by the time patents are granted some 20 per cent to
30 per cent of those assigned have been used. Some of these would be already
obsolete. In this respect the pattern of use for unassigned patents is likely to be
quite different—a far smaller proportion of unassigned patents are probably in use
at the time the patent is granted. The majority of patents will probably be used
close to the time of granting. In other words, the period for “usability” as defined
in this study is probably much more restricted, comparatively speaking, for
unassigned than for assigned patents. Even with respect to assigned patents the
chances for utilization probably decline rather rapidly after the patent is granted. In
all probability for both groups of patents a very small percentage would come into
commercial use toward the end of the 17-year period.

We assume that as the study progresses it will be possible to.narrow the ranges
of some of these guestimated percentages. We also hope to be able to trace more
sharply the utilization curve in relation to the 17-year term for assigned and
unassigned patents, since there is every indication that the patterns of utilization
for the two groups will be markedly different. Another related matter that has
hardly been touched upon, though present inferentially in these statistics, is the
time span over which patents are used. The completed study should shed consider-
able light on this area in which it is also probable that the patterns will differ
markedly for assigned and unassigned patents.

While our findings are tentative, the internal consistency of the data leads us to

believe that the over-all results regarding the high proportion of patents used are
reasonably firm,
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Reasons for the Non-Use of Patents

An important aspect of the utilization project is to ascertain the reasons for
the current non-use of the patent. Question 32 in the inventor questionnaire and
question 12 in the assignee questionnaire, which is similar, provide the bases for
such analyses.?? Table 13 shows the distribution of replies to question 32 from
inventors, for inventors of assigned patents and those of unassigned patents with
respect to reasons for current non-use of the patent.

TABLE 13

NUMBER AND PERCENTAGE DISTRIBUTION OF PATENTED INVENTIONS AéCORDING TO THE
REASON FOR CURRENT NON-USE OF THE PATENT, BASED ON INVENTOR REPLIES SEPARATELY
FOR ASSIGNED AND UNASSIGNED PATENTS.

PRELIMINARY
Reasons For CURRENT NoON-USE or VERY LiTTLE USE ABBIGNED UNASSIGNED
1) 2) 3) @) (5)
Replies toquestion 32, ............. ... oo, 289 100.0 85 100.0
a, Lack of marketdemand..................... 72 - 249 16 18.8
b. Rapid obsolescence. ........................ 36 12.5 2 2.4
c. Competitively at a disadvantage............. 41 14.2 3 3.5
d. Shortage or lack of venture capital........... 7 2.4 27 31.7
e. Development of the art has taken a different

COUTSR. ¢ e e erer e e veenerenenenaaanarenns 54 18.7 5 5.9
f. Foreign competition........................ ... .. e
g. Supporting arts have not developed sufficiently 7 2.4 2 2.4
h. Patent does not provide sufficient protection. .. 3 1.0 . ...
i. Neglecttoexplottit................. ... 10 3.5 20 23.5
j- Do not know the reason....... e, 31 10.7 4 4.7
k. Other... ... . o i 28 9.7 6 7.1

Columns 2 and 3 indicate that of the 289 replies, 25 per cent indicated lack of
market demand as the reason for current non-use of the patent. Nearly 19 per cent
gave as the reason the fact that the development of the art had taken a different
course. About 14 per cent indicated that competitively the patent was at a dis-
advantage. Over 12 per cent gave rapid obsolescence as the reason for current
non-use. Another 11 per cent replied they did not know the reasons for current
non-use. Nearly 10 per cent wrote in different reasons for current non-use instead
of checking one of the choices given in the questionnaire. Finally, 4 per cent
indicated neglect to exploit the patent. These written-in replies have not been
studied or analyzed as yet. A few inventors gave reasons such as “patent does not
provide sufficient protection,” “supporting arts have not developed sufficiently,” and
“shortage or lack of venture capital.”

In order of their importance, as determined by the relative frequencies of the

replies, the reasons for current non-use are: (1) lack of market demand; (2) devel-
opment of the art has taken a different course; (3) the patent is competitively at

22 See questionnaire in Appendix B.
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a disadvantage; (4) rapid obsolescence; (5) reason for current non-use unknown;
and (6) other.?

The distribution of replies from inventors of unassigned patents regarding the
reasons for current non-use of the sampled patent is distinctly different. For these,
the highest freqeuncy, almost one third, gave as the reason for current non-use,
shortage or lack of venture capital. The next largest category, nearly 24 per cent,
is the group that gave neglect to exploit the patent as the reason. Another 19 per
cent gave lack of market demand as the reason. Seven per cent stated they did
not know the reason. Smaller percentages gave other reasons. It is reasonable
to assume that the reasons for non-use would be quite different for assigned and
unassigned patents, so there is no justification to combine these two groups.

The assignee replies to the reasons for current non-use of the sampled patent are
given in Table 14,

Column 3 in Table 14 shows the percentage distribution of all the replies, includ-
ing those in current use and those who failed to reply to question 12. Column 4
shows the percentage distribution of those who specifically replied to the question

TABLE 14

NUMBER AND PERCENTAGE DISTRIBUTION OF PATENTED INVENTIONS ACCORDING TO THE
REASON FOR THE CURRENT NON-USE OF THE PATENT, BASED ON ASSIGNEE REPLIES
. RETURNED BY 2/18/57.

PRELIMIN ARY
R ¢ N Per CENT
- o
Veny Trrrim Uss OF THE SAMPLED PATENT Numses
All Replies Specific Replies
1 () @3) 4)
Total replies...........oovviiinn ot 320 100.0
Replies to question 12, assignee question-
DAITE . v vt ve e e rieninnnnrenreniannns 202 63.2 100.0
a. Lack of market demand............ 81 25.3 40.1
b. Rapid obsolescence................ 18 5.6 8.9
c. Competitively at a disadvantage. ... 51 15.9 25.3
d. Shortage or lack of venture capital. .. 1 3 .5
e. Foreign competition............... .. e
f. Patent does not provide sufficient
protection. ............oiaaa.... 1 .3 .5
g. Neglect toexploitit............... .. coes .
h, Other.........covviiiiii it 50 15.6 24.8
Question does not apply................. 106 33.1
Unanswered.............c.civiiiinianns 12 3.8

28 In question 32 it was deemed possible that there might be more than.one reason why the
patent was not in current use, Therefore, respondents were not instructed to check only one
specific reason, but more than one if applicable. A number have given multiple reasons for
current non-use of the sampled patent. For the sake of simplicity, in this preliminary analysis
only one reply has been used, the first reason listed in the questionnaire. There is no information
about the relative importance if an inventor indicated two or more reasens.
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requesting reasons for current non-use of the patent.?* Two-fifths of the assignees
gave as the reason for current non-use of the sampled patent, lack of market demand.
One-fourth gave as the reason that the patent was competitively at a disadvantage;
another quarter listed reasons other than those specifically given in the questionnaire,
using the category “other.” These reasons have not been specifically analyzed at
this time though they will be eventually.?® Nearly 9 per cent gave as a reason,
“rapid obsolescence.” “Shortage of capital” and “patent does not provide sufficient
protection” each had only one assignee respondent.

To determine what insights and meaning these replies might have on questions
such as non-use or suppression of patents, more intensive and detailed analysis is
needed of these returns in relation to other information regarding the patent, as
well as possibly the cross-analysis of inventor and assignee replies with respect to
the same patent. More light will be shed on these and many other basic questions in
the months to come in analyzing and interpreting the returns and relating them to
other bodies of data where available and appropriate.

24 Some assignees also checked more than one reason for non-use, but at this time only the first
reason checked has been used. '

25 Two items listed in the inventor questionnaires specifically, “Development of the art has
taken a different course” and “Supporting arts have not developed sufficiently,” were excluded
from the list of specific reasons in the assignee questionnaire, Although this makes the compari-
son of reasons for current non-use by inventors and assignees a little more difficult, it may
provide evidence on how specific the reasons given are if these missing reasons are reflected
in the “written-in” answers under “Other.” It might be noted that in Table 13 fewer than
10 per cent of the inventors of assigned patents gave reasons under “Other.” In Table 14,
for assignees, 25 per cent wrote in reasons other than those listed in the questionnaire.
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APPENDIX A
PHASES OF THE PILOT STUDY

This study has been conducted in certain phases. The number of patents included in each of
these phases and the number of the inventors to whom these patents were issued are shown
in Table I of this Appendix. The patents studied as to utilization were confined to thosé inven-
tors who, at the time when the patent was granted, were residents of the United States.

TABLE 1

NUMBER OF PATENTS AND INVENTORS ACCORDING TO THE ASSIGNMENT STATUS OF THE
SAMPLED PATENTS, BY SUB-GROUPS DEVELOPED IN THE COURSE OF THE STUDY—LIMITED
TO INVENTORS RESIDING IN THE UNITED STATES* WHEN THE PATENT WAS ISSUED.

PRELIMINARY
SaMPLED PATENTS INVENTORS OF SAMPLED PATENTS
CATEGORYT
Coua‘x:um ABB!C‘I:ED UNABB‘I)(.}NED Coai}s:«ln Ass&%{un UNABI‘?:;.}NED
09 2) @& (4) (5) ) )]
Total................ 1,849 1,218 631 2,150 1,460 690
Initial interviews...... 40 26 14 45 28 17
Pre-pilot Sub-sample... 178 124 54 211 152 59
October mailing....... 1,428 936 492 1,663 1,126 537
January mailing...... 168 112 56 195 133 62
All otherst..... Ceeae 35 20 15 36 21 15

* The study of utilization was restricted to inventors residing in the United States. .

1 The inventor questionnaires were mailed in three groups; the assignee questionnaires were mailed in two
grou’gs,' one in the spring of 1956, for the pre-pilot sub-sample and the balance in December 1956.

$ This category represents deceased inventors and those for whom no addresses could be found, as well as
assignees for whom no addresses could be found.

The first phase of the study consisted of initial interviews conducted with inventors and
assignees in greater Washington, D. C.; Maryland; Delaware; and greater Philadelphia. All
the inventors who could be contacted cooperated in the study. However, these interviews with
inventors and assignees are, at best, suggestive since there were only 40 patents involved in this
phase, of which 26 were assigned. There were 45 inventors involved,

The second phase, the pre-pilot sub-sample, consisted of a sub-sample of 10 per cent, taken
randomly from the 2 per cent sample; limited, of course, to inventors who had not already been
interviewed. The purpose of the pre-pilot phase was to test the mail questionnaires and the
mailing procedures before launching the larger study involving some 1,850 patents and more
than 2,000 inventors. This 10 per cent sub-sample represented 178 patented inventions and 211
individual inventors. In this phase, one of the aspects explored was the effectiveness of the use
of certified mail in comparison to regular mail.l Furthermore, this sub-sample was used to
ascertain which avenues are useful in finding current addresses for inventors, and ways of
inducing inventors and assignees to respond. The pre-pilot mailing to inventors was made in
the fall of 1955. We are still attempting to maximize the number of returns by using all avenues

1 In the pre-pilot mailing questionnaires to inventors of odd numbered patents were sent certified. Question-
naires covering even numbered patents were sent by regular mail, In subsequent phases where questionnaires
.were sent to inventors for the first time certified mail was used exclusively. In all phases, the first follow-up
letter was sent by regular mail. With respect to assignee questionnaires, regular mail was used exclusively.
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available to us. Assignees of patents in the pre-pilot sub-sample were sent questionnaires in the
spring of 1956. Efforts are being continued to maximize these returns.

The addresses used for mailing questionnaires to inventors were the latest available in the
Patent Office files of patents granted. In the pre-pilot phase of this study about 41 per cent of
the initial mailings were returned by the Post Office because the address obtained was not
current. For many of these inventors current addresses were obtained eventually by writing to
assignees, if the patent was assigned, and/or- to attorneys. Where these means proved unpro-
ductive, we resorted to others, such as writing to co-inventors and searching various directories.
The same procedures are being followed in subsequent phases of mailing of questionnaires to
inventors. Various standard manufacturers’ indexes and registers have been used in securing
current addresses of assignees. Few difficulties have been encountered, except in cases where
the assignee is an individual,

In this report the pre-pilot sub-sample is used to indicate the proportion of returns that may
be expected from the subsequent mailings to inventors and assignees,

The largest group of questionnaires was sent by certified mail to inventors in October 1956.
These questionnaires included over 1,400 patents, and nearly 1,700 inventors. Enclosed with the
questionnaires was an explanatory covering letter and instructioris.2

Finally, the last phase of the study consisted of mailing the remaining questionnaires to
inventors in January 1957. This mailing included some 168 patents representing 195 different
inventors. There was a residue of 35 patents for which the inventor, and in some instances
the assignees, could not be identified, or from other sources it was known that the inventor was
deceased.

All assignee questionnaires not included in the initial or the pre-pilot sub-sample were mailed
in December 1956. The number of assigned patents shown in Table 5 is slightly larger than the
number shown in Table 1. This results from the fact that communication with the inventors
has indicated that the patent had been assigned even though the Patent Office files failed to
reveal an assignment as of the spring of 1955. However, it should be noted that the differences
between the two are relatively slight.

2 Two months after the initial mailing, a follow-up letter was sent to those who presumably received the
initial mailing but had returned no completed questionnaire. This is now being followed by a second follow-up
letter urging the return of a completed questionnaire. 1f this brings no result, then the individual will be
considered as a non-respondent. Recently, attempts have been made, where convenient, to telephone non-
responding inventors. This experience has indicated that in some instances the inventor is deccased even though
the letters, including certified letters, were delivered to the address by the Post Office. In other instances the
inventors, presumably identified through a telephone directory, turn out to be someone other than the inventor
but with the same name. Therefore, some of the non-responses more correctly should have been listed as deaths
or inventors without current address rather than non-response.
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APPENDIX B

INSTRUCTIONS FOR FILLING OUT THE QUESTIONNAIRE
ON THE PATENT UTILIZATION STUDY

(For the Inventor)
All the information supplied by the inventor in this questionnaire will be treated as confidential.

To save the respondent’s time, the questionnaire is so designed that the replies can be made
by a check mark in most instances. In questions calling for numbers and amounts, where the
number or amount is zero enter “0.”

Part I. The information in Part I was abstracted from the official records of the U.S. Patent
Office. Please check this information for accuracy and completeness and enter necessary correc-
tions or additions.

Part I1. Most questions in Part II are self explanatory.

3. This question is to obtain information on the number of years of full-time or equivalent
part-time school attendance, As a rule, a person who has only completed grade school will circle
“8”; one who has attended high school for two years should encircle “10” or “11” depending on
the highest grade completed. A high school graduate should encircle “12,” a college graduate
with no further graduate work should encircle “16,” and so on for graduate work, depending on
the number of full years (or equivalent) of graduate work.

6. Major occupation refers to the occupation in which you have the greatest skill; as a rule
it is the occupation which you have pursued the longest. “Sampled invention” or “sampled
patent” is your patent indicated on page 1.

10. The position to be recorded here should be the current position with the company. If you
are no longer with that company, please record the last position you held with the company.

11. What was the impetus, “trigger,” as it were, that gave you the idea for the sampled
patent?

13. The answer desired is, as accurately as possible, the lapse of time (in months) between the
time when you had the initial idea and the development of this idea to a stage at which a patent
application could be filed. For instance, if you conceived the idea in May, 1951, and did enough
work on it so that you could have filed for a patent in September, 195], but you actually did
nothing about it until January, 1952, when you filed for a patent—the time interval desired is that
between May and September, 1951.

14. This includes laboratory tests, construction of a model and any other concrete means of
testing the workability of the machine, process or product. If certain phases were tested but
others not, indicate the extent of testing in the space provided for “Other.”

16. Include in your replies patents issued to you jointly with other inventors. Patents in force
are those for which the 17 years has not elapsed since the date of their issuance. A patent is
considered “used commercially” if it is produced for sale. Production, merely to test the work-
ability, or the cost, or the method of production is not to be regarded as “used commercially.”

18. The purpose of this question is to see whether most inventors work in a limited field of
technology and what these fields are. Therefore, please describe the field as specifically as possible.

19. Include only inventions which you believe could have been patented.
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20. “Out-of-pocket” expenses means payments from your own persona! funds, (a) Refers to
any expenditures in developing the idea; (b) any expenditures to have a search made, prepare
the patent application, file for a patent, etc.,, and pay all the necessary fees to obtain the patent;
(c) refers to trying to sell the patented invention (there may have been costs of attempts to sell
the idea even before the patent was applied for or granted—if so, these should be included in
¢, also the initial costs incidental to producing the patented invention for the market).

22, “Assigned to your employer by special agreement” means that there was no standing
contract to assign it to your employer at the time the invention was made. “A company” in ¢, d,
or e refers to a firm other than the one in which you are employed or were employed at the time
of the invention.

23. Difficulties would include obstacles in seeing the responsible officials of various companies
you felt would be interested in your sampled invention, or difficulties encountered in securin
needed capital to produce the patented article, process or product yourself, etc. '

25. Do not count as income from your sampled patent any promotion which you received from
your employer or increase in salary, though the invention was the direct or contributory cause.
Income in reply to the question means payment for your sampled patent—such as a monetary
award, Sometimes an award is made to the employee at the time of disclosure and a subsequent
payment is made if the disclosure is patented; both of these are to be included. Where the
employer pays you pro forma $1.00 in consideration of your assigning the patent to him, count
it as income, and any other direct income from any sources whatsoever paid to you for the
use of the patent or its product. Of course, if you have produced the patented item yourself,
then the income which you have had from the sale of it, less the production cost, should be
included. If the patent rights were sold outright report the amount received from such sale.

26. This refers to costs incurred in developing special machinery or other preparation neces-
sary to produce and market your invention—not, however, the routine cost of production for
the market.

29. Interference means there was at least one other application filed in the Patent Office which
duplicated one or more of the claims made by you, so that you were required to submit evidence
to show that your invention preceded in time this other inventions(s) on file in the Patent Office.

30. Have you or your assignee(s) sued or threatened to sue any individual or corporation
for infringing your sampled patent or has anyone sued or threatened to sue you or your
assignee(s) or licensee(s) in connection with the use of your sampled patent?

34. Means one or more foreign patents were taken out on the same invention as the sampled
patent. The reply to this question should be affirmative whether the foreign patent has expired
or lapsed—the question is: was there a foreign patent granted at any time on this invention? If
the answers for (b) are different, that is, the invention was patented, let us say, in England by
you; in Sweden by an assignee; and in France by a licensee—indicate these by adding sub-
numbers after each country (1) to indicate you, (2) the assignee, and (3) a licensee. If the
relationships are more involved, explain under “Remarks” at the end of Part II.

Note: If the space provided for any question proves insufficient, use the space provided for
“Remarks” at the end of Part II. In all such instances, however, be sure you give the number
of the question. If the space allowed for “Remarks” proves insufficient, use additional sheets
and attach these to your questionnaire. The space under “Remarks” is otherwise left for you to
make any observations explanatory or otherwise that you may wish.
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THE PATENT UTILIZATION STUDY

Mailed

Order number......ooooooeooeeo Sample number.................. Date
Received oo

PART I——Basic information on sampled patent (Derived primarily from the Official Gazette)

1. Patent number................... 2. Number of claims.....co_._.. 3. Classeoe.

4. Title

S. Name(s) of inventor(s)

6. Address

7. Application date (earlier priority date if any)

8. Date patent granted 9 Date of assignment........ . .

10. Date of subsequent assignment (from file or other source)

11. Name(s) and address(es) of assignee(s). Give names and addresses of all assignees and
indicate whether all or a part of the interest was assigned)

12. Never assigned (check)
REMARKS:

QUESTIONNAIRE FOR INVENTOR

Strictly CONFIDENTIAL

PART II—All references to invention or patent in this section are with respect to the sampled
patented invention, unless indicated otherwise.

1. When were you born?

(day) (month) (year)

2. Give the state or country of your birth

3. Encircle the highest grade of schooling completed

1 2345678 9 10 11 12 13 14 15 16 17 18 19 204

Grade School High School College Graduate and post-
graduate work

4. Did you show early interest in inventions—before age 20?  (check) Yes No
Do not recall ____

S. How old were you when you received your first patent?.... .

What do you consider your major occupation? - -
What was your occupation at the time of your sampled invention?

lo

7. What industry have you been in primarily? - .
What industry were you in at the time of your sampled invention?




12.

17.

21,
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Are you: (check) (a) Self-employed......... ~- (b) Empioyee........
(¢) Other (specify)

At the time when.you made your sampled invention were you: (check)
(a) Self-employed........ (b) Employee.......... ~  (¢) Other (specify)

Jf you are, or were an employee of a company to which the sampled patent was assigned,

please indicate your official position with such company -

(President, Vice-President, Research Director, etc.)

What stimulated or gave rise to your sampled invention? (check one or more)

(a) The demands of your job...._.. . (b) Financial problems......... . (c) Studies you were
engaged in.__.__ . {(d) No known stimulus._...__. (e) Accidental.........

(f) Other (specify)

Was your sampled invention associated with your: (check one or more)
(a) Business........ _ (b) Training......... (c) Hobbies........ (d) Other (specify). -

How many months elapsed between the initial conception of the idea of your sampled
invention and.your development of it to a stage ready to apply for a patent? ...

Was your sampled invention actually produced (in the laboratory or otherwise) to test its
feasibility? (check) Yes No. Other (specify)

What led you to seek patent protection for your sampled invention?

What is the total number of your patented inventions? (a) All the patents issued to you
to-date_... (b) All the patents issued to you that are still in force........ (c) All the
patents issued to you which are assigned._____  (d) All the patents issued to you that were
or are being used commercially....._. (e) All the patents issued to you before the sampled
patent...._.

What is the number of your patent applications which are pending?._.__. Number of
these pending applications that are assigned....... Number that are not assigned but will
be assigned before issue._ ... .

Are your patented inventions in a specified field of technology? (check) (a) One patent
only .. (b) All of them______ (c) Most of them (d) They are in different
fields .. (e) Other (specify)
If your answer is other than (a) please indicate the specific field or fields:

Have you made patentable inventions which were not patented? (check) Yes
No...... If “yes,” why were these not patented?

In developing your sampled invention did you have any out-of-pocket expenses for the
following? (If yes, give the amounts; if no, enter zero) (a) In developing your idea so
as to be able to apply for a patent $..._. — (b) In applying and obtaining the patent
$__ .. (c) In trying to interest others to purchase or use your patent or to develop
means for producing and marketing it yourself $.

Are the amounts shown in 20 based on: (a) Expense accounts. (b) Recollec-

tion...._  (c) Estimates...._._ ~ (d) Other (specify)
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Is your sampled patent assigned? (check) Yes No. If “yes” (a) Was it
assigned to your employer by prior agreement to assign....._. (b) Was it assigned to
your employer by special agreement......... (¢) Was it assigned to a company through the
assistance of an agent...... -~ (d) Was it assigned to a company through your own
negotiation.......... ~ (e) Was it assigned to a company which approached you for pur-
chasing......... - or licensing it—...... (f) Other (specify)

What, if any, difficulties did you experience in trying to market your sampled invention?

Is your sampled patent licensed?: (check) Yes No Do not know....._..
If “yes,” how many licensees does it have.........? If “no,” were efforts made to license it?
Yes No. Do not know..._...

What is the net income from your sampled patent to you (enter the amounts; if none, enter
zero) ? (a) Realized to date $.........

Do you know the amount that the assignee(s) or licensee(s) had to spend to put your
sampled invention or its product on the market? (check) Yes.. .. o S If “yes,”
give the amount (including zero) $........

Do you know the total net amount that the assignee(s) or licensee(s) have realized from
the use of your sampled invention? Yes. . .. No.oeoee - If “yes,” give the amount
(including zero) $_._ .

Are the amounts given in Questions 26 and 27 based on: (check) (a) Belief......... -

(b)Records (royalties, etc.)———... (c) Other (specify)

Was your sampled patent involved in interference? (check) Yes No. If
“yes,” (a) What out-of-pocket costs did you incur as a result $_...... (b) What costs
did the assignee(s) or licensee(s) incur $......... (c¢) What was the outcome (describe)

Has there been any litigation or threat of litigation with respect to your sampled patent?

(check) Yes.....—. No...... Do not know.... - If “yes,” what was the outcome
(describe)

What, if any, use has been made of your sampled invention? (check) (a) Is the sampled
invention presently being used? Yes No. Do not know....... - If “yes,”
check whether slightly...._... moderately ... extensively......... (b) If it is not presently
being used, was it ever used? Yes No Do not know........... If “yes,” check
whether slightly ____ — moderately__..___ extensively_...__ (c) If it has not been used
to date, is it expected that it will be used in the near future? Yes No

Do not know...........

If your sampled invention is not being used in production at this time, or it is being used
only slightly, is it because of: (check) (a) Lack of market demand....._... (b) Rapid
obsolescence...........(c) Competitively at a disadvantage.......... (d) Shortage or lack of
venture capital........... (e) Development of the art has taken a different course.......
(f) Foreign competition.......... (g) Supporting arts have not developed sufficiently.... ...
(h) Patent does not provide sufficient protection........... (i) Neglect to exploit it............(j) Do -
not know the reason....... (k)Other (specify)

Do you feel that the assignee(s) or licensee(s) of your sampled patent have done all that
could be done to make the maximum use of your patent? (check) Yes No.

Do not know.......... If “no,” what do you believe is the reason for their failure to do
so? (describe)
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Is your sampled invention patented in other countries? (check) VYes..... No......
Do not know............ If “yes,” (a) List all the foreign countries in which it was patented

In your opinion: (a) Does the present patent system in the United States encourage
invention? (comment) ...
(b) Does it encourage utilization of patents by industry? (comment)
(c) Are inventors sufficiently protected? (comment)

On the basis of your experience, would you say that large corporations are receptive to
outside inventions, such as inventions by free-lance inventors? (comment) ...

In terms of your own experience have you found the 17-year period: (check) (a) Too
long......... (b) Just about right ... (c) Too short............ (d) Other (specify) .o
If your answer is other than (b), please indicate what period you consider most appropriate
and why?

Do you believe that on the average the large corporations have a stimulating or a retarding
influence on: (a) Number of patented inventions (comment)
(b) On the use of patents in industry (comment)

What questions would you add to a questionnaire on the utilization of patented inventions
which you deem appropriate, but have been overlooked in this questionnaire? (use additional
sheets if necessary)

Which questions in this questionnaire do you deem inappropriate or worthless for one
reason or another? (indicate the questions by numbers)

REMARKS: (use additional sheets if necessary)

Note: For underscored question numbers read the Instructions.
* To be answered only in cases in which the sampled patent is assigned.

INSTRUCTIONS FOR FILLING OUT THE ASSIGNEE QUESTIONNAIRE ON
THE PATENT UTILIZATION STUDY

(For the Assignee)

The first page of the questionnaire provides basic information with respect to the sampled

patent, abstracted from the Official Gazette, Please check this information and enter any correc-
tions or additions in the space for remarks on this page. If the space is insufficient, please attach
extra sheets.

There are 31 questions. A number of these questions will be inapplicable to you. For instance,

Question 2, dealing with a purchased patent, will not concern an assignee who did not acquire
the patent by purchase. Conversely, the assignee who acquired the sampled patent by purchase
will not be concerned with Question 3. There are a number of other questions that are used
alternatively so that any particular assignee has considerably fewer than 31 questions to answer,
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Most questions can be answered by a check mark or a number,

1n most questions there is a sub-item “other” in the event your reply does not fit in the specific
category provided. If you find it necessary to use “other,” please do not check but write out the
appropriate answer,

Please base your replies on records where possible. Where records are not available please give
your best estimate. Please answer all applicable questions.

Question 3. This question seeks to determine the expenditures in connection with the sampled
invention from its conception to the time at which a patent application was or could have been
filed. It should exclude expenditures looking toward the sale, the manufacture, or in general, the
commercial use of the invention. Where separate cost records have not been kept, please give
your best estimate. Include the actual cost, fees, etc., incidental to obtaining the patent (and
foreign patents, if any).

Question 5. This is the period in which the costs reported in Question 3 were incurred.

Question 6. The costs sought in Question 6 are those incurred in addition to the costs reported
in Question 3. Such costs should be included whether or not the patent was actually commercially
exploited, These are costs looking toward commercial exploitation of the patent whether they
were incurred before applying for the patent or afterwards. Please note that all costs incidental
to patenting are included in Question 3 and should not be duplicated in Question 6.

Question 7. Please answer regardless of the extent of use.
Questions 10 and 11, Please give actual dates.

Question 26. Net loss means all expenses incurred in inventing, patenting, and/or developing
the sampled invention for commercial exploitation, plus actual production costs, less the total
income realized to-date from sales, royalties, inventory, etc., derived from the sampled patent. Net
gain represents the excess of income from sales, royalties, inventories, etc., above all the expenses
incurred in inventing, patenting, and/or developing the sampled invention for commercial ex-
ploitation plus actual production costs.

The “expenses incurred in inventing and patenting is the amount you reported in Question 3.
The expenses for “developing the sampled invention for commercial exploitation” is the amount
you reported in Question 6.

If accounting figures are not available please give your best estimate.

Question 27. This question is primarily intended to ascertain the current practice in patent cost
accounting.

Questions 28 and 29 relate to a phase of the study contemplating an intensive examination
of sampled patents involved in litigation or interference,

Questions 30 and 31. If you are an assignee with two or more questionnaires, please record
your responses with respect to Questions 30 and 31 on only one of these questionnaires.

Definition of Words and Phrases Used:

Commercial exploitation, ( used commercially): Making or selling the patented invention, or
using the patented invention in th€ production of goods or services, or making financial arrange-
ment(s) with a third party(s) for the production, use, or sale of the patented invention.

Use (used) in production: Making or selling the patented invention, or using the patented
invention in the production of goods or services.

Unexpired: This was underlined for emphasis.

“Know-how”: Factual knowledge not suitable for precise, separate description but which,
when used in an accumulated form, after being acquired as the result of trial and error, gives to
the one acquiring it an ability to produce something which otherwise he would not have known
how to produce with the same accuracy or precision found necessary for commercial success.
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Sample number. Date

pART 1I—Basic information on the sampled patent (Derived primarily from the Official Gazette)

. 1. Patent number.... 2 Number of claims 3. Class
4. Title
S. Na;ne(s) of inventor(s)
6. Application date (earlier priority date if any)
7. Date patent granted . 8. Date of assignment
9. Name(s) and address(es) of assignee(s). (If more than one assignee, give names and
addresses of all, and indicate whether all or a part of the interest was assigned to each)
10. Legal status of the assignee
(Corporation, Partnership, or Individual)
REMARKS:

QUESTIONNAIRE FOR ASSIGNEE

All replies will be kept strictly CONFIDENTIAL

PART II—Information concerning the sampled patent

All references to invention or patent are with respect to the sampled patent under consideration

unless indicated otherwise.

How did you acquire your right(s) in the sampled patent? (check) (a) Purchased—.. __
(b) Developed by own employe(s): (1) Under contract to assign...—.— (2) Not under
contract to assign...__..  (c¢) Other (specify)

If purchased, what was the amount paid? (Give the amount if lump sum payment ; otherwise,
indicate both the method of payment and the amounts involved)

If the invention was produced by your employe(s), give the actual or estimated costs
incidental to the conception, research and all other expenditures incurred including the cost
of patenting (exclusive of any separate costs for commercial exploitation) $.._.

If purchased, when was it purchased? (month and year)

How many months elapsed between the initial conception of the idea of the sampled inven-
tion and the development of it to a stage ready to apply for a patent?
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What expense (in addition to those given in Question 2 or 3) did you incur to develop the
sampled invention to the stage where it was ready for commercial exploitation (production

for sale or use in production)? $.......

Is the sampled patent used in production now? (check) Yes No
Other (specify)

If not used in production now, has it ever been used in production? (check) Yes.........
No.—.. . Other (specify)

If it has never been used in production, are there indications that it will be used in the
foreseeable future? (check) (a) Definite indication it will be used.... ... (b) Some
indication it might be used........ (¢) No indication that it will be used_....

(d) Other (specify)

1f the sampled invention is or was ever used in production, what is the date when it was
first used? (month and year)

If the sampled invention was in use but is no longer in use, what is the date when it was
last used? (month and year)

If the sampled invention is not being used now in production, check the reason why it is
not being used: (a) Lack of market demand......... (b) Rapid obsolescence...........
(c) Competitively at a disadvantage........ (d) Shortage of venture capital........
(e) Foreign competition....... (f) Patent does not provide sufficient protection._......
(g) Outright neglect to develop........ (h) Other (specify)

If the sampled patent is or was used in production, indicate if it is or was used: (check)
(a) Extensively.......... (b) Moderately._ ... (c) To a limited extent_____..
(d) 'Other (specify)

Can the sampled invention be used commercially by itself (with or without expired patents)
or must it be used in conjunction with other unexpired patented inventions? (check)

(a) Can be used by itself, but that is not the way it is being used........ (b) Is being used
by itself___... (c) Cannot be used to advantage by itself....... (d) Would have to be
used in conjunction with others._...._ (e) Other (specify)

If the sampled invention is or was used in production in conjunction with one or. more
other patented inventions, is or was the sampled invention a major or minor item? (check)
(a) Major.... — (b) Equally important........ (c) Minor. ...

(d) Other (specify)

If the sampled patent is or was used in production, is or ‘was the “know-how” an essential
element in that production? (check) (a) Yes.ewow (b) Noo ...
(c) Other (specify)

Did you devote your attention to the development and perfection of the “know-how”
because of the patent protection on the sampled invention? (comment)

Has the sampled invention increased your sales? (check) (a) Markedly........
(b) Moderately.......... (c) Slightly......... (d) Not at all.___... —
(e) Other (specify)

Has the sampled invention resulted in the reduction of your production costs? (check)
(a) Markedly......... (b) Moderately........ (c) Slightly (d) Not at all_.....
(e) Other (specify)
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Describe any other benefits which you have derived or expect to derive from your right(s)
in the sampled invention

Have licenses been issued by you to others for the sampled patent? (a) Yes.......

(b) Noweeeoee If “no,” would you be willing to license it? (1) Yes (2) No

(3) Other (specify) If “yes,” did the license contain
provisions relating to: (check) (a) Quantity........ (b) Territory ... —

(c) Price.oceeer.. (d) Other (specify)

If it has been licensed, what were the reasons for licensing it? (comment) ... eeepememeeeen

Would you have manufactured, used, or sold the sampled invention if you did not have
the patent protection? (check) (a) Yes—..._ (b) No...__
(¢) Other (specify)

What relationship or dealings did you have with the inventor prior to the assignment
of the sampled patent? (describe)

Do you own or are you licensed to use other patents issued to the inventor of the sampled

patent? (a) Total number of such patents owned...... (b) Total number of such
patents licensed to you....... (¢) Total number of such patents which have not
expired

What would you estimate as the net loss or gain that you have had to-date from the
sampled invention? (give the estimated amount) (a) Net loss $ (b) Net gain
$..—.—  (c) Other (specify)

Is the amount in 26: (a) a recorded figure.._.__ (b) an informed guess......
(c) Other (smify)

Was the sampled patent involved in interference? (check) No....... Yese.... If
“yes,” what was the outcome? (indicate)

Has the sampled patent been involved in litigation? (check) No—..... Yes.. .. If
“yes,” what was the outcome? (indicate)

What questions would you add to a questionnaire on the utilization of patented inventions
which you deem appropriate, but which have been overlooked in this questionnaire? (use
additional sheets if necessary)

Which questions in this questionnaire do you deem inappropriate or worthless for one
reason or other? (indicate the questions by numbers)

REMARKS:

Note: For definition of words or phrases underlined see instructions.
* Asterisked question numbers are explained in the instructions.



Patent and Other Factors in the Future
Organization of the Steel Industry”

ROBERT M. WEIDENHAMMER, Research Associate
IRVING H. SIEGEL, Principal Consultant

SUMMARY

THIS STUDY SEEKS to appraise the economic feasibility of the growth of small-scale,
financially independent iron and steel companies or establishments upon a new
foundation of “capital-saving” technology. Such a prospect has often been con-
jectured, anticipated, or ardently desired. It has excited the fancy of the engineer
as well as the partisan of economic decentralization. At least two well-known gov-
ernment reports that refer to the possible emergence of a new steel technology
compatible with the concept of “small business” immediately come to mind: the
Federal Trade Commission report on The Control of Iron Ore, prepared for the
Antitrust Subcommittee of the House Committee on the Judiciary, December 24,
1952, pp. 136-37; and the report of the President’s Materials Policy Commission,
Resources for Freedom, June 1952, II, p. 17, and IV, p, 35.

Professor Weidenhammer has been assigned the task of evaluating the numerous
novel iron and steel processes that have recently been described with enthusiasm
in the trade journals and the technical literature, These developments come oppor-
tunely because some of the traditional constants of the industry have also been
softening. For example, the supply of coking coal has been dwindling, and the high-

<grade Mesabi ores must be supplemented with low-grade taconites and with imports.

Do the many technical innovations provide a realistic basis for expecting financial
and geographic decentralization of the industry ? Do they mean that small integrated
facilities will be able to operate profitably in the neighborhood of limited ore
deposits and secondary population centers? Will the future geographic and size
distributions of firms be significantly affected by the ownership and accessibility of
patents on the new technology? ‘

Briefly, Professor Weidenhammer’s researches suggest that the traditional pat-
terns of the iron and steel industry will not alter drastically as the new technology
is assimilated. Costs of entry will remain high, and economic considerations will
continue to favor technical integration of facilities. Patent ownership will apparently
not be a controlling factor in the gradual reshaping of the industry’s technology. The
new opportunities for small business will apparently arise in satellite industries,
rather than in iron and steel production proper.

* Dr. Weidenhammer prepared this research interim report. This is a report on one of three
case studies designed, carried out, and written up under the general direction of Dr. Siegel for
Project 3a, Effect of Patents on the Creation and Growth of Small Industrial Units.
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LOOKING BACKWARD

FROM 1644, WHEN JOHN WINTHROP, JR., son of the first governor of Massa-
chusetts, started an iron furnace near Lynn on the Saugus River, to 1847, when
William Kelly in Suwanee, Kentucky, made the first commercial-grade steel, this
country used wood and iron as its major industrial raw materials. Kelly did not
file a patent application on his invention before Henry Bessemer in 1856 announced
his similar process at the Cheltenham meeting of the British Association for the
Advancement of Science. When Kelly heard that Bessemer had filed a patent appli-
cation in Washington, he fully substantiated his own claim to priority and received
the original patent. Bessemer thereupon filed patents on details of the actual installa-
tions used, thus preventing any American company from using the process without
being licensed by himself as well as Kelly. This awkward situation retarded con-
struction of a commercial-size steel plant until Alexander L. Holley pooled the
Kelly, the Bessemer, and the Mushet patents and in 1865 began operating the
Albany Iron Works at Troy, New York.

Incidentally, Sir Henry fared better than his American rival. He was knighted,
had his name given to the process, and collected more than $10 million from the
combined patents. Kelly’s own reward was a small fraction of the sum, and his
name is generally remembered only by historians of American invention.!

The time was evidently ripe for steelmaking. In 1856 Dr. Karl W. Siemens
(later Sir William Siemens) of Hanover, Germany, patented another process
known today in this country as the open hearth and in Europe as the Siemens-
Martin. As early as 1868 Peter Hewitt arranged for his Trenton Iron Company to
become a licensee under the Siemens-Martin patents. The royalty on these patents
was $3 per ton of steel made from two furnaces; but, if additional furnaces were
built, their output would have to be licensed at the higher rate of $5 a ton. Hewitt’
then made arrangements with the Martin Brothers of Sireuil, France, to take out
U.S. patents for their process at his own expense and to reserve for his Trenton -
Works the exclusive use of these patents for gun barrels and railroad tires. Inter-
ested U.S. producers were licensed by Hewitt to make other steel products, with
the Trenton Iron Works sharing in the receipts on a 50:50 basis with the Martin
brothers, once the cost of establishing the U.S. patents had been recovered by Hewitt.
The original open hearth furnace at Trenton proved to be a high-cost operation
and was replaced. The first low-cost operations were in Boston and Nashua in 1870
and in Pittsburgh, in 1871,

The development of the iron, and later of the steel, industry in this country dur-
ing the 19th century was fostered by rapid capital formation from high retained
profits. In the forties, when larger-scale output of iron had reduced its price to
$35-40 a ton, costs at the Trenton Iron Works are reported as follows:

Iron ore, 2 1/5 tons at $1.50 $3.30
Coal, 2 tons at $3 6.00
Limestone, 1/4 ton at 25¢ 0.06
Labor and “incidentals” 4.00

$13.36

1 Allan Nevins, Abram S. Hewitt (New York: Columbia University Press, 1935), p. 131;
J. N. Boucher, William Kelly, 1924 (Greensburg, Pa.: Privately printed, 1924), p. 242.
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The large gap between price and costs justified the substantial fees paid for the use
of patents and stimulated competition from new companies, such as Jones &
Laughlin in Pittsburgh (1853), Cambria Iron Works (now Bethlehem Steel) at
Johnstown (1853), and the Bethlehem Iron Company at Bethlehem (1860).

NEWER DIRECTIONS

On January 1, 1957, the ingot capacity of the U.S. steel industry stood at 133.5
million net tons, of which 117 million net tons was open hearth, 12 million net tons
electric furnace, and only 4.5 million net tons Bessemer capacity. These capacity
data reflect, first of all, the fact that open hearth capacity, which in 1900 was only
one-half of Bessemer capacity, had outdistanced it in 1910 by two to one, and in
1920 by four to one.

A trend toward a modified. Bessemer, a truly significant innovation, now seems
imminent. In 1957 one of the major producers, the Jones & Laughlin Steel Corpo-
ration, will start to operate such a new type Bessemer, known as the oxygen-blown
converter. The McLouth Steel Corporation, a small producer, has been operating
this type for several years in Detroit. Perhaps significantly, a substantial part of the
funds for the McLouth installation was obtained from the General Motors Corpo-
ration. The patents for this process, which was developed in Austria and first used
at Linz-Donawitz, are held in this country by Kaiser Engineers. The first North
American installation was at the Dominion Iron and Steel Company in Canada.

The first commercially successful electric furnace was operated by Heroult in
France in 1899 and introduced into this country in 1906 at the Halcomb Steel
Company of Syracuse (today Crucible Steel) and at the Firth-Sterling Steel
Company in Pittsburgh. Electric furnace capacity in 1940 amounted to only 2
million net tons, but it has since risen to the 12 million figure cited above and it is
expected to rise to 25 million net tons in another decade. This trend toward more
electric furnace capacity reflects the ever-growing need for high-grade alloy steels
and the attainment of a level of operating costs competitive with those of the open
hearth even for making carbon steel. A restraining factor, however, is the shortage
of purchasable scrap (the major charge for electric furnaces), a shortage which
appears to be headed for further world-wide aggravation.?

Steelmakers expanded facilities with reluctance in the thirties and forties, but
a new mentality has now taken hold. In the decade 1930-39, the steel industry in this
country had been able to use its capacity at an average rate of only 48 per cent.
In five of those ten years the industry operated at a loss. After World War II
most steel men looked upon the 1946-48 boom with skepticism. Ingot capacity on
January 1, 1945, stood at 95.5 million net tons; by January 1, 1947, it had been
reduced by dismantlements to 91.2 million net tons. Not until mid-1950 did capacity
for the first time exceed the mark of 100 million net tons. But, in the next 614
years the capacity increase totaled 33.5 million net tons. Further expansion at a rate
of 3-4 million tons a year is being projected for the next 15 years.

2 Report on Iron and Steel Scrap, prepared by the Department of Commerce House Committee
on Banking and Currency, February 1, 1957,



Patents and Steel Industry 115

It is not our concern to decide how much of the recent expansion has been
attributable to Government urging in the face of the threat of a possible World
War III, or how much to the availability of rapid amortization (between January
1, 1951, and January 1, 1957), or how much to long-term projections of rising
peacetime demands. What matters is that this hew spirit of expansionism has pro-
vided a favorable climate for significant innovations in steel technology. The high
and rising rate of research outlays, supported in part by the “new look” policy of
national defense, has accelerated innovation and patent activity in the field of ferrous
metallurgy. The urgent military need for steels that are stronger and more resistant
to heat and corrosion has also made new materials available for civilian markets.
On the other hand, the depletion of high-grade mineral deposits, especially of iron
ore and coking coal, has created the need for beneficiation processes. An indicated
shortage of scrap has provided an incentive for the development of synthetic scrap.

For the first time in a century we shall in the foreseeable future make steel by
methods fundamentally different from those in use since steel first became a com-
mercial mass product. No single complete new process is in prospect. Rather, we
shall witness the use of a combination of new steps: say, the direct reduction of iron
ore through hydrogen, then steelmaking in the oxygen-blown converter, and finally
continuous casting. This combination should reduce the investment costs per ton of
annual capacity by one-half, and direct operating costs per ton by at least 5 per
cent. The oxygen-blown converter can melt steel every 45 minutes instead of the
10 hours as in the most modern open hearth furnace. In short, steel production
will come closer to being a continuous, rather than a batch, process.

Gases, especially oxygen and to a lesser extent hydrogen and argon, are finding
important uses in the newer ferrous metallurgy. Thus, the prospect of new small
firms arising around the steel industry should also be recognized. For example, Air
Products, Inc., of Allentown, Pennsylvania, started in 1940 with a capital of less
than $100,000. It now does a business of $40 million a year manufacturing oxygen-
generators for steel plants, chemical plants, and guided-missile firing installations.

While the importance of gases in ferrous metallurgical processes has long been
realized, widespread use was not commercially feasible so long as oxygen was sold
at relatively high “retail” prices in steel vessels, With oxygen generators now an
integral part of the user’s plant, the cost of oxygen to the steel industry has been
reduced to only a fraction of the cost of a decade ago. The reorientation of steel-
making is thus being facilitated by “small business.”

REVOLUTION OR EVOLUTION?

The steel industry has often been accused of technological sluggishness. It has
been blamed for not encouraging research as much as other key industries, such as
chemicals, electronic equipment, or petroleum refining. It has been criticized for
slowness in adoption of new techniques, for fear of obsolescence of existing facilities.
The observation is often made that, since the Duquesne blast furnace was built near
Pittsburgh in 1895, the process of melting iron has not been changed except for
improvements in capacity, refractories, the blast, materials handling, and pressuriz-
ing. The open hearth furnace too has not changed in principle since 1868.
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Extenuating factors may, of course, be cited. Steel engineers have stated, for
example, that the size and cost of the installations (a blast furnace producing 2,000
tons of hot metal a day costs some $30 million to build) themselves discourage unpre-
dictable experiments. Even if the danger of blowouts is discounted, the hard fact
remains that in good times a furnace cannot be spared for “laboratory tests” because
customers are waiting in line. In times of recession when a furnace is idle, manage-
ment may have neither the will nor the wherewithal to gamble. Lest the “capitalist
system” be wrongly charged with a special antagonism to the research spirit,
examples of frustration in the Soviet Union’s steel industry could also be cited.?

The attitude of the steel industry toward research, patents, and innovation seems
to be undergoing change. Some of the major steel producers are now making sub-
stantial outlays for research. Although they will continue to rely on know-how,
they may be expected also to give increasing weight to patents in their competition
with others.

Nevertheless, the economic impact of foreseeable technological change on the
industry will be gradual and will not reverse the trend toward integration and
concentration. It is quite true that the continuous rolling mill not only produces
a better product in less time and requires fewer workers but that it also represents
a smaller capital investment per ton of steel rolled than the old-fashioned hand
rolling mill. It is the considered opinion of competent steel engineers interviewed
by the writer that such new processes as H-iron, the L-D oxygen steelmaking
process, and continuous casting will some day be widely adopted, with significant
savings in capital outlays per ton of capacity over new but conventional-type
installations.

But it would be entirely erroneous to conclude that we are at the threshold of an
era of decentralization for the iron and steel industry, with perhaps small steelworks
serving local markets. Even if this were a plausible prospect—and it appears not—
the impact on the industry of such new steelmaking techniques would be insignificant
for many years to come. After all, in an industry with a capacity of 133.5 million
net tons, the installation of say, 1-2 million net tons of unconventional capacity per
year could not for a generation reshape the plant-size and ownership patterns of
the industry, Furthermore, most of the actually reported increases each year are
achieved by improvements of, or additions to, existing installations. One sound
economic reason is that new ‘“grass roots” plants cost four times as much to build
today per ton of annual capacity than did over one-half of the total existing
capacity cost when installed in the years before World War II. Thus, even if the
new processes could achieve savings of as high as 50 per cent in investment outlays
per ton of annual capacity as compared to the present cost of conventional installa-
tions, they would still call for capital expenditures of twice the investment in plants
of prewar vintage that are still giving satisfactory service today. Even if all engi-
neering aspects of the new processes were satisfactorily solved—and they are not—

8 M. Gardner Clark, The Economics of Soviet Steel (Harvard University Press, 1956), p. 264,

4 For example, large new research laboratories were opened in 1956 by U. S. Steel, Bethlehem,
Republic, Jones & Laughlin, and Crucible Steel.
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neither the funds are available nor does the profit incentive exist for scrapping
all conventional type plants in the next 30 years.

Finally, it cannot be emphasized enough that the whole trend toward making
better, quality-controlled steels at lowest cost is still directed toward further tech-
nical integration rather than decentralization of processes. A perusal of the official
Directory of the Iron and Steel Works of the United States and Canada for 1930,
1938, and 1954 (the latest available) will reveal the nearly complete demise of the
established small merchant blast furnaces and hand rolling mills.

Factors making for large-scale, fully integrated operations from raw materials
to finished products seem compelling. Benefits of flexibility in operation, product
uniformity, and reasonable cost accrue from access to assured and quality-controlled
supplies of iron ore, coking coal, limestone, and home scrap; the location of
by-product coke ovens in the vicinity of the blast furnaces; the construction of
blast furnaces in pairs; the usability of hot metal and of home scrap rather than
of purchased cold pig iron and market scrap; the availability of more and larger
open hearths in one shop; the usability of furnace-blast gas in subsequent stages
of production ; the retention of heat in the metal from the blast furnace to the steel
furnace and to the continuous rolling mili. It is noteworthy that the West European
steel industries are now moving strongly toward large, integrated facilities in order
to regain, if possible, a competitive position in the world market. In the USSR,
where traditionalism, Veblenian “vested interests,” and private ownership are not
supposed to be entrenched, the same trend has been evident.

A few words are necessary on the past role of patents as a guide to the future.
The past development of the steel industry-obviously cannot be adequately recounted
or interpreted without reference to thousands of foreign and domestic patents. As
we have seen, crucial patent issues arose in the very beginning of modern steel
production in the United States. Numerous subsequent innovations in materials,
processes, and products—for example, continuous rolling mills, materials handling
equipment, control instruments, refractories, heat-and-corrosion-resistant alloys,
and processes for pickling, heat treating, electroplating, and galvanizing—originated
within the steel industry, with suppliers, or with consulting and engineering firms,
under the protection of the patent system. In general, it appears that:

1. The benefits of patented improvements have been widely shared, either
through the licensing of competitors or the conduct of counter-research designed
to undermine entrenched patent positions.

2. Patents have been vital to the establishment and growth of new firms supplying
equipment to the steel industry, but they have apparently not been decisive in the
establishment of new steel companies.

3. The recent growth of formal research programs has fortified interests in a
strong patent system on the part of the present steel industry and its suppliers.

CONCLUSION

Even if we assume that fundamentally new processes (such as H-iron, the oxygen
converter, and continuous casting) are so promising that 50 years hence most steel
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will be made by such (or other) unconventional methods, there is no technical or
commercial reason for a reversal of the historical trend toward larger integrated
steel companies. A merger of Bethlehem and Youngstown may be frowned upon by
antitrust officials, but there is no criticism of a U. S. Steel’s building at Morris-
ville, Pennsylvania, and perhaps eyeing a location in Texas or California. The pend-
ing acquisition of Rotary Electric in Detroit by Jones & Laughlin, its plans for a
mill in Texas, and Bethlehem’s plan for a mill in the Chicago district tend to be
regarded as sound management decisions.

Few new enterprisers will be able to raise the risk money needed for the high
threshold investment to challenge these large fully integrated units backed by
nationwide or even world-wide sales organizations. True, Kaiser Steel, Lone Star
Steel, and McLouth Steel are newcomers who successfully serve primarily a local
market, but the first two were started with government loans, and the expansion
of the last was financed by General Motors and American Metal Products at a
time of steel shortage. Small local steel plants may occasionally be favored by raw
materials or markets; but, to become commercially successful, they usually must
provide a variety of shapes, and the needed minimum-size finishing facilities will
tend to exceed the local market.

Another possible economic barrier to new competition that has recently been
cited,® the limited unavailability of iron ore, does not seem important. Although all
fully integrated producers strive to assure their own ore supplies through the
development of their own mines or at least through long-range supply contracts,
perhaps no blast furnace in this country has ever been idled because of inability to
buy ore in the open market.® With the development of many large new iron ore
deposits in Canada and elsewhere, the ultimate exhaustion of the more closely held
Mesabi deposits should not reduce free access to market ore,

In the light of the foregoing, it is plausible to assume that the recent trend toward
fewer and larger fully integrated companies will continue. Due to the large capital
investment in serviceable plants built years ago at a fraction of existing costs,
existing companies will introduce radically new processes only very gradually. New
competition will be inhibited by the still high threshold investment required for a
fully integrated plant offering a wide variety of finished products. The investment
barrier seems more real than any patent or raw material monopoly.

5 Joe S. Bain, Barricrs to New Competition (Harvard University Press, 1956), p. 153.
6 A rapidly growing and fully integrated steel company, Granite City Steel Corporation, buys
all its ore in the open market. In February 1957, however, the company announced that its

geological crews were looking for iron ore in the Tri-State district (Southwest Missouri,
Oklahoma, and Kansas).
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SUMMARY

THE POSSESSION OF “INTELLECTUAL CAPITAL” is vital to the establishment by
scientist-entrepreneurs of small consulting or manufacturing businesses on the
technological frontier ; but this'is only one of the requisites to the survival and even-
tual success of such businesses. A study of small electronics and related firms in
the Boston area has been undertaken to ascertain the role of other factors, including
patents.

Since this study has not yet been completed, the note published here must be
regarded as provisional. The study thus far indicates that many factors may enter
significantly into the organization and development of the small electronics firms:
university contacts, government employment experience, military contracts, family
capital, assistance from venture capital companies, patents, etc.

Boston industry leaders have divergent views on the importance of patents. Basic
electronics patents-are generally accessible to all comers on reasonable licensing
terms. Although the ownership of patents has often served as the basis for establish-
ment of new firms, other factors have greatly influenced their subsequent history.
Smaller companies, especially those working on government contracts, tend to be
less interested in patents than larger firms. Firms filing patent applications often do
so defensively—for trading purposes in cross-licensing agreements and for the
reduction of net royalty costs.

NATURE OF THE INDUSTRY

HE WORD “ELECTRONICS” originally referred to vacuum tubes and to the devices
of which they are part. However, the development of myriad new applications in
communications, controls, computers, and radiation has blurred its original meaning.
The industry, however defined, is a new and major factor in the American
economy, but it promises to be particularly significant in New England (especially
Massachusetts), which has experienced the decline of other industries such as

* Dr. Welfling prepared this research interim report. This is a report on one of three case
studies designed, carried out, and written up under the general direction of Dr. Siegel for
Project 3a, Effect of Patents on the Creation and Growth of Small Industrial Units.
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textiles and shoes. Thus Boston may, because of its “head start” and certain other
advantages, remain a principal center of electronic research and manufacture. The
Federal Reserve Bank of Boston found in 1953 that “this young industry has been
growing so rapidly that it would not stand still long enough to be measured
accurately.” In a survey of 123 New England firms in the industry in 1955, 60 per
cent were found to have commenced business since the end of World War II.

The following figures, compiled by the Federal Reserve Bank of Boston, are
incomplete but they give a fair idea of the relative importance of different types
of electronics firms in the Boston area:

Probuct GRroUPs PLants EMPLOYMENT SALES

JuLy 1955 1955

(000)
Communications Equipment ............ 29 22,259 $235,187
Industrial Electrical Apparatus ......... 13 3,685 44,358
INStruments .....oceeeerevennnnneeneenns 5 1,025 13,275
Non-Electrical Machinery .............. 8 405 4,752
Insulated Wire Cable .................. 2 152 1,733
Other ...viiiiiiei e, 12 1,893 26,662
69 29,419 $325,967

The industry includes research and development laboratories as well as manu-
facturing firms. Some of the latter produce components ; some produce end products.
The larger firms produce radio and television sets, telephone and sound reproducing
and recording equipment. General Electric, Westinghouse, Sylvania, Columbia, Bell
Laboratories, Raytheon, and other large organizations are equipped to produce
tubes, transistors, resistors, semiconductors, transformers, and other components
on a mass production basis.

Smaller firms tend to specialize in military and civilian devices requiring a high
degree of know-how and development skills. In the military field, fire control,
radar, communications, navigational aids and controls predominate. (An Arthur
D. Little Company survey in 1952 found that the electronic equipment in a military
plane approximates in cost the airframe and engines, and that the total annual mili-
tary expenditure for electronics was about $2 billion.) Small firms are also active
in the production of computing and office equipment and specialized measuring
and control equipment. These items generally require considerable design and devel-
opment. work, and their value per unit is high.

Many firms are engaged primarily in independent and contract research. Some
of these do not confine their activity to electronics. A principal source of business
is government contracts, some of which go to firms that also manufacture. Newer
firms often do most of their work for government, while others concentrate largely
on civilian business.

LOCATIONAL FACTORS

The irhportance of research and development in the growth of products and
markets is indicated by the fact that electronics firms in the Boston area spend, on
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the average, about 10 per cent of sales for research and development. This proportion
is much greater than the average found for all industry in broader inquiries, say
those conducted by the U.S. Bureau of Labor Statistics for the National Science
Foundation. The Federal Reserve Bank of Boston ascertained that 78 of 123 New
England electronics firms had research and development programs in 1954, com-
pared with 51 companies in 1950.

Most of 44 firms reporting why they located plants in the Boston area gave
primacy to three reasons: availability of workers, management preference, and
proximity to research organizations. Compared to other reasons these three over-
shadow all others. The 44 firms listed availability of workers 24 times, personal
reasons of management 22 times, and proximity to research organizations 14 times.
Next in line is availability of financing, with 4 listings.

In the rapid growth of electronic and nuclear research and operations in the
Greater Boston area, the presence of Harvard and the Massachusetts Institute
of Technology (like the presence of the California Institute of Technology in the
case of the West Coast development) must have served as a catalyst. These centers
of training and research have certainly helped create an environment particularly
conducive to the exploitation of nuclear and electronic science. For one thing,
consulting services were immediately available in the faculty and staff of these
institutions, although this factor could easily be exaggerated. Furthermore, the direct
participation of teachers in new enterprises as partners or owners was possible;
some professors even left their teaching posts. Schools also imply a geographic
concentration of young men, who make local contacts as students and for one reason
or another may later become residents. Whether a young man comes from a distance
to Cambridge (Harvard or M.I.T.) to study science or engineering or is already
a resident of the area, he finds himself upon graduation already in the center of
electronics and nuclear developments on “Research Row.”! His first employment
may well be near where he got his education; and if, a few years later, he strikes
out on his own, he will already be cognizant of the advantages of that area. Of
special importance was the establishment of wartime research centers under the
direction of these educational institutions in the Boston area. .

A connection probably also exists between the research accomplishments of the
area and the availability of capital. For example, wealthy friends of the schools tend
to be aware of the industrial opportunities being created and may prove amenable
when approached for capital. All of these factors inter-mesh to form a favorable
environment, and they are reinforced by others, such as labor supply, markets, and
transportation.

SCHOLAR-ENTREPRENEURS
A 1952 study by Arthur D. Little Company covering 40 research-based firms (not

restricted to nuclear or electronic research) found that the most often mentioned
motives of those founding such enterprises were:

1 Research Row is the name applied to Memorial Drive, and its contiguous area, in Cambridge,
because on it are Massachusetts Institute of Technology, National Research Corporation, Elec-
tronics Corporation of America, and several other scientific companies.
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1. A preference for carrying a few developments through to final stages over
making a limited contribution to each of many projects.

2. A desire to exploft a new product or process. (Sometimes an employer encour-
ages an employee to do so if the new idea does not fit the framework of the existing
concern.)

3. A desire for broader responsibilities.

4. Prestige and recognition attainable by successful development and marketmg
of a new product.

5. Profit prospects (for example, anticipation of building an equity in a successful
enterprise).

A pioneer firm in electronics, now well established and listed on the American
Exchange, was begun by an assistant professor of mathematical physics at Boston
University. His motive was to exploit the development of control devices based
upon light beams. Other corporations were later established by him to develop
other products, and a few years ago they were merged. This entrepreneur rates
highly the opportunity to carry out basic and applied research projects of major
interest to him, rather than those permitted by a university’s contracts. His company
had sales in excess of $10 million in 1955, divided approximately equally between
commercial and military, as against $6 million in 1954. Commercial sales are made
to the aircraft, atomic energy, beverage, chemical, food, metal fabricating, paper,
plastics, textile, and other industries.

Another firm, established in 1945, had sales of $6 million in fiscal year 1955,
nearly all military, but in this decade of operations it had not yet reached consistently
profitable operations. The founders were three young scientists who had been at the
Radiation Laboratory at M.I.T. during the war. They established a consulting
partnership and, a few months later with financial backing from New York, estab-
lished a corporation for research and development in electronics. It was the inten-
tion of the founders to capitalize on their inventiveness and wartime experience. One
of the original three left the firm for a larger research company. The firm has been
able to expand its product sales to over half its revenue, the remainder being
derived from research contracts. Nearly all of its business is with the government,
but a considerable part of its research and development costs are assignable to
civilian products it hopes to exploit. In the opinion of management, this firm was
established in Boston primarily because it was the founders’ home. However, it is
apparent that technology influenced the choice of residence; and it is considered
that proximity of M.I.T. and Harvard has been helpful in the growth of the firm, as
four consultants from those institutions are employed.

A few other examples confirm the general impression of the new entrepreneur in
this field. While in general most new businesses may be started by men in their late
40's,2 many of the electronics firms established in the last decade or so have been
started by men in their 30’s. These men as a rule have college degrees in engineering

2 Alfred Oxenfeldt, New Firms and Free Enterprise (American Council on Public Affairs,
Washington, D. C.), p. 79.
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or science and have had up to 10 years’ experience in the fields of research or
technical work.

The co-founder and president of a firm employing 200 was educated in science
at a small Pennsylvania college of high rank. After six years of technical work he
served in the Navy as an engineering specialist. Following the war he came to
Greater Boston as a senior engineer for one of the larger electronics firms. In
1948 he formed a new company to design and manufacture precision instruments
and controls, g ' :

A Harvard graduate of 1935 worked in the research department of a large
electronics firm until he joined the Office of Scientific Research and Development.
After the war he became a half-time consultant to his previous employer and spent
the rest of his time developing an electronic analogue computer. In 1946 he estab-
lished his own company to design, produce, and market this computer, “getting in
on - the ground floor.” ‘

Another inventor-founder went to high school abroad and then turned to radio
engineering. Prior to the war he worked in testing and calibration for one of the
larger radio firms in New England. After the war he was employed by the Croft
Laboratory at Harvard and subsequently enrolled as an undergraduate. He ran out
of funds shortly before graduation, but he had developed several promising elec-
tronic- products, particularly a wide-band distributive amplifier. His co-worker, a
Ph.D. candidate, chose to license the use of his share. He himself continued the
design and development work, establishing a company in 1948 that successfully
marketed the amplifier as well as a succeeding line of products.

High Voltage Engineering Corporation illustrates the formation of a successful
company by faculty members utilizing the results of basic research, Professor Robert
Van de Graaff was brought to M.I.T. as a result of his research with static generators,
where he collaborated with Professor John Trump, who was primarily interested in
applications of theoretical work (e.g., to cancer therapy). After the war it appeared
that there was a definite market for the type of product they were developing. Since
the administration of M.I.T. thought it desirable to separate the commercial opera-
tions from the Institute, a company was formed. Since both men wished to continue
their academic work, a third scientist was brought from England to head the newly
established company. This company has progressed with the application of high
voltage generators to sterilization of foods and drugs and to other fields.

CAPITAL SOURCES

The sources of capital for the young electronics firms are, in general, what might
be expected. Illustrative cases of new firms show personal and family savings,
private stock offerings, and estates as sources of funds. Venture capital organiza-
tions have on occasion played important roles. The more successful new companies
reach the point where they can place common stock with the public or debt securi-
ties with financial institutions. Older firms that were not originally in nuclear or
electronic research and development have entered the field in a normal process
of expansion and diversification.
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Personal and family resources have proved sufficient to finance the initial opera-
ations of a large number of the smaller electronics firms. In such instances, devel-
opment work by the founders contributed a key investment; or the assembly of
purchased components was accomplishable by skilled labor with a minimum of
investment in costly equipment.

There also are instances of originators selling stock to a circle of friends who,
perhaps remembering the story of Ford Motor Company, have been willing to
invest on the strength of their confidence in the founders. Investors in some cases
are estates. One of the companies already mentioned drew its original capital from
Rockefeller and Stillman funds and from an investment by Pennroad Corporation.
Some other small companies are really subsidiaries of established firms; for example,
Datamatic, owned jointly by Minneapolis-Honeywell and Raytheon.

The American Research and Development Corporation deserves special mention.
It was founded in 1946 as a means of diversifying public investment of venture
capital. The Corporation’s stock is publicly held and widely traded over the counter.
It makes investments in firms developing new products or technological processes.
Its management works closely with that of the new company; and when the latter
has reached the point of financial independence, the Corporation sells out, using
the proceeds to repeat the process.

~ The majority of firms in which the Corporation has invested are in New Eng-
land ; and, because of the nature of the industry, there are several representatives
of electronics. One of the better known is Tracerlab, Incorporated. This company,
established in 1946 by a group of scientists and engineers operating in nuclear
physics and radioactive isotopes (tracers), has become a leader in the field of radio-
activity applications. The original capital was limited to the savings of the founders.
In its first year Tracerlab received $150,000 from American Research and Develop-
ment; and two years later, another $100,000. The following year, 1949, Tracerlab
was able to net $1,300,000 from a public offering of common stock. The tremendous
value of the Development Corporation as a source of equity prior to the time a
public offering is justified is well illustrated.

Another type of venture capital organization is New Enterprises, Incorporated.
This firm, also started in 1946, has a small capitalization and a small staff to screen
new ventures brought to the firm’s attention. The ventures selected are brought
before the individual investors associated with the firm. The investors themselves
then decide whether or not to invest for long-term capital gains. New Enterprises
itself invests little.

ROLE OF PATENTS

Widely different opinions are held by Boston industry leaders concerning the
role of patents in the establishment or growth of new electronics or related firms.
Furthermore, this divergence does not seem to correlate well with size of firm or
type of activity. Some firms have virtual monopolies which are covered by patents
but which may also be ascribed to non-patent factors. Small firms generally do not
enter into the manufacture of basic products made by large firms; but such factors
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as capital requirements and marketing organizations seem to be as important
reasons as patent ownership.

In the case of High Voltage Engineering, most of whose work is in the field of
accelerators, both General Electric' and Westinghouse turned down the Van de
Graaff patents in 1946, The basic patents expired in 1952. The main factors in the
position of High Voltage seem to be its experience and know-how, plus the fact
that capital requirements are high while the market is not extensive enough to
attract the larger firms. Although new firms could enter the field so far as patents
are concerned, they would have to compete with an established leader in a limited
market.

Nevertheless, in the opinion of the management of High Voltage, the existence
and validity of the patents were essential in the establishment of the company.
Without the patents, the original capital investment would probably not have been
forthcoming from American Research and Development Company and Rosenwald
funds. The same is true of several other highly successful growth companies of the
last two decades or so. Raytheon was established largely to utilize patents on gas
rectifier tubes. Electronics Corporation of America and some other companies were
founded because the existence of patents interested investors of risk capital.

It is probably a general rule that the larger the company, the more patent appli-
‘cations it files. Raytheon is an example of a large company that actively seeks to
obtain patent protection. Smaller companies, especially those working mostly on
government contracts, seem less interested in patents for reasons mentioned below.

Among those firms filing patent applications, the reasons for doing so appear
to be largely defensive. Patents can be traded in cross-licensing agreements, and the
ability to cross-license thus reduces the net cost of royalties.

Access to patents on reasonable terms appears to be easy for basic patents of
wide applicability. R.C.A., Bell Laboratories, and some other large firms are
engaged in licensing on a broad scale.?

The large proportion of government work affects the significance of patents. In
supply contracts for what are known as “standard commercial items,” a patent
holder may not sue a contractor for infringement; instead he may sue the govern-

3 A significant step in the licensing arrangement in this country was the establishment of
R.C.A., with government blessing after World War I, to combat British Marconi. This com-
pany represented a pooling of General Electric, Westinghouse, and Bell patents. Bell's main
interest was telephonic communication, and General Electric and Westinghouse were not at
that time primarily interested in wireless communication. Hence an exclusive cross-licensing
arrangement was made: wireless communication to R.C.A., telephone to Bell, and industrial
patents to General Electric and Westinghouse. As a result of the agreement, each had exclusive
right to sub-license.

The government'’s position later changed, and in the early 1930's a suit resulted in the elimina-
tion of the exclusive feature. However, by the use of the license royalty, each company was
continued in its field. In later years this arrangement broke down; any of the four companies
now grants licenses and cross-licenses.

The industry seems to have arrived at fairly standard rates and terms upon which licenses
arc available. While other factors in agreements may differ slightly, standard rates appear to

be available to all for, say, radio and television receivers, radio tubes, and transistors and semi-
conductor rectifiers.
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ment in the Court of Claims. This arrangement apparently is designed to prevent
delay in production. The contractor in such cases may be obliged to indemnify the
government. On other than standard commercial items the government waives the
right to indemnity, apparently to eliminate contingency factors from cost estimates.

Of course, a single contract may involve numerous patents, raising questions as
to who owes whom how much. Where such question exists, potential contractors
usually obtain government approval to submit specifications to others to check for
possible infringement.

When products are first created or applied on government contracts, the com-
pany can patent, but the government enjoys royalty-free use in the future. Conse-
quently, some small companies working largely on government contracts expect
little advantage in obtaining patents. (Some larger firms, furthermore, claim to
avoid government work for this reason.) The know-how and past experience of these
small companies, rather than their patents, keep them in specific lines of work.
Government contracts may provide that, if the company does not patent, the govern-
ment will, with the company retaining patent-free use.

In general, the ownership of patents apparently has often served as the basis
for the establishment of new firms, but these companies tend subsequently to develop
in directions determined by the aptitudes of management and requirements of capital
or availability of skills. If the companies survive for a five- or ten-year period, they
are usually “over the hump.” However, reasons for selling out or merging may
still exist. For example, an established company developing a new field may find
it more economical to absorb a small company than to establish a new division.
Absorption is also a means to enter a new market ; and merger may remedy a lack
of managerial skill. But the reverse process also takes place: employees of a large
firm may break off to set up their own companies. Transonic Corporation, Micro-
wave Associates, and Tracerlab are examples of this reverse process.
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SUMMARY

DECREE PROVISIONS providing for compulsory licenses have become a standard
form of relief sought in antitrust cases involving patents. Most of the provisions
are consent decree provisions providing for licenses at reasonable royalties. Some,
including one litigated decree, require royalty-free licensing or dedication of patents.
The decrees have been entered on the theories that the provisions are necessary to
restore competition, that they are required.- to deprive antitrust violators of the
“fruits” of the illegal activity and, to some extent, as punishment.

The present interim report is directed to an analysis of the legal background of
the compulsory licensing and patent dedication decree provisions. It points to some
of the respects in which experience to date shows that the assumptions made at the
time of entering the decrees are not supported by subsequent experience.

This project, devoted to a factual study of the effects of some of the compulsory
licensing and patent dedication provisions of decrees entered under Section 4 of
the Sherman Act, is now in the pilot stage with the first report under preparation.
The present interim report is directed to the foundation material upon which the
case-by-case factual study of the project is based. Detailed studies respecting the
cases of United States v. Besser and United States v. Vehicular Parking are in
progress. The final report on the Besser case is scheduled to be presented at the
First Public Conference of the Foundation in June. Further studies should lead to
more generally applicable conclusions as to the place of compulsory licensing and
dedication decree provisions and to the formulation of criteria that should guide
their entry.

COMPULSORY LICENSING DECREE PROVISIONS have emerged as a major form of
relief in cases brought by the Attorney General under Section 4 of the Sher-
man Act. As was recently pointed out, in such cases “the Department of Justice

* Mr. Frost prepared this research interim report on Project 4a, Effect of Certain Antitrust
Decrees Involving Patents as a Major Factor.
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will almost certainly insist upon compulsory licensing of some sort.”* This emphasis
in the antitrust cases stands in sharp contrast to the normal rule that the owner
of United .States Letters Patent is entitled to license or not to license as he sees fit,
and to fix such royalty terms as his own judgment and economic interest dictate.

In substituting the rules of conduct set forth in the decree for the normal rules
governing the patentee, the decree provisions relating to compulsory licensing (at
reasonable royalties or royalty free) and patent dedication® provide a most promis-
ing field for study. Unlike the limited areas wherein compulsory licensing has
applied in the past, the antitrust decree provisions operate in a variety of areas of
business activity and afford an opportunity to evaluate the effect of compulsory
licensing in many of the normal environments of patent system operation. Experi-
ence with the decrees should accordingly shed light on the operation of the patent
system itself. Of equal importance, the decrees have been entered in cases where
the government has proven—or at least alleged—that patents have been a significant
source of the economic power by which a restraint of trade or monopolization has
been effective and the emergence of competition forestalled. In these cases the courts
have acted upon the premise that by opening the patents to use by all upon the basis
of reasonable royalties, or even no royalties, the prospects of restoring a competitive
order are significantly increased. A study of what has actually happened under the
decree provisions affords an opportunity to determine both the significance of the
charges that patent rights in fact formed the source of the economic power and the
extent the premises under which the decrees have been entered have been justified
by subsequent events. Finally, a study of the effects of the decree provisions offers
an opportunity- to formulate the criteria that should govern the entry of similar
decrees in the future.

No study of this kind can be based on legal or economic theory alone. Nor can
it be confined to statistical analysis, a review of the trade journals, the decided cases,
or other readily accessible sources of information. To the contrary, a detailed case-
by-case factual study of specific decree provisions is essential. Such study demands
discussion with industry personnel, an evaluation of the patent history of the indus-
try and the sources of technical progress, a study of the industry conditions that
preceded entry of the decree, the considerations that motivated entry of the decree,
and ‘an evaluation of events since the entry of the decree. Only in the light of this
necessarily slow and laborious procedure can meaningful conclusions be drawn as
to the effect of the decree provisions under study. When a significant number of
such studies has been completed, it is likely that reasonably broad and meaningful
conclusions can be drawn as to the effects of compulsory licensing and patent dedi-

U Antitrust Problems in the Exploitation of Patents, Staff Report to Subcommittee No. 5 of
the Committee on the Judiciary, House of Representatives, October 15, 1956, p. 23.

2 Patent dedication results in a complete ending of all the patent rights. Royalty-free com-
pulsory licensing may leave some residuum of value to the patent owner. It may, for example,
be conditioned upon the grant of reciprocal license by the licensee, or apply only to certain appli-
cations of the inventions. See United States v. General Electric, 115 F. Supp. 835, 844 (D.N.J.
1953). During the course of the factual studies contemplated in the present project, an examina-
tion will be made of the differences between royalty-free licensing and patent dedication. For
purposes of this foundation study, however, no distinction need be drawn between these two forms
of relief,
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cation generally, the relationship of such provisions to normal patent system opera-
tion evaluated, and criteria laid down for the entry of such decrees in the future,

The factual studies, however, must rest on a firm foundation of analysis, coupled
with an evaluation of the readily available information respecting compulsory li-
censing and patent dedication decree provisions. This initial analysis not only pro-
vides a necessary historical and analytical perspective, but also serves to define some
of the industry patterns that demand study and some of the variations likely to be
encountered during the course of detailed factual studies. It is the purpose of the
present research project interim report to discuss the foundation for such factual
study.

COMPULSORY LICENSING AND THE PATENT SYSTEM

The first patent act was passed in 1790.% During the 167-year period since that
date the American patent system has been based on the proposition that the patent
owner should normally be free to grant licenses or not as he sees fit. Congress has
consistently acted on the premise that freedom of choice in granting patent li-
censes—exercised in accordance with the judgment of the patent owner and eco-
nomic interest—best serves the patent system objective of promoting “the progress
of science and useful arts.”’* Since at least 1877, proposals have been made to
enact compulsory patent licensing statutes in one form or another, but such bills—
with the limited exceptions discussed below—have not been passed.’

A number of statutes, however, define limited areas within which compulsory
licensing is effective. One such area is that of the use of patented inventions by the
government, or in manufacture for sale to the government. Statutes enacted in 1910
and 1918°% confine the patent owner in such instances to suit for reasonable com-
pensation in the Court of Claims and thus preclude the injunctive relief that is the
essence of the right to refuse licenses. Another such area is found in the Atomic
Energy Act, which includes provisions for compulsory licensing to the Atomic
Energy Commission and to private business enterprise with respect to certain types
of inventions.”

In a limited class of cases the courts—upon the basis of the principles of public
policy and equity jurisprudence—have refused to grant relief for patent infringe-
ment and have thus in effect provided compulsory licensing. Thus, where injunction
for patent infringement would arrest operation of a sewage disposal system and
endanger the public health, the Court of Appeals for the Seventh Circuit denied
injunctive relief and remitted the patent owner to its remedy by way of damages.®

31 Srat. 109.

4U.S. Const, art. 1, § 8, cl. 8.

5 See, e.g., Hartford-Empire Co. v. United States, 323 U.S. 386, 417 (1945).

636 STAT. 851, 40 STAT. 705 (both now incorporated in 28 U.S.C. 1948). See note 54 Harv.
L. Rev. 1,051 (1941).

768 StaT. 919, 945,

8 City of Milwaukee v. Activated Sludge, 69 F(2d) 577 (cert. den. 293 U.S. 576). For a more
complete discussion of the compulsory licensing that has in effect resulted from application of
principles of equity to patent infringement suits see Frost, The Patent System and the Modern
Economy, Study No. 2, Subcommittee on Patents, Trade-marks, and Copyrights, United States
Senate (1956), pp. 28-33.
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The patent misuse cases® have in effect provided temporary royalty-free licenses
because the courts have refused all relief for patent infringement. Here the touch-
stone of the judicial refusal has been the conclusion that the patentee “is using the
right asserted contrary to the public interest.”?® In some of the misuse cases the
misuse has been found in refusal to grant patent licenses.1!

In view of the above statutes and judicial decisions, compulsory licensing cannot
be regarded as wholly foreign to the American patent system. In each instance,
however, the effect of the compulsory licensing has been confined to an atypical
area of business activity—such as government purchases or the field of atomic
energy; is limited to a few very unusual cases; or—as in the misuse cases—is fre-
quently subject to action of the patentee itself in revising its commercial practices.!?
It has remained for the compulsory licensing and patent dedication provisions of
antitrust decrees to define more general areas where patent owners have been denied
the right to exercise their own judgment as to the granting of patent licenses.

COMPULSORY LICENSING AND PATENT DEDICATION AS ANTITRUST RELIEF MEASURES

The Sherman Act was passed in 1890.13 In Sections 1 and 2, contracts, combina-
tions, and conspiracies in restraint of trade, combinations and conspiracies to mo-
nopolize, attempts to monopolize, and monopolization are declared illegal and made
the subject of criminal penalties. The statutory scheme also contemplates enforce-
ment of the Act by the government through decrees in equity. Section 4 of the Act
accordingly provides for action by the Attorney General for a decree in equity
to “prevent and restrain” violations of the Act.l4

It has long been settled that in Section 4 cases the government is entitled to rehef
of sufficient scope both to prevent further conduct in violation of the Act and to
create an atmosphere in which competition will be restored. As stated in the
Standard Oil case:1®

It may be conceded that ordinarily where it was found that acts had been done
in violation of the statute, adequate measure of relief would result from restraining
the doing of such acts in the future. ... But in a case like this, where the condition
which has been brought about in the violation of the statute, in and of itself is not

9 For a collection of the principal misuse cases see Oppenheim, Cases on Federal Antitrust
Laws (1948), pp. 637-692.

10 Morton Salt v. Suppiger, 314 U.S. 488, 492 (1942).

11 E.g., Leitch Mfg. Co. v. Barber Asphalt Co.,, 302 U.S. 458 (1938); Vitamin Technologists
v. Wisconsin Alumni Research Foundation, 146 F(2d) 941 (9th Cir. 1945) (cert. den. 325
U.S. 867).

124 Equity may rightly withhold its assistance from such a use of the patent by declining
to entertain a suit for infringement, and should do so at least until it is made to appear that the
improper practice has been abandoned and that the consequences of the misuse of the patent
have been dissipated.” Morton Salt v. Suppiger, supra note 10 at 493. And see with respect to
abandonment of conduct violating the Sherman Act, United States Gypsum Company v. National
Gypsum Company, No. 11, October Term 1956, Supreme Court of the United States, 25 U.S.L.
WeEk 4, 132

1826 Start. 209.

14 Ibid, .

15 Standard Qil Company v. United States, 221 U.S. 1, 77 (1911).
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only a continued attempt to monopolize, but also a monopolization, the duty to
enforce the statute requires the application of broader and more controlling remedies.
As penalties which are not authorized by law may not be inflicted by judicial author-
ity, it follows that to meet the situation with which we are confronted the application
of remedies two-fold in character becomes essential; 1st—To forbid the doing in the
future of acts like those which we have found to have been done in the past which
would be violative of the statute. 2nd—The exertion of such measure of relief as will
effectually dissolve the combination found to exist in violation of the statute, and
thus neutralize the extension and continually operating force which the possession of
the power unlawfully obtained has brought and will continue to bring about.

More recently, the Court has reiterated what has been termed the “fruits” doctrine!®
to enlarge further upon the scope of relief available to the government in Section 4
cases. As stated by the Court:17

In this type of case we start from the premise that an injunction against future
violations is not adequate to protect the public interest. If all that was done was to
forbid a repetition of the illegal conduct, those who had unlawfully built their em-
pires could preserve them intact. They could retain the full dividends of their monop-
olistic practices and profit from the unlawful restraints of trade which they had
inflicted on competitors. Such a course would make enforcement of the Act a futile
thing unless perchance the United States moved in at the incipient stages of the
unlawful project. For these reasons divestiture or dissolution is an essential feature
of these decrees. . . .

Divestiture or dissolution must take into account of the present and future condi-
tions in the particular industry as well as past violations. It serves several functions:
(1) It puts an end to the combination or conspiracy when that is itself the violation.
(2) It deprives the antitrust defendants of the benefits of their conspiracy. (3) It is
designed to break up or render impotent the monopoly power which violates the
Act. ...

For 50 years after passage of the Sherman Act the relief sought by the govern-
ment and granted by the courts in the patent-antitrust cases was confined to injunc-
tions against repetition of the acts found to have violated the Act, general injunc-
tions against violating the Act, and to relief unrelated to patents. The Standerd
Sanitary decree!® will serve as an illustration. There one Wayman had purchased
several patents to “dredgers” or sieves used for the purpose of distributing glass
frit over iron castings in preparation for the firing operation required to make a
vitreous enamel coating on the castings. One of the patents was obtained from the
Standard Sanitary Manufacturing Company, a leading vitreous enamelware manu-
facturer, in contemplation of the scheme of patent licensing that was followed. Way-
man thereupon licensed the producers of about 85 per cent of the vitreous enamel-

16 The Supreme Court decisions relating to the “fruits” doctrine are summarized and analyzed
in United States v. Aluminum Co. of America, 91 F. Supp. 333, 343-4 (S.D.N.Y. 1950).

17 Schine Chain Theatres Inc. v. United States, 334 U.S. 110, 128 (1948).

18 United States v. Standard Sanitary Mfg. Co., Eq. G-17 (D. Md. 1911). The decree appears
at 1 Decrees and Judgments in Antitrust Cases 263. The district court decision is reported
at 191 Fed. 172 (1911) and the Supreme Court opinion at 226 U.S. 20 (1912).
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ware made in the United States to use the patented dredgers in the manufacture of
ware. Each license, however, forbade the marketing of second-grade ware and
fixed a minimum price below which the ware could not be sold. The record included
considerable evidence that the licenses were issued under a plan of eliminating the
“seconds” and preventing price competition, as distinguished from maximizing the
return to-Wayman for the use of the patented dredgers. Compliance with the terms
of the licenses was secured by a royalty rebate arrangement under which a percent-
age of the royalties was returned to the respective licensees so long as the license
provisions—including those relating to “seconds” and prices—were adhered to.

The District Court in the Standard Sanitary case found that the defendants had
violated the Sherman Act. The Supreme Court affirmed that decision on appeal.
The decree as entered by the District Court and affirmed by the Supreme Court
contained only a general injunction against the enforcement of contracts fixing
prices of the ware made by the “patented process” and a general injunction against
“restraining trade.” The decree also specifically provided that :1®

. . . this decree shall not be construed to prevent whoever may be the owner or
owners of the Arrott patent and other dredger patents relating to the manufacture
of sanitary enameled ironware, from granting lawful licenses to any of the defendants
or others to use such patents, or to prevent the defendants or others from taking
lawful licenses to use any of such patents.

While the above provision is not without ambiguity, it seems to contemplate the
same general freedom as to patent licensing under the patents involved—and by
the defendants in the action—as would have existed in the absence of the antitrust
litigation 20
By 1941, however, a number of factors had combined to focus attention upon
patent practices in relation to the antitrust law and to move the antitrust division
to seek more extensive relief in patent cases. The presentation by the Department
" of Justice of patent practices in the glass container industry before the T.N.E.C.
in 19382t and the sharply critical report of the T.N.E.C. in 194122 contributed to
this emphasis. Additionally, the period was characterized by well-publicized charges
of general abuse of patent rights and contentions that the practices of American
business enterprise in connection with patent rights had strengthened the military
potential of the axis powers, had retarded the military efforts of the allies, and had
impeded the defense effort of the United States.? Finally, there was a general in-
creased tempo of activity by the Department of Justice with respect to the antitrust
laws and a broad-scale effort to enforce the antitrust laws more vigorously.

19 Decree, paragraph 7.

20 For discussion of the decrees entered in patent-antitrust cases prior to the compulsory
licensing decrees see Compulsory Patent Licensing by Antitrust Decree, 56 YALE L.J. 77, 91

1946).
( 21 P)art 2, T.N.E.C. Hearings, pp. 381-657.

22 Final Report and Recommendations of the T.N.E.C., Document No. 35, 77th Cong. Ist
Sess., pp. 36-7.

28 See, e.g., Arnold, “The Abuse of Patents,” and Langner, “We Depend on Invention,” both
printed in Atlantic Monthly, July, 1942.
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It was in this atmosphere that the first compulsory licensing decree of current
importance was entered in the Kearney and Trecker case on August 22, 194124
There, patent 1,794,361 had issued to three competitors—Kearney and Trecker,
Browne & Sharpe, and the Cincinnati Milling Machine Company—as assignees of
the inventor. The complaint charged that by refusing to issue licenses under the
patent the defendants had been able to fix prices and restrict production and distri-
bution of milling machine arbors covered by the patent. The decree—entered by
consent—required dedication of the patent, stating ;%8

The defendants . . . , and each of them, their officers, managers, directors, agents
and employees, and all persons acting under, through, or for them or any of them,
be and they are hereby ordered to divest themselves of all right, title and interest in
and to said United States Letters Patent 1,794,361, and forthwith to take such steps
as may be necessary to dedicate, transfer, and assign said Letters Patent and all
rights thereunder to the public (including said defendants), without the payment of
royalties or other compensation whatever therefor.

In early 1942 the second compulsory liéensing decree was entered in the White-
head Brothers case.?® This was a consent decree, providing for the licensing of the
patent involved at the “standard royalty.”

The first compulsory licensing decree in a litigated case was entered in the
Hartford-Empire case?” on October 8, 1942. The focus of this case was directed
to the same practices that formed the subject matter of the Department of Justice
presentation before the T.N.E.C. some four years earlier. In a lengthy opinion
entered on August 25, 1942,2® Judge Kloeb, condemning in extreme terms the
practices he found to have taken place and with respect to the relief to be granted,
stated :2°

The court believes that no half-way measures will suffice. There has been a
deliberate violation of the law, and it is the duty of the court to do what he can to
make certain that these violations of the law will cease and will not be resumed in
the future and that competition will be restored in the industry. The record discloses
that some of the individual defendants anticipated legal action by the Government,
and went ahead in spite of that and violated the law. They also tried to anticipate
the remedies that might be applied and did what they could to forestall the effect of
such remedies and retain the benefits of their unlawful actions. The court intends to
make certain that this does not occur. The Government has requested the dissolution
of Hartford. The court, however, is first going to make an attempt to avoid that, if
it is possible to do so and at the same time restore competition to the industry. If
this cannot be worked out to the satisfaction of the court, dissolution will be ordered.

24 United States v. Kearney & Trecker, Civil 3337 (N.D. Iil.) C.C.H. Trade Cases 1940-1943,
p. 571.

25 Id., para. III.

26 United States v. Whitehead Brothers, Civil 17-99 (S.D.N.Y.) C.CH. Trade Cases
1940-1943, p. 665.

27 United States v. Hartford-Empire Co., 46 F. Supp. 541 (N.D. Ohio) ; Hartford-Empire
Co. v. United States, supra note S.

28 46 F. Supp. 541.
29 Id, at 621.
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Any future system for the distribution of automatic machinery must be put on a
basis of outright sale at reasonable prices. This is to include machines made under
all of the patents and applications for patents owned or controlled by all the de-
fendants herein and involved in this suit. In addition, all the defendants shall be
required to license anyone, royalty free, in the manufacture of machines embodying
these patent rights. This will include all patent rights relating to the suction machine,
feeders, forming machines, and lehrs.

The defendants will be enjoined from engaging in interstate commerce unless they
(a) comply with the orders of the court, (b) agree to license anyone, royalty free,
on all present patents and pending applications for patents for the life of the patents,
and (c¢) make available to anyone who desires them copies of drawings and patterns
relating to suction devices, feeders, forming machines (except Lynch), and lehrs,

On appeal the Supreme Court affirmed the Hartford-Empire judgment with re-
spect to the presence of a violation of the antitrust laws.3® However, with respect
to relief in general and compulsory licensing in particular, the majority of the
Court stated :31

The applicable principles are not doubtful. The Sherman Act provides criminal
penalties for its violation, and authorizes the recovery of a penal sum in addition to
damages in a civil suit by one injured by violation. It also authorizes an injunction
to prevent continuing violations by those acting contrary to its proscriptions. The
present suit is in the last named category and we may not impose penalties in the
guise of preventing future violations. This is not to say that a decree need deal only
with the exact type of acts found to have been committed or that the court should
not, in framing its decree, resolve all doubts in favor of the Government, or may not
prohibit acts which in another setting would be unobjectionable. But, even so, the
court may not create, as to the defendants, new duties, prescription of which is the
function of Congress, or place the defendants, for the future, “in a different class
than other people” as the Government has suggested. The decree must not be “so
vague as to put the whole conduct of the defendants’ business at the peril of a sum-
mons for contempt”; enjoin “all possible breaches of the law”’; or cause the defendants
hereafter not “to be under the protection of the law of the land.” With these principles
in mind we proceed to examine the terms of the decree entered. . . .

Paragraph 24 enjoins each of the corporate and individual appellants from engag-
ing in the distribution of machinery used in glass manufacture or in the distribution
of glassware in interstate commerce unless each files with the court an agreenent
(a) to license, without royalty or charge of any kind, and for the life of all patents,
any applicant to make, to have made for it, and to use any number of machines and
methods embodied in inventions covered by any patent or patent application now
owned or controlled by such defendant; (b) to license, at a reasonable royalty (to
be fixed by the court, in case of dispute) any applicant to make, have made for it,
and to use any number of machines and methods in the manufacture of glassware
embodying inventions covered by patents hereafter applied for or owned or con-
trolled by any defendant . . .

30 Supra note 5,
31 1d. at 409-17.
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Since the provisions of paragraphs 21 to 24 inclusive, in effect confiscate con-
siderable portions of the appellant’s property, we think they go beyond what is re-
quired to dissolve the combination and prevent future combinations of like character.
It is to be borne in mind that the Government has not, in this litigation, attacked the
validity of any patent or the priority ascribed to any by the patent office, nor has it
attacked, as excessive or unreasonable, the standard royalties heretofore exacted by
Hartford. . . .

Paragraph 24(a) of the decree should be modified to permit the reservation of
reasonable royalties and its provisions should be restricted to feeders, formers,
stackers and lehrs and patents covering these or improvements of them, or methods
or processes used in connection with them.

On remand from the Supreme Court, the District Court thereupon entered a de-
cree on October 31, 1945, providing for compulsory licensing of the patents at
reasonable royalties. This judgment was amended in 1947 pursuant to a settlement
arrangement between the government and the various defendants.

Following the success in obtaining the early consent and litigated decrees requir-
ing compulsory licensing and dedication, the Department of Justice has followed
a policy of seeking relief of this kind in essentially all cases involving patents. The
current policy has been summarized as follows :32

The ordinary type of relief in cases of patent misuse is in most instances the imposi-
tion of a duty on the patentee to license his patents in the field of the antitrust viola-
tion. In the majority of cases, the patentee is allowed to charge and receive reasonable
royalties. The compulsory licenses are non-exclusive and cancellable by the licensee,
but only under exceptional circumstances (most notably because of nonpayment of
royalties) by the licensor. The way of ascertaining the reasonableness of the royalties
due in case of controversy is necessarily somewhat complicated, the consent judgment
court being vested with ultimate authority in that respect; experience has shown,
however, that the parties, familiar with their own businesses, have no difficulties in
reaching agreement as to the amount of reasonable royalties. Compulsory licenses
may extend to future patents as well.

While the propriety of compulsory reasonable royalty-bearing patent licenses has
become quite generally accepted, the same is not true with regard to royalty-free
licensing. It has been the practice of the Antitrust Division to demand relief by
royalty-free licensing or dedication of patents (though being quite different in theory,
the financial effects of both are the same on the patentee) if the facts of the case call
for it. No doubt, this drastic type of relief is not justified and is not requested in
each and every instance of patent misuse; however, if the situation, antitrust-wise,
is serious enough, availability of the patent invention to the public without any
consideration may be the only effective remedy. In a considerable number of cases,
defendants have felt that they should consent to royalty-free licenses or dedication
of their patents which had been misused in the past.

In the period since 1941 over 100 judgments have provided for compulsory licens-
ing or the dedication of patents. Over 300 antitrust defendants are subject to these

32 Kilgore, Antitrust Judgments and Their Enforcement, ABA Antitrust Section Report,
Volume 1V, 102, 115 (1954).
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decrees. The great majority of these have been consent judgments with provisions
for compulsory licenses at reasonable royalties. A relatively small number have
provided for royalty-free compulsory licensing or dedication of patents, one of
these being a litigated decree.®® The total number of patents affected by compulsory
licensing decree provisions has been estimated at no more than 30,000 to 35,000.34
In terms of subject matter the decrees encompass a wide range of industries and
products, and in some instances—such as the Hartford-Empire case—the decrees
have extended to virtually all the business concerns in the industry.

Since most of the compulsory licensing and patent dedication decree provisions
appear in consent decrees, and in many litigated cases the courts have been silent
as to the specific reasons for the decree provisions, the number of judicial statements
of the rationale behind the decrees is small. The Supreme Court has spoken on this
subject in the Hartford Empire,3® National Lead,® and Gypsumd” cases. However,
in the latter case the Court did not discuss the rationale of the compulsory licensing
in other than general terms directed to the remedial purpose of the decree as a
whole. In the Hartford-Empire case the majority of the justices sitting overturned
the royalty-free licensing provisions of the decree below. The majority opinion re-
flects a considerable concern with the confiscatory character of the royalty-free li-
censing provisions as compared with the remedial purposes of the decree. However,
the opinion gives no specific reasons for the royalty-bearing license provision that
was substituted as compared with other possible decree provisions directed to the
same end. In the National Lead case the government sought by appeal to obtain a
royalty-free licensing provision or its equivalent in the decree in lieu of the reason-
able royalty licensing ordered by the court below. The majority of the Supreme
Court affirmed the decision below, again pointing to the remedial rather than puni-
tive purpose of the decree, but noting also that the district court had justifiably
concluded from the evidence that the payment of royalties would not retard the
growth of competition.®® In each of these two Supreme Court decisions, however,
a minority of the Court insisted that royalty-free compulsory licenses should be
required in view of the past conduct of the defendants. The following statement
from Mr. Justice Rutledge’s dissent in the Hartford-Empire case brings out the
point :39

The requirement of licensing of existing patents, royalty free, would present
greater difficulty if the violation had not been so gross and so long continued. But
because it was both, and because the evidence shows a long course of using patents
and patent position illegally to acquire other patents and consolidate still stronger
positions, it is impossible now to determine what patents members of the combination
may have acquired illegally. The certainty is however that many were so acquired.
Since the pool and its members are not required to dispose of the patents, any

33 United States v. General Electric Co., 115 F. Supp. 835 (D.N.J. 1953).

34 Hollabaugh, Patent and Know-How Relief in Antitrust Cases, 13 (Lecture delivered
April 19, 1956, before the National Industrial Conference Board, Inc.).

35 Supra note 5.

38 United States v. National Lead Co., 332 U.S. 319 (1947).

37 United States v. United States Gypsum Co., 339 U.S. 959 (1950).

38 Id, at 347-8.

39 Supra note 5 at 450.
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revenues now received by them from the existing patents are the result, and inevita-
bly will continue to be the result, of the owners’ violation of the law. To permit the
continued collection of royalties would be to perpetuate, for the lives of the patents,
the illegal consequences of the violations. That the court is bound, in equity, and by
the statute, not to do.

In dissenting in the National Lead case, Mr. Justice Douglas more specifically
pointed to the effect of royalty collections in retarding the growth of competition
because “each dollar of royalty adds a dollar to the costs of the new competitor and
gives the established licensor another dollar with which to fight that competition.”4®

The lower courts have for the most part stressed economic considerations in their
treatment of the question of compulsory licensing decree provisions. Thus, in the
United Shoe Machinery case, Judge Wyzanski stated :4!

Similar reasoning dictates the decree’s treatment of patents. Defendant is not being
punished for abusive practices respecting patents, for it engaged in none, except pos-
sibly two decades ago in connection with the wood heel business. It is being required
to reduce the monopoly power it has, not as a result of patents, but as a result of
business practices. And compulsory licensing, on a reasonable royalty basis, is in
effect a partial dissolution on a non-confiscatory basis. . . .

A more striking example of the application of economic considerations is found
in the General Electric case, where Judge Forman ordered dedication of certain
patents. He there stated :2

Where the profit margin on the production of lamps is as narrow as it is at the
present time any licensing fees may prove an important factor in limiting or inhibit-
ing the growth of competition. In view of the fact that General Electric achieved its
dominant position in the industry and maintained it in great measure by its extension
of patent control the requirement that it contribute its existing patents to the public
is only a justified dilution of that control made necessary in the interest of free com-
petition in the industry.

In some decisions, however, the emphasis has been on past conduct rather than
economic considerations. Of these the most specific is the decision on remedies in
the I.C.I. case, where Judge Ryan stated:#

We decree compulsory licensing because the patent rights which were granted the
defendants were misused. The failure to export products manufactured under the
patents resulted from the agreement to divide territories. What might have been done
lawfully by one, acting as a result of his own decision, became unlawful because it
was brought about by common agreement. . . . The needs and requirements of local
markets from which the patentee was excluded by the underlying agreement were
met by patent grants to fellow conspirators. Thus, the patents themselves and the
right to grant licenses under them were used to implement and carry out the allot-

40 Supra note 36 at 368.

41 United States v. United Shoe Machinery Corp., 110 F. Supp. 295, 351 (D. Mass, 1953),
aff’d per curiam 347 U.S. 521 (1954).

42 Supra note 33 at 844,

43 United States v. Imperial Chemical Industries, 105 F. Supp. 215, 222 (S.D.N.Y, 1952).
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ment of territories. The use of these existing patents must be regulated because of
their past abuse.

Although the courts do not appear to have stressed the point, another considera-
tion can be pointed to as the basis for entry of compulsory licensing decree provi-
sions. Pure Section 2 cases aside, the antitrust cases involving patents have turned
on conduct by which the patents have been used in connection with license practices
not contemplated by the patent laws. Entry of a decree provision requiring licenses
on stated terms is self-executing and frees the court of the need to attempt the
framing of an all-inclusive statement of prohibited license provisions and of the
need to dwell on the circumstances under which a refusal to license is permissible.
A commentary on this subject states:

The difficulties in framing an effective decree are particularly apparent in cases
where patents have been used to effectuate monopolistic control. So long as the
patents are not canceled, a mere reshuffling of patent ownership will be ineffective
in breaking up monopoly, and as long as the patentee is free to grant or withhold a
patent license at his pleasure, the striking down of one set of restrictive conditions
attached to a patent license may lead only to the adoption of another set of conditions
which achieve the same effect. . . .

Until the past few years the patent laws generally afforded immunity from antitrust
prosecution if restrictions were embodied in patent licenses, and even in those cases
where the antitrust claim was allowed, the relief adopted was an injunction against
the enforcement of the then existing patent licenses.

SOME INITIAL OBSERVATIONS ON THE EFFECTS OF THE COMPULSORY LICENSING
AND DEDICATION DECREE PROVISIONS

In the absence of detailed factual studies directed to a significant number of the
decrees with compulsory licensing or dedication provisions, it is not possible to
draw final conclusions as to the effects of the decrees. We can, however, draw a
picture of some of the variations that may be expected by looking to the available
records, and can point to some of the existing information that suggests one con-
clusion or another as to the effects of the decrees in specific cases.

Viewed solely from the statistical standpoint—and on the assumption that the
issuance of licenses is a measure of the effects of the decree provisions in increasing
competitive, effort**—the compulsory licensing decree provisions have an impressive
record. An attorney formerly with the Department of Justice and particularly
familiar with these decree provisions has stated :4

Judgments which require compulsory licensing or dedication are intended to give
others an opportunity to use patents held by the defendant-licensor. The next ques-

44 Compulsory Licensing by Antitrust Decree, 56 YaLe L.J. 77, 81 (1946).

451t has been said that undue freedom in granting patent licenses—such as by the issuance
of licenses at small royalties to all comers or on a royalty-free basis—"may produce just the
deadly inertia and lack of initiative in an industry which the patent system is supposed to fore-
stall.” Bush, Proposals for Improving the Patent System, Study No. 1, Subcommittee on
Patents, Trademarks, and Copyrights, United States Senate (1956), p. 14. So viewed, the
issuance of licenses may not represent a desirable increase in competitive effort.

46 Hollabaugh, supra note 34.
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tion is whether ‘or not competitors and would-be competitors have actually taken
licenses under these judgments. While no total figures are available, it is clear that
a great many judgment licenses have been issued. For example, one defendant-
licensor has 384 licensees; another had 160 inquiries for a judgment license and 71
licenses executed; and still another had a total of 226 inquiries from which 116
licenses were granted. Then there are some defendant-licensors who have issued
no licenses as apparently no one felt that the patents were of sufficient strength or
value to justify asking for a license. On the other hand, I can recall an instance
where representatives of two companies stated that they were going to take a judg-
ment license, not because they wanted the patented art, but to be absolutely sure that
the defendant-licensor who had been an aggressive fellow in enforcing his patents
would not have an opportunity to assert the patents against them. There are, of
course, many factors which bear on the question of licensing, including the scope
and strength of the patents, the availability of other technology, and the aggressive-
ness with which the owner enforces his patents.

As the above quotation indicates, however, these data do not form a reliable basis
upon which to draw any final conclusions. _

Turning to some of the patterns of experience with the compulsory licensing
decrees, a first consideration is the extent the decrees have led to new entries into
the business in question. Most of the patent-antitrust cases have involved charges
that the patents are being used to foreclose competition and the entry of competitors.
In some instances the entry of compulsory licensing or dedication decree provisions
has been emphasized as a means of assuring the entry of competitors. The A.T.&T.
decree?” is a recent example. The complaint alleged that the company had restrained
and monopolized the manufacture, distribution, sale and installation of telephone
equipment. The government further alleged that the company had a strong patent
position that had been used to protect it against alternative forms of communication
and to divide fields of manufacture. By the consent judgment entered January 24,
1956, all the patents owned by the defendants, A.T.&T. and Western Electric Com-
pany, were made subject to compulsory licensing to all domestic applicants and
some 8,600 patents involved in license exchange agreements with General Electric
Company, R.C.A., and Westinghouse Electric Corpcration were made subject to
royalty-free compulsory licenses.

At the time of its entry, the decree was hailed by some as “a sweeping patent
victory” that “will open up the electronics and television industry to competition.”*8
Substantial evidence, however, points the other way. A.T.&T. has had a long stand-
ing and well-publicized policy of licensing all applicants under any patents at reason-
able royalty rates.® At the time of the decree a number of existing licensees indi-
cated that the royalties involved were competitively unimportant and that they had
received very valuable access to “know-how.”%® It may be added that the decree
expressly permits the company to condition the grant of a license on the grant of
a license back under the patents of the licensee.’! Certainly, in the absence of a

47 United States v. Western Electric Inc., Civil Action 17-49 (D.N.J.).

48 Business Week, January 28, 1956, p. 160.

49 See, e.g., Part 3, T.N.E.C. Hearings 961; McHugh, “Bell System Patents and Patent
Licensing,” Bell Telephone Magazine, January, 1949; Business Week, February 4, 1956, p. 27.

50 New York Times, Wednesday, January 25, 1936.

51 Decree, para. X.
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factual demonstration that the patent royalty fees previously charged by A T.&.T.
and Western Electric spelled the difference between entry and non-entry into manu-
facture of the patented equipment, it is merely an expression of opinion to say that
the decree is entitled to credit for causing the entry of new concerns into the field.
Moreover, such expression also involves a prediction of future events rather than
a representation of fact.

Earlier decrees provide additional suggestions as to the effects of compulsory
licensing and patent dedication provisions in stimulating the entry of competitors.
Prior to the entry of the decrees in the Hartford-Empire case, glass-forming ma-
chinery was made for sale or lease only by Hartford-Empire and by Lynch Cor-
poration, both of whom were defendants in the antitrust action and were made
subject to the compulsory licensing provisions of all the decrees. A decade has now
passed since the final settlement decree entered in the case, and 15 years have
elapsed since entry of the first decree by the district court. Yet at the present time
the manufacture of glass-forming machinery for use by ware manufacturers is still
practically confined to Hartford-Empire and Lynch, and there is some evidence
that in the intervening years Lynch has become a less strong competitive entity
vis-a-vis Hartford than it was prior to the decree.5?

In the Vehicular case,® the industry was comprised at the time of the decree of
five major parking meter manufacturers, all of whom were defendants in the anti-
trust case. Prior to entry of the first decree in 1944 two parking meters were under
development by prospective competitors and shortly after the war both meters were
manufactured. In one instance the meter construction was not thought to involve
questions of infringement of the Vehicular patents with the result that the manu-
facture proceeded without raising any questions of patent license. Experience with
this meter proved disappointing and the business was later sold to one of the five
pre-war manufacturers in the field. The other new entry into the field has been
conspicuously successful and currently sells from 60 to 70 per cent of the parking
meters in this country. One of the five firms in the industry prior to the decree has
dropped out, so that at the present writing there are no more concerns in the indus-
try than prior to the decree, and there is evidence that the sales are less evenly
distributed among the competitors than prior to the decree.

A different pattern emerges in the Besser case.’* Here there was a history of
patent infringement threats and other repressive conduct by the major manufacturer

52 In 1945, the year of the Supreme Court decision in the Hartford-Empire case, sales of
Lynch stock took place at from approximately $13 to approximately $17 per share. After
reaching a peak of 2614 in 1946, the stock has declined. Some sales took place in 1956 at $9 per
share, the lowest price since at least 1937. Earnings per share in 1956 are not yet available, but
the 1955 earnings of 0.44 per share are the lowest since at least 1937, Business reverses unrelated
to the antitrust action probably account for a major proportion of the decline. By way of contrast,
Emhart Manufacturing Company, a holding company now operating Hartford-Empire as a divi-
sion, after a period of reduced earnings after 1946 has since had a steady earnings record of
over twice the 1946 rate, and the lowest stock sales price in 1956 was almost twice the highest
price in 1946, Again, factors other than the business involved in the antitrust action probably
account for a major proportion of the gain.

58 United States v. Vehicular Parking Ltd.,, 54 F. Supp. 828 (D. Del. 1944).

54 United States v. Besser Mfg. Co., 96 F, Supp. 304 (E.D. Mich. 1951), aff’d sub nom.
Besser Mfg. Co. v. United States 343 U.S. 444 (1952).
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of concrete blockmaking machines against each attempted entry into the field. In
the period since the decree—and a patent decision holding the principal patents
invalid or not infringed®-—a number of additional manufacturers have entered the
field. Until detailed study has been completed it is not possible to draw conclusions
as to the extent this history is due to the compulsory licensing decree provisions,
the same results could or should have been obtained by alternative decree provisions
directed to specific conduct, or would have taken place regardless of the antitrust
decree. The facts suggest, however, that the combination of the antitrust decree
and the patent infringement judgment has substantially encouraged entry into the
business.

The antitrust decisions themselves emphasize the importance of considering the
nature and scope of the patent rights in evaluating the effect of compulsory licensing
and patent dedication decree provisions. Thus in the Alcoa case the company had
some 800 patents, but only 11 were found to be “competitively significant.”’¢ In
the United Shoe Machinery case®™ the company had nearly 4,000 patents, budgeted
over $4 million annually for research, and in a number of instances had purchased
patent rights from outsiders. Yet Judge Wyzanski concluded that “it is clear that
United’s present dominance does not rest primarily on patents.”? It seems evident
that in cases such as these—where the patents are of limited competitive impor-
tance—the compulsory licensing decree provisions inherently cannot have a greater
importancle in facilitating the entry of competitors into the field.

We also have some preliminary data on the effects of royalty-free compulsory
licensing, or dedication vis-a-vis reasonable royalty compulsory licensing. As noted
above, Judge Forman found that the profit margin in the lamp industry was so
low that the decree must be based on the use of patents without any royalties.5®
Other data point the other way. In a number of cases the courts have refused to find
that royalty-free licensing or dedication—as distinguished from reasonable royalty
licensing—was necessary.®® In the Hartford-Empire case a group of independent
users of glass-forming machines took the position that reasonable royalty licensing
protected their interests better than royalty-free licensing because they needed the
research services of Hartford in order to compete with larger users who could
develop their own machines.®® A further variation is found in the National Lead
case®? where the National Lead Company joined with the Department of Justice

55 Whitman v. Andrus, 194 F(2d) 270 (6th Cir. 1952). -

56 United States v. Aluminum Co. of America, 91 F. Supp. 333, 417 (S.D.N.Y. 1950).

57 United States v. United Shoe Machinery Corp., 110 F. Supp. 295, 333 (D. Mass. 1953),
aff’d per curiam, 347 U.S. 521 (1954).

58 Id. at 333. See Kaysen, United States v. United Shoe Machinery Corp. (1956), pp. 78-91.

59 Supra note 42.

60 United States v. General Instrument Corp., 115 F. Supp. 582 (D.N.J. 1953) ; United States
v. Imperial Chemical Industries, supra note 43.

61 Brief on Behalf of Certain Medium Sized Glass Manufacturing Companies With Respect
to the Remedy, No. 11, October Term 1943, Supreme Court of the United States. Another group
of independent glass manufacturers supported the royalty-free provisions of the district court
decree on the ground that the decree adequately provided for the continuance of the Hartford-
Empire services, See Compulsory Patent Licensing by Antitrust Decree, 56 YALE L.J. 77, 102-3
(1946).

62 Supra note 36.
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in seeking compulsory royalty-free licensing of the patents, thus indicating that this
company thought its competitive position would be strengthened by royalty-frec
access to the patents. Yet National Lead shared with its co-defendant, DuPont, a
predominant share of the titanium business.

The Vehicular Parking case®® provides further data on royalty-free licensing.
There, Magee-Hale—the highly successful new concern in the business—sought a
compulsory license under the decree and argued vigorously in the resultant royalty-
setting proceeding that it should be required to pay only nominal royalties on the
ground that the patents did not justify greater royalties, and it could not afford to
pay any substantial royalties.* Yet Magee-Hale has paid patent yoyalties to its
incorporators in far greater amount than the royalties sought to be charged for
license under the patents involved in the antitrust case.

Two other considerations enter into an evaluation of the effects of the com-
pulsory licensing and patent dedication decree provisions. One is the extent these
decree provisions are really just a practical and convenient way to foreclose the
possibility of further abuse of patent rights. Arguments made by the Department
of Justice in seeking compulsory licensing decree provisions have emphasized this
aspect of the decrees,® as have commentaries on the decrees.%® Antitrust enforce-
ment policy has long been based on the principle that a demonstrated “proclivity
in the past” to violate the law “warrants effective assurance that no such opportunity
will be available in the future,”” and that “there is no reason why the protection of
the public interest should depend solely on * * * somewhat cumbersome procedure
when another effective one is available.”® The question remains, however, that in
thus using broad strokes to overcome the effects of one restraint on competition, the
courts may in the long run lay the basis for another. In this area, particularly, an
evaluation of the situation demands the results of detailed case studies.

Finally, it is difficult to separate punitive from remedial effects of the decrees.
At best, even a decree contemplating a reasonable royalty or other compensation for
compulsory use of property ties the hands of the defendant and to an extent reduces
the value of that property.® The emphasis on past conduct used by the Department
of Justice to support its prayers for compulsory licensing and patent dedication
relief is as consistent with an effort to mete out punishment as an effort to cure a
restraint of trade. While the Supreme Court in the Hartford-Empire and National
Lead cases™ stated clearly that the objective of Section 4 decrees is remedial and

63 Supra note 53.

64 See unreported preliminary report of Arthur G. Connolly, Esq., special master in United
States v. Vehicular Parking, Magee-Hale Park-O-Meter Company, Intervenor, dated April
20, 1950.

65 E g, Brief for the United States in Besser Mfg. Co. v. United States, No. 230, Oct. Term
1951, Supreme Court of the United States, pp. 73-4,

66 £ g, Compulsory Licensing by Antitrust Decree, supra note 44,

87 United Statesv. Crescent Amusement Co., 323 U.S. 173 (1944).

68 Id, at 190,

69 E.g., United States v. Crescent Amusement Co., supra note 67, at 189; United States v.
Corn Products Refining Co., 234 Fed. 964, 1,018 (S.D.N.Y. 1916) appeal dismissed 249 U.S.
621 (1918).

70 Hartford-Empire Co. v. United States, supra note 5 at 414 et seq; United States v.
National Lead Co., supre note 36 at 348.
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not punitive, other judicial statements show that punishment has been a factor.™
Here, again, the matter is one that peculiarly demands the case-by-case approach.

In seeking further enlightenment on the questions arising in connection with the
compulsory licensing and patent dedication decree provisions, two decrees have
been chosen for study as a pilot project. One is United States v. Besser Manufac-
turing Company.” The other is United States v. Vehicular Parking Ltd."™ Each
decree was entered after actual trial; each required the issuance of compulsory
licenses at reasonable royalties; and each has been in effect for a time sufficient to
observe results. One consideration that motivated the selection, however, was the
thought that differences between the two cases will enhance the value of the con-
clusions reached. In addition to the differences between the two industries involved,
the two cases involved substantial differences with respect to the factual patterns
upon which the antitrust charges were made. In the Besser case—while both Section
1 and Section 2 violations were charged—much of the emphasis was placed on the
individual acts of Besser charged to violate Section 2. In the Vehicular Parking
case the primary concern was the network of patent license agreements and their
restrictive provisions.

In studying the two cases a particular effort has been made to evaluate the
importance of the patents involved in the atmosphere of the time the acts of Sherman
Act violation took place. Effort has also been made to ascertdin what the members
of the industry in each instance thought of the patents involved in the antitrust cases
as well as patents in general. While this effort has entailed considerable study and
research beyond the evaluation of the conditions in the industries since the decrees,
it is felt that the conclusions reached can have meaning only in relation to the scope
and importance of patents to the business concerns involved. _

The availability of information is a key concern in the conduct of a study of the
present kind. In the present instance good fortune has been encountered in several
respects. With regard to the Besser case, the public record of a recently decided
treble damage action provides a picture of industry events subsequent to the anti-
trust trial. In the Vehicular Parking case an extensive compulsory licensing royalty
proceeding, a number of patent infringement actions, and the public record of a tax
proceeding concerning the principal concern now in the field, greatly expand upon
the information it was initially thought possible to obtain. By reason of these and
other sources of information it is felt that the depth of factual information collected
is considerably greater than that which would be anticipated.

It is too early to state final results of the case studies. A few facts of each case
nevertheless warrant comment. In the Besser case there was a history of threats
of patent infringement action, as well as the filing of infringement suits against the

71 E.g., United States v. Imperial Chemical Industries, supra note 43. The Western Electric
decree, supra note 47, provides for royalty-free compulsory licensing as to 8,600 patents involved
in agreements with R.C.A., General Electric, and Westinghouse Electric Company. Were the
decree entirely remedial in character it is difficult to see any rational basis for treating these
patents on a different footing than other patents, which were made subject only to royalty-
bearing compulsory licenses,

72 Supra note 54.

73 Supra note 53.



144 Patent, Trade-Mark, Copyright Journal of Research, Education

customers of competitors, to forestall competition. The compulsory licensing pro-
visions of the decree—as well as a concurrent decision holding the main patents
invalid and not infringed—has destroyed the basis for such threats and infringement
suits. Yet the market power of Besser has increased rather than decreased in the
years since the decree—indicating that factors other than the patent threats and
suits were at least primarily responsible for the Besser market position. At the same
time there are competitors who have undertaken manufacture since the decree who
place considerable value on the freedom to manufacture without patent threats
and to that extent benefit indirectly from the compulsory licensing provisions of the
decree.

In the Vehicular Parking case there was a patent pool formed to fix prices and
exclude competitors. Patent infringement threats and suits against the customers
of non-licensees were freely made. Since the decree the nature of the industry has
completely changed—but not in a way that might be anticipated from the decree.
Only one significant new firm—Magee-Hale—has entered the field, and its entry
seems to have been independent of the decree. The only other substantial effort
to enter was unsuccessful for reasons unrelated to patents or the decree. Magee-
Hale is now the major manufacturer of parking meters and enjoys a sales volume
almost twice that of all the other firms combined. In this instance it does not appear
that the entry of any new businesses can be attributed to the decree, and at most
the compulsory license provisions gave some assurances to the company that is now
the leading concern in the industry.

It is not anticipated that the present pilot study will lead to conclusions having
general applicability. It is hoped, however, that further studies will be made and that
eventually a fund of factual information based on numerous case studies covering
the full range of significant variations will be accumulated. It should then be possible
to indicate the influence of the various factors on the effect of compulsory licensing
and patent dedication decree provisions and thereby draw generally applicable con-
clusions as to the meaning of these decrees with respect to the general operation of
the patent system and to state the criteria that should govern their entry.



Licensing Abroad of American-Held Patents,
Trade-Marks, and Techniques”

J. N. BEHRMAN, Principal Investigator

SUMMARY

LICENSING ABROAD of American-held patents, trade-marks, and techniques is a
rapidly expanding practice of U.S. businesses. They have found that licensing is
a technique for meeting increasing restrictions on trade and payments, of gaining
additional profits from these proprietary items, and of extending the benefits of the
American competitive system to other countries.

The present study of this segment of international business and legal practice is
an attempt to obtain information on the motivations of companies engaged in
licensing, on the legal and economic and governmental problems faced, and on the
nature and extent of licensing. Such information is not readily available in published
sources. The Foundation has found it necessary to embark on an extensive inter-
view and questionnaire approach. To date some 65 corporations have been
interviewed and a mail questionnaire has been distributed. Both of these approaches
will be continued and expanded during the coming months,

In addition to gathering information concerning the broad picture, the Founda-
tion staff is analyzing some of the basic economic, legal, and negotiating problems
of licensing. A report on the conclusions from this pilot study will be forthcoming
later in the year. The present paper is in the nature of an interim report on the
motivations and problems of licensing, on the roles of government, and on some
tentative analyses of the effects of licensing on the economics of countries involved.

Tm-: AMERICAN FIRM that obtains patents or registers its trade-mark in the
United States frequently has the same motivation to obtain patents or register
its trade-marks abroad—that of protection. Patenting of products or processes
abroad or registration of trade-marks is a means of preventing unprivileged com-
petition from arising in foreign markets. If the firm has overseas branches or wholly-
owned subsidiaries, it may patent or register abroad to protect its foreign opera-
tions. Or, it may wish to secure export markets for itself against foreign competi-
tion. Complementary to either practice, or as a primary policy of itself, the firm may
license foreign firms to manufacture, use, or sell products covered by its foreign

* This is a research interim report on Project 5a, Relation of American Patents, Trade-
Marks and Techniques and American-Owned Foreign Patents to Foreign Licensing. Mr.
Jerome Jacobson, Washington economist, is Consultant for this project.
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patents and/or trade-marks. In most cases, in order for the foreign firm to exercise
effectively the privilege it has been extended, it must also obtain certain secret or
specialized technical know-how held by the licensor. Thus, licensing of patents and
trade-marks is closely tied to exchange of technical knowledge. In many instances,
what the licensee wants primarily is the know-how; the patent and/or trade-mark
is desired for the privilege and protection each gives. The existence of the foreign
patent or trade-mark usually derives directly from a prior ownership by the Ameri-
can firm of the corresponding American rights. The American patent system encour-
ages the research and development by American firms which are extended to foreign
firms under licenses. In all but the strictest legal sense, therefore, the practice of
licensing of foreign rights held by Americans is an extension of the benefits of the
American patent and trade-mark systems.

In most instances, the rights (patents and trade-marks) which an American firm
acquires abroad are supplementary to the rights that it has previously acquired
under the American systems. Since many countries abroad require filing of patent
applications within a year after the patent applications are filed in the “home”
country, the decision which faces the American firm is whether the protection or
potential licensing abroad is desirable enough to warrant the expense of obtaining
and maintaining the foreign rights. Apparently, this decision is taken almost wholly
on the basis of whether the protection obtained is worth the cost. The profitability of
future licensing is usually a secondary consideration in the initial decision to file
or register abroad.

Once the foreign rights have been obtained, licensing becomes the chief means
whereby the benefits of the encouragement of American research and development,
themselves a product of the American patent system, are extended abroad profitably
to both parties. Foreigners will, of course, be benefited by exports of American
products which have been produced under encouragements of the patent system.
But an even larger benefit accrues to the foreign country when its industries are
made more efficient, and a wider range of goods are produced at lower cost through
obtaining American know-how and patent rights. Collaterally, U.S. firms obtain
significant benefits from research carried out by foreign companies through
licensing. The flow of technology and of patent rights into the United States is an
important aspect of international business operations. This project of The Patent,
Trade-Mark, and Copyright Foundation has been delimited initially, however, to
cover only the flow of U.S. rights to foreign recipients.

OBJECTIVES AND SCOPE OF THE STUDY

While the transfer and exchange of patent rights and production techniques
have marked international business relations for decades, the past 10 years
have witnessed an increased emphasis on foreign licensing. Interest in the
problems ard procedures of licensing has risen rapidly both within and outside of
business circles ; governments abroad have shown a preference for licensing arrange-
ments over direct investment and over imports in many instances, and the U.S.
Government has given positive encouragement to foreign licensing. Yet, no com-
prehensive study has been made of the many aspects of licensing; such as, its
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extent, the motivations behind it, its effect on economic development or on produc-
tivity abroad, the problems and procedures of negotiation, and the variety of legal
and administrative problems surrounding the successful negotiation and continua-
tion of an agreement. The sparsity of information on these important aspects of
international business relations is attested by the fact that the card-catalog references
in the Congressional and New York Public Libraries on foreign licensing are nil.
A few materials have been found scattered through a small number of business
oriented periodicals." Whereas the impacts, problems, and advantages of exports
and of foreign investments have been widely examined, those of licensing have not.
Nor is it possible to transpose the analyses and conclusions concerning exports and
foreign investment wholly into the problems of licensing, for these three ways of
doing business abroad have essential differences.

A distinguishing characteristic of licensing is that the property transferred is
intangible. In its pure form (i.e., when unaccompanied by a sale of goods or
services), licensing differs from export trade in that it does not involve the shipment
of goods abroad—though the goods sold under license in the foreign market may
be identical to those made in the United States—and the foreign exchange trans-
ferred from the licensee’s country is only a fraction of what would be required for
the importation of equivalent end-products. Licensing differs also from direct invest-
ment in that the former does not require.a cash investment on the part of the
American firm, and it does not involve participation by Americans in the ownership
or management of the foreign licensee; however, licensing does not preclude an
equity ownership or partial control.

“Pure” licensing is a means of doing business abroad when economic, political,
or private business problems reduce the profitability or unduly increase the risk of
export trade or direct investment. However, licensing may be combined with either
exports or investment to provide greater protection or greater certainty in business
relations or greater profitability.

The differences between licensing, exporting, and investing indicate that there
are differences in proximate motivations for each. Although the ultimate motiva-
tion for all is business profit, the reasons why one tactic is chosen over another (or
why they are combined in some instances) is one of the major questions to be
examined in this Foundation study. Another topic of inquiry is the impact of tax
and antitrust law on foreign licensing; these problems do not arise in the same
way under exports or investment. Other important aspects of overseas operations
—governmental policies and economic effects—also will require examination,
because the specific problems and results differ as between licensing and export
or investment. '

MOTIVATION TO LICENSE

The rapid growth of licensing since World War II has apparently been signi-
ficantly a result of trade and currency restrictions abroad reflecting the dollar-
shortage. These restrictions have militated against large dollar-purchases by foreign
countries and against their acceptance of some investments by U.S, firms which
would not contribute to their development programs in ways that the government
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desires and yet which would require sizable fixed repayment in dollars. Licensing
has become a welcome substitute, in some instances, for trade and investment.

The postwar disturbances to technological developments, especially in Europe,
apparently have also been a strong factor in encouraging the growth of licensing.
As European nations were aided by the European Recovery Program, however,
their reliance on American techniques diminished to some extent. But, the desire
in the underdeveloped countries for industrialization has sparked their drive to
acquire modern techniques. Both because of their need for technical know-how and
of their desire for economic nationalism (i.e., greater national self-sufficiency),
some countries have preferred licenses over either ‘commodity or capital imports.

Also, the postwar tensions and war fear in a large number of countries, which
could result in expropriation or nationalization of industries (or firms), tended
to dampen the involvement of capital by American firms either in direct investment
or export capacity.

These motivations may be hoped to be temporary, however, and there is evidence
that many American firms are heing motivated to license abroad increasingly by a
better appreciation of opportunities to make profitable use of a proprietary item
which originated basically for purposes other than licensing. For example, with
over-all economic growth both in the United States and abroad, many firms have
embarked on expanded and aggressive overseas operations as part of the general
drive for markets. In doing so, they have expanded their patent programs in
the United States and consequently abroad and have found that licensing will bring
returns which they otherwise would not obtain. Some American firms have found
that licensing is particularly justified in conditions where costs abroad are lower .
(especially taking transportation into account) and its exports are thus discouraged
and/or where tax considerations or the lack of available capital militate against
direct investment abroad.

The shifting nature of motivations could well bring a shift in the orientation to
filing of patents and registering of trade-marks abroad if it is found that licensing
abroad is an operation which can stand on its own feet rather than involve unattrac-
tive exports or investment. While it is not now apparent that many U.S, firms
alter their foreign patenting programs in order to license abroad or that they have
significantly modified their research and development to meet responsibilities under
licensing agreements, such results might conceivably occur with a continued growth
of licensing—particularly of cross-licensing. Cross-licensing is an arrangement
under which the parties agree to exchange present and, in some instances, future
patents and know-how relating to the products covered. The acquiring of technology
from abroad under such arrangements constitutes an important motivation to
licensing by some American firms. Recent evidence shows that German and Amer-
ican firms are entering into quite close and extensive business partnerships based
on the exchange of rights to produce specified products, to use particular trade-
marks, and to be informed of technical developments made by each.!

1 See New York Times, February 3, 1957, for a review of the extensive cooperation between
these companies.
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QUESTIONNAIRE AND INTERVIEW APPROACH

The normal research procedures of digging through secondary and then primary
sources of information have not been available to the investigators in studying the
motivations of American firms to license abroad. It was found necessary, therefore,
to go directly to the business firms themselves.

A preliminary questionnaire was sent to a select list of 70 firms; they were asked
to examine the questions to determine whether they could and would answer them
at a latér date. The response indicated that most would cooperate but that each
had reservations concerning data which might be considered “confidential” to that
firm. The response also indicated that a personal interview approach would be
more fruitful in developing comprehensible and useful questions and answers.
Officials of over 50 firms have now been interviewed “across-the-desk,” with a cross-
section of general counsels, export managers, executive vice-presidents, and presi-
dents having been questioned. Interview time has been between one and three hours
per firm. The results to date indicate that this method of investigation will produce
comparable and useful information; this technique will be continued in order to
diversify the sample and to obtain information concerning the experience of firms
in each major industry, including large, medium, and small corporations.

Out of the experiences of personal interviews the Foundation staff developed a
questionnaire which is being sent to a larger number of firms that cannot be can-
vassed personally. These questions are designed to obtain both quantitative and
qualitative information on the motivations pertaining to and the nature and extent
of licensing. Where a firm has not engaged in licensing abroad, it is hoped that the
reasons for this decision can be set forth in a form that will illuminate some of the
reservations of American firms or the alternatives which they have deemed more
profitable, If, at the same time, it were found that the firms which did not license
were filing patents abroad extensively, it is probable that they would profit from
greater information as to the feasibility of licensing—a purpose of the present study.

LEGAL ASPECTS

Foreign licensing is significantly affected by various legal problems. These include
problems of compliance with different foreign patent and trade-mark systems,
of payments of a variety of taxes, and of interpretation of the American antitrust
laws. In order to delimit the study, an examination of foreign patent systems and
of foreign tax systems has been excluded from this phase of our investigation. These
problems are obviously important and might fruitfully be made topics in a larger
study. We have, however, chosen to emphasize American tax and antitrust aspects.

The major problem with reference to taxation of royalties is that of who is to
bear them—the licensee or the licensor. Most licensors attempt to avoid problems
of foreign taxation by requiring that royalties be free of all local taxes. Such a pro-
vision is important in the event of changes in the tax law. For example, the recent
attempt of the French Government to impose a “turnover tax” on royalty income
to the licensor caused some American firms to re-write their agreements; other-
wise, their license arrangements would have become unprofitable.
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Differences in tax treatment of income received through royalties or as divi-
dends have been instrumental in causing some firms to license rather than invest and
others to conclude formal licensing agreements with their own subsidiaries. Taxa-
tion does not, however, appear to be a vital concern in decisions to license or not
to license. If it were, there would probably be more use than there is of administra-
tive techniques for reducing the impact of taxation. One such technique is that of
establishing a subsidiary in a tax-haven country; the subsidiary would operate the
licensing agreements and receive the income. It could retain royalty payments made
to it and/or use them without their becoming subject to payment of U.S, taxes
on any part of the royalties received. Few U.S. firms take advantage of this oppor-
tunity, partly because of the overriding weight of the desirability of administering
the agreements from the home office. But these observations do not exhaust the
possible impacts or avoidance of taxation; these problems will be examined more
closely by the Foundation.

The issuance of licenses under patents or trade-marks involves a variety of
practices which may or may not be illegal under the American antitrust laws and
similarly may or may not constitute unfair competition. At the outset a business
firm must make decisions regarding whether the licenses shall be exclusive or non-
exclusive and, especially in the case of patent licenses, whether they shall contain
restrictions on the quantity to be manufactured, territorial allocation, field of use,
and first-sale price. These are illustrative of the numerous aspects on which legal
trade attempts to monopolize under the antitrust laws of the United States and
cognate laws relating to trade-marks and unfair competitive practices.

Some U.S. firms advocate the use of non-exclusive licenses to minimize risks of
antitrust violation—at least non-exclusive with reference to field of use and sale.
But, where the market abroad is not large and/or where the competition from other
manufacturers is stiff, the licensee may insist on an exclusive right to manufacture
and to sell in order to reduce his risks. The licensee may also desire the licensor to
be excluded from the foreign market. Similarly, in order not to create competition
for himself, the licensor may wish to exclude the licensee from the home market;
and to protect his third markets abroad, the licensor may restrict the licensee to
manufacture and sell only in the country within which the patent is granted or the
trade-mark registered. :

These restrictions need not be negative ones in the sense of stating that the
licensee “‘cannot” manufacture, use, or sell the product in specified areas. The
agreement may rather state the positive rights transferred—as permitting manu-
facture, use, and sale under the stipulated rights within the territory of the patent
or within that territory plus other specified areas. The licensee may be permitted
to operate under the patents filed in a variety of countries, thus opening opportuni-
ties in third markets to him. The licensor may reserve the right to operate in third
markets himself and to permit any subsequent licensee to operate there, leaving such
territory for open competition.

Since many of the antitrust laws of the United States cover trade or commerce
with foreign nations, interpretations of these laws impinge on foreign licensing
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agreements. There is great need for clarification not provided in existing judicial
decisions involving the foreign commerce of the United States. Most of the decided
cases have involved so-called international cartel arrangements for division of
markets or price-fixing. Consequently, courts have had little occasion to adjudicate
the legality of patent or trade-mark licensing as separable transactions not integrated
with an over-all illegal purpose of misuse of patent and trade-mark rights.

It is nevertheless true that some business executives and their legal counsel feel
that the Department of Justice and the courts have taken such an inflexible attitude
toward any restrictions whatever of the licensee or licensor in the sale of products
that it is best to counsel them to grant exclusive licenses only to manufacture, but
to grant non-exclusive licenses to use or sell. The major provisions to be avoided,
they argue, are those which expressly or by implication unduly restrict the domestic
or foreign commerce of the United States or that in any way restrict the operations of
the licensee with regard to products of his own design, made with his own processes
and under his own trade-marks. This view stresses that licenses should not be used
as the means of dividing world markets or fixing prices.

Before World War 11, licensing was sometimes employed to share markets; it
was a front for the intent to restrict. The attitude of American firms toward licensing
seems to have shifted significantly since World War II, however. Many see it now
as a means of making profit from extending a proprietary right to others. For these,
licensing results in a desirable extension of competition and a reduction of costs of
production with the most efficient firms expanding their production and possibly
their exports.

The cartellization of some European industry, however, makes it difficult for many
foreign licensees to understand why American firms will not grant them exclusive
rights—not only in their own country but also in third countries. Where it is neces-
sary to grant the licensee some exclusive rights—as may be the case where the
foreign government insists on exclusive privileges at home and in third markets,
so as to expand exports—the American firm must find some means to prove that the
exclusion is not unduly restrictive of trade or commerce of the United States. One
means of supporting the argument that the license is a bona fide business transaction
and not just a front for trade restriction is the extent t6 which the license 1s used
in foreign production. Under this test, licensing of know-how becomes important
s0 as to facilitate the licensee’s production. On occasion, the Department of Justice
has recognized the importance of know-how by insisting on its being granted when
seeking relief against patent abuses.

There remains considerable uncertainty as to the rights of exclusion which may
be granted under licenses abroad, and recent court decisions (e.g., the Timken ball-
bearing case) have caused many U. S. firms to feel that the trend is toward more
stringent interpretation of the legislation. This uncertainty has caused some offi-
cials to urge creation of a mechanism through which license agreements could
be cleared. The problems created by uncertainty, the possible actions to protect
against litigation which licensors might take, and the feasibility of governmental
clearance are continuing topics of the present study.
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ENCOURAGEMENT BY THE U.S. GOVERNMENT

The U.S. Government considers patents and trade-marks as important contribu-
tions to that confidence necessary to support lasting business relationships. One
official has stressed this as follows:

A world in which men may enjoy the good things produced by their neighbors in
all parts of the globe, and may buy each other’s products with confidence in their
quality and in the integrity of the maker and the seller is a world that will not be
troubled by fears and dissension. The marketing tools provided by patent and trade-
mark protection are essential to the creation of such a world. One of the surest founda-
tion stones upon which a market for a product can be built is confidence on the
part of the buyer that the product will always be the same quality and will always
do what it has done before. Integrity of brand names, assurance that a trade-mark
will appear only on the products made, or controlled, by a particular maker is a potent
instrument for building such confidence.2

In order to encourage interest in licensing, the Government helps protect licensors
of defense items, extends guaranties, and offers basic information concerning poten-
tial licensees, conditions abroad, and means of protecting foreign rights. For exam-
ple, the Bureau of Foreign Commerce collects and disseminates information on
means of protecting industrial property rights throughout the world. The informa-
tion concerns laws governing patents and trade-marks in a host of countries and is
available to trade associations, attorneys, and other interested parties. In its World
Trade Information Service, the Department of Commerce also publishes studies
on patent and trade-mark regulations of various countries, A variety of other
services are provided also. Many licensors have found the Department of Com-
merce’s information services useful in determining the advisability of pursuing
licensing arrangements further than the investigatory stage, but they rely more
on their own contacts to develop the initial exploratory situation.

1. Licensing for U.S. Defense

In order to facilitate exchange of patent rights and of technical information for
defense purposes, the U.S. Government has negotiated a series of bilateral agree-
ments with Belgium, Netherlands, Greece, Turkey, Japan, the United Kingdom,
Italy, Norway, Germany, Denmark, and France. The Department of State, which is
responsible for negotiating the bilateral technical exchange agreements, has asserted
that the success of national and allied measures for the defense of the Free World
will depend in large measure upon the efficient production of military materiel for
the armed forces. This production can be accelerated and made more efficient and
inexpensive if technological advances are readily exchanged among the allied nations;
an effective interchange depends upon the individual companies in the respective
countries. To encourage such interchange, the bilateral agreements attempt to estab-
lish procedures which will protect the property rights of the owners of patents
and technology.

2E, E. Schnellbacher, “Patents and Trade-Marks as International Marketing Tools,”
Bulletin, American Patent Law Association, April-May 1956, pp. 146-147.
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Foreign governments have a direct interest in such exchanges and have sometimes
called to the attention of respective private parties the desirability of a licensing
arrangement. Even under private arrangements, governments are concerned that
the fees be reasonable so as to keep defense costs low and that the agreements will
permit flexibility to meet changing military demands. But the foreign government’s
interest is more direct when it becomes the licensee. In this event, the American
licensor can hardly bargain at arm’s length; the licensor’s interest is protected by
a Technical Property Committee of the U.S. Government, which recommends to
the foreign governments what means might be employed to assure “prompt, just,
and effective compensation” for any use or disclosure of technical information.

While there is little evidence that the bilateral agreements have stimulated an
expansion of licensing, this aspect of the study may turn up important elements
concerning effective government policy.

2. U.S. Guaranties

Since licensing is motivated in many instances by the desire to avoid currency
restrictions imposed on trade or returns from direct investment and since political
uncertainty has given rise to licensing instead of direct investment in other instances,
the U.S. Government’s program of convertibility guaranties under the International
Cooperation Administration has been extended to licensing agreements. The
objective of the program—Tlike that of the bilateral agreements—is to foster respect
for and understanding of free institutions through the encouragement of private
commercial contacts. The program is, in essence, a special type of insurance opera-
tion under which the insured pays a fee for protection against certain risks: namely,
that the local currency receipts of the licensor arising from his agreement abroad
might be blocked and not be convertible into dollars and/or that his proprietary
rights might be lost through expropriation of the licensee, confiscation by the host
government, or war.

These guaranties are available in any country which has instituted the program
by signing agreements with the United States; approximately 30 countries have
entered into specific agreements, including nearly all nations of Western Europe
and several countries in Latin America and the Far East. Guaranties may be
obtained for any contribution of capital goods, materials, equipment, services,
patents, processes, or techniques in the form of a loan, the purchase of a share of
ownership or participation of royalties, earnings or profits. But the guaranties are
available only for new agreements and at a premium of %% of one per cent per year
of the amount of protection provided under each risk. The guaranty agreement is
a contract between the licensor and the U.S. Government extending up to 20 years.
To enter into the contract, the licensor must supply a copy of the licensing agreement
and show that he has the necessary approvals from the government of the foreign
country concerned.

The necessity of disclosing provisions of the licensing contract to the U.S. Govern-
ment has prevented some firms from using the guaranty program; they consider
that disclosure of some information in the agreement is undesirable. However, a
variety of firms have made use of the guaranties. For example, NABISCO obtained
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a guaranty to convert lira into dollars up to $900,000 over a period of 10 years;
Godfrey L. Cabot, Inc., obtained a guaranty of up to $1 million on marks arising
from a German arrangement; Johns-Manville insured up to $350,000 arising from
another German agreement ; and Clark Equipment Co. insured returns from direct
investment and a licensing agreement up to $479,000. About half of ICA’s guaran-
ties during 1950-1955 covered royalty payments or equity investments received for
patent rights or technical assistance.

Despite the coverage of the program, comparatively few licensors have found it
desirable to use the facilities, Many have found that where the host country was
politically stable and economically sound enough to warrant a license agreement,
it was also sound enough not to require a guaranty. A major question remains
of how to make the guaranties more attractive. One answer would be to find ade-
quate ways of protecting a licensor against expropriation. It is, as yet, difficult
to know how to insure expected royalty payments against the risk of expropriatory
actions. The ICA has not found it possible to insure against this eventuality because
of the difficulty of finding a means to measure the loss the licensor would suffer if
such action prevented execution of the agreement. For example, suppose that a
license agreement provides for a 6 per cent return for 15 years and the government
takes over the licensee firm at the end of five. What would the royalties have been
over the remaining years? No solution to this question has been found, and the
ICA offers expropriation insurance to licensors only where fixed and definite
royalty payments are required. If an agreement calls for a minimum payment of
$25,000 per year for 10 years and a total fixed payment of $250,000, then a contract
would be written for that amount against the risk of expropriation; so far, few have
been written,

POLICIES OF FOREIGN GOVERNMENTS

Foreign governments have attempted through requirements of approval of
licensing agreements and through currency restrictions to encourage those arrange-
ments which it wishes to be made and to discourage others. In some instances, gov-
ernments publish lists of industries needing foreign technical and capital assistance ;
as development programs progress, the lists are changed to reflect the opening up of
new opportunities., Positive inducements are often provided through tax freedom
for a period of years; this preference may redound to the benefit of either the licensee
or the licensor, but in either case, the conclusion of an agreement is facilitated
through such reductions in cost of operation. Also, a preferential exchange rate may
be offered for the transfer of royalties or in calculating the value of services and
equipment contributed to the licensee.

Some governments have used the requirement of approval of both licensing and
direct investment so as to encourage the former and discourage the latter. The
French government, for example, has refused permission to some U.S. firms or
their subsidiaries to establish plants in France; the government has considered
that French capacity was already adequate to supply the demand for the products
involved. Under these conditions, France could well agree to a licensing arrange-
ment with a U.S. firm, particularly if the agreement reduced the costs of the French
plant and enabled it to compete better with imports and in third markets. The
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antipathy to the introduction of U.S. firms, which might out-compete “home”
enterprise because of advanced technology and scientific management, does not
extend to licensing operations; under licensing the “home” firms obtain these same
techniques for their own improvement.

While the policies of foreign governments are important in the over-all picture
of foreign licensing, their detailed examination will have to await a more extended
study than the current one by the Foundation.

ECONOMIC EFFECTS ON COUNTRY OF LICENSEE

Foreign licensing has often been referred to as a “Private Point Four” program;
it is non-financial foreign investment which may or may not be directed toward
specified economic goals but which has a considerable impact on the success of
developmental or productivity programs, It directly supplements the “productivity
drive” of European countries under the aegis of the International Cooperation
Administration and the European Productivity Agency, and it helps accelerate
economic growth in the less developed countries.

The pilot study cannot hope to delineate and analyze all of the effects of licensing
on both industrialized and developing countries. Three main aspects have been
blocked out for systematic study: the balance-of-payments effects, productivity
effects, and the impact on capital formation in the licensee country.

1. Balance-of-Payments Effects

If we look upon licensing as a substitute for exports (from the standpoint of the
licensee country, a substitute for imports), the short-run balance-of-payments effect
is clear. Local manufacture of the goods made under license saves foreign exchange
far in excess of the amount required to pay royalties. If the license arrangement
is a substitute for direct investment, the effect is less clear: depending on the terms
of the license agreement, the royalties may or may not exceed profit remittances
(above the repayment of invested capital) from the alternative direct investment.

In many cases a licensing arrangement is a substitute for nothing. If, in the
absence of licensing, the goods simply would not be available in the licensee country
(that is, they would not be imported), the balance-of-payments effect would be a
drain of exchange to the amount of royalty payments. For this reason, many coun-
tries have subjected royalty agreements to almost as stringent exchange control
as has been the case with merchandise imports. In the United Kingdom, for example,
licensing agreements (prior to 1953) would not be approved by the British govern-
ment unless it could be shown that they would result in import savings, or in a
substantial improvement of export prospects.

In some cases licensing has been a significant contributing factor towards easing
balance-of-payments problems by increasing the variety and quality of goods avail-
able for export. This appears to have been the case in Japan, where development
of export industries has clearly been stimulated by licensing agreements, and where
licensing activity receives effective government encouragement.
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The above discussion refers only to short-run balance-of-payments effects. In
the long run, the balance-of-payments effect of licensing would show up through the
contribution to increased productivity and economic development in general.

2. Productivity Effects

By far the majority of licensing agreements involve the transfer of the patent
right to use advanced technology, and in most cases they also involve the transfer
of “know-how” in its application. Thus, without question they contribute to increased
productivity in established foreign industries. There are, however, two special cases
to be considered in which licensing may not increase the wealth or productivity of
the licensee country.

The first is the case where licensing is a substitute for direct investment. Would
the possible alternative of establishing a U.S. subsidiary abroad have the same
productivity effect in the licensee country, a greater effect, or a smaller one? Very
probably the answer is mixed, depending on what part of the world we are con-
sidering. It is commonly accepted that in Europe, for example, a U.S. subsidiary is
much more efficient than its European counterpart even where technical knowledge
and access to patent rights are equal. This is simply because European management
techniques, though highly developed, are not oriented towards efficient operation as
much as American techniques. Consequently, if productivity were the only con-
sideration (which it never is), licensing in Europe would be less desirable than
direct American investment.

In underdeveloped areas, however, a serious impediment to economic progress
along Western lines—which is a major goal for most underdeveloped countries—
is the extreme shortage of men capable of handling modern management, super-
visory and technical jobs. Under licensing agreements these necessary skills tend
to be developed. In cases of direct investment they often are not; the top jobs are
frequently filled by Americans, and while this provides an initially more efficierit
operation, it does little to teach local businessmen American management methods.
This is why many underdeveloped countries go out of their way to encourage
licensing agreements which provide for temporary management advice and technical
assistance.

The second special case arises when a licensing agreement is made in a country
poorly suited to produce economically the goods concerned. This is not an unusual
situation where there is a driving urge for industrial expansion at almost any cost.
In Turkey, for example, electric light bulbs are made under an American license
(with a “know-how” agreement added) for the highly protected local market at
costs far in excess of the costs of imports. This example can be multiplied many
times, and the effect may well be to restrain the growth of national productivity by
diverting labor and capital from occupations where there is a real comparative
advantage. This, however, is not uniquely a fault of licensing. It is a fault inherent
in the economic nationalism which characterizes most of the world’s underdeveloped
countries. Given this economic nationalism, the licensing procedure undoubtedly
tends to increase productivity. That is, if the desire is for diversification or controlled
imports, licensing supports the national objectives.
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3. Effects on Domestic Capital Formation Abroad

Licensing, in many cases, provides a new opportunity for investment and in fact
requires an expansion of domestic capital in underdeveloped countries. Such new
opportunities affect also the composition of domestic capital formation. Investible
funds in these countries typically go into unproductive uses such as real estate
speculation and hoarding, or are invested in securities abroad. This is partly because
of the shortage of profitable investment opportunities at home. The licensing pro-
cedure helps to open up opportunities for domestic capital by making it profitable
for the American firm to contribute a patent right and technical knowledge at a
minimum of financial risk. '

It is now recognized that successful development of the world’s backward areas
will require considerable mobilization of domestic capital. Foreign capital will con-
tinue to be needed, of course, but it can seldom have much more than marginal sig-
nificance in light of the tremendous size of the development problem. This is
especially true in the field of private business development, where foreign capital
is hard to get (as contrasted with social capital development exemplified by roads,
ports, irrigation, power projects, etc., for which foreign capital can be made avail-
able on a government-to-government basis, or through such institutions as the
International Bank for Reconstruction and Development). This, of course, is the
field in which the licensing procedure contributes most to the objectives of both the
United States and the developing country,

It is logical to expect that licensing also has a beneficial effect on the quality of
domestic capital formation abroad. In the underdeveloped countries newly dis-
covered investment opportunities can profitably be exploited with antiquated pro-
duction methods, and, indeed, they often are. However, when modern methods can
be made available at a reasonable royalty rate, the resulting use of capital is
improved, and profitability is usually enhanced. '

Thus, the effects of licensing on domestic capital formation are likely to be
beneficial, both in increasing the amount of capital and in improving its composi-
tion. Whether this contribution is of sufficient size to be significant, however, would
depend in part on the effects in the country of the licensee and on the impact on the
over-all allocation of the world’s resources. Once again, these broader effects will
have to be left to a larger study.

PROFITABILITY TO AMERICAN LICENSORS

While the motivation of particular firms to license abroad seems primarily to
be that of obtaining additional revenue, the costs of licensing are so closely tied to
operations which would be carried out anyway that it is difficult to obtain a judg-
ment on the specific profitability to the licensor. The costs of licensing arise con-
jointly with those for research and development, engineering services, home office
management, and management of overseas operations. While it is possible to
separate the costs of home operations from those related to overseas trafsactions, it
is not always possible to separate those research and development costs or engi-
neering costs which go into domestic business from those entering into licensing
arrangements ; separation, when done, is usually purely arbitrary.
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Given this situation, many firms have adopted the policy of not ascribing any
costs to licensing operations; they, thereby, consider that all royalty returns are
just “that-much-more” revenue. This is hardly accurate accounting procedure, and
it provides no test of the proposition that licensing is “profitable.” More accurate
accounting might show that licensing was much less profitable on a direct revenue
basis than is now thought. But the direct royalty receipts are not the only way of
denominating the profitability of foreign licensing. The fact that some products
similar to the licensor’s are sold overseas may lead to increased exports of com-
plementary products or sales of components to the licensee himself. On a broader
scale, the assistance to economic development given by licensing may lead to larger
exports of the licensor’s products or to larger sales by the licensor to other
American firms producing for export.

A more precise statement of the ways in which licensing has proven to be
profitable to the licensors should be instructive not only to those already engaged
in, but also to those anticipating, licensing abroad as well as to persons interested
in evaluating the over-all benefit of United States international business activities.



Public Attitudes Toward the Patent System”
JAMES N. MOSEL, Principal Investigator

SUMMARY

THIS PROJECT is a preliminary study of the content of public attitudes toward the
patent system, the areas of ignorance and knowledge that exist, and the ways
people come to acquire their attitudes and information about the system. The pur-
pose of the project is to provide guidance for a public information program. Early
results suggest that with many people misconceptions are common, attitudes are
perpetually fluid and open to change, and that one of the main sources of attitude
and information is other people rather than what is learned from mass media.

WHY PUBLIC INFORMATION PROGRAMS FAIL

THE PUBLIC ATTITUDES PROJECT is designed as an exploratory investigation of
public attitudes toward, and informational level about, the patent system. Its
immediate practical objective is to provide guidance for public relations program-
ing. The project is still underway. The purpose of this paper is to present some
of the over-all considerations and concepts which provide the framework for the
project, and to describe the nature of the research itself, together with a few
brief preliminary findings.

The basic premise underlying this purpose is that an effective public information
program must first know the shape of current attitudes and levels of information,
the areas in which ignorance and doubt exist, and the misconceptions that prevail.
Behind this premise is extensive research in the field of public opinion which shows
that very often public information programs fail because of what psychologists some-
times call the “derailment of understanding”—audiences do not always perceive the
same meaning in a communication as does the communicator. This in turn can lead
to a “boomerang effect” whereby an information program may actually produce
the opposite result from that intended. In simplest terms, the “derailment of under-
standing” is a form of what is called “perceptual distortion”: people will mis-
perceive or distort incoming information so as to accommodate it to pre-existing
attitudes and beliefs. The meaning they get out of the message is modified to make
it consistent with attitudes they already hold. We know that informational messages
are more readily accepted if they are congenial with people’s current outlook. If the
message conflicts with these, its meaning will be distorted so as to support, rather
than contradict, present thinking. And if the message’s meaning is so clear and
unambiguously stated that distortion is difficult, the audience will tend to protect
its present thinking by discounting the message in some way or by developing new
beliefs which discredit the source of the message.

* This is a research interim report on Project 6a, Public Attitudes Toward Patents, Trade-
Marks and Copyrights. Mrs. Judy Geller, a psychologist in Washington, D. C., and Miss
Pauline Kartalos are assisting on this project.

159



160 Patent, Trade-Mark, Copyright Journal of Research, Education

Because of the derailment effect, research on numerous information programs
has shown in many instances that the program boomeranged by tending to rein-
force present thinking rather than change it, The incoming information ran counter
to the structure of current attitudes, was distorted so as to become congenial with
it, and in so doing actually served to strengthen these attitudes. In order to decide
what information should be given and how to give it, we must know something
about the structure of these attitudes which already exist. And furthermore, this
data must be gained with respect to certain types of audiences or publics.

RELATIONSHIP BETWEEN THE PATENT SYSTEM AND PUBLIC OPINION

But beyond the immediate application to public relations programing, knowledge
of public opinion is vital to a long-range understanding of the nature of the patent
system. In the final analysis the patent system must be viewed as a social institution
—a set of strategies for the satisfaction of certain needs in our society. If the system
operates so that these needs are not satisfied, the resulting dissatisfactions become
manifest in the structure of the opinion of certain publics. But the direction of cause
and effect is not solely one-way. The character of the pateut system not only affects
the nature of public opinion, but public opinion also affects the character of the
patent system. There are two basic ways in which this latter “feedback” effect can
take place. First, dissatisfactions with the system may eventually create pressures
for change. Opinion has the tendency to bé converted into action—pressures which
modify the patent system so as to make it more commensurate with human needs.
It should be noted, however, that such pressures are often delayed because of the
absence of any stable, clear-cut mechanisms through which dissatisfaction can be
channeled. When this is the case, dissatisfaction may exist but ameliorative changes
do not occur. This situation leads to a ‘“cultural lag” where developments in one
part of our social technology do not keep pace with developments in other parts.
Opinion studies can often give cues concerning malfunctioning when direct channéls
of attitude expression are not available.

It should also be noted that even when “feedback” takes place, the results are
not always ameliorative. Sometimes certain publics, because of their greater access
to channels of influence, are able to press more effectively for change than other
publics, This may indeed lead to changes in the patent system. These changes,
however, may contribute to further malfunctioning because of an actual increase
in dissatisfaction in other, unrepresented publics. This situation can easily be
detected and understood by attitude studies of all relevant publics.

A second major way in which public opinion serves to determine the effectiveness
of the patent system lies in the fact that opinion helps determine the way in which
the existing system is used by those who must work with it. For instance, if an
inventor perceives large corporations as essentially threatening and exploitative in
their relations with inventors, that inventor will select courses of action provided by
the patent system which are quite different from those selected by the inventor who
views large corporations as a helpful means to attaining his own goals. Or take
another example. In the preliminary work of the present project, we discovered a
number of people who view the inventor as a helpless, impractical visionary who



Public Attitudes Toward Patent System 161

is incapable of properly placing his invention. In some cases this image of the
inventor stimulates a certain pattern of “advice” from others which then guides the
inventor along lines of patenting and marketing action which he would otherwise
not choose. Similarly, utilizers of his invention develop certain administrative
practices for dealing with these expected qualities of the inventor. The question of
whether or not the inventor actually conforms to this popular image is not the issue
here. The point is that if people believe the image to be true, they will act as if it
were true.

Lastly, in all of the above we must note a curious phenomenon which is at work;
namely, what the sociologist Robert Merton has called the ‘“self-fulfilling prophecy.”
This simply means that opinions which are initially incorrect sometimes produce
consequences which eventually make them correct. Suppose an inventor believes
that industry is essentially exploitative in its intentions toward inventors. This
attitude causes the inventor to be overly guarded, defensive, and demanding in his
relations with industry. Industry, on the other hand, responds to this behavior by
resisting the inventor’s demands. The response of industry is then seen by the
inventor as further evidence of exploitativeness, and his previous attitudes become
reinforced. In other words, the inventor’s erroneous beliefs created the conditions
which, in a sense, made them true,

EXPLORATORY INTERVIEWING

It is clear, then, that the patent system exists and grows in a context of public
opinion, and that an understanding of this opinion climate will help us to under-
stand the role of the patent system in present-day society. These considerations
form, in a very general way, the framework within which the Public Attitudes
Project has been planned. More specifically, the project is conceived as a pilot study
to point directions rather than provide final answers. The study has begun in
Washington, D. C., with a possible view to extension to other cities and other types
of publics. In its present stage two groups are being studied: (1) university stu-
dents at The George Washington University, and (2) a cross-section of the general
public in Washington. Within each of these groups, analysis will be made of special
subgroups, for example, engineering and technology students.

Exploratory interviewing of a sample of university students and non-students
has been conducted, preliminary to the development of a pilot questionnaire. The
purpose of this interviewing has been to tell us what questions we should and can
ask, that is, to ascertain those aspects of the patent system which have meaning
for people and those areas of orientation toward the patent system where attitudes
can be said truly to exist. This is an important point. We are trying to distinguish
between those areas of attitude where people can genuinely be said to hold crystal-
lized opinions and those where the opinion had no prior existence, having been
thrown together quickly in order to satisfy the demands of the interviewer. This
difference, technically known as the extent to which an attitude is “structured,”
has a number of significant implications. One of these is the intensity of the
attitude. Highly “structured” attitudes, that is, those which are well worked out
and highly crystallized, are usually held more intensely. They are also more resist-
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ant to change and usually more important to us personally (or “ego involved” in
technical language). Consequently, attitudes differ considerably in their implica-
tions for action, depending upon how highly structured they are, There are several
ways for gaining clues concerning the structuredness of attitudes, and one of these
has been used in the exploratory interviewing phase of the project. Considerable
research by other investigators has shown that in response to broad, non-directive
questions about issues, people’s more structured attitudes appear as more salient.
That is, such attitudes come out earlier, with greater frequency, and with less
hesitation. Using this approach, plus mild probing, to find out what is behind
expressed attitudes, it is possible to locate those attitude areas where people have
pre-existing conceptions and to distinguish these from areas where they are just
“talking off the top of their heads.”

EXPERIMENTAL QUESTION NAIRE

From the exploratory interviewing an experimental questionnaire has emerged
which can be used either as an interview questionnaire or, with slight modifications,
as a self-administering questionnaire. This instrument is being administered to
groups of non-engineering students, engineering students, and a group of employed
engineers. The questionnaire is designed to explore more fully and in a more syste-
matic way the meaningful attitude areas uncovered in the preliminary interviewing.
But attention will also be paid to the areas where no substantial attitudes exist since
these areas are of great practical significance. It is easier to create attitudes where
no previous attitude exists than supplant an existing attitude with a new one. We
wish to learn, then, not only what opinions already exist, but also those areas of
thinking ‘where opinions are not yet formed and where people may actually be
seeking information.

Beyond this, our purposes require that the questionnaire also cover two addi-
tional types of data. The first of these is the informational support which attitudes
have. By this we mean the amount and kind of factual information upon which a
person’s attitudes rest, how much he knows about the object of his.attitude. The
necessity for this should be obvious. We must know those areas where information
and ignorance exist before attempting to conduct a program to provide further
information. Furthermore, attitudes which are based on information must be dealt
with in very different ways from those attitudes which lack an informational basis.
We sometimes find well-informed people whose attitudes are nonetheless highly
emotional and unrealistic. So far we have uncovered two types of such persons.
One type holds his attitudes apart from his information; he uses “logic-tight com-
partments” to house his attitudes and keeps them dissociated from his knowledge.
He simply doesn’t use his information. The other type uses his information, but
employs it to support existing attitudes and beliefs. This is especially easy to do
in a subject-matter area like the patent system where the “facts” are not com-
pletely self-interpreting. Thus we find persons who are about equally well informed
on' the patent system can easily hold extremely different attitudes toward it—
because each has used his information in a different way. The effect is basically the
same as the phenomenon of “perceptual distortion” described earlier in this report.



Public Attitudes Toward Patent System 163

In order to gain some insight into the way information relates to attitude, our
questionnaire contains a series of information questions of a factual sort. These take
the form of a short information test which is given at the end of the interview
(where it will not contaminate responses to the attitude questions). In analyzing the
results, information-test scores will be used to study how attitudes vary as a function
of information.

SOURCES OF PUBLIC INFORMATION

The second additional type of data we include relates to the source of people’s
information about the patent system, that is, the media through which people
acquire their knowledge of the patent system. An understanding of media sources
is important to an understanding of how attitudes “get that way.” Media operate
as filters, as selective purveyors of information, and there is strong reason to believe
that to some extent people’s attitudes are influenced by the types of media to which
they are exposed. Not only is the type of information a medium carries important,
but also the prestige of the medium. Research in the field of communications shows
that media differ considerably in prestige and credibility in the public mind, and
that these factors in turn affect the acceptance of the information transmitted,

We must distinguish here between formal mass media on one hand, and informal
personal media on the other. The former includes such sources as magazines, news-
papers, radio, television, pamphlets, etc., while the latter refers to persons who pro-
vide information and views to their associates in a direct, face-to-face manner.
Such persons are sometimes called “opinion leaders.” The term is somewhat mis-
leading because it suggests that such persons are “leaders” in the more general
sense. They are not. They are simply ordinary people who take a greater interest
in the subject, expose themselves more to information about it, and then pass on
laterally to others of their own kind the information which they have acquired,
usually with a bit of persuasion added. Their influence is known to be highly
significant inasmuch as their activities can easily affect the thinking of other people.
Working through personal contact, they can adapt their influence to the require-
ments of the individuals with whom they talk; they are persons, not cold mass
media, and consequently are less likely to be rejected as “propaganda.” And because
of their personal ties to the persons with whom they speak, their information and
views are more likely to be listened to and followed.

It is also known that opinion leaders are important as mediators of mass media.
Most studies of public attitudes show that very few people indeed are directly
exposed to the contents of information programs and of those who are exposed,
many do not retain what they learn. Opinion leaders, however, because of their
greater interest in the subject at hand, deliberately expose themselves to such
information. In passing the information along sideways to their associates, they
in a sense serve as relayers and reinforcers of the content of mass media. In this
role: they supplement and strengthen mass media, thus contributing a “second
exposure” which otherwise would be lacking.

In view of the above considerations, our research questionnaire is also designed
to obtain preliminary information concerning the types of formal mass media
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through which people learn of the patent system, the prestige and credibility of
these media as a factor in opinion formation, what kinds of mass media transmit
what kinds of information, and lastly, the role and effects of opinion leaders in
supplementing, reinforcing, or nullifying what is learned from mass media.

ATTITUDE BREAKDOWN

So far we have discussed the role of public opinion as a factor in the operation
of the patent system, the relation between public opinion and people’s levels of
information about the patent system, and the media through which such information
is delivered to the public. The main object of our project is, of course, the character
of the opinions and attitudes themselves. In order to understand and describe a
public attitude, it is first necessary to develop some sort of “model” or “‘conceptual
scheme” which establishes the categories of description. We need to formulate in
advance of data collection those characteristics of attitudes to which our description
must be directed. Fortunately, we have considerable guidance from the work of
other researchers. The conceptual scheme which has emerged from this work pro-
vides the framework for the development of the attitude part of our questionnaire.
With such a framework before us, the task of developing significant questions
becomes a systematic and orderly one, with each question contributing information
ahout a certain aspect of the conceptual scheme.

Viewed in broadest outline, the description of an attitude breaks down into three
general categories. First, a description of the object of the attitude as it is per-
ceived by the individual. In addition, there are a number of discernible aspects of the
object which our description must include. These will be mentioned later. Second,
there are the action temdencies aroused by awareness of the object—what the
individual does about his attitude. Such actions may be classified as basically
“approaching,” “avoiding,” or “attacking.” Third, is the policy stand which an
individual assumes with respect to the attitude object. This is essentially the sort
of measures which he is “for” and “against” as regards the attitude object. It is
this aspect of an attitude which forms the content of conventional opinion polling
studies.

The present project is attempting to obtain information regarding each of these
three components of an attitude. But we are especially interested in the first
component—the characteristics of the object of the attitude as perceived by the
individual. The object of the attitude is, of course, the patent system. And as men-
tioned above, there are a number of different aspects to this object. First is the
extent to which an attitude toward the patent system is differentiated—the extent
to which the attitude is a highly generalized and amorphous affair or sharply differ-
entiated into a complex of many specific aspects. A person who sees the patent
system in a highly differentiated way is aware of many different facets to the system
and tends to hold different attitudes toward each of these facets. He tends to be
more sophisticated in his thinking. He is more aware of nuances and subtle differ-
ences in various parts of the patent system. On the other hand, the person whose
attitude shows little differentiation tends to see it as a monolithic mass; to him the
patent system is “all of a piece” and his attitude tends to be a very generalized one.
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Closely related to the differentiation of an attitude is the matter of its degree of
structuredness. This simply means how well organized and integrated the person’s
attitude is; how clearly and sharply he sees the object of his attitude. The importance
of knowing about the structuredness of attitudes was brought out earlier in this
paper where it was pointed out that the less structured an attitude, the easier it is
to change it. Highly structured attitudes are hard to change. “The effective propa-
gandist fishes in muddy waters” is an old saying which points up the fact that
persuasion is easier when people’s views are unclear or “unstructured.” Further-
more, structuredness is an important factor in the intensity of an attitude. The more
structured the attitude, the more intensely it is likely to be held. And the more
intensely an attitude is held, the more likely a person will take action on his attitude.

Another aspect of the object of attitude is its saliency, by which is meant the
extent to which the object—the patent system-—stands out in the everyday concerns
of a person. Ordinarily, the more intense and structured the attitude, the greater
is its saliency. To a patent attorney, the patent system is obviously extremely
salient ; to the engineer who is just beginning a career of invention it may have only
moderate saliency. Also, for persons who have rather differentiated attitudes toward
the patent system, the various differentiated aspects may have different saliencies.
To the inventor, the patenting process may have greater saliency; to the manu-
facturer, the legal implications of patent rights may have greater saliency.

Lastly, there is the feeling tone of the attitude object. Broadly stated, this is a
matter of whether people feel pleased, displeased, or neutral toward the patent
system. But beyond this it is usually necessary to learn more specifically about these
feeling qualities. Is a given person’s negative feeling tone basically one of simple
irritation, or is it based on a feeling of being threatened? Is his neutrality a matter
of having no feeling, or is it a matter of having a feeling midway between approval
and disapproval?

The questionnaire techniques employed to gain information on the above aspects
of attitudes toward the patent system rely heavily upon the use of “open-ended”
or “free-response’” questions. This puts a premium on interviewer skill and requires
the interviewer to do considerable “probing” in order to elicit full replies to the
inquiries. This probing must be “non-directive,” that is, avoid bias by providing
no cues to the interviewee as to what kind of reply is sought. For example, the
interviewer explores a certain reply by asking, “Could you tell me more about
what you mean by that?” He avoids giving the interviewee definite choices, until,
perhaps, the very end when he wishes to check on his own interpretation of the
interviewee’s answer. Later, when the questionnaire is used on a cross-section of the
general population, economy in interviewing will forbid the use of such depth
interviewing. But by that time, the earlier work on students and engineers will have
largely defined the total universe of replies so that open-end questions and
extensive probing can be replaced by multiple-choice questions. The interviewer will
know the possible range of replies for any given question since these will have been
established in advance in the earlier phases of the study., The interviewer need
only present the interviewee with these alternatives with the request that he classify
himself in the appropriate response category. The method has its shortcomings and
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we lose some of the depth in so doing. But from present indications the loss of depth
may not be so great as it might appear. Our evidence so far indicates that in the
case of the ordinary citizen there is probably not much “depth” to lose. We will
have more to say about this when we turn to some of the preliminary findings. But
before doing this, it might be well to bring together the discussion to this point and
present in outline form the kinds of attitude information we are seeking. This out-
line is both our theoretical “model” or framework highly condensed for describing
an attitude, and at the same time, the skeleton structure of the questionnaire.

1. Characteristics of the attitude object (i.e., the patent system).
a) Content of the attitude, described in terms of the amount of differentiation
and structuredness.
b) Saliency of attitudes toward the patent system.
c) Feeling tone toward the patent system.

2. Relation between attitudes and information. The amount and kind of informa-
tional support upon which attitudes rest.

3. Channels through which information is obtained.
a) Formal mass media. Their prestige and content.
b) Informal “opinion leaders” and other person-to-person sources.

4. Policy stand of the individual with respect to the patent system—the things he
is “for” and “against.”

5. Action tendencies which attitudes toward the patent system arouse. The kind of
behavior the individual takes in response to his attitudes.

6. Relation of the person’s attitudes toward the patent system to other, more gen-
eral attitude orientations which the person holds in other areas of living.

The results obtained so far are of a preliminary nature and lend themselves only
to qualitative statements, It should be remembered that these findings are tentative
and may be extensively revised when data based on larger samples are finally
obtained.

One of the most obvious things we notice among our student (both engineering
and non-engineering) interviewees is the rather undifferentiated and unstructured
nature of their attitudes toward the patent system. On the whole their attitudes
are vague, generalized, and somewhat unorganized. Many of them, however, have
differentiated attitudes toward some small facet of the total patent system. In these
cases the differentiation is almost always the result of some personalized experience,
either of their own or of an acquaintance. “Other people” appear to be a very
important source of the information upon which our interviewees’ attitudes rest.
For many the patent system tends to be seen largely in terms of how it affects people
whom they have known.

Furthermore, few of our interviewees have any sharply defined attitudes toward
the system per se; rather, their attitudes toward the system are “borrowed” or
transferred from attitudes which they already hold about other things. A rather
common finding is the person who really holds no attitude toward the patent system
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as such, but when confronted with questions about it, he fabricates them on the
spur of the moment, simply by applying to the patent system frames of reference
which he has developed for economic, political, and social issues. We find, for
instance, the case of a man who has very little pre-established thinking about the
patent system, but who is extremely conservative in his economic and political think-
ing. When faced with assuming a position on the patent system, he merely brings
his conservative frame of reference to bear on it. He is quite willing to make judg-
ments about the system, although he really cannot be said to have an attitude toward
it. We find that in such cases it is possible to predict what a person will say about
the patent system simply from a knowledge of his more general economic, political,
and social attitudes. (This is what we meant earlier when it was said that there is
very little “depth’ to lose in employing less searching attitude study techniques.)
The main exception to this finding occurs when the individual has had a personalized
exposure to the patent system, usually through the intermediary of an acquaintance.
In this case, his attitude toward the patent system is more “tailor-made” and is
less dependent on his other attitudes.

The results may be viewed in another way, We can say that when a person
does not possess a firm informational foundation, his attitudes toward the patent
system tend to be determined by his identifications. If the person identifies with the
inventor, he views the system in terms of one set of standards; if he identifies with
top management, he uses another set of standards for evaluating the patent system.
The person’s image of the inventor appears to be a particularly interesting deter-
miner of which way a person’s identifications go. We have consistently found a
rather popular image of the inventor as a helpless, idealistic, impractical dreamer
who must be protected and safeguarded so that the products of his ingenuity may
profit society. When this image is held, identification frequently goes to the inventor
perhaps because of the American cultural habit of siding with the underdog. This
in turn predisposes the attitude-holder to note and remember those instances of
inventors who were “taken.” On the other hand, when the person does not hold
this image (as, for instance, when he personally knows an inventor who is the
antithesis of the popular image), his exposure and retention of what he reads and
hears about the patent system seems to be less biased.

At the present stage of our work, it appears that to a large degree attitudes toward
the patent system are being determined by social factors over which there is very
little control. This is due to the fact that most people lack a firm informational
foundation as a basis for their attitudes. But since attitudes form even in the absence
of such a basis, their formation is largely left to social happenstance.

Only an adequate informational foundation can provide the basis for a predictably
sound public opinion. And only when an adequate informational foundation replaces
the psychological intricacies of social happenstance, can public opinion serve in the
betterment and successful operation of the patent system. If our present data are
any indication, there is considerable room for improvement on this count, and an
enlightened, psychologically sound public information program is clearly called
for. It is the future purpose of the Public Attitudes Project to spell out some of the
possible directions that such a program might take.
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SUMMARY

THIS PROJECT, conducted under an agreement with.the National Inventors Council,
seeks to uncover the major incentives and deterrents which affect inventing for
national defense. Since the main data collection is still in process, no results can
be reported at this time. This article presents the conceptual framework for attack-
ing the research problem, and describes the research plan now being implemented.

OBJECTIVES

WHAT IS IT THAT CAUSES an inventor to produce an invention which is utilized
by national defense agencies? And how can the rate and quality of such invent-
ing be increased? These are the two broad objectives underlying Foundation
Project 6b. This investigation is being conducted by the Foundation under an
agreement with the National Inventors Council of the Office of Technical Services,
Department of Commerce. Because of the quasi-governmental nature of the National
Inventors Council, the project was first presented to the Foundation’s Advisory
Council at its April meeting of last year. The consensus of the Advisory Council’s
reaction was that the Foundation should undertake the project. The purpose of the
project is to discover those factors which, from the viewpoint of the inventor, act
as incentives, deterrents, and obstacles to inventing for national defense. It should
be stated at the outset, however, that the project is modest in scope and financing,
and the results are intended to provide only a limited set of answers.

There are at least three ways in which defense inventing could be increased.
First, we could simply increase the number of inventors. On a probability basis this
could lead to an increase in defense invention, even though the proportion of
defense inventors remained constant. Second, without changing the number of
inventors, we could increase the proportion of these who devote themselves to
defense inventing. And third, without changing either the number of inventors or
the proportion who invent for defense, we could increase the output rate of those
inventors who are engaged in defense inventing. Each of these approaches involves
a different set of determining factors. The present project is exploring all three,
but the emphasis will fall mainly on the second approach, that is, increasing the
proportion of existing inventors who invent for national defense. The reason for

* Professor Mosel wrote this research interim report on Project 6b, Attitudes of American
Inventors Toward Defense Invention. Miss Pauline Kartalos is assisting on this project.
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this emphasis is twofold, This approach would appear to be the most practical in
terms of what actually could be done by the National Inventors Council and other
organized groups. Then again, this approach is more susceptible to the rather
restricted research methodology which time and money impose upon the project.

DEFINITION OF “DEFENSE INVENTION"

The answer to our basic question will vary considerably depending upon the
definition of “‘defense invention” we adopt. After considerable discussion with the
National Inventors Council and with a number of the Foundation’s research con-
sultants, two definitions emerged which could be given operational statement:
(1) An invention resulting from the intention to produce a defense invention
(regardless of whether the invention has been utilized, licensed, or assigned to a
national defense agency or its contractors). The man who is inventing with the
intention of producing a defense invention is, motivationally, a defense inventor,
and whether or not he is successful now (or in the past) in gaining acceptance of
his invention is another matter. The point is that we want more of this kind of
inventor. (2) An invention which has been assigned to, or used by, or licensed by
a defense agency or its contractors (regardless of whether the inventor originally
intended it to be a defense invention). This definition seems necessary in order to
cover those cases where an invention is produced by an inventor who did not realize
his invention’s defense implication, but which later was adopted and adjusted to meet
some defense need. Here, the inventor is not motivationally a defense inventor, but
he is such de facto. These two definitions do not apply to the same inventions. But
there are, of course, those idéal cases where both definitions apply—where the
inventor is both psychologically and de facto a defense inventor.

The problem of definition has been met by the decision to study the factors
affecting both definitions of “defense invention.” Our solution simply says that
there are two criteria by which an invention may qualify as a “defense invention”
and that in some instances it may check out on both criteria.

INCENTIVES

There is one other distinction which it is necessary to make before turning to the
work of the project. This is the distinction between incentive and non-incentive
determinants of defense inventing. A large number of factors are clearly of an
incentive or deterrent character; that is, they affect the inventor’s motivation to
invent and the decisions he makes in marketing his invention. One example would
be the kind of inventions the inventor prefers to make. Another would be the kinds
of rewards and gratifications he seeks from his inventing, and his beliefs about
various government or business organizations as sources for these rewards and
gratifications. But there is another class of determinant which does not act directly
as an incentive or deterrent but which influences defense inventing by providing a
situation that predisposes the inventor to invent in a certain direction. A few
hypothetical examples will illustrate this kind of determinant. It is conceivable, for
instance, that an inventor living in Pennsylvania would have a much higher proba-
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bility of producing a defense invention than an inventor living in Nebraska. This
could be explained in terms of differences in opportunity to learn of invention needs,
ease of finding support and guidance, opportunities for marketing his invention,
and the amount of stimulation he receives from other people—to mention just a few
factors. Similarly, the chemist who is employed in the cosmetic industry would have
a lower probability of defense inventing than a chemist employed in the fuel or
explosives industry. In these cases “inventive opportunity” or exposure to facilitat-
ing influences serves as a determinant of inventive behavior. Non-incentive deter-
minants such as these are ordinarily very difficult to control, “to do something
about.” Furthermore, their systematic study requires a research methodology which
is beyond the limits of our project. Project 6b is therefore focusing upon incentives
and deterrents to defense inventing. It is expected, of course, that we shall learn
something of the non-incentive or situational factors, but there will be no systematic
study of these.

A study of “incentives” and “deterrents” requires further definition of these terms.
As a general principle of human behavior, people do what they perceive is worth-
while to do. Their definitions of what is and what is not worthwhile are learned.
People may learn “incorrectly” and they may change their definitions, but at any
given moment a person’s behavior is principally what he thinks is worthwhile at
that moment. “Incentives” are the rewards and gratifications which make certain
kinds of behavior worthwhile. Incentives always have two properties: (1) They
represent things (or experiences) which people want and seek, When they are
attained, the want is reduced (temporarily) and the person experiences “gratifica-
tion.” Thus incentives have a gratification property. (2) Incentives also have a
stimulus property, which is highlighted by the name “incentive” itself. Because of
their gratifying property, the anticipation of incentives serves to arouse the want
and to impel behavior in the direction of attaining the incentive. An incentive, then,
is any thing, experience, or state of being which stimulates behavior and which has
the property of bringing gratification when it is attained. A “deterrent” is a “nega-
tive incentive”; that is, it is a thing, experience, or state of being of which people
want less, instead of more. Deterrents also arouse behavior, but the behavior is
directed to avoiding the deterrent rather than attaining it. Gratification results when
deterrents are removed, lessened, or avoided.

Incentives and deterrents to defense inventing are revealed in the inventor’s likes
and dislikes, his goals, his criticisms, his attitudes and beliefs. It is important to
stress that incentives and deterrents exist only to the extent to which they are
real for the inventor. They may or may not correspond to the objective, factual
situation. An inventor, for example, may eschew offering his invention to a defense
agency because he believes that he will get more “run-around” than in industry.
Whether or not this is true is another question which cannot be examined in our
project. The important thing is that if the inventor believes it to be true, he will
act accordingly and his actions based upon this belief will be just as “real” as they
would be if his belief were true. This consideration points up the need for an addi-
tional type of information, namely, how inventors come to acquire their perceptions
of what is an incentive or a deterrent.
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We can now define more specifically the basic questions underlying the project.
What are the incentives and deterrents which inventors associate with inventing for
national defense agencies (and their contractors) ? And what are the incentives and
deterrents which they associate with other, competitive channels of invention
acceptance? And how do they acquire these associations? Along with information
leading to the answers to these questions, the project also solicits from inventors
their ideas concerning how present incentives and deterrents might be altered so as to
increase inventing for national -defense.

CONCEPTUAL SCHEME

Beyond these preliminary considerations, the first step in the project has been
the development of a theoretical “accounting model” designed to identify and inter-
relate all types of determinants which might affect an inventor’s defense-inventing
behavior. This model served as a guide for the preparation of the questionnaire
and for the subsequent phases of the research. The model was based partly on what
is known from other, similar kinds of human behavior, and partly upon data obtained
from an exploratory series of interviews with inventors drawn from a list provided
by the Patent Office and the National Inventors Council. The purpose of these
interviews was to discover the existence of various types of determinants, without
regard to their specific form. The concern was not with proof but with the identifica-
tion of variables which might have a bearing upon the problem.

The accounting model is based upon the principle that inventing for national
defense is not a single event, but a chronological sequence of events. The model
identifies at the outset the main stages in this sequence and specifies the types of
determinants which might conceivably occur at each stage. The sequence begins
with the existing condition that a man is motivated to invent, and then marks off
the various stages which lead to or away from the end-state of having an invention
used by, assigned to, or licensed by a defense agency or its contractors. The gross
outline of the model is given below, together with some of the kinds of information
which are necessary to understand each step in the sequence.

1. The inventor conceives of an invention. He does this either:
a) With the intention of producing a defense invention.! (But the invention
may not as yet be adopted by defense.)

b) Without the intention of producing a defense invention. (In this case, how-
ever, his invention could still become adopted by defense at a later date.)?

For each of the above alternatives we seek information on the determining
factors, such as: the inventor's personal interests ard inventive preferences,
his occupational and employment situation, his knowledge (or ignorance) of

1 This category provides for defense inventors according to our first definition; that is, one
who intends to produce a defense invention.

2 This category provides for inventors falling within the second definition; that is, those whose
invention actually becomes adopted by defense, regardless of the inventor’s original intention.
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defense invention needs, the role of information and influence from other
people, ‘etc.

2. The inventor channels his invention ; that is,! he patents and/or takes it to some
organization (including one which he himself may establish) for sale, use,
assignment, or licensing. There are many sub-steps in this process which are
not shown here, but the major channels available are:

a) He takes the invention to a defense agency (or its contractors) ; in which
case two outcomes are possible:
(1) The invention is accepted in some way (used, licensed, assigned), or
(2) The invention is not accepted, in which case he either
(a) Takes the invention to a non-defense organization, or
(b) Ceases in his efforts to place the invention.
b) He takes the invention to a non-defense organization.

3. The inventor experiences, or anticipates, certain consequences from the channel
which has accepted his invention. These consequences may be either:
a) Positive, in which case they are rewards and gratifications that act as
incentives, or
b) Negative, in which case they act as negative incentives or deterrents.

It is important to note that what happens at any given stage may become a
determinant in all previous stages. Thus, an inventor’s perception of the attrac-
tiveness of defense as a channel (stage 2) may be a factor in whether or not he is
motivated to conceive of a defense invention (stage 1). And since stage 3 (the con-
sequences of defense and non-defense acceptance) may affect all preceding stages,
this stage is an extremely important one.

The above is merely the barest outline of the model. The complete model con-
tains many sub-steps and breakdown categories in which various kinds of determi-
nants are specified. These are too complex to be explained here, but the over-all
outline above will suggest how the model was used to generate the questionnaire.
The model tells us where to look and what kinds of information to seek, and shows
just where each piece of information belongs in conjunction with all other pieces
of information. The model will also help in the interpretation of results because
it provides a rationale for interrelating the data. As actually constructed, the ques-
tionnaire investigates for each inventor the above sequence of events and attempts
to uncover the factors which determined the flow of events at each stage.

TYPOLOGY OF DEFENSE INVENTIONS

Based on the model it is possible to establish a typology of inventions. There are
four basic types in the typology:

1. Inventions resulting from the intention to produce a defense invention. All
such inventions are called “defense-intended.” There are two classes of these:
a) Inventions which actually did eventuate in a defense invention. (These are

called “defense-completed.”)
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b) Inventions which did not eventuate in a defense invention; that is, they
were eventually accepted by a non-defense organization, or they lay
unaccepted. (These are called “defense-deterred.”)

2. Inventions for which there was no original intention of producing a defense
invention. These are called ‘“defense unintended.” The same two sub-classes
exist as for “defense-intended” inventions.

Note that the fourth class (“defense-unintended and defense-deterred”) consists
of those inventions which were neither intended as a defense invention nor did they
ever become such. The three other classes of inventions all qualify as a “defense
invention” according to one (or both) of the definitions established earlier. One of
the problems of the research will be to study the patterns of determinants which
characterize each of these four classes of inventions. '

INTERVIEW QUESTIONNAIRE

Based upon the accounting model and considerations growing out of it, an
experimental interview questionnaire was developed for the purpose of studying
systematically, for individual inventors, the role of the various possible determi-
nants suggested by the model. This questionnaire underwent a number of revisions
in structure, wording, and content, and when in final form was used as the basis
for a series of approximately 50 interviews with inventors drawn from the list
provided by the Patent Office and National Inventors Council. The purpose of these
interviews was (1) to test the accounting model for completeness and adequacy of
its rationale, (2) to test and fefine the questionnaire based upon the model and
(3) to obtain specific qualitative information which will be used as part of the
answer to the question underlying the project. This information is largely “clinical”
or “depth” information, which would not be obtainable if the questionnaire were
administered by mail. It will serve as a background for interpreting the large-scale
quantitative data that will be obtained in the major phase of the research.

The major data-collection phase will be conducted by mailing a modified form
of the interview questionnaire to a sample of sufficient size to guarantee about 500
usable returns. The modifications in the interview questionnaire are made only
for the purpose of adapting the questionnaire to the self-answering situation
imposed by mail contacts. The essential elements of the original questionnaire remain
unaltered. The data to be collected will be susceptible to extensive statistical analysis,
and will be studied to uncover determinants, their relative significance, their inter-
relations, and to test certain hypotheses about these determinants which are implied
by the accounting model. And all of these factors will in turn be related to back-
ground data on inventors, to type of invention, and to the type of recommendations
they have for motivating the inventor toward increased defense inventing.

At the present writing the interiew questionnaire is being modified to meet the
requirements of mail distribution, and will very shortly be submitted to the main
sample of inventors.
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GENERAL ORGANIZATION

THE FOUNDATION IS AN ORGANIZATION in The George Washington University
devoted to factual research and to education in the fields of the patent, trade-
mark, copyright, and related systems. It is an integral part of The George Washing-
ton University,! subject to the jurisdiction of its Board of Trustees.2 In addition, it
has an Advisory Council® of distinguished men from various fields, to advise on
policy and on the formulation and carrying out of the work program, a Director
and Executive Director who in general elaborate and translate into concrete terms
the character of the Foundationt as set forth in the Declaration of Trust, and a
Research Staff® of qualified men from various disciplines.® National and Area
Committees” have been established in the major metropolitan cities of the United
States for the purpose of assisting in the Foundation’s work and soliciting members.

At the present early stage of development, Foundation projects are primarily
concerned with patents—although the Foundation is also studying other methods
of protecting industrial and intellectual property, including, of course, trademarks
and copyrights. More specifically, it is now seeking to increase the understanding of
the nature and value of patents. This has never been done in systematic form, on
the basis of factual® research under the auspices of a university.? A coordinated®?
attack is being made by carefully selected investigators from the various fields of
interest.1®* The Foundation is striving to apply to legal, economic, and sociological
problems the principles of scientific inquiry which business itself has been employ-
ing for some years.!! Furthermore, the research is being integrated!? with the
University’s educational facilities for instruction and training of students® and is
being conveyed to the citizenry of the country to provide a factual, comprehensive
understanding of the patent and related systems.

To make clearer to the reader the approaches used on the different projects and
how they fit into the over-all program, brief reference will be made to the projects
now in progress. The Foundation is currently engaged in nine major projects.
Although each one of these projects was originally conceived in pilot form as part
of an over-all attack on the problems of interest to the Foundation, the design
of these studies was based upon the combined judgment of the entire staff. The
Foundation was guided by a study of the most promising tools of research available
for the problems concerned.

* An address presented under the auspices of The Patent, Trademark, and Copyright Foun-
dation before the Connecticut Patent Law Association with some changes and the addition of
annotations.
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FIRST BASIC CATEGORY

The Foundation’s work falls into three basic categories. The first or general
category, employing statistical, economic, and accounting procedures, fnquires
broadly into the value and nature of the patent system. The Foundation has been
engaged in two general projects in this category. One, the over-all exploratory
study on the “Value of the American Patent System,”!® conducted by Dr. Jesse
Markham and his associates, employing economic and accounting techniques, has
been completed. The second general project, the “Patent Utilization” study,
employs statistical methods and continues under Dr. Joseph Rossman and Dr.
Barkev Sanders.

The “Patent Utilization” study investigates a scientifically selected sample!? of
patents from the universe of patents issued by the Patent Office. By statistical
methods, a quantitive examination of what happens to patents is being made. To
date the researchers have accumulated some very interesting information as to the
use'® of patented inventions. In fact, they seem to have established that much more
use is made of patented inventions than has heretofore been realized and has uncriti-
cally been asserted year after year.® Naturally, there have been many problems in
effectively applying statistical - methods to intangibles, but through careful pre-
testing®® and ingenuity?! the techniques of the statistical discipline have been
effectively applied.2?

The project on the “Value of the American Patent System”? was undertaken
as an exploratory study to check the validity of the approaches in the Foundation’s
other fact-finding studies by (1) critical assessment of the available literature
relevant to the subject; (2) an investigation of the various gross data available
in the agencies of government, etc., and (3) interviews with business executives
who make decisions on research and patent policies for some of the larger corpora-
tions. Through these means it was sought to determine whether data were available
to which various economic and accounting methods, concepts, and indexes
might be applied in order to establish a gross or partial measure of value. A positive
finding might have reduced the burden on factual research.

This project provided a most important check on the validity of certain plan-
ning assumptions that had been made. Since these assumptions had to be based
on technical judgments, it was important that they be scientifically examined, and
corrected if necessary, in the light of the findings. Because the Foundation was
sensitive to the urgent need for information in the fields of its interest, the decision
was made not to delay the pilot projects for this over-all exploratory study. Thus,
the Foundation engaged in modest pilot projects within the over-all plan of investi-
gation conceived when the Foundation was placed in operation, and at the same
time undertook to assure, by checking scientifically, that the planning assumptions
were valid. Since the assumptions are under constant examination as the investiga-
tions proceed and as more and more facts are marshalled, this checking process
entailed no additional procedures. This also gives the supporters of the Foundation
tangible evidence that the work program is measuring up to expectations of feasibility
from the standpoint of expended time.
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SECOND BASIC CATEGORY

‘The second basic category concerns the attitudes of people in different capacities
or roles toward the patent system. It isolates the patent system as a central idea .
to which the participants in our economy react. We are engaged in three studies
in this category, which involve primarily the motivation and attitudes of individuals,
such as the inventor (in the study of the “Attitudes of American Inventors Toward
Defense Invention”)?* and of different publics (in the study on the “Public Attitudes
Toward the Patent System”).?® A contemplated project on the role of patents in
executive decisions®® also falls in this category. '

The “Public Attitude Toward the Patent System,”?” a psychological study,
is investigating the problems of communication with the view of providing guidance
in public relations programs. Another reason for undertaking this project is to
obtain information on the interaction of public opinion and the operation of the
patent system. Viewed as a social institution, the system should operate so that cer-
tain needs are satisfied. The character of the patent system thus affects the nature
of public opinion and public opinion in turn affects the status of the patent system.

At the request of the National Inventors Council, the Foundation has undertaken
the study of the “Attitudes of American Inventors Toward Defense Invention.”’8
The Council is planning an accelerated program of positive steps to produce more
and better defense inventions. Because of the public interest involved and our
accumulating experience in the study of invention, we have undertaken this project.

The principal recommendation made by Dr. Markham and associates based upon
the exploratory study on.the “Value of the American Patent System,” is that-studies
be initiated, in addition to the projects in which the Foundation is already engaged,
to develop information concerning the influence of patent considerations upon
research, development, and production decisions.?® We are presently planning a
series of case studies (which would fall in the second category) to implement this
recommendation.3°

THIRD. BASIC CATEGORY

The third basic category concerns the relation of the patent to different aspects
of industrial organization and functioning. That is, we are looking at the patent
in context with other economic and social factors in business and industry. In this
category is the project on the “Role of Patents in the Creation and Growth of Small
Industrial Units.”! It is focused on the “industry,” and employs economic and
statistical techniques. The projects on the “Taxation of Patents32 and “foreign
licensing”3? are also in this category. Both of these are focused on the “company.”
Accounting techniques are utilized primarily in the “taxation” study, and economic
techniques in “foreign licensing.”3* The study on the “Effects of Certain Antitrust
Decrees Involving Patents as a Major Factor,”% is an “inter-company approach”
in which legal research methods are primarily employed, although economic factors
play an important part. ‘

The “Role of Patents in the Creation and Growth of Small Industrial Units’’38
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is a multiple industry project. Here the Foundation is completing a trilogy of indus-
try studies—one on steel,3” one on electronics in the Boston area,38 and the other on
custom heat-treating.3® This project is concerned with the significance of patents
for small business, especially new industrial units competing with established indus-
try. The approach is from the industry inward, stressing the role of the patent in
the industrial environment in which a firm operates. This project, along with the
project on the “Effects of Certain Antitrust Decrees Involving Patents as a Major
Factor,” will, we believe, throw needed light upon the part played by the patent
in the dynamic balance of the competitive forces in our economy.

Litigation situations*? are involved in the study of the “Effects of Certain Anti-
trust Decrees Involving Patents as a Major Factor.” It explores the monopoly and
antimonopoly aspects of certain antitrust decrees, starting with the patent and the
decree and moving outward to determine their effects upon the patricular industry.
This study should help develop standards for guiding the collection of factual data
from which conclusions may be drawn as to the efficacy of the patent provisions
of the decrees.

The Besser Decree*! and the Vehicular Parking Decree*? have been studied to
date. A report on the former will be included in the next Journal and a report on
the latter is being prepared. Preliminary examinations are being made of other
consent decrees to select the next for study—one involving an industry structure
and behavior with complications that test out methodology on a larger scale than
the Besser and Vehicular Decrees.

Some of the areas being studied in the project on the “Taxation of Patents’43 are
the relation of taxation to research and development outlays from which patents
arise, the effects of the present capital-gains treatment, the extent to which inventors
and other owners of patent rights are motivated by tax considerations, and a con-
trast of foreign tax treatment of income from patents with American practice.

The “licensing study’#* concerns the foreign area, or more specifically, interna-
tional business dealings involving patents as a major factor. At present, this project
is focused primarily on the relation of American patents, trademarks, and tech-
niques to foreign licensing. The project is also seeking information on the relation
of American-owned foreign patents to licensing operations abroad by American
business.

SPECIFIC ILLUSTRATION OF RESEARCH WORK

For a fuller understanding of the nature of the Foundation’s research work, the
reader is referred to the study of the “Role of the Patent in the Creation and
Growth of Small Industrial Units,”#5 the “industry” project under Dr. Irving H.
Siegel. The researchers sought to avoid bias in their findings by restriction of the
inquiry to industries known in advance to have a strong patent interest; or by
restriction to the patent feature in the businessman’s thinking and environment. In
other words, it was sought to ascertain the role of patents, whether large or small,
in context with other factors. The study started with three diverse industries—a
mature industry reputed to be “monopoloid” and technologically stable, but recently
approaching a new technological frontier (iron and steel) ;% a young industry which
has spent all its life on the technological frontier (electronics) ;47 and a specialized
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service industry which has arisen between the producer and the producer’s customers
(custom heat-treating).*®

Three other industries that are growing and which appear to have room for “small
business” will be investigated in the course of the next year—aluminum fabrication,
fabricated plastics products, and scientific and other instruments.*® In connection
with one or more of these industry inquiries, Foundation researchers may have
occasion to get in touch with some of the readers of this article. They may mail a
questionnaire, they may visit in person, or they may call on the telephone. It is
hoped those contacted will find it possible to cooperate either in supplying informa-
tion, which will be held in the strictest confidence, or technical guidance. The results
of Foundation studies do not disclose directly or indirectly the operations of
cooperating companies.

To elaborate further on the matter of technical guidance, if you are contacted
with reference to the “industry” study it may well be that the researcher will be an
economist or statistician. He will have an interest in the fields of the Foundation’s
research but not always as an engineer or patent attorney. Although he may have
an appreciation of the relevance of these disciplines to the subject matter under
consideration, he may lack firsthand experience in fields other than his own. Accord-
ingly, your assistance at a critical juncture of the study could help maintain the
desired quality of the Foundation’s research.

What types of information might the researcher on the “industry” study request?
First, he might ask if the patents are owned, or licensed from or to others; second,
if these were instrumental in the establishment or growth of the firm in arriving at
its present share of the market or in determining its present assortment of products;
third, if these patents have been the subject of litigation and the outcome of such
litigation ; fourth, about the role of “know-how,” information derived from customers
or suppliers, and information derived from trade and professional literature; fifth,
the role of government contracts, especially provisions respecting patent rights; and
other relevant questions along similar lines.

If the reader is interested in the first fruits of this type of “industry” inquiry, he
is invited to consult the reports and discussions on steel, heat-treating, and elec-
tronics in the first issue of the Foundation’s Journal of Research and Education®®
and the proceedings of the First Public Conference in the Journal's 1957 Conference
Supplement.®? :

THE FOUNDATION’S SUPPORT AND SCOPE

The Foundation is not endowed. It is dependent upon various types of member-
ship—upon individuals, firms, corporations, and other organizations.’? Subscribers
to the Foundation’s publications contribute only a small part of the cost of these
publications.

The Foundation is unique in that it attempts to pursue its research program as
a cooperative enterprise financed by private funds. It is dedicated to the idea that
unbiased knowledge can be developed for the benefit of all on the basis of funds
provided principally by those who are prominently identified with our free enterprise
system.
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The Foundation’s program is also unique in its effort to ascertain dispassionately
under university auspices the facts about a patent system and related systems
that have proved a model for other nations of the world and yet must be continually
reexamined better to perform its social and economic functions in an everchanging
technological, economic and social environment.
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SUMMARY

To AssisT THE NATIONAL INVENTORS COUNCIL in its efforts to increase
the flow of defense inventions, this study attempts to identify some of the
major deterrents and incentives which affect the production and submission
of inventions to defense agencies. The results indicate that:

The major deterrent to an inventor conceiving a defense invention comes
from his ignorance of defense needs and problems. The major deterrents
to his developing an invention with defense possibilities are his belief that
the financial rewards are smaller than they are in non-defense, and his
unfavorable expectations concerning the procedures, organization, and per-
sonnel that defense negotiations entail. The major deterrents to submitting
his invention to-defense are his ignorance of how to proceed and whom to
contact, and, again, his unfavorable expectations concerning defense proce-
dures, organization and personnel.

INTRODUCTION

THE NATIONAL INVENTORS COUNCIL assigned to the Foundation the project of
studying the reasons for the lag in the number of unsolicited defense ideas being
presented to the Council or to defense agencies by competent inventors. The proj-
ect’s aim was the analysis of the incentives and deterrents which affect the inventor
while he is making inventions having a possible defense use. In addition, it hoped
to uncover how inventors get defense ideas, where they try to market them, and
what attitudes they hold toward the agencies which evaluate inventions. This report
describes the findings based on 500 mail questionnaires, and maps out broadly the
general direction in which the Council may look for solutions.

* Professor Mosel wrote this research report on Project 6b, Attitudes of American Inventors
Toward Defense Invention. Miss Pauline Kartalos is assisting on this project.

The reader is referred to Mr. Green’s article on pp. 266-269 in this issue of the Journal. He
surfaces some of the problems of the National Inventors Council with respect to inventions for
defense. .

+ Arrangements are being explored to permit further analysis of the rich material gathered
in this project.
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PROCEDURE

The first step in the investigation was to arrive at a more specific statement of
the problem. Part of this task involved the development of a definition of “defense
invention.” From these considerations, a hypothetical ‘‘accounting model” or con-
ceptual scheme was developed, designed to indicate in a general way the main kinds
of factors affecting defense invention. These background considerations, together
with the conceptual scheme or “accounting model” underlying this study, have
been discussed in the article “Incentives to Inventing for National Defense” (The
Patent, Trademark, and Copyright Journal of Rescarch and Education, Vol. 1,
No. 1, pp. 169-173). This article should be read for a fuller understanding of the
results which follow.

Based upon the accounting model, a very broad interview guide was used as the
basis for a number of intensive, non-directive, exploratory interviews with inventors.
These exploratory interviews uncovered the specific variables which were needed to
fill out the accounting model.

At this point, we knew what specific kinds of determinants to look for. The
remainder of the investigation, that is, the sampling with mail questionnaires, served
to reveal the relative frequency of these determinants, their specific form, and the
ways in which they affected defense invention.

From this preliminary work a trial questionnaire was constructed and tested on
a sample of 50 inventors. From this test, the final form of the mail questionnaire
was developed. A list of 503 competent inventors had been received from the
National Inventors Council, with an additional 543 names from the Patent Office.
Because the final survey was to be based on at least 500 replies, it was necessary to
increase the total number of names to get the necessary number of returns. An addi-
tional 1,320 names were selected from Who’s Who in Engincering (1954 edition)
of those who had been awarded patents. On July 3, 1957, a total of 2,366 question-
naires was mailed, and within three weeks the necessary 500 returns were available.
Since then over 161 additional questionnaires arrived which could not be included
at that time in the analysis. It is hoped that these may be analyzed later if NIC
should consider them of interest.

Of the 500 who completed a questionnaire for this report (21% of the total mail-
ing), 58 per cent were from the Who's Who list, 19 per cent from the NIC list and
23 per cent from the Patent Office list. But within each group, 29 per cent of the
Who's Who group replied, 25 per cent of the NIC and 28 per cent of the Patent
Office lists. The total per cent of replies to date from the total mailing of 2,366 is
28 per cent.

AN OVERVIEW OF THE RESEARCH PROBLEM

A basic premise of the conceptual scheme which underlies this study is that the
act of producing a defense invention consists of three broad stages:

1. Conceiving and developing a defense-invention idea.
2. Bringing the invention to the attention of a defense agency (or its contractors).
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3. Finalizing negotiations so that the invention becomes assigned to, used by,
or licensed by a defense agency (or its contractors).

Production of a defense invention may “go wrong” at any one of these three
stages. Thus, in order to understand the deterrents and incentives affecting defense
invention, we must seek the answers to the following questions:

1. What are the factors which affect an inventor in conceiving and developing an
invention which he thinks may have defense value?

2. What are the factors which affect whether or not he brings his invention to a
defense agency (or its contractors) ?

3. What are the factors which affect the finalizing of the inventor’s negotiations
with a defense agency (or its contractors) ?

These three stages, then, represent possible “attrition points” at which an inven-
tion may be halted in its movement toward defense-invention status. This investiga-
tion has attempted to determine, as far as our sample is concerned, the relative
attrition of defense inventions at each stage and to uncover the factors responsible
for this attrition. The answers to these questions will, in a broad sense, show where
remedial action would best be directed and what conditions must be changed by this
remedial action,

ANALYSIS OF ATTRITION IN DEFENSE INVENTION

In line with the three stages discussed above, an analysis was made of the attrition
of defense invention at each stage. The flow of inventions and accompanying attrition
is shown below :

Stage 1. Of 500 inventors in our sample, 63 per cent had conceived an invention
which to them appeared to have defense possibilities.

Stage 2. Of the above 63 per cent (or 315) inventors, 38 per cent (or 119) did
not bring the “defense invention” to the attention of a defense agency (or its
contractors).

Stage 3. Of the 223 inventors who did bring the invention to the attention of
defense, 37 per cent (or 82) inventors had the experience of having their invention
rejected by defense. 18 per cent (or 40) of the inventors decided themselves to dis-
continue negotiations with defense. 60 per cent (or 136) finalized negotiations with
defense so that the invention was ultimately used by, assigned to, or licensed by a
defense agency (or its contractors). Note: These last three percentages do not total
to 100 because some inventors had all three types of experiences, with different
inventions.

It will be seen from the above that the attrition between producing an invention
and taking it to defense is almost the same as that between taking an invention to
defense and having it rejected by defense. In other words, about the same proportion
of inventors fail to submit inventions to defense as are turned down by defense.

While the proportions are about the same, the absolute numbers are not. In our
sample, there were 119 instances of not bringing an invention to the attention of
defense, while there were 82 instances where defense made a turn-down. It should
also be noted that there were 40 instances (18%) where the inventor himself termi-
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nated negotiations with defense. Thus the total attrition is actually greater after an
invention has been brought to the attention of defense than it is in bringing it to
the attention of defense. It is assumed, however, that the 37 per cent attrition due to
defense turn-downs is legitimate and must therefore be accepted as a justifiable loss
reflecting non-applicability to defense needs. After an invention has been submitted to
defense, the major target for remedial action lies in the 18 per cent where inventors
themselves discontinued negotiations.

Seen in this light, the major attrition points which are worthy of remedial action
are the first and second stages. The major attrition point appears to be at the second
stage—failure to bring an invention (which the inventor thinks has defense possi-
bilities) to the attention of defense. It appears that once an invention is brought to
the 