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Patent and Antitrust Developments in the
European Economic Community—

A Sequel

GERARD J. WEISER®

SUMMARY

SINCE THE MIDDLE OF 1965, no further progress has been made on
the European Patent Convention. A body of antitrust law has slowly
continued to grow. This report examines some questions in these
fields and suggests trends in the light of the economic and political
changes now occurring in Europe. '

INTRODUCTION

THIs REPORT IS A SEQUEL to that published in Spring 1964' which
followed a series of public lectures and discussion conducted by
The Patent, Trademark, and Copyright Research Institute on “Current
International Industrial Property Developments and the Relation
Thereto of Antitrust and Trade Practice Laws and Policy” in 1963.
This report is based on interviews with selected officials of national
and Community institutions, on discussions with patent and antitrust
practitioners in the Community, and on subsequent correspondence to

* Mr. Weiser is a member of the Research Staff of The PTC Research Institute,
and a partner in the firm of McClure and Weiser, Philadelphia.

1 “Patent and Antitrust Development and Prospects of the European Economic
Community,” IDEA, Vol. 8, No. 1 (Spring 1964), p. 1.
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update and review this report. The officials conferred with included
Dr. Kurt W. Haertel, President of the German Patent Office; Dr. Ebe-
hardt Giinther, President Bundeskartellamt; Dr. Franz Froschmaier of
_the General Directorate of Competition of the EEC. The discussions
with these officials and other practitioners were held in Summer 1965
in Munich, Bonn, and Brussels and are supplemented by personal
observatlons by the reporter.

EUROPEAN PATENT CONVENTION

Formal work on the European Patent Convention has made very
limited progress because of other political difficulties confronting the
European Economic Community (EEC). In the meantime, however,
further study is being given to controversial questions so that various
alternatives and compromises be available for action by the EEC Coun-
cil at the time this organization is ready to proceed agam with new
legislation.

. Problems Under Consideration
Scope of Product Protection

Among the questions under study is the extent of protecuon to be
granted to chemical products. Should, on one hand, the chemical
products be given absolute claim protection as under United States
law? Or should they be given more limited protection by claims to the
composition containing the chemical or to the use or uses of the com-
pound or of the composition? In principle the prevailing opinion
would grant protection to the compound as such with provisions in
the law for compulsory licensing, especially to a party who is dependent-
or dominated by the product patent. The trend seems to be that the
stronger the contemplated protection for the compound, the greater.the
necessity for safety clauses to minimize abuse by the holder of the prod-
uct patent. :

Accessibility :

In order to avoid questions of violation of Article 2 of the Paris
Convention and at the same time to recognize certain practical aspects
when the Convention comes into effect, an alternative proposal to
those already under consideration? is being discussed. Under this pro-
posal the principle of free accessibility would be recognized in the

2 Saul Jecies, “Non-Accessibility of Proposed Common Market Patents of Third
Party Nationals and Its Effect on U.S. Convention Rights,” IDEA, Vol. 9, No. 1
(Spring 1965), p. 61, and supra, note 1 at page 10, Editor’s Note.
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Convention but it would be put into effect on a limited basis over a
period of transitional years. It is hoped in this way to avoid that the
Patent Office be submerged under a flood of new applications.* Since
the present Draft of the Convention already provides for a gradual
introduction of various areas of technical subject matter through a
transitional period, it is doubted that gradual free accessibility would
be really needed or be different from existing provisions. It would
seem that the provisions in the Convention are already elastic enough
to deal with the practical aspects of the situation as it may develop
without violations of the Paris Convention.

Exploitation and Exhaustion of the Patent Right

Concern is evident in patent and antitrust circles that the EEC
patent should not be a potential tool for division of the EEC market.
The EEC is dedicated to the gradual abolition of political barriers to
the free flow of goods and to the promotion of economic integration.
Patents as tools of technical development should not be used in a
manner inconsistent with these aims. This is a primary concern about
which there appears to be substantial agreement. In a recent Memoran-
dum on Concentration of Enterprises in the Common Market,* the
Commission again emphasized that the European Patent Law should
remove the possibility of dividing the EEC markets through licensing
agreements, It is not yet resolved how far a patentee and his various
licensees in various EEC countries—possibly for various embodiments
of the invention—can exploit the invention before his patent right
should be considered exhausted. Likewise, there appears no agreement
as to whether the acts of the patentee and his licensee should be con-
trolled by provisions in the EEC Patent Convention or by the anti-
trust law. There are two schools of thought on this problem: one
favors provisions in the patent law; the other is opposed thereto.
Moreover, there seems to be no consensus yet whether the propriety of
the patentee’s acts in exploiting his patent, as by licenses, should be
measured now against existing rules or rules to be written now, or
against a developing yardstick as the EEC market economically inte-
grates. The German Patent Office favors an elastic, non-regimented
approach to this question with the propriety of the acts of the patentee
to be determined as the market integrates.® The EEC antitrust de-

3 The German Patent Office has estimated that 30,000 patent applications a
year would be filed in the EEC Patent Office if there were free accessibility.

4CCH Rpt. N. 26 (3/17/66) para. 10.

5 “Introduction to the General Aspects of the EEC Patent Convention,” Address
by President Kurt W. Haertel (1965) .
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partment is looking for a solution to avoid the splitting of the EEC
territory by use of national patents. With respect to this prob-
lem, some have taken the position that in the case of several national
patents existing for the same invention and belonging to the same
patentee, these patents are exhausted, when either the patentee or his
licensee has placed the protected goods in commerce in a territory
covered by one of the patents.® And the German Cartel Office has taken
a similar position.” How far a patentee or his licensee can exploit his
patent consistent with the basic aims and accomplishments of the EEC
will remain a very difficult problem to solve. Except for writing a few
fundamentals into the law, it would appear that a pragmatic approach
based on situations as they occur will be preferred over an attempt at
establishing new rules for presént and future conduct.

The Institutions and Their Relationship to the Type of Patent
Convention

Two basic approaches have prevailed until now regarding the type of
patent system considered by the European Patent Convention: an in-
ternation and world-wide patent or an EEC patent. The first would
have special clauses for the EEC member countries; the latter suitable
clauses for its extension to other countries.® The question of the num-
ber, type and location of institutions requlred for the system is related
to the system contemplated. It is generally accepted that five institu-
tions will be needed for the patent system: a patent office, a supervisory
administrative board, a decision-making body, and a board of appeal.
These institutions, except for the patent office which should be newly
created, can be organized within the framework of existing EEC
institutions. The EEC Council, the Commission and the Court of
Justice could be used in that connection. Thus, an EEC patent, rather
than an international approach, would favor better utilization of
existing facilities and also the integration of the EEC. The prevailing
trend appears in that direction.

Other Considerations
Opposition to an EEC Patent Solution

Unlike the situation prevailing a number of years ago, the principal
advocate for an international patent and opposer to an EEC patent is

6 Norbert Koch and Franz Froschmaier, “The Doctrine of Territoriality in
Patent Law and the Common Market,” IDEA, Vol. 9, No. 2 (Summer 1965), p.
343. The reader is referred to this excellent article for study of these views.

? Supra note 1 at p. 16.

8 Supra note 1 at p. 21 and 22.
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now reported to be Holland. France and Germany are reportedly
agreed on the advisability of an EEC patent system. The position of
Holland is apparently based in part on its desire to wait for a more
definite evaluation of its deferred examination system and its hope for
participation by the United Kingdom in the European Patent Con-
vention. The Dutch deferred examination system transitional period
expires in 1970; the value of such a system for Holland and its applica-
bility to the EEC (or of a system similar to it) could then be better
evaluated. »

Holland strongly favors the accessibility or some participation of
Great Britain to correct the balance of industrial and political powers
which often leaves that country isolated from the Franco-German in-
dustrial group. The close intertwining of certain sections of Dutch and
British industry gives further support to those who advocate that the
proposed European Patent Convention system should include Great
Britain in order to give it a broad representative base. In answer,
those who advocate a patent system primarily EEC in outlook take
the position that countries like Britain, Ireland, Austria, Sweden,
Switzerland, and Norway cannot contribute to the fundamental deci-
sions involved in establishing the European Patent Convention and to
the functioning of the system itself since they lack the basic economic
and political community of interest that brought and keeps the six
members of the EEC together. Moreover, such advocates point out
that these countries are really not politically ready or willing to sur-
render enough national sovereignty to the supra-national institutions
that would be required for participation in the European Patent Con-
vention.

Future of the European Patent Convention

It is being recognized that an unlimited time cannot be allowed to
lapse if the Convention Draft is to be enacted into law. While it is
discouraging that so little progress has been made in the last year, the
feeling seems to prevail that once the Council is ready to act again on
new legislation, the objections of Holland alone could not successfully
prevent the enactment of the Convention into law.

It should be noted, however, that the problems confronting the EEC
countries in 1965 will have to be reviewed in an entirely different light
when the matter is taken up for discussion again. Since the middle of
1965, when the last discussions were held on these questions, basic
political and economic changes have and are taking place in Europe.
The problems relating to the EEC patent will have to be reviewed in
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this changed context; and while some may have been solved by them-
selves or become less acute, other new problems may of course also
arise. If the patent questions tend to follow other political trends, one
could expect increasing cooperation on an inter- and supra-national
European level beyond the EEC boundaries, preserving as much as
possible of the national aspects of the respective patent systems.

Such a trend could further support the increasing coooperation and
harmonization which is taking place in the field of national patent law
and it may become the main outlet for future EEC patent develop-
ments.

The Applicability of the Dutch Law to Other Countries

~ Patent circles in Europe point out that soundness of the Dutch law
must await the results of its national patent applications. Only 20
percent of the applications filed in Holland are of Dutch origin; the
remainder are foreign applicants who may request examination on the
merits or become involved in opposition proceedings on grounds not
directly related to the reasons for establishing the Dutch law. Thus
the outcome or proceedings in which foreign originated applications
are involved are not believed to be the true test for evaluating the
soundness of the Dutch law. The value or applicability of the law
should be tested with regard to Dutch applications. Its results in con-
nection thereto can then have some significance for the United States
or Germany.? These results can be properly evaluated only during
the next four years to determine to what extent they are of value to
the United States. The American Patent Law Association and others
have considered the new Dutch law in conjunction with various al-
ternative systems'® without apparently recognizing that the value of
the Dutch law in solving Dutch problems has not yet been fully ascer-
tained and, of course, much less its value to the United States.

Changes in German Law

Not only are the Dutch or the United States patent laws in a tran-
sitional stage, but the German patent law as well. While there is a
statutory basis for the Compact Prosecution in the United States,
there is none in German law. Although the German patent law Sec-
tion 26, Paragraph 1 requires that the description “shall conclude with
an indication of the subject matter which is to benefit from the pro-

? About 20 percent of the applications filed in the U.S. and about 41 percent
of the applications filed in Germany are of foreign origin.
10 American Patent Law Association Bulletin, December 1965, p. 577.
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tection by patent claims,”!* German patent practice has so developed
as to allow for claim changes which are not normally allowed under
United States law. To introduce anything akin to United States Com-
pact Prosecution in German practice would be very difficult without
suitable legislative change.

It is pointed out by patent circles in Europe that countries like
France that rely on a registration system really test the value of their
patent by filing it in examination countries like the United States or
Germany. Only in this way do they obtain an idea of the strength and
value of their patent for licensing, even licensing in the non-examina-
tion country. Without such possibility of examination and evaluation
of their patent in countries other than the registration country, the
registration system alone is believed to be of relatively little value.

At this juncture of patent law evaluation, it is apparent that the
soundness of the Dutch system is yet to be fully assessed. The French
system has introduced examination for novelty and inventiveness in
certain technical fields, or relies on a fuller examination system for
evaluating its inventions by filing the case in the United States. The
German system is emphasizing that “The more differentiated and com-
plex technology is becoming, the more carefully and precisely inven-
tions must be examined as regards novelty before patents, meaning
monopoly rights, are granted for them.”'? The value of examination
of patent applications for inventiveness, in addition to novelty, is being
implicitly recognized concurrently with a search for more efficient
means therefor because of its technical and financial burdens.

These facts also point to another pattern. When a patent office does
not have the main responsibility for full examination for novelty and
patentability, the burden to ascertain them shifts to the applicant. The
value of the patent is then determined in another forum: either in
another patent office and/or in courts domestic or foreign. Where
the shift of the proceedings is to the courts, the parties are under
pressure to reach, at some time prior to or during the proceedings,
an arrangement settling their differences. Arrangements involving
patents (cross-licensing, straight licensing and others) are generally
considered to be more common in Europe than in the United States;
such arrangements appear to be even more prevalent in European
countries having less or no examination for patentability. The lesser
the examination, the greater appears to be the tendency towards an

11 German Patent Law (1961).
12 Dr. Kurt W. Haertel, Talk to the National Association of Manufacturers, New
York, 1965, and interview.
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arrangement between the parties outside of the scrutiny of administra-
tive or judicial forum. It probably can be agreed that an administra-
tive agency or a court is more likely to be more concerned with or
representative of the public interest than private organizations which.
primarily will be motivated by their own organizational interests in
reaching agreement involving industrial property rights. This would
suggest that when determination of patentability is shifted out of the
patent office, even to the courts, a trend towards private arrangements
between the parties involved is likely to be promoted. Whether such
a practice is best designed to serve the interest of the public should be
given careful consideration before encouraging a trend in that direc-
tion.

ANTITRUST DEVELOPMENTS

Inactivity or slow-down in the enactment of new patent legislation
has not meant inactivity in the antitrust field. Since ‘the antitrust laws
are already in effect, the national agencies and courts and the EEC
agencies have been applying them in numerous fields, notably in that
of exclusive distributorships.

Decisions After the Grundig Case

Noteworthy is the attempt of the EEC Antitrust Commission to
clarify the law in the field of exclusive distributorship which is suffer-
ing from the incertitudes introduced by its Grundig decision.’®* The
decision in this case, which is now an appeal before the Court of Justice
of the EEC, is not considered to be sound. While the reasons therefor
vary widely, it is often stated that its weakness lies in that the Com-
mission has enjoined the entire arrangement rather than prohibiting a
particular practice. ‘

A number of decisions following the Grundig case are noteworthy.'*
They all approved exclusive distributorship arrangements which had
the following features in common: The arrangements did not impose
any re-export prohibitions by the distributor of the manufacturer into

13161 Journal Officiel des Communautés Européennes (hereinafter cited as
JOCE) 2545 (1964) and (supra note 2); “Recent EEC Antitrust Activity Relat-
ing to Exclusive Distributorships and Trademarks,” IDEA, Vol. 9, No. 1 (Spring
1965) , p. 85.

14 Maison Jallate v. Voss and Vandeputte, Press Release No. 1P (66) 5 by the
EEC Commission, January 10, 1966; D.R.U. v. Blondel, Press Release No. 1P (65)
184, July 1965, same authority. Hummel v. Isbecque, Press Release, September
1965, same authority.
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other EEC countries; it did not prevent parallel import into the terri-
tory assigned to the distributor, thus allowing imports by other dealers
into the territory from buyers of the manufacturer. All cases also
involved a certain amount of technical competency due to the technical
nature of the products involved, though it is evident that that element
alone would not have been adequate to justify the arrangements. All
cases, except the latest one, did not impose a prohibition on the dis-
tributor to handle competitive products. Neither did the manufac-
turers fix the price of the distributors’ goods on resale.

In contrast to the Grundig arrangement, in none of the more recent
cases were the distributors granted absolute territorial protection free
from actual or potential competition. These cases together with the
proposed group exemption for exclusive distributorships now before
the Consultative Committee on Cartels and Monopolies are expected
to continue to clarify the law in this field.

CONCLUSION

In the antitrust field a body of law is growing which tends to clarify
the propriety of certain practices in common commercial arrangements
involving patent, trademarks and know-how. In the patent field, the
EEC is in a state of expectancy; the next year may well be a crucial
one in determining whether the Draft of the European Patent Con-
vention will be translated into a going reality or modified into a
different body of supra-national patent law.






The USSR Trademark System
and East-West Trade

JOSEPH M. LIGHTMAN*®

SuMMARY

THE USSR DESIRE TO INCREASE commercial relations with the West
is manifested, among other activities, by changes in its trademark sys-
tem in recent years to bring it more into conformity with Western
concepts of trademark protection. Also, growing Soviet emphasis on
consumer fulfillment and on exporting have created a new respect for
trademarks as competitive sales and advertising devices, as well as iden-
tification and quality control symbols.

The present USSR trademark law, which entered into force in June
1962, provides for protection of marks to distinguish services as well as
" goods. It establishes a classification system and examination procedure
and also permits a trademark registrant to seek injunctive action and
damages in infringement suits against unauthorized users of his mark
on imports as well as domestic manufactures. In the past, most United
States originated trademark applications intended. for filing in the
USSR were filed in the name of European subsidiaries. Now, since the
Soviets have joined the Paris Convention, established more licensing
flexibility, and made other changes in their trademark system more
acceptable to United States concepts, more American firms are filing
directly in that country. ‘

Although there is little experience on which to base any meaningful
judgments regarding Soviet treatment of foreign trademark rights, it
is apparent that an American registering his trademark in the USSR

* Mr. Lightman is a Research Associate with The PTC Research Institute and
an International Economist with the Foreign Business Practices Division, Office of
Commercial and Financial Policy, Bureau of International Commerce, U. S. De-
partment of Commerce. .
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will establish (1) a legal basis for enforcing it against imitations in
that country, (2) a focal point around which to develop any market
promotion for the subject products that may be possible, (3) an im-
portant identification for his imported products and, (4) a better basis
for concluding licensing agreements where “package deals” which in-
clude patents and technical know-how as well as trademarks are the
-only types that can feasibly be negotiated.

PROCEDURES IN THE USSR for administering and enforcing trademark
protection are not markedly different from those of most Western
industrialized countries. As in the case of trademarks in these coun-
tries, the Soviet counterpart! is intended to indicate the origin of the
goods, serve as a guarantee symbol of their quality and provide a focal
point around which to create a demand for them. The significance of
trademarks in a country such as the USSR is always open to question
since trademarks are generally associated with concepts of commercial
individuality and competitiveness which are basically outside the realm
of “command economy” planning. In recent years, however, as pro-
duction of consumer goods has gradually increased and the Liberman
concepts of price and profit criteria have developed, a growing interest
has been stimulated in the use of distinctive markings by those factory
managers who believe they may be producing particularly good con-
‘sumer articles.2 Projected Soviet plans for increasing exports of fin-

1 Le., a Soviet registered trademark or service mark, as distinct from a factory
identification symbol.

2 Dr. Stephen P. Ladas who visited Moscow in May 1959, reports that “Regard-
less of government formulae, some factories or shops may make articles of this kind
[canned goods, cigarettes, watches, hats, chocolates, pastry, bread, etc.] a little
better than others using the same formulae. They are allowed to sell them at
higher prices. People stand in line to buy these goods rather than those of other
factories. Some adventuresome government factories or shops have even discovered
the value of a good picture on the label or carton, and this seems to be especially
so for cigarettes.” The Trademark Reporter (September 1959) No. 9, p. 897. )

Also, Dr. Marshall I. Goldman, in his book Soviet Marketing (London, 1963)
points out “The simplest explanation for the appearance of overproduction in the
‘planned’ Soviet economy is that for the first time the Soviet consumer is being
given a choice in the selection of certain items. As production of consumers’ goods
[in USSR] gradually increases, it is not only a question of deciding between a cam-
era or a television set, it is also necessary to choose between expensive makes of
television sets. If measurement of consumer demand is to serve as a gauge of how
to allocate television sets to retail outlets, it is now necessary to ascertain not only
how many television sets will be demanded but also how many of a specific make
and model.” (p. 78) Later, in discussing the growth of advertising in the USSR, he
notes that it is becoming more competitive, as evidenced, among other things, by
competing claims “seen now in advertisements appearing for different brands of
radio and television sets.” (p. 196.)
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ished products are also directing the attention of Soviet enterprises to
trademarks not only in terms of their use to distinguish products but
as important advertising devices.

Now that the USSR has ratified the Internatxonal Convention for
the Protection of Industrial Property (Paris Union), its trademark, as
well as patent practices will be pertinent elements for consideration in
East-West commercial relations. Clearl‘y,. Soviet adherence to the Con-
vention will have its most significant impact on protection of inven-
tions. It is important to hote, however, that the Convention estab-
lishes comprehensive machinery for the protection of trademarks in
the context of industrial property rights. Since Soviet goods are re-
quired to bear a registered trademark if they are to be sold abroad, it
would appear desirable for American firms to be fully aware of the
protection to which they are now entitled in the USSR not only for
their own marks but against the use by Soviet enterprises of marks in
foreign trade that might willfully copy American marks. Also, it is
well for Western firms to consider the inter-relationships that may be
involved in the licensing of patents and trademarks to Soviet enter-
prises and the possible coupling of such rights to secure the maximum
protection and compensation that such “licensing packages” may offer.

This article will explore the ramifications of Soviet adherence to the
Paris Industrial Property Convention and then examine, in detail, the
Soviet trademark system and its significance in terms of United States
trade relations with the USSR.

USSR Membership in Paris Convention

The recent USSR adherence to the Convention is another apparent
manifestation of its desire to increase commercial relations with the
West and to share in the technological growth of leading industrialized
countries.® All of the Eastern European countries, except Albania, are
now Convention -members. Soviet entry into the Paris Union eman-
ates from a number of basic changes that have taken place in its
€conomic andv'managerial framework since Stalin,* and from its prac-
tical realization of the need to participate in some form of international
system that will provide adequate protection of its industrial property
rights aboard. The Paris Convention is the major intergovernmental
agreement in the industrial property rights field and is now adhered to

3 USSR Council of Ministers Decree of March 8, 1965 (No. 848) announced
Soviet accession as of July 1, 1965.

4 For further details on these changes see Herschel F. Clesner's article “Additional
Aspects of Proprietary Rights and East-West Trade,” IDEA, Vol. 9, No. 2 (Sum-
mer 1965).
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by approximately 75 countries including the United States and Can-
ada, five countries in Latin America, all of the industrialized countries
in Europe, most of the African countries and many in the Middle East
and Asia.® Its basic principle is a guarantee by each member country to
provide foreigners the same protection for their industrial property

' rights that it provides its own nationals (i.e., national treatment). The
Convention goes beyond national treatment, however, and also pro-
vides certain special benefits and advantages for nationals of. member
countries, such as a one-year period after the first filing of a patent
application in a member country (or a six-month’s period in the case
of trademarks) in which to file a corresponding application in another
member country and receive in the latter the benefit of the first appli-
cation filing date. Other advantages include protection in each mem-
ber country of a member-national’s patent against arbitrary forfeiture
for non-working and a right of a member national to file a trademark
application in another member country (subject to its domestic law)
without first having to register the. mark at home.® By adhering to the
Convention, the USSR has now joined approximately 75 other nations
in agreeing to abide by those internationally accepted principles that
have been in effect for industrial property rights protection since the
Convention was adopted in 1883.

The Soviets have had to make a number,of changes in their laws and
regulations to bring them into conformity with Convention commit-
ments, particularly on priority rights recognition. It appears that
pertinent revisions have been made in the USSR patent and trademark
laws to implement the Convention’s provisions. The -changes in the
trademark law will be discussed later in detail. It is of interest to note
that the USSR recently expanded the scope of its industrial property
rights system by promulgating a “Law on Industrial Designs™” to sup-
plement its patent and trademarks laws. We know that the Soviets
have obtained patents and trademarks in Western countries in the post
World War II period and that Western firms have applied for and ob-
tained such rights in that country. Presently, however, there is little
experience on which to base any meaningful projection as to the rights

5 Industrial property rights are defined in the Convention as patents, utility mod-
els, industrial designs, trademarks, service marks, trade names, and indications of
source or appellations of origin (Art. 1, Revision of 1958).

6 The 1958 Revision, which is the latest in effect, to which most of the countries
including the USSR adhere, incorporates this feature. Earlier revisions . (1911
1925, and 1934) to which some countries still adhere as their latest revision in
force, still permit them to retain the “prior home registration requirement” if they
so desire it.

7 Council of Ministers Order (No. 535), July 9, 1965.
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and protection which Westerners can expect to receive in the USSR.
Soviet officials have given assurances that foreigners will be afforded
competent enforcement of their industrial property rights and com-
plete access to Soviet legal and judicial procedures.® Since the Soviets
have shown an increasing interest in protecting their own technologi-
cal advances abroad as well as in negotiating licensing agreements with
the West,? it can now be hoped that, as Convention participants, they
will be fully aware of the desirability of extending Western firms the
same degree of protection they would expect their own nationals to be
accorded under these internationally accepted principles.

Earlier Soviet Trademark Practices

Trademarks in the USSR have served primarily as factory identifica-
tion and quality control symbols. Until enactment of the present
trademark law in 1962, little attention was paid to their potential func-
tion as competitive sales and advertising devices and as distinctive iden-
tifications to enable prospective buyers to choose between similar goods
made by different enterprises. _

"The earlier Soviet Trademark Law of 1936 established two classes of
marks—production marks and trademarks. A production mark was
obligatory on all manufactured goods, their, containers or wrappers,
and had to show the factory’s name, location, State agency in charge
of it, quality of its goods and its standard number. Certain factories
producing military type goods were exempted from this requirement
to avoid disclosures for security reasons. The other class of mark—the
trademark—was similar to the form of protection provided by our own
law. Adoption of such a mark by a factory or other producing enter-

8 Soviet Delegate to the Geneva meeting of Paris Union members on March 15,
1965, in announcing his country’s adherence to the Convention, stated: “In the
USSR, foreigners have the right to apply to USSR courts and enjoy civil lawsuit
rights. The protection of every. civil right in the USSR is ensured in accordance
with Article 6 of the Principles of Civil Legislation of the USSR and Union Re-
publics, particularly by way of a reconstitution of the situation which had existed
before the right was infringed, by the suppression of actions infringing another’s
rights, and by compelling the infringer of another’s rights to compensate the dam-
ages caused by the infringement.”

9 Chairman of the USSR Council of Ministers Kosygin reporting on the 1966-70
Plan at the 23rd Party Congress (April 6, 1966) stated: “Until recently we tended
to underestimate the importance of trading in patents and licenses. Such trade is
playing an increasingly prominent role in the world today and is developing faster
than commerce in industrial goods. Our scientific and technical personnel are able
to create—and this has been proved in practice—up-to-date machines and equip-
ment. We can and must, therefore, assume our due place in the world’s license
market. In some cases, we too could profit by purchasing licenses, rather than
developing the problem concerned [sic] ourselves. . . .”
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prise to distinguish an article was voluntary. Marks not registrable
were those which were confusingly similar to marks already registered,
those containing false or misleading connotations in relation to their
goods, those simulating the Red Cross or Red Crescent and those too
generally descriptive of the goods for which they were intended. Trade-
marks could be “graphic images, original names, combinations of let-
ters, et cetera,” and different marks could be used for different goods or
the same mark for all goods produced by a factory. An enterprise,
such as an exporting entity, dealing with goods produced by others, was
also permitted to have and to use in connection with its sales, its own
mark. _

The registration system was originally decentralized into three cate-
gories—the People’s Commissariat for Heavy. Industry registered all
marks used on machines, tools, building supplies and chemicals; the
Commissariat for Public Health registered all marks used on medical
supplies and instruments; and the Commissariat for Internal Trade
registered marks used on other classes of goods. In 1959, the registra-
tion system was centralized in the State Committe for Inventions and
Discoveries which, today, administers the patent and industrial design
laws, as well as that on trademarks.’® The earlier trademark law con-
tained no use requirement but conditions were such that once a mark
was registered it was put to use. The law permitted the owner of a
registration to sue for infringement against unauthorized use of his
mark on imported as well as on domestically manufactured products
and to seek injunctions and recover damages in infringement cases.
Actions could also be sought to invalidate a registration.

Under the 1936 law foreigners could register their marks in the
USSR only if their home countries extended the benefits of their trade-
mark laws to Soviet nationals. This was no bar so far as United States
nationals were concerned since our trademark law makes no distinction
as to nationality and enables a Soviet or any other national to apply for
and receive trademark protection. The Soviet law also required a for-
eign applicant to have a prior home registration for his mark before it
could be registered in the USSR. Registration was issued only for a
term not exceeding the home registration. :

This and earlier Soviet trademark laws were oriented toward iden-
tification and quality maintenance concepts. There appears to have
been little attempt by the Soviets, before 1959, to make any significant
changes in their trademark system to bring it more in conformity with
international standards of practice and procedure. Long before the

10 I¢ is an “independent agency” reporting directly to the Council of Ministers.
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Soviets joined the Convention, six Eastern European countries (Czech-
oslovakia, Bulgaria, Rumania, Hungary, Poland and Yugoslavia) were
members of the Paris Convention and adherents to its international
standards of trademark as well as patent protection. In the USSR,
where articles have been produced in most part for industrial usage
and for domestic consumption, the earlier trademark systems did little
more than to force State enterprises to use certain markings on their
goods so that liability could be established in cases of quality defects
or faulty handling of goods.

Salient Features of Present Trademark System

The present law, which came into force in 1962, does not deal spe-
cifically with “production or factory marks” which characterize the
1936 law. But since such marks are not apparently abolished or re-
pealed thereby, State production enterprises may still have to use them
on their goods for identification and liability purposes if they do not
otherwise see fit to develop and to use any registrable trademarks.

Scope of Present Trademark Protection

The law provides that “Every trademark shall, before it is used in
the USSR, be subject to compulsory State registration with the State
Committee for Inventions and Discoveries . . . .”11 The owner of a
registered mark is entitled to its exclusive use in the USSR.!? The
law is not clear on whether a non-registered mark may be used in the
USSR, with no recognized exclusive rights therein, or whether no
trademark whatsoever may be used unless it is first registered in that
country. In the absence of any legal decisions or other official interpre-
tations from the government, no further clarifying information is yet
available. Trademarks are registered for the term indicated by the
applicant up to 10 years from the application filing date.’® Renewals
also cannot be made for more than 10 years at a time.’ Thé applicant
is not obliged to show prior use of his mark in order to apply for and
to receive a registration.!® However, where there is a dispute over
several applications on file for similar or identical marks, registration
may be granted to the first applicant as determined by the date his appli-
cation was received by the State Committee.®

11 See Appendix, “Union of Soviet Socialist Republics Law Concerning Trade-
marks,” Art. 2.

12 0p. cit., Art. 4.

18 0p. cit., Art. 19,

14 Op. cit., Art. 20.

15 Op. cit., Art. 9.

16 Op. cit., Art. 11.
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Soviet law includes protection for “service marks.” Thus, in line
with Paris Convention principles, the law provides for protection of
marks used to identify services as well as to distinguish goods. A trade-
mark is defined as “‘an artistic representation, original in its form” and
can consist of ‘“‘names and words, separate combinations of letters and

. figures, vignettes, different forms of packing, artistic compositions and
‘drawings, whether combined or not with letters, figures, words,
etc., .. .."1" Not registrable as trademarks are “marks commonly used
' .to denote goods of a well-known kind (free marks)”; marks which
constitute national emblems and insignia; marks of international
organizations, including the Red Cross and Red Crescent; business-type
summary information about the product and the applicant; marks con-
taining false or misleading information about the manufacturer or
geographic origin of the product; marks “conflicting with the public
interest or the requirements of Socialist morality,” and marks which
conflict with international agreements to which the USSR adheres.!8

Filing and Registration: Particulars

The USSR Chamber of Commerce’s Patent Bureau generally handles
all filing and prosecution actions for foreigners’ applications.’® It re-
" quires an appropriate power of attorney and also collects the various

fees charged by the government in addition to its own agency fees.

Since the USSR has ratified the Paris Convention, a trademark owner
in the United States or any other Convention country is entitled to
claim a six-month “right of priority” therein after a first filing of his
trademark in another Convention country.?® Soviet citizens, of course,
-have the same “priority rights” in this country on the basis of USSR
Convention membership. The filing date of a foreigner’s application
in the USSR is determined by the date it was received by the State
Committee.** |

Applications are subject.to examination and, if refused, the applicant
is entitled to an administrative appeal.?* There are no provisions for
opposition. An application shall be refused if the mark applied for is
similar to one already registered in the same class of goods or to one

17 Op. cit., Art. 1, 1st para.

18 Op. cit., Art. 1, 2nd para.

19 Details on filing procedures and fees can be secured by writing directly to the
Bureau at 6 Kuibyshev Ul., Moscow.

20 Op. cit., Art. 11, 2nd, 3rd, 4th paras.

21 Op. cit., Art. 11, lst para.

22 Op. cit., Art. 16.
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which is the subject of a previous application in the USSR on which a
decision has not yet been made.?® If the application is acceptable to
the State Committee, the trademark is recorded in the State Register
and a registration certification is granted entitling the registrant to the
exclusive right to use his mark.?

Soviet law provides a preliminary examination system to persons
desiring to know if their trademarks are registrable before they decide
to file formal applications. Upon request by such person, the State
Committee may examine his mark and certify whether it is suitable for
registration. If the applicant is informed that he is entitled to the
registration but fails to apply for it within three months after being
so informed, the mark (or one similar to it) may be registrable to
another applicant.

Classification Procedures

The Soviets have established a classification system for trademark
registrations. It consists of product classes 1 through 34 and service
classes 35 through 42. The product classes are comparable to those
in the present “International Classification System” adopted by a num-
ber of countries under the “Paris Union” framework. A separate
application must be filed in the USSR for each class of goods.?®¢ The
same mark may be registered in different classes by one party.2” The -
restriction of rights by class appears to be quite rigid and susceptible
to inequities. '

Infringement Actions

The law prohibits the use of a trademark without the registrant’s
consent and enables him to seek injunctive action against its unauthor-
ized use and damages for infringement.?® Infringement action can
presumably be taken against unauthorized use of a mark on imports.
Civil law suits, including those on trademark infringements, are appar-
ently within the ‘jurisdiction of district (city) people’s courts unless
a higher court decides to have a case referred to it as the court of first
instance. Few trademark infringement suits appear to have been
filed in the USSR in recent years.?

28 0p. cit., Art. 15,

24 Op. cit., Art. 17,

5 0p. cit., Art. 18,

26 Op. cit., Art. 9, 2nd para.
27 Op. cit., Art. 8.

28 Op. cit., Arts. 4 and 21.
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Licenses and Assignments

A trademark registrant is permitted to license his mark. Licensing
agreements, which must be entered in the State Register of Trademarks
to be legal, must contain commitments by the parties that quality
standards equivalent to or higher than those of the licensor will be
maintained on the goods bearing the licensed mark.3°

Ownership of a trademark registration can also be assigned (in
which case the existing registration is voided and a new one issued)
or trademark rights can otherwise be transferred by agreement. Such
action must also be recorded in the State Register.3!

Other Major Characteristics

There is no obligation to use a registered mark, but it would seem
that most marks registered in the USSR are done so with the expecta-
tion of their eventual, if not immediate, use. The trademark registra-
tions, renewals, licensing, assignment and transfer actions, which are
required to be recorded in the State Register, are published by the
State Committee in its Bulletin of Inventions, Trademarks and De-
signs.32

The law contains a reciprocity provision for foreign nationals, i.e.,
it applies only to those foreigners whose countries extend national treat-
ment to Soviet citizens under their trademark laws.?® This reciprocity
provision, however, is no bar to United States filings since our trade-
mark law, as mentioned earlier, makes no distinction as to nationality
so far as rights of applicants to file for and secure registrations are
concerned. Also, the principle of national treatment is established in
the Paris Convention.

In the USSR, a State production or service enterprise can own one
mark for use on all its goods or services, or a separate one for use
on each type product it sells or type of service it renders.3* Also, a

29 In a most recent case involving a foreign mark, the Belgian-West German
firm, Gevaert-AGFA N.V. of Antwerp, was subject to an infringement su’it as a
result of its use of AGFA in a Soviet trade fair. The suit was brought by an East
German firm, Volkseigener Betrieb (VEB) Filmfabrik Wolfen, which had acquired
.an AGFA registration in the USSR in 1955. The Moscow City Court ruled in the
case, in January 1966, that GevaerttAGFA could not use its name in the USSR
because AGFA had already been registered there by the East German firm. The
Soviet Supreme Court upheld this verdict in a decision of April 28, 1966. (Re-
ported in The Journal of Commerce, April 29, 1966.)

30 Op. cit., Art. 28.

31 Op. cit., Art. 22,

32 Op. cit., Art. 25,

83 Op. cit., Art. 26.

3¢ Op. cit., Art. 5.
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Soviet commercial enterprise, including an export organization, may
use its own trademark in place of, or together with, the trademark of
the manufacturer on goods handled by it or made to its special order.%
The present trademark law was approved by the State Committee for
Inventions and Discoveries on June 23, 1962, and amended on May 4
and 19, 1965, to reflect changes needed to implement the Paris Con-
vention. The amendments entered into force on July 1, 1965.

Trademarks and Séviet Trade

As the USSR. continues to show an increasing interest in foreign
trade and as American firms respond to- President Johnson’s appeal
to build bridges to Eastern Europe,®¢ the United States foreign trader
may want to consider, among other things, what protection he should
appropriately secure for his industrial property rights in the Soviet
Union and how such rights might best be used to his business advan-
tage. .
~ Most American companies seriously interested in foreign trade regis-
ter at least half their trademarks in the major Western countries pri-
marily for protection rather than for income purposes. In many coun-
tries, as in the USSR, the first person to apply for a mark is entitled
to its registration and to legal recognition of its exclusive use. Unlike
the United States, the right to a trademark in the USSR does not arise
out of a system of common law appropriation and use. It is based on
registration, as previously noted.

The owner of a foreign mark who finds that someone else has already
applied for or registered it in the USSR is faced with the problem of
contesting the “pirated” application or registration. Should he decide
not to contest it, or should he be unsuccessful in such action, he is
then faced with possible foreclosure of his trademark in the Soviet
market. More important, Soviet registrations of “pirated” marks may
create problems for the rightful owner of the mark in third country
markets, particularly in less developed areas.

Companies having an internationally used trademark (a ‘“house
mark,” product or service mark) .which they publicize abroad, find it
highly desirable to register such a mark in every country where a pos-
sible sales interest or piracy problem may exist. .Under the Paris Con-
vention, member countries are required to protect ‘“‘well-known”

35 Op. cit., Art. 7.
36 Expressed in “State of the Union Message,” January 12, 1966, and a White
House luncheon on December 2, 1964, for officials of Radio Free Europe.
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marks against registration by persons other than the rightful owners.3?
Past experience, however, has indicated that the term “well-known”
is subject to a wide variety of interpretations among member countries.
A mark widely used and registered abroad may not necessarily qualify
as a “well-known” mark. Most companies engaging in foreign trade,
therefore, find it desirable to register their most important marks for
protection, in the first instance, rather than to rely on the Paris Con-
vention premise that “well-known” trademarks shall be protected even
in the absence of a registration.

The Soviets have shown considerable interest in technical inter-
changes and licensing agreements with the West. Many important steps
have been taken by the USSR to develop favorable conditions for
licensing activities—including changes in its industrial property system
in recent years along lines more comparable to Western systems, crea-
tion of an agency specifically to handle licensing and other industrial
property transactions with foreigners, and the re-tailoring of patent,
technical know-how and trademark provisions in its commercial agree-
ments to conform more to Western standards of accepted protection.
As noted earlier, foreign trademark filings and prosecutions are gener-
ally handled by the USSR Chamber of Commerce’s Patent Bureau.
The Chamber which, among other activities, represents various organ-
izations interested in foreign-trade promotion, is one of the principal
Soviet entities delegated responsibilities for making contacts with
foreign business organizations. Also, administration of all industrial
property rights laws, including trademarks, are coordinated within the
framework of one agency—the State Committee for Inventions and
Discoveries. Here, it is to be noted that trademark administration has
not been relegated to any lesser agency than that responsible for admin-
istering the important laws pertaining to protection and utilization of
inventions and technology.

It is likely that, in many instances, trademarks will be coupled closely
to patents or know-how in the licensing of United States products to
Soviet enterprises. In this connection, most licensing consultants in
the United States strongly advise their clients, in the interest of their

37 Under this Convention, a member country must provide the rightful owner of
a “well-known” mark registered to someone else, a period of at least five years from
the date of such registration in which to seek its cancellation. After that time,
however, it can prohibit a party from seeking such cancellation on grounds of being
the rightful owner of the “well-known’ mark.

38 The USSR has established the All-Union Export-Import Association “Litsen-
sintorg” to handle licensing transactions with foreigners. This agency, among other
things, endeavors to interest foreigners in selling or licensing their industrial prop-
erty to the USSR,



The USSR Trademark System and East-West Trade 23

future safety as potential licensors as well as trademark owners, to
register their marks in their own name abroad and to protect them
as such.

Trademarks in Soviet Markets

Soviet imports from the West now run about $3 billion annually.®®
The USSR is primarily interested in purchasing machinery, equipment
and other manufactured products from the West. Thus, trademark
protection in the USSR can be significant to suppliers of these and
other goods of the type that are generally trademarked to identify,
advertise and guarantee them. The Soviets have never shown any
great interest in importing consumer goods from the United States.
They have been interested in purchasing machinery, transport equip-
ment and other manufactured products from this country.

Foreign firms interested in the Soviet market, bearing in mind that
imports are controlled by State trading organizations and that distribu-
tion is geared to State planning directives, may nevertheless look into
various marketing techniques that might possibly be adapted to the
USSR. -

Advertising is now permitted in that country, not only in scientific
and technical publications, but in newspapers and other media. Many
well-known foreign firms have already used Soviet news media to ad-
vertise their trademarked products and to inform the planners and
buying public of their quality and performance standards. There is.
no evidence to indicate how extensively these companies have built
their advertising campaigns around trademarks but it is interesting to
note that in the USSR the Soviet ]awmakers themselves now recognize
the role of trademarks in advertising. The first paragraph of the
present trademark law emphasizes that the purpose of a trademark is
not only to distinguish an enterprise’s goods and services but “to ad-
vertise them.” :

Use of trademarks as important promotional devices may also be
considered in international trade fairs and exhibitions in the USSR.
The Soviet trademark law provides recognized protection for an un-
registered trademark on goods displayed at such exhibitions should
the applicant wish to file for its registration within six months after
he puts the goods on display. In such instances, his application filing
date is the date on which he first displayed his goods.#

8 . S. Department of Commerce Qverseas Business Report “Basic Data on the
Economy of U.S.S.R.” (April 1966).
40 Op. cit.,, Art. 11, 5th para.
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CONCLUSION

In the USSR, where the distribution of goods and services is sub-
ject to a system of State directives, trademarks have served primarily
as symbols of identification for guarantee and quality-control purposes.
They have played a lesser role as tools for marketing, business pro-
motion and ‘‘goodwill” development. Nevertheless, American busi-
nessmen interested in Soviet trade might consider applying for trade-
mark registrations in the USSR for a number of reasons. A trademark
registered in accordance with the law will establish a legally recognized
form of protection subject to enforcement against unauthorized imita-
tions, including those on imports. Also, such marks will be useful
focal points around which to develop any market promotion that can
be accomplished within the limitations of the Soviet system. Further-
more, such registered marks, entitled to exclusive use under Soviet
law, will provide important identification for a firm's products im- .
ported into the USSR. Trademark registrations will also facilitate
conclusion of licensing agreements in those product areas where ‘‘pack-
age deals,” including patents and . technical know-how, may be the
only type of arrangements that can be negotiated.

The USSR has “Westernized” its trademark law and is participating
in the world “Union” of countries which abide by internationally
accepted principles of patent and trademark protection. So far, there
is little experience on which to determine how successful American
firms will be in protecting their rights in that country. The American
businessman will have to consult carefully with his attorney and li-
censing adviser for guidance on the procedures to be followed in ac-
quiring and maintaining the fullest possible protection available under
Soviet law.

Table 1, which follows, shows United States trademark filings in
the Soviet Union and other Eastern European countries. The in-
crease in filings in the USSR since 1964 is undoubtedly due to antic-
ipation of better trade opportunities, the greater flexibility in li-
censing provided by the new law, and the ratification of the Inter-
national Convention by the USSR. In the past, many United States
marks were filed through, and in the name of, Western European sub-
sidiaries of United States firms to take greater advantage of trading
opportunities. Since 1962, more United States firms are filing directly
in the USSR. The only complete figures readily available on United
States filings in Eastern Europe are those provided by the U.S. State
Department’s Authentication Office which, at the request of many
foreign governments, authenticates on United States applications and
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related documents to be filed in their countries, the signature, owner-
ship and residence of the United States applicants.

TABLE 1
UNITED STATES TRADEMARK APPLICATIONS FILED IN EASTERN EUROPE
(By Number of Filings)

Country of Filing : 1964 .- 1965 Jan. 1 to Mar. 31, 1966
USSR 189 202 98
Poland ) ' 11 - 16 ]
Rumania 44 56 15
Hungary 66 75 16
Czechoslovakia . 5 8 6
Bulgaria 41 52 17
Yugoslavia ' 4 6 0

Source: Department of State, Authentication Office.

For comparison purposes, Table 2 contains figures on United States
trademark application filings in other selected countries in 1964. These
figures are taken from the latest statistics, published in 1966, by the
International Bureaux for the Protection of Intellectual Property
(BIRPI) in Geneva, which administers the Paris Convention. Lack of
information on foreign filings reported by Eastern Europein coun-
tries and others to BIRPI precludes its publication of more complete
statistics on these and other more important countries.

United States filings in the USSR and other Soviet Bloc countries
are by no means numerically comparable to those for leading countries
in Western.Europe and other geographic regions. However, the po-
tential magnitude of the Soviet market and USSR adherence to the
Paris Convention may change this picture considerably in the next few
years.



26 IDEA

TABLE 2

UNITED STATES TRADEMARK APPLICATIONS FILED IN SELECTED FREE WORLD COUNTRIES
(By Number of Filings in 1964)

Country of Filing
Western Europe o '
United Kingdom ' 1,879
France 1,383
Germany ' 1,499
Belgium : 823
Sweden 808 .
Switzerland 6391
Norway 527
Austria 434
Latin America
Venezuela 6521
Colombia . 463
Trinidad and Tobago 118
Far East .
New Zealand . 626
India 484
Thailand i 308
Malaya 235
Ceylon 228
Pakistan : 168
North Africa and Middle East -
Israel 304
Lebanon 229
Iran 172
Morocco 185
United Arab Republlc ‘ . 161
Kuwait ’ 98
Afrlca (Other)
South Africa 747
Southern Rhodesia ‘ 162
Nigeria ' 300
- Sudan 89
.~ Ghana 87
- Uganda 84

1 Registrations

Source: Industrial Property (No. 2, February 1966) published by the United
International Bureaux for the Protection of Intellectual Property (BIRPI) in
Geneva, Switzerland.
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APPENDIX (Translation) *
UNION OF SOVIET SOCIALIST REPUBLICS
Law
‘ Concerning Trademarks
Approved by the State Committee for Inventions
and Discoveries of the USSR on June 23, 1962,
as amended on May 4 and 19, 1965?

1.—A trademark or service mark is an artistic representation, original in its
form (original names and words, separate combinations of letters and figures,
_ vignettes, different forms of paf;king, artistic compositions and drawings whether
_combined or not with letters, figures, words, etc), used to distinguish goods or
services of one enterprise from similar goods or services of other enterprises,
and to advertise them.

The following shall not be used as trademarks and cannot be accepted for
registration:

(a) marks mmhonly used to denote goods of a well-known kind (free marks);

(b) State insignia, facsimiles, seals, stamps; control, guarantee or other marks;
emblems of international organizations without the consent of the appro-
priate bodies; or marks containing a representation of the Red Cross or Red
Crescent;

(c) representations consisting exclusively of a text containing information about

" the time of manufacture of the goods, the address of the enterprise, price,
quantity, size, etc. Where such information supplements. the basic represen-
tation of a mark, only the basic representation may be registered as a trade-
mark, without the text. The text may be used together with the trademark
but not on the representation of the mark itself;

(d) representations containing false information, or information capable of mis-
leading a purchaser, about the manufacturer or the place of production (origin)
of the goods;

(e) representations conflicting with the public interest or the requirements of
Socialist morality;

(f) representations conflicting with international conventions to which the USSR
is a party. ' 4

2—Every trademark shall, before it is used in the USSR, be subject to com-
pulsory State registration with the State Committee for Inventions and Discoveries
of the USSR, in accordance with Order No. 442 of the Council of Ministers of:

the USSR, of May 15, 1962, “Concerning Trademarks”.

3.—Trademarks cannot be used for liquid, gaseous, or loose and unconsolidated
substances supplied or sold without packing, or for other goods exempted from
all kinds of marking in accordance with State All-Union Standards (GOST) or
technical specifications. , ‘

4.—An enterprise shall be entitled, in the territory of the USSR, to the exclu-
sive use of a trademark or service mark registered in its name. The use of a
trademark or service mark without the consent of the enterprise in the name of
which it is registered is prohibited.

1) The latest amendments came into force on July 1, 1965.

*Industrial Property, monthly review of the United International Bureaux for
the Protection of Intellectual Property (BIRPI), Geneva, Switzerland, (No. 11,
November 1965), pp. 252-255.
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5.—An enterprise (organization, or production associations thereof) shall be
entitled to possess a single trademark (service mark) for all the goods it markets
or all the services it renders, or to use different marks for various kinds of goods
or services.

6.—An enterprise may also place trademarks or service marks registered in its
name on technical drawings, prospectuses, accounts, forms, labels, and other docu-
mentation accompanying goods’' or connected with their distribution operations.

7.—A commercial enterprise (organization) shall have the right to place its
own trademark instead of or beside the trademark of the manufacturing enter-
prise on goods handled by it or manufactured to its special order (from models),
special formulae and prescriptions, etc. The same right shall be granted to
foreign-trade organizations in respect of goods handled by them.

8. —Trademarks and service marks shall be registered for a definite class of
goods (services). The same mark may be registered for different classes of goods
(services) in the name of one enterprise (organization).

9.—State registration of trademarks and service marks shall be carried out by
the State Committee for Inventions and Discoveries of the USSR on the basis of
applications filed by enterprises (production associations of enterprises) and by
organizations either directly or through agents duly authorized for the purpose.
An application for registration of a trademark filed through an agent must be
accompanied by a signed power of attorney in the prescribed form. Powers of
attorney executed abroad must be duly legalized in consular offices of the USSR un-
less such legalization is not required by virtue of international treaties.

A separate application must be filed for each class of goods for which a trade-
mark (service mark) is to be registered.

The application shall comprise the following mdterials:

(a) two copies of a declaration stating the full designation and postal address of
the enterprise (organization) in the name of which the trademark is to be
registered, and also the duration of the trademark registration;

(b) two copies of a complete list of the goods for which the trademark is to be reg-
istered, and an indication of the manner in which the mark is to be applied to
the goods;

(c) twenty copies of a specimen and two copies of a description of the trademark;

(d) a receipt from the State Bank for payment of the pfescribed application fee
(2.50 roubles for each class of goods);

(e) one copy of a document certifying the hierarchical subordination of -the enter-
prise.

If the trademark or service mark contains information concerning the origin of
the goods, the applicant must append to the application one copy of an official
document certifying the correctness of the information concerning the origin of
the goods contained in the representation of the trademark.

10.—A trademark (service mark) submitted for registration in color shall be
registered and protected only in that color. A trademark (service mark) submitted
for registration without indication of color shall be registered in black and white
and may be used in any color unless it repeats a similar mark registered in a
specified color. '

A trademark (service mark) of similar representation may not be registered
in other color combinations for other goods of the same class in the name of
other proprietors.
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11.—The date of priority of an application for a tradémark (service mark)
shall be determined by the date on which the application is received by the State
Committee for Inventions and Discoveries of the USSR. Applications may be sent
by registered post. In case of dispute, the date of application shall be deemed
to be.the date of dispatch as fixed by the postmark, and for foreign applicants
the date of dispatch to the State Committee by a patent agent domiciled in the
USSR. _ , '

In the case of nationals of foreign countries and foreign legal entities, the
priority of an application for a trademark, in conformity with the International
Convention to which the USSR is a party, shall be established as the date of
priority of the first lawfully valid application filed in a country which is also a
party to the said Convention, provided that the application is filed in the USSR
within a- period of six months after that date.

Any person who wishes to avail himself of the priority established in accordance
with the International Convention shall immediately, upon filing the application,
make a statement to that effect, and shall indicate the date of priority and the
country where the trademark was first filed.

The requisite certified copy of the foreign application and all other materials
necessary for establishing the date of priority may be furnished later, but not
later than three months from the date of filing of the application in the USSR.

The priority of an application for a trademark used on exhibits displayed in
international exhibitions organized in the USSR shall be determined by the date
on which the exhibit is put on display in the exhibition, provided that the appli-
cation is filed not later than six months after that date.

12—The State Committee for Inventions and Discoveries of the USSR shall
examine all applications reaching it in order to ascertain that the documents
comprised in ‘the application and the representation of the trademark (service
mark) submitted for registration satisfy the requirements of this Law.

13.—The State Committee for Inventions and Discoveries of the USSR shall be
entitled to require an applicant to submit the additional materials necessary for
its decision concerning the registrability of the trademark (service mark).

If the applicant does not submit the required additional materials within three
months from the date on which he receives the request of the State Committee for
Inventions and Discoveries of the USSR, the application shall not be considered..

14.—The State Committee for Inventions and Discoveries of the USSR shall
potify the applicant of the decision to register the trademark (service mark)
within one month from the expiration of a six-month period after the date of fil-
ing of the application or of receipt of the required additional materials.

In the event of refusal to register the trademark, the decision, together with- the
“grounds therefor, must be communicated to the applicant within three months -
from the date of filing of the application or the date of receipt of the required
additional materials, and, if the refusal is based upon the application of a national
of a foreign country or a foreign legal entity, benefiting from an earlier priority,
in accordance with the International Convention, within one month from the
date on which the application is filed with the State Committee for Inventions
and Discoveries of the USSR.

15.—The State Committee for Inventions and Discoveries of the USSR shall
refuse to register a trademark (service mark) if the mark for which application is
made for a specified class of goods is similar to:
(a) a trademark (service mark) registered in the same class of goods in the USSR;
(b) a trademark (service mark) for which an application has already been made
in the USSR and on which no decision has yet been made.
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16.—An applicant who disagrees with a refusal to register a trademark (service
mark) may, within two months from the date on which he receives the decision,
" lodge with the State Committee for Inventions and Discoveries of the USSR an
objection with the grounds therefor. The objection shall be accompanied by a
receipt for payment of the prescribed fee (2.50 roubles for each class of goods) .

The State Committee for Inventions and Discoveries of the USSR shall con-
sider the objection within two months. " The decision of the Chairman of the
Committee or his Deputy shall be final.”

17.—After reaching a decision to- register a trademark (service mark), the State -
Committee for Inventions and Discoveries of the USSR shall enter the same in the
State Register of Trademarks of the USSR and issue to the applicant a certificate
granting him the right to the exclusive use of the mark. '

Where a single trademark (service mark) is registered in the name of one and
- the same applicant for several classes of goods, a separate certificate shall be issued
for each class. ‘ , » _ '

Copies of the certificate granting the right to the exclusive use of the trademark
may be issued only after presentation of an official announcement of the loss of
the said certificate published in the local press, and, in the case of another loss, on"
presentation of documents confirming the loss of the certificate.

18.—An applicant may request the State Committee for Inventions and Dis-
coveries of the USSR to conduct a preliminary examination of a trademark in
order to determine whether its registration is possible. Such preliminary examina-
tion shall be conducted on submission of one copy each of the application, a
specimen of the trademark, and a list of the goods in connection with which it
is proposed to use the trademark, together with the receipt of the State Bank for
payment of the prescribed fee (2.50 roubles for gach class of goods).

If within three months from the date of dispatch to the applicant of the positive
conclusion of. the preliminary examination of the trademark an application for
registration of the said trademark (service mark) has not been sent to the State
Committee for Inventions and Discoveries of the USSR by the applicant, the
mark (or marks similar to it) may be registered in the name of another applicant.

19.—Trademarks (service marks) shall be registered for the term specified by the
applicant, but no longer than ten years, counted from the date on which the
application reaches the State Committee for Inventions and Discoveries of the
USSR.

20.—The term of validity of the certificate granting the right to the exclusive use
of a trademark (service mark) may be extended for not more than ten years
each time. The term of validity of a certificate shall be extended on application
filed by the proprietor during the last year of validity of the certificate, but not
later than six months after the expiry of this term. :

An application for extension of the term of validity of a certificate shall be
accompanied by: o
(a) the original certificate granting the right to the exclusive use of the trademark;
(b) a receipt from the State Bank for payment of the application fee (2.50 roubles

for each class of goods) ; o
(¢) a receipt for payment of the publication fee.

21.—During the term of validity of the certificate granting the right to the
exclusive use of a trademark, the proprietor of the certificate may require, in the
manner prescribed by law, the cessation of unlawful use of an identical or anal-
ogous trademark or service mark in connection with goods or services of the same
class, and damages for any loss caused to him.
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22.—The right to the exclusive use of a trademark (service mark) may be trans-
ferred from one enterprise (organization) to another on their reorganization, and/
or on assignment of the trademark (service mark).

In such cases, the certificate granting the right to the exclusive use of the trade-
mark shall be cancelled and a new certificate shall be issued in its stead in the

name of the new proprietor, who shall submit to- the Committee within three
months:

(a) a notarized copy of the deed or other document concerning the transfer of the
Tight; i

(b) the original certificate granting the right to the exclusive use of the trademark;

(c) a receipt for payment of the prescribed fee (2.50 roubles for each class of
goods) ; . '

(d) a receipt for payment of the publication fee.

23.—An enterprise (organization) in the name of which a trademark (service
mark) is registered shall be entitled to grant a license for full or partial use of its
trademark to another enterprise (organization).

A license may be granted only on the condition that the license agreement pro-
vides that the quality of the goods of the licensee shall not be inferior to the
quality of the goods of the proprietor of the trademark for which the mark was
registered, and that the proprietor who has transferred the mark shall control the
fulfillment of this condition.

The agreement to transfer the right to a trademark (service mark) or to grant
a license must be registered with the State Committee for Inventions and Dis-
coveries of the USSR.

Unless so registered, the agreement shall be invalid.

24.—The right to the exclusive use of a trademark shall lapse:
(a) on expiry of the term of its validity;.
(b) in virtue of a declaration by the proprietor of the certificate that he waives his
right to use the mark; ’
(¢) on liquidation of the enterprise.

25.—A note of jevery registration of a trademark (service mark), extension of a
term of validity, transfer of the right to a trademark, grant of a license, and change
in the designation of the proprietor of a certificate, shall be entered in the State
Register of Trademarks of the USSR and published in the Bulletin of Inventions
and Trademarks issued by the State Committee for Inventions and Discoveries of
the USSR. ' :

The applicant shall pay 3 roubles for the publication of such a notice.

26.—Foreign legal entities and nationals of foreign countries shall, subject to
reciprocity, enjoy the rights provided under this Law on equal terms with enter-
prises and organizations of the USSR.-






Further Observations on Comparative Patent
* Yields from Government Versus
Industry Financed R&D

BARKEV S. SANDERS®

SUMMARY

IN THIS INTERIM REPORT we have again considered comparative patent
productivity of R&D expenditures by industry, using information ob-
tained by the Senate Subcommittee on Patents, Trademarks, and Copy-
rights of the Committee on the Judiciary. The Subcommittee obtained
the information by sending questionnaires to 120 prime contractors of
the Department of Defense. As was indicated in a previous interim
report (see footnote 1), only 78 companies returned the questionnaires
and some of these failed to respond to all the questions. In the current
report we have tried to explore the extent to which comparative patent
productivity seems to be associated with: )

A. Percentage of company production that is sold to the Federal
Government. (This information was sought by the Subcommittee.)

B. The size of the company, obtained where available from Moody
for 1959, in terms of: a. Aggregate net sales

b. Gross assets
c. Aggregate net profits
d. Number of employees

C. The Federal R&D grants for the fiscal years 1949 through 1959
as reported by the company.

D. Company R&D outlays during the fiscal years 1949 through 1959.

E. The ratio of item C to item D.

The analytic differential criteria used are:

1. The mean R&D dollar amounts per patent application, per patent
granted, and per patent application still pending.

* Dr. Sanders is a member of the Research Staff of The PTC Research Institute.
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Such means were obtained by dividing the federal R&D grants to
each company by the specified frequency of patent activity attributed
by the company to the federal R&D. These federal averages are then
compared with averages obtained by dividing the company-supplied
R&D by the respective frequencies of patent activity reported by the
company, excluding those patent applications, grants, and pending pat-
ents attributed to federally-supplied R&D.

Comparative dollar expenditures per patent application, patent
granted, and patent pending—given in Tables 2 through 6, and Tables
9 through 11—are composite weighted averages for groups of companies
which supplied all of the information needed to compute each of the
six sets of averages. In the text discussion, however, the averages used
are weighted averages for groups of companies which supplied sufficient
information to compute the specific average—that is, they are based as
a rule on a larger number of companies included in the average.

2. The differential patent productivity ratio.

This ratio is obtained by dividing the mean expenditure of federal
R&D expenditure by the corresponding mean company-supplied R&D
expenditure per patent application, per patent granted, and per patent
application pending, respectively.

Two types of differential ratios are shown in the tables, weighted and
unweighted. The weighted ratios are obtained by dividing the mean
from federally-financed R&D by the mean derived from company-
financed R&D. This is equivalent to adding all the R&D dollars re-
ported by the companies in a group and dividing these dollars by the
sum of all the patent applications attributed by those companies to
federally-suppplied R&D, and doing the same with all patents granted,
and those pending, respectively. The unweighted ratios on the other
hand were obtained by summing the individual company ratios for
applications, grants, and pending patents, respectively, and dividing by
the number of ratios summed. It should be stressed again that these
ratios are limited to companies which supplied all the necessary infor-
mation to compute the differential ratios shown.

The lower the differential ratio, the more favorable is the compara-
tive patent productivity of federally-supplied R&D dollars. As the ratio
increases, it reflects relative decline in comparative patent productivity
of federally-supplied R&D dollars.

Summary Findings

The findings from present limited analyses suggest

I. In general, there is some indication that companies which sell all
or almost all of their production to the Government have a higher fed-
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eral R&D expenditure per patent, i.e., show a larger differential ratio.
The differential ratio is highest for companies which sell almost all of
their production to the Government. There is a tendency for this dif-
ferential ratio to decline with the declining fraction of company pro-
duction sold to the Government—though there are frequent exceptions
to this general rule. See Tables 1 and 2.

II. By and large, the largest corporations in our sample for which all
the necessary information is supplied to obtain differential ratios have
a comparatively smaller average differential. This is most discernible
for companies grouped according to their aggregate net sales in 1959.
There is a tendency for this ratio to become larger as company size de-
clines. See Tables 3 through 6. This suggests that, in a relative sense,
Jarge corporations seem to be more productive from their federal R&D
grants than smaller corporations, though there are many exceptions to
this rule. See Tables 3 through 6.

ITI1. There is no regular pattern of relationship between the amount
- of federal R&D grants given to various companies and the differential
ratio of patent productivity of these companies. See Table 9.

IV. The most marked and consistent pattern of association is found
between the amount of company-supplied R&D and the differential
ratio. This ratio is lowest for companies with the largest company-
supplied R&D funds and increases progressively and rather sharply with
declining amounts of company-supplied R&D funds. See Table 10.

V. Companies with the largest relative excess of federal R&D funds,
as compared with the company’s own outlay for R&D, also show a con-
sistent pattern of relationship between this ratio and the differential
ratio for patent productivity. Companies with the highest federal R&D
grants in relation to company R&D outlays have the highest differential
ratios. That is, their relative patent productivity from their federal
R&D funds is the lowest. As the ratio of federal R&D funds divided by
company R&D funds declines, the patent productivity ratio also declines
progressively and quite consistently.

The findings in Sections IV and V of this summary are consistent and
tend to strengthen a conclusion arrived at in our earlier interim report
based on a different type of analysis. That earlier finding reads:

“These relationships suggest that the 78 companies getting the lion’s
share of federal R&D, perhaps, do not represent the most skilled com-
panies of the land—companies which would have the highest patent
yield per unit of R&D dollars.”?

1Sanders, B. S., “Comparative Patent Yields from Government Versus Industry-
Financed R&D,” IDEA, Vol. 9 ,No. 1 (Spring 1965), p. 10.
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This concurrence makes all the more important the need for new
and independent data obtained specifically to test the validity, and to
quantify the extent of this loss in patent productivity if the relationship
is confirmed: that is, the Government’s loss in that it fails to avail itself
of the most knowledgeable of corporations with respect to the largest
number of patent returns from R&D dollars. This loss would seem to
be a consequence of the present attitude of the Federal Government
with respect to company rights in patents resulting from federal R&D
dollars.

IN A PREVIOUS INTERIM REPORT dealing with the question of compara-
tive patent yields from Government-financed R&D versus the yield from
industry-financed R&D, it was found that, on the average, in terms of
dollar amounts, the patents flowing from privately-financed R&D were
13 times as numerous as those from Government-financed R&D.2 This
average ratio, however, varied widely from 1,735 to 1 at one extreme, to
0.4 to 1 at the other. This wide range of variation in the comparative
ratio of R&D expenditures per patent would suggest that there may be
many important contributing factors determining the number of pat-
ented inventions that might result from a given amount of R&D ex-
penditure, whether such funds are supplied by Government or industry.
To identify and quantify the causal contribution of the various factors
which determine the flow of patents from a given outlay for R&D might
not be possible. Nevertheless, it has seemed to us worthwhile to con-
sider the apparent association between these comparative ratios and
the few variables about which we have some information in order to
discern to what extent these variables appear to be associated with
comparative patent yield from Government versus industry-supplied
R&D funds. We appreciate, of course, that even if we could demon-
strate an apparent association favoring certain hypotheses, this would at
best be only suggestive of a causal relationship.

One of the items on which the Senate Subcommittee on Patents,
Trademarks, and Copyrights obtained information was the percentage
of sales of company products made to the Government by each of the

' reporting companies. ‘

PERCENTAGE OF SALES TO THE FEDERAL GOVERNMENT

It is of interest to see whether the comparative yield of patents re-
sulting from Government-financed R&D, as against company-financed

2 Op. cit., see especially Table 6, pp. 20-21, showing range of variation among the
different companies.
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R&D, is consistently different for companies which sell all or most of
their products to the Government, as against companies which sell only
a fraction of their production te the Government. The companies
which sell all their products to the Government are what might be
regarded as creatures of the Government and, as a result, some may not
have R&D outlays of their own. In such cases only their mean Govern-
ment-supplied R&D expenditures per patent can be compared with
such expenditures per patent reported by other companies.

To test this relationship, in Table 1 we have arrayed 77 companies
which supplied information to the Senate Subcommittee on the per-
centage of their sales to the Government. Having arrayed them in order
of percentage of sales to the Government, we have divided the series
into four sub-groups. Group I consists of 19 companies which sell all
or almost all (96 percent or more) of their products to the Govern-
ment. The average federally-supplied R&D expenditure-per-patent-
received reported by these companies is $8.742 million, and the average
per patent received for company-supplied R&D funds is $0.184 million.?
To obtain a ratio reflecting the comparative yield, we must limit our
consideration to those companies which supply all the needed informa-
tion to obtain the respective ratios per patent applied for, patent
granted, and patent pending, respectively.

These summary comparisons are given in Table 2. Our index of
comparison in these tables would be a ratio obtained by dividing the
mean federally-supplied R&D dollars—per patent applied for, granted,
and pending—by the corresponding mean company-supplied dollars.
Thus in Table 2, the ratio per patent application for Group I, column
8, is obtained by dividing $3,347,682 in column 2, by $72,952 in col-
umn 5. It follows, therefore, that the higher the ratio, the lower is the
comparative productivity of Government R&D dollars vis-a-vis com-
pany-supplied R&D funds. For instance, in Table 2, Group I, column
9 indicates that the average Government R&D dollars spent per patent
granted was more than 51 times the average from company-supplied

3 These averages are based on all companies which supplied sufficient information
to enable computation of the average expenditure from Government or company-
financed R&D. They may differ from the averages shown in Table 2, where the in-
formation supplied is based only on those companies giving the necessary informa-
tion both for Government R&D expenditure and patents flowing from it, as well as
the company-supplied R&D funds and the patents attributable to that. It should be
observed, however, that the relative contrast is not markedly different, since much
of the data used for both summaries are the same, even though the averages in
Table 2 are based on a more restricted group of companies. The average corre-
sponding to the $8.742 million is $9.345 million in Table 2, and that to $0.184 mil-
lion is $0.183 million.
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R&D funds. It follows, therefore, that as the ratio in columns 8 through
13 increases, the comparative productivity of Government-supplied
R&D monies drops, and if the ratio declines, the converse occurs.

The mean ratios for companies which sell all or almost all of their
product to the Government (Group I companies) are about 46 to 1 for
patents applied for, 51 to 1 for patents granted, and 40 to 1 for patents
pending. On the face of it, these companies show a much lower average
comparative patent yield from federally-supplied R&D money in com-
parison to the over-all ratios when all the responding companies are
combined. The latter ratios are approximately 11 to 1, 13 to 1, and
7 to 1, for patents applied for, granted and pending, respectively (see
last line in Table 2).

The average ratios of yield for companies which sell almost all of
their production to the Government are weighted in terms of dollar
amounts involved, and are shown in Table 2, columns 8 through 10.
The average disparity in yields without weighting are comparatively
much greater, as may be seen in Table 2, columns 11 through 13. This
difference would indicate that the highest disparity in yields from Gov-
ernment-financed R&D versus company-financed R&D is found among
companies with smaller R&D expenditures, especially company sup-
plied R&D expenditures.*

In terms of the average ratios, the association between selling all or
almost all of the product to the Government and an unfavorable yield
ratio of Government-supplied R&D funds expended per patent seems
marked, but not strongly so when one considers the individual com-
panies. As shown in Table 1, the ratios in this first group range from
1,785 to 1, to 0.4 to 1. This is the full range of the entire observation.
The association between percentage of sales to the Government and
unfavorable ratios, while suggestive, does not seem to be based on a

4.This is in general borne out. Correlating the rank order of companies accord-
ing to their differential yield (from highest to lowest) with the ranking by the
amount of company-supplied R&D funds (from lowest to highest) gives a rank
order coefficient of .78, i.e., the companies with minimal R&D expenditure of their
own show the highest differential yield, seen by the larger ratios in Table 2. Con-
versely, correlating the rank order of companies according to their differential yield
with the ranking companies on the basis of federally-supplied R&D (from smallest
to largest) gives a small but negative coefficient (—.17) which is consistent with our
interpretation., On the other hand, there is a positive rank correlation between
companies arrayed according to their own R&D expenditures and those received
from the Government. This coefficient of correlation is .45. This suggests that the
major factor accounting for the high differential in this group appears to be the
relatively high patent yield from the R&D amounts spent by these companies from
their own funds.
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firm foundation—it could be fortuitous—since there is no strong internal
consistency within each group.

The second group includes companies which sold anywhere from 79
to 95 percent of their production to the Government. The average ex-
penditure of Government R&D funds per patent by these companies is
considerably less than for the first group; $2.496 million, as against
$8.742 million. The average company-supplied R&D expenditure per
patent of these companies is considerably greater than that for the first
group; $0.704 million, versus $0.184 million. Turning to the ratios of
these expenditures, again limited to companies which supplied all the
necessary information to obtain these ratios, the weighted differential
ratios for this second group are the lowest of all; 4to 1,3 to 1, and 5 to
1, for patent applications, patents granted and patents pending, respec-
tively (as shown in Table 2, columns 8 through 10). In relation to
these weighted ratios, the unweighted ratios are less favorable to the
Government. This again suggests a more favorable ratio, as far as yields
from Government-financed R&D is concerned, from companies with
relatively large Government R&D allocations.

Considering the range of ratios for the individual companies, Table
1 shows considerable disparity. The range in ratios for patents granted
is from 300 to 1 at one extreme, to .6 to 1 at the other. Comparatively
speaking, however, this spread in the ratios is narrower than for the
first group, for which the range was 1,785 to 1 at one extreme, to .4 to
1 at the other.

Group 111 includes corporations which reported 35 to 78 percent of
their sales to the Government. For these corporations the average fed-
erally-supplied R&D funds per patent granted was $3.040 million, and
the average for company-supplied R&D funds per patent granted was
$0.144 million (the lowest average of all). The average differential in
yield for these companies is intermediate to those shown for the pre-
vious two groups with a higher percentage of sales. The differential
average yields for this group are 21 to 1, 21 to 1, and 18 to 1, for patent
applications, patents granted, and patents pending, respectively. The
unweighted ratios are again less favorable to the Government in terms
of comparative yields. This is consistent with our general observation
for all groups.

Considering the range in the ratios for individual companies in this
group, we find it to be 455 to 1 at one extreme, and 7 to 1 at the other—
still a wide range.

Turning to the last group—companies which reported less than a
third, and some much less, of their sales to the Government—the av-
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erage federal R&D expenditure per patent granted by these companies
was $2.786 million. The average expenditure per patent of company-
supplied R&D funds was $0.290 million. The ratios of patent produc-
tion costs based on company R&D funds related to that based on fed-
erally-supplied R&D funds are 7 to 1, 9 to 1, and 4 to 1, for patents ap-
plied for, granted, and pending, respectively. These ratios are relatively
more favorable to the Government than are the overall ratios shown in
Table 2. The unweighted averages are again less favorable. This is
consistent with our general observation of a more favorable federal
yield from larger corporations, as compared to smaller corporations, as
measured by the size of R&D expenditures reported. Considering the
individual ratios shown in Table 1 for patents granted, they range from
139 to 1 at one extreme to 2 to 1 at the other. This shows a narrower
range than for any other group.

It would seem that there is some association in which we are inter-
ested between percentage of sales to the Government and the compara-
tive patent yield from federally-supplied R&D funds, but the association
is comparatively weak and nonlinear in nature. The most favorable
ratios, as far as Government R&D expenditure is concerned, are found
among companies in Group II, followed by companies in Group IV
(the latter sell a third or less of their production to the Government).
The lowest comparative yield is found for Group I (companies selling
almost all-of their production to the Government), followed by Group
III. However, in each group there are frequent exceptions to the rule
indicating that if there is any causal relationship, it is not too strong
since other factors neutralize or reverse the interrelationship.

In each of the four groups, the differential yield adverse to the Gov-
ernment is much more marked if the ratios are averaged without
weighting them by the dollar amounts involved in the aggregate R&D
amounts. This suggests a yield ratio less favorable to Government-
supplied R&D funds in companies with large R&D funds as compared
to those with small amounts involved, and especially companies with
large disparity in their Government-financed versus company-financed
R&D. Thus, companies in Group II with the highest private expendi-
ture per patent have the lowest differential, while companies with the
highest governmental funds—in Group I—show the greatest differential,
i.e., lower relative patent productivity from Government-financed R&D.

Even though the relationship between differential patent yield and
the proportion of production sold to the Government appears to be
nonlinear, the rank order of companies shown in Table I was correlated
with the rank order of comparative patent yield least favorable to the
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Government. The coefficient of correlation between these ranks were
.51 for patent applications, .26 for patents granted, and .66 for patents
pending . This would seem to suggest that companies dealing largely,
if not exclusively, with the Government tend to spend a larger amount
of federally-supplied R&D funds per patent than company-supplied
R&D funds. Before leaving this discussion, it should be noted that if we
were to consider the unweighted differential ratios as shown by col-
umns 11 through 13 of Table 2, we find a more consistent pattern of
linear relationship between comparatlve patent-yield ratio and percent-
age of company production sold to the Government. In all three of
these columns (11, 12, and 13) the highest ratio (least favorable to the
Government) is found among companies which sell almost all of their
production to the Government, and the lowest ratio (most favorable to
the Government) among those companies selling less than one third of
their production to the Government. For column 11, the ratio for
comparative yield in terms of patent applications, the gradient is linear.
There is, therefore, some general negative association between com-
parative patent yield and proportion of product sold to the Govern-
ment. Companies which sell all or most of their production to the Gov-
ernment show a higher ratio than companies which sell only a fraction
of their products to the Government. This association, however, is not
so strong as to eliminate exceptions and suppress other influences. This
may be seen from Table 1, as well as Table 2. While average dollar
expenditure per patent in terms of Government R&D funds shows some
downward trend with declining percentage of sales to the Government
(Table 2, columns 2 through 4), there is no such regularity in the
average expenditure per patent from company-supplied R&D funds
with decreasing percentage of sales to the ‘Government (Table 2, col-
umns 5 through 7). '

VOLUME OF SALES

Our second inquiry is to relate the comparative patent yield from
Government-financed R&D to yield from industry-financed R&D for
companies arrayed according to their total sales in 1959. The infor-
mation on the volume of sales in dollars was obtained from Moody’s
Industrial Manual. Companies for which the volume of sales was re-
ported were arrayed and divided into four groups. On the average,
companies for which this information was not supplied were deemed to
be those with the smallest sales in comparison to those listed; so they
are considered to represent a fifth group, having the smallest 1959 sales
among the companies represented in our list. The detailed table, com-
parable to Table 1, is not shown. Instead, Table 3 gives a summary of
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it. As in Table 2, Table 3 is limited to companies for which all the
information is supplied for obtaining the comparative yield ratios for
patent applications, grants, and those pending, respectively.

The first group consists of 16 companies with the highest aggregate
of sales in 1959. The average Government-supplied R&D expenditure
per patent granted to these companies is $3.616 million, as compared to
an average of $0.329 million on the basis of company-supplied R&D
funds. These averages, unlike those shown in Table 3, include all the
companies for which an average expenditure per patent could be de-
termined. Turning to Table 3, which is restricted to companies for
which all the information is available to compute the comparative
ratios, the approximate weighted differential-yield ratios for these com-
panies with the highest sales are approximately 10 to 1, 11 to 1, and
6 to 1, for patent applications, those granted, and pending, respectively.
The corresponding average ratios without weighting are appreciably
higher, as seen in Table 2. The averages in differentials for Group I
are not markedly below the overall averages.

For the second group of companies, the average expenditure per
patent is $3.890 million for the Government-financed R&D, and $0.168
million for industry-financed R&D. The comparative productivity of
Government R&D funds is considerably lower for this group as com-
pared to the first group. The ratios, instead of being 10 to 1, 11 to 1,
and 6to 1 (GroupI), are 20 to 1, 23 to 1, and 17 to 1 (Group II) for
patent applications, patents granted, and patents pending, respectively.
Inspection of Table 3 shows that the unweighted average ratios for this
group are not much higher than those in Group I. In fact, for patent
applications, the unweighted ratios are about the same.

For the third group of companies, the average expenditure per patent
is about the same as for the other two groups as far as Government R&D
dollars are concerned—$3.701 million—but appreciably lower for the
company expenditures—$0.106 million. The differential-yield ratios are
less favorable to the Government for this group. In other words, there
is a progressive increase in the differential ratio with declining rank in
sales. The weighted average ratios are 27 to 1, 30 to 1, and 19 to 1, for
patent applications, grants, and those pending, respectively. As usual,
the unweighted ratios are appreciably higher.

The fourth group of companies, those with the smallest volume of
sales reported, show an average expenditure per patent granted of
$1.972 million, which is the lowest of all such averages, and $0.073 mil-
lion of private R&D—which is again lower than for any group in this
table. The differential ratio for these companies is highest of all, being
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35to 1,31 to 1, and 31 to 1, for patents applied for, granted, and pend-
ing, respectively. The unweighted differentials are much higher, re-
maining consistent with the general pattern that we have already ob-
served.

Group V companies, for which no sales information was supplied, do
not fit in the continuum. The average Government expenditure per
patent granted for these companies is by far the highest of all, $5.541
million; although the average company expenditure per patent granted
for this group (Group V) is not radically different from that for com-
panies with known amounts of sales (Groups I-1V) —$0.306, and $0.292
million, respectively. The average for Group V is only somewhat less
than that for Group I, i.e., $0.329 million.

The weighted average differential ratios also fail to maintain the ob-
served increase in the differential ratios unfavorable to Government
R&D expenditures. These ratios are 15 to 1, 18 to 1, and 12 to 1, for
patent applications, those granted, and pending, respectively. These
ratios are lower than the ratios for companies in Groups 11, I11, and 1V,
though somewhat higher than the aggregate weighted ratios for all cor-
porations with reported sales—11 to 1, 12 to 1, and 7 to 1. In terms of
unweighted ratios, however, for patent applications and grants the ra-
tios for this group are the highest—though not for patents pending. It
would seem that for companies with known amounts of sales, the differ-
ential in favor of company-financed R&D vis-a-vis Government-financed
R&D improves with declining volume in sales. This does not hold true
for companies for which no sales are reported—if these are, in fact, com-
panies with the smallest sales, as we have assumed. In other words, the
largest companies on the basis of volume of sales generally have a lower
differential patent yield from their Government R&D funds than do
smaller companies.

CoMPANY ASSETS

Company assets bring into operation certain attributes of companies
separate and distinct from the volume of sales, although unquestionably
there would be a high degree of correlation between relative company
sales and company assets. The rank coefficient of correlation between
company sales and assets is .97 for companies in our sample reported in
Moody for 1959.

The information on assets was again taken from Moody, and there
was a residual group of companies on our list for which this informa-
tion was not supplied. The companies with reported assets in 1959 were
arrayed from the highest to the lowest and then divided, as before, into
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four groups. Companies for which no assets were reported were deemed
to consist primarily of those with smallest assets, and to represent a de-
scending order in this respect. The analysis of companies ranked accord-
ing to assets in relation to their comparative patent yields from Govern-
ment versus company-financed R&D follows the pattern already devel-
oped. Again we deemed it unnecessary to give the detailed information
for each company. We have shown in Table 4 mef_ely the summary
characteristic in patent productivity relative to Government and com-
pany-financed R&D. '

The mean expenditure of Government R&D funds per patent
granted is: $3.076, $5.257, $3.221, $2.203, and $5.541 million, for
companies with largest assets, down to those with no assets, as reported
in Moody. This relationship suggests no linear gradient. The overall
average for all companies with listed assets is $3.582 million, consider-
ably below the average for the fifth group—companies not reported by
Moody. But there is no suggestion that companies with the smallest
assets have higher unit cost, since Group IV—those companies with the
lowest reported assets—has also the lowest average dollar input per
patent, with :$2.203 million. Companies in Group II have the second
highest, with $5.257 million.

With respect to company-supplied R&D expenditure per patent, the
averages are $0.197, $0.066, $0.087, $0.028, and $0.135 million for
Groups I through V, respectively. Again, we discern no consistent
pattern.

In Table 4, these averages are limited to those companies which
supplied all the necessary information to compute the differential ratios
in expenditures per patent. These ratios for Group I companies—those
with the largest assets—were 7 to 1, 9 to 1, and 4 to 1, for patents applied
for, granted, and pending, respectively. The examination of the ratios
for the individual companies in this group shows relative consistency,
although hardly a trend or linear gradient, with one exception. The
unweighted ratios are higher than the weighted, as in previous tables.
The differential ratios for Group I are the lowest of all, i.e., relatively
most favorable to Government-financed R&D.

For Group II these ratios are second highest, i.e., 40 to 1, 41 to 1, and

36 to 1, for patents applied for, granted, and pending, respectively. The
unweighted ratios for these are not much higher. For Group III the
ratios are considerably lower than for Group 1I-19 to 1, 17 to 1, and
18 to 1—though materially higher in terms of the non-weighted ratios.
For Group 1V the ratios are the highest—45 to 1, 47 to 1, and 34 to 1—
with still higher ratios for the unweighted. In Group V, those com-
panies for which no assets are reported, the ratios are the second lowest
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(the lowest being for Group I) but higher than the weighted average
ratios for all corporations with known assets. In terms of unweighted
ratios, companies with no assets reported show the highest ratio, except.
patents pending.

In general, we find little consistent pattern of relationship for
weighted ratios between gross assets.and compartive yields from Gov-
ernment-financed R&D compared with company-financed R&D, as we
did when companies were grouped according to their net sales and
assets. This correlation in ranks, as we have said, was .97. It would
seem that the shift of one or two corporations from one grouping to
another can have a tremendous effect on weighted differential ratios.
The unweighted ratios show a more consistent pattern of ascent in the
differential ratio in terms of reported assets. Thus, for patents granted
the ratios are 17 to 1, 50 to 1, 66 to 1, 261 to 1, and 295 to 1, starting
with corporations with the largest assets and descending to those with
no assets reported. (We assume the latter to be companies with the
smallest assets, comparatively speaking.) The gradient is even more
evident in terms of patent applications and is not completely eradicated
with respect to patents pending. Thus, despite the absence of any con-
sistent pattern in terms of weighted ratios, perhaps there is a certain
underlying pattern, susceptible to easy distortion, indicating an associa-
tion between company size, as measured in assets, and patent-yield dif-
ferential. The smaller the corporation, other things being equal, the
greater the differential, i.e., a smaller patent yield from Government-
financed R&D as against industrially-financed R&D.

ToTtAL NET EARNINGS

The magnitude of earnings is another important attribute of corpora-
tion size. Again the information on it was obtained from Moody, for
1959. The average Government R&D expenditure per patent is highest
of all for Group II companies, at $6.352 million per patent. The sec-
ond highest are the companies not reported in Moody, which we assume
to be the smallest, comparatively speaking—$5.299 million. The smallest
average is for the Group III companies, at $2.239 million. The pro-
portionate differential for companies grouped according to their aggre-
gate net income is summarized in Table 5. The smallest differential is
found for Group III companies; 6 to 1, 4 to 1, and 6 to 1 for patent
applications, grants, and patents pending, respectively. Second in rank
(companies with the next lowest differential) are companies in Group
I—those with highest income—namely 9 to 1, 11 to 1, and 6 to 1, for
patents applied for, granted, and pending, respectively. The highest
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differentials are reported by Group IV companies. These are 38 to 1,
39 to 1, and 28 to 1, for patent applications, grants, and those pending,
respectively. The unweighted ratios again show an ascending differen-
tial ratio with declining income. This regularity is broken only in
Group V, for companies not recorded as to their net earnings, especially
the differential with respect to patents pending. Again there is the
suggestion that size which is associated with aggregate earning appears
to be associated with the extent of the differential yield, but this asso-
ciation is only one out of many.. The ranking of companies according
to aggregate net earning is similar to their ranking according to the
volume of sales and gross assets. The coefficient of rank correlation be-

tween sales and aggregate earning is .90, and between assets and earning
it is .93.

NUMBER oF EMPLOYEES

The number of employees is still another criterion of corporation
size. This information was again abstracted from Moody for 1959. As
usual, the information was not available for some of the companies on
our list, these constituting Group V, on the presumption that they were
smaller than companies for which this information was reported.

With respect to average yield, the Government R&D amount per
patent is highest for companies not listed in Moody (Group V) ; $5.431
million per patent. It is $3.607, $3.912, and $3.695 million for Groups
I, 11, and II, and the lowest for Group IV companies, i.e., $1.972 mil-
lion. For industry-financed R&D, the highest average is for Group I at
$0.341 million, and the lowest for Group IV at $0.072 million. There is
a downward progression in these averages with each group. However,
Group V—companies not reported on in Moody’s—show a relatively
high average of $0.306 million. :

As usual, the averages shown in Table 6 are limited to those com-
panies with sufficient information to compute the differential ratios.
These differential ratios are lowest for companies in Group I, those
with the largest number of employees. For Group I, these ratios are
9tol, 11 tol, and 6 to 1. The ratios increase progressively with de-
clining number of employees. For Group IV these ratios are 35 to 1,
31 to 1, and 31 to 1 for patent applications, those granted and pending,
respectively. But Group V companies— those not listed by Moody —
show a comparatively low differential, second only to companies in
Group 1. With minor exceptions, the unweighted ratios reflecting the
differential also increase, and this increase continues for non-listed com-
panies (Group V) as well as with respect to patent applications and
patents granted, but not to patents pending. Number of employees, as
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one expects, is closely associated with other measures of company size.
The rank coefficients obtained for the companies in our sample on
which we have information are shown in Table 7, following:

TABLE 7
RANK CORRELATION OF CORPORATE SIZE As MEASURED BY NET SALES, GROSS ASSETS,
AGGREGATE PROFIT, AND NUMBER OF EMPLOYEES, BASED ON DATA DERIVED FROM
Moody’s Industrial Manual For 1959.

Gross Aggregate Number of

Attribute Net Sales Assets Profit Employees
) @ ® ) ®)
Net Sales ‘ - .97 .90 .98
Gross Assets 97 — .93 .95
Aggregate Profit .90 .93 — .88

No. of Employees .98 .95 .88 —

From these, we are led to conclude that size of the company appears
to have some association with patent-yield differential, By and large the
differential is smallest for large corporations (comparatively more
favorable to federal R&D) and tends to become larger with declining
size of the corporation.

This is supported by a small but relatively consistent coefficient of
rank correlation between these four criteria of company size and the
differential ratios for patent applications, grants, and those pending,
respectively.

TABLE 8
RANK COEFFICIENT OF CORRELATION BETWEEN DIFFERENTIAL RATIOs AND SIZE As
MEASURED BY NET SALES, GROSS ASSETS, AGGREGATE INCOME, AND NUMBER OF

EMPLOYEES
Coefficients of Rank Correlation

) Patent Patents Patents
Index of Size Applications Granted Pending
Net Sales —.35 —.21 —.30
Gross Assets ~40 —.25 —.40
Net Income —.39 —.19 —4l
No. of Employees —.34 —28 —.30

We cannot say with any degree of confidence what the full implica-
tion of this is, but we are given hunches which could be further pur-
sued, if and when resources and opportunities for more intensive in-
quiries are found. ‘ '

AMOUNT OF FEDERAL R&D GRANT

In estimating the differential ratio, one of the most important param-
eters is the amount of the Government R&D grant. The question
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arises, therefore, to what extent the size of this amount is directly asso-
ciated with the differential ratio. Again, the companies which supply
this information have been arrayed according to their Government
R&D grants for the years 1949 to 1959 and have been divided into four
groups. Considering the average expenditure per patent granted, Group
IT companies show the highest figure; $5.403 million, and Group IV
shows the lowest, with $1.591 million. With respect to expenditure of
company R&D funds per patent, the largest average expenditure is by
companies with largest Government R&D grants (Group I), $0.312
million; and the lowest by companies in Group III, $0.134 million.
Table 9 shows these averages for companies providing the information
necessary to compute the differential ratio. The weighted ratios show
almost no gradient. The unweighted ratios suggest some increase in
the differential between Groups I, II and III, but not for Group 1V,
and limited to the number of patent applications. It would seem that
the association between absolute amount of Government R&D grants
and the differential ratio is small, if any. This is demonstrated by rank
coefficients of correlation. These coefficients are .06, .11, and .10 for
patent applications, grants, and those pending, respectively. The slight
relationship shown indicates a less favorable Government R&D yield
for companies with largest Government R&D grants.

AmounT oF INDUSTRY R&D OuTLAY

Companies were arrayed according to the amount of company-sup-
plied R&D to see what, if any, association could be observed between
this amount and the differential ratios. After arraying the companies,
they were again divided into sub-groups. Putting in the fifth sub-group
those companies which reported no R&D outlays of their own, we find
average expenditure of Government R&D funds per patent by these
companies is the highest of all—$5.386 million. The averages are not
markedly different for Groups II, III, and IV—$4.988, $4.150 and
$4.436 million, respectively. The average is significantly lower for
Group I companies, with $2.880 million. In other words, companies
with largest R&D outlays of their own have the lowest Government
R&D expenditures per patent, while those with no R&D outlays of their
own have the highest amount of Government R&D funds per patent.
If this can be validated, it seems a very significant relationship.

Considering the company’s own expenditures per patent, these are
largest for Group I companies at $0.324 million per patent, declining
to $0.088 million (the lowest) per patent for Group IV companies.
Group III companies are not much more, however, at $0.092 million.
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Table 10 shows the ratios both weighted and unweighted. The ratios
increase consistently and sharply. The smallest differentials are shown
for Group I companies. These are 7to1,9to 1, and 5 to 1 for patents
applied for, granted and pending, respectively. These differentials are
greater for Group 11, greater still for Group III, and greatest of all for
Group IV. For Group 1V, the differentials are 90 to 1, 82 to 1, and 89
to 1. The unweighted differentials also show a consistent rising pattern
from 15 to 1, up to 355 to 1, for patent applications; from 18 to 1, up to
508 to I, for patents granted; and from 9 to 1, up to 146 to 1 for patents
pending, for Groups I through IV, respectively. Of the variables which
we have considered, this one shows the most consistent relationship
between company outlay of its own funds for research, and the differ-
ential ratio. The companies with the largest outlays of their own also
have comparatively high patent yield from Government R&D funds en-
trusted to them, that is, a low ratio. Those with smaller R&D outlays of
their own have the highest differential ratios. This would suggest that
Government R&D funds going to companies spending a large amount
of their own funds for R&D will have a higher yield on the average than
the R&D funds going to companies with little or no R&D outlays of
their own. This association is confirmed by the rank coefficient of cor-
relation when the rank of companies according to the size of their own
R&D outlay is correlated with the differential ratio. These correlations
in terms of rank are: —.59 for patent applications, —.42 for patents
granted, and —.60 for patents pending.

PROPORTIONATE R&D EXPENDITURE

We found the association between Government R&D grants and the
differential ratio small, and on balance, negative—that is, companies
with the lowest Government R&D grants showing the more favorable
ratios. With respect to company R&D outlays, we found that those
companies with the highest R&D outlays of their own have the lowest
(most favorable) differential ratio. What would the association be if
we consider the proportionate expenditure, i.e., Government R&D ex-
penditure divided by the industry’s own expenditures, and ranking
companies according to the resulting ratios from the highest to the
lowest and grouping them into four along this gradient? The relation-
ship of companies grouped according to this ratio with the differential-
yield ratio is summarized in Table 11. Group I, that is companies with
the highest proportion of Government R&D grants, has the highest dif-
ferential ratios—most disadvantageous to the Government. These are
67 to 1, 61 to 1, and 63 to 1 for patent applications, grants, and those
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pending, respectively. These differential ratios decline as the Govern-
ment-financed R&D in relation to company-financed R&D declines. For
companies in Group 1V, which—with one exception—spend more of
their own funds than Government funds for R&D, the differential ratios
are7to 1,8 to 1, and 4 to 1. This reconfirms our analysis in Table 9,
that companies with large R&D outlays of their own (in this instance,
when such outlays exceed the R&D which they get from the Govern-
ment) show the most favorable differential from the Government’s
standpoint. This pattern is essentially borne out if one considers the
unweighted average ratios. This relationship is confirmed by rank coef-
ficients of correlation between the ratio of Government R&D grants, to
company-financed R&D with differential patent-yield status. These
coefficients are .71, .57, and +73 for patents applied for, granted, and
pending, respectively. :
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SUMMARY

HERETOFORE, LITTLE HAS BEEN KNOWN about the patent activities of
the Federal Government. This study presents information about the
criteria used by the six largest Government patent departments in
screening and evaluating inventions for patent applications during
the postwar period. These agencies—Agriculture, AEC, NASA, Army,
Navy, and' Air Force—carry on about 97 percent of the Government's
patent activity. Because of differences in their missions, Government
agencies employ different criteria in selecting inventions for patent
applications, with resulting variations in their propensities to patent.
The propensities range from a low of 10 percent for Air Force to a
high of 80 percent for Agriculture.

We estimate that about 154,000 inventions have been made by Gov-
ernment employees and by employees of contractors during the post-
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war period. Under the license policy, contractors have filed patent
applications on about 38,000 of these inventions. The Government
has filed applications on about 32,000 of them. The Federal Govern-
ment’s propensity to patent has declined only slightly during the post-
war period. The decline is not enough to explain why patented in-
~ventions have not grown as fast as Federal expenditures for research
and development. - -

INTRODUCTION

ONE OF THE PUZZLES ACCOMPANYING the rapid growth of research
and development in the postwar period has been the much slower
increase in the numbers of patents issued on inventions. In current
dollars, total research and development (R&D) expenditures grew
about tenfold from 1945 to 1963. The numbers of scientists and en-
gineers engaged in R&D work increased about fourfold. Technical
reports and publications in the postwar period have poured forth in
an avalanche of unknown, though of agreedly enormous dimensions.
But, as Fritz Machlup has shown, the numbers of patent applications
per million dollars of R&D expenditures and per hundred R&D scien-
tists and engineers have steadily declined.?

‘About the same is true for that part of all R&D financed by the
Federal Government and conducted in its laboratories and in those of
its contractors. Federally financed R&D went from about $1 billion in
the fiscal year 1946 to about $10 billion in the fiscal year 1962.2 But
between the calendar years 1946 and 1962, the number of patents
emerging from that R&D only doubled.*

One possible cause of the failure of patents issued to keep pace with
R&D is a secular decline in the propensity to patent, i.e., a drop in
the proportion of raw inventions® that become the subjects of patent
applications. Both Fritz Machlup and Jacob Schmookler have specu-
lated to this effect. And so has Simon Kuznets in discussing a possible
increase in the number of “inventions for which no patent is sought.”?

2 Fritz Machlup, The Production and Distribution of Knowledge in the United
States (Princeton University Press, 1962), p. 173.

3 National Science Foundation, Federal Funds for Research, Development, and
Other Scientific Activities, XII, NSF 64-11 (Washington, D.C.: U. §. Government
Printing Office, 1964), pp. 150-151.

4+ Donald Stevenson Watson and Mary A. Holman, “Patents from Government-
Financed Research and Development,” IDEA, Vol. 8, No. 2 (Summer 1964), p. 207.

5 The words “invention” and “patented invention” are often employed as exact
synonyms. In this article, however, we distinguish them. Thus, an invention
might be patented or unpatented, as well as patentable or unpatentable.

8 Machlup, op. cit., p. 174; Jacob Schmookler, “Comment: Difficulty in Measur-
ing Inventive Activity,” p. 78; and Simon Kuznets, “Inventive Activity: Problems
of Definition and Measurement,” p. 37, both in National Bureau of Economic Re-
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To find out if industry’s propensity to patent is constant or declin-
ing, it would be necessary to know what happens in and between the
laboratories and the patent departments of hundreds of large busi-
ness corporations and to understand the mechanisms and motives in
selecting inventions for patent applications. We know at first hand of
one industrial giant whose patent attorney chose to file patent applica-
tions on one out of five inventions in the early 1960’s, in contrast to one
out of three in the late 1930’s. The sharpening of the teeth of the
antitrust laws was one of the causes of the company’s declining pro-
pensity. to patent. But this and other scraps of information do not fill
what is a large gap in the knowledge, both qualitative and quantitative,
of the economics of invention and patenting. '

One part of the gap in knowledge is now, however, closed because
we have been able to obtain data enabling us to measure the propensity
to patent of the Federal Government in the postwar period. At the
end of 1962, the latest year for which such figures are available, the
Federal Government had an interest (either title or license, in about
40,000 patented inventions, all of them the products of federally fi-
nanced R&D. The Government held title to about 13,000 of these
patented inventions and had royalty -free licenses on the other 27,000
whose owners are R&D contractors and Government employees.

The question of patent rights, that is, who should own the patented
inventions from federally financed R&D is the much disputed question

f “patent policy.”” In general, the Department of Defense follows
the license policy permitting contractors to retain title and reserving
for itself licenses to the patented inventions. Nonetheless, the Depart-
ment of Defense does take title to many inventions that contractors do
not want to hold for themselves. The other Federal agencies with im-
portant patent activities—the Atomic Energy Commission, NASA, and
the Department of Agriculture—follow the title policy.®

Investigation of the Federal Government’s propensity to patent

search, Rate and Direction of Inventive Activity (Princeton University Press,
1962) .

7 On October 10, 1963, President Kennedy issued a Memorandum for a Uniform
Government Patent Policy. Although some agencies have issued new regulations
under the President’s Memorandum, sufficient time has not elapsed to assess their
impact. Besides that, there is still no agreed-upon interpretation of the Mem-
orandum. There is some debate as to whether the Memorandum provides for a
uniform “title pollcy, with liberal exceptions for permitting contractors to retain
titles, or whether it provides for a “license policy,” with exceptxons for the Gov-
ernment to acquire titles to inventions vested with “public interest.

8 Only a few other Federal agencies carry on patent activities. Among these are
the Departments of Commerce, of Health, Education, and Welfare, of the Interior,
and of the Post Office, the Federal Aviation Agency, and the Tennesse Valley
Authority.
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serves at least three useful purposes. One is to test the hypothesis that
the propensity has been declining and that therefore patent data do not
adequately reflect the inventive output of federally financed R&D. An-
other purpose is to obtain a measure of the numbers of inventions,
unpatented as well as patented. Still another is to find out if the in-
ventions from federally financed R&D are made available so that their
contributions can be exploited.

THE PROPENSITY TO PATENT

About 97 percent of the Federal Government's patent activity—
measured by the numbers of patents licensed to and assigned to the
Government from 1945 to 1962—is carried on by six agencies. They
are the Department of Agriculture, the Atomic Energy Commission,
the National Aeronautics and Space Administration, and the three
military departments, Army, Navy, and Air Force. These agencies
furnished us with data, not hitherto made public, on their invention
disclosures and patent applications.

The patent departments of the six agencies differ from one another
in several ways. This fact would hardly be worth mentioning were it
not that the size and organization of a Government patent department
have, so we learned, a close relation to the department’s propensity to
patent. Size is the (equivalent) number of patent attorneys engaged
full time in patent prosecution. Organization here means the head-
quarters-field pattern, the liaison, such as it might be, with R&D pro-
grams and activities, and the monitoring of contractors.

Inventions are reported—"disclosed”—to Federal patent departments
by Government laboratories and other research facilities and by con-
tractors.? The inventions from its. laboratories are those made by em-
ployees of the Government. Contractors are required to disclose the
inventions made during the performance of their R&D contracts. Un-
der the title policy, contractors must disclose all inventions. Under the
license policy they must disclose those inventions they do not choose to
keep and to file on themselves. o

Before they become the subjects of patent applications, inventions
pass through the screens operated. for and by the Federal patent de-

9 As used here an invention disclosure has nothing to do with the publication of
the relevant facts about an invention when a patent on it is officially granted. One
of the traditional justifications of the temporary monopoly conferred by the patent
grant is the public disclosure of the invention. See Fritz Machlup, An Economic
Review of the Patent System, Study No. 15, Subcommittee on Patents, Trademarks,
and Copyrights of the Committee on the Judiciary, United States Senate, 85th
Cong., 2d Sess. (U. S. Government Printing Office, 1958), pp. 21, 24, and 25.
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partments. An inventor’s creation must first pass the scrutiny of his
supervisors, who then launch the papers on the invention into the
channels that lead at the end to the headquarters of the patent depart-
ment in Washington. Along the way the invention is evaluated in field
offices by technical experts and by patent attorneys. The final screen
is patentability.1° :

In screening and evaluating inventions, each Federal agency applies
criteria that are developed from the agency’s experience and from its
mission, or objective function, as the patent department sees it. Obvi-
ously, expected profitability is never a’criterion. At the same time,
however, “‘commercial potential” is one of the criteria used by both
the Atomic Energy Commission and the National Aeronautics and
Space Administration. Both of these agencies have sought to advance
particular technologies and to have new methods and improvements
adopted beyond the range of the firms they directly work with. And
because the fallout and the spinoff from the R&D supported by AEC
and NASA have, as is well known, remained far short of hopes, their
patent departments are all the more eager to find commercial potentlal
in the inventions flowing in to them.

Another criterion applied by all six agencies is “technological impor-
tance,” whose meaning to the men who apply it must be less vague
than would at first appear. The military departments adduce just one
other criterion: “Government use.” This expression means, not Gov-
ernment-wide use, but use within the department. More particularly,
if it is endowed with Government use, an invention is one of a device
or process for a weapon or a piece of equipment that the Army, or the
Navy, or the Air Force expects to procure in large quantities. With
patents on such inventions, the Government avoids the possibility of
having to pay for them or of having to defend .itself against possible
charges of infringement. Royalty-free licenses to such patents would
serve the same purpose; for this reason, the military departments see
no advantage in obtaining title to all inventions coming out of federal-
ly financed research and development. Even if inventions appear to
hold commercial potential, the military departments do not file patent
applications.

Because of their missions, AEC and NASA both have more criteria
than the other agencies. Besides the commercial potential and the

10 It is normal to find that some inventions newly submitted had been patented
before. Of the inventions disclosed to NASA between 1959 and 1963, it turned out
that 12 of them had been patented before the beginning of the First World
War and two of them before 1900.
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technological importance we mentioned earlier. they judge inventions
for their agency—and their Government-wide use. In addition, NASA
takes into account the performance of an invention, its potential “con-
tribution to the space effort,” as well as an invention’s position in
NASA’s research programs. A disclosure coming out of an abandoned
line of research is not likely to be considered for patenting, even if it
measures well by other criteria.

In applying their criteria and then in selecting inventions for pat-
enting, four of the six agencies make use of point systems. The inven-
tions earning the required number of points are then put to the final
test of patentability. This of course means a search of prior art to
determine that the inventions are novel and useful. ‘

The Department of Agriculture stands apart from the other agen-
cies in that patentability is its sole criterion. All inventions coming
out of the laboratories are forwarded without further ado to the patent
attorneys in Washington.

Table 1 and Table 2 give data on the invention disclosures, the
patent applications, and the propensities of the six Government agen-
cies between 1945 and 1963. It is clear from both tables that there has,
in general, been a slight decline in the Government’s propensity to
patent in the postwar period. Three agencies, however, have had a
constant or a nearly constant propensity. The principal cause of the
decline in the propensity, where it has occurred, is to be found in the
numbers of patent attorneys in the agencies. The annual average num-
ber of patent applications per attorney is approximately constant.’! In
the early postwar period, both AEC and the Navy had temporarily
large patent staffs who handled the inventions coming out of research
conducted during the Second World War. In the later years, the grow- -
ing volume of invention disclosures had to be acted on by patent staffs
whose numbers did not increase in proportion.

Between the numbers of invention disclosures and the propensity
to patent, there is a rough tendency toward an inverse relation. Several

1 Some Government patent attorneys believe that the “shortage” of patent
attorneys is the major constraint on the number of applications. Data on the
input-output relation between the numbers of Government patent attorneys and
the number of patent applications do, in fact, suggest approximately constant
proportional returns. In 1957, AEC's and DOD’s 232 patent attorneys filed 1,496
patent applications, an average of 6.4 applications per attorney. In 1962, 269
attorneys filed 1,647 applications, about 6.1 each. These figures are not adjusted
to reflect the fact that patent attorneys do more than prepare patent applications.
Data on the numbers of patent attorneys come from the U.S. Civil Service Commuis-
sion, Occupational Survey G. S. Groups: Occupation by Grade and Agency (un-
published internal reports) .
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TABLE 1
PATENT ACTIVITIES OF S1X MAJOR FEDERAL AGENCIES

By Periods, Fiscal Years 1945-1963
except for the totals, the numbers are annual averages

Invention Patent Applications
Disclosures, | Applications, | in Percent of

Agency Number Number Disclosures
Agriculture

1945-1954 151 121 80.0

1955-1963 140 E 112 80.0

Total: 1945-1963 ’ 2,770 2,217 80.0
Atomic Energy Commiission :

1945-1954 916 292 31.9

1955-1963 1,785 255 14.3

Total: 1945-1963 25,228 5,218 20.7
National Aeronautics and Space
Administration

1959-1963 343 69 20.0 .

Total: 1959-1963 : 1,717 344 200 .
Air Force :

1948-1954 . 638 84 - 13.2

1955-1963 ’ 1,807 179 9.9

Total: 1948-1963 ¥ 20,730 2,198 10.6
Army '

1945-1954 1,999 506 25.3

1955:1963 1,489 388 26.1

Total: 1945-1963 33,382 8,553 25.6
Navy

1945-1954 1,608 . 718 44.6

1955-1963 1,898 697 36.7

Total: 1945-1963 33,163 18,452 40.6
TOTAL, Six Agencies

1945-1954 ) V4 170 33.2

1955-1963 ' 7,308 1,668 22.8

TOTAL 116,990 31,982 27.8

. Note: The patent application data do not include the patent applications filed
by contractors on inventions from Government-financed R&D.
Sources: Data furnished by patent counsel of the agencies.

sets of data reflect this inverse relation. For example: From 1930 to
1933, when it received about 152 new disclosures each year, the De-
partment of the Navy’s propensity to patent was 78 percent. But from
1937 to 1942, the average annual number of new disclosures rose to
220, the propensity falling to 69 percent. During the 19 years between
fiscal 1945 and 1963, the Navy received about 1,745 disclosures annual-
ly; its average annual propensity was 41 percent. Similarly, in 1944
the Army Air Corps received 210 inventions having a propensity of 65
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TABLE 2

PATENT ACTIVITIES OF S1X MAJOR AGENCIES OF THE FEDERAL GOVERNMENT?
1945 To 1963

Applications
Patent Appli-| in Percent of Patent  [Total Number
cations Filed | Disclosures | Applications {of Inventions
Fiscal | Invention | by Govern- | Col. (2) =+ Filed by Col. (1) +

Year | Disclosures ment Col. (1) Contractors | Col. (4)
(1) @ ®) ) ®)

1945 7,005 2,908 41.5 1,429 8,434
1946 6,253 3,974 63.5 1,512 7,765
1947 4,284 1,885 31.2 1,510 5,794
1948 5,070 1,096 216" 1,417 6,487
1949 4,821 936 194 1,216 6,037
1950 4,876 1,092 224 1,285 6,161
1951 3,904 5121 28.7 1,105 5,009
1952 4,835 1,298 268 | 1,222 6,057
1953 5,172 1,644 31.8 1,846 7,018
1954 4,994 1,563 31.3 1,862 6,856
1955 6,751 1,647 244 2,155 8,906
1956 6,239 1,641 26.3 2,291 8,530
1957 6,543 1,583 24.2 2,615 9,158
1958 6,576 1,361 20.7 2,734 9,310
1959 7,316 1,641 22.4 2,528 9,844
1960 7,786 1,703 219 2,611 10,397
1961 8,138 1,641 20.2 2,611 10,749
1962 8,330 1,880 226 2,611 10,941
1963 8,097 _ 1,018 23.7 2,611 10,708
TOTAL | 116,990 31,982 27.3 37,171 154,161

2 Atomic Energy Commission; Departments of Agriculture, Air Force, Army, and
Navy; and National Aeronautics and Space Administration.

Sources: Column (1) : For Air Force, NASA, and Navy the data come from the
Offices of Patent Counsel. The AEC data, converted from calendar to fiscal years,
come from the Office of Patent Counsel and from U.S. Congress, Subcommittee on
Legislation of the Joint Committee on Atomic Energy, Hearings, Atomic Energy
Patents, 86th Cong., 1st Sess., 1959, p. 28. The numbers of disclosures for Army are
extrapolated from information supplied by the Patent Counsel of the Army Mate-
riel Command. The data for Agriculture are extrapolated from patent application
data supplied by Patent Counsel.

Column (2) : For Air Force, Army, and Navy the data come from the Offices of
Patent Counsel and from U.S. Congress, Senate, Subcommittee on Patents, Trade-
marks, and Copyrights of the Committee on the Judiciary, Preliminary Report, Pat-
ent Practices of the Department of Defense, 87th Cong., 1st Sess, 1961, pp. 5-7.
The data for Agriculture and for NASA were supplied by Patent Counsel. For
AEC the data come from Patent Counsel and from U.S. Congress, Joint Committee
on Atomic Energy, Selected Materials on Atomic Energy Patents, 86th Cong., st
Sess., 1959, Vol. 1, p. 115.

Column (4) : Extrapolated from the numbers of patents licensed to the Govern-
ment by Government contractors; data from the files of the Assignment Branch of
the U.S. Patent Office. The patent data are lagged 31/ years.
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percent.!? Between 1951 and 1963, the United States Air Force re-
ceived about 1,500 invention disclosures annually, its propensity falling
to 10 percent. The Department of Agriculture has received relatively
few invention disclosures each year—about 150; its propensity to patent
is high, 80 percent.

We have also found an inverse relation between the propensity to
patent and the rate of use of patented inventions.?* By use, we mean
Government use as well as commercial use. The rate of commercial
use of Government-owned patented inventions is low—about 15 per-
cent.! This compares with the estimated rate of commercial use of
privately developed and privately owned patented inventions of be-
tween 50 and 60 percent.’® In view of its research missions, Agricul-
ture’s inventions should be expected to have a much higher rate of
commercial use than the inventions flowing in to AEC and Defense.
But the rates of commercial use of Government-owned patented inven-
tions do not differ much among these agencies. For AEC, the esti-
mated rate of commercial use is 16 percent; for Defense the rate is 13
percent; and for Agriculture the rate is 15 percent.!®

12 Department of Justice, Investigation of Government Patent Practices and Poli-
cies: Report and Recommendations of the Attorney General to the President
(U. S. Government Printing Office, 1947), Vol. 1I, p. 318 and p. 410.

13 The rate of utilization of patented inventions must vary inversely with the
propensity. It does so regardless of the numbers of invention disclosures and of
patented inventions and regardless of the size of the rate and of the propensity.
Proof: Let I be the number of invention disclosures, P the number of patented
inventions, and U the number of those utilized. Let k be the propensity to patent
and r the rate of utilization. Assume that the application-issue ratio is constant
and that the values of % and r lie between 0 and 1.

P
M k=—ro
I
U
2 r=—
P
Therefore,
U
3 r=—
k1

4 Mary A. Holman, “The Utilization of Government-Owned Patented Inven-
tions,” PTC J. Res. & Ed., (IDEA), Vol. 7, Nos. 2 and 8 (Summer and Fall, 1963),
pp- 149-155. ’

15 Otto J. Bachman, et al., Patents and the Corporation (2d ed., Bedford, Mass.,
1959) , pp. 111-112; and Joseph Rossman and Barkev Sanders, ““The Patent Utiliza-
tion Study,” PTC J. Res. & Ed. (IDEA4), Vol. 1, No. 1 (June, 1957), p. 90 and p.
100. '

18 Holman, op. cit., pp. 149-155.



70 IDEA

The low rate of commercial use of Government-owned patented in-
ventions coming out of AEC’s and DOD’s research can be explained by
the fact that these inventions are defense oriented and have little com-
mercial potential. But why the low rate of commercial use of Agri-
culture’s patented inventions? The research of that agency is designed
to expand market outlets for farm products by establishing new uses
for crops, by developing new crops, and by improving the qualities of
agricultural products. The low rate of commercial use of Agriculture’s
inventions must be due to the agency’s high propensity to patent. The
much lower propensiites of AEC and Defense to patent are reflected in
much higher rates of Government use of the patented inventions ad-
ministered by these agencies—about 75 percent for both AEC and
Defense.!?

THE NUMBERS OF INVENTIONS

Our investigation of the Federal propensity to patent yielded the im-
portant by-product of an estimate of the numbers of inventions from
federally financed R&D. For the period between 1945 and 1963, we
estimate that the total number was about 154,000 inventions. Our an-
nual estimates, shown in column 5 of Table 2, do not reflect inventors’
ideas and inspirations or the blind alleys they run into. Rather, the
estimates are of pieces of paper on which invention disclosures are sub-
mitted formally through established channels.

We have complete data on the numbers of inventions disclosed to
AEC, Air Force, NASA, and Navy. For Agriculture we have figures on
patent applications only, but it is clear that with a propensity of 80
percent throughout the entire postwar period, Agriculture’s inventions
are a constant multiple of its applications. For Army, we calculated
the average propensity to patent for the several major Commands for
which we obtained data and then assumed that the same propensity is
Army-wide. The numbers of Army patent applications divided by the
propensity (expressed as a fraction) thus became our estimate of the
numbers of inventions disclosed to Army.

The data in column 1 of Table 2 show the inventions disclosed by
Government employees and by contractors. The other inventions
coming out of federally financed R&D are those retained by contractors
under the license policy (Column 4). To these inventions, contractors
give royalty-free licenses to the Government at the time of filing patent
applications.

17 Ibid., pp. 359-364.
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‘There are no complete public records on the numbers of patent
applications filed by contractors on inventions financed from Federal
funds. But we can estimate these numbers fairly closely. First it is
necessary to convert the data on patents licensed to the Government by
contractors into estimates of patent applications filed by contractors.!®
This is done by multiplying the numbers of patent applications by
10/6.** The next step is to lag the estimated patent applications by 314
years. Thus patents issued in the calendar year 1955, for example, are
(multiplied by 10/6) the estimated number of patent applications filed

in the fiscal year 1952. We assume that the inventions were also made
in 1952,

Our estimate of about 154,000 inventions from federally financed
R&D between 1945 and 1963 identifies and measures one, but only one,
of the outputs of that R&D. During the last decade, there has been
much discussion of inventive activity and how to measure it.2° Inven-
tive activity cannot be anything else than the activity of inventors, who
are persons who make inventions. Thus the number of inventions
must be a better measure of inventive activity than the numbers of pat-
ents issued or the numbers of patent applications.

Data on the numbers of inventions do not contain the biases, result-
ing from fluctuations in propensities to patent and from delays in proc-
essing patent applications in the U.S. Patent Office, that frequently
result in random bunching of patents. Statistics on the numbers of
inventions have, however, their own shortcomings, such as (I) the
problems of weighting the average input of inventive activity per
invention, (2) undisclosed inventions because formal reports remain
unwritten, (8) secrecy, and (4) the divisibility of some inventions.

We call the proportion of inventions retained by contractors their
“propensity to select.” This propensity applies only to contractors of
agencies following the license policy. The estimated propensity to

select 1s7,c 4 Tc/k,where Lc is the number of lagged patent applica-
tions filed by contractors on inventions from federally financed R&D;
Tc is the number of lagged patent applications filed by the Govern-

18 Watson and Holman, op. cit., p. 221.

19 About 60 percent of the patent applications filed by DOD contractors between
July 1,.1950 and December 31, 1957 resulted in patents. See Donald §. Watson,
Harold F. Bright, and Arthur E. Burns, “Federal Patent Policies in Contracts for
Research and Developmem,” PTC ] Res ¢ Ed, (IDEA) Vol. 4, No 4 (Winter
1960) , p. 321.

30 See National Bureau of Economic Research, The Rate. and Dzrectwn of Inven--
tive Act:wty, op. cit., passim, : e ,
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ment on inventions disclosed by contractors; and k is the Government’s
propensity to patent, expressed as a fraction.

Our estimates of the propensity to select by contractors for the De-
partment of Defense show that the propensity has been remarkably
stable. For 1945-1949, it was 41 percent; for 1950-1954, it was 40 per-
cent; and for 1955-1959, the propensity was 44 percent. The validity
of our estimates of ‘the propensity to select is confirmed by data fur-
nished by the Air Force. Of the military departments, only the Air
Force has records distinguishing inventions disclosed by employees
from those disclosed by contractors. These data show similar pro-
pensities to select for the 1950-1954 and 1955-1959 periods. The pro-
pensity of Air Force contractors, however, dropped to 37 percent in
1960-1963.

The significance of the propensnty of R&D contractors to select lies
in the way the license policy has been operating. Contractors do not
take all of the inventions coming out of the research they do for the
Federal Government. They seem to have been taking about 40 per-
cent of them.

Is the total of 154,000 inventions a large or a small number? We
think that this number must be looked upon as being relatively small.
In the postwar period the Federal Government has provided more than
half the total funds for “industrial R&D performance.”?! But the 154,-
000 inventions must be far less than one-half the total of all inventions
in the postwar period. Although we do not know what this total is,
we do know that total patent applications in each year since 1954 have
been more than one-half the total of inventions from federally financed
R&D in the entire period from 1945 to 1963. Thus, no matter what is
the private propensity to patent, the number of private inventions
must be at least ten times the number of inventions from Federal re-
search. Yet no one should expect that a million dollars of Federal
R&D will yield as many inventions as a million dollars of private R&D.
Federal R&D is not motivated by the goal of obtaining patents; they
are by-products, and incidental at that. Much Federal R&D consists of
development and testing, activities resulting in few inventions.

Of the total of about 117,000 inventions disclosed to the Federal
Government in the period 1945-1963, about 85,000 did not become the
subjects of patent applications (column 1 minus column 2 of Table 2)
Although we know little about these inventions, we believe it would be
wrong to dismiss them' all as worthless simply because the Government

21 National Science Foundation, Research and Development in Industry, 1961,
NSF 649 (U. S. Government Printing Office, 1964), p. 7.
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chose not to file patent applications on them. Some undoubtedly are
worthless, now if not forever more. Others, however, must have poten-
tial for advancing the technologies of Government and of industry.
This conjecture follows easily from the variations in the propensity to
patent from agency to agency. It seems most unlikely that the inven-
tions reported to Agriculture would be uniformly better than those
reported, say, to the Air Force. With different criteria and with differ-
ent propensities, some agencies must reject what others would accept.
It follows that some of the rejected inventions are patentable. Are these
patentable inventions, lying in the limbo of forgotten filing cabinets,
worth anything? Conceivably, a few are; but we think most are not.
One indication is that, subject to the approval of the Government Pat-
ents Board, employee-inventors may file applications on inventions re-
jected by the Department of Defense. But few do.

Two agencies are doing something about the matter of rejected in-
ventions. The Atomic Energy Commission attempts to see to it that
rejected inventions are described in technical reports, which in the
Commission’s excellent system for disseminating information, are then
made widely available. NASA now publishes many of the inventions
that NASA will not patent. No such programs exist in the military
departments. Officials in DOD believe that it is beyond the mission of
that Department to disseminate information about inventions (pat-
ented and unpatented) merely because the inventions might have com-
mercial potential.2

FINDINGS AND CONCLUSIONS

Even though it declined slightly in the postwar period, the Federal
Government'’s propensity to patent of about 27 percent cannot be made
to explain the discrepancy between the growth of federally financed
research and development and the much slower increase in the num-
ber of patented inventions emerging from that R&D. Thus what
seemed to be a promising hypothesis crumbled when we assembled the
data on inventions and patent applications. The gap between the in-
put of R&D and the output of patented inventions is probably to be
explained, we think, by something as conceptually 'simple as diminish-
ing returns. '

The propensity to patent varies, and not just slightly among the Fed-
eral agencies. They apply different sets of criteria in selecting inven-

22 The Institute of Applied Technology (formerly the Office of Technical Serv-
ices) in the Department of Commerce publishes technical reports, some of which
probably describe inventions rejected by the Department of Defense.
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tions for patent application. They follow no standard practice in pub-
lishing the inventions they reject. It seems entirely possible to us,
therefore, that among the 85,000 rejected inventions of 1945-1963 there
would be a few thousand whose potential contributions remain unex-
ploited. Even if there is a loss or a slippage here, we doubt however if
it is at all large.

In view of the sizes of postwar federally financed R&D programs and
of the volumes of private patent applications, our estimate of 154,000
inventions is that of a comparatively small number. But such data are
a far better measure of inventive activity than statistics on patent appli-
cations and issues.

The disposition of patent rights between the Federal Government
and its R&D contractors continues to be a subject of controversy.
Where the Government confines itself to taking licenses to patents,
that is, where contractors retain ownership, about 40 percent of all of
the 1nventions are filed on by contractors. Upon receiving the other
60 percent of the inventions, the Government files on about a quarter
of them. In contrast, where the Government takes title to.all con-
tractors’ inventions, relatively fewer are written into patent applica-
tions. As quantitative generalities, these facts were not hitherto known.
We think they should be given weight in any future changes in policy
on the patent rights in contracts for research and development.



EDUCATIONAL ACTIVITIES

We are bringing the following “analysis of patent functions and values
as they affect corporations” to the attention of our readers to provide
information for those companies which may be contemplating the
development of their own patent departments or a review of the effec-
liveness of their patent policies and practices.

Patents and the Corporation

THEODORE L. BOWES*

SUMMARY

EVERY CORPORATION MUST CONSIDER, from time to time, whether
patents are worthwhile and, if so, to what extent. To facilitate such a
review, an analysis of patent functions and values as they affect corpora-
tions is presented below, with particular reference to carrying out the
patent function through an internal Patent Department.

INTRODUCTION

EVERY PRODUCT, PROCESS, OR SERVIGE has an evolutionary pattern and
passes through (1) a development and design phase which is typically
a period of high prices, relatively poor quality, a reaching for a sound
design, and standardization; (2) a production phase during which
efforts are concentrated on manufacturing methods, choice of mate-
rials, and standardization of quality; (3) a period of consolidation
emphasizing cost reduction and improved quality; (4) an improvement
stage where further improvements in quality, cost, features or combina-
tions of these are made; and finally (5) a period of liquidation and
elimination of the product, process, or service from the scene.

The nature of the patent problem changes similarly. In the devel-
opment phase, the patent aspects are painted with a wide brush. Basic

* Mr. Bowes is General Patent Counsel of Westinghouse Electric Corporation,
Pittsburgh.
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patent protection is an important consideration and infringement of a
broad patent is an important danger. During this period, extensive
searching and patenting are important, and details are frequently over-
looked.

In the production phase, detall inventions directed to the best mode
of accomplishment are significant or at least advantageous.

During the consolidation period, patent problems are usually mini-
mal but royalty income or outgo based on earlier success may material-
ly affect profit.

The improvement stage is again importam from a patenting stand-
point, not only in protecting a company’s own production but also in
maximizing recognition of its work by others. A patent trading posi-
tion may be of great value at this time.

During the liquidation period, the patent problem usually disap-
pears and the value of patents declines—unless the life of the product is
shorter than the life of the basic patent which also covers other prod-
ucts. During this period, patents allow maximum benefits to be real-
ized from what is left.

At this point it is well to recognize that the Patent Department, in
most corporations, has responsibilities extending beyond patents and
including trademarks, copyrights, unfair competition, and proprietary
data and know-how. However, since the major function relates to in-
ventions, the following discussion will emphasize inventions and
patents covering rights to them. The group handling the function will
be referred to as the “Patent Department.”

A complete corporate patent program has four aspects which may
be identified as the four “P’s”: patenting, protecting, prosecuting, and
promoting. More specifically, the primary functions of the Patent
Department are to: (1) patent inventions, (2) protect the company
against trespass on the patent rights of others, (3) prosecute infringers,
and (4) promote the use of inventions covered by patents, including
licensing for royalty.

The following discussion of these four functions pays particular at-
tention to the values which patents offer a corporation, and concludes
with a brief reference to secondary functions performed by the typical
Patent Department.

PATENTING

Because the patenting process is so well known, no reference will be
made in this presentation to the “how” of patenting. However, the
“why” of patenting will be discussed.
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Patents on inventions offer a number of competitive tools or ad-
vantages:

1. Patents help commercially through increased volume of sales at
better profit margins. Patents help generate increased sales to cus-
tomers who want the patented feature. Patents also make it possible
to realize—through lower product costs or higher sales prices—better
profits than are possible when a product is just like that of a com-
petitor. When competing products are similar, competition is based
on factors such as quality and price but not on differences in technol-
ogy, and profits tend to suffer.

Rarely do we know the full cost to competltors of their attempts to
design around patents or their omitting patented features they would
otherwise like to use. But we do know that copying often follows the
expiration of a patent on a particular product or feature. For example:

(a) The market was quickly flooded with tank-type vacuum cleaners

when a key patent expired.

(b) Refrigerator manufacturers refrained from using shelves in the

refrigerator door until the broad patents expired.

2. Patents give the holder a trading position. Patents may offset one
or more of a competitor’s patents and result in a tacitly accepted stale-
mate or a cross-license, either free or at reduced royalties, thereby giv-
ing both parties greater freedom of design at minimum cost to their
products. A patent filing policy which is too restrictive may result in
the payment of an undue amount of royalty.

Although no single patent may be of great significance, a group of
patents covering specific details of a product may be valuable to a com-
petitor in providing him with greater engineering freedom.,

Adequate and early filing of patent applications is particularly im-
portant in complex arts which are difficult and expensive to check for
infringement, and in new, fast-moving arts. Where an art is develop-
ing rapidly, important inventions which may be pending in the Patent
Office will not be disclosed, of course, by a search, which can only be
made of issued patents. Substantial investments may be jeopardized
by the later issuance of patents to others on such inventions. This
danger is minimized by patenting contributions made to the art.

3. A patent provides insurance against issuance of a patent on the
same or a similar invention to a later inventor. The first inventor and
his employer may have a legal defense in an infringement suit or a
right to seek an interference and may attempt, belatedly, to obtain a
patent. However, strict and corroborated proof of prior completion of
the invention is required and the risk of having inadequate records is
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great. The outcome of infringement suits and interferences is not only
uncertain, but can be costly, win or lose.

4. A patent on a commercially successful product increases a com-
petitor’s product cost. Such a patent may cause competitors to spend
research and development money to design around the patent, develop
patentable improvements for trading purposes, take a license or defend
an infringement suit. Any of these approaches can be expensive and
thus a deterrent to competitors.

5. Patents provide a basis for stopping piracy of designs. In view of
present uncertainties about the availability of unfair competition prin-
ciples to an aggrieved designer, design paténts covering the appearance
of the product seem more important than ever before. Even very de-
tailed design patents have competitive value in foreclosing to competi-
tors the precise design covered by the patent and compelling com-
petitors’ expenditure of time and money to create a different design.

Failure to patent detailed designs, often considered “unimportant,”
allows competitors to copy unpatented designs. This provides very
inexpensive engineering for such competitors. . For example, a trans-
former case and cover was duplicated by a competitor after it had been
on the market for several years. The competitor apparently did no
research or development and may have taken the dimensions directly
from the article after purchasing it. No application had been filed for
the inventor because there were “no outstanding features.” As a re-
sult, the inventor’s company provided free engineering work for the
competitor.

6. Royalty income from patents is an important advantage. From
a manufacturer’s point of view, royalty income is not and should not be
the primary purpose of obtaining patents, although it is a desirable and
welcome by-product. However, manufacturing corporations do not do
engineering work primarily to produce royalty income and their patent
programs should not be established and evaluated primarily as income-
producing assets. Many companies which file extensively make little
or no effort to license others.

The preventing or minimizing of royalty outgo is just as important
as royalty income. This involves checking proposed products for in-
fringement of the patents of others, and then, if infringement is found,
helping to find economically sound non-infringing changes, attempting
to invalidate infringed patents, and looking for patents usable as trad-
ing material. '

7. Recognition resulting from the obtaining of patents is important
to engineers and is probably a factor in stimulating their creativity.
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Since corporate leadership requires continuous creativity, and market
position benefits from invention activity, inducements to spur creativ-
ity and invention activity are worthwhile. Patents and the recognition
they bring are one form of inducement.

8. Inventions frequently are usable in more than one area of a cor-
poration’s business. When a patented invention is useful to several
- divisions of a company, its corporate value is obviously multiplied.

9. Patents on inventions resulting from Government contracts are
of value. It might seem that a department devoting most or all of its
time to Government contract work cannot gain much by patenting in-
ventions if the Government is its only foreseeable customer.. Even
here, one or more of the foregoing considerations will apply. In addi-
tion, since patents demonstrate competence and capability to advance
the technology, an inventive contractor will give a better return for
Government R&D dollars. Moreover, the Government looks with
some favor on contractors who file freely on such inventions. Many
companies regularly identify inventions made by their people when
bidding for Government contracts.

The competitive values discussed above apply mainly to patents cov-
ering products that are already in commercial production. But patents
can also have long-run competitive values. It is essential to obtain
patents based on long-range objectives, even though use of the inven-
tion may be speculative or uncertain when the application is filed.
Nearly everyone knows that a United States patent is good for 17 years.
What is less well known is that the 17-year period does not begin until
four or five years after the invention is made, so that thoughts about
obtaining patents should be projected to something over 20 years. If
applications are filed on theé basis of present use only, the tendency is to
file on details and some broad protection may be lost. This policy
leads to a relatively weak patent position.

This long-range aspect of obtaining patents should be considered
when determining, on a case-by-case basis, the amount to be spent by
each department on its patent program. '

Among the factors to be considered in determining a patent program
are the state of development of the products involved and the number
of new products contemplated. Moreover, consideration should be
given to the degree of novelty in each case, in order to decide whether
the potential patent strength may lie in numbers (often the case in
well-developed arts), or in a relatively few basically new inventions,
or in some intermediate area (usually the case if there are no basic
developments and the type of development effort is uncertain).
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This long-range nature of patent work means that current success in
obtaining patents will affect the competitive position of the assignee for
the next 20 years or more. The same holds true for competitors, of
course.

It is dangerous to decrease suddenly and materially the patent effort.
While an abrupt decrease in engineering and development work can
cause a corresponding decrease in future product improvement, de-
creasing the patent effort at the same time will additionally result in
failure to obtain protection on’ engineering and development work
done in immediately previous years. ‘

It may also be dangerous to maintain the same level of patent activ-
ity when the size of the engineering staff grows, the complexity of the
technology increases, and the number of patents and other forms of
prior art are enlarged. Growth of an engineering staff usually means a
higher rate of disclosure. As the range of products and operations ex-
pands, so do patent problems.

Good patent administration also involves the promotion of inventing
and a favorable inventive climate. Tools such as award systems, lec-
tures, and contacts with engineers and scientists are helpful.

PROTECTING

Although obtaining patents is a major function of a Patent Depart-
ment, substantial problems would exist even if no patent applications
were filed. Infringement of competitors’ patents is one such problem.
The Patent Department should determine the infringement status of
all new designs, changes and improvements. In deciding how much
effort is desirable, the attorney should weigh the size of the risk with
the cost of an investigation. If the risk is very small, it may actually be
cheaper to run the risk than to incur investigation expense.

To be of value, an infringement protection program justifies sub-
stantial efforts to locate infringement situations—usually at the engi-
neering level. Close cooperation enables engineers to keep the Patent
Department informed of the status of product development and im-
provement projects, and allows the Patent Department to alert the
engineers and other interested persons to any potential patent infringe-
ment liability.

To be effective, the program requires a careful review of every new
engineering design and design change, and a search of issued patents.
Attorneys experienced in a particular art can do much of this quickly
and effectively on the basis of their knowledge and intuition, even
though the responsibility is heavy when a large corporate investment
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is involved or substantial damages may be awarded.

An adequate infringement protection program requires the attorney
to work closely with the engineers, not only to determine infringement
but to avoid it by redesign whenever feasible and to determine the
validity of infringed patents. The attorney then negotiates licenses
where valid and infringed patents are encountered and redesign is not
feasible, or where it is less expensive to accept a license than to argue.
about infringement or validity.

It is also necessary, in protecting from infringement, to review new
patents issued by the Patent Office in order to pick up any infringed
patent which had not issued at the time of previous investigation.

Whether for budget or other reasons, neglect or casual treatment of
the infringement function can be very costly. Infringement can sub-
ject an infringer to the payment of royalties for a license. The license
terms may be onerous if the infringer’s bargaining position is weak and
infringement is discovered after completion of tooling and special pro-
duction equipment. The alleged infringer may have to stand suit—an
expensive situation. Finally, if the patent owner does not wish to
grant a license and. infringement is established, an injunction may
issue. This misfortune may result in expensive re-tooling, destruction
of inventory, redesign, and loss of market position.

Knowledge of structures patented by others often enables the attor-
ney to point out clear routes which can be taken by design engineers,
or areas where additional development work can be undertaken—lead-
ing to superior product designs free of patent complications. As patents
of others are reviewed, ideas for new products may appear. In some
cases, these new products may be protected by securing licenses or
purchasing the patents. :

The infringement aspect may be very important in situations where
it seems least important to take out patents. For example, in the na-
tional defense area where the Government is the only likely customer,
patents may not seem to be important tools, but the Government con-
tractor is usually required to indemnify the Government against in-
fringement. In view of the costly nature of infringement and the
large scale requirements of the Government, damages awarded the
patent owner may be substantial.

ProsecuTtinG

An important part of the patent operation is to detect infringement
of patents by others. Patent owners who do not police the unlicensed
use of their patents may be throwing away much of their value. In-
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fringements are uncovered largely through observation—of advertise-
ments, catalogues, technical papers, trade shows, exhibitions and prod-
ucts on the market.

Alert engineers and salesmen can often bring possible infringements
to the attention of management. After the existence of infringement
is reasonably established by the Patent Department, the infringer can
be notified and requested to cease infringement or, if management ap-
proves, he can be offered a license. Continuous follow-up is usually
necessary to achieve resolution. Since the assertion of patents leads
to license negotiations or to litigation, factors that must be considered
include customer relations, effect on other divisions and departments,
antitrust laws, extent of the infringement and its effect on the patent
owner’s business, and the strength of the patents involved.

When management’s decision is to license a patent or a group of re-
lated patents, the patent attorney, working with management and engi-
neering, learns as much as he can about the infringing product—its
structure, sales price, annual sales volume and benefits derived by the
infringer from the infringing use of the patent. The attorney also de-
termines the strengths and weaknesses of the patent and works with
management in arriving at the license terms to be offered. The terms
offered vary with each situation and may include down payment, settle-
ment for past infringement, minimum annual royalties and the run-
ning royalty rate. Perhaps the most important term is the royalty rate
to be charged. This is arrived at by considering such factors as the
royalty usually charged in the industry, the cost saving achieved by the
patent and the increased sales appeal.

The attorney seeks to accomplish management’s objective in licens-
ing through his negotiating skill, aided by knowledge of the patent, the
device which infringes it and the prospective licensee. He must also
observe the royalty limits and other negotiating terms established by
management. If aggressive and skillful negotiation fails to resolve the
problem, litigation must then be considered.

It is unlikely that any companies believe in litigation just for its own
sake; instead, they rely on it as a last resort to resolve a dispute. In the
first place, litigation is costly. Secondly, adequate presentation of a
case in court requires a large expenditure of time, not only of Patent
Department personnel but also of technical people and executives who
are required to participate in strategy decisions, give depositions and,
at times, give testimony in court. Furthermore, the outcome of most
patent litigation is uncertain, not only because the subject matter is
complex and technical, but also because litigation usually deals with
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marginal or border-line patents. Strong patents and weak patents rare-
ly get into litigation since infringers do not challenge the obviously
- strong patents and owners of weak patents do not often assert them
through litigation.

It is desirable, of course, to avoid a reputation of softness. To instill
in others the proper respect for a good patent position, one must nego-
tiate aggressively and resort to litigation if negotiation fails to achieve
the desired result.

ProOMOTING

Prospective licensees may be discovered while pursuing the “prose-
cuting” functions described above. It is also possible to analyze patents
in the company’s patent portfolio for worthwhile products, to seek out
manufacturers who might be interested in making and selling the
products involved, and to negotiate licenses under both patents and
related technical information if they seem to be valuable to prospective
licensees. :

Such a program of promotion means analyzing the strength and im-
portance of each patent, determining the infringement status of the
product involved, making a market survey to identify possible licensees
and fixing fair royalty rates.

Technical information or “know-how” is often an important com-
modity which can be licensed to others. Such information cannot be
protected against copying unless it is used secretly or is covered by pat-
ents. Although it is usually only a matter of time until others learn or
duplicate such information, it may be of value to a purchaser by giving
him lead time over others and thus a long-run competitive advantage.
Even patents of minor importance may clinch a deal for “know-how”
and increase substantially the value of this information.

OTHER PATENT DEPARTMENT ACTIVITIES

In addition to the foregoing, a typical Patent Department is involved
in other areas, including the following: _

1. Company policy on patent matters. The patent function is a
general management function which touches in one way or another all
other corporate activity. Company patent policy must keep pace with
changes in product lines, advances in technology, changes in Govern-
ment patent policies, changes in the laws applicable to patents (both
U. S. and Foreign) and changes in Patent Office rules.

2. Trademarks. Problems relate to the selection, acquisition and
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protection of trademarks—protecting a company’s marks from infringe-
ment or misuse by others, avoiding infringement and misuse of com-
petitors’ marks, and licensing of trademarks when appropriate. These
matters usually arise in sales, advertising or licensing situations.

3. Unfair competition. The doctrine of unfair competition has re-
cently been severely limited by the courts so that copying of products
for the purpose of increasing competition is encouraged. The impor-
tance of patenting the appearance of a product is, therefore, greater.
The Patent Department can help protect against copying by seekmg
design patent protection on new or redesigned products.

4. Copyright. This function pertains to the registration and en-
forcement of copyrights to protect authorship. From a manufacturer’s
standpoint it relates mainly to catalogues, papers and other publica-
tions.

b. Technical information. Protection of certain information devel-
oped by employees (engineering, manufacturing and other personnel)
may be warranted. The Patent Department can help set up conditions
for protecting proprietary information which is disclosed to others, and
help determine conditions for others to receive such information. Ad-
vising about rights and suggesting how to av01d liability and loss are
related functions. _

6. Release of technical information. Premature release can create
problems, including loss of patent rights. By reviewing articles, papers,
Government reports, etc., the Patent Department can advise about dis-
closures and suggest how to avoid problems.

7. Neuws releases. Technical releases and certain other public rela-
tions efforts should be reviewed to detect patent and trademark prob-
lems. Proposed releases can often be modified to accompllsh the de-
sired purpose without risking the loss of rights.

8. Advertising. Because advertising may disclose patentable infor-
mation, give evidence of infringement or make incorrect use of trade-
marks, reviews of proposed advertisements are desirable.

9. Packaging. Patent infringement, trademark and copyright prob-
lems may result from the functional aspects of packages and the text
and illustrations used on them. .

10. Government contracts. When these contracts include provi-
sions relating to inventions, patents, technical data, indemnity, royalty,
reporting of inventions and filing of royalty reports, they should be
reviewed, negotiated and administered by the Patent Department.

11. Purchase order contracts. These order contracts and order ac-
knowledgments usually include indemnity provisions. The Patent
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Department should advise on appropriate contract language and should
review the provisions of orders and acknowledgments from others.

12. Submitted ideas. The receipt of outside ideas can create serious
and costly problems. Proper handling by the Patent Department is
necessary to avoid liability and still maintain good customer relation-
ships. a
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Microbiological Plant Patents
DONALD G. DAUS, ROBERT T. BOND AND SHEP K. ROSE®

SuMMARY

THIS PAPER IS A CRITICAL EXAMINATION and re-evaluation of present
patent practise in the field of microbiology. This field has been domi-
nated for 26 years by the decision of the C.C.P.A. in In re Arzberger,
46 USPQ 32, 1940 C.D. 653, 521 O.G. 272, 112 F 2d 834 (C.C.P.A.
1940). It is the position of the writers that the Arzberger case is un-
sound from legal, economic, and policy viewpoints.

INTRODUCTION

IN A SINGLE FAR-REACHING PECISION, the Court of Customs and Patent
Appeals held in In re Arzberger' that bacteria are not patentable sub-
ject matter within the meaning of the Townsend-Purnell Plant Patent

* Donald G. Daus and Robert T. Bond are senior students in The George Wash-
ington University Law School. Shep K. Rose obtained his LL.B. from The George
Washington University in 1959.

** This study has resulted in part from the work of Messrs. Daus and Bond in a
trial practice case in The George Washington University Law School. Much counsel
and useful information was given by persons in the patent profession, both in and
out of Government. The authors are Assistant Examiners in the U.S. Patent Office
and the opinions expressed in this paper represent their personal views and not the
official view of the U.S. Patent Office.

146 USPQ 32, 1940 C.D. 653, 521 O.G. 272, 112 F2d 834 (C.C.P.A. 1940).

87
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Act of 1930.2 Arzberger had developed a bacterial strain® with im-
proved characteristics for the manufacture of acetone, butanol and
ethanol, important commercial solvents.

The Primary Examiner had rejected the claim to the bacterium as
not within the plant patent provisions. The Patent Office Board of
Appeals sustained this re}ectlon adopting the Examiner’s excellent
answer by reference.

The Court of Customs and Patent Appeals affirmed the Patent Office
Board of Appeals. The court held that the meaning of “plant” as em-
ployed in the statute did not encompass bacteria.* It based its holding
on two basic grounds. These grounds were the legislative history of
the plant patent statute and canons of statutory construction. The
court, in reviewing the legislative history of the statute, found that bac-
teria were never mentioned and that the basic purpose of the statute
was to aid agriculture to an extent equal to the protection granted to
manufacturing industry by the usual mechanical or utility patent. The
court held that bacteria for the purpose of producing organic solvents
by fermentation were not an aid to agriculture. The court further
~ held that bacteria are not produced by any of the methods which Con-
gress discussed.® '

This paper will discuss the reasoning of the court, raise questions
concerning the court’s conclusions, and point out an apparently little
recognized alternative to patenting micro-organisms as plants, namely,
the possibility of claiming living micro-organisms as composmons of
matter.

Reconsideration Is Necessary

The lapse of 26 years since the Arzberger decision without any re-
ported challenge requires the demonstration of a necessity for its re-

235 U.S.C. 1614, previously R.S. 4886 (85 U.S.C. 81).

3 “Clostridium saccharo-butyl-acetonicum-liquifaciens.” Plants are classified into
four phyla: Thallophytes, Bryophytes, Pteridophytes and Spermatophytes, the latter
two, pines and seed-bearing plants sometimes classified together, comprise the great
majority of all plant patents (Plant Patents 27 and 2050 are drawn to mushrooms) .

Thallophytes comprise: Bacteria, fungi (yeasts, molds and mushrooms) and al-
gae. Algae are morphologically similar to fungi except that they additionally pos-
sess chlorophyll. Intermediate between algae and fungi are lichens, combinations
of algae and fungi living together symbiotically. Sometimes bacteria are included
as fungi. Separate sciences of bacteriology and mycology have evolved, tending to
favor their separate classification. See Robbins, L. J., 42 JPOS 830 (1960).

4 For contemporary analyses see Parker, C. B., 22 JPOS 622 (1940) and Kegan,
A. 1, 18 Ind. Eng. Chem. (News Ed.) 852 (1940).

5 “Grafting, budding, cutting, layering, division and the like.”
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consideration. Does this decision aid and serve the purpose of the
patent system, namely to promote the sciences and useful arts?

A recently publicized theft of valuable antibiotics-producing cultures
shows the inadequacy of the protection afforded by the law of trade
secrecy.® A further example of such inadequacy may well be the de-
cline of the industry directly concerned with the Arzberger invention
itself, that of fermentation-produced acetone.

In 1940, the year Arzberger was decided, the relatively young fer-
mentation-acetone industry” produced 60 million pounds of acetone, 20
percent of the total® In 1960, the overall market tripled, but the fer-
mentation acetone comprised only 1Y, percent of the total.® The re-
sults are tabulated as follows:

TABLE 1
ACETONE PRODUCTION10

Percentage of
Years Fermentation | Synthetic | fermentation Price
(Million (Million (Million
Ibs. /yrs.) lbs. /yr.) Ibs. /yr.) A% - (¢/1b))
1940 300 60 240 20
1945 349 424 307.4 12.1 7
1950 482.5 23.7 448.8 4.9 7.5
1955 436.8 274 4094 6.2 7
196011 761.3 11.7 749.6 1.5 8

In spite of steady prices and expanding consumption, the fermenta-
_tion-market share declined disproportionately.
- It is a temptation to consider the Arzberger decision the major fac-
tor in the decline of a relatively unprotected, agriculturally based in-

8 American Cyanamid v Fox, 244 N.Y.S. 2d 91 (1964), the facts of which are set
out in 42 Chemical and Engineering News 22 (Jan. 20, 1964) and 44 and E.N. 14
[Jan. 31, 1966]) . See also Chemical Engineering, April 25, 1966, pp. 148-150.

7 During World War I, acetone was needed in the manufacture of cordite explo-
sives and airplane “dope.” Chaim Weizmann was induced by the British govern-
ment to aid in the development of a commercial process. The U. S. Government
established a plant at Terre Haute, Indiana. Since the by-product, butanol, was
then unsalable, the industry closed at war's end. At subsequent stages butanol be-
came the major product for use in automotive lacquers. Presently the demand for
acetone somewhat exceeds that for butanol.

8 Kirk-Othmer, Vol. I, Encyclopedia of Chemical Technology 91 (1947).

9 Calculated from Kirk-Othmer, Vol. 1, Encyclopedia of Chemical Technology
63 (2d. Ed. 1963). (The major source of synthetic acetone is isopropyl alcohol.
Hatch Isopropyl Alcohol 26 (McGraw Hill, 1961) .

10 Ibid.

11 By 1960, fermentation capacity had declined to 4.5 million pounds of acetone.
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dustry!? in contrast to the growth of a synthetic organic-chemical pro-
duction which has not been denied patent protection. However, it
should not be forgotten that the decline of the fermentation-acetone -
industry may be due in part to support prices for raw materials.*®* Even
in 1960, the fermentation-acetone industry was a significant consumer
of agricultural products 14

An additional reason for reconsideration of the Arzberger case is the
fact pattern disclosed in the tetracycline case before the Federal Trade
Commission.’* The Commission found that the organisms placed on
public deposit when Cyanamid obtained some of its Aureomycin pat-
ents were very weak and would not produce antibiotics in any com-
mercially significant amount. In actual practice other bacterial strains
- were employed which yielded a commercially successful product and
process. This Aureomycin patent will expire shortly and yet the pub-
lic will not be enabled to practice the invention described in the pat-
ents since the commercially successful organism, a most critical part of
the invention, has been withheld as a trade secret. Were patents al-
lowed on the actual organism as such, it is submitted that this could
be avoided. If the effective organisms could be protected by patent,
trade secrecy would not be necessary to protect these valuable advances.
Patenting of micro-organisms as such would tend to favor a more com-
plete disclosure of inventions in this field and the public would ulti-
mately benefit.

Another reason for the re-examination of Arzberger is that some new
technologies involving microbiology!® have been developed since' the

12 The fermentations produce 65-85¢7, butanol, 3-25%, acetone and 1-10%, eth-
anol, depending on the bacterial strain and substrate. Prescott and Dunn, Indus-
trial Microbiology 250-5 (3rd Ed. McGraw Hill, 1959) 312.6, 320 (2d. Ed. McGraw
Hill, 1949). It should be noted that the bacteria used, while isolated originally
from soil, require special heat “shocking” in order to produce commercial amounts
of solvents. The process organisms are not found as such in nature and are truly
*“domesticated.”

13 It may well be that, as in nylon, agricultural-support prices have put a floor
under agricultural competition minimizing risks of decreased prices for the syn-
thetic chemical producers.

14 The acetone production could consume 60 million bushels, almost twice as
much corn as the two second largest corn refineries combined.

18 See “In the Matter of American Cyanamid, et al.,” FTC Docket No. 7211,
Opinion Accompanying Final Order, Footnote 14, bridging pages 10-11. The order
requires Cyanamid to make the orgamsm available. The order has been appealed
to the Sixth Circuit and was argued in December, 1965. As of the time of this
writing, there has been no decision by the court.

16 Examples are food from petroleum and paper-making wastes (yeasts); life-
support systems in spore capsules (algae) and microbiological fuel cells. It is con-
ceivable that specialized strains may be critical in developing new technologies.
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Arzberger decision. The impact of the decision on these new tech.
nologies should be considered.

Interpretation of the Word “Plant”

The Arzberger court gives a very narrow interpretation of both Con-
gress’ language and intent. In a statute relating to the arts and sci-
ences, the court applied the popular meaning of the word plant rather
than the scientific, or technical meaning. The court cited a tariff case
to justify its interpretation.’” Tariffs deal with goods as they are iden-
tified and used generally in commerce. In tariff cases commercially ac-
cepted terms should be used, since the purpose of a tariff statute is to
regulate trade and commerce.. ' , ,

The constitutional purpose of patent laws is to promote the sciences
and useful arts. Therefore, the correct use of the canon of statutory
construction, that the words of a statute should be interpreted by the
purpose or intent of the statute, would require that the words of the
Plant Patent Act (as well as all of the patent statutes) be interpreted
in their scientific and technological meaning. The court in Arzberger
clearly erred in its application of this canon. The statute expressly
states that all provisions of the patent statute apply to plants, with the
exception that the requirements of 35 U.S.C. 112 are relaxed.’® Pre-
sumably these provisions include the standard of invention, “would
have been obvious . . . to a person having ordinary skill in the art to
which said subject matter pertains.”?® It is far more reasonable that
Congress intended that the term plant should be interpreted by its
scientific and technical meaning just as the terms in the remainder of
the patent statutes are interpreted. Congress explicitly requires plant
patents to comply with the other patent sections?® as far as possible.?!

The definition of a “plant” should, therefore, be determined only
by technical considerations. The Plant Patent Act was directed to pro-
tect workers in the art of developing new plants, technical people
skilled in the biological sciences, not the public at large.

‘A still further insight into the scope of the term plant, as employed
in the plant-patent statute, comes from the reading of the statute itself.

17 Nix v. Hedden, 149 U.S. 304, 13 S.Ct. 831, 832.

18 85 U.S.C. 161. See also In re LeGrice 301 F2d 929, 133 USPQ 365 (C.C.P.A.,
1962) .

1935 U.S.C. 103 (underlining added).

20 Except 35 U.S.C. 112 where compliance is to be to the extent possible. 35
U.5.C. 162. The writers recognize description problems will arise if bacteria are
held patentable. That is not insurmountable, but is outside the scope of this paper.

21 A discussion of the then current law on statutory interpretation appears in
Brief for Appellant, pp. 12-15, In re Arzberger, 46 USPQ 32 (C.C.P.A. 1940).
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The statute specifically excludes from its protection tuber propagated
plants and plants found in an uncultivated state. Congress intended
some plants to be excluded from protection and it has enumerated
two categories specifically. It would appear clear that the intent of
Congress was to include rather than exclude all other categories of
plants since, if Congress really intended to exclude other categories,
it would have specifically so provided.?

The Legislative Record Implies That Manual Manipulation Is a
Necessary Part of Asexual Reproduction.

The legislative history of the plant patent statute indicates the
Congress intended that the process of asexual reproduction of a patent-
able variety of plant should at some point be caused or aided by some
manual act. Otherwise, it is argued, where is the inventive act or acts
whereby- the. invention can be said to have been made?

Modern fermentors are generally equipped with agitators to (1)
disperse sterile air into fine bubbles to provide oxygen more efficiently,
and (2) to break up clumps of micro-organisms so that there is a
greater surface-area-to-weight ratio, favoring transfer of nutrients into
the bacterial cells and thereby stimulating growth.?* It is apparent
that Congress intended to limit-asexual reproduction to manually aided
reproduction.? '

The use of agitators to break apart the growing bacterial fungal,
algae or yeast cells is division by human agency.?® The commercial
propagation of micro-organisms in fermentors is asexual reproduction
on a large scale.?” In Arzberger the size of bacteria is mentioned as a
possible distinction between patentable and unpatentable plants. How-
ever, it is almost axiomatic in patent law that a difference of size or
in degree is not a patentable distinction.

The Arzberger court relied on the stated purpose of Congress in
enacting the Plant Patent Act which was to benefit agriculture. The
courtxqtated that bacteria do not generally benefit agriculture and

22 See Appendnx I

23 In view of the fact that all statutes are prospective in their effect rather than
retrospective, Congress probably intended the statuté to cover varieties of plants
which were not specifically mentioned.

24 Also it is postulated that the agitator reduces the thlckness of stagnant films on
the cells, sumulatmg growth.

26 There is little patentable distinction in the process use of mechanical means to
accomplish what can be done manually.

26 It would appear that asexual reproduction of higher plants, if it could be done
mechanically, would not be without the purview of the Plant-Patent Act.

27 See Appendix II, “Industrial Asexual Reproduction.”
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accordingly are outside the scope of the Act. If Congress intended to
allow discriminations between patentable novel economic plants on
the basis of their ultimately intended roles variously found by horti-
culturists, agronomists, mycologists, and bacteriologists, or on the
ground that, to be patentable under the Act, the plant must be tillable
in the ordinarily recognized sense to grow a crop, Congress did not
express its purpose.?® It would appear that Congress did not intend
that discrimination be permitted between types of plants which would
be granted patent protection® on either botanical, social®® or economic
grounds. The Congress did not leave the Patent Office or the courts
free to discriminate as to the ultimate uses of new plant varieties, but
created a new category of patentable subject matter: plants.

Bacteria Are Within Congress’ Intent to Aid Agriculture

The U. S. Department of Agriculture maintains extensive facil-
ities at the Northern Research Laboratories, Peoria, Illinois, for the
development of new micro-organisms and processes useful for con-
verting agricultural products into other marketable materials, such
as antibiotics, et cetera, through the use of fermentation.?* In view of
the extensive support given by the Congress to the Department of
Agriculture for the purpose of carrying out this type of research and
development work, it must be concluded that Congress considers this
type of activity consistent with the overall purpose of the Department
of Agriculture, namely, advancing and aiding agriculture.3?

Proposed Alternative Protection: Composition of Matter

There is some belief that living matter cannot be patented because
such subject matter would fall within the doctrine of the unpatenta-
bility of “principles of nature.” Justice Douglas stated in Funk Bros.
Seed Co. v. Kalo Innoculant Co.,** that “the qualities of these bacteria,
like the heat of the sun, electricity or the quality of metals, are part
of the storehouse of knowledge of all men.” It is important to note,
however, that the varieties of bacteria involved in the Kalo case were all
old, well-known varieties, not a new variety produced by the interven-

28 Congress did intend that new plants of drug and medicinal value be protected
by this Act. H.R.Rep. No. 1129, 71st Cong. 2d. Sess. 9 (1930).

2 Save for those specifically excluded, as tubers.

30 Except as limited by 35 U.S.C. 101 to ‘“‘useful.”

31 Sen. Report 448, 87th Cong. 1st Sess. 124 (1961) .

32 See Appendix III, “The Research Work of The U.S.D.A. as Evidence.”

33 333 U.S. 127. The Court decided the case on aggregation, not whether living
bacteria can be patented. Had the Court wished to state that bacteria cannot be
patented, it had opportunity to so state. Its silence may be significant.
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tion of the inventive skill of man. In Kalo the Court had to decide
whether the claimed compositions containing these old varieties were
really proper combinations or whether they were merely aggregations
of old, noncooperating elements or subcombinations. The Court held
the compositions to be mere aggregations and not proper combinations.
Justice Douglas stated, “We think the aggregation of species fell short
of invention.” Had the Court wished to state that living matter could
not be the proper subject of a mechanical or utility patent, it could
have. The fact that it did not so state is deemed significant. After all,
as was so aptly stated by Justice Frankfurter in his concurring opinion
in Kalo, “Everything that happens may be deemed the work of nature.”

No record has been found of an attempt to claim industrially useful
micro-organisms as compositions of matter. There is no requirement
in the statute that a composition of matter be nonliving in order to be
patentable. Living as well as nonliving bodies have mass, occupy
space, et cetera. “Composition of matter,” as employed in 35 U.S.C.
101, includes living matter unless some rule of statutory construction
or decision gives a narrower interpretation to the term. No such rule
or decision has been found. Thus, living matter is believed patentable
under 35 U.S.C. 101 provided the remaining statutory requirements
for patentability are satisfied.* The existence of patents drawn to
living organisms and cultures used in foods, insecticides,® et cetera, is
indicated in the footnote below.

34 The requirements of 35 U.S.C. 112 are particularly troublesome.
85 No reason is secen why such patents do not include cultures for fermentation.
38 The following are typical of living matter patented as compositions of matter
and are by no means exhaustive: (The number of the patent, its month of issue,
the patentee and the Patent Office classification are given in that order).
1) Bacteria ,
3,133,066 12-1963 Emond 167-13
Claims 1 and 2 are drawn to composition containing oil and Bacillus thurin-
giensis spores. Reference to the patent file indicates emphasis on. the living
character of the composition, and of synerglsuc efects. '
2) Yeasts
2,919,194 12-1959  Johnston  99-96 C
Claim 21 is drawn to dry baker’s viable yeasts comprlsmg the yeast less than
8%, moisture.
3) Yeast and Bacteria
1,804,135 11933 Torok et al.  99-96
Claim 10 is drawn to “a yeast preparation containing lactic acid separated
from their nutrient medium.”
4) Mushroom mycellia (“spawn’)
2,262,851 11.1941  Lescarboura  47-111
Claims 1-10 are drawn to pulps overgrown with mushroom mycellium.
5) Virus
2,271,819 21942 Green 167-78
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It is also interesting to note that former Commissioner of .Patents
Watson testified before a congressional committee which was consider-
ing a proposed revision of the Plant Patent Act, that “patents are
granted on cultures.”?’

CONCLUSIONS

We conclude:

1. A need for a change exists. The fate of the acetone-fermentation
- industry, regression in an expanding market, might have been altered
had the Arzberger decision held bacteria patentable as plants.

2. Presently used protection, patent claims drawn to the uses of
novel organisms and to processes for their isolation, is inadequate.
Trade secrecy as indicated by the recent American Cyanamid v. Fox
case cited, supra, results in inadequate protection of valuable micro-
biological . cultures. Furthermore, one of the purposes of the patent
laws is the discouragement of resort to trade secrecy. If this purpose
of the patent laws is a valid one, and it is deemed so by all supporters
of the patent system, then full disclosure and patent protection to the
inventor advances the public interest more than nondisclosure and
trade secrecy.

3. Congress’ support of the excellent microbiological work of the
United States Department of Agriculture indicates that the narrow

Claims 3 and 4 are drawn to a distemper virus vaccine described by the

process for its productlon

2,518,978 81950 ~ Cox et al. 167-80

Claim 5 is drawn to a hog cholera virus developed by a specified process.

2,966,433 12-1960 Cox 167-78

Claims 1 and 2 are drawn to live polio viruses made by a specified process.
6) Plant seeds

3,080,285  3-1963 Openwald, etal. 167-65 : -
Claims 1-4 are drawn to seed covered with medication.
7) Eggs :

3,088,865 5-1963 Wernicoff et al.  167-531
Claim 8 is drawn to an egg treated by the method of addition of hormones.
8) Eggs plus bacteriophages
2,851,006 91958 Taylor et al. 119-1
Claims 1-8 are drawn to eggs inoculated with Salmonella phages (a virus
which attacks Salmonella bacteria), providing resistance thereto.
. Two mushrooms have been patented under the plant statute:
Plant Patent 27  9-1932 Lambert 47-59
Plant Patent 2,050 4-1961 Robbins 47-59
It is noteworthy that 2050 issued subsequently to In' re Arzberger, yet the
Patent Office did not cite it. It is.also noted that these appear to violate the
policy of not permitting patenting of the edible portion of the plant, the
stated reason for exclusion of potatoes under the plant statutes.
37 8. Rep. No. 932 86th Cong. Ist Sess. 7 (1959), in support of a bill to remove
the provisions excluding tuber propagated plants.
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interpretation of the intent of Congress by the court in Arzberger is
not justified. ' : L s

4. Plant protection is appropriate, since industrial fermentation is
mechanical asexual reproduction on the grand scale.

5. Alternatively, the use of utility claims to the micro-organisms
as composition of matter is suggested. This form of claim has been -
allowed for foods and nonindustrial products, generally with a “car-
rier.” No reason is seen to exclude industrial micro-organisms since
one of the purposes of thé patent system is to advance industry as well
as agriculture. _ '

6. During the 26 years since the narrow interpretation of intent of
Congress in the Arzberger case, we have noted the shrinkage of an
agriculturally based industry, the acetone-fermentation industry. Dur-
ing this same period of time we have described increasing amounts of
work in the field of microbiological fermentation by the U. S. De-
partment of Agriculture. This work has been an attempt to relieve, at
least partially, the oversupply of grain and other farm products in this
country. The rewards of ‘this work have been remarkable, but in view
of the problem of vast surplus products confronting agriculture today,
Is it not time to attempt a broader policy and encourage private in-
centive as well as Government in this field?

7. “Plant” should be interpreted in its scientific sense as would be
expected in a statute drawn to a scientific, technical subject.

8. Improvements in synthesis of chemicals are patentable. What
would happen if agriculturally based industry were given the incen-
tive to develop new strains of micro-organisms such that fermentation
would be enabled to compete with the synthetic processes? Assuming
that patents form any valid function by stimulating business and in-
ventive activity to generate available technical know-how (which must
be assumed to justify any patents for any inventions), the grant of a
patent under the Plant Patent Act for micro-organisms would clearly
fulfill both the constitutional®® purpose of the patent statutes in pro-
moting science and useful arts and carry out Congress’ specific intent
to aid agriculture. No reason is seen why such an approach should not
be given a full and fair trial.

9. In considering the scope and effect of the Townsend-Purnell Plant
Patent Act of 1930, as amended in 1954, should it not be interpreted
to include plant breeder-microbotanists as inventors on a par with
mechanical, electrical and chemical artisans, as well as the plant
breeder-botanist? We believe the answer to be affirmative.3?

38 U, S. Constitution, Article I, Section 8, Clause 8.
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APPENDIX 1
LEeGisLATIVE HISTORY OF THE PLANT-PATENT AcT

On February 11, 1930, identical bills were simultaneously introduced in the
Senate by the Hon. John G. Townsend, Jr. of Delaware (8. 3530) and in the
House of Representatives by the Hon. Fred S. Purnell of Indiana (H.R. 9765).
These bills were referred to the respective committees on patents in the Senate and
House, and to the Secretaries of Agrlculture and of Commerce. The proposal was
to grant patents on:

“Any new and distinct variety of asexually reproduced plant other than a tuber-
propagated plant or a plant which reproduces itself without human aid,” and that
“The words invented and discovered as used in this section, in regard to asexu-
ally reproduced plants, shall be mterpreted to include invention and discovery in
the sense of finding a thmg already existing and reproducing the same as well as
in the sense of creating.”

The Secretary of Agriculture on March 17, 1930, reported back that “the pro-
posed legislation would appear to be desirable and to lend far-reaching encourage-
ment to agriculture and benefit to the general public.”

The Secretary of Commerce referred the bill to the Commissioner of Patents and
reported back his general approval although questioning (March 12, 1930) the
constitutionality of the proposal to grant patents on mere “finds.”

On March 24th, Senator Townsend introduced new S. 4015, still including provi-
sion for patents on newly found varieties of plants. On April 30th, the Senate Com-
mittee on. Patents, apparently without public hearing, filed its reports and recom-
mended that its bill (4015), but with Amendments eliminating newly found plants,
be passed.

On April 3rd, Mr. Purnell introduced new H.R. 11372 omitting the “mere finds.”
On April 9th, the House Committee on Patents held a public hearing on H.R.
11372 and added a section barring patents on plants which had been “introduced
to the public prior to the approval of the act.”” On April 10th, the House Com-
mittee made its report and recommended passage of the Act.

On April 14, 1930, Senate Bill 4015 was called on the calendar with an amend-
ment offered by Senator McKellar of Tennessee, and approved by Senator Town-
send, barring plants that had been “introduced to the public” prior to the approval
of the Act.

. The discussions which took place show that Senator Dill had grave doubts as to
the wisdom of the legislation, especially as to plants of a food-producing nature.
Senator Caraway also questioned the practicability of the scheme, and on objection
of Senator Black the bill was passed over for the day.

On April 17th, the bill (S. 4015) was again called up, and again passed over.
Senator Copeland introduced a number of letters from agronomists favoring the bill.

On May 12th the bill was again called and amendments agreed to, striking out
the provision to protect a “newly found variety of plant.” The endorsements of
various agriculturists and societies were noted on the record and the bill then
passed by the Senate without a record vote.

The House Bill 11372 was called on the consent calendar May 5, 1930. Mr.
Stafford remarked, “This is establishing a precedem to provide for a patent to those
who develop a rare species of cattle or chicken.”

-Mr. Fiorello LaGuardia (of New York) objected to immediate consideration and

29 “The tremendous forces of plant life have not yet been fully harnessed by
man, but the advances made so far by the plant breeder clearly indicate that his
contribution may some day be greater and more important than the services of
steam or electricity.” J. Rossman, 13 JPOS 11 (1931).
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there was quite an interesting informal discussion indicating that Mr. LaGuardia
had reviewed the report of the House Committee and appreciated the great im-
portance of the bill and the “difficulties in carrying out the provisions of this bill.”
He further stated, “I will go further and state that I consider Luther Burbank the
Outstanding American of his time.” But he did not “believe it possible to protect
him by patent rights.” (Mr. Burbank died in 1926.)

It was pointed out that the bill had the approval of the Commissioner of Patents,
but at Mr. Stafford's request it was “passed over without prejudice.”

On May 18th, Mr. Vestal, Chairman of the House Patent Committee, asked
unanimous consent to take up Senate Bill 4015, which he said was in the exact lan-
guage of the House bill, as reported by his committee. There was no discussion
and the bill was passed without a record vote. The House bill was then laid on
the table. )

The bill' was approved by President Hoover on May 23rd, 1930, as the Townsend-
Purnell Plant Patent Act of 1930.

The Act has been amended once, in 1954, to broadly include newly found dis-
coveries, cultivated sports, induced and discovered mutants and seedlings.

The original statute of 1930 did not specifically preclude the grant of patents on
the latter categories of the 1954 amendment. The law appears to have been in-
tended to cover only such inventions or discoveries as have been made as the result
of some act of creation on the part of the inventor. The act may have been an
accident. The inventor may not have had any specific intention except that of
experimentation, but if a new plant is produced having distinguishing character
istics, such a plant is patentable. :

If, on the other hand, the alleged inventor merely found the sport or freak
product of unaided nature, under the Act of 1930, prior to amendment in 1954, no
amount of reproduction could have sufficed to develop patentable novelty. It is
undoubtedly true that if the Act of 1930 had been passed as originally proposed
there would have been justification for the grant of patents on mere finds or acci-
dental discoveries of freaks of nature, and now the 1954 amendment gives statutory
recognition of the right to such claims, provided that the varieties of plants newly
found by plant explorers or other varieties growing in an uncultivated or wild state
are not found in cultivated areas. )

An attempt in 1959 to remove the exclusion of tuberous plants was unsuccessful.

APPENDIX II

INDUSTRIAL ASEXUAL REPRODUCTION

Plant patents carry the right to exclude others from asexual reproduction of the
protected plant. This has particular significance to the fermentation industries.

Bacteria and fungi reproduce by cell division, fungi at a considerably slower rate.
When a sterile tube of nutrient medium is inoculated with a bacterium, typically
a lag of several hours, days, or even weeks takes place until the cell divides. Once
it starts, it divides at a rapid rate until it reaches a certain level characteristic of the
particular conditions in the medium. This cell division produces an increase in
numbers which gives a straight line on semilogarithmic graph papers. This rapid
rate is called the “log phase.” It is characteristic of most species that a transfer of
cells growing in log phase produces a minimum lag time. Once the log phase stops,
the organisms become unst:.ble regarding production of antibiotics and other prod-
ucts, since many of the cells become “old.”

In expensive installations such as the 40,000 gallon fermenter used for penicillin,
it is not economical to introduce a single cell into such a volume. It would take
too long to get started and to find if the proper organism is growing. Accordingly,
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serial transfers in the log- phase are made in successively larger tanks, each 5 to 10
percent of the volume of the next tank. This permits rapid utilization of the larg-
er fermenter at reasonable cost, with an identity check run at each transfer. The
material transferred is called the “inoculum.” It takes weeks from the initial trans-
fer to the inoculation of the large fermenter and its harvest.
" This growth in inoculum is asexual reproduction on a grand scale.. The right to
exclude others from this is a much broader right than the right to exclude others
from a process of using the given strain, since (1) the difficulty of proving identity
of a process of use is greater than that of proving the identity of two microbiologi-
ca] strains, and (2) the typically narrow process claims may readily be avoided by
those skilled in the art.

-The measure of protection given the inventor would be considerably greater if it
covered the sole right to asexually reproduce the organism.

APPENDIX III

THE RESEARCH WORK OF THE U. S. DEPARTMENT OF
AGRICULTURE AS EVIDENCE OF CONGRESS' INTENT

A casual survey of the work dome by the Northern Research Laboratories
(N.R.L.), Peoria, Illinois, indicates just how active the U. S. Department of Agri-
culture is in the area of industrial fermentations and microbiology. A major re-
pository of cultures is maintained at Peoria.

During the years of World War II, the Northern Regional Research Laboratory
played a very large role in the successful development of the antibiotic penicillin -
by fermentation using molds called Penicillia. The classic reference work on these
molds (at least at that time) is Thom, The Penicillia, (Williams and Wilkens,
1930) . Florey and Heatley, who had conceived the idea of producing penicillin as
an antibiotic for medicinal use and had carried this idea out on a small scale in
England, came to the United States where more extensive facilities, free from the
war ravages of England, were available. They consulted with Mr. Thom, who was
then the principal mycologist of the USDA (Raper, USDA Yearbook, [1943-47] p.
700). Florey and Heatley went to these famed laboratories to have penicillin
production started, in view of N.R.L.’s previous work on fermentation for indus-
trial chemicals (Sen. Rep. 448, 87th Cong., lst Sess., 124 [1960]). Subsequent
results indicated the justification of this choice (USDA Research Achievement
Sheet 52 [c], March 4, 1946) .

Subsequent work led to patents on mushroom culture, (Humfeld, Pat. No.
2,693,665; yeasts, Wickerham et al., 2,764,487; penicillin derivatives, Stodola et al,,
2,573,741) .

Considerable work has been done by the USDA on commercialization of
citricacid manufacture, lactic-acid purification, glutonic and fumaric-acid fermenta-
tions, as well as other processes not yet commercial (Stodola et al, USDA Year-
book [1950-51] pps. 86-91) .

Some commercially used antibiotics have been developed by N.R.L., e.g., hydroxy-
streptomycin, polymixin and subtilin (Raper et al, USDA Yearbook [1950-51]
pps. 734-41).

Work on commercialization of riboflavin by fermentation is also reported (Tan-
ner, USDA Yearbook [1950-51] pps. 762-3) .

Recent USDA work is reported for raising the nutritive value of wheat and
other grains (New York Times, April 13, 1966, describing the work of Dr. Wang
of NRL).

It is noted that none of these patents have claims drawn to the organisms. E. L.
Peterson, Assistant Secretary, USDA, has stated the Department’s policy that no
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patents are filed on any plant material eligible for patenting (Sen. Rep. No. 932,

86d Cong., 1st Sess. 8 [1959]). The Department of ‘Agriculture opposed expansion’
of the Plant Act to embrace potatoes (S. Rep. No. 932, 5) in view of its own activity

in potatoes. This is in interesting reversal of the original situation in which the

USDA proposed and the Patent Office opposed the original Plant-Patent Act. '

‘In view of the continued extensive activity of the USDA in microbiology,

it is submitted that Congress’ intent to aid agriculture reflected in annual appro-

priations as well as’ the plant-patent statute, must be interpreted as embracing

-microscopic plants such as yeasts, molds and bacteria.



Phoriograph‘ Records and the Copyright

Compulsory License*

JAMES N. DRESSER
SuUMMARY

ONE OF THE MORE CONTROVERSIAL ASPECTS of the present United
States copyright law is the compulsory licensing provision under which
the owner of a copyright in a musical composition is required to grant
a recording license to anyone who seeks it once the owner has per-
mitted one recording of the composition to be made.! With a general
revision to the copyright laws under discussion, parties on both sides of
the debate are making themselves heard. Whether the provision
should be retained intact or completely eliminated is the frequently
argued question.? It is the purpose of this paper to compare the com-
pulsory license provision of the proposed statute® with the provision of -

* This paper, prepared under the supervision of Professor L. James Harris, was
submitted in fulfillment of the requirements for a course in Legal Writing in The
George Washington University Law School.

1 See generally Henn, The Compulsory License Provisions of the U. S. Copyright
Law, and Blaisdell, The Economic Aspects of the Compulsory License (Copyright
Law Revision Studies No. 5 and No. 6, Comm. Print 1960) .

2 See Hearings Before Subcommittee No. 3 of the Committee on the Judiciary,
89th Cong., 1st Sess.; H.R. 4347, H.R. 5680, H.R. 6831, H.R. 6835.

3 H.R. 4347, H.R. 5680, H.R. 6831, H.R. 6835, S. 1006. Hereinafter referred to
as the bill.
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the present law and to determine some of the changes which will result
if the bill becomes law. A brief look is taken at some of the effects of
the provision and at some of the arguments for and against it. Lastly,
an alternative is suggested which, it is thought, mnght be a compromise
satlsfactory to both sides of the debate.

BACKGROUND

In 1908 THE UNITED STATES SUPREME COURT held that a copyright in a
musical composition did not permit the copyright proprietor to pre-
vent another party from manufacturing and selling player piano rolls
which, when utilized with a player piano, played the composition.* To
provide songwriters with this protection, Congress included among the
rights available to them under the 1909 general revision to the copy-
right law® the right to exclude others from recording their copyrighted
musical compositions. But, fearful that a monopoly would arise in the
recording industry,® Congress qualified that right by requiring that,
when the owner of a copyright in a musical composition did permit a:
recording of it to be made, then he must permit any and all others who
desire to make recordings of the work to do so, with the requirement
that these subsequent recorders pay to the copyright owner a royalty of
two cents per recording made. Thus was born the compulsory license
of today’s phonograph record industry.

To obtain a copyright in his musical composition under the present
statute, a composer must: fulfill the same requirements which the stat-
ute places upon other “authors” in order to get copyright protection;
that is, the composer must publish his composition with the notice of
copyright on it;” and, to secure registration of that copyright, he must
deposit with the copyright office two copies of the work together with
" the necessary formal papers and fees.® In return, the copyright proprie-
tor is given the right to exclude others from copying, vending, giving
a public performance for profit, making an arrangement or adaptation,

4 White-Smith Music Publishing Company v. Apollo Company, 209 U. S. 1, 28
S. Ct. 319 (1908).

5 Now Title 17 of the United States Code.

8 H.R. 2222, S. 1108, 60th Cong., 2d Sess., pp. 4-9 (1909).

717 U.S.C. §10.

817 US.C. §§13, 215; 87 C.F.R. §202.16.
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and recording the copyrighted work, subject to the compulsory license.?

The requirements of the compulsory license provision are not many.
When the copyright owner permits a recording to be made of his work
he must file a notice of that “use” in the copyright office, and failure on
his part to do so is a complete defense to a suit for infringement by
other recordings.’® A third party wanting to avail himself of the com-
pulsory license need only send the copyright owner a notice of his in-
tention to do so, with a copy to the copyright office,!* and he can be re-
quired to submit to the copyright proprietor a monthly accounting, to-
gether with the royalty.? Failure by the licensee to meet any of these
requirements can make him liable for treble royalties.!* The compul-
sory license has been held to give the licensee the right to make an ar-
rangement of the composition suitable for his own style,* and payment
of the statutory royalty frees the recording from further royalties unless
it is played publicly for profit.!®* Under the present statute a com-
poser may obtain a copyright in his musical composition, but a per-
forming artist is not able to obtain copyright protection for his record-
ed rendition of that composition. Consequently, another person, utiliz-
ing a compulsory license to the copyrighted musical composition, could
duplicate recordings made by that performer, or by the copyright own-
er himself, and vend them without infringing any copyright. This
record piracy may, however, give rise to a cause of action for unfair
competition.®

THE 1965 GENERAL REVISION BILL

The bill introduced into the 89th Congress for the general revision
of the copyright law'” proposes to retain the compulsory license provi-
sion; however, many aspects of the provision now existing under the
statute and case law will be affected if the bill is adopted.

Sound Recordings
One of the major changes proposed by the bill is the addition of

917 US.C. §1.

1017 US.C. §1 (e) -

1117 U.S.C. §101 (e) .

1217 US.C. §l(e).

1317 US.C. §§1 (e) and 101 (e).

14 Marks Music Corp. v. Foullon, 171 F. 2d 905 (1949); Manners v. Famous
Players-Lasky Corp., 262 F. 811 (1919).

1517 US.C. §1(e).

18 It may, however, be urged that the Supreme Court decisions in Sears, Roebuck
& Co. v. Stiffel Co., 376 U. S. 225, 84 S, Ct. 784, 11 L. Ed. 2d 661 (1964) and Compco
Corp., v. Day-Brite Lighting, Inc. 376 U. 8. 234, 84 S. Ct. 779, 11 L. Ed. 2d 669
{1964) weaken this. But subsequent to these cases the New York Supreme Court



104 IDEA

sound recordings to the categories of copyrightable works. This will
permit a recording artist to copyright the sound recording of his ren-
dition of another person’s copyrighted musical composition. The per-
former’s copyright will be in the sound recording and not in the record
which he makes of that sound recording. The distinction is subtle, but
for this purpose a “record” can be defined as a material object in which
sounds are fixed by any process and which, when activated mechanical-
ly, electronically, or otherwise, enables the sounds to be made audible.
A “sound recording” can then be defined as the aggregate of the sound
fixed in a record. Thus, phonograph records, tape, wire, and film
recordings, motion picture sound tracks, the audio portion of video
tape recordings, and perforated rolls, disks, and tape all fit this defini-
tion of a record.’® The rights of a recording artist under a copyright in
his sound recording are independent of the rights of a composer to his
composition. While a third party may have a right to make sound re-
cordings of a particular composition, a copyright in a sound recording
will prohibit duplication of that sound recording. Consequently, rec-
ord piracy will give the proprietor of the copyright in the sound record-
ing a statutory cause of action for copyright infringement. Since the
proprietor will not have to rely solely on a common-law unfair-compe-
tition complaint, the Sears and Compco cases'® will not bar relief. Be-
cause the copyright is in the sound recording and not in the record,
the record pirate cannot avoid infringement by producing another
form of the sound recording, for example, by copying the sounds of a
phonograph record onto a tape recording. If merely the record were
copyrighted, such copying would not be infringement since it would
not be copying the record. )

Section 112 of the bill imposes limitations upon the exclusive rights
of the proprietor of a copyright in a sound recording. The copyright
owner has the exclusive right only to reproduce the copyrighted sound
recording and to distribute copies or phonorecords of the work to the
public by sale, rental, lease, or lending. In addition, the bill expressly
states that the right to reproduce the work is limited to the duplication

held that duplication of phonograph records still gives rise .to a cause of action
under the New York unfair competition doctrine (Capital Records, Inc., v. Great-
. est Records, Inc., 142 USPQ 109 (1964). See also Nimmer on Copyright, by Mel-
ville B. Nimmer, Matthew Bender & Company, Inc. (1963, with 1964 and 1965 sup-
plements), §35. )

17 Supra, note 3.

18 However, the bill specifically excludes motion picture sound tracks from its
definition of a record.

19 Supra, note 16.
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of the sound recording in the form of phonorecords that directly or in-
directly recapture the actual sounds of the recording. Thus, if another
performer makes a phonorecord in which he deliberately imitates the
sound of the first artist, no infringement exists. This reiterates the
rule that a copy is only an actual copy of the original work and not an
independently reproduced work of the identical subject,?® and it em-
phasizes the fact that the recorder’s copyright is in his sound recording
and not in his arrangement of the composition. The copyright owner
is expressly denied the right to exclude public performance of his work.
It would appear, therefore, not necessary for radio broadcasters and
‘others to obtain licénses to each of a number of recorded renditions of
the same musical work.. This codifies and adapts the rule of RCA
Manufacturing Company v. Whiteman?! to the situation which will
exist when the sound recording itself is the subject of a copyright.?2

The Compulsory License

By Section 113 of the bill a copyright in a musical composition is
subject to a compulsory license as it is under the present statute. A
compulsory license under this provision gives the licensee the right to
repeat the composer’s contribution, but it does not affect any rights a
performing artist may have in his sound retording of that composition.
Consequently, obtaining a compulsory license will not permit duplica-
tion of existing sound recordings. The compulsory license provision
of the bill is different in many respects from the provision of the pres-
ent statute; however, several of the differences are merely codifications
of existing case law. Again, the copyright owner has the right to ex-
clude all -persons from making a phonorecord of his composition, but
once he has permitted one phonorecord to be distributed to the public?
any person may make and distribute phonorecordings of the work by
complying with the requirements of the bill. However, the bill re-
quires that a person seeking a compulsory license must have as his
primary purpose in making phonorecords the distribution of them to

20 Allegrini v. DeAngelis, 59 F. Supp: 248 (1944); affirmed 149 F. 2d 815 (1945).

21114 F. 2d 86 (1940).

22In practice, most composers assign their broadcasting rights to the American
Society of Composers, Authors and Publishers, to Broadcast Music, Inc., or to
SESAC, Inc., and most broadcasters have licenses permitting the broadcasting of
any compositions in the libraries of these organizations. Thus. broadcasters can
use most copyrighted musical compositions. However, if recording artists had per-
forming rights, they might not choose to assign them to such an organization.

28 As distinguished from “used . . . to mechanically reproduce” as provided in the
present statute.
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the public for private use. Therefore, a recording which is intended
only for commercial use, as in jukeboxes or radio transcriptions, and
not for sale to the public, would violate a compulsory license as well as
possibly leading to infringement of the composer’s performing rights.

The holding of Marks Music Corp. v. Foullon® is incorporated into
the bill in that it specifically provides that the compulsory license car-
ries with it the privilege of making a musical arrangement of the copy-
righted musical work to the extent necessary to conform it to the style
and manner of interpretation of the licensee. Nothing is stated in the
bill about the right of a licensee to make an instrumental recording of
the musical portion of a composition that is covered by a copyright in
both music and lyrics. However, the Foullon case would seem to per-
mit this, and elimination of the lyrics might be considered an arrange-
ment,

Effect of Licensee’s Failure to Comply

One of the most significant changes which the bill proposes is on the
effect of the failure of the licensee to'meet the requirements of the com-
pulsory license provision. The present statute requires the licensee to
file a notice of his intention to use the compulsory license? and it re-
quires the monthly payment of royalties, together with a monthly
accounting if requested by the copyright proprietor.?® However, the
statute imposes virtually no penalty on the licensee for failure to com-
ply with these requirements. The most that the copyright owner can
be awarded is three times the statutory royalty.?” - No time is specified
in the statute for the filing of the notice of intention, but the wording
“intends to use”?® in the present statute would seem to imply that this
notice should be sent before recordings are made of the copyrighted
work. However, filing the notice after manufacture has been allowed,
one case going so far as to permit the filing after the infringement trial
but before the defendant’s appeal.?® '

Failure of the manufacturer of records to make royalty payments or
to obtain a compulsory license under the present statute has been held

24 171 F. 2d 905 (1949).

2517 U.S.C. §101 (e) .

2617 US.C. §1(e).

2717 US.C. §§1 (e) and 101 (e). It has been argued that the provisions of these
two sections are ‘cumulative and in addition to the regular royalty, thus resulting
in a maximum award of 26 cents per recording (See Nimmer, op. cit., supra, note
16 at §155) ; however, no case has been found making such an award.

2817 US.C. §101 (e) . ,

29 G. Ricordi & Co. v. Columbia Graphophone Co., 263 F. 354 (1920).
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to make the vendor of the records liable for the statutory royalties.?
Since the records were infringing, the vendor was found liable for sell-
ing infringing copies. However, the vendor cannot be made to pay
treble royalties, since these can only be assessed against an infringing
manufacturer.?! S '

Section 113 (b) of the bill requires that a notice of intention to use
the compulsory license be served upon the copyright owner within 30
days after making and before distributing any phonorecords, or, if the
copyright owner cannot be found, that the notice be filed in the copy-
right office within that time. Failure to do so within the period pro-
vided forecloses the possibility of obtaining a compulsory license and
renders the making and the distributing of the phonorecords actionable
as infringement, in the absence of a negotiated license. In addition,
Section 113 (¢) (4) of the bill provides that if the licensee fails to make
the royalty payments within 30 days after the copyright owner has given
him notice of default, the compulsory license is automatically termi-
nated, and the making and the-distribution of any phonorecords for
which the royalty has not been paid becomes fully actionable as in-
fringement. Thus, an infringer can no longer risk being caught, while
planning to file his notice of intention only-if he is caught. In addi-
tion, since unlicensed manufacture is fully actionable as infringement,
the amount which can be awarded to the copyright owner is not lim-
ited only to treble the statutory royalty. These provisions should pro-
vide incentive for obtaining a license in a timely manner. In addition,
the copyright owner will have a statutory cause of action against the
vendor of infringing records if he needs it.

| Action Required of the Copyright Owner

The bill simplifies procedures for the copyright proprietor by elimi-
nating the notice of use;.instead it merely requires that he be identified
in the copyright office. In the event that phonorecords of a musical
composition have never been distributed to the public, and so the com-
position is not subject to the compulsory license provision, a notice of
intention to record under such a license would not grant any rights to
the person filing it. Presumably, in such a case, the copyright owner
would inform the would-be licensee that no compulsory license could

30 Shapiro, Bernstein & Co. v. Goody, 248 F. 2d 260 (1957); see also Nimmer
op. cit. supra, note 16, at §108.452.

3117 U.S.C. §§1(e) and 101 (e).

32 F. A. Mills v. Standard Music Roll Co., 223 F. 849 (1915); affirmed 241 F. 361
(1917) . Also, the bill, Sec. 113 (a) (1).
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be had. The bill might be improved by requiring this. If there is no
known address for the owner of a copyright in a composition of which
phonorecords have not been distributed, and which, accordingly, is not
subject to the compulsory license, an innocent would-be licensee might
file his notice of intention in the copyright office and think he had a
valid license, not knowing that such a license was not available. By
Section 113 (c) (1) of the bill such unauthorized recording would not
subject the recorder to liability. This section states that the copyright
owner must be identified in the copyright office in order to be entitled
to receive royalties under a compulsory license.

The section goes on to state that the owner is entitled to royalties for
phonorecords made?? after he is so identified but he is not entitled to
recover for any phonorecords previously made. This implies a differ-
ence between receiving royalties and being allowed to recover. Section
504 (b) of the bill states that the copyright owner is entitled to recover
damages and profits resulting from infringement. Reading “recover”
in Section 113 (c) (1) the same as “recover” in Section 504 (b), the
unauthorized recorder would not be held liable for records made be-
fore the copyright proprietor is identified in the copyright office. The
bill is unclear as to whether the recorder would then be free to distrib-
ute these phonorecordings. Although the phonorecordings would not
subject the recorder to liability when made because the copyright own-
er was not then identified in the copyright office, if he is identified at
the time the records are distributed, he might find a court that would
permit. him to recover against the vendor. When the proprietor is
delinquent in identifying himself in the copyright office, it would not
seem unduly burdensome to require him to notify the unauthorized
but innocent recorder of the unavailability of a compulsory license at
the same time ‘that he is making his identity known. Otherwise, the
recorder ‘would have to inform himself when the proprietor’s identity
is made known in the copyright office in order to ensure that the song
he was recording was subject to the compulsory license provision.3

The Statutory Royalty
Section 113 (c) of the bill changes the royalty rate under the com-
pulsory license from the present two cents per record® to either three

83 Not “distributed to the public.”

34 As a practical matter, this potential problem is probably small since the would-
be licensee could ascertain whether other recordings had already been distributed.
If he could not find such a recording, he would appear to have notice of the un-
availability of the compulsory license.

3517 US.C. §1(e).
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cents or one cent per minute of playing time or fraction thereof, which-
ever is greater. The chief effect of the compulsory licensing provision
on the royalty rate is to set the upper limit paid by record manufac-
turers. In practice, most licensing agreements entered into in the |
phonograph industry are consensual agreements rather than agree-
ments under the compulsory licensing provision of the statute.? The
statutory royalty applies to records manufactured rather than to records
sold, thus preventing a gambling manufacturer from making a large
quantity of records in hopes of having a hit, while paying the royalty
only if his hopes come true. There has been debate as to how much
effect, if any, an increase in the statutory royalty rate will have on the
price of phonorecords at the consumer level. Most licenses will con-
tinue to be freely negotiated, rather than coming under the compulsory
license provisions of the bill. The mark-up between manufacturer and
consumer may absorb part of any increase, particularly considering the
large number of highly competitive “discount” dealers who retail
records. However, since this is such a competitive area, these dealers
may have absorbed all they can, thus the increase will have to be passed
on to the consumers.’” ‘

The large number of persons and companies involved in the enter-
tainment business has resulted in the growth of numerous organiza-
tions which handle the details of the licensing agreements. Most ma-
jor music publishers are members of the Music Publishers’ Protective
Association (MPPA), while many songwriters belong to the American
Guild of Authors and Composers (AGAC). MPPA bargains with
AGAC for publication rights, and MPPA acts as agent for its members
in the licensing of recording rights. MPPA has a set of standard con-
tracts which provide for royalty rates ranging from one-and-a-fourth
cents per selection to the statutory rate, depending upon the manu-
facturer’s suggested retail price. Thus, the statutory rate does not
flatly determine the royalty on all records.® While an increase in the
royalty rate might be justified by the increase in living costs since the
present statute was passed in 1909, it must be remembered that in 1909
one phonograph record contained one musical composition and so re-
turned a royalty of two cents on an item that cost the consumer be-
tween $1.50 and $7.00, whereas today, with 331/ records containing up
to a dozen compositions, the royalty can be 24 cents on an item with a

38 See Henn, op. cit., supra, note 1, pp. 60-61.

37 See the comments of John D. Glover in the “Hearings,” supra, note 2, pp.
769-922. -

38 Kaplan and Brown, Cases on Copyright, The Foundation Press 1960, p. 448.
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list price of $3.98 but frequently costing the consumer $3.00 or less.
Furthermore, the quantities of phonorecords sold today are many times
those of 1909.3°

Arguments For and Against the Compulsory License

Opponents of the compulsory license frequently state that it unjustly
denies composers the exclusive rights which are given to proprietors of
copyrights in other forms of works.#® Indeed, the suggestion has been
made that the provision is unconstitutional because it provides for
nonexclusive rights, while the Constitution gives Congress the power
to secure to authors exclusive rights to their writings. But if Congress
has discretion in whether to give any right or not, it would seem illogi-
cal to hold it to the extremes of granting totally exclusive rights or no

-rights. Instead, Congress must have the power to grant any rights be-

tween these extremes. In addition, the composer should give some-
thing to the public in exchange for the rights given him. A patentee is
given exclusive rights, but for only 17 years. His patent may provide
the basis for improvement patents. At the end of the 17 years his
monopoly ends, and the public is free to use his invention. The writer
of a book is given exclusive rights by the copyright statute, but his work
may educate the public, or it may inspire a subsequent writer to create
a related work. While the songwriter’s work may relax and inspire, it
does not add to the storehouse of public knowledge, and it cannot
readily provide the basis of another work. Thus, the compulsory license
requires the songwriter to give something to the public in exchange
for the rights being given him for what may be longer than his life-
time. 4!

Proponents of the compulsory license claim that it is necessary-to
prevent a monopoly situation from arising in the phonograph industry.
While this was a leading argument for inclusion of the provision in the
1909 copyright statute, remedies available under the antitrust laws have

3 The different groups interested in the controversy put forth claims ranging
from one that the music publishers are losing money with the present two-cent
royalty and so are in need of more, to one that an increase would ruin recording
companies because they would have to pass it on to the consumers who would then
buy fewer records. See the “Hearings,” supra, note 2. See also Henn, op. cit.,
supra, note 1.

40 See “Copyright Law Revision, Part 2, Discussion and Comments on Report of
the Register of Copyrights on the General Revision of the U. S. Copyright Law,”
(Feb. 1963), pp. 56-72. ’

41 While under the existing law a copyright can last for at most 56 years, the bill
proposes to make its duration the life of-the author plus 50 years. Thus, the au-
thor would secure exclusive rights not only for himself but also for his heirs.
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been claimed to be sufficient to prevent monopolies from arising.t?
The compulsory licensing provision does ensure the availability to the
public of a variety of recordings of those musical compositions which
prove to be big sellers.** In addition, if the first recording of a song
does not develop its full potential, another recording company may put
out a more popular arrangement. This can help the owner of the
copyright in.the song which is recorded, but it may hurt the small com-
poser by reducing the number of different songs which are recorded.
It may also discourage record companies from making the first record-
ing of a new song because, if the first recording makes the song a hit,
other companies can then put out records of it in order to cash in on
the promotional efforts of the first company.** In particular, large
record companies with many well-known recording artists may flood
the market after a smaller company has established a song as a hit.
Opponents of the compulsory license also point out that the provision
results in a songwriter losing control over his work once he has allowed
one recording to be made. He no longer can control who records it
or the quality of the recordings. He may become a victim of finan-
cially irresponsible record makers who exploit the recording but are
unable to find the money for the statutory royalty.*s

Complete elimination of the provision would mean that all record-
ing licenses would be freely negotiated.‘ While this might result in an
increase in the royalty rate, such an increase, reached in arms-length
negotiations, would indicate that the present upper limit of two cents
per record denies the composers and publishers the compensation to
which they are entitled. Removal of the compulsory license would not
necessarily mean that only exclusive licenses would be granted in the
future, but economic imbalance might permit large record companies
to dictate such a license from an unknown composer. Hopefully, elimi-
nation of the compulsory license would leave the copyright owner free
to enter whatever type of agreement he deemed most advantageous.
Certainly, many nonexclusive Iigenses would still be made, and many

i

42 See “Discussion,” supra, note 40, p. 58.

43 As of July 2, 1956, the 10 most popular songs were available in the following
recordings: Tune #1, 10 arrangements on 8 labels; #2, 9 on 5; #3,-5 on 5; #4,
12 0on 11; #5,30n 3; #6,40n 3; #7,20n 3; #8,90on 8; #9, 50n 4; #10, 3 on
3. (From the comments of Ernest Meyers appended to the Henn study, op. cit.,
supra, note 1). The composition “I Believe” was distributed in at least 207 re-
leases by 62 American companies between 1953 and 1965; 145 of these releases were
by 48 artists for 9 companies. (From the comments of John D. Glover in the
“Hearings,” supra, note 2, p. 784.) '

44 See “Discussion,” supra, note 40, p. 63.

45 Ibid., p. 64.



112 IDEA

of the benefits resulting from the compulsory license would be con-
tinued under nonexclusive licenses. However, the position of the
copyright owner would be improvéd because he would be free to refuse
a license to those whom he felt were likely to be financially irresponsi-
ble or likely to produce a poor quality recording, and the royalty rate
would not be subject to the statutory upper limit.

AN ALTERNATIVE PROPOSAL

Chief arguments of the opponents to the compulsory license are that
it fixes. the maximum royalty and that it requires the giving of licenses
to irresponsible recorders. Proponents of the compulsory license argue
that its elimination would result in exclusive licenses to the detriment
of the public and to the injury of small record companies and unknown
composers.? Besides retention of the compulsory license provision or
complete elimination of it, alternative provisions might be found
which would satisfy both sides to the argument.

One such alternative might be the elimination of the compulsory
license, but an express prohibition of exclusive licenses and of licenses-
attempting in any way to restrict the copyright owner’s right to grant
other licenses. This would not require that the owner grant more than
one nonexclusive license, but it would prevent an imbalance of bar-
gaining position from permitting a recording company to insist that it
be given an exclusive license or that the nonexclusive licenses granted
be limited to those of the recording company and its associated com-
panies. It would aid the copyright owner by leaving him in a position
to pursue whatever course of action seemed best to him.

Recording companies might complain that once they have spent
money promoting a song into a hit, the composer would be free to
permit another recorder to exploit it. However, the recording com-
panies would be no worse off in this respect than they are under the
compulsory license provision by which not even the composer can pre-
vent another recording company from capitalizing on the first com-
pany’s investment. It would prevent any possibility of a monopoly
arising as a result of one company tying up all the major composers or
music publishers with exclusive contracts. Smaller companies could
still gain access to songs originally recorded by the larger companies.
Should a licensor feel that his present license was not providing the
best possible return on the composition, he would be free to grant an-

46 For a more comprehensive listing of the arguments see “Copyright Law Revi-
sion, Part 1, Report of the Register of Copyrights on the General Revision of the
U. S. Copyright Law” (July 1961), pp. 32-36. ’
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other license, but he would not be compelled to give a license to any-
one who came along. Although not guaranteed as wide a selection of
arrangements of a hit song, the public would likely still have consider-
able choice. Since fewer licenses might be granted to each song, more
different songs would likely be recorded, helping the unknown com-
poser.

. Royalty rates would be freely negotiated. Certainly the first licensee
would want to have included in his license a “most favored nation
clause” under which his royalty would be reduced-in the event a subse-
quent license were issued at a more favorable royalty. In addition, the
first licensee might insist on including a clause in the license to provide
that, in the event any subsequent license were given, the first licensee’s
royalty rate would be reduced to some amount less than the later
licensee’s rate. By having this more favorable royalty rate the first
licensee would to some extent be compensated for his expense in pro-
moting the song to the benefit of the subsequent licensees.*” Such a
provision might increase the accounting required by MPPA and would
make it necessary for the first licensee to police the actions of the copy-
right owner to determine whether any subsequent license had been
granted. The many detailed considerations of such a provision would
require extended study; however, a new statute could provide a frame-
work within which the phonograph industry could operate.

CONCLUSION

All areas in which there are competing interests present problems
which cannot be reconciled to the complete satisfaction of each side,
and the relationship between music composers and the phonograph
industry is no exception. While the compulsory license provision of
the present copyright statute satisfies some interests, it annoys others,
and rightly so. Elimination of the provision could open the door to
exclusive licenses which again, would satisfy some parties but not
others. It appears that alternatives which would compromise the de-
sires of the different parties are available, and such alternatives should
be investigated. While the alternative of elimination of the compul-
sory license together with prohibition of exclusive licenses may not
cure all the complaints of parties to the controversy, it does provide a
compromise which may be worth consideration.

47 Such a clause might have to be carefully drafted to avoid causing antitrust or
unfair competition problems. Perhaps a provision in the bill could expressly per-
mit such royalty provisions.
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Inventor of the Year Award Address

I AM VERY APPRECIATIVE OF THE HONOR bestowed upon me today in
designating me the “Inventor of the Year, 1965.” To my associates
must go a share of this recognition, for any achievement represents
the integrated efforts of many, from the time of experimental proof
of the imaginative concept to the completed reality. I am particu-
larly gratified to note that this award is given in the spirit of recog-
nition of an inventor, for in these days of massive organized research
and development the work of an individual can be readily obscured.

Recognition and encouragement is a necessary factor for stimulat-
ing imaginative rather than merely memory-oriented thinking. In
review of my own efforts, the attempts at imaginative thinking extend
back more than 50 years of my life.

I was born in New Jersey in 1900, and shortly thereafter my family
moved to New York, where I attended public schools. From an early
age I was an avid reader of scientific literature and had an almost
compulsive desire to read and to analyze what I read. I owe a great
debt to the public libraries. Next was the great pleasure derived from
chemical and electrical experimental work, particularly stemming
from my interest in radio as a licensed amateur for several years prior
to World War 1. These interests helped materially to develop experi-
mental methods and persistence for translating imaginative thoughts
into practical realities. ‘

*A speech delivered by Samuel Ruben upon his acceptance of the Inventor of
the Year Award presented to him by The PTC Research Institute at a reception
held in his honor on April 14, 1966, at the Shoreham Hotel in Washington, D.C.
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Since adverse personal economic conditions required means for
support not only for myself but also for family assistance, I could not
plan formal college training. This was supplanted by constant home
study and later, non-credit evening courses on such basic subjects as
mathematics and chemistry.

The most important event in the developmem of creative endeavour
came after I had acquired my first job in the winter of 1917 as an
assistant in a laboratory of the Electrochemical Products Company.
This development company was engaged in perfecting a patented pro-
cess for the fixation of atmospheric nitrogen by high frequency elec-
trical discharge. '

I obtained this job because of my famnlnarlty with high frequency
radio transmitters. My amateur radio transmitter experience was di-
rectly applicable to the understanding of one phase of the work. The
project had -been started in a Brooklyn laboratory under the direction
of the inventor of the process, but in order to progress they engaged
the services of an authority in the field of electrical discharges; namely,
Professor Bergen Davis of the Physics Department at Columbia Uni-
versity. Professor Davis was the technical consultant, and he directed
the experimental work. To allow him to devote more time to this war
effort work, the laboratory was moved, by arrangement with the Uni-
versity in 1918, to the basement (Room 110) of Fayerweather Hall
which housed the Physics Department. Professor Davis took a keen
interest in me during the time I was associated with this process and
for many years thereafter, up to the time of his death in April, 1958.
During these 40 years he was always interested in my progress, giving
me valuable and appreciated counsel. In the earlier days he spent
constderable time in guiding my studies, and in our many hours of
discussion- I learned a great deal. He arranged for my attending some
of his lectures relating to electrical discharges through gases, and the
use of the Physics Department library in the same building. Profes-
sor Davis’ life and career were themselves a great inspiration to me.

The understanding and appreciation of the electronic structure of
matter and its relation to chemical and physical properties was an im-
portant result of my relation with Professor Davis. Its application to
practice can be noted in my early rectifier patents (1925) in which I
classify the desirable electrode materials in accordance to their valence
position as elements in the Periodic Table. The nature of materials,
particularly of the elements, has been a guiding factor in all my
work, and so essential to the successful solution of problems involved
in my inventions. In my recent book entitled The Electronics of
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Materials, the stress is on the importance of the electron configura-
tion in relation to the valence electron potential arrangement of the
Periodic Table of Elements so as to supply a quantitative character to
electric parameters. This concept, arranged in chart form, has been
- useful in our laboratory since 1940.

The honorary degree “Doctor of Science” was conferred on me in
1959 by Butler University for my work in electrochemistry, and on
June 9, 1966, the honorary degree “‘Doctor of Engineering” will be con-
ferred by the Polytechnic Institute of Brooklyn.

Besides encouragement, an -inventor needs financial support in
carrying out his development to completion. I was fortunate in ob-
taining such support, for in 1922 Professor Davis suggested to Malcom
W. Clephane, (incidentally a former Washingtonian) a patent attor-
ney who had been president of the development company, that he set
up an independent laboratory for the investigation of several of my
patentable ideas. In 1923 a laboratory was established in New York
City, after a temporary set-up in my home. Since 1930, the laboratory
has been in New Rochelle, N. Y. Mr. Clephane’s support and en-
thusiastic cooperation contributed greatly to the success of the labora-
tory.

In order for the inventor to obtain commercial realization of his
work, it is desirable to gain the support of 2 company that has the
courage, imagination, and foresight so necessary in carrying an inven-
tion to a production stage through the trials and tribulations that most
inventions incur before the product has production stability and is
commercially sought after. In this matter I was fortunate to contact
the P. R. Mallory Company and particularly its founder, P. R. Mal-
lory, whose interest in reasearch and development is inherent to his
make-up. My relationship as licensor and consultant to the company
has been maintained over the years with a number of products manu-
factured on a large scale.

The time and state of the technology are most important, for one
can experience the limitations of acceptance if ahead of the art and
find that at or after the expiration of a patent, large-scale use is made -
of one’s development. I have experienced both the advantage of having
developments at a time when a need existed, and others which went
into large volume use after expiration of rhy patents. My solid state
magnesium rectifier was introduced at a time when charging storage
batteries to operate the radio set of the early twenties was a problem.
The use of the rectifier as a continuous trickle charger eliminated the
necessity of removing the storage battery from the living room for
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charging. However, my development of the dry electrolytic condenser
or capacitor eliminated the need for the storage battery entirely.

The further development of the capacitor for higher voltages later
eliminated the need for the B-batteries. In 1928, the use of the A-
eliminator was supplanted by the introduction of the indirectly heated
A.C. tube: This tube was constructed with a ceramic rod which in-
sulated the heater from the electron emitter and had some limitations,
such as a rather long time to heat the element, and thermoconductive
effects which limited the operating life of the tube. The introduction
by the industry of the indirectly heated A.C. tube materially reduced
the royalties received from A-eliminators. In order to meet this chal-
lenge, the integral heater element tube was developed, and rapidly
reached large-scale production. I .accomplished this by coating and
sintering to the heater wire a pure nonconductive oxide which reduced
the heating time from several minutes to seven seconds. The elimina-
tion of unstable ceramic materials increased the operating life several
fold. Development of the refractory insulated copper wire followed.
This refractory wire coating was the forerunner of an electrodeposition
process which I developed for multilayer wire-wound resistors which
were in large production during World War II. These resistors were
capable of withstanding military test requirements which could not
be met by any of the previous types.

Timing was again important when the sealed alkaline cell was de-
‘veloped at the onset of World War II. This provided the miniature
high capacity mercury cell capable of withstanding severe storage and
operating conditions that could not be met by the standard dry cell
which had been manufactured for about 60 years. It will be noted
that there has been a sort of chain reaction between the first commer-
cially successful invention and those that followed.

I believe the independent inventor will always be important be-
cause he is in the position of being able to think away from or inde-
pendently of popular trends with respect to a given project; he does
not have the problems of possibly jeopardizing his position if he is
wrong. An employee in an organization, unless he is in the top
echelon of research and development, may fear to be wrong and thus
affect his record or status with his associates and with the company.

The advantage of independent operation is that it forces one to
more thoroughly study the problem and allows the freedom to con-
centrate on a project without interference or the need to utilize time
on unrelated matters. It requires a more practical consideration of
the problem in order to obtain the necessary data with a minimum



Inventor of Year Award Address 121

amount of equipment; it forces one to depend upon a certain amount
of ingenuity to use what he has to the best advantage.

The disadvantages, in respect to technological processes, are that
in an organization it is possible to obtain assistance on some phase of
the development from sources more competent in some specialty and
to have available more complete equipment.

One hurdle an independent inventor sometimes has to overcome,
even with demonstrable models or data, is the inherent reluctance of
the technical staff of his prospective licensee to accept outside ideas.
In industry this is know as the N.I.LH. (not invented here) factor.
Some managements will override the opinions of their engineering
department and depend entirely on trial results.

The recognition and encouragement of the organizational inventor
is going to grow in importance for many reasons. The philosophy
today seems to be to obtain the safest job with all insurances until
death, and many individuals become permanent organization men at
an early age. In the years prior to World War I, the opportunities
for obtaining employment in research and development projects were
very limited. Individuals endowed with that inner sense of direction,
with persistence to carry imaginative thinking to practical reality, were
willing to take the risks to acquire the rewards of a successful invention.

The American patent system is a basic source of encouragement to
the inventor, for it provides him with a means of protecting the prac-
tical results of his imaginative thinking by the issuance of a patent
which can give him the hope for recognition and reward. This system
has enabled me to function as an independent inventor and maintain
a development laboratory for the past 43 years with support, except
for the first three years, entirely derived from the license or sale of
patents. I am most grateful for the opportunities afforded to me by
our American system.
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David Sarnoff Proposes Applying a World Patent System
in Kettering Award Address

Brlgadler General David Sarnoft

was presented the Charles F. Ket-’

tering Award for Meritorious Work
in Patent, Trademark, and -Copy-
right Research and Education by
President Lloyd H. Elliott of The
George Washington University at a
dinner in his honor highlighting
the Institute’s Tenth Annual Public
Conference held on June 16-17,
1966, at the Shoreham Hote;, Wash-
ington, D. C, . :

In his Award address General
Sarnoff proposed a ‘“global patent
system” which would utilize the
most sophxsncated communications
techmques in order to share the
fruits of our tremendous techno-
logical growth with all of mankind.
He stated:

“When we can transmit an idea
around the ‘world in less than one-

seventh of a second, why must years
' elapse before that idea can be vali-
dated within or outside the country
of origin? Why must an inventor
still make separate application in
every country where he wishes to
protect his idea? Why should some
countries make no provision at all
for patent filings, or impose severely
restrictive conditions upon the in-

ventor?

‘“The answers lie in the fragment-
ed array of national patent systems,
most of them working in isolation

from the others. This condition in-
hibits the swift and equitable world-
wide distribution of patent bene-
fits—through new technology, new
industry ‘and expanded markets.
The consequences are unfortunate
enough in the industrialized na-
tions, but they are even more dam-
aging 'to the underdeveloped mem-
bers of the world community. . . .”

General Sarnoff stated - further:
“One of today’s principal challenges
is to design an international patent
structure that can accommodate the
revolutionary changes in technology
and spread its benefits more evenly
around the world.” Through the tre-
mendous advances that have been
made in one aspect of this technol-
ogy—in communications—the physi-
cal means are available to accom-
plish this purpose. It is now tech-
nically feasible to establish a uni-
versal patent system, utilizing the
latest communications ‘devices and
concepts, to bring swiftness, order,
and reasonable uniformity to the
entire patent structure. . . .” The
General added, “And a global pat-
ent system could now be accom-
modated technically in a worldwide
communications service just as read-
ily as global television, global
weather reporting, and global com-
puter services.

“A new generation of electronic
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data processing systems is emerging,
capable of storing up to 100 million
bits of information and retrieving
them in fractional millionths of a
second. These systems are begin-
ning to provide central computing

and reference services for subscrib- -

ers scattered over large areas.

“Other new electronic devices
are being joined to computers to
transmit, store and retrieve infor-
mation by sight or sound, and by
the display of words, diagrams, or
pictures. It will become common-
place, for example, to speak directly
over any distance to a computer and
to receive the answer within seconds
in either sound or sight, on a dis-
play screen or in electronically
printed form.

“These various systems can be
combined to perform all of the tech-
nical functions for a world patent
center that could receive and proc-
ess applications from inventors
everywhere. This center would be
the focus of the world patent sys-
tem, linked to all countries by high
capacity satellite communications
and built around a large data-
processing and information-storage
system.

“Incoming data.on inventions,
appropriately coded in the country
of origin, would be compared with

key data on prior patents in the
same field, retrieved from the com-
puter memory. The novelty and
patentability of the idea could be
determined within an infinitely
shorter time than is now the case—
and it could be determined on a
worldwide rather than simply on a
national basis. In addition, the
means of instant access to all data
could speed immensely the compari-
son and adjudication of conflicting
claims. . . ."”

He went on to state that “In a
project of such magnitude, with its
many potentialities for service, we
cannot expect universal operation
to begin overnight. Practical expe-
rience suggests that nations will
move slowly toward the concept of
a single world patent system. But it
should be possible to begin apply-
ing such a concept on a limited
scale among a few major patent
countries, sophisticated in the use
of technology and conscious of the
need. Later, as its advantages be-
came evident, other nations could
join the project and its services
would correspondingly expand.”

The complete text of General
Sarnoff’s Kettering Award Address
will be published in the 1966 Con-
ference issue of IDEA.
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1966 Conference lssue of IDEA Available in Hard Cover

The Institute is considering an
innovation this year, the publica-
tion of the 1966 Conference issue of
IDEA in hard-cover book form in
addition to the customary soft-cover
binding. This 1966 Conference
Book, which answers an expressed
need for a sturdy, permanent desk,
library or office volume of the Insti-
tute’s Conference proceedings, may
be purchased in addition to, or as
an alternative to the paper-back edi-
tion. The price of the hard-cover
volume will be from $6.80 to $8.70,
depending on the number of orders
received. The price of the regular
paper-back edition is $5.00.

Non-subscribers may order
IDEA’s Conference issue in hard or
soft cover by writing to The PTC
Research Institute of The George
Washington University, 708 22nd
Street, N.W., Washington, D. C.

20036. Checks should be made pay-
able to The PTC Research Insti-
tute and mailed to the above ad-
dress.

The theme of the Institute’s
Tenth Annual Public Conference,
held at the Shoreham Hotel on
June 16-17, 1966, was SPOT-
LIGHT ON U. §. INDUSTRIAL
AND INTELLECTUAL PROP-
ERTY SYSTEMS: CRITIQUE,
OUTLOOK, AND RECOMMEN-
DATIONS. This year’s Confer-
ence, as last year’s, was specifically
directed to contributing toward a
data base for the President’s Com-
mission on the Patent System. At-
tendance was excellent and the pro-
ceedings provided two days of stim-
ulating discussion as well as an oc-
casion for contact among partici-
pants, members, and guests working
in varied related fields.

Digest Features American Inventor

The Institute’s most recently
, published Digest is devoted to “The
American Inventor — What He’s
Like and How He’s Doing.” It pre-
sents a brief profile of the American
inventor—his activities, earnings,
opportunities, and possible rewards

under the United States patent
system. It is based upon Institute
reports published in IDEA by mem-
bers of the Institute’s Research
Staff. Copies of the Digest are avail-
able at the Institute Office.
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New Report to Members Distributed

The Institute’s latest Report to
Members, No. 17 (June 1966), fea-
tures the Tenth Annual Public
Conference, including a complete
program of the Conference, and a
biographical story on David Sarnoff,

recipient of the Institute’s 1966
Charles F. Kettering Award. Also
featured are information on reports
appearing in IDEA, and news items
concerning the Institute and its
membership. \









Numerical-Control Technology: Antecedents,

Development, Diffusion

IRVING H. SIEGEL* AND EDGAR WEINBERG**

SUMMARY

NUMERICAL-CONTROL TECHNOLOGY has many historical sources, and
the concept may be traced back at least a half century in the patent
literature. Only modest diffusion has as yet occurred, but the concept
is expected to find extensive application in the design of machine tools
and to influence manufacturing technology more generally.

NATURE OF NUMERICAL CONTROL

THE pasT 15 YEARS HAVE WITNESSED the development and modest
commercial application of a significant new principle of metal-working
technology—the ‘“‘control of machines or processes from recorded or
self-generated intelligence expressed in an interpretable language of

* Dr. Siegel, a Principal Consultant of The PTC Research Institute, is also a
member of the staff of W. E. Upjohn Institute for Employment Research, which
shares no responsibility for any of the ideas expressed herein.

**Mr. Weinberg, a Research Associate of The PTC Research Institute, is Chief,
Division of Technological Studies, U. S. Bureau of Labor Statistics, to which the
views expressed here should not be attributed.
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discrete numerical symbols.”" This principle is called “‘numerical con-
trol,” which is often abbreviated as N/C or NC.

Less abstractly described, the principle involves the use of an elec-
tronic control unit and of changeable coded tapes for the automatic
operation of machine tools (and other kinds of equipment too). The
tape instructions, prepared by a programmer, are “‘read” by the control
unit, which directs the tool through the prescribed sequence of tasks
(such as boring, drilling, grinding, milling, and turning). The sys-
tem also permits the automatic adjustment of speeds and feeds, of cool-
ant flow, and of the distance and movement of the tool or workpiece;
and it may provide for selection of the cutting tool appropriate to each
task.?

THE HisTorRiICAL MATRIX

Like other new departures in technology, numerical control fits into
a long tradition which may be regarded as both compatible and pre-
paratory. To overlook this background of pertinent cultural experi-
ence, to represent numerical control as a radical industrial discontinu-
ity, is journalistically appealing; but realism requires recognition of
the influence of past metalworking accomplishments and of related
technical trends too.®

In broad retrospect, numerical control may be counted as a major
achievement in the endeavor of generations of toolmakers to transfer
the craftsman’s skill to equipment used by persons with lesser abilities,
training, or work experience. Progress in this direction tends to re-
duce the burden on an operator’s capacity for observation, concentra-
tion, coordination of eye and hand, discrimination, and decision-
making.

One of the historically important paths of machine-tool development
traces back to Eli Whitney's popularization (rather than origination)*
of the concept of interchangeability of manufactured parts. In (tar-
dily) executing a governmental contract for 12,000 muskets during a
period of shortage of gunsmiths, Whitney sought ways to incorporate
the skill of the craftsman in the dies, jigs, and fixtures of specially de-

'H. W. Mergler, “Numerical Control: Here Is the Patent Situation,” Control
Engineering (February 1962), p. 100.

2 Outlook for Numerical Control of Machine Tools, Bulletin No. 1437, U. S.
Bureau of Labor Statistics (March 1965), p. 1.

3 See 1. H. Siegel’s remarks on a paper by W. R. Maclaurin in Capital Formation
and Economic Growth (Princeton University Press, Princeton, 1955), pp. 572-578,
for an earlier statement on alternative ways of historically treating innovation.

+L.T.C. Rolt, 4 Short History of Machine Tools (M.L'T. Press, Cambridge,
1965) , p. 145.
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signed machines. Through these departures from conventional prac-
tice, he aimed, in his words, “to make the same parts of different guns

.. as much like each other as the successive impressions of a copper
engraving.”

Whitney's remark serves as a reminder, incidentally, that the print-
ing arts, which had developed relatively early, indicated plausible di-
rections of technological advance for metalworking and for manufac-
turing in general. The example of printing thus suggested to men
like Whitney and Babbage the idea of production as the repetitive
“copying” of a physical model. It also suggested to them the reduci-
bility of many kinds of production to one “alphabet” of basic, more or
less standard, unitary activities—a concept that has proved valuable not
only in the mechanical arts but also in chemical processing and in
high-speed computation. A complex productive effort, according to
this concept, is at least a “word” composed of many elementary “let-
ters” or processing stops, some of which may be repeated.

The Whitney approach—the so-called “American system” of manu-
facture—was extended progressively from muskets to other military and
to civilian fabrications. In civilian applications, cost normally must
receive great weight, and it decisively influences the size of the market
through the lower limit that it sets on price. Among the durable prod-
ucts for peacetime use that were early affected by Whitney’s concept
were clocks, sewing machines, typewriters, bicycles, and divers agricul-
tural implements. The automobile, which has in our own century
come to symbolize the mass production of parts and components for
high-speed assembly, provides an attractive eventual target for numeri-
cal control—as we shall note again later.

Some other early lines of development helped to set the stage for
numerical control. In the 19th century, the varieties of technically and
economically eligible machine tools multiplied, and designs signifi-
cantly improved. Thus, Whitney’s milling machine was complemented
by others for drilling, grinding, sawing, planing, boring, punching,
and shaping. Operating speeds and horsepower ratings increased, and
better cutting bits became available. Individually controlled machines
became practicable with the replacement of steam power by electrical
energy, which reduced the dependence of plant organization on central
shafts and multiple belts.

A significant advance toward automatic operation of machine tools
was evident in Maudslay's screw-cutting lathe (introduced in England
just before 1800) and in Blanchard’s copying lathe for turning gun-
stocks (built in 1818-and installed in the Springfield Armory, where it
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remained in use for half a century). A Connecticut Yankee, C. M.
Spencer, received a patent in 1875 for a completely automatic turret
lathe for turning wood screws. The key feature of this lathe, the
“brain wheel,” was quickly appropriated by competitors as a strange
oversight by Spencer’s patent attorney deprived this feature of effective
legal protection.® :

An impetus toward automatization of machine tools was doubtless
given by trends primarily affecting other areas of industrial activity.
Two of the classics of the history of “automation” must have offered
inspiration: the Jacquard knitting machine, operated with punched
cards, and the flour mill designed by Oliver Evans. A stimulus of ex-
ample and of demand must also have been contributed by the develop-
ment and widening application of assembly-line production.

Feedback control, which has become a familiar idea with the attain-
ment by cybernetics of the status of a major modern interdiscipline,
was incorporated in the Keller machine as early as 1921. This machine
was used in the automobile industry for metal-shaping and for die-
making. Its automatic tracing system and electrical sensing devices
permitted the copying of models having complex shapes. The Keller
machine, however, was costly and not widely imitated. Its objectives
may nowadays be achieved more easily as a result of progress made in
electronics, including the development of numerical control itself.

PrROGRESs OF NUMERICAL CONTROL

The aircraft industry after World War II proved particularly hospi-
table to the development and early commercial use of numerical con-
trol. An interested Government sponsor was available, and technical
conditions in the industry were ripe.

The first major explicit steps toward numerical control were taken
outside the machine-tool industry. In 1949, the U. S. Air Force sup-
ported research by a small aircraft-parts producer in collaboration with
the Servomechanism Laboratory of M.I.'T. The company withdrew
from the project in 1951, but the school maintained its interest, and
M.LT. engineers completed an experimental milling machine in 1952.8

In aircraft manufacture, many intricate metal. parts have to be pro-
duced in relatively small quantity. This situation contrasts with the
one that dominates automobile manufacture—viz., long production
runs. The aircraft parts, made of high-grade steel or aluminum alloys,

3 Ibid., pp. 88-91, 168, 166-169.
S A brief statement on the history of numerical control may be found in Outlook
for Numerical Control of Machine Tools, pp. 9-10.
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have to be machined to extremely close tolerances. The size of a batch
is often so small that the use of special-purpose tools is uneconomic.
On the other hand, use of general-purpose automatic high-speed ma-
chine tools would involve prohibitively costly downtime since fixtures
have to be changed frequently for the manufacture of the many differ-
ent parts.

-The electronic controls of the first laboratory system were room-size,
but their performance promised eventual economic acceptability in ad-
dition to proving technical feasibility. One of the engineers in charge
of the pioneer efforts summarized the advantages of numerical control
in this manner:

By inserting a new reel of tape for each job to be performed, the -
milling machine can be converted from one manufacturing task to
the next with little more effort than is required to change a phono-
graph record. And for every job that a given machine has ever
performed, there is left a permanent record, in the shape of a tape
containing full instructions. Another great advantage of the ma-
chine is that it produces continuously; unlike a machine tool run

by a human operator, it does not need to be stopped for periodic
measurements and adjustments.”

Refinements came rapidly as makers of machine tools and electronic
controls also undertook research. A study made under The PTC Re-
search Institute’s auspices in 1960 indicated that firms in all size groups
were then engaging in research on ‘‘machine-tool automation—numeri-
cal and electronic controls.”® At the 19556 National Machine -‘Tool
Show, seven companies exhibited models of numerically controlled
equipment. By 1964, over 50 companies, including the largest ones in
the field, were selling such tools. On the other hand, most of the
machine-tool builders did not venture directly into the production of
electronic controls, preferring to obtain such units from established
firms in the electronics industry.® The contemporary wave of mergers
will financially link many tool-making and electronic organizations.®

7 William Pease, “An Automatic Machine Tool,” in Automatic Control (Simon
and Schuster, New York, 1955), p. 62.

8 See Murray Brown and Nathan Rosenberg, “Patent, Research and Technology
in the Machine Tool Industry,” PTC J. Res. & Ed. (IDEA), Vol. 5, No. 1 (Spring
1961), p. 6.

9 Qutlook for Numerical Control of Machine Tools, p. 21.

10 According to American Machinist (April 11, 1966), p. 47: “Almost every ma-
chine tool builder admits to being actively seeking acquisitions at the present time.
Most privately held firms receive an average of at least one offer a week. . . . Most
active searchers for acquisitions are the large, diversified companies that are form-
ing substantial machine tool building divisons.”
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PateNts

The progress of numerical control is well reflected in patent annals.
In addition to pertinent information issued by the Patent Office, there
are occasional press reports on patent litigation and licensing agree-
ments.  For cxample, in the spring of 1966, it was noted that two
prominent companies, Kearney & Trecker and Cincinnati Milling Ma-
chine, were engaged in a suit involving the validity of patents owned
by the former. According to the account, these patents, covering tool
changers used with numerical controls, yield “substantial revenues in
license fees from other machine builders.”"

A survey published in 1962 revealed that 340 patents relating to nu-
merical control had been issued between 1916 and 1960 and that 226
were of substantial technical interest. Some of these 226 refer to sys-
tems of control. The others refer to six detailed aspects of such sys-
tems: analog-to-digital conversion, digital-to-analog conversion, scaling,
comparison, synchronization, and interpolation. The main Patent
Office classes represented by these patents are: 33, 82, 90, 178, 192, 235,
250, 307, 315, 318, 332, and 340. The author of the survey emphasizes
that “the present NC patent situation” is favorable to interference pro-
ceedings on the ground of anticipation:

Most current numerical control patents were filed five or more
years ago, so the techniques that characterize today's [1962] ad-
vanced systems have not yet appeared as issued patents. This lag
between current technology and patent technology limits the patent
history. The available patent history of NC serves best to show
anticipation of later inventions. . . .

Stated more simply, when both patent and engineering literature
falls short of expressing the actual state of the technology, the inter-
ference value of the patent literature is enhanced.1?

An examination of the list of 226 patents (1) confirms the continu-
ing importance of single inventors, a phenomenon that has been noted
in many earlier articles in IDEA (82 percent of the numerical-control
patents are identified with sole patentees) and (2) also reveals that the
concept of numerical control was already deemed practicable by World
War . With respect to the latter point, we refer to a patent filed by
Scheyer in 1912 and issued in 1916. Although the disclosure relates
specifically to automatic control of a cloth-cutting'machine for the gar-
ment industry, it does “anticipate the gross philosophy of most con-
temporary numerical control systems.” Scheyer’s language follows:

'L Ibid.
12 H. W. Mergler, loc. cit., p. 100.
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The object of my invention is 1o provide a means for controlling
motion in any direction or space, either in one plane or several, for
angular motion by means of a previously prepared record such as a
perforated sheet of paper or other material, an embossed sheet or
cylindrical or flat record of the general forms such as are used in
phonographs. In fact, any form of record may be used where the
recorder in whatever form it is used can be made to retravel its
original path.

In order to demonstrate the practical application of my control
mechanism, I employ it in the control of cutting machine for cloth
or other materials, but it may be employed in controlling motions
of many other machines.13
This quotation points up the importance of careful drawing of
claims and specifications—a matter vividly stressed in the recent court
decision in the Kaiser Industries-McLouth case regarding the oxygen
process for steelmaking. It also gives a hint of the legal battles that
may erupt in the area of numerical controls as adoption proceeds and
as surer identification can be made of especially profitable future appli-
cations.

DiFFusioN: FACTORS AND PROSPECTS

The actual rate of adoption of numerically controlled machine tools
seems to have lagged behind the expectations engendered by enthusi-
astic trade and technical commentators—and, happily, also behind the
fears expressed by journalistic and other Cassandras of “cybernation.”
This apparent sluggishness in the installation rate, however, may sim-
ply be typical of a new technology's early commercial life. A judgment
of slowness made without reference to the history of other technical
novelties, furthermore, may merely reflect the disappointment felt by
~“‘provincial” watchers of a concept that has been well publicized from
the cradle. In addition, the apparent lag is likely to be exaggerated
nowadays against the background of rising Government and academic
research interést in the needs and problems of rapid horizontal “tech-
nological transfer” (i.e., between firms and industries). Such exag-
geration is aided by the deceptiveness of many of the published case
studies of the diffusion process for other technologies; they are really
confined, as a rule, to a comparatively short period of active imitation
within only a part of an industry (e.g., in the subuniverse of dominant
firms—rather than the totality of firms—and, moreover, firms that are
located in a restricted geographic area). At a later stage, as eligible
firms become better informed with regard to costs and technical per-
formance, and as they feel increasingly obliged to respond in new ways

13 Ibid., p. 101.
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to pervasive competitive pressures, the adoption of numerical control
may yet acquire an epidemic quality.

The outlook for numerically controlled machine tools is generally
regarded as favorable. but only a very small part of the potential mar-
ket has as yet been penetrated. Fewer than 7,000 such tools had been
sold by 1965, and 12,000 installations have been foreseen by 1967.
From the standpoint of capacity (but not necessarily in terms of actual
use). one such tool may replace several conventional counterparts. On
the other hand, the stock of machine tools in place exceeds 2 million
units, so numerical control obviously is still but a minor factor in
metal-working as a whole.

Although the acrospace industries can often use numerical control
to advantage. automobile production does not yet extensively employ
the technique. The sheer volume of annual automobile output makes
this industry an attractive one for future exploitation. Next to the air-
craft industry, the makers of metalworking equipment themselves have
the largest stock of numerically controlled tools. Such tools are also
employed in the production of a wide variety of equipment for manu-
facturing, construction, electrical supply, and communication.

A recent paper on Ford Motor Company’s experience with numeri-
cal control “indicates some of the current and prospective practical
applications in the automobile industry. Recognizing that the concept
is not appropriate at the “‘present stage of development” to “machining
operations for high-volume production,” the company has pursued cur-
rent advantages in “‘such areas as low-volume production, manufacture
of experimental and prototype parts, construction of certain tooling,
and selected production operations.” Indeed, numerical control may
contribute to “a long-overdue breakthrough in body tooling construc-
tion methods, and in the mechanics of styling, body engineering and
related functions.” Although “certain details” are considered “pro-
prietary” for the time being, a good enough idea of the opportunities
already grasped and envisaged is obtainable even from the abstract of
the paper: '

Ford Motor Company has developed and put into operation orig-
inal computer programs and numerical control systems for comput-
ing nonanalytical automobile body surfaces, and numerically ma-
chining such surfaces on dies and other body tooling.

Thousands of templates, hundreds of wood models and many
lines of dies have been surfaced through the new systems. Quality,
accuracy and symmetry of numerical surfaces are superior to those
produced conventionally.

In combination with computer-aided design developments, N/C
systems will be employed to perform or assist in a number of oper-
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ations now performed conventionally in styling, product engineer-
ing, manufacturing engineering and tooling, to improve tooling
accuracy and product quality, and to minimize lead-time from clay
models to production of new cars.14
The recent prolonged boom in capital-goods demand has greatly
boosted machine-tool production and had provided what, at least in
the gross, is a good setting for adoption of numerical controls. Ma-
chine-tool builders habitually talk of their trade as one affected by
“feast or famine”; and grumbling is still heard nowadays, but it is
about the “unhealthy” superaddition of military orders to plentiful
civilian bookings, the difficulty of keeping backlogs in check, and the
shortage of needed skilled personnel. A revival of orders from com-
mercial airlines, the growth of military requirements, and intensive
development work on the supersonic transport would seem especially
to. benefit numerical control, since the aerospace industries already
have experience with, and are convinced of, the merit of the concept.
While a climate of brisk business activity is conducive, on the whole,
to technological innovation and diffusion, it also contains some specific
‘inhibiting elements. For example, for meeting urgent early materiel
requirements for Viet Nam, a contractor who has already had long and
satisfactory experience with conventional equipment might well be re-
luctant to venture into numerical control. In the first instance, further-
more, a shortage of skilled workers may also discourage a consideration
of new techniques; the programmers and maintenance electricians need-
ed for numerical control may be no more plentiful than trained
machinists. On the other hand, contractors already convinced of the
cost and performance advantages of numerical control may invest more
heavily in it as large military orders provide occasion for replacement
‘or expansion of existing equipment. It is also true that, as a national
crisis extends, or if civilian demand persists over a long period, the
logic of introducing new methods to reduce backlogs or to maintain
profit margins may become compelling, whatever the initial reluctance.
Something should be said here about the “‘costs of change,” which
are so important to analysis of diffusion but often go unrecognized or
are simply ignored. Numerical control, like any other new technology,
cannot make headway unless an expectation of its profitability comple-
ments the demonstration of its workability. This expectation depends
upon a blend of knowledge, judgment, forecasting ability, attitude to-
ward risk-taking, and so forth. Advance calculation of sales, costs, and

14 N. W. Hopwood, “Numerical Control at Ford Motor Company,” a paper
presented at the Third Annual Meeting and Technical Conference of the Numeri-
cal Control Society, New York, April 3, 1966.
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prices is fraught with uncertainty, and imagination and confidence are
needed to fill gaps in information. Decision-making may not only be
hampered by this uncertainty but it also may be discouraged by the
very magnitude of the indicated investment for the optimum amount
and mix of equipment. Diffusion may be deterred too by a clear ap-
preciation of the supplemental costs and adjustments that a major
revision in a company'’s physical plant may entail. Thus, old knowl-
edge has to be surrendered and new knowledge to be acquired; the
same people may not be able to participate equally in the unlearning
and the learning, and managers in particular are aware of the danger
of loss of control and status in these reshufflings. Furthermore, new
costs may have to be incurred for training and retraining operators
and other personnel, and these need not be negligible in time and
money. Unsettling of labor-management arrangements may also be-
come a barrier to a contemplated technical change. Thus, the impedi-
ments to innovation and diffusion are more varied than, and not neces-
sarily so baleful as, the well advertised devils of antitrust lore. The
problem is not simply one of, say, entrenched patent positions, or of
Veblenian ‘“‘vested interests” that deliberately “sabotage” the efficiency
of the engineers for pecuniary gain.

CLoser Loox AT DiFrusioNn FACTORS

To amplify and give concreteness to the preceding observations on
factors influencing diffusion, we turn to three recent studies that deal
entirely with machine tools. These studies make clear, for example,
the importance of knowledge concerning the unique performance
capabilities of numerical control and its advantages in comparative
cost. Information on both the effectiveness and cost of numerical con-
trol is widely available, but mere availability of information need not
prove persuasive.

First, we cite a report submitted in November 1965 by a metal trade
association to a Presidential commission inquiring into the general
technological outlook and the implications of this outlook for employ-
ment.’” The report observes that “in the last year or two tool and die
companies have begun to adopt numerical control” as “most profitable
for short runs and prototypes”-—their typical business.

Two major deterrents to past adoption by tool and die makers them-
selves are noted, and the lessening force of these deterrents is antici-
pated:

15 Report to National Commission on Technology, Automation and Economic
Progress by the National Tool, Die & Precision Machining Association (Processed;
November 8, 1965) .
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Whatever reluctance there may have been to employ numerically
controlled tools has usually been traceable to one or two factors:
(1) legitimate desire to learn more about the technique before using
it; and (2) the cost of the machines, which can run two, three, or
four times as much as a similar machine without the control system.

Both of these factors are easing off in importance. Educational
seminars, the business press, and other communication mediums
have brought information about numerical control within the reach
of most. And machine prices have been reduced, either absolutely
or relatively.

The report of the trade association nevertheless foresees a modest

pace of adoption by the tool and die industry:

Electrical discharge and numerically controlled machines are be-
ing introduced into the industry at an evolutionary pace. These
machines. and other forms of technological change have increased
productivity and enabled the industry to perform productive tasks
not previously possible. However, mechanization will come rela-
tively more slowly for this segment of the metalworking industry
because of (1) the all-around machinist skills which will be required,
and (2) the high cost of mechanization to relatively small companies.

Also of interest in the trade association’s report is the following ob-
servation on automobile prospects:

The tool and die industry is also beginning to feel . . . similar
pressure from the automobile industry, which, to satisfy customer
demands for more and more models and options, is moving toward
automated production of its tooling. Since the automakers and
their suppliers represent the number 1 market . . . of the tool and
die industry, it will have to react in kind to retain that market.

The second illustrative study was published in September 1965 by
the British Machine Tool Trades Association.!® The report is actually
an abridged and edited graduate thesis that *“‘concentrates upon some
important factors which have usually been given insufficient emphasis
hitherto when the economic potentialities of numerically controlled
machine tools have been evaluated.” A simple comparison of “direct
production costs” of the conventional and new equipment may, accord-
ing to the author, be most inadequate for choice; and production engi-
neers often find it difficult to convey to management the relevancy of
other factors. The report mentions the following “indirect costs and
other factors” that ought to be given due weight in a multidimensional
decision-making process: lead time required before start of production,
cost of introducing modifications, precision of costing and scheduling,
scrap reduction, concomitant effects of accuracy of production, inspec-
tion costs, tool-room requirements (including space for tool storage),

18 H. A. Van Raalte, Numerically Controlled Machine Tools: A Review of Some
Economic Factors, Machine Tool Trades Association (London, September 1965).
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machine utilization, handling costs of components, ease of transferring
production from one department or plant to another, feasibility of
making parts not conventionally producible, variety of manufacturing
operations that can be accommodated, handling costs and costs of de-
lays involving jigs, fixtures, and equipment, assembly and fitting times
in subsequent operations, cost and feasibility of making holes that are
very close together, and reduction of inventories and of paper work.

Some of the other observations made in the British report are perti-
nent to an appraisal of the prospects of numerical control in the
United States as well as abroad. Thus, it is stated that, although a
single new unit may offer little or no cost advantage over a conven-
tional machine tool, the reckoning may alter drastically when replace-
ment of a whole battery is considered: “While each conventional ma-
chine normally requires an operator, several numerically controlled
machines can be kept in full production by a single attendant with
consequent large savings in labor costs.” An inquiry made of 30 Brit-
ish firms that had adopted numerical controls disclosed frequent fail-
ure to: install more than one eligible type of machine, deviate from
the standard practice of assigning one operator to a machine, and em-
ploy the new equipment in ways permitting replacement of several
conventional units. The survey also disclosed that “overall position-
ing speed is relatively low”; and this factor, together with heavier de-
preciation charges, leads to no advantage over conventional units with
respect to direct machining costs. In short, numerical control promises
important performance improvements and cost gains in tooling, lead
time, scrap, jig storage, and so forth; but these benefits are not realiz-
able without appropriate adjustments, such as the use of less than one
operator per machine, multishift operation, attainment of high posi-
tioning speeds, cooperation for effective programming, employment of
(resident or commercial) computer services, and proper supporting use
of conventional tools as required. This very recital suggests that
“slow” diffusion ought not to be very surprising.

The third recent report that contributes to an understanding of
diffusion problems and prospects was published by the U. S. Bureau
of Labor Statistics in March 1965.'" According to this report, “dif-
fusion is being speeded by increased familiarity with the use of nu-
merical control and greater knowledge of its economic advantages, in-
creased outlays for plant and equipment (particularly automated)
planned by metalworking industries, tax provisions favorable to new
investment, and the Federal Government’s encouragement of the use

17 Qutlook for Numerical Control of Machine Tools, already cited.
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of numerical control in defense work.” High capital costs have been
an obstacle to adoption in the past, but unit prices may be expected
to decline with increasing volume and less expensive models are also
being introduced.

The BLS report gives some attention to the problems of laber com-
patibility and job adjustment required in the transitien to numerical
control. Occupational patterns are necessarily altered by such a change,
and a higher order of knowledge and responsibility cemes te be re-
quired in maintenance and operation. Formal classroem training is
needed, as well as one-the-job instruction, for programmers and main-
tenance electricians. To assure a sufficient supply of adequately
trained personnel in general, revisions are needed in established veca-
tional and apprenticeship curricula. Labor leaders and management
have to find new answers to the problems of bargaining, wage deter-
mination, incentive payment, jurisdiction, retraining, and layoff that
emerge in a new setting.

BEYOND MACHINE TooLs

Just as numerical control was influenced by many earlier develep-
ments not literally in the same line, it will contribute te the future
evolution of equipment other than machine tools. The remaining
paragraphs of this paper comment on this second-erder diffusien of
numerical control to additional manufacturing operatiens, processes,
and products. '

The BLS report already cited refers briefly to the extensien of the
principle of numerical control: '

Operations most frequently mentioned as already being success-
fully adopted . . . include drafting, assembling, riveting, welding,
inspecting, testing, tube forming, molding, wire wrapping, and steel
rolling. In these applications, tapes or cards, on which numerical
data about the dimensions, sequence and timing of operations are
recorded, are used to control production equipment. Numerical

control thus has far-reaching implications for other operations in
metalworking and for other industries.18

In an interview published in July 1966, a corporation engineer
who has grown up in the “dirty-hands” tradition cited the importance
of numerical control in the future design of systems to replace batch
processing by continuous processing. Numerically controlled equip-
ment offers a flexibility originally not found in such special-purpose
equipment as transfer machines. But transfer lines are now being

18 Ibid., p. 13.
19 “Thinking Ahead with Thomas J. Murrin: The Art of Manufacture,” inter-
national Science and Technology (July 1966), pp. 82 ff.
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adapted through numerical control for the rapid shift from one output
to another in truck manufacture: “You just make a punched tape, put
the tape into the control unit, and the machine goes through any com-
bination of operations you have instructed it to.” Customer choice, in
his view, is dictating this eventual change in automobile production—
and in his own business too (electrical equipment) .

More extensive industrial use of the computer in conjunction with
numerical control will doubtless be inspired by successes being
achieved in efforts to render more automatic (and thereby to speed)
the preparation of tapes for “‘continuous-path’ machining (as in lathing
and milling). The combination of processing with constant monitor-
ing of results, with the accommodation of inputs of new information,
and with feedback adjustment of the process will be incorporated into
larger “‘systems”—into multiple-operation equipment or ‘“centers” and
into aggregates of equipment or ‘“shops.” The engineer cited above,
recognizing the potential of the on-line, real-time computer, asserts
that “the two outstanding developments in manufacturing in the last
decade are numerically controlled machine tools and the introduction
of computer technology into our factories.”?* Thus, as the term “auto-
matic factory” continues to fade in the popular vocabulary after an
initial- period of exaggerated overuse, the concept will continue to
progress selectively toward economic reality.?!

20 Ibid., p. 88.

21 The authors regard as most improbable this statement made in Fortune
(July 1966), p. 222: “By 1975, robots may run 40 percent of machine tools.” This
remark implies a diffusion rate grossly incompatible with the showing to date, and
it takes insufficient cognizance of the economic, informational, and other factors
conditioning diffusion. A much more modest pace of acceptance is likely for
punched-tape control and automatic tool-selection, the two “robot” systems that .
Fortune finds dramatically combined in new “machining centers” designed to per-
form in one place all the work required on a part.



Patent Policy for Government-Sponsored
Research and Development **

ROBERT A. SOLO*

SUMMARY

THIs STUDY, WHICH IS DIVIDED INTO THREE PARTS, deals with Gov-
ernment policy in promoting inventiveness and the disclosure of in-
ventions under Government-sponsored R&D, and with aspects of
the transfer into commercial applications of technologies developed
through such special-purpose Government-sponsored R&D. The first
part covers the evolution of a patent policy for inventions made under
Government-sponsored R&D. The second part will examine the rel-
evant experience of the National Aeronautics and Space Administra-
tion in respect to the rate of invention and the disclosure of invention,
to the patenting of disclosed invention, and to the commercial applica-
tion of patented invention. The third part, in the light of the analysis
which has gone before, will make certain policy recommendations for
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promoting the outflow of invention from Government-sponsored R&D
and for promoting the transfer of technologies produced through spe-
cial-purpose Government-sponsored R&D into application in the non-
governmental sector.

PART 1

EVOLUTION OF PATENT POLICY FOR
GOVERNMENT-SPONSORED R&D

THE PrESipENTIAL DIRECTIVE OF OcToBER 10, 1963

Diverse Policies of Federal Agencies

Prior to the 1963 Directive, each federal agency had its own inde-
pendently formulated policy for the patenting of inventions arising
under the R&D that it sponsored. Contractors for the Department
of Defense were given the option of taking title and exclusive com-
mercial rights to virtually all inventions arising out of Govermment
R&D contracts. For R&D contracts with the Atomic Energy Commis-
sion pertaining to the field of nuclear technology, that agency took
title and retained all rights. And the National Aeronautics and Space
Administration followed a costly and complex practice of evaluating
each invention, whenever its R&D contractors petitioned for a waiver
of commercial rights, to determine whether or not the granting of such
waiver would be in the public interest. Besides the patent practices of
these agencies, the Department of Health, Education and Welfare, the
Central Intelligence Agency, the United States Department of Agricul-
ture, the National Science Foundation, the Veterans Administration,
the Department of Commerce, the United States Treasury, the Tennes-
see Valley Administration, the Federal Aviation Administration, the
Department of Interior, had each its own and sometimes its unique
patent policy and practice. '

The Pressure for Consistency

There was a pressure on Government agencies to achieve, if not
uniformity, then at least a greater consistency of patent policies and
practices. This pressure arose from two different sources: possibly
from contractors who sought to obtain terms as favorable in dealing
with one agency as they were offered in dealing with another, and
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from congressional critics of what appeared to them to be contradic-
tions in the policies and practices of Federal agencies. Hence, Fed-
eral agencies with patent responsibilities were brought together to
produce a policy which, if not uniform for all agencies, could be
defended with mutually consistent arguments and claims. The results
of this inter-agency confrontation are embodied in the Presidential
Directive of October 10, 1963—which has two explicit purposes; (1)
to achieve a sufficiently consistent Federal patent policy, and (2) to
promote the commercial utilization of inventions produced through
- Government R&D contracts. Consider these two.

Consistency in Patent Policy and Practice

" The Administration itself took no ‘position” on patents, except
that contradictions in agency policies should be eliminated or recon-
ciled. What emerged, therefore, was a rationalization of existing prac-
tices by reference to criteria which had been tailored specifically ‘to
justify the policies of the different agencies. To state this as a fact is
not intended to suggest that the differences in the policies and prac-
tices of agencies were not justified, nor that the continuation of these
differences is contrary to the public interest.

Agencies like the United States Department of Agriculture, which .
services particular sectors of the civilian economy with R&D oriented
toward the development of commercially valuable products or tech-
niques (e.g., a better seed, an improved fertilizer, or new storage
equipment for agricultural produce), normally take title to inventions
arising as a consequence of such contracted-for research and develop-
ment and dedicate these inventions to the public. Therefore, the
Presidential Directive held that

the Government shall normally acquire . . . the principal or
exclusive rights throughout the world in and to any invention made
in the course of [a contract] where a principal purpose of the
contract is to create, develop or improve products, processes, or
methods which are intended for commercial use by the general
public at home or abroad, [and that] Government-owned patents
shall be made available . . . in the shortest time possible through
dedication or licensing.

The Federal Aviation Administration enters into R&D contracts
intended to produce devices and techniques to be used in airfields and
in aircraft for the purpose of greater safety and more effective traffic
control. The FAA normally takes title to patented inventions which
arise as a consequence of such R&D and possibly requires, under its
regulatory powers, that the invention be used in aircraft or in air-



146 IDEA

traffic control. Therefore, the Presidential Directive provides that
the Government shall normally acquire . . . principal or ex-
clusive rights . . . to any invention [whcre] a principal purpose of
the contract is to create, develop or improve products, processes
or methods . . . which will be required for . . . use by governmental
regulations.

It was the normal practice for the National Institutes of Health in
the massive medically oriented research which they support, to take
title to any inventions which arise as a consequence of such research
and to dedicate such inventions to the public. Therefore, the Presi-
dential Directive provides that

the Goverument shall normally acquire . . . the principal or
exclusive rights throughout the world in and to any invention
[where] a principal purpose of the contract is for exploration into
fields which directly concern the public health or public welfare.

The Atomic Energy Commission normally takes title and reserves
to itself, principal or exclusive rights throughout the world on all
patented inventions arising as a consequence of its R&D contracts in
the field of nuclear technology, which was initially created in-house
and which was subsequently developed almost exclusively through
research’ carried out or subsidized by Government. Therefore, the
Presidential Directive provides that

the Government shall normally acquire . . . the principal or

. exclusive rights throughout the world in and to any inventions
[where] the contract is in the field of science or technology in which
there has been little significant experience outside of work funded
by the Government or where the Government has been the principal
developer of the field, and the acquisition of exclusive rights at the

time of contracting might confer on the contractor a preferred or
dominant position.

The Department of Defense, which normally gives to its contractors
title to inventions arising under R&D contracts (reserving a royalty-
free license for governmental uses) conceives itself as procuring its re-
search and development from established enterprises which have proven
their competence in the competitive market. Therefore, the Presi-
dential Directive provides that

where the purpose of the contract is to build upon existing
knowledge or technology, to develop information, products, proc
esses or methods for use by the Government, and the work called
for by the contract is in the field of technology in which the con-
tractor has acquired technical competence (demonstrated by factors
such as know-how, experience, and patent position), directly related
10 an area in which the contractor has an established non-govern-
mental commercial position, the contractor shall normally acquire the
principal or exclusive rights through the world in and to any re-
sulting inventions, subject to the Government acquiring at least an
irrevocable non-exclusive royalty-free license throughout the world
for governmental purposes.
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Research and development contracted for by the National Aero-
nautics and Space Administration is generally in fields of technology
too novel to be considered as one ‘“‘in which the contractor has ac-
quired technical competence . . . directly related to an area in which
the contractor has an established nongovernmental position.” NASA
has normally waived commercial rights to its contractors after a deter-
mination that such waivers are in the public interest, particularly by
reference to the contractor’s capability for bringing the invention to
a point of commercial application. Therefore, the Presidential Direc-
tive provides that

where the commercial interests of the contractor are not suffi-
ciently established [as falling clearly in the category described in
the paragraph immediately above, then] the determination of rights
shall be made by the agency after the invention has been identified,
in a manner deemed most likely to serve the public interest . . .
taking particularly into account, the intentions of the contractor to
bring the invention to the point of commercial application [and
elsewhere that] greater rights may also be acquired by the con-
tractor after the invention has been identified, where the invention

. is not a primary object of the contract, provided the acquisi-
tion of such greater rights, . . . is a necessary incentive to call forth
private risk capital and expenditure to bring the invention to the
point of practical application. .

The fact that criteria were tailored to justify the prior practices of
the different Federal agencies does not mean that the directive will
not have the effect of modifying these practices. The very confronta-
tion of the agencies seems to have stimulated internal policy changes.
Moreover, while criteria of choice are tailored to permit the continua-
tion of normal policy and practice for each agency, for those instances
where the particular situation confronted by an agency deviates sub-
stantially from its norm then, presumably, it would be constrained to
modify its practice. For example, inasmuch as the Department of
Defense engages in R&D contracts in a “field of technology where the
Government has been the principal developer,” or where its con-
tractors have no “established non-governmental commercial position,”
then their traditional practice of surrendering title and all commercial
rights to their R&D contractors would no longer appear tenable. Con-
versely, the Presidential Directive gives to officials a wider leeway of
choice than existed under agency regulations and hence facilitates the
adaptation and internal evolution of agency policy.

In fact, the Presidential Directive has not yet caused a discernible
difference in the disposition of the patented inventions arising under
Government R&D contracts as indicated by currently available statis-
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tics.! For example, it appears in connection with the Army, Navy, and
Air Force, both in 1963 and 1964, that substantially all disclosures of
inventions were made under contract clauses which gave to the con-
tractor an option to retain title by filing a patent application. Since
1965, however, there seems to have been a significant change in con-
tract provisions currently being entered into. In this regard, Mr. John
M. Malloy, Deputy Assistant Secretary of Defense for Procurement,
reports

. . . Operating under the old defense policy, 17 Research and
Development contracts in FY-1963 contained a clause acquiring
title to the patents for the Government. In FY-1964 the number
of such contracts increased to 29, making a total of 46 such con-
tracts in FY-63 and 64. The remainder, more than 999, contained
the license clause. In contrast, under the ASPR implementation of
the President’s statement, for the month of April 1965 alone, out
of 695 Research and Development contracts awarded, 68 contained a
title clause, 505 the license clause, and 119 a clause which defers
the allocation of rights on inventions until disclosure, . . . these fig-
ures demonstrate the marked swing from what was substantially a
1009, license policy to the more balanced result which was intended
by the President’s statement.2

In the National Aeronautics and Space Administration, change has
been in the opposite direction, toward the norm of the Department of
Defense. NASA, to develop a substitute for the costly and complex
invention-by-invention evaluation of petitions for waivers, has set in
motion procedures to consider petitions for automatically waiving
exclusive commercial rights on all inventions made by R&D contrac-
tors, i.e.,, for granting ‘‘blanket waivers,” when such grants can be
justified in terms of the criteria enunciated in the Presidential Direc-
tive.

Equivocal Criteria

The various criteria proposed in the Presidential Directive to guide
the patent practices of Federal agencies are no doubt useful for lawyers
as a reference to certain sets of precedented practices. But from the
point of view of the social scientist, judging them as tools for analytic-
ally distinguishing between circumstances in which a different patent
policy can be justified, these criteria are so equivocal as to be valueless.

The Directive proposes two opposite poles. At the one extreme ex-
clusive rights clearly must be taken by Government; on the other

1Second Annual Report on Government Patent Policy (June 1965), by the
Patent Advisory Panel to the Federal Council for Science and Technology.

2 Statement before the Subcommittee on Patents, Trademarks, and Copyrights,
of the Committee of the Judiciary, United States Senate, July 6, 1965.

N
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extreme exclusive commercial rights should normally belong to the
contractor. Between these two, there is a gray area for an ad hoc
determination according to a new “rule of reason” by the govern-
mental agencies. It is laid down as a key criterion, that all rights must
be taken by the Government whenever inventions arise out of R&D
contracts in fields of science and technology where
there has been little significant experience outside of work

funded by the Government or where the Government has been the

principal developer of the field and the acquisition of exclusive

rights at the time of contracting might confer on the contractor

a preferred or dominant position.

The final phrase is hardly meaningful since it is impossible to con-
ceive of a situation where the acquisition of exclusive rights on any
significant invention might not confer on the contractor a “preferred
position” or a “dominant position” insofar as the exercise of that in-
vention was concerned. Moreover, every field in which the AEC,
the DOD, or NASA, is now heavily engaged, whether missilry, rock-
etry, aeronautics, data-processing or even electronics, could be inter-
preted as one where Government, through the R&D which it has sup-
ported, has been the “principal developer.” Hence, one reasonable
interpretation of this criterion, would vest in Government, title and
exclusive rights to patented inventions arising under virtually all Gov-
ernment-sponsored R&D.

At the other extreme, exclusive commercial rlghts are supposed
normally to accrue to contractors

where the purpose of the contract is to build upon existing
knowledge or technology, to develop information, products, proc-
esses or methods, for use by the Government and the work called
for by the contract is in a field of technology in which the contrac-
tor has acquired technical competence . . . directly related to an
area in which the contractor has an established non-governmental
commercial position.

All R&D in every field of technology, whether missilry or nuclear
energy or rocketry or aeronautics, or electronics or data-processing,
can be understood as building upon “existing knowledge or technology
to develop information, products, processes or methods.” And, if one
considerg not corporate affiliation but actual operating organizations,
few if any major contractors to the Department of Defense or to the
Atomic Energy Commission or to the National Aeronautics and Space
Adminstration has “an established non-governmental commercial posi-
tion.” Virtually all major R&D contractors to NASA, the DOD or AEC
are set apart by their organization, their business orientation, their
technical competence from non-governmental operation in the com-
mercial market. Thus understood, none or virtually none of the major
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R&D contractors to DOD or the AEC or NASA would qualify as
recipients of title or of exclusive commercial rights in inventions made
under Government contract on the grounds that they have an “ac-
quired technical competence . . . directly related to an area in which
the contractor has an established non-governmental commercial posi-
tion.” A policy which considered as “the contractor” not the integral
organization which performs the R&D but the corporate umbrella
under which that organization operates would simply discriminate
against such a contractor as North American, which is an independent
aero-space company, and in favor of such a contractor as Aerojet,
which is an aero-space subsidiary of General Tire and Rubber, or in
favor of the Aerospace Divisions of Philco and General Motors, though
all of these are likely to be equally involved in Government business
and equally isolated from commercial operations. As the second part of
this study will show, there is no discernible difference in the way that
major R&D contractors having corporate affiliations to commercial
operations, and those without such affiliations, either seek to or succeed
in developing commercial applications for inventions they have made
under Government-sponsored R&D.

The Promotion of Commercial Applications

A second purpose of the Presidential Directive was to promote the
commercial application of inventions made under Government R&D
contracts. In this regard, the Directive proposed a significant innova-
tion. Following NASA practice, it held that a grant of exclusive com-
mercial rights to a contractor must be conditional on the proven com-
mercial application of the invention or on the demonstrated effort by
the contractor to develop the invention for commercial use and to pro-
mote its application. Exclusive rights would be revocable where com-
mercial application or the effort to promote such application was
not demonstrated within three years after the grant of a patent. A
means for the surveillance of this policy was also established. Where
companies are recipients of principal or exclusive rights, it was required
that they report at reasonable intervals on the actual or intended
commercial use of inventions made under Government contracts. A
general report concerning the effectiveness of this policy is to be pre-
pared at least once annually by the Federal Council for Science and
Technology in consultation with the Department of Justice. Under
the Federal Council for Science and Technology a Patent Advisory
Panel was formed to carry out these directives.

While clearly the intent of the Directive is that grants of exclusive
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or principal rights should be conditional on an effective effort on the
part of the contractor to promote commercial application, the words
of the Directive are so equivocal that the intention may be nullified
in practice. The key section reads as follows:
. where the principal or exclusive (except as against the

Government) rights in an invention remain in the contractor, unless

the contractor, his licensee, or his assignee has taken effective steps

within three years after a patent issues on the invention to bring

the invention to the point of practical application or has made the

invention available for licensing royalty free or on terms that are

reasonable in the circumstances, or can show cause why he should

retain the principal or exclusive rights for a further period of time,

the Government shall have the right to require the granting of a

license to an applicant on a non-exclusive royalty free basis. [my

italics].

Title on, or.exclusive commercial rights to inventions which have
arisen under their Government R&D contracts are accumulating in
the portfolios of R&D contractors. Characteristically, as will be shown
in the second part of this study, contractors have not promoted the
commercial utilization of those inventions: What is now to happen
with these unpromoted and unutilized inventions three years after
the issue of the patent? Will the patent attorneys and vice presi-
dents of companies which hold such inventions simply shrug and
reply that inventions were “available for licensing . . . on terms that
are reasonable in the circumstances” but that no one came to demand
them on those terms—and thus let the matter pass into limbo? The
key section of the Directive provides that the “Government shall have
the right [my italics] to require the granting of a license to an ap-
plicant on a non-exclusive royalty-free basis” but it is not required
that Government agencies exercise that right. Nor given the temper

-and tradition of the Department of Defense, is it likely that that
agency (which accounts for about half of all Government R&D) will
be inclined to do so. And if a Government agency does follow the
intent and spirit of the Presidential Directive, and does revoke exclu-
sive rights wherever a contractor has failed to demonstrate the com-
mercial application of an invention, or the effective effort to develop
and promote that invention for commercial application—have alter-

' native means been devised effectively to develop and promote their

commercial application? The third part of this study will respond
to some of these policy questions.

Policies and Hypotheses

There remain two policies for the disposition of commercial rights
on inventions produced under Government-sponsored R&D. The one
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grants exclusive rights to R&D contractors, and the other offers such
rights for the free use of the public. Each has its rationalization; each
might claim on a priori grounds that it will optimize the commercial
utilization of such invention, and hence, yield the greater social
benefits. In the second part which follows, by reference to the record
of NASA experience, these claims will be tested against facts.

PART 11
INVENTION UNDER NASA-SPONSORED R&D

NASA EXPERIENCE AND THE EVALUATION OF ALTERNATIVE
PATENT PoOLICIES

Since 1958 NASA has accumulated two sets of inventions, both drawn
from the same universe of technology. One set of inventions, pro-
duced by private contractors and by NASA research centers, is offered
to the public for non-exclusive, royalty-free licensing. The other set
consists of inventions where exclusive commercial rights have been
waived to the R&D contractors who produced them. Thus NASA
has followed both of the two controverted paths, and has kept a record
of what has happened along the way. .An examination of that record
offers a basis, so far the best available, for comparing the efficacy of
the two alternative patent policies, freely offering patented inventions
to all or of granting exclusive commercial rights to individual con-
tractors, as means of promoting the commercial application of the
inventions produced through Government-sponsored R&D.

Patent Policy and the NASA Technology Utilization Program

The benefits that might justify the patenting of inventions produced
through Government-sponsored R&D are, conceivably, of two sorts.

Patents on inventions made under Government-sponsored R&D
may have a defensive value, protecting the Government against in-
fringement suits when those inventions are used for governmental pur-
poses. A Government agency can fail to take out a patent on an inven-
tion made through its own research or through the R&D of iis contrac-
tor. Conceivably that same inveniion could be patenied by another
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party, and suit could be brought against the Government and its agents
if they should attempt to use that invention without a license from the
patent holder. These alleged “defensive” values in Government pat-
enting will be critically examined later. _ :
Secondly patent policy for. Government R&D could conceivably
have a positive value in promoting the applications of inventions, not
in the uses towards which the R&D was directed—but in ‘“‘spillovers”
into unintended commercial applications. The positive (or promo-
tional) values of such patent policy, hence, is in its efficacy in trans-
ferring invention arising out of research for the special purposes of the
Government, into the mainstream of industrial, commercially oriented
uses. , '
If the positive value of such patent policy must be found in its
efficacy in transferring special-purpose technology into commercial
application, patented inventions constitute but a small part of the
capabilities that might be transferred. Patent policy, therefore, ought
reasonably to be integrated with a more general policy for increasing
the uses, disseminating the knowledge of, and extending the area of
application of the technical advances achieved ‘through Government-
sponsored R&D. Actually patent policy operates independently under
agency legal staffs, both in NASA and elsewhere. But among all
Federal agencies, only NASA is now able to integrate patént policy
into the larger frame of a general policy and strategy for the transfer
into commercial application of special Government-purpose technol-
ogies. Indeed only NASA has such a general policy with the Technol-
ogy Utilization Program as an instrument for its implementation. For
that reason also NASA experience and the NASA record deserves
special attention. _ .
In what follows, this paper will examine the relationships: (1) be-
tween inventiveness and the form for organizing R&D by comparing
the number of disclosed inventions as a consequence of in-house and
of out-of-house R&D, (2) between the rate of patenting and the form
for organizing R&D, by comparing the patent to disclosure ratio for
in-house and for out-of-house inventions, and (3) between the com-
mercial application of NASA inventions and the alternative patent
policies under which those inventions are made available by compar-
ing the actual commercial applications consequent upon the granting
of exclusive commercial rights to R&D contractors with those conse-
quent upon the offering of commercial rights to the public for free
non-exclusive use. '
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INVENTIVENESS

In-House and Out-of-House Inventiveness

Besides the great volume of R&D contracted out with private com-
panies and universities, NASA has a large, well-established research
and development program carried on in its own centers, i.e., has both
“out-of-house” (contracted out) and “in-house” (NASA center) R&D
programs. The NASA record reveals not only the numbers of inven-
tions patented, but also (which is an entirely different matter) the
number of inventions reported—or, in the agency’s terminology, the
numbers of inventions “disclosed.” Further the quality of every dis-
closed invention has been evaluated, and the record of the evaluations
is also available. Hence it is possible to compare the inventiveness of
in-house with out-of-house R&D by reference to the numbers, and
conceivably even of the quality of the inventions produced.

Invention and the disclosure of invention transcends any question
of patent policy and commercial applications. To raise the level of
inventiveness and to encourage the disclosure of invention relates
directly to the objective of accelerating the advance of the space tech-
nology as well as to any side effects in commercxal application that’
such advances might have.

. Inventiveness and the Disclosure of Inventions

It is surely a primary task of NASA leadership to raise the level of
inventiveness and to encourage the disclosure of inventions by its own
and by its contractor’s employees. Inventiveness and disclosed inven-
tion are part of the motor force of technological advance. A knowl-
edge of the comparative inventiveness and disclosure rates of the
in-house and out-of-house R&D should be correspondingly important.
But, here as always, the interpretation of such data requires an implicit
or explicit hypothesis embodying a conception of the relationships that
the data can serve to test. There must be an idea of the process of inven-
tion and disclosure as it is organized in-house in NASA centers and
out-of-house among NASA contractors. In either case, there would
seem to be three critical levels of choice and activity related to the
output and disclosure of invention. These are at levels of the motiva-
tion, interest and choice (1) for research personnel, (2) for research
supervision, and (3) for company (or agency) management. The
question is: Are there likely to be significant differences affecting in-
vention and disclosure, at these three levels, depending on whether
the R&D is carried on in Government centers or in private companies?
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Among the R&D personnel that constitutes the pool of potential
inventors, there may be a difference of inventive capabilities as be-
tween those who work for the Government and those who work for
private companies. It has been contended, for example, that the form
of contractual arrangement permits the private companies to outbid
the public agencies in recruiting talented scientific personnel. It has
also been contended that a significantly greater proportion of the time
of the Government'’s scientific personnel is devoted to proposal evalua-
tion, project supervision, monitoring and contractor training—tasks
which are supposed not to offer the same opportunity for invention
as are open to the bench researcher. On the other hand in this large
universe of R&D activities, including marginal contractors and well-
established companies, qualitative difference between these two cate-
gories of R&D ‘personnel may tend to wash out. Moreover, inventive-
ness is very hard to recognize before it has proven itself, and corre-
spondingly it is difficult systematically to recruit the more “‘inventive”
science and engineering graduates. Finally, against the greater part of
their time that allegedly they must devote to monitoring and evalua-
tion NASA scientists have the opportunity to contract-out the routine
and gap-filling aspects of their inquiries and to reserve the more provoc-
ative and, perhaps, more invention-provoking element for themselves.
‘Taking these counterbalancing considerations into account, it would
seem reasonable to hypothesize, in the first instance, that motivation,
capabilities and the work-stimulus to invention are randomly distrib-
uted with no significant and systematic difference to be anticipated as
between the scientific employees of Government and those of con-
tractors. :

. There are also the interests and pressures of research ‘“‘supervision”
acting as a spur to or a barrier against inventiveness and the disclosure
of invention. Whether exercised in private companies or in Govern-
ment centers, supervision’s task is in seeing to it that an R&D assign-
ment is promptly and adequately carried out. Certainly an invention
made in confronting the focal problem can contribute to the solution
of that problem and be embodied in the hardware or report that the
R&D produces. Nevertheless an invention per se is never pre-specified
as a requirement in fulfilling an R&D contract nor any form of R&D
assignment. It cannot be. It is rather an unanticipated, creative idea
that occurs along the way, and the subsequent independent pursuit of
that idea in an effort to realize upon its general values will probably
conflict with the objective of supervision—which is to fulfill the spe-
cifics of an assignment to the letter, and as quickly as possible. To
explore and develop the general values of an invention, to test and
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explain it so that others can comprehend, appreciate and apply that
invention must surely require an expenditure of time and effort aside
from and in addition to that which contributes to the satisfactory
completion of the current R&D assignment. In this sense the develop-
ment of the general implications and values of an invention, and its
reporting to those outside the R&D activity is a diversion of the
employee’s time and efforts away from, and at the expense of the
R&D task at hand. Supervision, following its functional imperatives,
would seek to minimize these inventive excursions and diversions from
the R&D task-at-hand. There would seem, however, no a priori reason
to suppose that this check on invention and disclosure would be intrin-
sically different or more or less severe for in-house than for out-of-
house R&D.

Finally there is the interest of the company or of NASA qua agency,
‘manifested in the policies and pressures of top management which
would tend to encourage or to discourage inventiveness and the disclo-
sure or invention. Here there are a priori reasons to anticipate signifi-
cant differences in the environment related to invention and the dis-
closure of invention, for in-house and out-of-house R&D.

NASA is clearly motivated to encourage the development and dis-
closure of inventions. This is evidenced by NASA's Technology Util-
ization Program. A high official is assigned to every NASA research
center with the job of encouraging the flow of disclosed inventions.
NASA has an incentive system to encourage its employees to invent
and to develop and to disclose their inventions. Every invention by a
NASA employee is examined by the NASA Inventions and Contribu-
tions Board, and the inventor is rewarded in proportion to the sup-
posed contribution of his invention to the space effort. Indeed it is
enough that the invention of a NASA employee be considered worth
patenting, that he be given some reward.

The “‘company” interest of the contractor in the inventiveness of
its personnel working on Government contracts and in the disclosure
of inventions made by such personnel, is equivocal.

On the favorable side, there are defensive values to the company
in the disclosure of inventions made under Government contract.
Publishing or patenting such invention protects the company, other
companies and the Government against the possibility of future patent
infringement suits.

When exclusive commercial rights on a disclosed invention are
granted to the contractor, the “company” might benefit through the
commercial exploitation of the invention. This could encourage dis-
closure. The record of commercial applications to be examined later
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suggests that this motivation to disclosure should be discounted as of
small significance.

On the other hand, under the existing system of Government R&D
procurement, a company is not rewarded for the quantity or quality
of its inventive contributions. Inasmuch as the concern of manage-
ment is for income from or a position within the Government R&D
market, there is nothing to be gained from inventions made and dis-
closed under Government R&D contracts. This must militate against
the aggressive promotion of inventiveness and against the disclosure of
inventions made under Government contract.

Disclosed inventions can be quickly assimilated and freely used by
the company’s competition for Government business. Therefore, by
the disclosure of invention, the company risks a loss of competitive
advantage. This must positively discourage disclosures.

"There may be a company motivation to siphon off inventions or
researchers who have conceived and are on the verge of reducing in-
vention to practice, or even of researchers who have proven their
creativity, from Government-supported programs.to R&D on company
account since, no matter where an invention was germinated, so long
as it is “born” in the company’s own research program it serves to
strengthen the company’s position in its bargaining with Government
or in its relationships with its rivals. How much of this in fact occurs
is not readily determinable and certainly has never been determined.
Since a companyislegally obliged to disclose the inventions that it
makes under Government contract, there are risks in -any. effort to
siphon off invention or inventive personnel that might make the game
not worth the candle. While this obligation must be: very difficult to
police, nevertheless there ‘are substantial penalties for its evasion.
Moreover, such manipulation would risk debilitating the ‘morale of"
the company’s scientific (and, indeed, its managerial) personnel.

Even if it is indifferent to the inventions made under Government
R&D contracts, an enlightened management might promote such inven-
tion as an incident of its efforts to increase the creativity capabilities
of -the company. On this account, management would value (and
reward) an inventor for what he had proven himself able to do. What
would matter to the inventor (and what would count for company
management) would be that he had established himself as possessing
certain exploitable capabilities, regardless of whether the company
was in a position to profit from the inventions through which he had
proven his worth. Correspondingly it would be in the employee’s
self-interest to invent, thereby establishing a reputation for inven-
tiveness among his peers, whether or not the company could cash in on
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those inventions—which is to say whether or not he is engaged on a
Government contract or is working on the company's own research.?

Company employees may invent and report on their inventions.
But they do not report their inventions directly or concurrently to
NASA. This seems a grave weakness of R&D procurement. Rather
their inventions are reported to company research supervision and
infiltrated upwards to be processed and examined by the company’s
patent lawyers and disclosed only at the volition of company manage-
ment. It i1s here that managerial indifference or antipathy to disclo-
sures can be most easily and concretely manifested, not only through
checks positively imposed but also in the failure to provide sufficient
legal personnel to process and release more than a trickle of the in-
ventions reported.

The Quantity and Quality of Invention

We intend to compare the numbers of inventions produced per R&D
employee, as between particular R&D contractors, and as between
two aggregates: NASA contractors on the one hand, and NASA re-
search centers on the other. This comparison of numbers of inven-
tions may be misleading. Many inventions are trivial, a few are sig-
nificant. One company may disclose a large number of inventions
because it passes on anything that its employees report, while another
company may disclose far fewer inventions because it carefully proc-
esses inventions reported to eliminate those of dubious novelty or of
trivial value. Hence quality could be the inverse of numbers, with
a larger number of inventions signifying not greater inventiveness but
simply an inventiveness that is more shallow and diffused. It is even
conceivable that there may be some systematic difference in the quality -
of inventions emanating from in-house and out-of-house R&D. A study
at greater depth than has been possible here might check specifically
to determine the degree to which there are systematic variations in
the quality of inventions, by reference to the record of the evaluation

3 Made in a different context the comments of Mr. Jack Rabinow, himself a
well-known inventor, casts light on the role of self-interest as an incentive to invent:
“It is not true that inventors in industry don't get paid for their patents. This
is a fiction. I know many people who have risen to high positions in industry and
Government because they are inventors. The fact is that a man who produces
inventions consistently gets paid for it. . . . One should consider the total pro-
ductivity of a man and his relationship to his group. This is generally done in in-
dustry, and the inventors do very well indeed.” From Government Patent Policy,
Hearings before the Subcommittee on Patents, Trademarks and Copyrights, of the
Committee on the Judiciary, U.S. Senate, 87th Cong., Ist Sess., Pursuant to S. Res.
55 on S. 1084 and S. 1176, Part 2, May 31, June 1 and 2, 1961, pp. 490-491.
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made by NASA referees of the quality of all disclosed inventions;
just as a study in greater depth might examine the character of the
work-loads and inventive opportunities of NASA and contractor scien-
tific personnel, to determine whether the results of a comparison of
invention-outputs are distorted by systematic variations in the re-
search configurations characteristic of in-house and out-of-house R&D.

. Here we shall not try to take quality variations into account. We
will assume, but only as first approximation, that variations in the
number of inventions disclosed provides a useful measure of relative
inventiveness. This implies (not unreasonably in so large a universe
of diverse activities focused on common or similar problems and based
on the same technologies, as is under study here) that quality varia-
tions are random and balance out, so that comparable norms emerge
for in-house and out-of-house disclosures.

Comparative Inventiveness of In-House and Out-of-House RéD.

We propose to compare the numbers of inventions produced per
scientific employee working for NASA contractors with the numbers
of inventions produced per scientific employee working at NASA'’s
own research centers. These comparisons do not apply to patented
inventions. As will later be shown, there is a great gap between the
numbers of inventions disclosed and the numbers on which patents
are applied for, and the magnitude of this gap is very different for
in-house and out-of-house invention. Nor is this necessarily a compari-
son of the numbers of actual inventions made, since, as has been ex-
plained, not all inventions made need be reported to company officials
and not all inventions reported to company officials need be disclosed
to NASA. It compares the inventions disclosed to NASA from its own
research centers and by its R&D contractors.

Inventions Disclosed to and Docketed by NASA (1958-1965)............... 6542
NASA employees inventions 1787
Contractor employee inventions ..4755

Comparing the ratio of disclosed inventions to ratio of researchers
employed:
Ratio of NASA employment to con-
tractor employment of scientists

and engineers (1958-1965) 1 NASA employee to 4.16
. contractor employees.

Ratio of inventions disclosed by NASA
employees to inventions disclosed by
contractor employees (1958-1965) ... . 1 NASA invention to 2.66
' contractor inventions.
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For the period covered, using outputs of disclosed inventions as the
measure, the productivity of NASA employees is nearly double that
of contractor employees. The statistic is impressive, but probably
misleading. At the start of the major American space effort in 1958,
the in-house research at the NASA research centers was a continuation
of the R&D programs of substantial Government establishments with
many inventions already in their pipelines. On the other hand the
private companies brought into the program had either to start from
scratch—or, at least, they had no obligation to disclose to NASA any
of the inventions that were already in their R&D pipelines. Thus in
the early years of the space program the circumstances favored the
flow of disclosures from NASA centers in contrast to those from R&D
contractors, regardless of the comparative rates of current invention.
Therefore recent (1965) data (rather than the cumulative 1958 to
1965 record) probably provides a more reasonable basis for compari-
son of the output of inventions by contractors and by NASA centers.

Ratio of NASA employment to con-
tractor employment of scientists

and engineers (1965) 1 NASA employee to 5.4
contractor employees.

Ratio of inventions disclosed by NASA
employees to inventions disclosed by
contractor employees (1965) ... ... I NASA invention to 5.48
: contractor inventions.

Thus, measured by current (1965) rates of disclosure, the output of
inventions per scientist and engineer is almost exactly the same for
NASA employees as it is for the employees of NASA’s R&D contrac-
tors. The degree of equivalence is certainly surprising. It is, of course,
the result of but a single “experiment,” but one that encompasses
research-inputs and invention-outputs of more than 50,000 scientists
and engineers, including a wide diversity of R&D organizations in a
program where annual R&D expenditures are in the neighborhood
of five billion dollars.

As a gauge of comparative inventiveness, the measure is subject to
all of the qualifications and questions that have already been raised.
And even if it measured productivity in inventions with perfect ac-
curacy, “inventions” are not the only manifestation of inventiveness.
The creative accomplishment of an agency may be great in organiza-
tional and technical achievement, although its output of inventions is
small. Hence, at best, the finding offers not a basis for definitive
judgment, but, possibly, a useful clue.

The findings can be variously interpreted. It conforms with the
hypothesis that for scientists and engineers in the American cultural
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milieu there exists a strong, autonomous drive to invent and to seek
recognition for invention; that among large, representative groups
the force of this drive and the capability for invention is approxi-
mately uniform; and that over the whole, the “policy environment”
of NASA centers and of private companies is neutral with respect to it.

The Inventiveness of R&D Contractors

To further explore the comparative inventiveness of R&D contrac-
tors, Table II indicates the output of inventions for the 18 largest
and certain other selected NASA contractors, as a ratio of R&D ex-
penditures by those contractors in 1965. Data are from Table I, ap-
pended.

TABLE 11
INVENTION PrODUCTIVITY OF NASA CONTRACTORS
Prime contract
- tawards in thou-
Rank Inventions [sandsofdollars| Index of
Contractor 1965 (cumulative) (1961-65)  |inventiveness®
North American 1 811 2,816,616